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NOW...A Revolutioﬁafy ~Pre-As§§ﬂubled:P__r_e-‘Wi‘re'd' TV ANTENNA
* that Gives Superior Performance on ALL CHANNELS - -

-yet COSTS YOU ONLY 'J. aiew'anicnnast
V.
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- |T’S PRE'ASSEMBLED, ready for use.

Just “flip-up” (liké an umbrella) and instoll.

® PRE-WIRED—-iuH connect your leod-in to

the two terminals.

° HE?EWES ALL CHANNELS
L4 ALL'DIREGTIONAL; can be oriented for

the weakest station in an area with assuronce
that all other channels will be braught in equally

well.

‘e EXTREMELY SENSITIVE. unusual high

gain an upper channels. ldeol for fringe areas.

« PRICE: $6-95 NET

Completely ossembled with rotatoble bose, 7 1.

most, guy ring ond guy wire.
Additionel 7 it. mas's, to build antenna up to 19

A Pre-wired,
ready for use.

Comes with?
Guy Ring
and Wire
ft., at small extro cost.

Rotatable
Base

SAVES Note how EASY it is fo install the “Flip-Up." ¥ comes To
TIME, you compatt, folded like on umbrella. You open it—like an
LABOR! umbrello, and install.

ADDITIONAL Superior Features of the *Flip-Up”* Antenna!

® Upper and lower bands completely wired. Eliminates need for twa seporate antenna installa.

Superior Performance of the
Transvision "'Flip-Up*" TV Antenna

This chart shows the directional characteristics of the
*Elip-Up"'—or the ralative strength of signals received

tions for the high ond low TY bands; therefore, no coupling losses. it cid

» RUGGED CONSTRUCTION: Mast of the anfenno has been designed of non-conducting mate- a:‘d ||fren# inci :n'fhahglcsi.‘l'he two channels useg_, : ‘
rial which prevents possible grounding and réduction of signal strength. It has unuswally ,°" Fahy "g'f‘f‘” o S -:f"l"’" af the low and hig
high mechonicol sfrength and is extremely rigid when imh"!dg- Eq‘ruykfsa ¢ u::l?d:. k,. I:DQR'ESCLG'%'FIC'ALNT

® Guy ring and guy wires provided for aodded rigidity. requencies: H?g';re'SensHivNy gf High annl.:\v F::-'

@ Additional 7 H. exfension masts can be furnished to increase height to total of 19 fi. quencies; All-Directional. .

—and REMEMBER, "Flip-Up" COSTS ABOUT V2 the price of equivalent antennas
All Transvislon Prices are falr traded; subject to change without notlce. Prices 5% higher west of the Misslssippl.
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'RADIO

Servu:mg or Gommumcuhons

YOU PRACTICE RADIO
SERVICING

You build the modern Radio
shown below as part of my Ser-
vicing Course. I send you the
speaker, tubes, chassis, trans-
former, loop antenna, EVERY-
THING you need to build this
modern Radio Receiver. Use it
to make many tests, get
practical experience.

YOU BUILD THIS TESTER

ag part of my
- f] Servicing Course,
with parts N.R.1.
sends. It soon
helps you EARN
EXTRA MONEY
fixing neighbors’
Radios in spare

ol time.
YOU BUILD THIS WAVEMETER

as part of my NEW Communications
Course. Useitwith
Oscillator you also
build that furnishes
basic power to
transmitter and de-
termines transmit-
ter frequency.

| TRAINED THESE MEN

Good Job In Radio Station Has Own Radio Business
“Am Chief En- ‘““Now_have
gineer of Ra- two Radio
dio Station shops  servic-

| Will Train You ot Home-

Want a good-pay jJob in the fast-growing
Radio and Television Industries, or your
own money-making Radlo-Television shop?
I've trained hundreds of men WITH NO
PREVIOUS TRAINING to be Radio tech-
niclans. Or now you can enroll in my
NEW practical course in Radio-Television
COMMUNICATIONS—Ilearn to be a Broand-
casting and Communications techniclan. You
get practical Radlo experience with MANY
KITS OF PARTS I send you in my train-at-
home method. All equipment yours to keep.

MAKE EXTRA MONEY IN SPARE TIME

As part of my Radio Servicing Course,
I send SPECIAL BOOK-r
LETS starting the day you
enroll, Make BXTRA
MONEY fixing Radfos in
spare time while training.

dio sales and service shop

g Mr. 3. E, SMITH, President, Depl. S€X

VETERANS

Then start your own Ra- Get this training without cost
under G. I. Bill.

YOU PRACTICE RADIO
COMMUNICATIONS

I send you parts to build the
Transmitter shown below as
part of my new
Communications
Course. Conduct
actual procedure
of Broadcast Op-
erators, practice
interesting ex-
periments, learn
how to: put a
transmitter on
the air.

KNOW IIAIIIII - Uine Succest.

SAMPLE LESSON FREE

or get a good-pay .jJob in Police, Aviation
or Marine Radio, Broadcasting) Puble Ad-
dresg work, etc. Or think of amdzing Tele-
vision opportunities. Alrecady manufacturers
are producing over 100,000 gsets a month.
New stations going on the air everywhere!
Television i3 America’s fastest-growing in.
dustry and men who know it will be in
demand.

GET ACTUAL LESSON AND BOOK FREE

My DOUBLE FREH. OFFER entitles you
to actual SAMPLE LESSON and my S4-page
book, “HOW TO BE A SUCCESS IN RADIO
— TELEVISION — ELECTRONICS.,” both
FREE. Mail coupon now.

See how quickly, easiily
you can start. J. E.
SMITH President. Dept.

9CX, National Radio Insti-
tute, Pionecr Home Studi
Radio Scéwol. Washing-

Mail coupon ton 9

WORD in ing about 200 . . . g .

charge of four sets . month. g National Radio Institute, Washington 9, D. €. (]
men. Owe all Have largest . A
TNERaS about uRadie (15 setvice Tentah ) isbrientiin 0 Mai) me FREE.: Lesson and Gdtpage 'book. FELEVISION '-
NRL"—CLYDE J. BUR- Southeastern Missourj "— @ (No salesman will call. Please write plainly.) S gLetTRINICS $
DETTE, Spartanburg, ARLEY STUDYVIN, De- 3 3 [
South Carolina. Soto, Missouri. ' INATITE - s an s a0 - atbomin, s st e st Sl Age........ =) M
B AATeS8. oo eeeeee e e e e neneetn 1 ]
City... PR 433 TS — State.. sermr—————

INCLUDES : DChcc Approved for Training Under G. I, Bill ¢
MARCH, 1949 Television is Booming—Cnsh in oy it?
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Get YOUR All-Plastic
Cabinet by Purchasing
the Resistor Assortment
of 14-watt *Little Devils” . . $]250

It's easy to find-the right resistor. ..
fast. ..in this handy, handsome, ali-
plastic OHMITE cabinet. Compact
—only 9” x 514" x 434" —its 40 com-
partments are packed with a selected
serviceman’sassortmentof 125
individually marked “Little
Devil” resistors in 40 val-

ues from 10 ohms to 10
megohms. And, you
payonl theregular
price of the resis-

! tors...nothin
extra for € LITTLE
cabinet. DEVIL
Composition
Resistors

See Your Distributor

BRQOWM DEWVIL

Vitreous Enamel Resistors

A favorite with service-

men.'Easily mounted

by its tinned wire leads.

In sizes 5. 10, and 20
| watts. Tol. =109%,.

D IVIDOHM

Adjustable
Resistors

Vitreous enameled.
10 to 200 Watts. Ideal for
securing odd resistance values.

3=

OHMITE

RHEOSTATS - RESISTORS - TAP SWITCHES

RADIO-ELECTRONICS for

"
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Let NATIONAL SCHOOLS, of Los Angeles, a practical
Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

You are needed in the great, modern Radio, Television and Electronics in-
dustry! Trained Radio technicians are in constant and growing demand
at excellent pay—in Broadeasting, Communications, Television, Radar, Re-
search Laboratories, Home Radio Service, etc. National Schools Master
Shop Method Home Study course, with newly added lessons and equipment,
can train you in your sparc time, right in your own home, for these excit-
ing opportunities. Our method has been proved by the remarkable success.
of National Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radia Parts We Send You

Your National Schools Course includes
not only basic theory, but practicel
training as well—pou learn by doing.
We gend you complete standard equip-
ment of professional quality for build-
ing various experimental and test
units. You advance step by step until
you are able to build the modérn su-
perheterodyne recciver shown above,
which is yours to keep and enjoy. You
perform more than 100 experiments—
build many types of circuits, signal
generator, low power radio transmit-
ter, audio oscillator, and other units.
The Free Books shown above tell you
more about it—send for them today!

INCLUDED:

This versatile testing instrument is portable
and complete with test leads and batteries.
Simple to opnerate, accurate and dependable.
You will be able to quickly locate trouble
and adjust the most delicate circuits. You
can usc the Multitester at home or on ser-
vice calls. It is designed to measure AC and
DC volts, current, resistance and decibels.
You will be proud to own and use this
valuable professional instrument.

Now ! NEW PROFESSIONAL MULTITESTER

MARCH, 1949

RADIO TELEVIS DN

MO ALLEC &1 T i )

Lessans ’
and

Instruction
Moaterial Are Up-to-dote, Practical, Interesting

National Schools Master Shop Method Home Training gives vou basic and
advanced instruction in all phases of Radio, Television and Elcetronics,
Each lesson is made easy to understand by numerous illustrations and
diagrams. All instruction material has been developed and tested in our
own shops and laboratories, under the supervision of our own engineers
and instructors. A free sample lesson is yours ubon request—use the
coupon below. :

You Get This and Other Valuable
Information in the Free Sample Lesson:

t. lBjnlt: Recoiver Clrcults and How They are
sed.

2. Construction of the Anteana Circuit.

3. How Energy Is Picked Up by the Aerial,

4. How Signal Currents are Converted into Sound.

5. How the Tuning Condenser Operates.

6. How the R.F Transformer Handtes the Signal,
and other data, with diagrams and lilustrations.

Check Coupon Below
NATIONAL SCHOOLS _. fﬁ‘%‘ﬁh
LOS ANGELES 37, CALIFORNIA EST. 1905 lﬂlm 31175 ke

MAIL OPPORTUNITY COUPON FOR QUICK ACTION
' Ol DR e R o SR
.o’éo“@."ﬁ-'s.ﬁ%‘l Los hqm‘e“. S Gt si

& ]
- - . 2 'y
Mall me FREB tho book ‘“Your ‘Future in Bodle™ including a?ﬂ_pln
your cholce. I understand no catesmon will call od mo. = i
FRELE ¢4 ! L e
" 3 8

Both Home Study and
Resident Training
Offered

APPROVED FOR
VETERANS

2 Tl
lesson of. &
3 . T 58

o
ji-'.i-...

NAME .. ollisaeenears ...\.:.:
& - oS

-

WADDRESS .. 5....... .

_CITY....,

Television is Booming—Cash in on it!
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ANOTHER

Mokt SCUUP!

BRAND NEW
$110.00 VALUE

HALLICRAFTERS $5950

11-TUBE $-56 CUSTOM AM/FM CHASSIS

PRICE

1948 MODEL—MIKE-BROADCASTER

ONLY $7.95

Broadcasts 800 to 1500 KC
from either a phonograph
pick-up or s crystal or dy-
namlc mike, Makes any
radlo recclver & P A, sys-
tem. record Dlayer or re-
eordlng  amplltier. Glves
broadeastqQuality. Illas
fader conirol from mlke 1o
record. simulating a regular Ureadeast siation. This is
a powerful model; using 2-=35R5, 12817 and 353W4 tuhcs.

11-TUBE FM AM 8- TU mM/AM
MDDEL S 58 59 S0 DDEI.

HALL'CRAFTERS s 56 FM/AM popular custom rndio recelver

chassis. Regular 110,00 net price, A

BIMI(, new precision-engineerced chassis designed to mect the popular
emand for a medlum priced chassls with top rformance choracter-
hucs ‘This outstanding value offers hixh qualit; ormanec com-
ble to that found in console models Ln the &300 1o $600.00

Snme of lhe s cclal fentures of this chasals arc. auto-
matle freque ntrol which assures elearest possible reception of
FM stations bv ellmlnnung the human error in lunlnz. ns suations are
approached. this eircuit *'takea over’™ eicctronleall and holds the
station in perfect tune: Full range tone controi: Phonograph attach-
ment on rear of chassis; wide vision gial accurately callbrnled in MC:
new type high efficiency miniature tubes. $59.50.

‘This radlo has ten tubes. plus rectifler. Frequency range 540 to
1700 kc and BB to 108 me. Audlo response .»0 to 14.000 cyeles. 7
watt output. Powor 105-123 volts 50-60 cycies AC. Prov!dc ventllation
to dlssipate 90 watts of hent. Output transformer matches 500 to 600
ohm linc. Four antenna terminals; u\o ror AM and two for FM.

Tansformer 500 ohm Hne to 3.2 or 6.8 ohm volce coil (necessary
to muu:n $-56 or $-30 to FM sbooker). Net rln: $2.30

Priced wlth tubes and connectlng instructions. Waorks 539 95 a2e coaxinl PM Sneaker, reguinr $37.50 list; net Price $12.93.
an 119 volts AC-DC. Crystal mike and desk stand sq.lsls ST tor T TTOND! gy therdS:3610rS-30= Stock No. CR-13X. (Response
extra. Model DE-5 truly a de-luze mike-phono osell- leed

lator. HALLlCRAFTERS S-5¢9 FM/AM modcrately pri radio receiver., Another new, excellently enffineered chassls for

comparnbile In operating characteristics and ton

QE-2X Phonogradh Oselllator. Broadcasts from 800 to chassis are; full range tone control, honvrﬂ ph L

1500 KC Ralp for any ervstal plek-ups. A new, powerful wide vision |I|du rulc dlal is accurntel, ibrated
This radio his plus rec'.lﬂcr. n‘quem:y ra

clreuit has variable Rain econtrol. Priced complete with 2 cycles (plus_or mlnus watt output.

tubes and connecting Instructions ............Net. 33.85

installation whone\ or both quality of performance and low cost nn.' 10 be considered. Easily
e 10 console in the $300.00 clasg. Espccially sulted to applieations where
dlstortion-free receptlon is desired with full room volume for moderately slzed rooms.

The outstanding featurcs of the S-59
rut jack on rear {or connecting any standord record changer or player,
n me. New l}? nigh em«:lency mmlnlum tubes for greawer uensr 3
n e 540 to 00 ke and 88 to 108 mc. Audio responac 60 to 14,000
05-125 volts. 50-80 cyeles AC Provide ventllntion for 60 watis of

neat. Output transformer mnmhu 500 to 600 ohm ltm.-. Has 4 antenna Lermlnnll: 2 for AM snd 2 for FM. $39.95.

BUY oeliee 12" “COAXIAL” P.M. SPEAKER

T2 INCH COAXIAL MODEL CN-12X $10.95

FOR YOUR  SALE
RADIO OR AMP PRICE $1295

Designed by one of Amerlca’s finest spenker builders. Made for FM high
ﬁdclm dyo record r aycrs and A, ¥ﬁ cms, Thia spcaker is In-

ted in mdios sel. Inﬁ In_the SoOO 00
doslqned 127 co

undcr the pot cover. Just hook to fny 8 ohm output transformer (will
hook In place of any home radlo spcaker. as most speakers have an
ohm volce coll). on 2 wires to connect. will handle 18 watts ge 20,0
tg bad) Q to 17,000 CPS. This co-axiai PM speaker should = A
rell for S35. 00 \\'hy buy on nrdlnuq speaker, when we offer you the
speaker of the future: for only 810.95
-$10.95. 2 for $20.98

$15.00 Value Out-
put, 34 Watt P.
rocket, It has an capcelally P. 606 to 4-B:16
V mognet PM for the low rsnge and a co- 500 Ohms. Plus
Jy hullt In 3" Alnlco v tweowr Tho high pass filter is concealed 10% fced bnck.
Compnundﬂll ed
cuse'. & Ibs. 20 o

incy SUPER HEAVY DUTY 95
]5 COAXIAL P. M. SPEAKER $24.—

“IT WOOFS AS IT TWEETS"

o Kin -A 21.5 0z. 15 Inch Alnlco V PM speaker
wlth a I)ullt-lll high frequency twecter. Will respond
to from 50 lo 12.000 ¢ycles. This s a ruggedly bullt
speaker wlith a curvelenler one pleee molded cone.
Bullt-In high pass filter. Just hook to any 8 ohm out-

cycles.
403.
Net 56,95

Stock No. CN-12X, Welght 8 Ibs.

DELUXE 12 INCH COAXIAI. MODEL CR-13X $1

lar $37.50 llst speaker. The same basic desls{\n as the madel CN-12X,

lL‘ﬂb\‘ above, but furnished with 6. B 0%, magnet in I3 oofer. Frequen: 1
17,000 CPS. HBB more icllow tone than CN-12X. WeiRtht 8 lbu Modcl CR-13X, 812,

8-TUBE RADIO KIT BRAND NEW 1949 PRODUCTION
2.-BAND INCH PERMANENT MAGNET
SCOOP OF ALL TIMES

51695 I_ I 5 NEW MOLDED CONE

Pre-War or Post-Wnr. you never bought a speapker llke thia.
for guch n scoop price. Made by n nationally known bullder

of finc speakers. A full 15* 1215 oz. Alnlco V magnet
apcaker of juke box qualily. Has -atn;dnrd 8 ohm voice coll.
T

095

KiT mohEL ABK-T. A compiete kit of

parts tubes to build an 8:-tube quality Wlll un(o up to 18 watts averpfe
rnﬂh) chn%sls for cuulnm installations. M.ndv.- wati ak. Here 8 a sl aker that will
from basic ctrola  componen! ns hrlnk oul those low notes. Laotest 1948
liluminated silde rule dlal and 3 Eank tunlnx.' ! not line thr

very
. Etnge on both broadeast and apenker 18 guarnnteed new and perfeet.
850 ke nnd & I We may not be able o continue tmn offer

condenser, R.F
short wave. Recelves 550 to 1
to 18 me: lorﬂgn shortwnve. Complete with
heavy duty B PM apeaker. Inciudes nII
ports. rendy punched choassle and tubes

2:68D7. GSA7. 6SQT, and 22.: 6 In
push pull: 2576 rectifier. Photo of chassis

for loni. 80 Piace vour order no' Stocl
No. 15-KR. INCLUDE POSTAGE. '-Vclcht
' 11 1bs. A $35.00 vaiue for only, . . .

has not only top selectivity and ncnamvllr
but high l\dellty -rmdlo \hllh contlnudusly
varinble tone enl McGee value.

enge. Thousands of dollars were spent
con A I Bpeaker. The 8
Priced at only 5!5 95 w«.-l:ht 16 1ps.

)B Ibs. Net Price $18.95, 2 for $32

50 WATT 12 INCH SUPER HEAYVY DUTY

KIT MODEL AC-AK6. Samc chassis and fre-
quency coverage ns ghove model ABK:7 ; except
has 6 tunes with single GV8 ouiput tube and l
90 mlll power transformer. EVerything clse

Is the rame.
prefer a etraight AC transformer ‘)o

A complete kit: everything Is furn hed ln-
cluding tubtes and dingram, with instruc-
tions. Nct price $18.95. Welght 15 lbs.

lcovy hal

amel. This a)

on. .
ny. Efficiency Ils two to three times that of ordlnn

die 35 watts with ons
KIT MODEL DBK-8. A baslc kit, samce as the £30.00. But by cur
AC-AK@ picturcd nbove. but only the basle
poarts are furnished. No iubes or speaker
are included. You get the diagram, dinl,
ready punched chassis, all colls. tuning coh-
denmer. band gwliteh and loop antenna, Sale
price $6.95. Wclgm. 7 Ibs.

SAVE OVER Y2 ON MALLORY
CONDENSERS

¢ purchase, we arc able to offer It to
Model A-50, Welkht 15 1bs. Net 314.93, 2 for $29.00.

4-TUBE T.R.F. KIT DELUXE 5.Tu
AC-DC KIT

BARGAIN 5695
OUR

SPECIAL
LEADER

15" DELUXE 50 WATT P.M. SPEAKER $14.95

Model 15-LS. 15° 2114 oZ. Alnlco V Matmet PM Speaker. Wil take 35 watts with
n bullding the finc tools to produce this

ohm voice coll {3 134" in diameter and has been heat troau.-d and
plastic coated. Constructed to climinaic loose voice colls, wires ang wrap| mMnde

I by 8 renowned bullder of Anc np('nkcru Truly the King of juke box apcakeu. cight

™. 0. ",
Tt In denirned for mom who | odel A- 127, 50 Wwatt super heavy dumdpccono H‘ magnet speaker. Has 1147
Z. Alnico V magnet. Frame 18 of heavy constructlo:

eaker Is n!.ll(le beg“t‘ vulu?I Doguigle
Ty crs. Especially recom-

mended ror ull public nddresl systema and high quallty home audio systems. ‘Wil han-
3 nd 50 watls peak gr short lengths of time. Its retall value is

Do not confuse this npe ¢ with sulPlus merchandlse. 'rnls 1a {he latest p

598

put. Built by the makcer of our éver popular 12 inch

2. 95 coax model 4-12)(. This spcaker has a retail llst of
over $60.00. offer you our 5-15X 15 Inch coax

de- for only $24, 95. Weight 22 Ibs.

40 to
oS, 2 for $24.98.

» * THEATRE
QUALITY
AMPLIFIER
KIT
$75.00 Value
ONLY

$24 95

Our sales and engincering department. real-
lanF that not everyone can afford & 3100.00
au amplificr. has_deslfned o Theatre
uality amplificr, 15 Watt True- Fldl'l."y
I\mDH er Kit. Response essentlslly fint, from
20 to 17,000 cyelés. It contains cvery part,
tubes and ready punched chassis:  less
spraker. Dlnrrnms. photos and nssembly
instructlons are 1ished. Has input for
crystal or nynnmlc mlcrouhonc and mln and
tone compensation for the new G.E. Web-
ster variable reluctance cnrumgo as woll B8
conventionnl pickups. A {one switch
for tone equal zntlon 'l‘hln kit ns o 34 Watt
Merit high fidetity, wax Im Tegnated output
transformer; with 4, 8, . and 500 ohm
taps. The chngals is of hcm( treated metal.
rvnd punched; appProximntely h
allty of all par:
com lete with tubes as
3-0C4, 2-6AQ5 and 5Y3. 'l‘hln ll the bhest
ampllIficr kit we knew how to produce and
we have made thousands. Kit Model ME-15R.
New price less speaker $24,95

I‘IECOMMENDED SPEAKERS FOR
DEL ME-1SR

The 15% Almc L.lnq!rm 803-B Model, (Pic.
turcd nhwc kit ME-151%.) Hulll -cell dincone
is a combletely new type PM speaker.
Rated at 25 Watts, Has 37 8 onm volec coll.
The metal high frequencydmphmzmn raten
into & mulii¢cllar horn. Frequency division
is accomplished mechanlenlly. This 18 the
finest APCAKCT we knOow about. WelgRht 20
Ibs. Nct $63.00,

P.M. $14.95

f inch machined pot,
n with metal

ou for only $14.95.

BE gF7 /&

1948 Production Mal.
lory wax filled 600
Yolt tubular by-pass
condensers—Buy 100 Assorted and Save.
.003, 004, .006 02, 03, 04, 05 400
Yolt 8¢ each. 100 assorted for $6.95.

mallory type ST
paper tubular elec-
trolitics wi metal

'S M
ing. Take 109, o#
for 100 nunru.-d 2

=+ o mounting  alumi-
=2 fum can electro-
e ek lytics (Screw Mtg.)
Standard Size. 10% off for 100 Assoﬂed
8 Mfid 450 Volt
12 Mfd 450 Velt
30 Mfd 450 Volt
8x8 Mid 450 Volt

4 tube AC-DC. TRF radio kil. Ideal for
students und beginners. Every part fur-
nizhed to build this kit. including tubes.
diagram and Photos. Has Alnfco V I'M
speaker and tubes. 128K7, 128J7. 50BS
and 35W4. Pilastic cabinet with airpiane
dlal. Recelves broadcast uo to 1600 KC.
This 1s tho easlest lype of radio to build.
Kit Modei TF-4. Wetght 6 1bs. Not $6.95.

12-WATT AMP.
KIT, $10.95

KIT MODEL AC:12 12 watt amplifier
kit. Ideal for high quality record player
as wcil as public address or recording am-
plifier. Matched component bDarts. ready
punched chassls Pan. One control fades
from phono to microphone. Galn enough
for crystal or dynamie microphone. 100
mil power transformer. for 110 volt AC
60 cycle operation. Priced complete with
tubes: 2—-6V6, 6SN7, 6SH7 and rectl-
mr Diagrams and pho(os turnished. Kit
AC-12, Neu $10. Alnico 5 PM
speaker $6.95 uxln, cryaml microphono
and desk stand $4.95 extra.

The above AC-12 amplifier wired and
tested ready to operate pet $14,95. Speelfy
Stock No. AC-1125, 12-inch Alnico
PM speaker $5.95 cxtra. Crystal mike and
desk_stand $4.95.

Made from Detrola Components

A full size 5-tube supcrhet radio kit houscd
in & 13-in h wood cablnet with full plastic
front. Lighted slide rule dinl. Incorporates
n uumdnrd 2 fong  superhet clrcuu Loop

e ?' etc. This Is
another one of our line nroducllon radlo kits.
Ew.-rx part _is furnished fincluding tubes.
12BAG. 12BEG, 12ATS, S0B5 and 35W4.
Dlmrrnms. hotos and instructions are In-
cluded. 5® dynamlc speaker, Ror:olves broad-
cast 550 o 1630 ke. Welght Ib:

Kit model TF-6C. Net 59.95.

Portable Player Kit Scoop $9.95

Deluxe portable clectronie
record player kit in deluxe
caplitol case. Includes all
parts and casy (o wire dia-

)
amplifier. Stock No. CK-1.
Net Price $9.95.

AUTOMATIC CHANGERS $12.95
Vm-.BOO Automatic Record Changer. Plays 10-
12-inch or lz + 10-1nch record aulomatieally.
Basc alze J1314x14. Light welRht crystal
chku . A rv.-d hot oo in o changer. Net

;5 QWQ for $25.0
arl Warer wlth Permanent Needle.
Slze 12)(13 Scoop Price $12.95, 2 for $25.00.
Webster Dunl Speed Model 246.
Size 12x1314. Net $29.25.

Our nationally famous CR-1 3X 12 Inen
Co-axial PM sPraker $1.
Model 5-15X 15-iheh Co-axial PM Spcnkcr
Net price $24.98.

COMPLETE
INTERCOM
$11.95

| McGrnde Intercom. Master

_J o sub:gtation, housed

in mnll matching wal-

nut Plastic cal:lnels. 514 x T x 314 inches.
Sloning front ror desk or wu)l |nstnllntlonu
l-‘urnlshod with 50 feet ol lntemonnocuns:
wire. Sub-gtation may be to 1000

feet from master atation. Thesc un t8 are new

and factory cartoned. mplete with tubos.
Mnde to rewnii at 5299,. A lucky purch

onnhlos us to offer iheae to you: for onlv

g:lhb‘s;. lncludc Posulzc for 8 ibs. Stock

6-VOLT POWER SUPPLY
SCOOP $2.95

l‘/z Volt—90 voft Vibrator
Power Supply. Makes
Yolt portahle radios works on
6 volt storame !nllory Has 4
l\rcndz pack plug. Worth
.00, Sale wlcc $2.95.
Stock No. X-VT. Weight 6 |bs.
Beldon—100 Watt Soldering
Iron for radlo set usc., Worth
$3.85. Sale Price $1.95.

McGEE RADIO COMPANY :

Television is Booming—Cash in on it!

oOrder from This Ad. Prices F.0.B. K.C.

5% Deposit with C,0.0. Orders include
Pnluoe with full remittance.

SEND 25°% DEPOSIT—BALANCE C.0.D.
1227 McGEE ST., KANSAS CITY, MISSOURI

RADIO-ELECTRONICS for
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PRACTICE WITH

YOUR OWN
HANDS1
Mind training
throvgh hand

Learn Fast... Earn Fast ok o

HOME TRAINING < A AL

Planned For Your Needs R e e e
You Build All These

TESTERS , o » and MORE!

Training methods.
I give you a fine, move
ing-coil type Meter

i l? S Instrument on Jewel
(\ | ;Q'. Bearings~—with parts
Dy |

OVER
175 PRACTICAL
EXPERIMENTS

You'll find out how
to build countless
Radie Circuits.
You'll [earn a new, o
‘fast way to test -
Radio Sets without r
mfg. Equipment,

I for a complete Analy. : p s

zer Circuit Continuity 3 L
Tester. You learn how NL‘JJ
to check and correct

NCNSEZFES | 0W COST HOME RADIO TRAINING!
Easy Monthly Payments!

Soldering, wire
ing, connect-
ingRadioParts
.. building
circuits with My perfected Radie Training prepares you PRACTICAL—it’s the Training you need to
Y_ourownhanés to start your own Radio Service Shop—orto  make money in Radio. Theory is cut to the
hea{‘:l‘:is :e!:hf land a big pay Radio job. With my help you  bone — you don’t need any previous schooling
get Radio jobs while learning—ror extra cash  or experience. Sprayberry Training starts you
and rich experience. I train you RIGHT—-by out at the very beginning of Radio — the les-
putting you to work with vour hands in your  sons areillustrated, simply written and easy to
own home during spare hours. You get 8 big . understand. Get the facts about Sprayberry
kits of real professional Radio Parts and Training now. Find out what it can do for you

=

i

od of learning.
‘When you con.
struct this Rec.
tifier and Fil-
ter Resistor

and Condens. " ccal Equipment—and use them to build, test and —prepare for amazing opportunities in Radic
;lr g‘,%stt;r.teltc.a thm get a real ykp_ract?c? slant on trouble-shoot a powerful 6 tube superlhet re- Servicing, Television, FM, Radar and Indus-
adio that leads to a8 money-making future. ceiver, a 16 range test meter set-up and over  ‘trial Elcetronics. Fill out and mail eoupon for

175 fascinating, instructive Radio experi- my two big Books—FREE, No obligation—
- ments, My training is down-to-earth, really  and no salesman will call. Mail coupon Now!

MAIL COUPON FOR THESE 2 BOOKS!

A .
\ VETERANS: Approved for G.I. Training
under Public Laws 16 and 346

__ SPRAYBERRY ACADEMY of RADIO, Dept. 20-p
SPRAYBERRY BUILDING, PUEBLO, COLORADO, or
20 NORTH WACKER DRIVE, CHICAGO 6, ILLINGIS

Please rush my FREE coples of **How, to MAXE MONEY [n RADIO. ELEC-
TROMICS and TELEVISION' and ‘"How to READ RADIO DIAGRAMS and
SYMBOLS."

: - D
- - &

Building this Signal Generator and multi-pur-
pose Tester will give you the kind of valuable ex-
Perience and practice that is so important as a

foundation for making good money in Radio. It
makes a breeze out of fixing Radios, and you don’t

have to spend money on ready-made Equipment. Name Age
NOW?! TWO LOCATIONS
® TO SERVE YOU BETTER Address
Mail Coupon to Location Nearest Your Home
SPRAYBERRY ACADEMY of RADIO, Dept.20-P
Sprnyb:lrry Building i 20 N. Wacker Drive A (=11} J—] State
Pusblo, Colorade Chicago 8, Ihinols - - CMait]in FrIoPeLonPerte.on pennyiposteard) - - -

MARCH, 1949 Television is Booming—Cash -in on- it!



Get On The TV Band-Wagon Now!

GOOD JOBS ARE WAITING FOR GOOD MEN — CREI TRAINING IS YOUR BEST REFERENCE

Add CREl Technical Training to Your Present
Radio Experience, Get That Better Television Job
—Make More Money—Enjoy Increased Security.

You can make your own opportunity in Television, if you
start preparing now. No need to tell you how fast this great
new field is expanding—or, of the great number of jobs
that are being created. If you are in Television now, expect
to be, or wish to get in, CREI offers the very training.you
need to help accomplish your aims.

CREI can show you the way with convenient spare-time
study at home that gives you the up-to-date technical back-
ground you must have {or Television. CREI courses are
designed to give you a thorough grounding in basic prin-
ciples and take you step-by-step through the more advanced
subjects of Television and its related fields. It must be re-

If you have had professional or advanced amateur
experience and want to make more money. let
us prove to you we have the training you need to
qualify for a better radio job. To help us answer
intelligently your inquiry—please state briefly your
back@round of cxzperience. education and present
position.

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute

Dep!. 143A, 16th & Park Road, N, W., Washington 10, D. €.
Branch Officea: N. Y. 7, 170 Broadway; San Francisco 2, 760 Market St,

membered that all new electronic developments have their
roots in past techniques. CREI training is basic and helpful
in your daily work right from the start. You will learn
about and understand such subjécts as: Optics; Pulse Tech-
niques; Deflection Circuits; RF, IF, AF and Video Ampli-
fiers; FM; Receiving Antennas; Power Supplies; Cathode
Ray, Iconoscope, Orthicon and Projection Tubes; UHF
Techniques, Television Test Equipment, etc.

No matter how complete, or how limited your radio ex-
perience, CREI has a practical course of training for you
based on twenty years experience in training professional
radiomen. The facts about CREI, our courses, and what we
can do for you, are described in our 32-page booklet. It is
well worth reading. Send for it now.

VETERANS! CREI TRAINING AVAILABLE UNDER G. 1. BILL

o HAIL TO0AY/

CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Road, N, W., Dept. 143-A, Washington 10, D. C.

Gentlemen : Please send your free booklet, “Your Future in the
New World of Electronics,” together with full details of your
home-study training. [ am attaching a brief resume of my
experience, edncation and present position.

Check field of greatest interest:

[0 PRACTICAL TELEVISION [J PRACTICAL RADIO-ELECTRONICS
[J BROADCASTING ] AERONAUTICAL RADIO ENGINEERING

[ RECEIVER SERVICING . 3
5 [T | - - ———— S a——r———p

STREET . yrweswg st0 ¢ imejpvipatae i trmpstmmns g s et 4 oam Lo 1T GO s Gy wDis

snsand

RADIO.ELECTRONICS for



Get the Facts About Our

Here's good news . . . big news . . . our BIGGEST
NEWS in 17 years. The equipment pictured at the P

right gives a partial idea of D.T.L.'s remarkable new YOU BUILD and KEE a
combination of shop-method, home-raining aids. THIS EQUIP ME NT //{ A4,

Now you can use and keep ALL of this equipment — PLUS

other major training aids — to prepare you at home for a grand
future in the fast-moving field of TELEVISION . , , RADIO . ;
ELECTRONICS.

SEND FOR FRFE BOOKLET
Mail the coupon today for our big, new 48-page
OPPCRTUNTY GUIDE BOOK. See how D.T.L's amaz-

ing, newer, training method helps you get started
toward a GOOD JOB or your OWN BUSNESS in one of

America’s most promising, thrilling fields - that in- When you complete
cludes Television . . . F.M., Train. 2.Way Taxi. Aviation, your training, our
and Broadcast Radio . . . Industrial Electronics . . . and effective Employ-
other last-developing branches. ment Service is

In addition to well-illustrated lessons, you receive available to you
16 shipments of Radio-Electronic parts from which you  without extra cost,
work over 300 instructive projects — including the to help you get

building of (1) a commercial-type CATHODE RAY started.
OSCILLOSCOPE that helps you get practical Television
circuit training, (2) a double-range R-F SIGNAL GEN-
ERATOR, (3) a jewel-bearing MULTI-METER and (4)
a quality 6-tube SUPERHET RADIO. You keep all of
this equipment,

" R-F SIGNAL
GENERATOR

You May Choose to Train in Our
MODERN CHICAGO |
LABORATORIES i
Train quickly, using a wide
variety of commercial equip-
se i ment. D. T. I.’s new labs are

e includes ﬂ;:g‘:,id 3 \ ﬂ | among the finest of their
‘"ai“| you T ; kind. Ample instructors . . .

.to h: \?ome- every major training advan-

sier @ - tage. Write for details!

n
“pidden ac-
emﬂf““b"e
nt-
2 ining adva ‘ DeForest's Training, Inc.
e Ira \ :
hom hat speeds Y 2533 N. Ashlond Ave,, Dept, RC-F3
age ! aogre“' ' Chicago 14, Wlinois
yourPr 1 Send me FREE your 48-poge OPPORTUNITY GUIDE BOOK showing how
1 may moke my start in Television — Radio — Electronics.

DeFOREST'S TRAINING, INC. | ey i - _ Age

CHICAGO, ILLINOIS

Lo S — = — ___Apt.

Affiliated with the De Vry Corporation
Builders of Electronic and Movie Equipment I City Zone State

MARCH, 194¢9 Television is Booming—Cash in on it!
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C-1 AUTO PILOT ASSEMBLY

Made by Norden

(BRAND NEW)

AS PICTURED AT LEFT
and below
Stabilized bombing approach equip-
ment type M-7. All the following units
come housed in a steel case, size 36"
long x 17" high x 12" deep. Weighs
approximately 160 Ibs. net.

Consists of (3)
C-1 SERVO UNITS * * and (1) C-1 GYRO

&7

C-1 SERVO UNIT C-1 GYRO

Use to rotate beam antenna, actuate

» Part of the C-1 Auto Pilot may be used to conduct many interesting
boat rudder control, etc. Contains 24 V, and omusing experiments. Operates from 24 V. DC or may be op-
motor, clufch. relays. etc. Reversible, Size erated fc»fr short periods on 110 V. AC. Gyro will run for approx. 15

. AL (YA [YAL minutes after actuating.
overall approx. 105" x 85" x 6/2 ’ Site—approx 8" x B4 x Bl L
And (1) Directional Panel with dashpot action (not pictured). 50
ALL FIVE OF THESE UNITS AS DESCRIBED INDIVIDUALLY AND AS PICTURED AT TOP, PRICED,
BRAND NEW, AT ..ecodiimog idhid brusmbilien s 88 {585 o Be o @is ouafe 8l € 546 @b/ + &% b b s oo

C-1 AUTO PILOT
CONTROL BOX

Used for aligning control of
C-1 Auto Pilot or use for

parts, etc. Contains many

C-1 AUTO PILOT AMPLIFIER

Used to control operation of servo wnit
“in response to-signals received from gyro

o,

unit and control unit. The complete am-
plifier includes one rect. 7Y4, 3—TF7's
for amplification and control, 3—7N7's
for signal discrimination, | power trans-
former, b relays, 4 control pots, chokes,

3

~
YA
\

G
@l gt

useful pots, togglé switches,
plugs, etc. Size, 11" x &" x
442", PRICE

5675
zm Unless Otherwise Stated, All of
This Equipment s Sold As Used

condensers, etc. Convert for use on radio
controlled models, doors, etc. Operates

from 24 V. DC. Size, 9" x 614" x 7%".
$ 95
16

S VR Cj?

F. @

CASH REQUIRED
]30 W.New YOI'I( Sf. WITH ALLQORDERS
Indiunupolis 4, INd. Orders Shipped F.O.B. Collect

Television is Booming—Cash in on it! RADIO-ELECTRONICS for
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ECTIFIER POWER UNIT Ty 34

| 110/220 Volt, 50/60 cycle, single phase AC operated.

Nebt w;ighi 263 Ibs. Grass weight 335 Ibs. 28" high, 19%" wide, 23%"” deep (4.25
cubic #1.).

Will continuausly deliver roted lood of 25 omperes at 7 Valts, 14 Volts, or 28
Valts DC.

It will furnish on instantaneous dynomator starting current of 25 omperes ot 28
Valts output.

This unit is portable and is sturdily constructed in welded steel frome. It is housed
in steel cose provided with louvres. 4 handles for carrying are welded to case.
Controls, fuses and cables readily accessible. Input and output cables are perma-
nently ottached ond stored in comportments in front of case. Spare fuses and
pilot lamps are easily accessible from the front. Onfoff switch is mounted in
recessed panel on front of case.

4 connector lengths and terminols are provided for proper connections to input
ond output voltages. Terminal cut-out provides protection. A sturdy blower motar
fon is provided for cooling of the 15 amp. Selenivm rectifiers running 1550 Rpms.
and has 10" blades.

A sensitive regulating circuit keeps output voltage constant under varying load
canditions or input voitage fluctuations. Adequate inductance and capacity are
included for good filtering of the output voltoges.

A complete operating manval accompanies the unit.

This equipment was made by Electranic Laboratories, Inc. of Indianapolis, Indiana,
and is really o very dependable fine rectifier pawer unit and can be compared
with only the finest. It cost our Government approximately $500.00.

Our price, complete, BRAND NEW . .. ";1 7950

Spore Parts Kit for the above described Rectifier Power Unit Navy Type CLG-20341 contains: |

1 Resistar, WW, ¢ watts, 15 ohms 1 Rectifier, selenium, 13 Valts 60 cycle input, 9 valts 2 amps. i
1 Resistar, WW, 100 wotts, 25 ahms autput
6 Candensers, 2000 mfd. 50 V Electralytic 2 Rectifiers, Selenium, Input 46 Valts AC, Output 35 Voalts 15
I 1 Socket and red lens amps. I
1 12 ft. 2 conductar #10 wire autput cable, with lugs 1 Blower Matar Assembly fan, Input 115 V. 60 cycles AC, 1550
1 25 #. Input cable #10 wire, plug on cable Rpm., 10” blades
1 Relay, narmally open, DPST, 115 V. 60 cycle AC 2 Fuse clips, phosphor bronze
2 Pilot lamps 6 V., .25 omp. bayonet base 2 Cap screws, hex heads
1 Switch DPDT taggle type 10 amp. ot 125 V. rating 2 Lock woshers, split ring type |
1 Thermal cutout, contacts 10 amps ot 110 V. AC normally  All these parts are housed in o heovy grey metal hinged box with a
closed, switth opens at 70 degrees C° latch on it and cost the Government approximately $250.00. I

e ™ o K

20 Fuses, cortridge type, 15 amp. 25 Volts
10 Fuses, cortridge type, 30 amp. 250 Volts

Our price an spare parts kit is—
These are brand new.

—— . nftttt

Some of the equipment listed below is urgently needed by our company 1o meet the demonds of customers and we will poy highest cash prices.
Send letter with full description describing condition and quote price. We will immediately answer and if we can use your equipment, we will
autharize you to send it fo us COD,

Our prices will amaze you, We will perhaps pay you quite a bit more for some of the below listed equipment than what you paid fer it
Please don’t hesitate to write us immediately.

WE NEED AT- ONCE. ..

BC-224 Receivers |
BC-342 Receivers

BC-412 Radar Oscilloscqpes |
BC-645 Transmitter-receivers

Command Set Transmitters & Receivers |

BC-348 Receivers, AC or DC models
BC-312 Receivers

BC-221 Frequency Meters

Telrad Frequency Standards
SCR-522 transmitters & receivers
APN-4 Radar Scapes

Hallicrafter’'s BC-610 Transmitters

TBY Transceivers
PE-103A dynamators

MARCH,

any factory built transmitters ond receivers such as Hallicrafters,
National, Temeo, Collins, RCA, RME, Hammerlund, Millen, Meck,
Harvey-Wells, Meissner, Sonar, McMurdo.Silver, Gonset, Stoncor,
Bud, etc.

Amateur or commercial sets

public address systems'& equipment

large stocks of tubes

large stocks of transformers

large stocks of condensers

large stocks of resistors

large stocks of speakers

Fellows, we can use just about anything, so send a list of what you have for sale, with your price, but be sure to send all details in

that first letter,

adco

130 W.New York St.

BC.-106BA Receivers ) I
Police type VHF transmitters and receivers for mabile application
Propeller pitch motors

Collins ART-13 Transmitters

APS-13's

SCR-269F ar G Fairchild or Bendix ADF's

Headphones in quantity lots

Microphenes in quantity Tots

Field telephones

Saund-powered telephones

Unless Otherwise Stated, All of
This Equipment Is Sold As Used
CASH REQUIRED
WITH ALL ORDERS

Indiunupolis 4 Ind Orders Shipped F.O.B. Collect
7 .

Television is Booming—Cnash im om ¢!
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MAIL COUPON TODAY

RCA, Commercial Engineering I
Section 49CW, Harrison, N. J. |
Send me the RCA publications checked |
below. I am enclosing $ to cover

cost of those books for which there is |
a charge. I

l Name

I Title or Occupation

|
|
|
| Address, |
| City Zone, State. |
O Quick-Ref: Chart, Minl, T“b”(n?l)i{
HB-3 Tube Handbook ($10.00)*. {B) l
RC-15 Receiving Tube Manual (35 ceats). (C)
Receiving Tubes for AM, FM, and Television l
Broadcast. (10 cents). (D} |
Radictron Designers Handbook (51.25). (E)
Quick Selection Guide, Non-Recsiving Types |
(Free). (F) I
[] Power and Gas Tubes for Rodio and Indusiry
| — (10 conts). © |
[m] alaofoiubu, Cathode-Ray and. Special Types |
conts).
RCA Praferred Types® List (Free). () I
Headliners for Hams (Free). J) I
| “Price applies to U, §. and passessions oaly. |
T ——— ol

FUBE DEPARTMENT
RADIO CORPORATION of AMERICA,

NARRISON. M. J,

THEATRE TELEVISION was the sub-
ject of a meeting held last month by the

Associated British Cinemas in Bright-
on, England. Plans were discussed for
including a 30-minute video show on
every program in 400 cinema theaters.
The ABC may cooperate with J. Arthur
Rank in development of theater TV,
using Rank-manufactured equipment.
Before a final decision, however, French
and American large-screen systems will
be thoroughly investigated.
Meanwhile, in London, motion-picture
executives proposed the setting up of
six frequency bands exclusively for the
transmission of video programs from
studios to theaters. Provision would be
made to prevent unauthorized receivers
from picking up the broadcasts. Two
bands would be used by each of three
TV stations. In return for the alloca-
tion, the film industry would discuss
terms of providing the BBC with some
of the films on the long list requested
by Britain’s broadcasting organization
for use in home television transmission.

OUR COVER
"The Spirit of Television"

The color photograph that adorns this
month’s cover is a reproduction of a
statuette made expressly for our An-
nual Television Number. Publisher Hugo

Gernsback commissioned the noted Vi-
ennese sculptress Lilly Rona to execute
his conception of The Spirit of Televi-
gion in an appropriate rendering. The
figurine, which was completed in two
months, was then photographed in
Kodachrome, and printing-plates for the
cover were made.

Note that the female figure floats
free, supported only by the electrical
flashes on each side. These flashes em-
anate from the cathode-ray tube below.

There is a possibility that the statu-
ette will be exhibited at future shows
or conventions of the television indus-
try. - - .

NEW RECORDS which rotate at 45
r.p.m. were announced last month by
RCA Victor. The discs are seven inches
in diameter and are made of vinyl plas-
tic. They are recorded with a maximum
of 274 lines to the inch and each plays
for the same length of time as an ordi-
nary 12-inch 78-r.p.m. record—between
four and slightly over five minutes per
side. The maker claims that the main
advantages of the new records are high-
er fidelity, fast changing (a special
fast-action changer has been designed
to play them}, lower price, and smaller
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storage space. The 45-r.p.m. speed is
said to have been chosen as the best
compromise between maximum playing
time for a given record size and mini-
mum distortion. Needle pressure is 5
grams and stylus radius .001 inch

(same as for Columbia’s LP records).

Introduction of the RCA Victor in-
novation has roused some controversy
and confusion in the already far-from-
standardized industry and among the
public, all of whom were in the throes
of adjusting to Columbia’s 3314-r.p.m.
LP Microgroove. RCA Victor's discs
cannot be played on equipment designed
for standard records or Microgrooves
(see 1%-inch center-hole in photo) . Two
independent companies have announced
that they will make records using one of
the new systems. Mercury Records will
follow the Columbia LP (33% r.p.m.)
system and Capitol Records will follow
RCA-Victor (45 r.p.m.).

LIGHTNING RADIO REPAIR be-
came a matter of literal fact in the
home of A. J. Shore, Salt Lake City,
last month. During a severe thunder-
storm, lightning struck the radio re-
ceiver, which had been out of order for
some time. The Shore family was
awakened at 3:30 a.m. by the playing
of their “broken” radio. It has worked
perfectly ever since, Mr. Shore reports.

RADAR was used last month to track
shooting stars too faint to be seen after
sunrise. Charles A. Little, Jr., of the
Carnegie Institute of Washington, De-
partment of Terrestrial Magnetism,
constructed a radar station especially
for the purpose.

TV SERVICING is no problem, accord-
ing to a statement made last month by
Frank W. Mansfield, director of sales
research for Sylvania Electric Prod-
ucts, Inc. A survey revealed that 58%
of dealers said sets were performing
extremely well and 27% reported that
they needed only occasional service,
Seven percent reported continual trou-
ble, while 8% said they lacked enough
information to give an opinion..

RADIO-ELECTRONICS for



IRE CONVENTION, to be held from
March 7 to 10 at the Hotel Commodore
and Grand Central Palace in New
York, will feature a technical program
including 27 sessions on radio-electronic
subjects and six symposia. At least four
government organizations and around
200 commercial firms will have exhibits
ranging from raw materials to com-
plete transmitters. In addition, 14 man-
ufacturers have joined to prepare a
center devoted entirely to exhibits on
neucleonics.

PHOTO-MULTIPLIER telescope is the
name applied by William A. Rhodes of
Phoenix, Ariz., to his invention, which
allows many people to view an astro-
nomical scene at the same time. A tele-
vision camera tube replaces the ordi-
nary eyepiece of the telescope, sending
the image through amplifiers and an
optical system to an 8-inch-square view-
ing screen. The image is increased in
brilliance as well as size and the def-

inition of the projected picture is as
high as the telescope and atmospheric
conditions permit. Not an improvement
on standard telescopes, the instrument
is designed only to bring the image of
ordinary telescopes to the view of many
observers. It could be used with exist-
ing large telescopes. In the photo, the
viewing screen is on top of the white
cylinder at the left.

TWO-BAND TV was requested of the
FCC last month by a group of radio
manufacturers representing about 95%
of TV set output. The proposition for
operation both on the present v.h.f. and
the proposed u.h.f. bands was made with
the hope of persuading the Commission
to drop the freeze on station allocations,
which is now in effect pending study of
the frequency assignment problem.

As the manufacturers see it, the pres-
ent bands would be used in large cities,
and additional allocations in the u.h.f.
region would be made in smaller com-
munities. This would have the effect,
according to spokesmen, of hastening
TV development while preventing ob-
solescence of present receivers.
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TRANSIT FM is not turning out to be
as effective as it might, according to a
comment printed in the Cincinnati Post
last month. Reporting on the bus-riding
public’s reaction to an FM radio in the
bus, Mary Wood wrote that most of the
passengers seemed completely oblivious
of it.

“The music was scarcely audible over
the babble of female voices,” she said.
“Now and then when the newscast came
on you could notice two or three men
straining their ears to hear it. All in
all, I don’t think transit radio has had
much effect on our cultural pattern one
way or the other.”

CHURCH TELEVISION was begun
last month in New York City when the
First Presbyterian Church announced
that it was opening a “television cen-

‘ter” for youngsters to keep them out of

the local bars and grills. The parents’
class of the church school has pur-
chased a receiver and set aside a room
for video shows for teen-agers and
younger groups. The receiver will be
available every evening of the week ex-
cept Sunday.

Mrs. Kenneth Chamberlain, in charge
of the television project, said, “We want
our teen-agers to continue to look to the
church for their good times as well as
for their spiritual guidance. We hope it
will inspire a pattern for many com-
munities.”

NO TV SETS for occupants of its city
housing projects was the ukase handed
down by the City of Detroit last month.
In answer to a policy inquiry from the
New Orleans Housing Authority, the
director of the Detroit Housing Com-
mission declared it felt tenants could
better “save their money toward down
payments on their own homes.” The
purchase—or ownership—of a televi-
gion receiver is therefore forbidden.

The reaction of the citizens of Detroit
to this action on the part of their sup-
posed public servants has not yet been
made public.

TIME, WEATHER, AND NEWS are
shown simultaneously by WBKB, Chi-
cago television station, all superimposed
on the station call letters or an adver-
tising message. The technique, termed
“Multiscope,” is used during non-
broadcasting hours to replace the usual
test pattern. The revenue derived from
showing advertisers’ sales messages is
said to be bringing station profit-and-
loss figures close to the black.

CHAMMEL . 4
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A Complete, Practical
Handbook of Present-
day TELEVISION

Now, the tremendous opportuni-
ties in the field of television are
brought within your reach—by
means of this crystal-clear book.
Written in plain English, concise
and up to the minute, it makes
television easy to understand.
There is no mathematics to con-
fuse you and make explanations
difficult to follow. Hundreds of
vivid illustrations bring every fact
and point right before your eyes.
You'll bc amazed at how simple
television can become with

New Second Edition—453 Pages

s TELEVISION
= SIMPLIFIED

by MILTON S. KIVER

Associote Insiructor in Rodio, U. S.
ArmyAir Forces.Formerly Instructorin
Rodio, illincisinstituteof Technology.
This brand-new, authorita-
tive handbook not only con-
tains all the information you
need for successin television,
butcovers the trouble-shoot-
ing and repair of radio sets.
Beginning with a clear, over-
all picture of the entire field,
it breaks down the television
receiver into its component
parts and circuits, It ana-
lyzes them, step by step,
showing how they are
formed, the roles they play,
and their operating char-
acteristics.

BRIEF OUTLINE OF CONTENTS

The Television Field; Ultra-high Fre-
quency Waves and the Television An-

tenna; Wide-band Tuning _Circuits:
Radio-frequ Amplifiers; The High-
frequency illator, Mixer and Inter-

mediate-frequency Amplifiers; Diode
Detectors and Automatic Gain-control
Circuits; Video Amplifiers;: Direct-cur-
rent Reinsertion; Cathode Ray Tubes;
Synchronizing Circuit Fundamentals;
Deflecting Systems: Typical Television
Receiver — alysis and Alignment:
Color Television: Frequency Modula-
tion; vicing Television Reccivers;
Glossary of Television Terms,

EXAMINE THIS BOOK FREE

Let this great book prepare you to take
advantage of the bnlliant rtunities
television offers. Send for it NOW!

== =MAIL THIS COUPON™"™™

D. VAN NOSTRAND COMPANY, INC.
250 Fourth Avenue, New York 3, New York

Please send me '“Television Simplified.” Within
10 days I will either return the book or send
you $2.00 after examination and $2.00 a
month for two months ($6.00 in all) plus a few I
cents postage. Return postage is guaranteed. I

W36 00000 0000000000000000Q000000C

I 260 00000000000000000000000000000
(0 X70000000000a000000 State. . ..o veees
RE—Mar. '49
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alking” pegs...

andTa king people

THERE ARE 10,000 pegs in this machine, representing
10,000 subscribers in a crossbar telcphone exchange—
the latest switching system which handles dial calls
with split-second swiftness.

The pegs represent many types of telephone ustss
—two-minute talkers and ten-minute talkers .
people who dial accurately . . . those who make a
false start or two. They are starting a journcy through
a unique machine which analyzes the performance of
dial equipment in a typical central office.

But while an actual crossbar exchange connects
your call in a matter of seconds, this counterpart
moves far more slowly. It gives the Bell Laboratories
engineers who built it time to observe what happens

Television is Booming—Cash in on it!
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to each call—where bottlenecks develop, which parts
are overworked or underworked, which of the circuits
are most used.

In a manual exchange, the number of operators
may be changed to meet different traffic conditions.
In crossbar, all switching is done by coamplex electro-
mechanical devices, permanently built in. This ma-
chine shows how many devices of each kind there
must be in a new exchange to give you the best of
service with a minimum of expensive equipment.

This traffic-study machine is one of the many in-
genious research tools devised by the Laboratories as
part of its continuing job—finding new ways to give
you better and better telephone service.

BELL TELEPHONE LABORATORIES
EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

RADIO-ELECTRONICS for
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Here's amazing

GIGANTIC VALUE!

OVER

SQ. IN. PICTURE
VISIBLE from ALL ANGLES
with FM RADIO

{Has De Luxe TV-FM Inputuner)
(Picture bigger than o tabloid newspoper page)

IMAGE IS EQUAL to that of a 20” fube—even
sharper ond clearer—visible from all angles.

PRESENTS THE NEW
MODEL 12CL TV-FM KIT

Brings the biggest and best in tele-
vision within the reach of everyone.

® Features 124" fube with fitted All-Angle Lens, giving over 200 sq.
inch picture which is visible from ony place in a room.

® Gives ideal long-range reception with CONTINUOUS TUNING ) PSS
on ALL CHANNELS. Has De Luxe TV-FM Inputuner,

® COMPLETE with Cabinet, Lens, Roto-Table, Antenna, Lead-in Wire. EOUIVALE"T OF S""..' sm !

® A BIG PROFIT-MAKER for service dealers. This kit is TOPS—ideal Price of the new 12CL electromagnetic kit in-
for homes, clubs, taverns, and other commercial installotions. MODEL 12CL TV-FM KIT cludes these outstanding features:

® 127" picture tube with speciol fitted All-
* & o 9o o 00 Angle Lens and color kit.
EASY TO ASSEMBLE . . . ® Bequtiful select-grain cabinet and roto-toble.
NET

NO TECHNICAL KNOWLEDGE REQUIRED ® De Luxe Continuous TV-FM Inputuner,
Transvision's simple step-by-step Instruction Sheet makes assembling a ® New all-channel hi-gain antenna and &0 feet
Kit o pleasure. Each kit comes complste with all-channel double- of lead-in wire,
folded dipole antenna and 80 ft. of lead-in wire. Nothing eise fo buy! laciades Cabinel, Lens, Table, Astenma Nothing else to buyy,

NEW 10" TV KIT at amazingly LOW PRICE!

The new Transvision Model 10A electromagnetic TV Kit gives o bright,
stoble 52 sa. in. picture. Has 10” picture tube, and CONTINUOUS NEW ST',‘_EAM“NED CABINETS
TUNING on all 12 channels, Its high sensitivity makes for improved for Transvision Model 10A or 12A TV

} | long distance reception; especially good an high channels. Complete  Kit. Made of select grain walnut with
= A} . - with all-chonnel double-folded dipole antenna and &0 ft. of lead-in beautiful rubbed finish. Fully drilled.
4 - wire. ready fc(r:r ms#allcfmfon ’c:i assembled re-
- . . ceiver, Choice of finishes.
= ! % MODEL 10A TV KIT, less cabinet ..............c.......... Net $199.00 Wolnsy Cabier for 0A o 1A
- ¢ = MODEL I12A TV KIT, some as above, but has a 127 pecify) L..iieaiiiiiiins ... Net $44.
— MODEL 10A TV KIT  picture tUbe ..oooreooroe et e Net $263.00  Mohogany and Blonde slightly higher.
TRANSVISION ALL-CHANNEL TRANSVISION REMOTE CONTROL TRANSVISION COMPLETE LINE OF
TELEVISION BOOSTER UNIT KIT TELEVISION COMPONENTS
To assure television receptian in weak signal areas, | Will operote any TV receiver from a distance. Turns Essential units for building a quality television set
or areas which are out of range of certain broadcast | set on, tunes in stations, controls contrast and bright- , . . Transvision makes available o complete line of

stations, Transvision engineers have designed this new | ness, turns set off. |deal for installotions where the | high quality parts competitively priced. Included in
booster. It _increoses signal strength on all television | television receiver is inaccessible. Tuner unit is a this line are Filter Chokes, oll ?ycpe.s of Transformers,
channels. Tunes all felevision channels continvously. | high gain, all-channel unit with about 50.micro-valt Focus Coils, Deflection Yakes, Coils—and of course

Can be used with any type af television receiver., | sensitivity, Easy to assemble in about an hour. major units such as Picture Tubes, Antennas, Lenses,
Unusually high gain in vpper television channels. Model TRCU, with 25 feet of cabte....... Net $49.00 etc., ete.
Model B-1 .. _....._ ... ..ol LIST $44.95 | Without cobinet .....c.ovvivieninainnan,. Net $55.00 | WRITE FOR COMPONENTS FOLDER P-?

ASSEMBLE Your Own CABINETS

E Transvision's '"MODULAR' Cabinets come in
Al knock-down, unpainfed units, offering an un-
J [l limited range of combinations, including even
a bar. Finish them off #o suit your taste and
L need,
f
g e z .
) ,

.l a0

TRANSVISION ALL-ANGLE LENSES \ ‘_-’,'JFI:|
for ALL TV SETS. Give picture sizes v
up to 150 sq. in, Exclusive patented
feature makes image visible from
wide angle. Lenses come with
adapter far installation on ANY 7%
or 10” picture tube, and with color Corner piece, shown above, has room tor TV,
kits. All-Angle Lens for 7 tubes | Phono.Record Starage.and open Book Case.
(gives 75 sq. in, picture), Net $21.95. COMPLETE. ......oonnnnnrrsns Net $384.00
All-Angle Lens for 10” tubes (%bves For other units and prices, write for "'Modular”
150 sq. in. picture}, Net $32.50. Cataleg.

-t
e

GET into the TELEVISION BUSINESS in a BIG WAY

Radiomen, Servicemen, Dealers . . _ Tronsvision offers you, through your iob-

ber, ?rs-;;owfbbulor Plan f?rr making bi [rnoney in television: (1) Sell TV sets the A L e RIAELS e oudl

ons o trem i g ecouse the job is nough and our instruction sheet le one

.elogs v::h beou'ﬁfzre'cusfom.:3"&‘0%-;“,',’,"(352%9ﬁe!!relc-lus_wg--c u'siom Duith clear. BUT, i you want o good introduction to television funda
Products, including Kits, Components, and Accessories. For FULL DETAILS mentals as o bosis for further study, the Tronsvision T"“"‘r"

about this amazing pian, WRITE FOR FOLDER No. DeV, or ask your iobber. Home-Study Course is ideol. Remember, you pay nothing exira for

this course. Ask your jobber.

All Transvision Prices are fair traded; subject to change without notice. Prices 5% higher west of the Mississippi.
TRANSVISION, INC., Dept. RE.L NEW ROCHELLE, N. Y.
IN CALIF.: TRANSVISION OF CALIFORNIA, 8572 SANTA MONICA BLVD.. HOLLYWOOD 4é

> For FREE 20 p. TV BOOKLET and 8 p. CATALOG, SEE YOUR TRANSVISION JOBBER..... <
MARCH, 1949 : Television is Booming—Cash in on jt!
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RADIOMEN'S HEADQUARTERS

BUFFALO RADIO SUPPLY, ONE OF AMERICA'S LA
FOREIGN PURCHASERS DIRECTLY FROM ITS GIG
HOUSES AND FROM FOREIGN GOVT. PURCHA S
MINIMUM OF DELAY BY CONTACTING BUFFA

NT
NG ComMM™
0 RAD

-~ WORLD WIDE MAIL

RGEST ELECTRONIC DISTRIBUTORS,
1C STOGKS DH THOSE OF ITS A
18510 HERE AND ABROAD

10 SUPPLY INITIALLY.

CRDER

IS IN A POSITION TO SUPPLY
FFILIATES. EXPORT INQUIRIES
. EXPENSE CAN BE REDUCED A

SERVICE

THE REQUIREMENTS OF
{CITED BOTH FROM EXPORT
EMENTS FILLED WITH A

$8.95 TAKES ALL 3

BIG BARGAINS

1. ALUMINUM GEAR BOX 18x8x7 that
containa two powerful electric motors and
two matched gears, trains, 62 Rears in ali
varying In size from % to 4 jnches ln di-
ameter, This unlt 13 readily converted to
rotate & beam antenna or any other similar
UBE oo il eoee pulionis f 1o bl ..$5.00

2, SENSATIDNAL FASCINATING
AMAZING SELSYNS. Brand new selsyns
made by G. E. Co. Two or more connected
together work perfeetly on 110 VAC. Any
rotation of the shaft of one selsyn and all
others connected to it will rotate exactly as
many degrees in the same direction. follow-
ing unerringly as If the units were con-
nected together by shafting instead of wires.
This is true whether you twist the shaft of
tho master unit a tractlon of a revolution or
many revolutions. Useful tor indicating the
direction of weathcr vanes. rotating direc-
tlonal antennas, or controlling Innumerable
operations from a

distance. Complete

with diagram and

instructions. Peer

matched pair.$4.95

3. PUAL METER—Cne 50 Microamp and
one 200 Microamp movement in the same
case. This meter §s fdeally suited for use as
a combination modulatlon percentage and
carrier shift indicator. If desired the move-
ments may be removed from the case and
used separately. All meters sre in perfect
operating condition, but a few have cracked
glasses. This super value costs only $1.95.

OUR PE-109 DIRECT CURRENT
POWER PLANT

This power plant consnts of a gagoline en-
eine that is couPled to Q00 watt 32 volt
DC generator. This unit 1s ideal for use in
locations that are not serviced by commercial

power llm te: md doln rood

W sted and In

condition |u onl i’ Buffalo. or

we can su| ply T sulctly iag ls" condition

New York City. These lat.
ter

for $58.9 0.B.

individual units
re new, or what

———— m

that we have brought to Buffalo for testing
and repair if necessary. We do nol Fecom-
mend gambling on the '‘as |s"* condition,
except for quantity purchasers. We can nlso
supply & converter that will supply 110v
J from the mbove unit or from any 32v
DC source for $12.95,

1/14 H. P. AC or DC electric motor {(dyna.
maotor conversion) complew with co &
Blug’ ready 0 run. A per buy At$2.95,
attery type BAJ38. ms .xv battery used in
handytalkies and mine dnmctoru Ixixiils.
Qutdated but test QK.
Standard_type normally uptn
MICRO SWITCHES. . ... 9c
Leaf lctunmr SPDT MICRO
SWITCHES . ........
Rrand new fuliy nhlelded
slnzle button mlke tr;msformer in beautlful
silver finish ca:
Teluvlulun 300 ohm twinline,” per ‘500 gt
Mmlllum bnynnet pllol 1ght soekeu—per
Bundred ....cicuvribvsaesasaaana 50
Universat 4 lead’ bro-dmnl hand
oseclllator coil n be crted
lddlllm; g!

switching turret with slug-tuned
#14 sliver wire colls on ceramic
forms and_ air trlmmeru. 100 to
160 MC. A steal 95

AUTO RADIO DEALERS!
ATTENTION!

Nationally adver-
tised brand of 1949
car radio which will
fit practically .any
¢car and every
pocketbook. Six
tube superhetero-
dyne with three

condenser and
232 20

$29.97 each, in

specker.

"
for sumrlc. or Dealer price

ts of two or more.

RT. 1579 with tubes diagram
and parts list only $14.95

A three stage, cascode

65)7's and 6F6 autput

stage high gain, high

fidelity amplifier with
bo cycle, 110 v. power

FI on the same

I3/; r4'/ chassis, which

is protected by o substantial steel
cover over tubes and parts. Made by
Wastern Electric with typicol quality
componénts such as a husky power
transformer ' and oll condensers, this
unit it obviously intended to give
years of trouble-free service with no
mora need for repairs than o tele-
phone. Disconnecting one wire each,
from the speciol input and output
filters, will result in as high a fidelity
amplifier os con be obtained.

1000 CYCLE AUDIO FILTERS

Navy PD52010-1 low poss audio filters
as mentioned in the "Peaked Audio™
article in June CQ, and designated
by the above number, are the exact
electrical and physical equivalent of
commercial audio filter units ssllmg
for $35.00 wholesale. They are infinite-
ly better than the surplus ''Radio
Range Filters’' being sold for redyc-
ing QRM, and at 2 KC off resonance
for example, a 2 section filter using
PD52010-1 is caopable of twice the se-
lectivity available through the use of
the QS-er, (the BC453 section of the
274N which has provided the amateur’s
previous highest stondard of inter-
ference slimination). EXTRA SPECIAL
—NAVY PD52010-1 with diagram.—

TELEVISION
RECEIVER

PORTABLE ELECTRIC DRILL
TERRIFIC VALUE
ONLY $20.95

Equipped with /4" Jacobs
Geared Chuck and Key

Not an Intermittent duty drill, but & full
size rugged tool. Most convenlent type switch.
natural grip lhandle, and balance like a six
shooter. Precision cut gears—turbine type
coo0llng blower—extra long brushes, Nostall-
ing under heaviest pressure because of pow-
erful 110 Volt AC or DC motor and multiple
ball thrust bearlng. Other bearings self-
aligning lifetime-lubricated Olllte type.
Maude for toughest year-in and Year-out
service in plant or oh construction jobs.
Amazing perpetual factory guarantee assures
you of a lifetlme of trouble-free use.

Full refund {(you pay 1unlnor|atinnf it not
pleased with drlll atter trial.

STUPENDOUS
VALUE IN
3 SECTION
PERMEABILITY
TUNER

The entlre variable tuning scetion of a
deluxe current model General Motors radio.
Amazingly tlny (4x3x2%"), though truly
haif of a radlo. Xhielded R.F. sections litz
wire woungd. All 3 tuned cireults adjustable
at Loth low and high cnds of dial. Combact
enough to be used 1o pep up any 2 or 3 gang
superhet or 2 gang TRF. Will substitute for
entire original tuning system Including
variable condenser or if desired the origlnal
iuning condenser can be connected to thesc
¢oilg, and 1ne coils set to proper Inducianve
(no instruments required}, and the set tuned
just as before. although much greater sensl-
tivity and selectlvity will result. Can be
used as a multiple section wavetrap that
will cut out undesirahle interference as with
a knife. If only a little bit bhetter than
averaRe results with a slug-tuned wavetrap
areé necessary, the unit c&n be split up in a
coupls of minutes into 3 coils that can be
used on 3 different jobs. These colls. super-
compact and really hot. can also individually
replaees any broadeast band RYF, oscillator,
or 1st detector coll with Improvement in re-
sults in any set. After seelng one of these
units, you'll order a dozen just for general
repalr or replacement work. Cost the manu-
facturer several dollars. Your cost—$1.49,

VACUUM TUBE
YOLT-OHM-CAPACITY METER

There are more featufes engineered into this

all purposc ingtrument than in any other

instrument on the market regardless of price.
It was designed not only to meet present
conditlons but to be readily adaptable to
future needs. At the sensationally low price
of this precision Instrument no school, pllnt
lab or service shop need deprive (tseif of
the "new 100k’' in measuring equlpment.
Here are a few of the many features of this
ng

The LOWEST PIUCED @
receiver to retain -

the necessary asnd im-

portant technical refine-

ments found in the most

expensive sets, Works all TV channels and
has 26-Inch screen. Automatie picture lock
prevents picture drift, ellminating the need
for retuning during programs. Also features
sutomatic sound level control. Minimum
number of manual controls make set easiest
of any to operate. Beautifully grained ma-
hogany cabinet hand-rubbed to a finish of
distinctlon. With free Indoor aerial.$149.95

GENERAL ELECTRIC 150 WATT TRANSMITTER
COST THE GOYERNMENT $1800.00 o
COST TO YOU—BRAND NEW-—EXPORT PACKED $100.00

This ia the famous transmitter used In U.S. Army bombers and ground stations, during

the war,
all over the world.

T
within its paﬂ.lcular frequcn
crackle, and the
panel. Here are t

ran
milllammeter, vo.

tmeter,
he specifications:

Its design and construction have been pro:
'he entire frequency ran
are Included. Each tuning has its

RF
FREQUENCY RANGF _20 to &

roved in service, under all kinds of con-
ge {8 covercd by means of plug-

own oscillator and power amplifier

'8, and antenna tunine clrcults—lll clesigned to opcrate at top cfficten.
. Trnnsmnlrr and accessories are finished in blac

ammeter are mounte

thermo compensated. and hand eali-
brated. POWER AMPLIFIER: Neu-
tralized ¢lass “‘C’’ stage, using 211
tube and cauipped with
coupling  circuit _which
&rnctlcnll; ung length

ODULATOR: Class ‘‘B’—uzes two
211 tubes. POWER SUPPLY: Sup:
plled complete with dynamotor
which furnishes 1000V at 350 MA,
from clther 12 or 24 +volts. Com-
plete {nslmenons are furnlshed to
operate et from 110V AC. SIZE:
211/2x23x814", Total shivping wit.
300 1bs., complete wlith all tubes
ineluding a full set of spares be.
sides those necessary lor operation.
dvnamotor power suppl; r seven tun-
ing units, antenna tuning unit and
the essential plugs.

m(-te

e 5 Inch ealy to read meter.

¢ & DC voltage ranges from O to 1000 V
(Input res-lunca as high as 1 megohm
pr volt.

e S AC voltage ranges from

(Mo dry disc rectifier to age

#nd destroy the accuracy

of this VACUUM TUBE

VOLTMETER).

8 Resistance ranges from

to 1000

glc.!y raneel from
S to 20 MFD.

A xcro center range for bai.
ancing FM discriminators.
Isclatingresister built inta

0 to 1000 V¥

probe.
# Sturdy natural finlsh hard

woog case,
This outstandlng development of one of the
leading manufacturers of test equipment
costs only $39.50 complete with all leads,
as illustrated.

Universal Mierophone Co.'s latest model
h high quallty record.
complete with all necessary
con 8 for volume, tone playback, record,
and Public Address applications. Unit in.
cludes chrome plated bullet erystal mike.
erystal playbaeck arm, and magnetic recopler
head attached by speciai patented panto
hic arrangement for making lh:olulelv
incar recordinga. Complete with all
and matehed speaker. Fverythlnlr supplled
but the ¢abinet for $49.95

STROMBERG
CARLSON—
Power Switching
Relay Box. Neat
3l4x4uBlL” Steel
case with tight
fitting caver
firished in
Stromberg's us-
uol beautiful
chocolote color
crackle finish—

connector to
$1.39.

RT-1655 tube crystal con-
trolled SUPERHET RE-
CEIVER that covers the
FM band. The ultra mod-
ern elrcuit uses the latest

types of tubes. Beautiful
thassis and aluminum cablnet. Tubes and
schematle supplled........... O $14.95

COMPRESSED AR
INSTANTLY, ANYWHERE!!

Portable Air Compresser

impregnated main be:
ing on shaft. Unusuzl de-
sign forever eliminates
valve trouble, the most
common fault In alr com-
pressors. PATENTED
unique air Intake system in-
creases efficiency tremen-
dously over other tompres-
sora so that alr output is
muchgreater than that from
larger comptessors DOW!
ed by heavler mowrs. wm de’
3500 cu. in. per min. at mnlnlalned
pressure of 30 “H-. nr wlll lnﬂ.aw a 90 i
truck tire in less than 1 min. Compiete wim
100 )h. gauge, fingertip adjustmem allows
setting of output pressure at value,
which will .nummahcally be mn ntained,
Works y H.P otor. - Useful for
Spra; yin paints or lncquers. disinfectants,
insecticiden, annealing or brazing with natu-
1 gas. Inflating tires, etc ice $14.50
nostage prepatd nnywhore In U.S. Efficient,
adiustab e syphon type 5 v gun complete
with 12 ft. of 100 1n., msted hose for only
$7.75 v.mn prlpt container, also Pprepaid.

Brand New LS7 PM Speaker
in a fully-enclosed black
cracklefinished metal cablinet.
This speaker and case mateh
communication reccivers, and
in addition make perfect In«
tercom remote statlons. Our
price. $4.50. Including out-

put transforiner....... $4.95
- HEAT
ks GUN

Streamlined pistol grip

heat gun In ¥ivid red hous-

ing, that delivers a power-

ful 20 Cuble Ft. per min-
ute blast of hot air at 160 Fahrenheit.
Ordinary blowers have small fan motors, but
this has a lifetime-lubricated AC-DC motor
of the rugged vacuum cleaner type. that pro-
duces a hurricane of elther-hot or cold alr.
Perfect for blowing out dirt or dust from
radlo chassis. drying out ignition systems.
warming up carburetors, qulck-drying paint,
thawing out radlators or water pipes, etc.
Warning :—Keep thls away from your wife.
or she will be using it to dry her halr be-
cause It will do It in half the thne of her
ordinary hair dryer, to gay nothing of her
using it to dry stockings or clothing, or
the refrigerator Instantly, Only
Satlsfaction Ruaranteed’ or money
refunded If returned prepald within 5 days.

SUPER SPECIAL

POWER UNITS for Fairchlld bombsights.
A limited quantity of these arrived too late
for a photo, but. each unit Is brand new.
includes 8 clectric motors Or generators, 6
of which are of the permancht magnet field

ypei relays; precision resistors Dlus
numerous others of the ordlnary kind: and
9 tubes which alone have a w al value of
$13.00. All for only $14.95,

1949 MODEL
MUTUAL
CONDUCTANCE
TUBE TESTER
$52.95

No pnsslblllty nl ‘ood
tubes readin or
had tubes rendlnlr Good"
as on dynamic tonducum:e I
testers or other ordinary

cmission testers. Atiractive
panel and case equal to
any on the market (n ap:
pearance . . ., Large 4147
meter . . . Callbral.cd mlmmho scale as
well as & Had-Good scale . nt panel
fu. Individual sod(ets for Ill '.uhe base
typn—vol\am's from olts to 117 volts
and cnmnlrw‘:wnchlm nex(blllly I|‘|::;' alt

present an ture tubes to be re-
gardless of location of elemon!s on tube
base . . . Indicates gas_conten etects

t and
shorts or O r\s on each Individual section
of all loctal, and miniature tubes In-
cluding cold’ cnthode, magiec eye and voltage
regulator’ tubes n well as III ballast re-
sistors. Name the  nationally known
manufacturer wﬂhheld because of special

—Sloping -front eounter
Mud!l “.H‘.’.{ .................
portable
Bullt- ln rol] chart_ with ‘eilner of
¢ 55.00 extra.

$52.95

CABLE ADDRESS: BUFRAD. Al sales final and no returns uniesa otherwise specified in ad of item. Right reserved to change prices and specifications &t any time.

Television is Booming—Cash in on it!
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Cat

VEE-D/X

ANTENNAS ¢ MASTS
TOWERS ¢ CHIMNEY &

VENT-PIPE MOUNTS

GUY CABLE ¢ LIGHT-

NING ARRESTORS

TRANSMISSION LINE

LONG-RANGE ANTENNA

For the so-colled “‘fringe’” oreos ond

gm’ngd you

VEE-D-X
SECTIONAL
TOWER

Made in 10' and 20’ sections
for mounting ontennos from
10° to 140' high. Sections are
shipped ossembled and paint-
ed. Sturdy, all-welded con-
struction. For fast, low-cost
RD-13 erection on the ground or on

. flot roof, Antenno can be
rototed from base. Sections
<aon be added without lower-

ing tawer.

beyond. Brings TY to those who hove
despoired of getting good reception.
Haos high directivity ond forword gain.
diustoble fo: most critical conditions.

ADAPTOE - 1

-~
MEe0—1 18, |
Ay ——— |
cuY RN

Canr
cLamP

GUY EiING
COLLAR

Gwy
Cami -

Tk
buCHLE,

MANUAL )
eovATON

F L LT S l
e

l

ABarrTon .

IWITEL
BALL ~.
-~

MAST ASSEMBLY

Masts are extremely light (o
20' section weighs oniy 11 Ibs.}
without sacrifice of strength.
Permits rotation even after quy
wires hove been permanently
installed. Feqlures speed in
erectian.

Lo Pointe - Plascomold Uorcpo

UNJIONVILLE,

MARCH, 1949

SKY MONITOR

Brood-bond ontenno
with tunaoble Q sec-
tion. Also @ stunning
performer on Chan-
nels 7 thru 13, llus-
trated in connection
with VEE-D-X Chim-
ney ond Vent Pipe
mounting thot tokes
only 0 seconds to in-
stoll.

CHIMNEY MOUNT

Fits oany opening—round, square
or rectangular from 4" to 22
for 1'', 134" and 114" masts.

17

a SINGLE SOURCE

or eueryf/u'ng you neec/

LIGHTNING
ARRESTOR

No need to cut trons-
mission line. Does not
disturb impedance
match. High dielec-
tric, faw less.

CONNECTICUT
THERE'S MORE YISION IN TELEYISION WITH YEE-D-X

wation

n gooc/ TV&FM
INSTALLATIONS

Engineered to meet the
needs of all types of in-

stallations.

The VEE-D-X Sectional Tower, in standard
10' and 20' sections, is the newest addition
to an extensive line of antenna products
offered by LaPointe-Plascornold. Hs use, in
many cases, has made possible the obtain-
ing of satisfactory TV reception otherwise
unavailable. Also ideal for amateur, police
and utility needs.

Whatever you need in antenna equipment,
you may now order it from one dependable
source. No longer is it necessary to use a
hodge-podge of unstandardized and unco-
ordinated apparotus.

The products of LaPointe-Plascomold are
skilfully engineered for the entire range of
technical requirements and installation prob-
lems, plus the need of

FAST, LOW-COST INSTALLATION

And, of course, full profit margins for Dis-
tributors, Dealers and Servicemen.

Sen(l Cou,aon 30[{((#

for complete literature and discounts.

r—---—_-—-—--—_ﬁ
1 LaPointe-Ploscomald Corp. !
l Unionville, Connecticut 1
I Send me VEE-D-X literature, prices, dis- !
I counts, efc. I
] 1
l Name. + [
i AdAress. . e ]
I City. Zaone 1
1 State 1
I |
means

YIDEQ DISTANCE

Television is Booming—=Cash in on it!
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THE ONLY BROAD BANDED,:
HIGH GAIN, STACKED ARRAY
ON THE MARKET

Many times more sensitive for TV
reception. in fringe areas and poor
signal locations, the WARD TVS-6
STACKED ARRAY achieves maxi-
mum forward gain by stacking two
high gain folded dipoles and reflectors
with effective 1, wave spacing rather
than the ordinary V4 or 15 wave which
materially reduces sensitivity. THE
ONLY STACKED ARRAY ON
THE MARKET THAT IS BROAD
BANDED, it will give excellent re-
sults with MANY CHANNELS
where others are too selective. The
advanced engineering and PRE.
ASSEMBLED design of the WARD
TVS-6 is only one of the reasons why
WARD is the largest exclusive man-
ufacturer of antennas in the world.
See any leading parts distributor or
write for catalog.

THE WARD PRODUCTS

CORPORATION

National Union Radio Corporation,
Orange, N. J., announces the purchase
of a plant in Hatboro, Pa., for the pro-
duction of all types of cathode-ray tubes
up to and including 20 inches in diam-
eter. The company will expend a mil-

lion and a half dollars for the installa-'

tion of machinery and equipment.

Sprague Electric Company, North
Adams, Mass., has announced the ac-
quisition of the Herlec Corporation,
Milwaukee, Wis., manufacturers of
ceramic capacitors and Bulplate printed
circuits.

A Sprague plant for manufacturing
ceramic assemblies is already being es-
tablished in Nashua, N. H. Manufac-
turing operations are being expanded
at the Milwaukee plant, thus assuring
two substantial sources of supply. Mil-
waukee operations will be under the
continued direction of Herlec executives
including MiLToN EHLERS, Herlec presi-
dent; HARRY RUBENSTEIN, Herlec vice-
president and chief engineer; and
THoMAS HUNTER, vice-president in
charge of sales. All three men have had
many years’ prior experience in the field.

Electrical and Musical Industries, Ltd.,
British manufacturers of radios and
records, will feature the H. H. Scott
Dynamic Noise Suppressor in all new-
model phonograph combinations. Such
a contract was recently signed by Sir
ErNesT Fisk, E.M.I. managing direc-
tor, and H. H. Scorr, inventor of the
suppressor and president of Hermon
Hosmer Scott, Ine., during Mr. Scott'’s
recent visit to London. The license
agreement, covering Great Britain and
Australia, extends to all of E.M.I.’s sub-
sidiaries, which include the Gramophone
Company, Ltd. (“His Master's Voice"”),
the Columbia Graphophone Company,
Ltd., the Marconiphone Company, Ltd.,
the Parlophone Company, Ltd., EM.I.
Factories, Ltd.,, and E.M.I. Sales and
Service, Ltd. ’

Howard W. Sams & Company, Indian-
apolis, Ind., publishers of the Photofact
folders, announces that the lecture tour
of AL SAUNDERS attracted large au-
diences of skilled radiomen to his talks
on practical television.

Registration at the 27 meetings that
have been held since September 8 is
considerably in excess of 10,000 radio
service technicians, engineers, and deal-
ers. The largest audience to hear Mr.
Saunders was in Chicago early in No-
vember in the Ashland Auditorium; the
attendance was over 2,000. Of partic-
ular interest to everyone concerned with
the future of the radio service industry
is the fact that most experienced radio
technicians will travel many miles to
acquire practical information on tele-
vision service. In city after city, it was
not uncommeon to find men in the audi-
ence who had traveled more than 100
miles (in many instances more than 200
miles) to hear Mr. Saunders’ lecture.

Stewart-Warner Corporation, Chicago,
radio and television set production and
distribution will be handled, effective

Television is Booming—Cash in on it!

Radio Business-

January 1, by a newly created division
of the corporation to be known as
Stewart-Warner Electric Division, JAMES
S. KNOwLSON, president and board
chairman, has announced. SAM INSULL,
JR., a vice-president, has been desig-
nated as division head.

Zenith Radio Corporation, Chicago, has
acquired by outright purchase all the
capital stock of the Rauland Corpora-
tion of the same city.

E. N. RAULAND will continue as presi-
dent and director of the Rauland Cor-
poration, and the other Rauland per-
sonnel, will retain their present posi-
tions. No changes are contemplated
other than considerable expansion of
the facilities for manufacturing cath-
ode-ray television tubes.

RCA Victor Division of the Radio Cor-
poration of America has purchased the
Marion, Ind., plant of the Farnsworth
Television and Radio Corporation.

The plant at Marion will be used
after modernization for the production
of RCA’s television tubes.

American Telephone and Telegraph
Company, New York, has announced
that it plans to increase the number of
television network channels between
Philadelphia and Chicago. A total of
three west-bound and one east-bound
channels will be available by the end of
1949.

Sylvania Electric Products, Inc., Em-
porium, Pa., announces that it has pur-
chased the plant formerly occupied by
the Ramsey Pump Co. at Seneca Falls,
N. Y. The plant will be used for the pro-
duction of television tubes.

Allen B, Du Mont Laboratories, Inc. of
Passaic, N. J., announces that it has
bought the former Wright Aeronautical
Plant in East Paterson N. J., for the
assembly of television receivers.

Emerson Radio and Phonograph Cor-
poration, New York, has appointed Ep-
wARD LANE advertising manager, it was
announced by STANLEY M, ABRAMS,
sales promotion manager. Mr. Lane for-
merly served as merchandising director
for Columbia Records. Prior to that,
he was advertising, promotion, and pub-
licity director for the Muzak Corpora-
tion.

Motorola, Ine., Chicago, announces the
introduction of a new portable televi-
sion set which will sell at $199.45 in-
cluding tax (See page 44).

The set, compact in design, is enclosed
in a sun-tan leatherette case and weighs
only 33 pounds. It is 18% inches deep,
17% inches wide, and 93 inches high.

The Rauland Corporation, Chicago, now
the tube manufacturing subsidiary of
Zenith Radio Corporation, Chicago, an-
nounces that it will shortly begin mass
production on & new “Giant Circle”
picture tube three times the size of the
regular 10-inch tube.

RADIO-ELECTRONICS for
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New I

INCLUDES ALL POPULAR 1949 SETS

Use this new manual to repair quickly all modern 1949 radio
receivers. In this big single volume, you have clearly-printed,
large schematic diagrams, needed alignment data, replace-
ment parts lists, voltage values, and information on stage
gain, location of trimmers, and dial stringing for almost all
recently released sets. A worthy companion to the 8 previous
volumes used by over 123,000 shrewd

radio servicemen. Like the previous Models Made by:
volumes illustrated above, jt sells at]a ge-0~:-- FZ:n"his Pehll:ﬂ-
give-away price and gives you a whole ar%._ oaday eEmerson;
year of radio diagrams for a couple of 32;:;':: g':{;’;“M‘Z‘:::'
dollars total cost — nothing else to e =ik
buy the rest of the year, nothing else Arvin. Stewart-Warner.
to pay. Giant size: 8% x 11 inches. G.E.. Stromberg-Carlson,
Includes index. Manual style 525(] Delco. Western Auto.

binding. Available at your job- Gamble, Wards, Sparton,

ber, or send coupon, price only Crosley. Motorola. and
many others.

New 1948
T-V Manual

New. giant volume of
television factory data
cavers every popular
make. Gives description
of circuits, pages of test
patterns. response curves.
alignment facts, oscillo-
scope waveformas, voltage
charts, service hinta,
many diagrams_in the
form of double.spread
blueprints, test points, ev-
erything to bring you up

Mast - Often - Newed

1948 |

|

Sorvicimg Informatias z
!

o bt to date and make you
m i sEd expert in T-V repairs.
LICATONS Large size: 8%4x11”,
surass .-"-?-" manual style bind- s
! ; ing, flexible covers,
S price only ... ... ...

1947 F.M. and Television Manual

Manual of instructions for trouble-shooting, repairing. and alignment
of all popular 1947 F.M. and Television sets. Covers every popular make:
includes F.M. tuners, AM-FM combinations, and all types of T-V receivers.
This is the material you need to adjust and fix any modern F.M. and
T-V set. Data on 192 large pages, 8%x11". Sturdy, manual style $2
binding. Your priee, only. ... ........0 ... ...

g e 7 v s e i

agram Manual added to SUPREME

Radio Servicing Course-Book

Here is your practical radio course of 22
casy-to-follow lessons. Review fundamentals,
learn new servicing tricks.
all about signal tracing,
oscilloscopes, recording.

Record Changers
Post-War Manuat

Service expertly all modern
(1945-1948) record changers.
Includes every popular make.

Just follow simplified factory
instructions to make needed
adjustments and repairs. Hun-
dreds of photographs and ex-
ploded views. Large size:
83,"x11 inches. 144 fact-filled
pagres. .Available at your
Jobber, or postpaid $¢ 50
only T

New 1949 Editlon

P.A., test equipment, and
T-V. Just like a $100.00
correspondence course.
Evervthing in radio serv-
icing. With self-testing
questions and index.
Large size: 8%x11" s magp
Price postpaid, only 2—

Supreme Publications

MARCH, 1949

Sold by all Leading Radio Jobbers

]
iy 3 e

AMAZING BARGAIN IN SERVICE DATA

Here is your low-priced, money-saving source of radio dia-
grams and service data for all popular sets. Above is a photo-
graph of these giant-size manuals — available to radio serv-
icemen at only $2 for most volumes. Let these easy-to-use
manuals guide you to quick fault finding and simplified repaix
of any radio. Eliminate guesswork, cut hour-wasting jobs to
pleasant moments. For 16 years, radio servicemen expected
and received remarkable values in Supreme Publications serv-
ice manuals. Yes, these manuals are still only $2 each, and
$2.50 for the new 1949 manual and the extra large 1926-38
volume. Biggest bargain in service manuals. Only a publisher
who scld over a million manuals can offer such values based
on tremendous volume-sales. No-risk 10-day examination
granted to servicemen. See coupon.

FIND ALL RADIO FAULTS IN I, TIME

You can speed-up and simplify radio repairs with Supreme
Publications manuals. Service all radios faster, better, easier,
save time and money, use these most-often-needed diagram
manuals to get ahead, earn more per hour. These manuals
cover every popular radio of all makes, from old timers to
new 1949 sets. Clearly printed ecircuits, parts lists, alignment
data, and helpful service hints are the facts you need to be
more expert in radio servicing. Save hours each day, every
day, begin to earn more by making repairs in minutes instead
of hours. Let these inexpensive manuals give you needed
diagrams for 80% of all sets. These manuals pay for them-
selves with time saved on a couple of jobs, after that you use
them FREE. There are nine volumes in all as illustrated
above. Each manual is 8% x 11 inches, sturdy manual style
binding, average manual has 194 pages of diagrams and
practical service data. Use coupon below to order on 10-day
no-risk trial or see these manuals at your jobber.

SENSATIONAL LOW PRICE

Be money ahead with SUPREME Manuals. For
the remarkable bargain price (only $2 for most
volumes) you are assured of having in your
shop and on the job, needed diagrams and other
essential repair data on 4 out of 5 sets you will
ever service, There is no need to spend large
sums for bulky, space-wasting manuals of other
publishers, or to buy additional drawings every
few weeks; be wise, use SUPREME Mannuals to
get the most in diagrams for the smallest cost.
Check manuals wanted on the “no-risk” coupon.

Complled by
M. N, Beltman.
redio englneer,

teacher, author
& serviceman.

Ml L L Y

NO RISK TRIAL ORDER COUPON
SUPREME PUBLICATIONS, 3721 W. 13 S1., Chicago 23, ILL.

Ship the following manuals on 10-day Most-0ften-Needed
trin] under your guarantee of satisfaction Radio Ojagram Manuals
or money-back. O New 1943 Manval $2.50

[0 New 1948 Television Manual. .. .$3.00 g :94; PRICED

= A 94

{7 1947 F.M. and Television Manual 2.00 O 1946 AT ONLY

[ Post-War Record Changers..... 1.50 0 1942 5

{] Radio Servicing Course-Book... 2.50 O 1941 Z
e 0O 1940
{J I am enclosing $...., send postpaid. 7 1939 EACH
[ Send C.0.D. I am enclosing $. . .deposit. 0O 1926-1938 only $2.50

Television is Booming—Cash in on it!
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Want To Double Your Pay’ '}

§

How To Pass FCC &

commerca: LICENSE |
EXAMINATIONS

GET THIS AMAZING NEW BOOKLET FREE!

. .. | Tells of thousands of brand-new, better-paying radio jobs now
Add Technical Training open to FCC License-Holders.
. . 2. Tells how you will benefit by holding an FCC Commercial License.
To Your Practical Experience a
' P e and 3. Tells how YOU can get your FCC Commercitl Radio Operator Li-
cense IN A FEW SHORT WEEKS—EASILY AND QUICKLY, by using

CIRE simplified training and coaching AT HOME in your
SPARE TIME.
4. Tells of hundreds of our successful students who now have

COMMERCIAL licenses and new, better-paying jobs.
N 5. Tells how we prepare you to pass the new FCC Commercial
RADIO OPERATOR | License Examinations, which now include FM and Television.

6. Tells how we guarantee to frain and coach you until you get

IN A FEW SHORT WEEKS! your license.

It's EASY if you use CIRE Simplified Training & Cooching 7. Tells how we help you get a better-paying, licensed job, with our
AT HOME in SPARE TIME ~==Y free and exclusive service, which prepares your em-

¥ : ployment application for mailing to hundreds of

Q' * employers, including FM, AM and Television Broad-

bGeeteZ::iur {'Iotl:'e:}:z ;;Oﬂolg ;Jon(i_’ggg:k_lzbgnd - ,4-:‘“ ""““ cast Stations, Radio Manufacturers, Police Radio
that arZ open to ticket hc:~|<:|ers.I o UCEBE Stations, and Radio-Equipped Taxi, Bus. el EoRi
CIRE training isthe only planned LRI Uttty Componies.

YOUR FCC TICKET IS ALWAYS RECOGNIZED IN ALL

course of coaching and training
that leads directly to an FCC

license.

RADIO FIELDS AS PROOF OF YOUR TECHNICAL ABILITY

]
="

CIRE GRADUATES FIND

FCC LICENSE PAYS OFF
- CLEVELAND INSTITUTE OF RADIO ELECTRONICS

[ now hald ticket Number P-10-3787, ond hold- Desk RC-3, 4900 Euclid Bldg., Cleveland 3, Ohio ]
ing the licanse has helped me to obtain the

type of job I've always dreamed of having. Yes, ‘
thanks to CIRE, | om now working for CAA as
Rodio Maintenance Technicion, ot o far better
salary than ['ve ever had before. | am deeply

grateful.’
Student No. 33I9NI2

{Address to Desk No. to avoid delay)

| want to know how | con get my FCC ticket in o few short weeks by
training ot home in spare time. Send me your omazing new FREE booklet
"Money Making FCC Licenss Infarmotion,” os well as o FREE sample
FCC-type exam and FREE booklet, ''Haw to Pass FCC License Examina-
tions’' (does not cover exams for amateur license.)

"} was issved license P-2-11188 on November 4. The next day | was signed
on boord a tanker as Radio Operator-Purser. Besides radio operating, |
handle the payrolls, etc., which is all over-time and brings my monthly
pay up to between 3400 and $650.""

Student No. 2355N12

Name.

Address___

City Zone State —
[J Veterans chéck for enroliment information under G.[. Bill
NO OBLIGATION—NO SALESMEN I

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RC-3 4900 Euclid Building, Cleveland 3, Okio
Approved fon Veteran Training under the “G. 1. Bill of Rights”

Television is Booming—Cash in on it! RADIO-ELECTRONICS for
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THE TELEVISION BOOM

« - - Radio’s biggest boom is now in the making . ..

HEN broadcasting started in 1920, it

automatically engendered the first major

radio boom which ran from 1921 to 1924.

It was of major proportions, so large in

fact that it stemmed a threatened eco-
nomic depression and turned it into several years of
good business.

That early period of radio’s spectacular growth
brought about an expenditure of many hundred mil-
lions of dollars by the American public. It had its
repercussions in dozens of various trades, all of which
were immeasurably benefited for a number of years.
Americans at that time invested 250 millions of dollars
in radio sets, many of which were bought on the in-
stallment plan. This figure excludes the cost of over
300 radio transmitters.

New employment directly due to radio manufactur-
ing and allied trades brought good times to the country.
Without this first radio boom, most economists are
convinced, the depression which ¢ame in the early 30’s
might well have come in the early 20’s.

We are now in the middle of another similar cycle;
this time it is the television boom which is now gaining
rapid momentum—probably reaching its zenith in 1950,

The difference between these two periods is that the
present television upheaval will make the earlier radio
boom look small by comparison. For one thing, tele-
vision sets sell at much higher unit prices—even with
the depressed present-day dollar. Furthermore, tele-
vision sets are much more complex and many more
industries are called upon to contribute in their manu-
facture than in the early vintage radio sets. The latter
had only a fraction of the diversified parts that go into
the making of a modern American television receiver.

Let us start at the beginning. To broadcast television
we require a far larger amount of transmitters than to
broadcast the 1921 AM transmissions. As of December
31, 1948, there were seven licensed and 117 authorized
TV stations in the U. 8., of which number 51 were
transmitting. There were 312 pending applications for
TV stations before the Federal Communications Com-
mission.

From these figurés it will be seen that the total
number of licensed and authorized TV stations is 124.

MARCH, 1949

By HUGO GERNSBACK

From the best available sources contacted we have
learned that the average cost per television transmit-
ting station is approximately $400,000. This excludes
any new buildings and makes use instead of present
facilities which are remodeled for studio and transmit-
ting purposes. Multiplying $400,000 by 124 stations
gives us a cost of $49,600,000. The 1949 “possible sta-
tions” figures out at 73 times $400,000, or $29,200,000.
Adding the two figures together gives us a grand total
of $78,800,000. This is only for the transmitting sta-
tions, and disregards all costs of operation per year,
cost of talent, employees, and all other expenses. These
will easily run into several hundred million dollars of
additional expenditures.

To operate these stations, which have effective radii
of only some 25 miles, they must be linked together
either by microrelay or by co-axial cable. From sources
consulted we find that the expenditure for these facili-
ties have so far reached a total of $200,000,000. 1949
costs for linking the new transmitters erected in this
year may reach a total of $69,285,000.

We now come to the television receivers. As of Jan-
uary 1, 1,037,000 homes already had television sets.
The public during 1948 bought these sets for approxi-
mately $432,429,000 at a price per set that averaged
$417. During 1949 there will be sold—according to
trade authorities—to the American public a minimum
of two million television sets at an expenditure of
approximately $650,000,000,

This latter figure may vary somewhat as the price
trend of television sets is now downward, and the
average-priced set may come down as low as $300 and
perhaps lower.

We have purposely left out of our calculations many
secondary expenditures which will be made by the
American public due directly to the impact of television.

All in all, it will be seen that television during 1949
will enrich our economy between 1% and 2 billions of
dollars—at a very conservative estimate. That this
figure will be increased in 1950 now seems a foregone
conclusion.

One thing is safe to predict at this point: Extremely
prosperous days are ahead for the major part of the
television industry.
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Television’s Future in America

By DR. LEE de FOREST

Dr. de Forest, still an active student and experimenter.

OST of my readers today can
remember the strangely sud-
den upsurge of popular ac-
ceptance and eager enthusi-

asm which American radio broadcasting
experienced 25 or 27 years ago.

To all such elder observers, and espe-
cially to those who played a part in
the earlier phenomenon, the recurrence
today of a closely similar revolution is
at once amazing and most gratifying.

In some respects the present popular
demand for television broadcasting and
TV receivers is even more remarkable
than was that which radio enjoyed a
quarter of a century ago. Today almost
every household has one or more radio
receivers and is therefore already
aware of the world outside its threshold
and the varied types of audio entertain-
ment available, but in 1922 few indeed
were the homes wherein such miracles
of science could be observed. Radio re-
ception then was far more amazing
than is now the sudden apparition of a
distant scene upon the kinescope screen.
There was then no precedent for that
unparalleled miracle—the erecting of a
simple wire and listening to distant
voices and remote music.

Today radio, and its ambient atmos-
phere of electronics, has annihilated
wonder and atrophied the sense of al-
most reverent amazement with which
we of old donned our headphones,
tickled our cat’s whisker, and twirled
our multi-dials, in fthose ancient ‘twen-
ties. So television comes forth today,
upon a stage already well prepared for
her somewhat bold and blatant debut,
to confront an expectant, yet somewhat
blasé audience. The greater wonder
therefore is this unleashed enthusiasm
for our latest miracle—this crowning
achievement of the electronics engineer
.—an eagerness which today strips the
television receiver from retailers’
shelves, unpacked and untested, and
which compels set and tube manufac-
turers to work hard around the clock
in futile effort to satisfy the demand.

In other ways also video is following
paths long since blazed by the pioneers
of radio! Program quality serves as one
analogue, one scale for comparison.
Television programs today are in an
experimental stage very far behind in
merit the high standards of excellence
established by television’s engineers.

Here, as in radio broadcasting, the
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engineer is far in advance of the man
in the studio. The former’s is an exact
gcience, and his requirements demand
nigh perfection. The engineer must
know his media, his electrons, his cath-
ode beam, his sweep circuits, the exacti-
tude of his sync signals, his math for-
mulae, his specified decibels of gain or
noise suppression.

The program director, in contrast,
works wholly with nebulosities; likes,
dislikes, and prejudices of human na-
ture, and that unpredictable quality
politely styled “temperament.” Further,
he is strictly limited by a budget (the
only fixed quantity in his entire equa-
tion). Also, too frequently, his sponsor
sadly smears his calculated concoction,
upsets his omelette, to mix a metaphor.

And so it comes to pass today that
television, playing a variation of ra-
dio’s insistent theme, has taken the
“cheese’””—the same corny lines, the
same reiterative commercials—out of
the ears and put it into the eyes of the
populace; albeit with this saving grace:
its commercials are sometimes intrigu-
ing, often interesting to behold, and
generally far less painful to see and
hear than only to hear.

And definitely our TV programs are
improving. Since television’s postwar
start, a considerable sum of experience
and knowledge has been acquired. To
an outsider much of this might appear
negative, but to learn what not to do
is a step toward learning what to do.
Lacking adequate production budgets,
television programming has had to de-
velop as best it could; and, although it
has developed, it is still brashly ama-
teurish in the main.

There has been lack of understanding
of television audiences as well as fail-
ure to take proper advantage of the
unique potentialities of the screen.

Directors from the radio studio, the-
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ater stage, and film lot have applied
their various techniques and styles.
Some of the least successful video pro-
ducers have been  successful radio di-
rectors, who, however, merely trans-
ferred radio techniques to television.
When one merely adds sight to sound,

the result 4 [ g s a
view fronf a radic ';uﬂ'?.\ coftrals

The stfga directar, on the other ]\nﬁa-
is prone f-:rrgabtha llmll:.tmm of the
video s and to spresd his action

too widé, Surels tha one best equipped
by previous mpirimda ‘to pmdu:e sart-

isfactory tele-drama is the motion’ pic- -

ture du*eﬂlul trafned in skillful varia-

to rigid schedule; the production can
be made at the most suitable or con-
venient location and time; program li-
braries are created; optimum lighting
conditions for the various scenes can
be had far more readily. A good film-
renting business is already established.
Soon this is certain to include classical

_plays and other timeless items, despite ready accomplished by the FM netwmk
todity's stubborn Oeniala, of “the Stuta of Wlsc-:main. * the

And, after all, where =0 much ex-
pengive and p-timk::ng effort has heen
expended in the staging of a worth-
while drama or comedy, it i mere eco-
nomie sinfulhess to “waste its sweat.
nees only once upon the ‘emipty air.”

tion of medll.lm and close-up shots that™—Even—granting ~nalion=wide networks, 1

will blend,thesé and varied backgrounds
into a smoofhly_running.continuity. Re-
senting the necessarily cramped restric-
tions imposed by the technical limita-
tions of a “live show,” he will keenly
realize the common sense of filming his
picture, cutting his retakes, and assem-
bling the components finally into a flaw-

less television presentation. Better to -

waste large film footage in the cutting
room than needless costly hours in at-
taing 100% perfect rehearsals.

In my writings some six years ago I
sought to emphasize the economic com-
mon sense of this procedure and urged
that the directors of policy of the mo-
tion-picture industry, for self-interest
even, look frankly in the face of this
“baby that will start with the step of a
giant.” For nothing is today more ap-
parent than the fact that television will
hold millions of potential cinema view-
ers home of nights.

And today’s video studio practice al-
ready depends largely on motion picture
film, either between the projector and
iconoscope, or in the camera before the
monitor kinescope. When one of the
best known veteran motion picture pro-
ducers, Hal Roach, wholly abandons
cinema film work to put all of his train-
ed energies intoe making good short
comedy films solely for television trans-
mission we behold a highly significant
augury.

It is of vital importance that both
television and the motion picture pro-
ducing interests cooperate in mutual
understanding and harmony. The lat-
ter will not long hold back from the
inevitable, as most of them did when

I was demonstrating to them that film

could speak. They will not long repeat
the same stubborn blunder, else the film
industry will be merely postponing a
new prosperity which the new medium
is openly offering it.

It is the opinion of an ever-increas-
ing number of television men that film
programs will constitute the bulk of
television broadcasting, for such basic
reasons, economic and mechanic, as the

. following: duplicates with sound on
film can be made cheaply; such dupli-
cates provide an inexpensive ‘“chain
system,” saving charges paid to the
telephone company; programs can be
altered, edited, after completion; letter-
perfect live productions requiring enor-
mous rehearsal time and expense can
be eliminated; talent need not be forced
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co-axial or radio, by stratospheric air-
plane (or by the moon!) such worth-
repeating spectacles must not be merely
flashed and then forgotten—a lovely
tapestry, artfully woven to be burned
to ashes and lost.

Furthermore the time differential
alone calls for program repetition by
film, for example, East-West athletic
events, though they are viewed hours
after the uncertainties of fortune are
resolved. For the evening hours more-
over will necessarily continue to claim
the far larger audiences everywhere.

So regardless of the spread of net-
works, whenever the factor of simul-
taneity is not paramount, what I long
since dubbed the “tin-can network” will
become more and more essential in
profitable television transmissions.

SIRAGUSA ON

ROSPECTS are unlikely for a ma-
P terial increase in the number of

video set manufacturers. To be com-
petitive in price in the television indus-
try a manufacturer must have mass
production. He also must have an ade-
quate source of vital component parts
and raw materials, which in most cases
are only available on a quota basis to
companies that have been in the elec-
tronics industry since before the war.

Many of us in the industry believe
that the coming ‘year will find an ever-
increasing demand for television sets
even with the industry’s doubling of
production. That segment of the Amer-
ican populace that has viewed television
likes it. They have decided they need
television, and want it enough to adjust
their budget to make it a permanent
part of their living. And that segment
is expanding rapidly.

The year 1948 was for the television
industry its “Age of Adolescence.” Tele-
vision was a toddling infant at the end
of the war and' did not become a com-
mercial reality until a little over a year
ago when the Federal Communications
Commission established definite per-
formance standards. Television is an
industry that is opening up a new fron-
tier in the business life of the nation,
and its effect upon the economic, social
and political life of this country is
bound to be enormous. Television brings
with it new methods of merchandlsmg
and marketing.

The absolutely unrivaled possibilities
of television for popular education are
already evident to all observers. In the
urban schoolroom (and soon in the
rural areas) but emphatically in’ the
home, television can be made a most
potent agency for instruction for adults
and young alike. The groundwork al-

auspichs =of *thairs, snre. tate
University, whtre;m‘nﬁ: “horiegyare
vecipignts of daﬂy_ﬂmﬁmg by ¢ e-
tent authoritics o, nrhd “his 1,
agrleultural and ¢l r#l themes, eX-
r_ tremely pratifying to any inforfed ed-
ucator. Witnessing the results attained
by audio alone, one is stunned by the
prospects which television offers along
similar lines, where one picture is more
impressive and longer retained “than
ten thousand words.”

America’s greatest, most crying need
today is mass education. Here then the
Gods of Science have given to our na-
tion a mighty weapon for its salvation.

Will the directors into whose hands
fate has given this mighty potentiality
for national uplift thus employ it? Or

will they, as have many of their AM
broadcasting predecessors, miserly, mis-
erably fail?

Certain it is that within five years
television programs will be in the homes

of 50 million Americans. What limitless
good can television then bestow for the
salvation of America?

TELEVISION PROSPECTS

Ross D. Siragusa, President, Admiral Corp.

But, all in all, more collective non-
sense has been written and spoken
about television than any other youth-
ful industry. Fantastic results from the
use of video, in all sorts of fields, have
been predicted by visionaries, and have
somewhat obscured the fact that tele-
vision is a normal, healthy, young busi-
ness with excellent future prospects ...
and during 1949 television will be seen
as “coming of age.”

Television is Booming—Cash in on it!
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Tele Network Problems

2t ]

Dr. Allen B. Dy Mont

HE engineering problems involved
in network operation by television
broadcasters may be divided' inte
three general categories: |

1. Distribution of programs,

2. Standardization and maintenance
of station equipment,

3. Adequate master-control and other
station facilities.

The reader may feel that the latter
two do not have to do with network
operation, but, in fact, they are ektreme:
ly vital to a successful net. A television
network is made up of many affiliated
stations. Its purpose is to give greater
public service at lower cost per member
of the audience. Failure to stay on the
air is only one of many equally serious
problems. Staying on the air during the
long telecasting day which will become
the standard for all network operations
requires uniform test standards, ade-
quate stand-by equipment, and contin-
uval preventive maintenance, as any AM
network broadcaster can testify. Net-
work operation imposes on the origi-
nating station the full burden of pro-
gram quality, not only from the point of
view of the excellence of its artists,
scripts, and sets, but also from the view-
point of smooth master-control opera-
tion, special effects, such as lap dissolves,
superimposition of commercials, and
uniform high quality of picture on the
program bus. In fact, -all the technical
aspects of video and dudio transmission
become the prime responsibility of the
originating station.

Program 9i4ribuf_ion

Let us nsider thg most obvious
problem firs$, the distribution of pro-
grams from the station of origin to jts
affiliates. Three means are available for
this. Two use facilities leased from

Networking, so impeortant to television,

presents its own techmical difficulties

By DR. ALLEN

A.T.&T.; these are co-axial wire lines
and microwave relay-station chajns.
The third type of channel is the pri-
vately owned microwave relay chain,
usually the property of the network.

Two engineering limitations exist in
the operation of land lines. The first is
restriction to a 2.7-me video signal, and
the second is compression of synchro-
nizing-pulse amplitude. Microwave re-
lays provide 4.5-mc video and less sync
compression. The percentage syne speci-
fied by the FCC is 25. It has been com-
mon practice to generate 35% sync at
the program bus of the local television
transmitter, which results in 26% in
the composite signal as finally trans-
mitted.

Sync stretchers

The use of sync stretchers at each
affiliate has become common practice to
help overcome the sync deficiency
caused by co-axial cable. A.T.&T. is said
to be studying the advisability of in-
cluding these units in their repeater
stations.

A unit which will emphasize the syn-
chronizing portion of the composite vi-
deo signal is frequently needed jn TV
stations. This stretching of the sync
may be necessary to compensate for the
sync compression which may take place
on a cable or in a relay transmitter or
to pre-emphasize the sync to overcome
compression in a succeeding part of the
station equipment. In addition, it is of-
ten necessary to remove hum from the
signal, restore its low-frequency re-
sponse, or to remove transients which
may arise from switching.

A standard sync stretcher is shown
in one of the accompanying photo-
graphs. The input signal to the sync
stretcher is composite video; black nega-
tive, 0.2 to 2.5 volts peak-to-peak, with
a sync amplitude of at least 16% of the
total signal. The input impedance is 75
ohms. The line output is a black-nega-
tive composite signal designed to feed a
standard load impedance (75 ohms
+10%, resistive). A monitor output
similar to the line output signal is also
provided.

The degree of sync expansion is suf-
ficient to provide RMA standard out-
put, even though the input-sync-to-pic-
ture ratio (percentage sync of the
peak-to-peak composite signal) may be
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below RMA standards. The amount of
sync content in the output signal is ad-
justable.

The present standard input to the
network distribution system is 2 wvolts
peak-to-peak for the entire composite
signal, including the synchronizing im-
pulses, across 75 ohms. The land lines
have repeater stations spaced approxi-

ately 8 miles apart. These house com-
pensated amplifiers which correct for
the frequency djiscrimination on the co-
axial line and any nonuniform phase
shift which may have occurred. The re-
sulting video signal delivered to the
network stations does not appear to de-
generate or become degraded in pro-
portion to the distance it has been trans-
mitted, and arrives in very usable con-
dition.

"As was pointed out above, the limit
of video frequency is 2.7 me, and there
is some compression of the sync below
the 26% FCC standard; there is in ad-
dition, some “smear” due to uncompen-
sated phase distortion. It is felt that
these problems are on their way to solu-
tion. There is very little “shot” noise
evident on either the land line or the
microwave relay system, and few prob-
lems arise from this cause.

The usual spacing between repeater
stations on the microwave relay is 30
miles, but the spacing varies consider-
ably with local topography, the relays
operating - on line-of-right only. The
present A.T.&T. microwave relay sta-
tions operate on the 4000-mc-band with
a transmitter power of approximately

‘1 watt. Metal lens antennas having a

gain of 10,000 are commonly used.

Present American Telephone & Tele-
graph Co. rates (there is no distinc-
tion made between rates for cable and
radio distribution) are set at $35 a mile
per month, plus $500 a month per sta-
tion connection. These rates are for ex-
clusive service for eight hours every
day.

At the moment, due to restricted dis-
tribution facilities, the charges are $25
a mile per month, plus $350 a month per
station for 4 hours a day, 7 days a week,
on a shared basis. Private microwave
relay facilities have been shown to cost,
assuming amortization of equipment in
4 years, approximately 20% less than
the A.T.&T. rates and would have the
added advantage of providing full-time,
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24-hour-per-day, exclusive service for
their owner.

Standardization

Any broadeast engineer knows that
standardization of test procedures
among all members of a network is im-
perative., Take the simple matter of
checking audio levels; VU metering has
been specified down to an eyelash so
that the audio signal throughout a net-
work will be uniform—no peaks which
show on one VU indicator are missed
by another.

No corresponding standardization of
the means for measurement of the com-
posite video signal has been arrived at.
The ’scope is, of course, universally
used, but this in itself does not consti-
tute standardization. When we consider
aspect ratio, linearity, transfer charac-
teristic, dynamic range, gamma, film-
print characteristics, and so on, we
realize that much work remains to be
done regarding standardization of test
between affiliates. Not the least of the
problems listed above is the setting up
of test standards and controls for den-
sity and gamma of processed films used
for making Teletranscriptions.

Station facilities

With the advent of networks, tele-
vision broadecasting has become “big-
time”—ijt can no longer hide behind the
excuse of being experimental, but must
deliver programs of technical excel-
lence. The delivery of such a product
requires complex facilities. An inte-
grated master-control system is neces-
sary to handle programs from many
studios, remote pickups, and other sta-
tions. Equipment permitting maximum
flexibility in dubbing, fading, lap-dis-
solving, superimposing pictures, and
other tricks of photography is required.
The use of electronic timing circuits to
pace the picture dissolve is an example
of a refined feature now available in
some modern mixer equipment available
to stations today.

With the development and refinement
of television, these techniques will take
more advantage of electronic instru-
mentalities, with a resulting increase
in the complexity of the required equip-
ment.

Master-control equipment must pro-
vide the following facilities: transmis-
sion of the on-the-air picture to the
studio control room; supplying a pro-
gram to the network, client rooms, and
main transmitter; push-button selec-
tion of a program from any of at least
four sources; patch (plug-in) preselec-
tion of four programs from as many as
10 sources; fade timing; continuous
monitoring of the on-the-air picture at
the operating console; sending an inde-
pendent preview (cueing) picture to the
studio control monitors and to the client
room; a continuous preview picture at
the operating console; phasing of re-
mote and local sync generators before
switching; emphasizing the synec com-
ponent of an incoming remote or net-
work video signal; and separate routing
of remote and network programs.
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Chassis view of a "sync stretcher” used to boost the sync signals in relayed pregrams.

POTENTIAL TELEVISION APPLICATIONS

By W. R. G. Baker, Vice-President, General Electric Co.

S the television art progresses the
A electronics industry will put the
television camera “eye” and the
picture tube to work in industry and
business, in the school room for child
and adult education, in our police sta-
tions for criminal detection and will ap-
ply them in our national defense sys-
tems.

One of the potentially great uses for
television, of course, is in the field of
teaching. The television picture tube
may never replace the blackboard but
its possibilities of reducing the training
period are so intriguing that it surely
will enlist the cooperation of the nation’s
educators in applying the television
technique as an important supplemen-
tary teaching aid. Television demon-
strated its ability to project a common
classrcom into hundreds of police pre-
cincts and other training spots during
the war. Thousands of air-raid wardens
were given basic training in defense
work as they “studied” such subjects as
the incendiary bomb and gas protection
via the television screen.

Industry has numerous possible uses
for television which will be studied as
special equipments are devised for these
applications. There are those where the
engineer wants to watch an operation
but does not want to be present—some
mining operations, underwater explora-
tion such as ship salvage, in explosive
or chemical plants and other dangerous
manufacturing operations.

These engineers lifted television out
of the amusement field and gave it to
the scientists recently at Azusa, Cali-
fornia, to aid in getting close-up views
of dangerous testing operations of high-
thrust rocket motors at the Aerojet
Proving Grounds. High ranking Naval
officials, seated in a conference room

700 feet away from the test pits, saw
the rockets being fired as clearly as if
they were only a few feet away.
Television certainly has a place in
law enforcement’s future. The Federal
Bureau of Investigation is studying its
application for direct use in the Bu-
reau’s work. Criminal detection and ap-
prehension can be aided not only by the
direct telecast to the public in emer-
gency, but also by televising the daily

Dr. W. R. G. Baker

lineup of suspects at police headquar-
ters for the benefit of precincts in outly-
ing communities. Development of equip-
ment for police cars which now use ra-
dio so effectively is another logical step
in television’s future applications.

Television is Booming—Cash in on it!
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TV, Electronics,
and Radio in 49

By BRIG. GEN. DAVID SARNOFF*

grams at the beginning of 1949 reveals service upon which television is being
such progress that it guarantees con- Dbuilt. Sound and sight combined are
tinued advances in the development of Wweaving a pattern that is more appeal-

this new art. ing to the mind than sound alone, so a
gradual fusion of these two great serv-
Ultrafax ices is to be expected. More than 1,700

standard broadcasting stations are op-
erating in the United States and con-
struction permits for approximately
300 more have been granted. There are

Combining the great advances made
by television with sensational achieve-
ments in radio relays and photography,

the Radio Corporation of America in A X A
s 39,000,000 homes equipped with radio
1948 introduced Ultrafax, a new system receivérs in this country, which means

TELEVISION set production, for of high-speed television communication, thatmore than 90 per eent of American

the industry as a whole, in 1949, capable_of transml_ttmg and receiving S ilies iave) mdio etz

will total approximately 2,000,000 handwritten or printed messages and FM (frequency modulation) broad-
“to documents, and even complete books, casting continues to advance “as indi-
best available studies, will be stepped Magazines and newspapers, at the rate . 1% "o fact that the number of
up in succeeding ye'ars,, and by 1953 the of a million word_s a minute. It Was  BM stations on the air increased from
industry’s annual television set produc- derdyffor’the .ﬁrSt e 300 at the beginning of 1948 to nearly
tion is expected to reach closé to-5000;°n tober , 1948, in the‘trb.r-ary of 700 at the close. More than 300 con-
000. By the end of that (year, the total Congress, Washington, D. C. This }%11- struction permits for additional FM sta-
number of sets in operation would be opment which splits the second & d tions have been issued. The number of
nearly 18,000,000, Also; by 1953, it is Ubilizes each fraction for high-speed 4o coic cquipped for FM reception
believed that a coast-th-coast television transmission of intelligence, promises ;. . 04" 1" more than 3,000,000 in
network service will/have been made. © be as significant a mlles?,orfe in com- 1948. Y
possible by radio relays and coaxial munications as was the splitting of the

caBles - atom in the world of energy.

At present, 124 television stations While many uses f_or Ultr‘afax & c
have been autHorized by the Federal ff)reseen, its scope will multiply with:
Communicationd.Commission. Fifty-sev- time and experience. We foresee the
en are on the air. Seventy-five other day when t}u-ough television and_Ultl:aa
applicants have permits| to construct fax, a radio newspaper may be  deliv-.
stations, and 312 add_i‘}honal' applicd- :;ﬁ?p;};soﬁ}:ht:etz;:vil:izn es":eirylth::gnillbi.
tions are pending. Television networks i Lo omA o . verting mechanical vibrations into elec-
are expanding across thﬁation—open- be possible to have the same transmiiters "5\ T U oan be studied as au-

it

receivers. This, according to the

Science and research
Industrial-electronics, With its wide-
spread possibilities for useful applica-
‘tion, continues to challenge our scien-
tists and engineers. For instance, ,in
—1948,-RCGA- introduced a new_ electron
tube, which acts as a “transduckf,” con-

ing new markets for redeiving s\ets and ]t;ha_t dp-l:‘); - tFl? s’t';sr':;t. televisign DFRET arlnf ‘dible or visual signals. The tube is
constantly increasing télevision’s “cir- LeA cals, .I e fra t1q¥:ewspapp}1;;.51\n}u = “&aller in diameter than a cigarette and
culation” as an advertiging medium ‘of .tape_oys y..'.:hn A éésﬁn?gh,omﬁsﬁ only half as long. It weighs only %4¢
powerful sales appeal. ! g cgl'\"el,hm' proper at}:(‘)ni % ts, c‘l)!‘ﬂt ounce. It is so sensitive that it can

Recently, Chairman Wayi¢ Goy of 'lgf“’t the newspaper WILhOUg JmEerrupt- .o cure the vibrations made by a fly

the FCC estimated that in anoth¢r tw. the ‘mlggisibnggogfa 3 walking on a steel beam. Therefore, it
years there will be 400 televisiop s a Ia ail (system, Ultrafax

— s W is easy to see what great possjbilities
tions on the air, and 1,000 stationsjin  copld deliver /the éfuivalent of forty

] - it has for use in such diverse fields as
= ‘:,‘eoi:;m& 50‘,?:?" -coast in one day. the detection of defects in airplane con-
wever, a radio “air-lift” must be pro-

struction, the causes of dynamic unbal-
vided across the’Atl&ntic. With 12 to 14

thing we learn comes through our gy
and added: “Television enables u}
reach the mind via electronics a

ance in rotating machinery, the meas-
urement of the effects of oil well blasts,
recording blood pressure, studying un-
der-water sound and numerous other

to operate a television station. Buf the stfl.ﬂ__JB yeeqmp combyunication planes applications.

. ! : flying o the\ oceam, and suitabl .
advertisers will find it the most pojer ying y = 5 y But so wide is the scope of radio
ful, most effective and most profi spaced, 41y overseal airbotne radio relay

science today, and so great its possi-
bilities for the future, that it is beyond
human power to foresee all the new ad-
vances that will appear. It is safe to
prophesy that some developments will
overshadow in significance many of the
achievements of the past. This much is
. certain—our scientists and engineers
i e will continue to devote their energies
[o‘-) ll‘/}:d:ctll)sflndg‘ : dad X—ﬁ and sk_fills toward extending the useful-
S — i " adio broadcasting provided the ivm™ ness of the electronic and communica-
Iﬁ';‘iffmx‘};.egﬂtfd Bf DiEecmy JRuRiol Setronk- foundation of experile)nce and public tion arts. "
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medium for mass merchandising
devised.”

So swift has been the scientifie
engineering develecpment of televi’si‘oi;
transmitters and receivers that Athose
responsible for the artistry and shq‘#(-_'_~
manship of television have foupnd it & °
real challenge to keep the pace/ Nevert
theless, the great improvement i

als¢’ to handle the equivalent 6f tons of
mgil, news and other serviges. Ultrafax
fould make all this possiblé\with light-
ing ‘speed and mobility.
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rouble shooting

in [F]

EVINION KIT)

vision has been aided in no small

part by the availability of very

fine receivers in kit form. These
television kits have enabled thousands
of people to build their own sets with
little difficulty and at really substantial
savings over the commercially manu-
factured brands. People in all walks of
life, regardless of their knowledge of
radio, have built from kits television
sets that perform as well as any of the
commercially available sets costing up
to three times as much. And the thrill
of accomplishment is something that
cannot be measured in dollars and
cents,

Some of the most popular kits are
the Television Assembly, Transvision,
Tech-master, and Telekit.

The manufacturers of Transvision
and Telekit have gone to great pains to
supply the builder with complete con-
structional details. The placement of
every wire and each component is given
in printed instructions and shown by a
picture- diagram. It is heartily recom-
mended that the builder adhere closely
to these instructions. Short cuts and
“circuit improvements” are to be avoid-
ed because they usually result in im-
proper operation of the set and un-
necessary trouble shooting.

In the Television Assembly kit the
instructions are not as complete as in
the Transvision or Telekit. However,
complete wiring diagrams are supplied
showing the placement of all the wires
and components in a stage-by-stage se-
quence.

The Tech-master kit is essentially
the RCA 630TS receiver. This kit is
rather difficult for the inexperienced
man to build. No step-by-step instruc-
tions are supplied. However, a complete
schematic and a wiring diagram are
provided, and the experienced con-
structor can complete the set without
too much difficulty.

THE tremendous popularity of tele-

The universal trouble

Probably the greatest source of trou-
ble in the construction of any of the
kits is improper soldering. A cold solder

joint is to a radio what a bad spark

¢ Television Consultant, Newark Electric Co.
MARCH, 174y

By JOSEPH L. REIFFIN*

plug is to a car. Both appear to be good
until put to work. One badly soldered
connection can make useless an other-
wise perfect television set. A cold solder
connection in a ground circuit, for ex-
ample, can cause oscillation in the if.
stages and completely ruin reception.

Fortunately, it is just as easy to make
a good solder connection as it is to make
a cold joint. A few simple rules have
to be observed. First, the soldering iron
must be large enough for the work. For
the type of soldering required in the
construction of a television set, the
standard soldering iron is to be pre-
ferred over the newer gun type. The
gun is excellent for intermittent use,
but for continuous work, the regular
type is superior. The 100-watt size with
a tip that isn’t too blunt will serve very
well. The tip must be well tinned, and
it is an inviolable rule that acid-core
solder, or any type of acid flux, should
never be used.

The entire secret of good soldering
lies in getting the metal clean and ap-
plying sufficient heat. The iron must be
held to the joint until the solder has
flowed freely. When the iron is removed
after the solder has flowed over the

joint, nothing must be moved until it
has cooled and set. It is easy to dis-
tinguish a proper connection from a-
poor one: the good connection will have

6J5 OR I/2 6SN7

Fig. |—Here is typical vertical oscillator.

a shiny, smooth appearance; the cold
joint will be rough and granular. A ra-
dio is as good as its soldered connec-
tions—make yours good!

Another gremlin that adds to the
woes of the kit builder is haste. The
rush to get the set finished and see a
picture on the cathode-ray tube results
in many wiring errors that are difficult
to trace in the finished set. It takes the
average man about 30 hours to con-
struct a television set that has between
20 and 30 tubes. After working on the
set for 20 hours or so, it is normal to
become a bit impatient and want to
finish up. The speed-up invariably re-

.Chos'm and umorof the parts included with Espey TV 3K kit are shown here.
Television is Booming—Cash in en ¢!
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sults in carelessness. A connection is
made to a wrong terminal. Or a connec-
tion is completely left out. This results
in much wasted time after the set is
presumably finished. For every hour of
speed-up, there may be two hours of
trouble shooting. Take it slowly—fol-
low instructions. Care always pays off.

Television assembly

One of the popular kits on the market
is manufactured by the Television As-
sembly Co. of Brooklyn, N. Y. The 10-,
12-, and 15-inch kits all use the same
chassis. The only difference is in the
size of the picture tube supplied. The
10-inch kit also contains an ion trap
which is not used with the 12- or 15-
inch tubes.

One of the features of this kit is the
completely wired and factory-aligned
picture and sound if. and detector
strip. The front end, which may be
either the standard Sarkes Tarzian or
the DuMont Inputuner, is also com-
pletely wired and aligned. The con-

structor has only to wire in the power
supply and sweep circuits. Th2 instruc-
tions supplied are fairly complete and
little difficulty should be experienced in
following the stage-by-stage break-
down. The following points are where
most of the errors are likely to occur.

A 200-ohm, 50-watt resistor is used
as a voltage divider to supply different
negative voltages to bias the various
stages. This resister has five terminals,
all apparently equidistant from each
other. However, an ohmmeter will show
that, measured from one end of the
resistor to the various taps, you will
have, in successive steps, 7, 70, 150, and
200 ohms. If measured from the other
end, the taps would read 50, 130, 193,
and 200 ohms. Obviously, this resistor
must be put in the circuit in the proper
way. Close inspection will reveal that
the 7-ohm tap is closer to one end than
the 50-chm tap is to the other end. The
resistor should be mounted so that the
7-ohm tap is next to the end terminal
connected to the chassis. If it is in-

Front view of the Tech-Master 630.TK kit without the picture tube in its place.
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stalled the opposite way, the set will
not function properly; the wrong bias
voltages will be applied to the tubes.
All the filter capacitors used in this
set are aluminum can elctrolytics. There
are two types of mounting plates. One
is made of bakelite and the other of
plain metal. The metal plate automati-
cally grounds the negative terminals of
the capacitor to the chassis. The bake-

6J5 OR1/2 6SN7

€ 4005

RIS 56k
2.2K
To B R2 100K =
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Fig. 2—The critical parts are C, RI, and R2.

lite type permits the negative terminals
of the condensers to be connected to
various parts of the circuit. It is of
utmost importance that the proper
mounting plate be used for each capaci-
tor. Capacitors Nos. 26 and 27 are the
only ones that use metal mounting
plates; all the others use bakelite plates.

Another component likely to give
trouble is the linearity coil, which
mounts on the back apron of the chassis
and bears part No. 19. It has three
terminals, only two of which are used.
The prints do not indicate just which
two of the three are to be used; and if
the wrong two are inadvertently con-
nected, the set will not work. A close
inspection of the coil will reveal that
only two of the three terminals have
any wire attached to them. The third
terminal is a dummy. The coil is wax-
impregnated, and the wire is very fine
but it can be seen. These two terminals
should be wired in the circuit as shown.
on the diagram.

In this kit all resistors are packed
in one bag. There is no way to tell one
from the other except by using the
color code. This method is very simple
and should not be difficult for even the
neophyte to master. The instruction
sheets list the color code with easy-to-
understand instructions. However, the
resistors vary in wattage ratings: %-,
1%-, 1-, and 2-watt carbon resistors are
used in various parts of the cjircuit.
Perhaps the easiest way for the novice
to determine the wattage ratings is to
compare physical sizes. There are four
different sizes. The largest will be 2
watts. The next in size will be 1 watt;
and so on down the seale.

It is important that the proper watt-
age resistor be used. Using a resistor
of smaller size than called for results
in overheating it, with consequent
change of its resistance value and
eventual failure. The wiring circuit
notes the size of the resistor to be used,
as well as its resistance value. Be sure
to look for the wattage ratings and use
the proper resistors.

All radio components are manufac-
tured to certain tolerances. For ex-
ample, a 1,000-ohm resistor does not
measure exactly 1,000 ohms unless it
happens to be a precision resistor. Pre-
cision resistors are very costly and are
used only in expensive and accurate:

RADIO-ELECTRONICS for
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test equipment. The usual resistors are
made with tolerances of 6%, 10% and
20%. That means that a 1,000-ohm,
20% resistor can measure anywhere
from 800 to 1,200 ohms. The same thing
holds true for capacitors. In ordinary
radio circuits, these tolerances have
little or no effect on the operation of the
equipment. However, in certain sections
of a television receivér—such as the
vertical sweep oscillator and the hori-
zontal sweep oscillator—wide tolerance
results in faulty operation. Since the
time constant is equal to the product of
the resistance and the capacitance, it
can readily be seen that an accumula-
tion of tolerances in the wrong direc-
tion will result in an unsuitable time-
constant.

Make sure that the critical compo-
nents in the vertical and horizontal
oscillator circujts are at least within

Fives émm
b
L0005 |
i '|' g0

Fig. 3—How to extend the horizontal sweep.

a 10% tolerance. (This applies to any
receiver). Fig. 1 shows a typical verti-
cal oscillator circuit. The critical tim-
ing constants are C, R1, and R2. Fig. 2
shows a typical horizontal oscillator
circuit. The critical components here
are also C, R1, and R2.

Due to the accumulation of tolerances
and wiring differences, it may be found
that there is insufficient horizontal
sweep voltage available fully to cover
the picture tube horizontally. It should
actually be possible to have too much
sweep, so that it will not be necessary
to drive the 6BG6-G horizontal output
tube too hard. Overdriving this tube
results in poor horizontal linearity. The
horizontal size can easily be controlled
by the horizontal drive and width con-
trols. This, of course, is only possible
if there is sufficient sweep to start with.

A simple change in the grid circuit
of the 6BG6-G extends the horizontal
sweep voltage without undue distortion.
Such a change is shown in Fig. 3. Add
the 1-megohm resistor shown dotted
and change the .001-pf grid capacitor
to .0005 uf.

Telekit receiver

The Telekit set, manufactured by the
Electro-Technical Corp. of Philadel-
phia, is available in a 7-inch electro-
static-deflection model and a 10-inch
magnetic-deflection model. These Kkits
are relatively inexpensive and use
fewer tubes than the other kits men-
tioned. Both models use standard cir-
cuits, and a complete instruction man-
ual is provided. Due to the compactness
of the set, the wiring is quite crowded;
although when wired in the step-by-
step sequence given, this is not too much
of a problem. It is important that care
be taken to prevent shorts between the
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various components. No tie points are
provided and the several open junctions
of resistors and .capacitors. present pos-
sible points of trouble. Liberal use of
spaghetti insulation is very helpful as
a safety measure.

Both Telekits use a stagger-tuned
picture if. system. The individual i.f.
coils are unshielded, a fact that makes
proper .alignment quite essential, since
no two coils can be tuned to the same
frequency without causing oscillation.
Oscillation may still occur, even with
proper alignment, if all plate and grid
leads in the if. circuits are not kept
very short and separated. Close adher-
ence to the printed instructions and the
pictorial wiring diagrams supplied will
minimize this trouble.

A 13-channel tuner, completely wired
and aligned, is supplied with each Kkit.
It may be found that the best sound is
not accompanied by the best picture.
In extreme cases, the wrong channel
sound will be present with the picture.
These conditions are brought about
by improper alignment of the picture
and sound if. In this stagger-tuned
system, the second picture i.f. ‘coil must
be tuned to 22.3 me. The sound take-off
coil is closely coupled to this second
picture i.f. coil and the take-off coil is
tuned to the sound i.f. of exactly 21.25
mec. The take-off coil serves a dual pur-
pose: it supplies the signal to the sound
i.f. to be amplified and detected, and it
acts as a sound trap in the picture if.
by being so-closely coupled to the second
picture i.f. coil. It is important that the
frequencies of alignment be held very
closely to have proper operation of the
tuner and the i.f. strips.

The conditions discussed earlier con-
cerning the horizontal linearity coil ap-
ply to the 10-inch Telekit set since the
same coil is in use here.

The video output tube in these sets
is half of a 6SN7, operated with the
cathode grounded in order to obtain
maximum gain. The tube receives its
bias voltage through the drop in the
1-megohm grid resistor when a signal
is applied to the grid. When there is no
signal, the 6SN7 draws excessive plate
current because no negative bias volt-
age is applied. This will cause the plate-
load resistors to overheat and possibly
change value. Never attempt to operate
the set unless all the i.f. and r.f. tubes
are in the sockets. To do so may burn
up the 6SNT.

Transvision
The Transvision sets are very
straightforward in construction and

operation. The manual supplied with
every kit is very complete and -covers
practically every contingency that may
arise. The builder, if he adheres closely
to the instructions, will have few
problems.

In all magnetic-deflection kits that
use the fly-back type of high-voltagg
supply—all the 10-inch and larger sets
covered in this article—the 9,000 volts
is rectified by the 1B3-GT/8016. This
tube uses an ordinary octal socket and
the 9,000 volts of d.c. is present on both
filament terminals—terminals 2 and 7.
The socket is usually mounted on a
piece of insulating material to keep
these terminals away from the metal
chassis. It is a good idea to remove all
the unused socket terminals so that
there will be no metal close to the high-
voltage terminals. Be careful to keep
all connections to thése high-voltage
points as smooth as possible, since
corona will always seek a sharp point
to start its ozone-creating disturbance.
Corona discharge can be very trouble-
some.

This Hallicrofters push-button-tuned chassis is used for custom installations.

Television is Booming—Cash. in on it!
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HE U.S. Navy and the booming
art of television were introduced
to each other on January 10 and
the acquaintance promises to be a
long and profitable one for both parties.

P e —
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Navy Teaches with

The nation’s tars-in-training can be ex-
pected in future to see a great deal of
the video screen. The programs they
watch may not be as entertaining as the
puppet shows and Broadway plays we

All official Nauvy photos

It is in restricted viewing areas like this that the television-comera s most valuable.

Television is Booming—Cash in on it!

view in our living roomis of an evening,
but the high quality of the instruction
the Navy presents to its men by TV and
the large number of students who can
participate in it may some day help to
determine whether or not we’ll be in
the vicinity of our living rooms and
whether the living rooms will still be
there.

The photographs shown on this page
were taken at Sands Point, Long Island,
a short distance from New York City,
at the Navy’s Special Devices Center,
where an elaborate collection of cam-
eras and control equipment has been
assembled to form the Navy Television
Studio. Here the Navy’s first experi-
ments in the important new technigue
of instruction via video are going for-
ward, carried on by a compact group of
instructors and technicians. That the
experiments are far from tentative is
illustrated by the extensive and costly
equipment to be seen in the photo-
graphs. Technical materials are of the
latest and best types, and the “pro-
gramming” techniques are replicas of
the polished productions so familiar
nowadays to home TV viewers.

Two weekly experimental lectures are
being televised as this is written, on
Mondays and Wednesdays, from the
Sands Point Studio by 6,116-mc relay
to a third-year class at the Merchant
Marine Academy at Kings Point, about
b miles away. It is highly probable that
in the near future the lectures will be
sent vig wire lines and radio links—
which are available now—to Naval Re-
serve Squadrons at Squantum, Mass.;
Willow Grove, Pa.; Floyd Bennet Field,
N. Y.; and Anacostia, Md. Major com-
mercial television networks have offered
the Navy their co-axial-cable links be-
tween cities and their air time—to
transmit instructional material.

The Navy believes television has two
special values. First and most obviously,
it is a means of jnstructing tremendous
numbers of men at one time. Naval
training, like that of the other armed
forces, is—or attempts to be-—stand-
ardized, so that trainees of any par-
ticular course will graduate with the
same quality and quantity of knowledge.
In actual practice, not all instructors
have the same facility for teaching.
With students all over the country
watching and hearing the same instrue-

RADIO-ELECTRONICS for
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tor, standardization would be a fact.

Another extremely important advan-
tage of televised instruction js to reduce
the expenditure of money on teaching
aids and to increase their quality. There
are those who, in this month of March,
will find it hard to believe that the gov-
ernment has not all the money in the
world; but the fact is that a disassem-
bled jet engine, for instance, costing
$12,000, cannot be put at the disposal
of every Naval training center in the
country. Such an engine is used at
Sands Point. Potentially the single en-
gine can be placed on television screens
before thousands of students. The close-
up lens, in addition, can—and does—
produce full-sereen views of small parts,
something which can not be duplicated
in any other way. Each student has a
front-row seat and a perfect view of
the object for as long as it takes the in-
structor to describe it.

This is most important in cases like
that of the lower photo on the opposite
page, where a control system in an en-
closed cockpit is to be demonstrated.
Without television not more than half-
a-dozen students at a time could be in-
structed properly. With television, ev-
erything is clearly visible to unlimited
numbers.

In the event of a national emergency,
the results of the Navy's television ex-
periments may prove a vital factor in
protecting the U. S. With country-wide
armed-forces centers linked by video,
millions of men in places separated by
thousands of miles can be shown and
taught procedures and techniques evol-
ved only the day before. Dependence on
printed training directives alone, or
sending men to centrally located schools
may be a thing of the past.

The new experiments have been in
progress only a short time, but already
educators, both civilian and uniformed,
who have been studying the reactions of
the merchant-marine students at Kings
Point, are highly optimistic. Admiral
Louis E. Denfeld has said that “the
most important peacetime job of the
Navy is to enhance the training of its
men.” If in the future the Navy is bet-
ter trained and better able to do its
job, it may well be because the familiar
Navy cry of “Now hear this!”’ may have
given way to a more modern phrase,
“Now see this” . .. via television!

MARCH, 1949

Students view close-up of scene shown below.

Trainees working over a platting board are televised for the benefit of fellow-students. i
Television is Booming—Cash in on it
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TV Test Pattern Quiz

Test patterns are valuable aids to
servicemen and TV set owners in ad-
justing receiver controls. With a little
experience, the operator can tell at a
glance just which of the controls needs
adjusting. The serviceman also finds
patterns a decided advantage when di-
agnosing ailments in the receiver and
in identifying certain types of interfer-
ence.

A number of test patterns are shown
below. All of these have defects caused
either by improper adjustment of one or
more of the receiver controls, defects in

horizontally.

3. Detoails are

fuzy ond lock. shorpness.

By SOL D. PRENSKY

the receiver, poor antenna, or spurious
signals from outside sources. Some can
be cleared up by manipulating one of
the controls on the front or rear panels,
a few by controls on or under the
chassis, and several cannot be removed
at the receiver.

All but one of the first thirteen pat-
terns have defects produced by improp-
er adjustment of one or more of the
controls normally found on the front or
rear panels. Defects in the others are
caused by faulty components in the re-
ceiver, poor antenna or outside inter-

b, Pattern to left or right of center.

Television is Beoming—Cash in on ir!

ference.

The owner of a TV receiver should
be able to spot defects in the first thir-
teen patterns and know just which con-
trols need adjusting. Servicemen should
recognize all the defects and know just
what is required to correct them. Before
going further, study each pattern care-
fully, then decide how you would cor-
rect the defects. The correct solution to
these problems will be found at the end
of this article.

Photographs are by courtesy of Ad-
miral, Du Mont, and RCA.

7. Fost

movement either to right or left.

Ny = =
9. Contrasty picture tearing at the top.
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13. Frame displaced horizontally.

The defects in the patterns shown
above are due to improper adjustments
of the receiver controls, external signals
or defects in the receiver. Use the fol-
lowing controls or adjustments to cor-
rect the pattern:

. VERTICAL CENTERING control.

. WIDTH or HORIZONTAL SIZE control.
. FOCUS control.

. VERTICAL HOLD control.

HEIGHT or VERTICAL SIZE control.

. HORIZONTAL CENTERING control.

. HORIZONTAL HOLD control. .

MARCH, 1949
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16. Herring-bone pattern runs across pix.

7. Picture moves rapidly right or left.

8. BRIGHTNESS and CONTRAST controls.
9. CONTRAST and HORIZONTAL HOLD
controls.
10. VERTICAL LINEARITY control.
11. Rotate yoke of electromagnetic or
socket of electrostatic C-R tubes.
12. HORIZONTAL LINEARITY control.
13. HORIZONTAL PHASE control.
14. FINE TUNING control. Re-orient an-
tenna.
15. FINE TUNING control. Raise antenna,
use high-gain antenna or booster.
16. Practically no cure at recejver loca-

A‘-_ - - .

19. Dark diagonal lines across face of tube.

21. White streaks flash across the picture.

tion. Diathermy interference.

17. HORIZONTAL FREQUENCY and FINE
TUNING controls.

18. Check for open filter capacitors in
low-voltage power supplies. Look for
abnormal power drain.

19. Re-locate antenna. Use traps and
stubs in lead-in. R.f. earrier QRM.

20. FINE TUNING control. Realign set.
FM or sound carrier interference.

21. Often unavoidable. Re-locate an'ten-
na. Use shielded or co-axjal transmis-
sion line. Ignition interference.

Television is Booming—Cash in on it!
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'A8—Year of TV Advance

ELEVISION-—the wonder baby of
1948 has outgrown its infant
britéches and is now a gangling
adolescent, rampaging across the
United States. Even the highly opti-
mistic prophets, who a year ago pre-
dicted this with an air of caution, are
surprised by the actuality. Television
has thrust its way into virtually every
populous section of the United States.
Today 46,000,000 Americans are within
reach of television service. By the end
of 1949 an additional 25,000,000 people
will be able to have television.
Television went through many years
of struggle and disappointment to
achieve the stature of public acceptance.
Even 12 months ago it was almost
wholly confined to a handful of com-
munities. The number of television re-
ceivers owned by the public numbered
less than 200,000.

*Secretary-Treasurer,
Television Broadcasters Association, Inc.

By WILL BALTIN*

Only 16 television stations were toss-
ing images from batwing to dipole in
January, 1948, and these stations were
scattered along the Eastern seaboard,
in limited areas of the Midwest, and in
one city of the west coast.

This was the calm before the televi-
sion storm of 1948, Manufacturers
shortly thereafter began to work up
steam on their production lines. Re-
ceivers, which in 1947 had been moving
out of factories into stores at the rate
of 10,000 or less a month, suddenly be-
gan to stream forward in a steady, un-
broken flow.

The steady flow of TV sets became a
real gusher in January, 1948. In that
month alone, 30,000 sets were turned
out. Production mounted month by
month, and by the end of 1948 receivers
were coming off the production lines at
better than 130,000 a month—exactly
100,000 more monthly than were pro-
duced in January!

Max F. Balcom, president of the Ra-
dio Manufacturers Association, says
1949 will see an additional 2,000,000
television sets available to the public.
Individual manufacturers admit, how-
ever, that Mr. Balcolm may be con-
servative in his estimates. This heavy
production of television receivers is ne-
cessary to keep pace with the immense
demands for sets by a highly enthusi-
astic public. Great population centers
like New York, Philadelphia, Chicago,
Los Angeles, and San Francisco can
absorb more than the total output for
1949 estimated by RMA, but other cities
must also be served.

Television programs were being re-
ceived in 26 of the nation’s leading mar-
ket areas at the start of 1949. There
were, at the beginning of the year, 51
stations on the air and at least 73 more
were under construction. A total of well
over 100 television broadcasting sta-
tions in the United States by the end

In addition to stations shown on map, WAGA-TY and WSB.TV, Atlanta, Ga., and WTVJ, Miami, Fla., are now in operation.
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of this year is foreseen. This will mean
a potential audience in excess of 70,-
000,000 throughout the nation.

While television stations mushroomed
across the country at an incredible
speed and receiver production skyrock-
eted to an extent that even amazed the
producers themselves, another service
essential to the commercial well-being
of the new industry was keeping pace
—the installation of facilities for net-
work telecasting,

Radio thrived only after networks
were threaded from border to border
and coast to coast, so that millions of
people could hear the greatest enter-
tainers in the nation simultaneously.

Television is following a similar
course, but the facilities to make pos-
sible the interconnection of many sta-
tions are far more complicated as well
as more costly for television broad-
casting.

The American Telephone & Telegraph
Company, which pioneered in network
services for radio broadcasting, has
also pioneered in television networking
with great success. Two methods of
program transmission are available:
one the co-axial or concentric cable, and
the other the microwave or radio relay.

Fourteen months ago the only net-
work facilities available in the United
States extended between New York City
and Washington, D. C. Then A.T.&T.
opened its first radio relay between
Boston and New York City, seven tow-
ers that beam programs in either di-
rection. By June, 1948, when the Re-
publican National Conventlon opened in
Philadelphia, the A.T.&T. had again ex-
tended its network route, opening a co-
axial cable between Washington and
Richmond, Va.

Another historic milestone was marked
in networking when, early in October,
the Bell System made available a net-
work route extending from Buffalo,
N. Y., to Cleveland and Toledo, Ohio;
to Detroit, Mich.; Chicago, Ill.; Milwau-
kee, Wis.; and St. Louis, Mo. Early this
year one of the great achievements in
the history of television was effected
when, on January 11, the A.T.&T. drove
another “golden spike” to link the East
and the Midwest. Telecasts marking the
linking of the above cities to New York,
Philadelphia, Boston, Pittsburgh, Ba]-
timore, Washington, and Richmond in
a 14-city network took place.

Most of the cities on the Eastern-to-
Midwestern network are connected by
co-axial cable, but three cities are linked
via microwave relay. One group of re-
lays connects New York City to Boston,
another links Detroit with Cleveland,
and a third interconnects Chicago with
Milwaukee.

Between 1949 and end of 1950, the
American Telephone & Telegraph Com—
pany plans to prov1de additional co-
axial cable and microwave relay facili-
ties to extend television network service
between the following cities: Los An-
geles and San Francisco; Milwaukee
and Madison, Wis.; Buffalo and Roches-
ter, N. Y.; Toledo and Dayton, Colum-
bus and Cincinnati, 0.; Indianapolis,
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Ind. and Louisville, Ky. Other connec-
tions include Boston and Providence,
R. I; New York and New Haven,
Conn.; Philadelphia and Reading, Lan-
caster, York, Harrisburg and Johns-
town, Pa.; Philadelphia and Wilming-
ton, Del,, Pittsburgh and Youngstown
and Akron, O.

Until co-axial cable and microwave
relay facilities can be extended further,
many cities with television service will
be dependent upon a third method of
network “connection.” This method is
known as the kinescope recording or
the Teletranscription system. All of
the present operating networks—NBC,
CBS, Du Mont, and ABC—have equip-
ment for recording on film, off the face
of a cathode-ray tube.

Many of these programs, both com-
mercial and sustaining, are flown by
air express or shipped by rail to sta-
tions outside the network routes for re-
broadcast to large audiences of televi-
sjon set owners. By this method, many
popular network shows that otherwise
could not be seen by many viewers are
available on a delayed basis. Among the
cities using kinescopes or Teletranscrip-
tions of popular shows are: Los Angeles
and San Francisco, Calif.; New Or-
leans, La.; Atlanta, Ga.; Memphis,

- Tenn.; Houston, Texas, and Seattle,

Wash.

While the expansion of stations and
network facilities has staggered the im-
agination, the vast improvement in pro-
gramming on television has been equal-
ly amazing.

Television programs are now featur-
ing Hollywood and Broadway perform-
ers. Some of the brightest stars in the
movie world took part in an array of

visual shows last year, and leading
lights on the Broadway stage have ap-
peared regularly in television versions
of stage hits. Now that networks are
wafting shows halfway across the coun-
try, set owners in Chicago and St. Louis
will have access to the best New York
entertainment.

Television cameras were also present
at some of the past year’s most impor-
tant news and sports events. The politi-
cal conventions in Philadelphia, special
sessions of Congress, talks by President
Truman at the White House or else-
where, the world series, heavyweight
championship fights, Davis Cup tennis
matches, Army-Navy football game,
major league baseball games, and other
events were seen by millions.

What about television in 1949, 1950,
1961, and on?

Wayne Coy, chairman of the Federal
Communications Commission, who char-
acterized the expansion of television
last year as “shooting along at super-
sonic speed,” foresees 1,000 television
stations operating by 1955. At the pres-
ent time the FCC is trying to find spec-
trum space for 310 applicants who are
clamoring for television station licenses.

J. R. Poppele, president of the Tele-
vision Broadcasters Association, Inc.,
forecasts there will be 134 stations on
the air by the end of this year, 235 by
the end of 1950, and about 336 by the
end of 19561. He predicts the great rural
areas of the nation ‘will receive their
television programs from satellite sta-
tions situated in rural sectors, which
will feed off network routes passing
through. These satellites should bring
the number of viewers by 1955 up to
100,000,000 people..

Television is Booming—Cash in on it!
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Television Projection Methods

The basic problem in large-screen television is produc-

ing a bright enough image. The author, inventor of the

Skiatron, discusses some methods of solving the problem

=HE rapid progress during recent
months of commercial television,
particularly for home use, has been
based primarily on the high degree
of perfection of receivers using cathode-
ray tubes with fluorescent-phosphor
picture screens. Essentially, the screen
consists of a thin layer of microcrystal-
line phosphor material (such as suit-
ably prepared zine sulphide), which' is
scanned by the modulated cathode-ray
beam. The energy of the cathode-ray
beam, when it hits the screen, is trans-
formed, in part, into light energy, re-
sulting in the luminous picture.
 The total light output of the screen
is limited by the electrical energy con-
tained in the cathode-ray beam. More-
over, at the screen, this energy must
be concentrated within the area of the
scanning spot, which for a 525-line pic-
ture means about 1/200,000 of the
screen area and amounts to about %o
square millimeter, or 1/6,000 square
inch for a 10-inch tube.

For a given screen size, the bright-
ness can be increased only by increasing
the energy in the beam, by increasing
either the beam current or the acceler-
ating voltage. Increasing the beam cur-
rent tends to impair the definition by
increasing the spot size. Increasing the
anode voltage is better, and becomes
necessary in projection systems. When
the picture on the fluorescent screen is
projected by a magnifying lens or mir-
ror system upon a viewing screen, much
of the light produced on the tube face
is lost in the final picture, because even

high-speed optical systems can gather
only a fraction of the screen light. For
instance, an f2 system would gather
only about 6% of the light emitted in a
forward direetion by the screen. There-
fore, projection receivers which pro-
duce pictures a few feet in width for
home use require up to 30,000 volts for
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the second anode, and projectors for
theater-size screens require 80,000 to
90,000 volts. Naturally such tubes are
not without danger, because of both the
high voltage and the production of pow-
erful X-rays, and they have to be used
with the same precautions as X-ray
tubes.

For home television, satisfactory pic-
tures are (in the vast majority of

Fig. 1—The ultrasonic modulator uses a crystal to set up wave-trains in @ liquid column.
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cases) being produced by direct-view,
cathode-ray tubes up to 20 inches in
diameter with up to 12,000 volts of
anode potential.

The problems become serious mainly
for large picture sizes, such as those
required for schools, lecture halls, and
theaters.

Since the limitations are caused es-
sentially by the fact that the picture
light is derived directly by transforma-
tion of the electron-beam energy, one
might expect that a more fruitful ap-
proach would be to utilize a standard
light source, such as a projection fila-
ment or arc lamp, and devise some
means to modulate the light and project
it on a viewing screen. The television
picture signals would have to be im-
pressed upon some kind of light mod-
ulator.

SPECTRA

Fig". 2—The opticol oction of the modulater.

Such a system would have the great
advantages that the picture brightness
and energy would be independent of the
signal modulation, and consequently, so
would definition. Theoretically at least,
the picture brightness can be increased
by increasing the brilliance of the light
source. The picture signal merely actu-
ates, like a relay or the grid of an am-
plifier tube, a light modulator to con-
trol the light source.

In the past, television has utilized this
principle in various ways.

The Kerr cell

The best-known light modulator,
found frequently in early television sys-
tems, is the Kerr cell, which utilizes the
property of certain organic liquids; no-
tably nitrobenzene (CgH;NO2), to be-
come birefringent under the influence of
an electric field (Kerr effect). The cell
consists of a capacitor of two or more
plates immersed in this liquid. It has
transparent windows which permit the
light from the local source to traverse
the capacitor in a direction perpendic-
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ular to the electric field between its
plates (parallel to the plates). The
light entering the cell must be polar-
ized, for instance by a sheet of Polar-
oid, preferably at an angle of 45 degrees
to the direction of the electric field. Af-
ter traversing the cell, the light is
“analyzed” by a second polarizing sheet
having its direction of polarization at
a right angle to that of the first polar-
izer. Thus, normally, no light will tra-
verse the assembly, since the polarized
light from the first sheet is stopped by
the second one.

As soon as a voltage is applied to the
capacitor, and an electric field set up
in the liquid, the liquid becomes bire-
fringent, behaving like a crystal and
converting the linear polarized light to
so-called elliptically polarized light. The

LOW SPEED FRAME SCANNER

Fig. 3—Complete system uses scanning drums.

light now cannot be completely extin-
guished by the second polarizer. In other
words, light will traverse the assembly
with an intensity substantially propor-
tional to the voltage applied to the Kerr
cell. The modulation is practically in-
ertia-free and hence sufficiently fast

" even for high-definition television.

The modulated light beam is focused
to form a spot corresponding to one pic-
ture element on the viewing screen. This
spot is made to scan the whole screen
and produce the picture by mechanical
scanners, of which many types have
been developed. A preferred type con-
sists of two polygonal mirror drums,
one for the line scan and the other for
the frame scan. Their speed of rotation
and phase relationship are controlled by
the synchronizing signals.

One of the main disadvantages of the
Kerr-cell modulator is the fact that, at
any given instant, it can pass the light
of only one single picture element to
the viewing screen, and thus (for a
525-line picture) only 1/200,000 of the
screen area is illuminated at any in-
stant. The brightness of this small area
would have to be 200,000 times as great
as the desired brightness of the whole
picture. Optical and electrical limita-
tions make it impossible to send the re-
quired amount of light through the Kerr
cell, and therefore it had to be aban-
doned when a definition of more than
approximately 100 lines was introduced.

The ultrasonic modulator
Another light modulator of complete-
ly different design replaced the Kerr
cell for higher definition: the ultrasonic
light-modulator cell shown in Fig. 1 in
its actual form and schematically in
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Fig. 2. It consists of an elongated con-
tainer with two transparent windows in
opposite walls, It is filled with a liquid
in which compression waves can be set
up by a crystal (X-cut quartz) forming
the bottom of the cell.

The crystal is excited by an ultra-
sonic-frequency oscillator at about 10
me. The oscillator is amplitude-modu-
lated by the video signals. As a result,
ultrasonic waves of varying intensity
are propagated in the liquid column.

Light beams from a standard light
source are sent through this liquid in a
direction perpendicular to the travel of
the ultrasonic waves. Depending upon
the amplitudes of the waves at any
point, more or less of the light at this
point is diffracted from its original di-
rection. The ultrasonic waves are peri-
odic compressions and rarefactions of
the liquid. They vary the liquid’s optical
refractive index and act somewhat like
the optical diffraction grating used in
spectrographs.

Normally, without ultrasonic waves
in the liquid, the light traversing the
cell is stopped by an opaque disc or
strip; but when the crystal is excited,
and waves are created in the liquid, the
light diffracted by these waves can get
past the stop to be utilized to produce
the picture. The mathematical theory
of the cell and experimental evidence
show that the intensity of the light
passing the stop—the light directed by
scanners to the picture screen—is prac-
tically proportional to the amplitude of
the video signal.

At any given instant when a certain
modulation signal is impressed upon the
crystal, the crystal passes along the
modulation to the liquid just touching
it, and a wave of corresponding inten-
sity starts to travel along the liquid
column with the sound velocity of the
liquid (approximately 100,000 centime-
ters per second for water). At each fol-
lowing instant new wave-trains are

started in the liquid. Thus, a whole sue¢- |

cession of ultrasonic wave-trains, cor-
responding to successive video modula-
tion signals or picture elements, is prop-
agated from the crystal through the
liquid column, which therefore simul-
taneously contains the modulated wave-
trains of a great number of consecutive
picture elements. Accordingly, the rays
of light passing through the cell at all
points can be impressed simultaneously
with the modulation of the many pic-
ture elements existing along the length
of the cell. By properly projecting the
light from the cell upon the viewing
screen, many consecutive picture ele-
ments can be seen at the same time.
Practical ultrasonic light modulators
have a liquid column of such length that
several hundred picture elements c¢an
be simultaneously projected on the view-
ing screen.

Another way of expressing this de-
sirable property of the cell is to say
that each picture element is active, not
just for the very short duration of its
scan over a given screen position, but
for the duration of the travel of an
ultrasonic wave-train through the whole
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length of the cell. A cell approximately
2 inches long can accommodate some
250 picture elements. This retention of
each element for the duration of many
scanning periods is called optical stor-
age, and corresponds to a certain extent
to the electrical storage effective in
pickup tubes such as the iconoscope or
the orthicon, which made possible mod-
ern television transmission.

Naturally, as in the case of the Kerr
cell, the modulated light beams have to
be distributed in their proper locations
upon the viewing screen. This is done
by mechanical scanners, such as the
mirror drums. For proper line scanning,
that is, to produce a steady picture on
the viewing screen, the line scanner has
to rotate at such a speed that its scan-
ning motion is exactly opposite to the
propagation motion of the ultrasonic
wave-trains as projected on the viewing
screen. It thus compensates for or stops
the motion of the wave-trains on the
screen. The scanning motors driving the
mirror drums are governed by the syn-
chronizing signals, and immobilization
of the line scan can be accomplished by
proper layout of the components.

This principle has been utilized with
great success in the Scophony television
system. Fig. 3 diagrams the essential
components, including the light control
or modulator, the light source, the high-
speed (line) scanner, the low-speed
(frame) scanner, and the picture
screen. Fig. 4 shows a Scophony theater
television projector in which a standard
motion-picture arc lamp is used as the
light source, and by which satisfactory
theater-size television pictures can be
produced.

Fig. 4—Light source in Scophony unit is crc.d

It would be very desirable if these
basic principles of using a standard
light source and utilizing optical stor-
age could be applied in connection with
cathode-ray tubes, combining the ad-
vantages of both to obtain a large,
bright picture with nonmechanical,
purely electronic, picture scanning.

To do this it would be necessary to
replace the fluorescent C-R screen.with
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a light-modulator screen which would
change its light transmission qualities
in accordance with the cathode-ray
beam. Various effects have from time
to time been proposed to obtain such a
transparency variation.

For instance the use of a screen ma-
terial which has some type of Kerr ef-
fect has been thought of; or the orien-
tation of flake-like graphite or alumi-
num particles suspended in an insulat-
ing liquid by the C-R beam in such a
way that the orientation would have a
shutter action upon the light. No prac-
tical commercial applications of these
interesting effects are known.

It is interesting to recall that in the
book Electron Optics by L. M. Myers,
published in 1939, the author says:
“Again it has been suggested that some
material be used which is rendered
opaque by electron bombardment, but
there is no evidence that such a mate-
rial has yet been found.”

Actually, at that time a number of
patent applications were pending and
experiments were undertaken by the au-
thor of this article which gave evidence
that there were suitable scrcen mate-
rials which had the property of chang-
. ing their opacity in accordance with the
modulation of a scanning cathode-ray
beam.

The Skiatron tube

These researches resulted in the Skia-
tron system. Fig. 5 shows a diagram of
a Skiatron (from the Greek skia shad-
ow; Skiatron—shadow-tube) projection

VIEWING SCREEN

7=F LIGHT SOURCE
ELECTRON STREAM

Fig. 5—Skiatron has variable-opacity screen.

arrangement) and Fig. 6 is a laboratory
setup of the system. The screen of the
tube, which replaces the fluorescent
screen of ordinary cathode-ray tubes,
consists of an ionic crystal material
such as an alkali halide—for instance,
potassium chloride. This material exhib-
its the property of electron-opacity:
the normally clear and transparent
screen is rendered more or less opaque
by the scanning C-R beam. The opacity
created at any point on the screen in-
creases with increasing intensity of the
cathode-ray beam. If the screen is
scanned by a picture-modulated beam,
the changing opacity of each point on
the screen results in a kind of lantern-
slide picture which can be projected
with an ordinary projection setup, using
a standard light source, upon a projec-
tion screen.

The theory of the opacity variation is
rather complicated. Expressed in a sim-
plified way, electrons entering the crys-
tal lattice from the C-R beam are tem-
porarily bound to alkali ions near dis-
turbances of the lattice, and a semi-
stable alkali atom is created which ab-
sorbs the visible light passing through

the crystal from the light source. Any
such “color center” is destroyed after a
short time through heat oscillations of
the crystal, and the liberated electron
moves further through the crystal to-
ward the anode. During its travel it is
repeatedly captured by alkali ions and
made visible as a “color center’ pro-
ducing an opaque deposit in the clear
crystal. The total time of migration of
the electron through the crystal screen
layer and the duration of any local de-
posit are determined by the temperature
and electric field conditions to which the
screen layer is subjected. For ideal per-
formance, each picture element retains
the opacity value impressed on it by the
scanning beam for the frame period,
until the beam for the next frame scan
returns to that element and impresses
on it the right opacity value for that
particular frame. The screen picture as
a whole is maintained throughout the
frame period and merges, element by
element, into the picture for the next
frame. This is complete optical storage.

Thus, the Skiatron offers the possi-
bility of complete optical storage, use
of an independent standard light source,
and nonmechanical, electronic scanning.
No wonder that it has been called “the
dark horse of the television art.”

Future possibilities

Though experiments have indicated
that ideal performance should be possi-
ble, a great deal of research work re-
mains to be done to obtain satisfactory
contrast and ratio of change for tele-
vision. These individual requirements
have been attained sufficiently to have
made the Skiatron an important display
device for large-screen radar applica-
tions during the war. (In this connec-
tion the Skiatron has also been called
“dark trace tube.”) The crystal screen
can be applied by evaporating the alkali
halide in vapor form onto the screen
carrier, and the microcrystalline screen
obtained in this way has such a fine
grain that there is no difficulty with
definition. Actually, for facsimile appli-
cation, it has been used with 2,000 lines.

The inherent advantages of this sys-
tem and various promising avenues of
approach to the remaining problems
justify the expectation that this de-
vice will play an
important part in
television. Modern
science and engi-
neering often have
a way of solving
technical problems
if there is sufficient
commercial de-
mand.

The Skiatron
system also offers a
possible solution of
color television; it
is the only system
which makes possi-
ble a subtractive
color-televisionsys-
tem based on suc-
cessive subtractive
screens in second-
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ary colors, corresponding to successful
photographic and motion-picture color
processes such as Technicolor, Koda-
chrome, and Anscocolor.

Oil-film television

Another cathode-ray-controlled, light-
modulating screen has been developed
at the Swiss Institute of Technology by
Professor F. Fischer; it is called the
“Eidophor,” and because of its principle
was described under the title “Qil-Film
Television” in the October, 1946, issue
of this magazine. In the meantime the
system has been further developed and
shows great promise, particularly for
theater television where certain inher-
ent complications would be tolerable.

In discussing theater television sys-
tems, the so-called “intermediate-film”
process should not be forgotten. This
system, which goes as far back as 1932,
makes use of ordinary motion-picture
projectors through which the “interme-
diate film” is projected onto the theater
screen. The film results from photo-
graphing the screen picture of a C-R
tube on which an ordinary television
picture is shown. A refinement of this
simple principle is the showing of a
negative picture on the C-R tube which,
when photographed, gives a direct posi-
tive on the film. The time for develop-
ment, fixing, washing, and drying has
been reduced to a fraction of a minute,
so that with this short delay the tele-
vision picture can be projected on the
theater screen. Apart from this short
delay, the main disadvantage is film
cost, against which have to be weighed
the advantages of using a standard
motion-picture projector and of having
automatically a permanent record of the
televised program, which may be edited,
shown at any desired time, and used
for repeated performances.

It appears, then, that though the fu-
ture path of home television can be
clearly seen in further engineering de-
velopments of the direct-view and pro-
jection types of standard fluorescent
cathode-ray tubes, the field of large-
screen and particularly theater televi-
sion is still wide open for fundamental
laboratory research which will decide
which one of the various methods will
lead to the most practical goal.
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Fig. 6—Laoboratory Skiatron setup. The light source is at the right.
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Extension Viewers and
Remote Control for TV

New accessories parallel a radio’s

remote tuner and extension speaker

for greater TV viewing convenience

EARS ago when the average ra-
dio was lots larger and heavier
than our current table models,
some set manufacturers produced
models that could be operated from dif-
ferent points within a given area, thus
making it unnecessary to go to the set
to tune in a station or adjust the vol-
ume. Some sets were supplied with ex-
tension speakers that could be installed
in different rooms so a single radio pro-
gram could be heard throughout the
house with comfortable volume level.
Remote-control systems and extension
speakers were a decided advantage in
their day, but they have been discarded
—in all except a few deluxe models—
because small receivers can be carried
from room to room with little trouble.
Until recently, the television set own-
er found himself in a situation similar
to the broadcast listener with a large
receiver without remote control or ex-
tension speakers. Viewing is usually
confined to one room in the house be-
cause TV receivers are usually semi-
permanent installations and are seldom
moved. Furthermore, the operator must
go to the set to adjust it. In so doing
he almost invariably blocks the view
of others watching the picture. .
Two recent television developments
are destined to offer the television set
owner all the advantages that the

Transvision remote control is complete tuner.’
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broadcast listener had with a remote-
receiver with extension speakers.

The remote control unit

The Transvision Remote Control Unit
is designed as an accessory for TV re-
ceivers with a sound i.f. between 21.25
and 21.9 me. It makes it possible to op-
erate the set from any point within a
radius of 50 feet. With the unit con-
nected, the operator can turn the re-
ceiver on or off, select any one of 12
channels and control volume, contrast,
and brightness at the remote location.
The unit, housed in a cabinet 6 inches
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Fig. |—Diagram of the unit pictured at left.

wide, 8 inches high, and 12 inches deep,
consists of a sensitive 12-channel tuner
—shown in dotted lines—consisting of
r.f. amplifier, oscillator, and mixer,
a cathode follower coupling circuit, and
auxiliary controls. Connections between
the set and the remote control unit are
made through 50-foot cables that are
wired directly to the set and connect to
the remote unit through plugs and con-
nectors. The unit is shown in the pho-
tograph and the schematic is shown in
Fig. 1. .

The mixer of a TV receiver usually
has videe i.f., audio if., and adjacent-

channel audio i.f. signals present in its
plate circuit. A band-pass network
passes these signals to the grid of the
first i.f. where they are amplified, sepa-
rated, and fed into the video and audio

SLUG -TUNED COIL iN SET
TOP OF CHASSIS

TO GRID OF IST IF AMP

TO GND OR AGC

Fig. 2—Cable is coupled to i.f. transformer.

i.f. channels. A trap removes the ad-
jacent channel before it reaches the
video i.f. channel. The plate circuit of
the mixer and the grid of the i.f. stage
are high-impedance circuits and all
connections must be kept as short as
practical. This would make the remote
control unit impractical if it were not
for the 6AU6 cathode follower. This
tube acts as an impedance-changing
device that matches the mixer plate
circuit to a 72-ohm co-axial line so the
signal can be transmitted some dis-
tance without appreciable attenuation
or interference pickup.

The method of coupling the transmis-
sion line to the grid of the first i.f. am-
plifier depends on the circuit and cir-
cuit components at the input to the
amplifier. If the grid inductor of the
amplifier is easily accessible, then twa
turns of No. 20 wire can be wound
around one end of the coil and con-
nected to the co-ax as shown in Fig. 2.
A special coupling coil is available for
sets where the grid inductor is shielded
or otherwise inaccessible. This coil is
mounted close to the grid and coupled
to it through a 3-pupf capacitor as
shown in Fig. 3. The co-ax connects to
a two-turn winding on the special in-
ductor. If the circuits in Figs. 2 and 3
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are not practical, a 100-ohm resistor
may be connected between the normally
grounded end of the coil and ground.
The co-ax connects across this resistor
as in Fig. 4. This method cannot be
used if a.g.c. is applied to the first if.
stage.

The volume control on the remote
control unit is connected to the set
through two-conductor shielded cable
after the control in the set has been
disconnected. The shield connects to the
chassis or ground. One conductor con-
nects to the lead that was removed
from the arm of the control and the
other goes to the lead that was con-
nected to the hot or ungrounded side
of the control.

Connections to receiver circuits other
than audio and video are made through
an eight-conductor cable with an octal
plug that fits into a socket on the rear
of the remote control unit. Fig. 1 shows
the connections to the socket. The num-
bered pins connect through the cable to
the following points in the receiver:

Pin No. 1—Chassis or set ground.

Pin No. 2—To arm of brightness con-
trol. (Disconnect all other leads from
the control.)

Pin No. 3—Directly to B-plus line in
tuner section of receiver. (If there is
a dropping resistor between tuner and
B-plus, remove it. Disconnect heater
and converter plate leads in the set.)

Pin No. 4—To lead that normally
goes to the arm of the contrast control.

Pin No. §—To lead that normally
goes to hot side of brightness control.

Pin No. 6—To lead that normally
goes to ungrounded side of contrast
control. (If there is no connection at
this point, tape this lead.)

Pins No. 7 and 8—To terminals or
tie points for a.c. line cord. (Remove
the line cord or roll it up and cover
ends of plug with tape.)

When connecting the remote control
unit to sets other than those designed

-~

Add-A-Yision cobinet houses a I0-inch tube.

by Transvision, it may be necessary to
make minor changes in the circuit of
the unit. Instructions for connecting
the remote control unit to & number of
commercia] sets are given in the in-
struction manual for the unit. Instruc-
tions for connecting the unit to other

Teleyision

makes and models can be obtained from
Transvision,

Once the connections are made, the
set can be controlled only through the
remote-control unit. The switch on the
volume control turns the set on or off,
To adjust the set and control unit for
best operation, tune in a test pattern
and adjust the slug in the mixer plate
circuit (in the control unit) and the
slug in the first i.f. grid circuit (in the
receiver) for sharpest definition. Check
the adjustments with test patterns
from other stations.

The remote viewing unit

The Add-A-Vision unit Model A-101,
made by Videraft Television Corpora-
tion, is a 12-tube, remote-operated tele-
vision viewer with a 10-inch picture
tube. It operates with a conventional
receiver from which it receives the
video-frequency (v.f.) and a.f. signals.
More than 25 of these units can be con-
nected as “slaves” to one standard
“master” receiver. Forty-foot lengths
of 52-ohm co-ax and two-conductor
shielded cable are supplied to connect
the slave and master receivers. Video
signals are carried from the master to
the slave by the co-ax. The two-con-
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Fig. 3—Some sets requirs extra coupler coil.

ductor cable carries audio to the slave,
and B-plus from the slave to the cath-
ode-follower adapter unit that matches
the high-impedance video circuit of the
receiver to the 52-ohm co-ax. The slave
receivers are turned on and off with a
switch on the volume control on the
front panel. Stations are tuned in at
the master receiver.

Four different adapter units are
available for use with different types
of master receivers. Two are for sets
with grid-driven cathode-ray tubes and
6-volt, loctal- or octal-based audio pow-
er amplifiers; one for sets with 6-volt,
octal-based a.f. amplifiers and cathode-
driven cathode-ray tubes; and another
for receivers with 25L6 a.f. amplifiers
and cathode-driven cathode-ray tube.

The cathode-follower adapters are
connected to the master receiver by re-
moving the a.f. power amplifier tube,
plugging an adapter into its socket and
inserting the tube in the adapter socket.
The cathode-follower adapter -circuit
for sets with 6-volt, loctal or octal tubes
and a grid-driven cathode-ray tube is
shown in Fig. 6-a. Adapters for sets
with cathode-driven cathode-ray tubes
use the circuit shown in Fig. 6-b. In
this circuit a phase-reverser precedes
the cathode follower. Fig 6-b shows the
adapter heater connections for sets with
6-volt power amplifiers. Adapters for
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Photo shows the 12-tube Add-A-Vision chassis,

sets with 256L6 a.f. amplifiers have the
6AK6 heaters in series. The adapter
plug inserts these heaters in series with
those in the master receiver.

The adapter plug picks up the a.f.
signal from the plate of the power am-
plifier in the receiver and delivers it to
the grid of the 6K6 a.f. amplifier in the
slave unit.

The video signal is taken off the grid
or cathode of the cathode-ray tube in
the master and matched to the 52-ohm
co-ax by the cathode follower. The co-
ax from the master connects into the
grid of a two-stage 6SN7 video ampli-
fier which drives the grid of the 10BP4
cathode-ray tube in the slave. Sync and
power supplies are conventional. The

IST IF AMP

Taybern Duplicator has 63-square-inch image.
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NE of the first portable tele-
vision receivers on the market
is Sentinel’s Model 400-TV.
Housed in a leatherette-cov-

ered case not much larger than a stand-
ard oscilloscope cabinet, the total lift-
ing force the carrier must exercise is
about 37 pounds. The term portable
doesn’t carry the same connotation in
television—at this stage of the game,
at least—as when referring to a porta-
ble radio receiver. The radio can be
operated en route (really a mobile re-
ceiver), while the televiser is merely
transported to various fixed operating
locations.

A portable televiser still requires an
adequate antenna. Sentinel has provi-
ded a collapsible indoor aerial (shown
atop the set). This has telescoping di-
pole elements and is satisfactory in
good reception areas and buildings not

constructed with steel. Sentinel care-
fully explains in its literature that the

indoor antenna will work only under

optimum conditions, but at least one
dealer’s newspaper ad has told the pub-
lic unqualifiedly that the set requires

no cutside antenna installation. This is

no more true of the Sentinel than of
any other televiser. A direct line of
sight to the transmitter from the an-

tenna is almost a rigid requirement.
Since that is not usually possible in

metropolitan areas an outdeor antenna
must usually be installed for best re-

sults with the receiver.

However the little Radion indoor an-
tenna supplied with the receiver gave
surprisingly good results. In appear-
ance a straight half-wave dipole, with
the arms adjustable in length for va-
rious frequencies, its action was not al-
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ways that of a dipole, and it was noted
that in many cases the best results
were obtained when it was used in the
“V” form, with the two arms at a fair-
ly narrow angle. Capacity between the
two arms seemed to play an important

The left chassis contains the r.f. and i.f. circuits and, in use, is mounted on its side.
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part, and this was further borne out by
the fact that optimum reception was ob-
tained with antenna lengths which dif-
fered from what would have been ex-
pected for straight dipole action.

The two chassis accommodate 20
tubes plus the 7-inch electrostatically
deflected kinescope and selenium recti-
fiers. The function of each tube is
shown in the diagrams on this and the
facing page.

A Sarkes-Tarzian front end is used.
It provides for fixed tuning, each chan-

nel being selected on a rotary switch,
with no fine-tuning control. As judged
by audio distortion—or, in this case, the
lack of it—the tuning is remarkably
stable. R.f. tuning is by bandpass coils,
and the oscillator coils have brass
screws acting as variable cores. To
check tuning of each channel, the serv-
iceman removes the front-panel es-
cutcheon, revealing the 12 oscillator-
core screws and a sound-discriminator
adjustment. As a matter of fact, if the
owner is sure the set is not tuning the

Here is the r.f.-if.-audio chassis. The Sarkes-Tarzian tuner is in box in the foreground.
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stations on the nose, he can make the
adjustments himself. There is nothing
touchy about the adjustments; consid-
erable wrist motion is required to make
a perceptible change in sound or pic-
ture.

There are only three controls on the
panel in addition to the channel selec-
tor. These are VOLUME (including the
on-off switch), CONTRAST, and BRIGHT-
NESS.

A vertical strip of controls on the
rear of the set provides for horizontal
and vertical centering, focus, vertical
and horizontal size, and vertical and
horizontal hold.

Two chassis are used in the receiver.
The one containing the tuning circuits
and the front-panel controls is mounted
on the floor of the cabinet. The other,
carrying the viewing tube and high-
voltage supply, is mounted on the cab-
inet’s side.

The circuit

Circuitwise, the set is fairly conven-
tional. The output of the 6 AG5 mixer,
tuned to 23.4 mc, is capacitance-coupled
to the control grid of the 6AG5 first i.f.
Its plate circuit and the grid circuit of
the next (second) i.f. stage are res-
onated at 25.7 mc, and the plate circuit
of the second i.f. is tuned to 23.4 mc
and capacitance-coupled to the third i.f.
Plate circuit of this stage is loaded with
an i.f. choke and capacitance-coupled to
the 25.7-mc input of the video detector,
a 6ALS.

Since the set uses the intercarrier
system, the sound i.{. is taken from the
plate of the following video amplifier, a
6AU6, and amplified at 45 mec by a
single stage, after which it is demod-
ulated by a 6AL5 ratio detector. A
63Q7 and 6AS5 form the audio ampli-
fier. The speaker is the standard small
or television size. The set, however,
sounds better than the average midget
receiver with a comparable speaker—
possibly because of the larger cabinet
and the use of FM. A certain amount
of hum was noted in the set tested.

The high-voltage supply is unusual
and interesting in that two different
voltages are taken from the 6Y6-G os-
cillator. One, rectified by the 1B3-
GT/8016, supplies 5,300 volts to the
bleeder system, from which polarizing
voltages are taken for the deflector
plates and to the No. 1 anode and No.
2 anode-No. 2 grid. The second r.f. sup-
ply—obtained from an additional wind-
ing on the high-voltage oscillator coil—
uses a 6X5-GT and supplies voltage to
one plate of the horizontal oscillator
and both plates of the vertical oscil-
lator.

Voltage to drive the high-voltage os-
cillator comes from a voltage-doubling
supply using selenium rectifiers. Other
voltages are supplied by another sel-
enium rectifier. Unlike some selenium-
rectifier television receivers, the 400-TV
has a power transformer, which has, in
addition to the regular windings, a
separate winding for the filaments on
the second chassis, and one for the 6X5-
GT rectifier.

RADIO-ELECTRONICS for
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Making and Installing TV Antennas

HEN an antenna is incor-
rectly matched to the trans-
mission line, standing waves

are set up. If a low-frequen-
cy TV antenna is used to receive upper-
band signals, they may be present also.
To check for standing waves, grasp the
feeder at different points near the re-
ceiver terminals. The picture intensity
will change as you touch various parts
of the feeder. For example, at one
point the picture may blank out en-
tirely; this will happen every half-wave
length on either side of this point.

If the picture can be improved by
touching the feeder at some point, the
improvement can be made permanent
(for that particular channel) by con-
necting a stub across the feeder. This
stub may be a piece of wire about 4
inches long connected at a point de-
termined by experiment.

It is not easy to tap wires into 300-
ohm twin-line, but a simple gadget can
be made for the purpose (see Fig. 1).
Cut a piece of polystyrene about %g
inch square and % inch long. Make a
slot lengthwise through it to accommo-
date 300-ohm twin-line with a rather
close fit. The slot is cut out by drilling
holes close together and then working

Fig. |—Screws .in the bar contact the wires.

= 1720 »
r ANTENNA j

TO RECEIVER

Fig. 2—Simple antenna of 300-ohm twin-lead.

=ANT LENGTH (N INCHES
1
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I
130 150
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Fig.' 3—Chart gives correct antenna lengths.
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the drill back and forth to connect
them. A No. 48 drill may be used. Then
drill the polystyrene at each end and
tap for 4-36 screws. If dimensions are
correct, the screws dig into the twin-
line and touch the conductors, making
it unnecessary to file or cut away the
insulation.

By I. QUEEN

base on which a collapsible aluminum
mast may be mounted. For a good com-
promise, however, the antenna may be
mounted on a collapsible mast tied to
the TV table.

A more sturdy folded dipole is de-
sirable if it is to be mounted on a mast
or rod. We have made one with round

Fig. 4—This sturdy folded dipole is made of pieces of ordinary curtain rod. It telescopes.

In many cases where an outdoor
antenna is not feasible, a simple indoor
wire is surprisingly effective.

For the high TV band (channels 7
through 13) a folded dipole is more
convenient and effective. A popular
version, made of 300-chm twin-line, is
shown in Fig. 2, The antenna is one-
half wave length from one end to the
other and the conductors are shorted
at each end. At the exact center one
conductor is cut and the insulation re-
moved to expose the wires. Another
300-ohm twin-line connects the antenna
to the receiver. A thin strip or rod of
nonconducting material will be needed
to support the antenna in a straight
horizontal line.

The correct length for the antenna
may be found with the aid of Fig. 3 for
any frequency from 50-225 me. TV
channels are shown along the curve.
Feeders may be any necessary length,
but keep them as short as possible. The
folded dipole tunes broadly, and there-
fore is effective over several channels.
If a number of stations are in the area,
cut the antenna for a channel in the
center of the band or for one of the
weaker stations.

As the antenna is moved away from
a wall (or ceiling), the signal first

‘increases tremendously and then fades.

At still greater distances the picture
improves again. These standing waves
are due to reflection from the walls.
Height also affects the picture intens-
ity, and the best location may be dif-
ferent for various stations (See p. 54).

The best setup is one which permits
the dipole to be moved about the room,
raised or lowered, and rotated for best
direction. A floor lamp makes a good

curtain rods about 20 inches long, with
one rod sliding within the other. The
length is just right for the high band.
Two of these curtain rods are needed.

On one unit, saw the inner rod in
half, leaving the outer one as is. This
will be the upper conductor of the an-
tenna. On the other unit saw both inner
and outer rods through the center and
remove about % inch from each piece.
These are for the lower conductor,
which has a gap in the middle (Fig. 4).

The antenna is held in place by poly-
styrene supports. Make up two pieces
like the one shown in Fig. 5 and drill
14-inch holes. Then saw the strip down
through the center of the holes. Screw
the two halves together around the
curtain rods to keep them in place.
Short the ends with long screws so each
side can be pushed in or pulled out like
a 'trombone. When completely tele-
scoped, the folded dipole is 23 inches
long; when the ends are pulled out, the
total length is about 38 inches. A con-
venient base may be added by screwing
it to the polystyrene supports. Twin-
line feeders are connected to the lower
pair of screws which contact the lower
conductors.

UPPER DIPOLE ]
CONDUCTOR {

MACHINE SCREW
OR BOLT

—
LOWER CONDUCTOR
| IVasl
SAW IN HALF
Fig. 5—Supports for home-made folded dipole.
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The Pye—a typical English television camera.

N the European side of the At-
lantic, 1948 was a year of ex-
traordinary activity in televi-
sion; and things will continue

to move rapidly in the coming year.
Besides Britain and France, which have
regular TV services dating from pre-
war days, experimental transmissions
will certainly get under way in 1949
in Holland, Western Germany, Spain,
and Russia. Transmissions are also to
be expected in Denmark and Sweden
and possibly in Norway, Belgium,
Switzerland, and Italy. There’s no ques-
tion that all of the countries mentioned
want television. Demonstrations were
staged in most of them (Russia except-
ed) during the past year by the French
mobile column of TV trucks or by Brit-
ish manufacturing firms exhibiting at
radio shows. The response was in every
case something more than enthusiastic;
people flocked to the shows. A joke in
one of the Danish comic magazines at
the time of the Copenhagen exhibition
took off on their popularity. The Danish
word for TV is fiernsyn which means
literally “seeing from afar.” The car-
toon shows a television screen surround-
ed by a seething crowd, dozens deep. On
the fringe of this hurly-burly, yards
and yards from the screen, stand a Dan-
ish Mr. and Mrs. Babbit. “Now I un-
derstand,” says he to her, “what this
‘seeing from afar’ means.”

Transcontinental TV

At first blush the stage might appear
to have been so set that TV in Europe
was bound to be a success from the
word go. A while ago the Internation-
al Telephone Consultative Committee
(C.C.ILF.) worked out a plan for the
interconnection of all European capitals
by a network of co-axial cables. Work
on this scheme is going ahead fast and
should be completed in under three
years. And not only capitals, but the
majority of the most important West-
European cities are included in the
Jayout. All these cables ean handle fre-
quencies up to 2.564 mc and some up to

TELEVISION

EUROPE

By RALPH W. HALLOWS

4 me. Events of real entertainment val-
ue taking place in any of the European
countries thus linked can be piped to
viewers in all the others—theoretically,
that is.

There’s one big, bad snag. There is
no accepted TV standard for all of Eu-
rope; every country has its own num-
ber of lines—and all the numbers are
different. Here they are:

Britain 405
France 455
Holland 567
Spain 525
Bizonia
(Germany) 625
Russia 441

Some use positive modulation (peak
white = 100% carrier) ; some use nega-
tive (peak white = zero carrier). The
only common factor is interlaced scan-
ning with 50 frames and 25 images a
second, and that was forced on them
by the fact that the supply-main fre-
quency in Europe is 50 cycles. Hence,
though the co-axial hookup is there or
soon will be, it can't be used for trans-
continental TV, for it’s of no use to put
in at one end of a cable stuff that can’t
be received at the other.

High-definition TV

Next to the British (I'd just hate to
seem immodest, but there it is) I haven’t
a doubt that the French have been the
most go-ahead nation in TV in the last
twelve months. At the Television Con-
gress organized recently by the French
Société des Electriciens in Paris there
were successful demonstrations of color
TV, of stereo-TV, of big-screen recep-
tion with images about 24 feet square,
and of very-high-definition TV by
means of different systems using 729,
819, and 1,029 lines. All of these sys-
tems, ingenious and successful as they
are, still have one drawback likely to
keep them in the laboratory rather than
the home entertainment class: they re-
quire an enormously wide range of mod-
ulation frequencies. The absoclute mini-
mum to make the definition in a hori-
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zontal sense anything like as good as
that in a vertical sense is half the num-
ber of images per second multiplied by
the aspect ratio and the square of the
number of lines.

Aspect ratio is the relation of the
horizontal side of the image to the ver-
tical, usually 5 to 4 or 4 to 3. For or-
dinary double - sideband transmission
this means that the bandwidth to be
dealt with by transmitter and recetver
is twice as great. If single sideband is
used, the bandwidth is that given by the
formula above, plus approximately 1
megacycle,

Now, you can make televisers capa-
ble of handling bandwidths up to 5 or
perhaps 6 mc at reasonable prices; but
when the bandwidth goes up to 10, 15,
or possibly 20 me, receiver cost in-
creases by leaps and bounds. And that
means that the market goes down with
sickening thuds.

Let’s be quite honest about it. How
many of our transmitters and receivers
today really do justice to 525-line or
even 405-line TV? Besides the band-
width genuinely transmitted and re-

How the Emitron camera looks inside its case.
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ceived, strict linearity and proper inter-
lacing are things which very much mat-
ter. If we can't guarantee these on a
comparatively small number of lines,
what improvement is to be expected
when the scanning lines are increased
by 50, 75, or 100%?

Research and development in Britain
during the year have been active in 5
main fields:

1. The improvement of transmit-
ting, link-up, and outside-broadecast
gear for use in this country with the
existing number of lines;

2. The working out of higher def-
inition systems for future use;

3. The production of big-screen ap-
paratus for motion-picture theaters:

4. The production of prototype
transmitting gear suitable for open-
ing up overseas markets both in the
Empire and in foreign countries:

5. The improvement of domestic
televisers.

Let’s glance at what has been done,
taking things in that order. First, then,
the various equipments needed for bet-
ter transmission in Britain. A most im-
portant advance made by BBC engi-
neers is the development of repeater-
equalizers which now make it possible
to transmit modulation frequencies up
to 2 mc on ordinary telephone lines over
distances of 8-10 miles.

In other directions, too, outside broad-
casting has been brought to a very fine
art by the use of the cathode-potential-
stabilized Emitron camera and the em-
ployment of specialized and elaborate
gear in the O.B. (outside-broadcast)
trains of trucks.

The success of O.B.s is due to no
small extent to the use of the latest
type of cathode - potential - stabilized
Emitron camera. There’s an interesting
story about the development of this
camera in Britain and the U. 8. I ad-
mit frankly that, when I read the first
accounts of what E.M.I. engineers had
done, I had some misgivings. Weren’t
they trying to take the credit for an
American invention? Then I had the
patent files turned up, and here is what
I found. In 1934 (yes, as far back as
that) two E.M.I. engineers filed a Brit-
ish patent application covering the use
of a ]ow-ve]oclty beam of electrons to
scan a mosaic in a cathode-ray tube.
Actually, Farnsworthly had filed an al-
most identical application in the U. 8.
a year before in 1933; but the E.M.IL.
engineers knew nothing of Farns-
worth’s work, and he nothing of theirs.
Not until 1937 did Farnsworth apply
for a British patent. By that time the
E.M.I. patent was established here. The
result is that E.M.I. holds a valid patent
in England on cathode-potential stab-
ilization but not in the U.S. while
Farnsworth’s patent is valid in the
US. but not here. There seems to be
considerable justification for E.M.L’s
claim that theirs is the world’s most
sensitive TV camera. It is certainly
a revelation to receive clear, sharp Q.B.
pictures when commentators are apolo-
gizing for not being able to give more
detailed accounts owing to the poorness
of the light; most sucessful telecasts of
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plays have been made from theaters
during actual performance and with not
a single watt over and above the ordi-
nary stage lighting.

TV link-ups are vitally important
these days if the “tele” (Greek for
“far”) part of television is to mean all
it should. In Britain we’re very much
interested in relaying over long dis-
tances, and two outstanding radio link
systems have been developed. The first
is the Marconi, which uses FM for both
vision and sound and operates with a
carrier frequency on the order of 500
me. The relay station, which may be
unattended and entirely automatic,
picks up normal TV transmissions at
ranges up to 30 miles or so.

For connecting London with Birming-
ham, a distance of about 110 miles, an-
other very successful type of radio link
has been produced. This uses AM with
a carrier frequency of some 300 mc;
with 100-foot antenna masts suitably
sited, each relay has a range of about
20 miles. The stations are again of the
unattended type, and each contains
complete standby appdratus, which
comes into action automatically in case
of a breakdown.

The TV camera has become even
more elaborate than that of the film
studio and can now do almost every-
thing that can be done by the cinema
camera. Typical British TV cameras
of today have three- or four-lens tur-
rets, with lenses of 2-20-inch focal
length electronic view finders and de-
vices by means of which any lens, on
being brought into action by rotation
of the turret, engages with the iris-
control drive, indicates its iris opening
on one dial and its focal length on an-
other, and adjusts the focus control to
match its travel to its particular re-
quirements.

An agreement has now been con-
cluded between the BBC and the mo-

This impressive photograph is slmply an Emitron ielevmon camera with its cover removed.
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tion-picture-theater interests. The BBC
will televise a certain number of films
each week, and in return the theaters
will give big-screen shows of a number
of TV programs. The Cine Television
Company has developed large-screen
projection apparatus, which will proba-
bly be in use in several London theaters
by the time this article appears.

With a view to breaking into new
markets abroad several companies have
developed very flexible TV transmitting
systems, easily adapted to suit local
preferences. E.M.L., for example, has
brought out a system suitable for 405,
525, or 605 lines. It can be used with
either positive or negative modulation
and the frame frequency may be 50 or
60 per second according to the frequency
of the main supplies.

In domestic televisers I feel that, of
the many notable advances made dur-
ing the year, the three most important
are these. First, the Westinghouse volt-
age-multiplier method of obtaining ex-
tra-high voltage for the cathode-ray
tube anode straight from the secondary
of the ordinary main transformer by
means of a “ladder” of metal rectifiers
and capacitors. This system is now be-
ing developed to supply voltages of
2,000 to 15,000 or more for oscilloscopes
and televisers of all kinds.

Second, there's the Pye “transform-
less” receiver, using tubes (including
the viewing tube) of the a.c.-d.c. type
and working quite well from d.c. mains.

Third come the Cossor and Sobell re-
ceiving systems using single-sideband
technique. The ever wider ranges of
modulation frequencies necessitated by
the demand for higher definition are
almost certain to lead in time to the
use of single-sideband methods in all
transmitters and receivers. Today, the
single-sideband receiver seems to be one
of the best ways of securing genuine
response up to 3 me at reasonable cost.

Television is Booming—~Cash in on ¢!
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Antennas For Television

Part III—Space loops are important factors

in choosing the best location for an antenna

NE of the most puzzling and
aggravating conditions a tele-
vision installation man en-
counters is the apparent un-
predictability of antenna installations.
Almost every serviceman has installed
the same type of television receiver,
lead-in, and antenna in adjacent homes,
only to find one set gives much better
performance than the other.

This odd behavior which is not as
mysterious as it appears, depends upon
three factors which, if not correctly
applied, may mean the difference be-
tween an excellent picture or almost
none at all,

The three factors which have so
much influence on the received signal
are: tuning the transmission line (dis-
cussed in previous articles); adjusting
the receiver for maximum gain (par-
ticularly in the tracking of the r.f.
stages); and utilizing the remarkable
properties of space loops.l Space loops,
present on television frequencies at any
height and along any terrain, make so
much difference in reception that they
will be explained in detail in this
article.

The authors first observed space
loops during routine comparison tests
between two types of antennas. The
lead-in was changed from one antenna
to another, and the gain increase on a
television receiver was recorded. Some-
times antenna No. 1 gave 20-db gain
over No. 2, and at other times antenna
No. 2 seemed to assume gain advan-
tages over No. 1.

The contradictory behavior was puz-
zling, since the same receiver, trans-
mission line, and antennas were used

sTelevision Instructors—Technical Institute,
Temple University,

WAVES PROPAGATED SKYWARD & LOST THROUGH 10NOSPHERE

in each test. Proper orientation, of
course, was maintained throughout. A
thorough investigation revealed that
the only possible change in conditions
was that occasionally the test antenna
was placed in a slightly different place
after re-attaching the twin-lead. A
further study of this variable was un-
dertaken at various heights up to 100
feet and in locations separated some 50
miles. Under all conditions space loops
were encountered. Repetitions of tests
on successive days gave the same re-
sults and indicated a permanent con-
dition.

Why space loops exist

Space loops are points in space at
which there are signal peaks (loops);
space nodes are points of signal lows
(nodes). Both result from the propaga-
tion characteristics of television-fre-
quency waves.

At television frequencies signals
travel in substantially straight lines
and do not follow the earth’s curvature
to any great extent. Waves traveling
upward are not refracted back by the
ionosphere as is the case with lower
frequencies. Theory regarding ground
waves at these frequencies has always
maintained that they are attenuated
rapidly, becoming practically useless at
any distance from the transmitting an-
tenna.

Television transmitting antennas are
located as high above ground as possi-
ble. Primary radiation is direct and
straight away horizontally from the
antenna, but some waves travel upward
and some down. Those waves which
travel up usually continue through the
ionosphere and are lost. The waves
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which strike the earth do so at an angle.
and are reflected upward at an angle
approximately similar to that at which
they hit the earth.

Waves which make a small angle
with the horizontal at the antenna trav-
el for a considerable distance before
they strike earth. They are reflected
from earth at the same small angle and
meet the direct waves. The reflected
waves either add to the direct waves or
subtract from them, depending on the
phase angle of each wave at the meet-
ing point (see drawing).

Thus, at intervals along the terrain
over which the signals travel, there are
points of maximum and points of mini-
mum signal strength. Maximum points
are places where both waves are either
positive or negative and therefore add
to each other. A television antenna
placed in such a space loop gives the
receiver a much greater signal than the
same antenna placed in a space node.
Between the lcops and nodes, where
there is only partial addition or sub-

“traction, the signal is lower than at a

loop, and higher than at a node.

Locations of loops

The positions of the space loops can-
not be determined except by trial. The
antenna must be moved around until
the brightest picture is obtained at the
receiver, for the position of the loops
depends on the distance from the trans-
mitting antenna and the angle of re-
flection at any particular spot.,

The loops for the lower channels are
spaced farther apart than those on the
higher channels because of the greater
wave length.

The fact that the direct waves along
the horizontal plane change polarity
every half-wavelength would lead one
to believe the loops would be a wave-
length apart. This is not exactly so be-
cause each ground-reflected wave ar-
rives at the direct wave at a different
point, depending on the radiation (and
reflection) angle. The spacing of the
loops, however, does correspond rough-
ly to a wavelength for any particular
television channel.

The loops in free space are always at
the same place, because they are the
result of transmitting-antenna charac-
teristics and height above ground. The
same antenna will always put a leop
in a certain spot unless it is moved or
its height is changed.

Several conditions, though, will alter
the space-loop characteristic. If the an-
tenna is placed near a building or other
object from which there is reflection,
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the waves reflected from the building
will also mix with the direct and
ground-reflected waves and nullify to
some extent the action of the ground
waves. Near such a reflecting surface
the space loops are much more closely
spaced and their effects are smaller.

On rare occasions the characteristics
of the ionosphere alter, and some of the
sky waves are partially reflected earth-
ward. When this occurs, there is a de-
crease in loop energy and an increase
in nodal energy, giving results similar
to those obtained by reflection from a
building or distant hill.

In locations which are free from the
reflections that disturb space loops, the
difference on the viewing screen is very
decided. When the antenna is placed in
a node and contrast adjusted so that
the picture js barely visible, it will in-
crease to the point of tearing when the
antenna is placed in a loop. The photos
show difference between loop and node
reception, Space loops exist for an in-
definite height above ground and were
found by the authors as high as a hun-
dred feet above earth.

Double loops

Since the loops for any channel may
be found in various places, there are
points where loops can be observed for
two or more channels. Such combina-
tions occur because the angles of the
ground-reflected waves of both stations
and the direct waves of both happen to
be in phase and add. Thus, if channels
6 and 10 were weak, a place might be
found that would favor both. The loca-
tion of coincident loops for two chan-
nels is somewhat harder than that for
one, while for three jt would be ex-
tremely difficult. To find a junction of
three channels in phase at a certain
point means that three reflected and
direct waves at three different wave-
lengths must all be in phase. Such
spots might exist, but a large area
would be needed in which to conduct
the trial-and-error tests.

However, when jt is necessary to fa-
vor one or two weaker stations, the
time spent in finding a space loop is
well worth while. On the higher chan-
nels there is usually a space loop within
a radius of about 30 inches from any
point.

A tin roof below an antenna affects
the positions of space loops by reflect-
ing the waves which strike it. Most
metal roofs give the same effect as
bringing ground up to the level of the
roof. Since rain spouts come within a
few inches of ground, the capacitance
between rain spout and ground has suf-
ficiently low reactance at the high tele-
vision frequencies to make the tin roef
a virtual ground.

Space-loop locations are unpredict-
able indoors because of reflections from
walls and other objects, but they are
nevertheless present and can be utilized
in high-signal areas where jndoor an-
tennas are preferred. The indoor anten-
na must be moved about the room ap-
proximately § feet above the floor. The
procedure should be repeated at ceiling
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level to find the loop which gives best
performance.

Placing the antenna

To find the best position for an an-
tenna:

1. Use a simple test antenna such as
a single dipole or folded dipole attached
to a short, lightweight mast. This an-
tenna can be carried about the roof or
other antenna site as signal reports are
relayed from the receiver.

2. Locate the position at which it
would be most convenient to mount the
antenna.

3. Orient the antenna toward the sta-
tion or stations to be favored. (Re-
member that with correct orientation,
transmission-line leads can be switched
at the antenna with no appreciable
change in signal strength.)

4. With the antenna properly ori-
ented, move it toward and away from
the station. Locate a point at which
the signal is maximum. This should be
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within a wavelength of your starting
point. If the antenna cannot be moved
toward and away from the station,
move it in any direction possible until
a loop is found.

5. If more than one station is to be
favored, mark off a number of loop
points for each station and choose a
mounting position at a point where
there are loops for two or more sta-
tions, if possible. Always favor the
weakest station.

6. Install the antenna at the optimum
position. Remember that a weak station
can be aided further by adding a tuning
stub at the receiver,

While results with any standard an-
tenna can be improved by taking ad-
vantage of these propagation charac-
teristics, the next article will discuss
special antennas which utilize space
loops more fully.

This article is from a forthcoming book: “Refer-
ence Guide for Television Antennas.”

*A phrase coined by the authors.

The antenna feeding this set was first installed in the handiest spot. Note light picture.

MEMBER ACENCY-

Moving the antenna about to find a space loop resulted in @ marked increate in the controst.
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For Improved Reception

Aeccessories aid TV sales and service

F all the television accessories
on the market, antenna boost-
ers or preamplifiers are per-
haps the most interesting
from the standpomt of merchandising
and servicing. There is little need for
pointing out the advantages of a good
booster in obtaining a satisfactory pic-
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Fig. |—The Bud TAB-99 &-channel booster.

ture in some fringe areas. Few service-
men would hesitate to recommend an
antenna booster as a cure for weak sig-
nals, but equally few would think of a
booster in ‘terms of interference elim-
inatien.

The front end of a TV receiver is, of
necessity, a wide-band circuit having
little inherent selectivity. For this rea-
son, the set can hardly diseriminate be-
tween SIgnals from the TV, transmitter
and those arising from sources outside
the prescribed TV channels. Most boost-
ers have a minimum of two cascade
tuned circuits, and can contribute con-
siderably to the over-all, front-end selec-
tivity of the average television receiver.
When a booster is connected between
the TV receiver and its antenna, the
added selectivity can, in many instances,
attenuate—or eliminate altogether—in-
terference from adjacent channels, am-
ateur and commercial fundamentals and

harmonics' in ‘the receiver’s i.f. range, " - " ' o
an 2-—The Bud TAB-81 antenna boosier covers high- and low-band channels with fwo amplifiers.

FM stations, and the oscillators of near-
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By ROBERT F. SCOTT

by FM, TV, and short-wave receivers.

The boosters on the market use a
number of different circuits. The most
common types may have either ground-
ed-grid amplifiers working into cath-
ode-followers, neutralized push-pull am-
plifiers, or one or more stages using
high-gain pentodes with tuned plate and
grid circuits. The tuning methods are
about evenly divided between channel
switching and continuous tuning with a
variable capacitor. Circuits of boosters
using pentode amplifiers are shown. One
booster has a channel-selector switch,
and the others are tuned with a varia-
ble capacitor.

Fig. 1 shows the diagram of the TAB-
99 antenna booster, made by Bud Radio,
Inc., for channels 2 through 6. It uses
a 6AKS5 miniature pentode amplifier
with a tuned grid circuit and a broad-
band plate circuit. Power is supplied
from a built-in a.c. supply that is iso-

lated from the input and output anten-
na terminals.

Fig. 2 shows the Bud TAB-81 two-

stage booster, which has separate am-
plifiers for the high- and low-band chan-
nels. Separate tuning capacitors are
used for each band. A switch transfers
the antenna.to either amplifier or di-
rectly to the receiver when the booster
is not used. '

The Jerrold..TV-FM Booster, made
by Jerrold Electronics Corp., uses
switch tuning with a vernier control for
fine tuning adjustments. Its circuit is
shown in Fig. 8. The tuning switch has
one position for each channel on the
low band, one for FM, one for channel
7, and three positions for channels 8-9,
10- 11, and 12-13 respectively. The trim-
mer in the plate circuit permits peaking
the booster on weak stations. This trim-
mer should be adjusted on the highest
channel with a weak signal.

GAKRS (21 ¢
E; b 2K
?‘ 4

ANT ! ﬁ 7 ACVA

1 - |

?—‘ = 0001 . e
: = — :
1 M‘ .1

\\' o kol *

1TVAC

_w7__ |

g

lscL RECT

.Lsm

Low Al

ERIE N

e,
L

RADIO-ELECTRONICS for

[ TR



Television |

The input and output leads are ca-
pacitively coupled to the 6AK5 ampli-
fier. The manufacturer states that best
results are obtained when the leads
from the booster output terminals are
connected to the antenna coil of the
tuner in the TV receiver through a 4-
foot length of 300-ohm or co-axial line.
This 4-foot length includes the length
of lead between the antenna terminals,
on the TV receiver, and the tuner an-
tenna coil, usually mounted on the front
of the receiver. If a longer lead must

be used, it should be 6 or 8 feet over-

all—never 5 or 7 feet.

A d.p.d.t. switch on the backplate or
cover permits the booster to be switched
between separate TV and FM receivers.
Terminals 5 and 6 on the switch, shown
enclosed by broken lines on Fig. 3, con-
nect to terminals 3 and 4, respectively,
on the antenna terminal strip. A 6-inch
piece of 300-ohm line is used for this
purpose. The TV receiver connects to
terminals 7 and 8, and the FM set to 9
. and 10.

Special backplates are provided to
permit connecting any one of four FM
or TV antennas to the input of the
booster and any one of four FM or TV
receivers to the output. These back-
plates, available for 300-ohm lines or
72-ohm co-ax, make the booster espe-
cially useful in locations where multiple
.antenna arrays are used or where the
incoming signal must be boosted and
fed to different receivers.

Other items of particular interest to
the TV serviceman are the T-72 match-
ing transformer (see photo), and the
Model FSM-1 field-strength meter.

A small transformer replaces matching stubs.

The T-72, made by Workshop Asso-
ciates, is a broad-band unit designed to
work efficiently at frequencies between
50 and 226 mc. It is especially designed
to match 72-ohm co-axial cable to re-
ceivers with 800-ohm antenna input
circuits. The transformer is in an alu-
minum can 1% inches in diameter and
1134¢ inches long, with a miniature co-
ax connector at one end and a 6-inch
length of 300-ohm line coming out of its
side.

The coils are wound on a special poly-
iron form with a foil sleeve hetween the
windings. There are 6 turns on the 72-
ohm winding and.12 turns on the 300-
ohm winding. This turns ratio develops
a 2 to 1 voltage ratio while providing
the required impedance ratio. The volt-
age- standing-wave ratio is 1.8 at 50
me, 1.1 at 100 me, and 1.3 at 225 me.

The Transvision Model FSM-1 field-
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Fig. 3—The Jerrold booster has a single amplifier that covers all TV and FM channels.

strength meter is a compact high-gain
superhet receiver covering the televi-
sion frequencies. It has a 13-channel
tuner, two i.f. amplifiers, a crystal de-
tector, audio amplifier, and a calibrated
meter that measures field strength from
60 to 50,000 microvolts at the 300-ohm
antenna terminals.

A unit of this type is highly useful to
TV servicemen, installation crews, and
sales organizations. The latter group
can make measurements in an area to

. determine the possibjlities of good TV

reception before concluding the sale of
a TV receiver. Installation crews can
install an antenna and orient it prop-
erly before the receiver is delivered. In
areas where it is necessary to experi-

Front of Jerrold all-channel TV-FM booster.

ment with different antennas to deter-
mine the most efficient type for an in-
stallation, the antennas can be com-
pared by measuring the amount of sig-
nal at the ends of the lead-ins. Service-
men will no doubt find the field-strength
meter useful in identifying and track-
ing down TVI (television interference).
By plugging a pair of phones into the
meter, the interference can be heard;
its strength and frequency can be de-
termined with the meter. The oscillator

05

of a TV receiver can re-radiate a signal
that interferes with other receivers. The
amount of re-radiation can be deter-
mined with the meter, and steps can be
taken to attenuate the signal.

In large apartment houses where
there are a number of TV sets in op-
eration, there is always the ‘possibility
that one or more of the sets radiate
spurious signals from their high-fre-
quency oscillators. These spurious ra-
diations frequently play havoc with the
pictures on sets tuned to other chan-
nels. Under normal conditions, there is

little that anyone can do in locating the *

offending receivers without the full co-
operation of set owners in the building.

By connecting an a.c. extension cord
and probe antenna to the field-strength
meter, the serviceman can tune in the
offending signal and track it to its
source. The meter indication increases
as its antenna is brought close to the
antenna of the offending set. When the
set is located, its owner may be per-
suaded to add a booster or stubs to stop
the radiations.

.

o=
This field-strangth meter aids TV servicemen.
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French High-Definition TV

The French Government and European

T present there is only one tele-
vision transmitter in France.
Its antenna, installed atop the

Eiffel Tower, dominates a wide
area of the Parisian region. The high-
frequency television transmitter equip-
ment is installed in a subterranean
chamber situated at the base of one of
the four pillars of the tower.

The video frequencies come from the
Alfred Lelluch Center {(so named after
a brilliant radio engineer who distin-
guished himself in the Resistance and
was killed by the Germans) which is
situated on the other side of the Seine.
(If France no longer has its Radio
House, it at least has a magnificent
building dedicated to television. It com-
prises numerous studios, some of which
can accommodate as many as 250 spec-
tators. It even has a bathing pool, one
of the walls of which is a great sheet
of glass behind which the television
cameras can register the maneuvers of
the divers under the water.)

The present television standard is 455
lines with 256 complete images (50 in-
terlaced fields) per second. It must be
remembered that a.c. is standardized at
50 cycles per second in France; thus we
have 25 images instead of 30. Transmis-
sions are at 46 mc (6.5 meters), and
the sound channel is at 42 me.

How many telespectators are there?
There is no official figure, and estimates
run freely from 10 to 20 thousand.
Wladimir Porché, the director of tele-
vision broadcasting, is less optimistie.

®Editor, Toute ls Radio, Paris, France

In the course of a recent press confer-
ence, he answered a reporter’s question
with an estimate of approximately
three to five thousand. The greater part
of these have self-constructed receivers.
A dozen or so manufacturers are put-
ting televisers on the market. Prices
range between 60,000 and 300,000 francs
($120 to $600 at the present exchange).

The transmissions cover 12 hours per
week (not per day) and are composed
for the most part of movie films. Direct
pickups are not very abundant, chiefly
because the budget for television is ex-
tremely small. Up to the present, tele-
vision, like radio broadcasting, has been
supported by the state; and while radio
broadcasting has benefited from a rela-
tively comfortable budget because of the
tax paid by the listeners, television has
been treated like a poor relation. It has
been suggested that its destiny be con-
fided to a “pool” in which state and in-
dustry would be represented practically
on an equal basis. It is also possible that
television might benefit from the re-
sources of advertising, which would
both encourage and permit more rapid
advance.

The new standard

Incidentally, a great revolution is on
the point of being accomplished. A pub-
lication, which in general discusses only
very boring subjects, has interested it-
self in television. In its November 19,
1948 issue, the Official Journal of the
French Republic published a notice es-
tablishing a new standard for television.

Television is Beoming—<Cash in en it!
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manufacturers of receivers
prepare for 819-line tele-

vision ftransmissions

By E. AISBERG*

The Eiffel Tower bristles with TV antennas.
Lodder enables workmen ta reach the elements.

Experimental work will take place at
819 lines at frequencies between 174
and 216 me (1.72 and 1.42 meters).
This new standard was not chosen
without difficulty. Several companies
competed for acceptance of their pet
systems. Philips, for example, favored
scanning at 625 lines. Thompson-Hous-
ton demonstrated the advantages of 729
lines. Radio-Industrie, which is directed
by the young inventor Henri de France,
preferred 829 lines. Finally, the eminent
pioneer of television, René Barthélémy,
Member of the Academy, who directs

Lodder is insulated to avoid r.f. obsorption.
RADIO-.-ELECTRONICS for
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the television department of the Com-
pagnie des Compteurs, has developed
and has for some time been advocating
a television system of 1,029 lines.

This is just to show what an embar-
rassing number of choices was placed
before the commission charged with the
task of studying the new standard. It
was decided that the system of 819 lines
offers the same definition as standard
moving-picture film, and that the re-
sulting band width would not be pro-
hibitive.

Debut in 1950

The present system of television will
not cease to function immediately. To
protect the present owners of televisers
designed for 450 lines and to avoid
stifling the present television industry,
the state has guaranteed to maintain
transmissions on the present standard
until January, 1958. Transmission on
the new standard will commence early
in 1950. The beginning of 819-line trans-
missions at Paris will also mark their
debut at Lille and Lyons, two cities
which will be connected to Paris with
a co-axial cable functioning at 1,000 mc
(30-centimeter waves).

In installing a transmitter at Lille,
the French broadcasting administration
seeks, not only to serve the densely pop-
lated North of France, but also to ex-
tend its influence over western Belgium.
That country does not yet have a tele-
vision transmitter. An excellent oppor-
tunity is therefore available for France
to spread its new standard in the coun-
tries of Benelux.

Technical and economic effects

French technicians are now studying
the consequences that will follow adop-
tion of the new standard. For one thing,
little indeed is known about the laws of
propagation for waves in the order of
1.5 meters. The present medium-defini-
tion transmissions at 6.5 meters cover
a radius of 80 kilometers perfectly, and
are often easy to receive at much great-
er distances, attaining 250 kilometers at
times. But the much shorter waves to
be used for the high-definition transmis-
stons will certainly not have as great a
range and will act more like light
waves; that is, they will have numerous
“shadows” at points at which hills or
other obstructions are in their direct
path.

On the other hand, it is known that
the bandwidth of a television transmis-
sion is proportional to the number of
lines per frame (maintaining a con-
stant relation between the width and
height of the image, and considering
that the definition must be the same
both vertically and horizontally). The
formula generally employed is:

AF = 13CN210-6.

In this formula C is equal to 1 for
black-and-white television and to about
2 or 3 for television in colors. AF, the
bandwidth, is expressed in megacycles.
This formula is applicable to transmis-
sions of 25 images per second. For 30
images per second, replace the coef-
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France's only television transmitter is in base of Eiffel Tower. This is the control room.

ficient 13 by 15.6. N is number of lines.
Applying the above formula, we find
that for 455 lines the width of the mod-
ulation band is 2.7 mec. For 819 lines,
this same band stretches over 9 me.
The fact that the band of frequencies
extends over 9 mec makes it necessary
to use very highly damped (broad-
band) circuits in the receiver, to pass
the extremely wide signal. Because of
this high damping (or “swamping’’)
the gain of these circuits is very low. It
is made even lower by the poor efficiency
of electronic tubes at very high fre-
quencies. Therefore, receivers for high-
definitlon television must have a con-
siderably greater number of stages of

amplification than do medium-definition
receivers. This is only one of the factors
that will increase the sale price of these
receivers.

The economic fdctor tends to make
television specialists pessimistic. The
present price of televisers is prohibitive
for the great mass of French people.
As a matter of fact, the cheapest re-
ceiver represents three or four months’
wages for a skilled laborer or a stenog-
rapher! The receiver for high-definition
television broadcasts will cost from 25
to 30% more, according to the experts.
Television has plenty of obstacles to
overcome to become truly popular in
France!

Photo of 819.line picture-tube imege shows clarity compaerable to a typical motion pictura.

Television is Beeoming—Cash in on ic!
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NEW TV ANTENNAS

in TV antennas has been to pro-

vide more rugged mechanieal struc-

tures that can withstand the rigors
of rain, snow and wind; and also to de-
sign the antennas to match 300-ohm
transmission lines.

The antenna engineers have also paid
attention to the rapidly increasing prob-
lem of interference from different sta-
tions (and reflected waves) and have
provided antennas with directors and
reflectors to give a more selective re-

THE general trend of recent design

Fig. 11 (below}—Vee-
D-X mount is inserted
in top of chimney or
vent pipe to hold an-
tenna.

Fig. 12 [above)
—South River an-
tenna chimney
mount has metal
straps.

ception pattern. This feature helps to
eliminate ghost images.

The city dweller often has dlﬁiculty
in getting permission to erect an an-
tenna on the roof, and frequently must
do the best he can with an jndoor an-
tenna, or one mounted outside a win-
dow. Several manufacturers are now
offering window-mount antennas pro-
vided with simple supports to hold the
antenna in place. One model, made by
Hy-Lite Antennae, Inc., is in Fig. 1.

A novel form of indoor antenna made
by Veri-Best Television Products, Inc.,
is in the form of a picture frame. The
antenna can be slid out at one side of
the frame to shift it to a more effective
position when necessary. See Fig. 3.
Another indoor antenna (Fig. 2) is ar-
ranged on a tripod. It is fitted with a
reflector element, and spring clips per-
mit shifting the transmission line con-
nections for best results. This antenna,
a product of Colen Gruhn Co., Inc., may
be connected across the terminals of
the line leading from an outside an-
tenna, and thus provides additional op-
portunities to eliminate ghosts by shift-
ing the position of the arms and reflec-
tor of the antenna inside the house.

Many indoor antennas of the beneath-
the-carpet variety are offered, but an
outside antenna, even if window-mount-
ed, usually gives better results. The
television public is .often confused by
misleading advertisements which state
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By HARRY W. SECOR

that a certain receiver “needs no out-
side antenna.” Broadly speaking, one
receiver is as sensitive as another, and
if one set will pick up a good image in
a given location, any other average set
will do as well. The question of whether
an outside antenna is necessary depen:s
principally upon the reception condi-

tions and the signal field strength avail-"

able at a certain location, and not upon
the relative merits of this or that re-
ceiver. Some sets may be slightly more
sensitive than others, but a location that
demands an outside antenna for one re-
ceiver will almost invariably require an
outside antenna for any other receiver.

For the TV set owner residing in the
local or strong-signal zone of the sta-
tion, a simple dipole or folded dipole,
plus, perhaps, a reflector, may yield a
satisfactory signal. Where interference
from another station or strong reflected
waves i8 encountered, a more directional
antenna may be necessary. One of these
directional arrays, the Roger Yagi-
Beam, is illustrated in Fig. 4. Such an
array may have several directors and
one or more reflectors. The multiple di-
rectors sharpen up the lobe or field of
signal pickup, reducing interference
and picking up a stronger signal from
the desired station.

A number of omnidirectional anten-
nas are offered. Where the receiver is
located in a strong-signal zone free
from ghost reflections these may be the
answer to the problem of receiving sev-
eral stations.

To receive the high- and low-fre-
quency television bands with greater
efficiency, some manufacturers supply
a long and a short antenna, mounted
close together, and suitably connected
by a phasing unit (usually a loop of
300-ohm transmission line) so that the
entire unit can be joined to a single
transmission line. In some of the all-
frequency designs the two antennas are
independently adjustable, and each can
be pointed in the most desirable direc-
tion. Fig. 5 shows a typical one of these,
the Hy-Lite antenna.

A new conical type of antenna in-
tended for FM and TV reception is
especially designed to give the strongest
possible signal. The Workshop Asso-
ciates antenna shown in Fig. 7 is an
indoor antenna, made of aluminum foil
and heavy corrugated cardboard. An-
other semi-conical type of antenna,
made by Telvex, Inc., is shown in Fig. 6.

There are in general two ways to
increase signal pick-up. One is to locate
the antenna as high as pessible; the
other is to provide a number of antenna
elements or bays, one above the other,

and connect these by phasing units.

As the average set owner is usually
limited in the height at which he can
mount the antenna, the solution for
weak or fringe-area locations lies in the
use of stacked arrays. One of these, the
JFD Sky-King, is shown in Fig. 8. An-
other, made by Amphenol, is in Fig. 9.
- A special type of stacked array is the
Tricraft Model 400, shown in Fig. 10.
Each of its elements consists of a long,
thin dipole which is a half-wave long at
70 me, connected through inductive
rings to a shorter and thicker dipole a
half wave long at 128 me, forming a
combination which is reasonably effec-
tive over the high and low television
bands. Many of the other antennas de-
scribed here are also available as stack-
ed arrays.

Aids to the installer of TV antennas
have been perfected by several manu-
facturers. One of these is the Vee-D-X
chimney or vent-pipe antenna mount
illustrated in Fig. 11. An effective
chimney clamp made by South River
Metal Products Corp. is shown in Fig.
12. A spring-clamp device to take up

Fig. 13—Tricraft Adjust-O-Line prevents sag.

the slack in transmission lines is illus-
trated in Fig. 13. It is manufactured
by Tricraft and is called the Adjust-
O-Line.

A number of lightning arrestors have
also been produced. These are especially
important for television receivers, most
of which have balanced inputs and no
external grounds. Cne of these, the Vee-
D-X, is shown in Fig. 14. The transmis-
sion line fits into the groove along its
top, and is clamped by the two bolts.

Fig. 14—Lightning arrestor protects the set.

The arrestor ground connection must
be made to a water pipe or moist earth.
Unit is best installed just outside the
window through which the transmission
line leads.

Television is Booming—Cash in on it¢!
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try, is expanding at a rate which

surpasses the most optimistic fore-

casts: its seven-league boots have
outstripped even the phenomenal
growths-of the automobile, moving pic-
ture and‘radio industries. Many faetors
are involved, but a large contributor,
and the one we are here interested in,
is the television kit designed for easy
assembly.

The world did not immediately revert
to normalcy after the war—far from
it. Shortages of space, materials, and
personnel afflicted television as well as
all other businesses. Manufacturers of
*General Manager, Transvision, Inc.

TELEVISION, now a major indus-

=T

Many kits are built by persons with no

eceivers-Assembled From Kits
Play Blig Role in TV Advance

Men and women all over the country are

building TV sets. Service problems di-

| agnosed by mail hold upkeep costs down

By HERBERT D. SUESHOLTZ*

finished television sets realized that
merchandising was impossible without
trained technicians for the proper in-
stallation and servicing of their receiv-
ers, and started training them, a long
and tedious process. Deliveries were un-
able to satisfy even a small percentage
of the demand, and few radio service-
men were able to study or become ac-
quainted with the novelty.

With the advent of the television kit,
the picture changed: Because of the
specialized designing, simplified method
of packing, and easy-to-follow instruc-
tions, it was made possible for anyone,
regardless of background, to assemble

radio knowledge. This constructor Is at final stage.

Television is Booming—Cash in on 11!

from one of these kits an excellent tele-~
vision receiver, and often to make
spare-time money or a good living in a
new business. Because of the simplicity
of the assembly, greater knowledge
came to the builder: his time was not
wasted in attempts to work out major
technical problems, but was efficiently
utilized in learning about video circuits.

However, everything is not always
plain sailing; expert advice is necessary
on occasion, and to meet this need
Transvigsion found it necessary to main-
tain an engineering staff, a highly
trained technical correspondence de-
partment, and factory-trained service
agencies in all television areas. Weekly
bulletins are sent out to all service
agencijes to keep them up-to-date on new
features and trouble-shooting methods.

In addition, the instruction sheets
have been expanded to give basic in-
formation on servicing, installation and
performance of the television receiver;
a Service Notes Manual has been issued,
which is a compilation of servicing
problems encountered, with their solu-
tions; and a basic home study course
which allows the kit builder to add
further to his knowledge has been de-
veloped.

But—a special, emergency problem
may arise, a thousand miles away from
New Rochelle, New York. Then -long-
range diagnosis must be resorted to.
(In one such case, a very insignificant
resistor, whose cost’ was far less than
the resulting correspondence, was im-
properly wired, but it was a very dif-
ficult case to diagnose. However, the
result was a perfect set and a satisfied
customer, and certainly the end justified
the labor required to achieve it.)

Television troubleshooting is, to the
man experienced in both television and
radio, easier but more time-consuming
than radio, because what appears on
the face of the picture tube makes pos-
sible a complete diagnosis of the trouble

RADIO-ELECTRONICS feor



—provided the technician can see the
set.

Troubleshooting by remote control,
however, is a problem unique in itself,
because it is necessary for the corre-
spondent to visualize what appears on
his tube and to explain what he sees so
the technician can understand it. Legal
battles have often proved how difficult
it is for two witnesses to agree on what
they see, and television proves the rule.

Yet precisely this service is rendered
to many thousands of customers—trou-
bleshooting by remote control. Fifty to
a hundred letters come in every day
from all over the country, and are
routed to the department best equipped
to handle the particular problem. The
Service department, the Testing depart-
ment, the Parts department, the Edu-
cational department, and the Engineer-
ing department each receive a share.
Sometimes customers become old friends
by mail, and write about their business
and personal, as well as television,
problems.

A typical letter is this one:

“I have a case that seems to baffle all
those people I have to date encountered
who are supposed to know a little some-
thing about television. My main trouble
is that my picture is cut vertically in
half and there seems to be a picture in
the background also. We checked the
horizontal sweep and it was operating
at a frequency of 30 ke instead of the
usual 15.76 ke. We also found that in-
creasing the gain resulted in low-fre-
quency pulsation in intensity. There
also seems to be a loading effect of the
horizontal oscillator. We would appre-
ciate any suggestions you may have in
order to help us with our situation.”

This was answered by the Engineer-
ing department:

“Regarding horizontal frequency cor-
rection, please note that the circuit ele-
ments which control horizontal fre-
quency are: the horizontal transformer;
the 6SN7 tube, socket 6*; condenser
PP*; resistors No. 56 and No. 39 on
socket; resistor-No. 18 and condenser
MM, TS-L; and, of course, the value of
hold control P6. We would suggest that
you check all of these components for
value: plus or minus 20% is satisfac-
tory. Remember that the increasing val-
ue of PP will lower frequency, as will
increasing value of resistors No. 56 and
No. 39. Try removing No. 56 completely.
Low-frequency modulation js usually
caused by improper location of conden-
ser SS: this should be kept in the back
corner of the chassis. It may also be
caused by stray coupling to the green
lead from the cathode ray tube socket:
keep as little of this lead below the
chassis as possible. If it would not in-
convenience you too greatly, we would
appreciate your letting us know how
your set operates when you have fol-
lowed these suggestions.”

Another letter and its answer:

“Can you tell me how I can add a
12-inch 860-ohm dynamic speaker to my

* These terms refer to designations on Trans-
vision instructions. )
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All leads in most kits are color-coded for quick identification. Every component is numbered.

Standard Transvision television receiv-
er? If not, do you know where I can
obtain such information?”

“We advise you to check on the im-
pedance of your speaker very carefully.
A standard eight-ohm speaker can be
attached to your set without difficulty,
or, if your speaker has an output trans-
former with it, you may replace the
present speaker and output transform-
er (which is underneath the chassis).”

Still another letter, with its answer:

“I have built the 12-inch standard
with FM kit and get excellent recep-
tion from about 60 air miles away.
However, we live on a heavily traveled
street and have severe automotive igni-
tion interference. Some cars blanket the
sound and cause the picture to jump
frame vertically or completely blank
out. Qur distributor advises that there
is a factory circuit modification and ad-
ditional ecircuit components available
that eliminate or minimize this condi-
tion. If additional components are re-
quired please send them to me C.0.D.

Have also experienced trouble cen-
tering the picture on the tube horizon-
tally., The picture runs off the tube
(left side) an estimated one to two
inches. The assembly manual advises
that resistor No. 69 should be increased
in value to correct this condition. I wish
to thank your service department for
the prompt and courteous help in the
past and to congratulate you on design-
ing an excellent receiver.”

‘“We are sending you our new a.f.c.
circuit. This circuit should give added
picture stability under the conditions
at which you are operating. However,
the sound should operate satisfactorily
as it is if properly aligned. We sug-
gest you check adjustment of the bot-
tom screw of transformer 317 for maxi-
mum sound and minimum noise. Also,
check the adjustment of the complete
sound circuit, using a voltmeter, as de-
scribed in the instructions, if possible.

For centering of the picture, check the
mechanical alignment of the focus coil.
A 30-ohm wire-wound potentiometer
may be substituted for resistor No. 69
to give an adjustable horizontal cen-
tering control if you wish. Don't hesi-
tate to ask for further help at any
time.”

Actually, of course, none of these let-
ters is “typical.” Each represents an
individual problem and is answered in-
dividually: no form letters are sent out.
But each problem which is presented
and solved adds to our accumulation of
knowledge, which is assimilated and
used for the benefit of the next inquirer.

Much of this knowledge is passed on
directly to authorized service agencies
through the medium of weekly bulletins.
Monthly summaries of these bulletins
are now being sent to Transvision job-
bers so that they, too, can be kept up to
date. These bulletins contain such in-
formation as:

“Due to phase difference between sta-
tion and set located in different power
areas, occasionally a wavering similar
to a flag waving vertically may be no-
ticed. To minimize this, put a 1,000-uf
capacitor across the 10-ohm resistor No.
69 which goes from lug No. 1 of CF-2
to lug No. 1 of TS-0.”

“It is advisable, with the summer
months and high humidity, to dust off
and clean with carbon tetrachloride part
No. 345, which is the insulated platform
which supports the 1B3 tube. Several
breakdowns have occurred where ac-
cumulated dust, becoming moist, pro-
vided a leakage path.”

These aids to customers and service
agencies have enabled many television
owners to eliminate or reduce the serv-
ice charges which are so large a part
of the cost of upkeep of a television re-
ceiver. This proves that the old saying
“It’s not the initial cost, it’s the upkeep”
may still be true of marriage, but not
so of the kit-constructed televiser.

Television is Booming—Cash in om #t!
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TV Booster Has Gain of Ten

This single-channel preamplifier is

especially useful in a poor-signal area

By DAVID GNESSIN

HERE are two main reasons why

clear-cut, stable pictures may not

be available at your television

screen. You may not have gone
all-out and put up a really good tele-
vision antenna array in a suitable lo-
cation, or your receiver may be outside
the normal service area of the trans-
mitter.

In either case, video reception can be
improved by a suitable preamplifier. In
fact, in fringe areas the little preamp
box atop the radio cabinet is considered
part of routine TV installation.

The May, 1948, issue of RADIO-CRAFT
carried a fine midget television pream-
plifier design which permitted the user
to effect voltage gain of from two to
four times. Its gain was limited by its
band width. If that design suits your
requirements, then go no farther.

0ust L5~ 25up

6J6

47K 1.5-25
D..,g ‘z I uuf
1 :Lz z 7l
.\u |l 3 1
L
1 “_Js+ 47K
STATIC swiELp | ZMETER RFC OUT T0300a LINE
SEE TEXT v

INPUT FROM 300 LINE
Fig. |—Preamp circuit is relatively simple.

If, on the other hand, you need
greater gain, use the design shown
here. It promises a voltage amplifica-
tion of eight to ten times. On that elu-
sive fringe station this may make
enough difference to determine whether
there will be television at your house
tonight.

This large gain is the result of care-
ful construction and tuning. It can he
had on only one channel, however, since
the gain depends on the accuracy with
which the two tuned circuits are ad-
justed. By varying the inductance in
tuning coils L2 and L3, other channels
may be tuned; but to get a gain of 10,
a separate preamplifier should be pre-
pared for each channei. The design,
originally published in RCA Ham Tips
for 148 mc, was easily converted for
174 me (channel 7).

As the schematic shows, the grids of
the 6J6 are used in the tuned circuit,
raising the gain so much that the grids
require neutralization to avoid self-
oscillation. It is necessary, too, to uti-
lize an electrostatic shield between the
antenna coil and the grid coil to make
certain that the only signals picked up
by the preamplifier are the TV signals
required. Unwanted noise and strong
local interference are reduced by elim-
inating electrostatic coupling between
antenna and amplifier circuits.

The circuit is shown in Fig. 1. Note
the two views of the preamplifier shown
in the photographs. Few, economical
components, properly placed, give ex-
cellent performance. Taking its oper-
ating voltages from the television re-
ceiver itself, the preamplifier requires
only 6.3 volts from the filament circuit,
and 180-250 volts of B-plus.

Antenna coil L1 is matched to the
300-ohm line and is tuned by a com-
pression-type mica trimmer. By tuning
the antenna coil for maximum perform-
ance, serious mismatch in the feeder
system is avoided. (It is assumed that
the antenna input is matched to a 300-
ohm line.) The tuned separate antenna
circuit has a flatter response, and hence
needs less critical adjustment.

The signal passes through the static
shield to L2, which tunes the push-pull
grid circuit. Each grid is neutralized.
The tuned push-pull plate ecircuit is
tightly coupled to a 300-ohm line,
which goes to the receiver. If the re-
ceiver is not fully shielded, it will be
necessary to keep the preamplifier ap-
proximately 3 feet away to avoid feed-
back. A mounting on the window at the
lead-in site is most practical.

Adjustment of the unit is not difficult
and requires no special apparatus. With
the preamplifier disconnected, first tune
the television receiver for best response
on channel 7. Then open the antenna
lead and insert the preamplifier. (It
will be prudent to shut off the receiver’s
power as this is done.) Leaving the pre-
amp’s B-plus connection open, turn on
the receiver;
tuning.

Television is Booming—Cash in on it!

but don’t change the

With any luck at all the signal should
still show, although it will be weaker.
With an insulated screwdriver, peak up
all preamp trimmers for maximum sig-
nal. Then, using a fiber serewdriver,
work the neutralizing leads in and out
of the tubular grid connectors. These
neutralizing “capacitors” (C in the
diagram) must be specially made, as ex-
plained below.

The grid coil L2 should be mounted
on an insulated terminal strip. The con-
nections between this terminal strip
and the grid terminals of the tube
socket are made with thin tubing, not
wire. The tubes can be of brass or cop-
per with a bore of about 4 inch, or
they can be made by rolling a strip of
soft copper foil into a cylinder. The
socket connections are soldered so that
the holes in the ends of the connecting
tubes are exposed. In these cylinders
are placed short lengths of No. 18 plas-
tic-insulated wire, penetrating the cyl-
inders for about % inch. The other ends
of the wires go to the plates. Leave
enough slack in the wires for neutral-
ization.

Neutralization consists of working
these leads in and out of the tubes,
varying grid-plate capacitance. The
C-R tube is your neutralization indica-
tor. At a certain point a definite nul!
should be encountered. Remember, you
are trying to reduce the signal. A posi-
tive reduction in signal will be obtained
when optimum neutralization is reached
on both elements.

Since the unit is to be used on only
one channel, a drop of h.f. liquid ce-
ment will .hold the neutralization set-
tings.

Now, push each pair of coils together
gently, at the same time peaking the
trimmers for maximum response. By
getting the coupling as close as possi-
ble, the band width will be increased to
optimum. Don’t worry about oscillation.
If the neutralizing technigque was prop-
erly followed, the tube won’t oscillate.

When maximum gain has been ef-
fected without plate voltage, connect
the B4 to the preamplifier. Retune the
receiver now if necessary. The preamp
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Test Equipment For TV

By S. D. PRENSKY* and N. DeFALCO**

HE serviceman joins the general
public as an interested spectator of
the rapid growth of television, ob-
serving the innovations and new
trends with an interest made all the
keener by his professional appreciation
of the advances made. But these ad-
vances introduce new technical consid-
erations for him to take into account as
a technically trained person. If he is to
take full advantage of the widening
possibilities of television, he must be
prepared with special equipment to
handle TV cireuits.
Servicing TV receivers involves many

*Receiver Publications Dept. **Head of the Receiver
Test Dept.. Allen B. Du Mont Laboratories. Inc.

factors that differ widely from previous
AM or even FM work. To examine the
new angles, we may start with the ex-
tension of the frequency range far into
the v.h.f. region, where r.f. channels
cover 54 to 88 mc for the low-frequency
band and 174 to 216 mc for the high-
frequency band. The usual intermediate
frequencies range from 21 to 27 mc, and
the local oscillator frequencies are high-
er than the r.f. channels by this amount,
bringing the frequency range up to
243 mc. Along with the very high fre-
quencies comes the 6-mc-wide bandpass
in the r.f. and i.f. circuits. AM and FM
circuits never called for a bandwidth
of more than about 300 ke; in TV we
must deal with a bandwidth approxi-

mately 20 times as great, about 6 me.

It is easy to see that the ordinary
generator designed only for AM receiv-
ers cannot be used for TV work. The
differences between the capabilties of a
generator originally designed for FM
receivers and the requirements for TV
alignment may not be so great as far as
frequency range is concerned, but the
sweep width is generally too small for
adequately testing TV circuits. Televi-
sion calls for a special type of sweep
generator, which usually can handle
the FM-receiver work as well:

We should also take into account fu-
ture TV developments, especially the
possibility of a 400-500-mc band. The

(Continued on following page)

(Continued from preceding page)
is set for the channel and will need no
further attention.

To make the electrostatic shield, a
sheet of plastic %4 inch thick is cut to
2 x 4 inches, then folded once, making
a 2 x 2-inch square. Upon this flat,
folded plastic form wind No. 22 silk-
insulated copper wire along most of its
‘length, as in Fig 2-a. Then sandpaper
the insulation off the top side of the
coil and solder carefully a heavily
tinned copper bus wire to each turn as
in Fig. 2-b. Be careful when using heat
near plastic: it might melt or ignite.
You should have a rigid structure.

Coat one side of the assembly liber-
ally with household cement or coil dope.
After it is thoroughly dry, cut the un-
coated side away with a pair of tin
snips. This will leave you with a grid
cemented to the plastic sheet and re-
sembling a picket fence of copper wires,
all pickets of which are insulated from
each other, yet connected at one end to
a common bus. This “comb” you have
left is a Faraday shield, with a single
lead connected to it. Connect this lead
to chassis. Attach small angle irons to
the shield for mounting as in Fig. 2-c.
The assembly can be seen in the bot-
tom-view photograph of the preampli-
fier.

Fig. 3 shows how the grid and plate
coils L2 and L3 are made. The coils are

WRRE FIRST WOUND AROUND CARDBOARD

WIRE SOLDERED TO EACH TURN

of the “figure-eight” variety, made
from solid, plastic-insulated wire. This
type of coil has balanced stray capaci-
tances to ground and can be backed
right up to the electrostatic shield with-
out becoming unbalanced, The coil is
made in two steps. First the figure-
eight is formed, then it is bent into
the shape shown by the dotted lines.
Some spreading or squeezing may be
required to permit tuning the coil with
the lowest possible value of grid-tuning
capacitance. L1l and L4 are identical,
each being a single turn of No. 18 plas-
tic-insulated wire.

’l

il

Figs. 2-a (lsft), 2-b {center), and 2-c (right)—Steas in making the electrostatic shield,
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Bakelite solder-lug terminal strips
(there are six of them) mount all the
necessary components. The small sheet-
metal chassis shown is put into a con-
venient decorative cabinet.

MATERIALS FOR PREAMPLIFIER

Resistors: 1—54, 247,000, 2—540,000 ohms, Y3 wott.
Capacitors: 1—30 upf, 2—15-25 puuf, vorioble
mica trimmers, |
Miscellaneous: Coils os per text; |—2-meter rf,
choke; 1—6J8; chossis ond hordwore,

Photos and figures courteay RCA Ham Tips

A-WIND AS SHOWN

B-BEND LEADS AT RIGHT ANGLES,UP
(FIGURE "8")
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Fig. 3—This is how L2 and L3 are made.
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FCC and other sources indicate that to-
day’s good test equipment will, in gen-
eral, be adequate to handle any foresee-
able developments in the next few years
to come. Any special equipment that
may be required will probably be pro-
vided as accessories to present equip-
ment and need not make any well-
designed instruments obsolete.

Approved A-300 FM and television generator.

There has been a period when only
the more expensive, laboratory-type in-
struments were available. Now, with
many less expensive models to choose
from, good judgment is needed to bal-
ance the qualities expected of the TV
generator against the economic factors,
original cost, and efficient, time-saving
test procedures.

Mirimum requirements

A reasonable requirement list for TV
generators must avoid the extremes; it
must not be too strict in including re-
finements which might be more suitable
for production or laboratory tests, nor
must it be too crude in allowing the use
of old equipment no longer adequate for
the job. -

MARKERS

Fig. 1—If. trace. Sound traps not adjusted.

After checking with a number of
qualified technical men, the writers com-
piled the following list. The require-
ments discussed are based on the typical
receiver with a 25.76-me video i.f. and a
21.25-mc sound i.f. The required fre-
quencies for testing sets with different
intermediate frequencies will be obvious.

1. To observe the i.f. response on an
oscilloscope, the generator must supply
an FM signal with a 23-mc center fre-
quency, which deviates 4 me in each di-
rection (total swing of at least 8 mc).
While it is possible to find the if. re-
sponse with an AM generator and a
v.t.v.m. (without a sweep generator and
’scope), the method is so time-consum-
ing and inaccurate that it is not recom-
mended. The ji.f.-response trace on the
oscilloscope should look something like
Fig. 1 (before the sound trap has been
adjusted). To identify the frequencies
represented in the curve, r.f. marker

signals are needed at 21.26 and 25.76
mc; these must have crystal accuracy.

%i. To adjust the sound traps, signals
of the same accuracy as the marker
mentioned above are needed at 21.26
me for the sound i.f., at 27.26 mec for
the adjacent picture channel, and at
19.76 mc for the adjacent sound chan-
nel. These signals must be amplitude-
modulated; usual practice is to mod-
ulate the r.f. 30% with a 4060-cycle tone.
Fig. 2 shows how the i.f. response curve
should look after the sound traps have
been adjusted.

3. Alignment of the sound i.f. chan-
nel and the FM detector requires a
sweep signal centered at 21.25 mec with
a deviation of 160 k¢ each side of cen-
ter. A marker signal is necessary; it
should be accurate within less than 26
ke, since the deviation of the sound
signal is only 26 ke maximum. (Fig. 3.)

4. The fine-tuning control should tune
to each channel fairly close to the cen-
ter of its range. To check the local oscil-
lator frequency, r.f. signals for each

MARKERS

Fig. 2—Trace shows sound traps ore adjusted.

channel frequency should be available.
Accuracy must be within 50 ke. While
this is practical for channels 2 through
8, service-type generators are rarely
accurate on the higher channels. In view
of this, it is not usually practicable for
the serviceman to attempt actual align-
ment of the front end; the generator
should be used for rough checking only,
and the set sent to a factory repair de-
pot for precise adjustment, if that is
necessary. It is often true, however,
that signals from stations on the air
can be used as checks on the front end.
For this reason, it is not absolutely
necessary to have a generator which
covers the television r.f. range. If
equipment is to be bought anyway,
though, it is a good idea to purchase a
generator covering the entire range.

The requirements suggested here are
not idealized; they are solid, practical
necessities without which no repairman
can satisfactorily align a TV set. Some
commercial generators do not come up
to par and it is impossible to determine
that fact from optimistic advertising
literature. Since the average purchaser
of a signal generator is in no position
to take each instrument offered for sale
to a testing laboratory, it is strongly
suggested that he consult other gen-
erator owners before he buys.

Typical generators

Two general classes of signal gener-
ators are being sold today. They might
be termed “advanced-servicing types”
and “low - cost, minimum - requirement
types.” Typical specifications differ only
slightly. Common frequency ranges are
0-230 mc for the advanced instruments,
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with 1% accuracy and at least three
switched bands; the simpler models
range from 2-220 mc¢ with no band-
switching and about 2% accuracy. Both
have an adjustable frequency swing of
0-10 me and a time-base output for the
oscilloscope (with phasing control). A
20-30-mc marker generator has provi-
sion for all FM and TV if.’s and, pref-
erably, output at the TV-channe! r.f.
frequencies, all capable of being checked
with a crystal calibrator. All outputs
are continuously variable and of low
impedance, with at least 0.1 volt avail-
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Fig. 3—'Scope trace of aligned FM detector.
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able. Advanced models generally have
provision for connecting an external
crystal signal, while low-cost ones
usually do not.

To illustrate the various categories
into which the generators fall, the fol-
lowing list of manufactured instru-
ments is divided according to the facili-
ties offered. While the list is by no
means complete, it shows how the vari- -
ous instruments can be classified by the
serviceman who is considering the pur-
chase of new television test equipment.

" Another often-seen generator, the Silver 911.

COMBINATION SWEEP AND
MARKER GENERATORS

Low-cost, minimum-requirement types:
Silver Model 911 FM and TV sweep signal
generator (McMurdo Silver Co.. Inc.)
Transvision Model SG FM and TV
signal generator (Transvision, Inc.)
Advanced servicing type:
Hickok Model 610A TV signal
(Hickok Electrical Instrument Co.)

SWEEP GENERATORS ONLY

Anrraved Model A-300 FM and TV sweep
signal generator (Approved Electronic In-

generator

strument Co.)

Kay Mega-Sweep, Jr. (Kay Electric Co.)

RCA Tspe WR-55A TV sweep generator (RCA
Test and Measuring Equipment Section)

Silver Model 9039 FM and TV aweep signal
generator (McMurdo Silver Co., Inc.)

MARKER GENERATORS ONLY

General Electric Model YGS-3 signal genera-
tor (General Electric Co.)

Hickok Model 288X crystal-controlled signal
generator (Hickok Electrical Instrument Co.)

Kny Mega-Marker (Kay Electric Co.)

RCA Type WR-39A television calibrator (RCA
Test and Measuring Equipment Section)
Triplett Model 3433 signal generator (Triplett

Electrical Instrument Co.)
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HE use of television in industry
progressed steadily throughout
1948, but without the excitement
or fanfare of 1947’s developments.
The year 1947 saw the discovery of sev-
eral television applications—1948 saw
those applications established as stand-
ard shop, laboratory, and office practice.

For example, the use of television to
perform the dangerous task of observ-
ing a rocket motor in action was her-
alded a year ago as a new application
of television. Today a number of manu-
facturers of standard aircraft motors
view the first run of each new model
with a camera mounted on the rim of
the test pit, rather than let engineers
run the risk of the occasional mechan-
ical failure or explosion.

In the office-industrial field, a com-
plete set of equipment is now commer-
cially available. Known as the Vericon*
portable television system, it provides
means for linking all parts of a large
industrial establishment together by
visual communication.

The Vericon consists of three units:
the camera, the pulse-power unit, and
the receiver (called by its manufacturer
a monitor or viewer). Extension view-
ers up to the number of ten can be in-
stalled, so that the same scene or op-
eration can be viewed from a number
of points if desired.

The camera, shown in Fig. 1, weighs
313 pounds and can be mounted in any
position. Heaviest of all the units is the
power supply (center of Fig. 2). It
weighs 49 pounds-—still quite portable.
The 42-pound viewer or receiver com-
pletes the equipment.

Video signals are transmitted on co-
axial cable from the camera to the view-
er, which may be as much as 4,000 feet
away. This distance is, of course, suf-
ficient for practically any industrial
plant or office combine. Since there is
no radio frequency transmission, the
equipment is much simpler than the
standard televiser, requiring only video
and sweep circuits.

Readers of this magazine will think
immediately of a number of applications
for such a system. Classroom instruc-
tion, especially where demonstrations
are given, is one of the most important.
In the usual demonstration, only about
a dozen students are able to get a full
idea of what goes on. It was possibly
for this reason that the value of tele-
vision in bringing surgical operations
to the view of an unlimited number of
students has been so widely publicized.

Retail merchandising—the televising
of store scenes to a show window—is
another possibility for large-scale use

*Remington Rand Co., South Norwalk, Conn.
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of wired-television equipment. The
watching of hazardous operations has
already been mentioned. Another im-
portant industrial use is watching va-
rious parts of a complex operation si-
multaneously, for example, along a con-
veyor belt. Traffic in tunnels or over
bridges might well be regulated with a
battery of television cameras set up to
view strategic points and transmit their
images to a central control station.
Television has been used for scanning
checks in a bank—providing for the in-
stant transmission of the signature
from the teller’s window to a point
where it can be compared with an au-
thorized signature by a qualified expert.
This system might well be applied to all
records in certain extensive offices

where various branches might want to
see the same letters or documents. All
records could be placed in a central file
room, equipped with one or more cam-
eras. Should the record be required in
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Office Television System

any office, the filing clerk need only
place it before the camera and leave it
there as long as required by the em-
ployee or executive calling. This would
make records available more rapidly
and greatly reduce the danger of losing
documents.

The nonentertainment aspects of the
freer type of television—transmission
through space instead of along a co-
axial cable—have developed greatly in
the past year, particularly in the mili-
tary field. Ultrafax is also an example
of the use of television, or at least of
techniques developed by television. Em-
ployment of television in law enforce-
ment, as a means of broadcasting pic-
tures of missing persons and finger-
prints of wanted criminals, has also pro-
gressed. But it is extremely likely that
video signals transmitted along co-axial
cables will prove to be the form of tele-
vision best adapted to industrial and
commercial applications.

Fig. 1—The VYericon camera is the eye of the office or factory wired-television system.
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Fig. 2—These three parts make up the complete system. The units are oll cable-connected.
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The radio-television controlled plane (shown at right) sends the
television impulses down to Earth. where observers before six screens,
pictured above, can lock into six directions at once. As the plane has
no crew it is wholly directed by radio. Wherever it may be, the distant
ground radio observers and operators can follow the plane visually
at ol times. It can be destroyed in flight so it will not fall into the
hands of the enemy, should such a decision become necessary.

40 Years
OF TELEVI

'HEN I wrote in December,
1909, what was probably the
first technical television ar-

ticle to appear in print—
“Television and the Telephot,” for my
former magazine, MODERN ELECTRICS,
even I did not foresee all the coming
wonders of television. As I write these
lines almost 40 years later, television
has finally arrived—after many false
starts.

For the first television magazine in
print, TELEvISION (published by me in
1927), I wrote editorially the following
paragraph:

“What the public demands is sight
by radio, an apparatus to be attached
to your radio set, whereby it will be
possible for you to see what goes on at
the radio station, in the studio or else-
where, wherever sight is to be broad-
cast. Thus if the president speaks at
Washington, in the future, we shall
have a television transmitter in Wash-
ington also, which will transmit the
visual impulses while the president is
speaking. The entire country will, then,
by listening to the president, also be
able to see him. The same will be the

By HUGO GERNSBACK

case when two prizefighters meet in the
ring, when the public will be enabled
not only to hear, but actually to see
what is going on.”

All very commonplace today. Yet in
1927, only 21 years ago, television was
still crude—a laboratory curiosity, a
whirling disk with images of postage-
stamp size, with little definition and
clarity. Our present cathode-ray-tube

receivers and modern television broad-’

casting were at that time far away in
the distant future.

What of the future?

Television receivers will become much
cheaper for some time to come. For the
past 156 years I have insisted in my
various technical articles that television
will never be as popular as radio until
the masses can afford it. That means
good television receivers from $560 up.
As recently as two years ago I was
roundly denounced by many leaders in
the industry for my temerity in pub-
licizing such heresy. (Remember that
at that time no receiver sold below
$260.) Yet today there are receivers
selling for $99.50 list price. The $560
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Here we see the television-controlled plane in flight. |t has no crew,
but is entirely directed via radio and distant sight, by the ground
crow, shown in the illustration at left. Here we see the plane engag-
ing fighter planes deep in enemy territory. If necessary, such a plane
can deliver atomic bombs without risking lives. Note the smoke screen.

tele set is not far off. Mass production
plus the new automatic robot radio and
television set builder, with appliqué
circuits in the offing, will help to bring
prices down.

Color felevision?

It is still in the laboratory, but near-
ly all the problems have already been
solved. In three to four years electronic
color television will be here—if the pub-
lic wants it.

Stereoscopic television

This is also in the cards in the not
too distant future. It can be realized °
better and sogner than stereoscopic
movies. When we look at a person in
real life we see him in depth, because
we see him at a slightly different angle
with each eye. When looking through
the old-time stereoscope, we look at two
photographs simultaneously. Now peo-
ple, trees, buildings, seem to stand out
in relief—they look real, not flat like a
picture. Future television will be a
thing of great beauty—no flat life-
less images but reality itself. We will
still have a single screen but there will

RADIO-ELECTRONICS for



Television

69

be two images, slightly out of phase.
But you won’t see this, because there
will be a special finely grated optical
film covering the television screen. This
optical differential-grating film com-
bines the two images into a single one.
You will see the end result—a perfect
illusion of real life—stereoscopic tele-
vision.

What is more, eye strain will prob-
ably be much less with this means of
seeing higher-fidelity images.

The radio-television plane

The radio-controlled television plane
was one of the first guided missiles
which I described in the November,
1924, issue of THE EXPERIMENTER. This
is a plane for war purposes. It carries
no living human being and, thanks to
television, can be steered entirely from
the ground. It carries a short-wave tele-
vision transmitter and six viewing
lenses. Therefore it can ‘“see” into all
six directions: east, west, north, south,
up, down. Its television impulses are
sent to headquarters, where an observer
views a large screen divided into six
spaces. Sitting at a keyboard the ob-
server and his assistants can control
the plane far better than a single pilot
or even two pilots who can’t look into
six directions at once.

If an enemy plane approaches, or if
a mountain must be flown over, the
ground operator can guide the plane
readily. Bombs can be released exactly
over the target, smoke can be released
by the plane to hide it. It can be
equipped with guns to shoot down
enemy planes, etc., ete.

Today all this is no longer fanciful.
The televigion controlled plane is here.
It is sure to be used in World War III
—it is a terrible instrument for attack.
It is THE ideal instrumentality for de-
livering atom bombs. As it carries no
live crew, long. chances can be taken by
the distant guiding crew. Instead of a
suicide, one-way crew, the television-
controlled plane can be sacrificed after
its atomic bomb mission, and destroyed
by blowing it up in the air. While in
flight with an A-bomb, it can be ade-
quately protected so that an unexploded
A-bomb will not fall into the hands of
the enemy. There are a number of
means known to scientists to accomplish
this.

And do not let the layman think that
the enemy can easily “take over” the
control of a radio-controlled plane by
“counter-signals.” Electronically guided
missiles today usually go through to
the target—the science of radio-tele-
mechanics has made vast strides since
Nikola Tesla originated it back in the
year 1898,

Dr. Lee de Forest, father of radio
and inventor of the vacuum tube that
made radio possible, in a letter dated
November 27, 1944, wrote to me as fol-
lows, regarding the television-controlled
airplane:

“In 1936 Mr. U. A. Sanabria and I
enjoyed a contributory brainstorm and
broke into print along the same lines
of a television-controlled airplane, but
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I had no idea that you had described a
similar device as far back as 1924.
Yours was indeed an historic predic-
tion.”

Television eyeglasses?

For the October, 1936, issue of my
publication SHORT-WAVE CraFT, I wrote
an article predicting television eye-
glasses. This is an eyeglass frame on
which are built two separate miniature
televisers. The whole weighs but a few
ounces. The images on the two tiny
Screens are about postage-stamp size,
but as the screens are less than an inch
from your eye-balls, the small size is
no drawback. The dual images, though
small, are sharp and clear, exactly as

Television eyeglasses of the future are an ad-
junct to the regulation television set. A num-
ber of such eyeglasses can be plugged into
the set. The idea is particularly useful for in-
valids and for those who wish to relox without
having to sit rigidly in front of the television
receiver for haurs.

if viewed through binoculars. Now you
can recline in your easy chair and
really enjoy television. Or, in your of-
fice you can plug the Tele-Eyeglasses
into your regulation teleset; and if you
wish to see an important event, you
can stay right at your desk, without
moving about. If you are ill, in bed, the
“teleyglasses” will prove to be a great
boon.

Note well that the televigion eye-
glasses are only an adjunct to a regu-
lation television receiver —they are
what an extra speaker, or headset is to
a radio set. They will NOT be—at least
for years to come—a complete self-con-
tained television receiver.

The teleyglasses are merely two tiny,
lightweight cathode-ray tubes with two
controls for sharpening and properly
adjusting the images. We have the
technical means today to make teley-
glasses—it should not be many years
before they are on the market.

Multiperception

The above was a term I coined in a
recent article in which I stated that the
worst feature of television is its time-
devouring proclivity. But I noted also
that the younger generation had learned
the trick of going about its work while
listening to the radio. Accountants,
typists, switchboard operators, students
completely immersed in work, actually
listen and work hard simultaneously—
something older people haven’t learned

because they weren’t brought up with
radio.

Can one look at a television screen
and work or read a book at the same
time? Certainly. The young generation
not yet in its teens will learn to do it
readily. How? I give a single example:

'A pupil learning to play the piano must

keep his eye on his notes, and on his
hands as well. The eye-ball must con-
stantly move from the notes to the
hands—quickly. In a few 'years the
pupil has mastered this trick. In addi-
tion to the notes, he also learns to read
the words of a song at the same time.
And if necessary he sings too! That’s
doing fouwr things simultaneously —
quadruple multiperception.

In television it will work as follows:
Already small table-model, portable
telesets are being built; but they will
get even smaller, with brighter screens,
intensely illuminated, for daylight use.
The screens will be inclined at such an
angle that you can place the receiver
in front of you, on the desk or table,
about a foot or eighteen inches from
your eyes. Your eyes will shift rapidly
from screen to book, back and forward,
Jjust as does the piano pupil’s—with this
difference: eyestrain will be far less,
because your eyeball moves through a
much smaller angle. Nor will this exer-
cise hurt your eyes any more than those
of the piano pupil—eye doctors insist
we never exercise our eye muscles suffi-
ciently anyway.

In a year or less your youngster will
have learned to study and watch the
screen and listen all at the same time—
and he will retain all three—his studies,
watching the visible action, plus the
sound program.

Multiperception, as pictured above, enables
one to do two things at once. This the now
rising generation will do. The student is
studying and watching the television screen
almost at the same time. The eyeball moves
only through a small angle, as iustrated,
from the book to the screen and back.

And now from the sublime to the
ridiculous. I have often been asked, par-
ticularly while publishing my former
magazine TELEVISION NEwS, what new
and better terms we could coin instead
of the inadequate televiewer, teleview-
ing.

Well, here is a list I once made up.
Make the most of it!

Telogler—telogling.

Telooker—telooking.

Teleseer—teleseeing.

Teleerer—teleering.

Telepeeker—telepeek, telepeeking.

Telegazer—telegazing (not to be con-
founded with telegeezer!)

Television is Booming—Cash in on it!
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Television Receiver Chart

A complete listing of the

vital information on most of the
television receivers on the market
today. It gives servicemen and
dealers a bird’s-eye view of the trend of
1949 production, as well as allowing a
prospective purchaser to investigate the
available sets.
It is interesting to no'oe for instance,

THE chart on these pages gives the

principal characteristics of

that the flyback high-voltage supply has
taken precedence over every other type.
Not a single set uses the ‘“standard”
117-volt-primary transformer! Another
significant observation is the lack of AM
on almost all the receivers. Apparently
the family’s standard set is expected to
be in working condition for some time
yet, making combinations unnecessary.

current television receivers

The small loudspeakers appearing on
even some of the consoles testify that
the sound channel is—so far, at least—
subservient to video as far as quality is
concerned.

Costs were omitted from the table be-
cause of the fluidity of the pricing sit-
nation. Symbols are at bottom of page
13.
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“Admiral Corp., 3800 Cortland St., 8Cn C ; 55 | Alll AM-FM | Yes{ 29| 8 I 10 PM 1 D FB | [Yes
Chicago 47, 111 19A11 T All| No No | 19| 3 6 D FB |RD | No
30A14 C | 55| Al No 3N0|29 8 |6PM | D FB| | Yes
Air King Produets Co., Ine., 170 53rd 5ty 1000 T | 52 Al No TNo | 7 | 5ED O ¥B [ Dis | Yes |
Brooklyn 32, N. Y | I | | ) | |
Andrea Radio Corp., 27-01 Bridge CO0—VJ12-2 C Alll AM-FM | Yes 8  10ED | D RF|RD|No
Plaza N., Long Island City, N. Y. CO—VI1s C (123 Alll AM-FM | Yes| 31/ 8 | 12ED | I} RF |RD|No 1
T—VKi12 T AlJAM-FM No |29 '8 | 8PM | D FB |RD |No
Ansley Radio & Television, ine., Beacon T 52 [ Ali| No l No | 30| 7 6 PM D FB | RD | Yes
41 St. Joes Ave., Trenton, N. J. Bellevue C 77 | Al| AM-FM | Yes 6 | 12PM D FB | RD | Yes
Gainshorough C |120 [ AN AM-FM | Yes| 43| 7 | 12 CA D FB | Dis | Yes
Salisbury C 77 | Al AM-FM | Yes| 40| 6 | 12PM | D FB |RD | Yes
Somerset C | 77 |All|AM-FM |Yes 41| 6 |12PM | D FB |RD |Yes
Atlas Radio & Television. lne., 100 T 26 | All| No No| 21| 5 5 PM I TR Yes |
728 East 151 St., Bronx. N. Y. 200 T 52 | All| No No | 80| 4 5 ED I FB | Dis | Yes |
Automatic Radio Mfg. Co.. T700 T All 22| 6 5 I RF | RD| Ne
122 Brookline Ave., Boston 15, Mass. | T1000 T All| No | 30 7 5 I} FB | Dis | Yes |
Bace Television Corp., Gireen and 150 L | 188 | All]| No ' No| 35|38 8 PM I} FB | Dis | Yes
Leuning Sts.. So. Hackensack. N. J. | ] J
Belmont Radio Corp., 7DX21 T | 23| Alll No No|17[5 [4%PM | D RF[RD|No ‘
5921 W. Dickens Ave., Chicago, Ill. 10DX22 C 52 | All{ No No | 24| 5 | 314 PM I} RF | RD | No
18DX¢21 T 23 { All| No [No | 18| 5 | 4PM D RF | Dis
Bendix Radio, Division of Bendix 235M1 T 52 | All| No No | 28| 4 | 4x6 PM I FB No ‘
Aviation Corp., Baltimore 4, Md. 3e5M8 C 52 | AN AM-FM | Yes 32 4 |12 I FB No
Cortley Television Co., 720A L |695% All| FM 'No | 36| 4 5 Tl RF | Dis | Yes
15 W. 27th St., New York | | | |
Crosley Division, Aveo Mig. Corp., 348 CP C Ali[ All [ Yes| 26| 9 | 10 PM l D RF | Dis | Yes
1329 Arl.ngton St., Cincinnati 25, Ohio| 9-407M T 75 | All| FM INo | 27|6 | 6PM D FB |Dis |Np
9-408 T | 54 |All|No No [30[4 [5x7PM | D FB |Dis | Yes
DeWald Radio Mfg. Corp., BT-100 T 55 | All| No | s1/6 | 7ED | I FB Yes
35-15 37th Ave., BT-101 C 142 |AlNo | |31 6 |12ED | D FB Yes
Long Island City, N. Y. CT-101 C 145 | All | No gl No | 80| 5 8 D FB | Dis | Yes
CT-102 T | 85 |Al|No ~ No 2|5 e/é D FB | Dis | Yes
CT-103 T 55 | All [ No No |22 5 1 D FB | Dis | Yes
CT-104 C 75 | All | No No | 22|5 | | D FB | Dis | Yes
Du Mont Laboratories, Allen B., Chathamn T 72 | All | FM No [ 276 | 6 PM I DI FB | Dis [ No
2 Main Ave., Passaic, N. J, Club “20” C 218 ;| All | FM No | 34 | D l Dis | No
Colony C (116 |All |[AM-FM | Yes| 37 | D Dis | No I
Custom CM | 223 |All |All No |39 [10 12 PM D RF | Dis |No
Meadowbrook C 72 |All [FM No | 27 D Dis | No
Savoy C 72 |All [ AM-FM |Yes |33 (6 |10 PM D FB |Dis | No
Sherwood C [121 |Al Al Yes |39 10 (12 PM Dy RF |Dis | No
Stratford T |118 (Al (FM No |83 |7 | 6PM D FB |Dis | No
Sutton C 72 |All |[FM No |27(6 [10PM D FB | Dis |No
Westbury C |116 |All | FM No |881]7 |12PM D FB |Dis |No
Westminster C |213 |All |Al Yes |48 10 |15 PM D| RF |Dis |No
Whitehall C |[116 |AN |[FM No |83 |7 |12 D No
Winthrop C 72 | A} [AM-FM |Yes | 33 10 D No
Electro-Technical Industries, ] 7-A Telekit K 25 1Al |FM No |19| 5 5 PM D RF | Dis | No
1432 N. Broad St., Philadelphia 21, Pa.| 10-A Telekit X 52 | Al |FM No |19 |5 5 PM Dl FB |Dis | No
Emerson Radio & Phono%:aph Corp., 571 T 52 {All |No No [28 |7 |4x6 PM D FB Yes
111 8th Ave., New Yor 585 C 55 | Al AM-FM Yes| 86| 4 |12 PM D FB [ Dis | Yes
606 | 52 |Alt |No No |28 |4 |12PM D FB |Dis |No
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1 2 3 4 5 6 71819 16 11| 12113 14
Emerson Radio and Phonograph Co. 608 132 | Alll No No| 28| 4 | 12PM D| FB | Dis | No
{continued) 609 192 [All| No |No| 80| 4 | 12PM P|FB | Dis | No
611 52 |All] No No| 28| 4 6 D| FB | Dis | No
612 52 [All] No No | 28| 4 ] D| FB | Dis | No
617 52 |All] AM-FM| Yes| 87| 4 | 12 PM D| FB | Dis | No
Espey Mig. Co., 528 E. 72nd St., TV3K K 6 | No No| 19| 7 8 D No
New York 21, N. Y.
Fada Radio & Electric Co., 799, 899 T 54 |All] No No| 30| 7 | 5x7 PM D{ FB | Dis | Yes
525 Main St., Belleville, N. J. 880 C |192 |All| No No | 86
Farnsworth Television & Radio Corp., | 461P C 72 | Alll No No| 87/ 8 | 12 PM D| FB | Dis | Yes
3700 E. Pontiac St., Fort Wayne 1, Ind} 501P C 72 All! AM-FM| Yeg 87| 8 | 12 PM D| FB | Dis | Yes
502P C 72 | Alll AM-FM| Yes| 87| 8 | 12 PM D| FB | Dis | Yes
504P C 72 | Alll AM-FM| Y 37 8 | 12PM D| FB | Dis | Yes
651 T 52 | Alll No No| 29{ 9 | 6x9 D| FB | Dis | Yes
661P C 52 | Alll No No| 29[ 9 | 12PM D| FB | Dis | Yes
Federal Television Corp., F-3012 T Alll No 30| 6 | 10 PM D| FB Yes
210 E. 9th St., New York 3, N. Y. F-3015 CM| Alll No 30 6 | 10PM D| FB Yes
PRO-3005 L 11, | Alll No 36| 5| 212 PM P| RF Yes
520
Freed Radio Corp., 200 TV C 74 |Alll AM-FM | Yes| 31/ 3 [ 5 & 12 D| FB | Dis | Yes
200 Hudson St., New York 13, N. Y. [201 TV C 185 |All| AM-FM | Yes| 31| 8 ' 5&12 D| FB | Dis | Yes
Garod Radio Corp., 10TZ1, 10TZ2 T | 64| All AM-FM| No| 28/10 | 6 PM FB [ Dis | Yes
70 Washington St., Brooklyn 1, N. Y. | 10TZ8 C 64 | All AM-FM| Yes 28/10 | 10 PM FB | Dis | Yes
10T74, 10TZ5 C 64 | Alll AM-FM| Yes 28/10 | 10 PM D FB | Dis | Yes
12TZ1, 12TZ2 T 95 | Alll AM-FM| No| 28|10 6 PM D| FB | Dis | Yes
12TZ3 C 95 | Alll AM-FM/| Yes 28/10 | 10 PM D FB | Dis | Yes
12TZ4, 12TZ5 C 95 | Alll AM-FM| Yej 28{10 | 10 PM D| FB | Dis | Yes
12TZ6, 12TZ7 C | 95 |Alll AM-FM| Yes 2810 | 210PM | D| FB | Dis | Yes
_ 15T%6,15T27 | C | 154 |All AM-FM| Yes| 52/10 | 210 PM | D| FB | Dis | ves
General Electric Co., 802-D [ € | s2 AN AM-FM| Yes 25 7 | 12 PM | FB | Dis | Yes
| Electronics Park, Syracuse, N. Y. 810 T 52 |Alll No I No| 21| 8 5 PM D| FB | Dis | Yes
| 811 C 52 |Alll No No| 22/ 8 8 PM D| FB | Dis | Yes
814 T 70 |All} No No 22/ 8 | 4x6 PM D| FB | Dis | Yes
820 C 70 AIII AM-FM | Yes| 2913 | 12 PM D| FB | Dis | Yes
840 C 70 [All| All f‘l’m 37|14 | 12 PM D{ FB | Dis | Yes
901 C | 432 |All| AN Yes| 42, 6 | 210 PM P|{FB | Dis | Yes
| 910 L All] All Yes| 42| 6 | 210 PM P|FB | Dis | Yes
Hallicrafters Co., 505 and T54 T 23 [Alll No No| 22| 7 | 5x7 PM D| RF No
4401 W. 5th Ave., Chicago 24, I, Té1 and T67 T | 52.5| Alll No No| 23| 7 6 ED D| FB No
509 64 | Alll No No| 19| 9
T60 and Té8 C | 192 |Alll No No| 25| 7 8 P
Hoffman Radio Corp., 8761 So. Hill §t., | CT800 C 52 1 Alll No No| 29| 7 | 12 D| FB Yes
| Los Angeles 7, Calif. CTs01 C 52 | Alll No No| 80| 6 | 12 PM D| FB | Dis | Yes
CT802 C 52 | Alll No No| 30| 6 | 12 PM D| FB | Dis | Yes
CT900 C 72 | Alll AM-FM| Yes 39| 6 | 12 PM D| FB | Dis | Yes
CTa01 C 72 [ Alll AM-FM| Yes| 89| 6 | 12 PM D| FB | Dis | Yes
| Howard Radio Co., 481-475 TV C 52 | All] All Yes| 29| 6 D| FB | RD | No
1735 Belmont Ave.. Chicago 13, IlI. |
Industrial Television, Inc., 321 C 72 | Alll No No 3 | 12EM FB | RD | No
359 Lexington Ave., Clifton, N. J. 621 T 54 | Alll No No 8 5 EM | FB | RD No
226 C 140 |Alll AM-FM| Yes| 42| 6 | 12 PM ' FB | Dis | Yes
IT-11R" L Alll FM No| 84| 5 | 12PM D| FB | Dis | No
IT-13R Essex-20 L |34 |All FM [ No| 87] 5 | 12 PM D| FB | Dis | No
| International Television Corp., C-15 L Alll AM-FM| No| 82/ 4 | 10 D| FB | Dis | Yes |
745 Fifth Ave., New York, N. Y. C-36 L | 972 |All AM-FM| No| 44| 4 | 212 ED | P| RF | Dis | Yes
D-10 T Al No | No|s¢|4 | 8 D| FB | Dis | Yes |
D-12 T AllNe | No 32/ 4| 8 D| FB | Dis | Yes
D-15 C | All| Al Yes 32| 4 | 10 & 12 Eq D| FB | Dis  Yes
DP-24 C | 432 All| Al Yes 44| 4 | 12 P| RF | Dis  Yes
S7 T All| No No| 16| 5 | 4x6 D| FB ’ Yes
S-10 T All| No No| 16| 5 | 4x8 | D/FB | | Yes
Magnavox Co., Fort Wayne 4, Ind. 10-inch models 58 [ Alll AM-FM on.[_ 2370 Various, | D/ FB | X | Yes
12-inch models 72 | All| on some | so more up to 15 in, X
models | mod-
! els| |
Mars Television, Inc., 20-05 40th Rd., Baldwin T | 80 [Alll No No| 30] 4 6 D/ FB | Dis | Yes
Long Island City, N. Y. Dartmouth C {130 |All AM-FM| Yes| 43[10 | 12 D(FB [X | Yes
Oxford T | 130 |All| No No | 30| 4 6 D| FB | Dis | Yes
Meck Industries, John, Inc., XA-701 | 42 [Alll No No[2l|6 | 5 D| RF No
Plymouth, Ind. I
Motorole, Inc., 4545 W. Augusta Blvd., | VF103 C 54 |Alll AM-FM| Yes| 25| 6 | 10 D/ FB | RD | No
Chieago 51, Il VT71 T 26 |8 | No No| 17| 8 6 PM D! RF |RD [ No
VT7s B 26 |All| No No| 16 4 6% PM D|RF [ RD | Yes
VT105 T | 54 |All| No No| 20| 4 | 6 D| FB No
VTiel T 75 |Alll No No| 22/ 8 | S8ED D| FB | RD | Yes
VK106 C 54 |All| No No| 20| 4 8 D| FB No
Multiple Television Mfg. Co., M 1250 90 [All| No No | 0! 8 6 PM D|FB | Dis | Yes
987 Hegeman Ave., Brooklyn 8, N. Y. | M 1500 L 130 |All| No No| 30| 8 6 PM D|FB | Dis | Yes
© M 2000 L | 225 |All] No No| 81| 8.| 26PM D|FB | Dis | Yes
Muntz TV, Inc., 1186 No. Highland, M-12 T 65 |All| No Noj 21|38 5 PM D|FB |RD | No
Los Angeles 88, Calif. M-18 T 65 |Alll No No{ 218 | 8PM D| FB |RD | No
M-14 C 65 |Alll AM-FM/| Yes| 21| 8 8 PM DI FB [RD | No
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National Cb., Inc., 61 Sherman Street,  NC-TV-7 T 24 (10 No No | 18| 6 | 2 4x6 D/ RF |RD No
Malden 48, Mass. INC-TV-10 T 54 10 No No 17! 8 | 2 4x6 D FB 'RD No
INC-TV-10 C | 54 10 No No 17 8 12PM D FB RD No
New England Television Co., s Custom C 150 Al All Yes 85 5 12 PM D FB Dis" Yes
544 E. 6th St., New York 9, N. Y. . )
| Nielson Television Corp., 1018-A C 65 All No No 30 7 -12ED D FB Yes
| Newtown Ave,, Norwaulk, Conn. 1019-TRP C 65 All AM-FM Yes 38 7 12ED D FB Yes
Olympic Radio & Television, Inc., TV T . 54 All No No 22'7 4x6PM D' FB Dis Yes
$4-01 38th Ave,, TV928 C 54 All AM-FM Yes 31 11 8 PM M-FB X Yes
Long Island City, N. Y. TVa2sLP C 54 All AM-FM Yes 31 11 8 PM MFB X Yes
. RTU-8 Duplicator T 52 No No 12 2 5 PM. D FB
Packard-Bell Co., Inc., '1201TV C 52 Al AM-FM Yes| 41 5 12PM D FB RD Yes
1320 S. Grand Ave., 3381TV C 52 All FM No 83 6 6% PM D FB ‘RD No
Los Angeles 54, Calif. 4580TV C 75 All AM-FM Yes 49 5 26 PM D FB Dis Yes
| ! 112 ED
Philco Corp., Tioga & C Sts., 1002 T 52 8 No No 24 6 5PM D FB RD Neo
Philadelphia 34, Pa. 1040 C 52 8 No No 25 6 5 PM D FB RD No
1076 C 52 8 AM-FM Yes 34 6 10PM D FB RD No
1240 C 75 8 No No 26 6 5 PM D FB RD No
11278 C 75 8 AM-FM Yes 85 6 10PM D FB RD No
12500 C 300 8 No No 20 5 1WPM D FB RD No
Pilot Radio COE)., 87-06 36th St., 'TV-87 T 8 All No No 21 5 4 ED D RF RD No
Long lIsland City 1, N. Y. TV-42 C 192 All No No '8 5 12ED P AF RD Yes
[TV-952 ! All AM-FM Yes 46 5 12 ED AF RD Yes
| Radio Corp. of America, 8-PCS5-41 C 300 All No No |34 7 12PM P FB Dis No
RCA Victor Division, 8-T-241 T 52 All No No | 22 7 5x7 PM D FB Dis No
Camden, N. J. | 8-T-243 T 52 All No No | 22.7 5x7 PM D FB Dis No
8-T-244 T 52 All No No | 22 7 3x7 PM D FB Dis No
8-TV-321 C 52 All AM-FM Yes 29 9 12PM D FB Dis No
8-TV-323 C 52 All AM-FM Yes 299 12 PM D FB Dis No
648-PV C 300 All Al Yes 4112 12PM P FB 'Dis No
’74]-PCS L 300 All No No 384 7 12PM P FB Dis No
3T270 T 126 All No No 9_6
Regal Electric Corp., [TV-1030 T 54 All FM No 30 4 5x7 PM D FB Dis Yes
603 W. 130th St., New York | . ; H
Remington Radio Corp., [s0 C 728 FM No|26 7 8PM D FB 'RD No
80 Main St., White Plains, N. Y. [130 C 121 Al FM No | 2617 8 PM D FB |RD No
1606 C 72 All AM-FM Yes 35/ 6 10PM DiFB |Dis No
1669 C 72 All AM-FM Yes| 85| 6 10PM D FB |Dis No
1950 T 72 All FM No 25,6 8 PM D FB 'RD No
Remler Co., Ltd., 2101 Bryant St., 7150 C | 57 All Al Yes l T7 ] D FB Yes
San Francisco 10, Calif. ) ‘ | i
Scott Radio Laboratories, lnc., 6T11 T 192 'All No No | 34| 6 | P ] No
4541 Ravenswood Ave., 300 C | 52 All No No 80|55 |12PM D|FB |Dis No
Chicago 40, Ill. 400-B C |182 All No No|34|5 10PM P FB |Dis No
800-BT . C 192 Al All Yes| 58| 5 |15 PM P FB |Dis No
Sentinel Radio Corp., 400 TV ] B | 26 All No No[2074 | 5 D' RF RD 'No
2100 Dempster St., Evanston, Il 402 CVM C 52 All No No l 2| 4 8 D FB RD No
405 TV | T | 6 |All No No|20/4 | 5 D RF |[RD No
Shevers, Harold, Inc., 930T CM| 52 ‘11 No No{s0|4 5ED D RF RD i No
33 W. 46th St., New York 19, N. Y. ] . |
Sightmaster Corp., 385 North Ave., 10 T | 8 All AM /4 9 ' M FB (RD No
New Rochelle, N. Y. 10-8-1 T 52 Al AM 5 6x9 D FB RD Neo
10-SL-2 [ T 120 Al No No| 25,4 10 D'FB |[RD No
12-5-1 All AM |5 | 4x6 PM D FB 'RD No
12-5-4 T 80 All No No| 24 10 D FB RD No
12-8-5 T 80 All No No | 25 4 10 D FB |RD No
12-5-6 CM 80 All No No! 25 4 10 D FB RD No
|16-8-1 T 130 All AM No | 5 4x6PM D FB RD No
15-5-3 T 180 All FM No| 25/ 4 10 D FB RD No
115-5-4 CM 130 All No No'e5/4 10 D FB RD No
| Americana T 120 All AM-SW 2.4 PM FB RD No
Sonora Radio & Television Corp., [ 700A T 54 All No No 7 PM D FB RD No
325 N. Hoyne Ave.. Chicago 12, Tl
Sparks-Withington Co., Sparton 4600TV C 7¢ All AM-FM Yes 28 5 10 M RF RD Yes
Jackson, Mich. Sparton 4940TV C 52 All No No 28 5 10 M RF RD Yes
Starrett Television Mfg. Corp., 800 series C 52 All No No 21' 5 5 PM D FB Dis Yes
601 W, 26th St., New York 800 series C 78 All AM-FM Yes 20 8 12 ED D FB Dis Yes
1510 C 118 All AM-FM Yes 42 8 12ED D RF Dis Yes
Stewart-Warner Corp., AVC-1 C 58 All No No 28 5 6x9 M' RF 'RD No
1826 Diversey Parkway, AVC-2 C 58 All No No 28 5  6x9 M RF RD No
Chicago 14, Tl AVT-1 T 58 All No No @ 5 5 D RF RD No
Stromberg-Carlson Co., ‘TS 10 H T 52 All FM No 28 6 8 D FB Dis No
100 Carlson Rd., Rochester, N. Y. TVizgH T 75 Al FM No 26 6 6 PM D FB Dis No
TVi2L C 75 Al FM No| 26| 6 ' 12 PM D FB Dis No
TV 12 LeM C 52 All' FM No 28| 5 | 12PM D FB Dis No
TV 12 MsM 75 Al Al Yes; 26| 6 | 12 PM D/ FB Dis No
TV 12 PM C | 72 Al All Yes| 33| 5 | 12 PM D FB |Dis No
Tech-Master Products Co., | 630-TK K i 52 Alll No No | 80[ 7 5 ED DI FB [Dis No
443 Broadway, New York 630-WC W | 52 All' No Noi 380/ % | 5ED ' D|FB |Dis No
Videola | T 52 Al No No 30 7 | S5ED D FB |Dis No
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Tele King Corp., 601 W. 26th St., 210W 3 T 60 | All No No| 30| 8 5 ED FB | Dis| No
New York 1, N. Y. 212 T 75 | All No No| 23| 8 8 M FB | Dis| No
s10W C | 60 {All No No| 80| 8 5ED EB | Dis| No
BM100 | T [120 AllNo | No| 238/ 8 8PM D FB | Dis| No
Telesonic Corp. of America, C, | 661T-23-10 | T 7 ' FM | No| 23 4 | FB | | No
212 Concord St., Brooklyn, N. Y. ' |¢6iT-23-12 | T 7 FM | No| 23 4 | |FB| |No
Teletone Radio Corp., ’ TV-149" ¢ T All! No | D 4 PM | D'RF| RDJ No
540 V. 58th St., New York TV-170 T 24 | Alll No Nol | 7 6 PM D RF No
TV-239 T All: No ! 20| 4 6x8 D FB | RD| No
TV-279 C [ 52|AllNo |Nol217 8PM | D FB RD| No
Television Assembly Co., “1F101C K| s52/AllFM [ No| 80 5 12PM | D RF' Dis | No
540 Bushwick Ave., F1018 | K | 52 [All No No| 80| 5 12 PM D| RF | Dis | No
Brooklyn 6, N. Y. Fi121C T f 75 {All FM No| 29| 5 5x7 PM D/ FB | Dis No
F1218 T 75 | All] No Nol 29/ 5 5x7 PM D/ FB | Dis L\O
F151C T | 120 |All FM No| 29/ 5 5x7PM | D FB| Dis| No
F1518 T | 120 | All| No ] No| 29| 5 5x7 PM D FB | Dis | No
| M101C K 52 |All FM No| 29| 5 12 PM D RF | Dis | No
MI0IS K | 52 Al No No| 28/ 5 12PM | D RF | Dis| No
| P-520-W L 520 | Al FM No| 37/ 6 .12PM P FB Dis | No
| Snaider Auditoripm € | 520 |All FM_ | No| 36| 6 13 PM P FB | Dis | No_
Television Development Labs, Inc., | 820A T | 527 No [ No| 21/ 7 7PM D RF | No
252 W. 64th St., New York 23, N. Y. i | ; | , | )
. 1] 52 [All No | No[ 80 8 Various | D FB Yes
Televista Corp. of America, M-101 W [ . l (s |
114 E. 16th St., New York 3, N. Y. , M-101A W '[];? [ AN AM'I‘Ml N°l‘ 3310 uptolsin D FB U RE
| Monte Carlo L | 124 Al No | No 308 6ED | D FB | Yes
Televue Corp. of America, [ Dual 15 L | 121 [All FM ‘ 38 7T 12 D FB | | No
339 Laurel Ave., Lakewood, N. J. | Theatre C 130 Al AM- FM Yes 46] 7 212 | D FB | No
TELvision Laboratories, Inc., | TR 7-1 T | 2 5 | No' 21/ ¢ 5PM | D Rl" Dis |
542 N. Parkside Ave., Chicago 44, 1. | TR 10-1 T 525 No | No 2,6 5PM | D RF| Dis | Yo
Tradio, Inc., 1001 First Ave., [ Tradio-Vision No.9 L | 24 | All No ""No 88 4 12ED P FB| | Yes
Asbury Park, N. J. | | 192 | | !
Transvision, Inc., 460 North Ave., | AA, AG K | 75 All No No 22[ 4 6x9PM | D FB| RD' No
New Rochelle, N. Y. * 150 [ |
’ | AB, AH K 75 | Al AM-FM Noi 24 6 6x9 PM D FB | RD| No
| 150 ] | |
| AC, AJ, AK K ' 52 Al No No| 28| 4 6x9PM | D FB | RD| No
75 ‘ |
| 150 | .
United States Television Mfg. Corp., | CFM-12823P C 76 | All No ’ Nol 211 6 12PM | D/ FB] Yes
3 W. 61st St., New York 23, N. Y. | CFM-15925P C | 121 [All No No| 23] 6 12 PM | D FB| Yes
| KRV-12836 C All AM-FM Yes 36| 5 & 12 PM D FB | Dis | No
KRV-15836 | 121 | All AM-FM| Yes 36/ 5 &12PM D/ FB | Dis | No
T3X 4836 L | 20.- | All No l No 8 12 P| RF | Dis | Yes
200, | | |
T-525-PIC L | . Al No| 3¢/ 6 12 P| RF | Dis | Yes
T-530 L | 615 Al | No 8¢ 6| 12 P| RF | Dis | Yes
T-621 C 355 All Yes 32{ 6 | 12 P! RF | Dis | Yes
T-10823P T All No No| 23/ 4 | 5x7 ED D FB Dis | No
T-12823P T All' No No| 23| 4 | 12 PM D' FB | Dis | No
T-15823P | T |121 |Al No No 28| 4 | 6PM | D|FB | Dis| No
Videraft Television Corp., Add-A-Vision A T | 52 . No No| 11| 2 = 4x6 | D FB] No
780 E. 137th St., Bronx, N. Y. Add-A-Vision AV151 T | 180| [ No  [No| 11| ¢ 4x6 | DIFB| [No
Raymond | C Alll No No| 23| 7 | 4x6 | Di FB | Dis | Yes
Stewart | C | 130 | All; No No| 23| 7 , 4x6 D| FB | Dis | Yes
Video Corp. of America, 1203 I T 80 | All AM-FM| No| 88 7 8PM D; FB | Dis | No
385 Flatbush Ave. Ext., 1212 C | 80| Al AMFM| Yed 33 7| 8PM Dis | No
Brooklyn 1, N. Y. 1505 | L | 130 | All FM | No| 20/ 5 8PM Dr FB No
1510 C | 180 [Al AM-FM| Yes 88/ 7| 8PM No
VS5 T 26 | Alll No No| 28| 7 5§ PM l RF RD /! No
VS-105 T 52 | All No Nol 20/ 7  4x6 EM D RD | Yes
VS-120 ' T | 8 AlllNo | No 20| 7| 4x6EM | D| ¥B | RD | Yer
Videodyne, Inc., 88 Jefferson St., 10FM T | 58 Al FM | No' 26 8 4x6 DT FB | Dis | No
Stamford, Conn. 10TV T 58 All FM No 26/ 3, 4x6 D! FB | Dis ! No
12FM T 72 All FM No| 26 8 | 4x6 | FB | Dis | No
12TV T 72 All FM No| 26| 8 | 4x6 D/ FB | Dis | No
Consolette C 52 | All' No No| 19} 4 | 10 D| FB | RD | Yes
Consolette | C | 75 All No No| 19| 4 | 10 D/ FB | RD | Yes
Westinghouse Electric Corp., H-181 C 52 |8 | No No| 27| & ’ 6 PM D| FB | RD | No
1854 Susquehanna Ave., Sunbury, Pa.| H-196 T 52 | All No No| 27/ 8 6 ED D| FB | RD | No
H-207 C All AM-FM| Yed 85/12 ' 10 ll;]D D| FB | RD | No
10 PM |
H-217 S| m Al AM-FM| Yed 3812 | '910PM | D FB | RD | No
H-223 | T | 52 Al No No| 28/ 7. 6PM | D|RF |RD | No
Zenith Radio Corp., 6001 Dickens Ave., | 28T-926 | T 79 ['All No No| 28] 7 | 514 PM I D| FB | Dis | Yes
Chicago 89, IIL. 28T-060 | C | nslal No No/ 28! 7 10PM | DI/ FB ! Dis | Yes
SYMBOLS
B—Portable D—Dirsct-view K—Kit PM~—Permanent-magnst X—Discriminator on TV
C—Console model Dis—Discriminator L—Large commercial RD—Ratio detector Rotio Detector for FM
CA—Co-axial ED—Electrodynamic M—Mirror-reflected-view = T—Table model Speaker size given in inches.
CM—Custom built FB—Flyback P—Projection W—Wired chassis
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atom promises as great an ad-

vance in measurement and con-
“trol of radio frequencies as took place
with the introduction of the crystal
oscillator. Developed by the Bureau
of Standards, it has been publicized
widely as a measurer of time, an
“atom clock.” Radiomen will be more
interested in it as a frequency control
and standard. The difference is merely
one of viewpoint—a clock is a counter
of the number of swings of some osecil-
lating object, and a frequency control

NEW and fundamental fre-
A quency standard based on the

Fig. I—RJf. alters nitrogen atom’s position.

is simply a means of assuring that a
given number of oscillations will take
place in a given time.

The present time and frequency
standards are based on the period of
the earth’s rotation. However, the earth
is slowing down very gradually because
of tidal friction in shallow seas. In ad-
dition, there are irregular variations—
some of them rather sudden—in the
period of rotation, the reasons for which
are unknown. These two causes are re-
sponsible for changes in mean solar time
and therefore in-the frequency of any
periodic or vibrating systems measured
in terms of such time standards.

In recent years, vibrations of atoms

in molecules have been found in the
microwave region of the radio spectrum.
It is possible to make very precise
measurements of these lines by radio
methods, using all-electronic equipment
of unprecedented sensitivity and reso-
lution. Scientists of the National Bu-
reau of Standards began seeking a
means of utilizing some of these vibra-
tions to control an oscillator which in
turn could be used to drive a clock. The
atomic clock was the result. Controlled
by the invariable molecular system of
ammonia gas, it is independent of astro-
nomical determinations of time.

, The ammonia molecule consists of

three atoms of hydrogen and one of
nitrogen, with the nitrogen atom slight-
ly above the plane of the hydrogen
atoms (Fig. 1). Outside forces (such
as radio waves) ean make the nitrogen
atom change its position as shown in
the figure, so that instead of being a
flattened pyramid pointing upward (for
instance), it becomes one pointing
downward. A radio wave at the natural
oscillating frequency of the nitrogen
atom will cause large numbers of atoms
to change their positions or oscillate
back and forth, drawing power from the
wave as they do. Thus ammonia gas
absorbs power from a radio wave at its
own frequency, and does not absorb
power from nearby frequencies (Fig.
2). The gas molecule thus gives an ex-
act frequency indication.

To use the absorption frequency to
regulate a clock, it is necessary to com-
pare it with another signal—in the case
of the Bureau of Standards, the crystal
signal from a standard crystal-con-
trolled clock. A frequency-modulated

signal sweeps across the absorption fre-

quency of the cell, developing a pulse
at the instant it passes the absorption
frequency, and another pulse when it
passes the output frequency of the crys-
tal generator. If these two frequencies
are exactly the same, the two pulses will
occur simultaneously (or may be made
to occur ‘with a fixed interval between
them). If the frequency of the crystal

Television is Booming—Cash in on ift!

—Run Clocks

generator changes, a circuit similar to
that long used in automatic frequency
controls develops a voltage which is ap-
plied to bring it back to frequency.

The absorption cell itself is a 30-foot
section of waveguide (which can be
seen wound in a spiral around the clock
in the large photograph). A small
amount of gas is contained in the tube,
at a pressure amounting to partial
vacuum.

Frequency - discriminator or servo-
mechanism control circuits for atomic
clocks might be developed in many dif-
ferent forms. The electronic control cir-
cuit in the present atomic clock is one
successful form of several being devel-
oped by the National Bureau of Stand-
ards. Fig. 3 is a block diagram of the
complete equipment.

The fundamental-frequency signal is
generated by a 100-kc crystal oscillator,
and then multiplied up to 270 me by
a frequency-multiplying chain using
standard tubes. In the next step, the
multiplying chain is continued up to
2,970 me¢ with a frequency-multiplying
klystron, which is also modulated by an
FM oscillator generating a signal at 13.8
#+0.12 mec. This makes the frequency-
modulated output of the klystron 2983.8
#+0.12 mc. After further amplification,
the frequency-modulated signal is mul-
tiplied in a silicon-crystal rectifier to
23,870.4 *=0.96 mc, and fed to the am-
monia absorption cell. As the frequency
of this modulated control signal sweeps

Fig. 2—Ammonia absorbs only one frequency.
RADIO-ELECTRONICS for
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A basically new primary frequeney and time standard, more

accurate than the spinning earth itself, opens new vistas in
high-precision radio frequency contreol and time measurement

across the absorption frequency of the Lo 23870.4 égffm’”o” XTAL —
ammonia vapor, the signal reaching the GENERATOR 40.96MC 23,870.1MC DETECTOR
silicon-crystal detector at the end of the e
absorption cell dips because of the ab- zgeg,a‘,_.o,mc i
sorption, thus giving a negative output
pulse. KYSTRON. 3.8 FREQUENCY SAWTOOTH .

A second pulse is generated when the FREQ.MULTI= [~ 20.15MC | hetriaron . GENERATOR AN,
output of the frequency-modulated os- PLIER X1I
ci].lator at ]3.§ 10._12 me is fed'to a Pwm |3.0*10.I2MC *
mixer (or radio receiver) into which is —
also fed a 12.5-me signal from the crys- FREQUENCY EiEon
tal multiplying chain. When the signal L L '%'L‘EE"D"J??%RK - :"‘P“F'E“ e OISCAIMINATOR
sweeps across the frequency to be tuned X 2700 PULSE SHAPER
in (12.5 mc plus the 1.39-mc intermedi-
ate frequency of the receiver, or 13.89 +'°°"°
me), an output pulse is generated. 100KC e

The time interval between these two XTAL < EERE <
pulses—that from the absorption cell, OSCILLATOR \
caused by the absorption line, and that JIOOKC 50
from the receiver or mixer—is a meas- _J
ure of the degree to which the fre- FREQUENCY 1000/ | 1000 CYCLE 50 CYCLE ncvn;r(.;mGE
guency-multiplying chain is tuned to DIVIDERS CLOCK CLOCK €RROR

the absorption line. The two pulses can
therefore be made to control a diserim-
inator circuit (Fig. 4) which will give
zero output when the time interval is
right (that is, when the circuit is tuned
to the absorption line) and will gen-
erate a control signal when the time
interval js wrong. If the crystal oscil-
lator drifts in frequency to higher val-
ues, the time interval between the two
pulses increases; for frequencies which
are too low, the interval decreases.

The control signals thus generated
are fed to a reactance tube, which then
forces the crystal circuit to oscillate at
the correct frequency to tune to the ab-
sorption line. The erystal oscillator is
thus locked to the ammonia line. Fre-
quency dividers then divide the precise
100-ke signal down to 50 eycles to drive
an ordinary synchronous-motor clock,
and also to 1,000 cycles to drive a spe-
cial synchronous-moter clock designed
for exact adjustment and comparison
with astronomical time to within .005
second.

Control of the erystal circuit depends
on the relative duration of the positive
and negative portions of a square-wave
signal generated by the discriminator.
The two pulses between which the time
interval is to be measured turn a trig-
ger circuit or square-wave generator
(the two 6AS6’s of Fig. 4) on and off
in the diseriminator. When the time in-
terval is correct, the on-off cycle gen-
erates no output signal from the posi-
tive and negative peak detectors driven
by the square-wave signal. The detec-
tors or rectifiers (the two halves of the
output 6AL5) draw current on the posi-
tive and negative peaks of the square
wave; but, when the positive and nega-
tive portions of the square wave are of
equal duration,. they balance and give,
no direct-current output. If the time in-
terval between the two input driving The atomic clock, with Dr. E. U. Condon (left) and its inventor, Dr. Harold Lyons [at right),
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Fig. 3—Slightly simplified block diogram of the National Bureau of Standards atomic clock.
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A rear view of the otomic time control unit.

pulses gets longer or shorter, the rela-
tive duration of the positive and neg-
ative parts of the square wave changes
so that a resultant direct-current out-
put is generated. This output is positive
or negative, depending’on the change
in the time interval.

Thus, no control voltages.is ‘generated
when the crystal oscillator is on the
proper frequency to agree, through the
frequency-multiplying chain, with the
ammonia line, but a positive or negative
control voltage is produced for correct-
ing the oscillator circuit when it drifts
one way or the other from its proper
value.

High-frequency transmitters can be
controlled by methods similar to that
used in the atomic clock. A discrimina-
tor or servo circuit locks the transmitter
to a spectrum line through a control
signal generated by the servo when-
ever the frequency drifts. It would be
better to eliminate the servoe or dis-
criminator and develop an atomic oscti-
lator in which the absorption line would
directly determine the frequency of the
oscillator or transmitter. This would be
analogous to a low-frequency crystal os-
cillator and would make possible many
new applications to microwave radio
systems.

Dr. Harold Lyons, in recent work at
the National Bureau of Standards, has
designed circuits of this type for use

6AS6 (24 TEST QUTPUT
7 L
Fiuee -
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005 I.os 05
PULSE AMPL 500Kz
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Fig. 4—The square-wave generator and discriminator circuit which supplies the a.f.c. voltage.
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Absorption cell, cross-section. Cell is o piece of waveguide coiled round the clock’s dial.
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Fig. 5—Magic tee and atom escillator circuit.

in transmitter control and for making
an atomic clock and frequency standard
without using discriminator circuits. In
this method, the atomic-oscillator fre-
quency is reduced by frequency dividers,
but no crysta] -driven, frequency-multl-
plying chain is used, as in the present
clock, nor is any servo circuit required.
The circuit (Fig. b) is a feedback os-
cillator in which feedback is obtained
for the amplifier .through a magic tee

- (the waveguide section pictured in Fig.

5) only at the absorption line frequency.
The tee is balanced at all other fre-
quencies, but the absorption at the res-
onance frequency of the line unbalances
it and allows the feedback signal to be
passed through so that the ampliﬁer
oscillates. This eircuit requires a micro-
wave amplifier at the frequency of the
absorption line. Such 24,000-mc ampli-
fiers have been built, but are not yet
commercially available.

It is probably along this line that con-
trols for future u.h.f. equipment will be
developed. Oscillating crystals become
progressively less practical as frequen-
cies go up, and even in present-day FM
and television work have to be operated
at a frequency far below that trans-
mitted, their output being increased
through a series of multipliers. The ab-
sorption line will operate at so high a
frequency that the problem will be one
of frequency division rather than multi-
plication. Various gases with different
absorption frequencies may be used, and
other frequencies obtained from them
by successive divisions and remultipli-
cations.

The Bureau of Standards is now in-
vestigating the possibilities of using
special isotopes with lower natural fre-
quencies. Thus deuterated ammonia,
whose hydrogen atoms are heavy hydro-
gen (deuterium), would resonate near
1,200 instead of 24,000 mec. Other possi-
bi]ities are still unexplored.
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The EKleetroniec Bratn

building a brain would have been
considered fantastic. Mind and
matter had been carefully sepa-
rated by the philosophers who were
mostly convinced that any non-living
connection was impossible. No mere
machine, they said, could produce the
remarkable features of the brain. In a
sense, of course, they were right. When
they thought of a machine they im-
agined objects like a wheelbarrow, a
typewriter, or a steam-engine. They
had observed that such machines if
controlled, like a typewriter being tap-
ped, were inflexible in action, and if un-
controlled, like a motor car without a
driver, were apt to destroy themselves.
But nowadays the word ‘“machine”
has a much richer meaning, the posi-
tion having been transformed by the
invention of the electron tube. This de-
vice has two main properties: it allows
power to be injected freely into a ma-
chine, causing high activity, and it pro-
vides a means by which one part of a
machine can affect the behavior of
another part with little back-action. At
last those who would build a brain have
something comparable in functioning
powers with the nerve cell.

ﬂ WENTY years ago the idea of

The noture of @ brain

But even if we are given an abun-
dance of highly active and sensitive de-
vices like nerve cells or tubes we have
yet to assemble them into something
that makes sense. And what does
“make sense” mean in the brain or in
a machine? Here wide differences of
opinion occur. To some, the critical test
of whether a machine is or is not a
“brain” would be whether it can or can-
not “think.” But to the biologist the
brajn is not a thinking machine, it is
an acting machine; it gets information
and then it does something about it.
Like every other organ in the animal
body, it is a means to survival.

This last property decides its fupda-
mental mode of construction; it must
have certain permanent goals—the es-
sential conditions for its existence—and
it must be able to attain them in a
variety of circumstances. If one path
to the goals is blocked it must find an-
other. If the circumstances change, it
must readjust its methods. The brain
of an insect has available a few per-
fected inborn patterns of behavior. It
will try them in turn, succeeding if the
circumstances are of a standard type.

* Department of Research, Barnwood House,
Gloucester, Eng 5
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By W. R. ASHBY, M.A., M.D.*

The brain of a mammal is of more in-
terest to us, for it has a diffuse ability
to puzzle out some sort of adaptation
to an indefinitely large variety of cir-
cumstances. Man is himself the out-
standing example of the potentialities
inherent in this subtle mechanism.
The ability of the brain to look after
itself by correcting all deviations from

'
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Here, for the first time in any
American magazine, we pre-
sent to our readers the com-
plete account of the new
epoch-making and thought-
provoking electronic brain,
developed in England, and
featured recently in news
dispatches all over the world.
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a central, optimal state, and particu-
larly its ability to do so by a variety of
methods, being flexible about the route
but unchanging in its aim, was usually
regarded as quite beyond the powers of
any machine, but it has been known
since 1940 that machines of the more
dynamic type can do this quite easily.
All that is needed for this goal-seeking
flexibility is that the system should have
negative feedback. When there is no
feedback, as when a door-bell button
is pressed and the bell rings, there is
neither sense nor nonsense—it does just
what jts present state of repair or dis-
repair enforces. But when a radar-con-
trolled anti-aircraft gun receives im-
pulses both from the target plane and
from its own shells, and is affected by
the distance between the two so that it
tends to make the distance between the
two zero, then such a system has nega-
tive feed-back and is “goal-seeking.”
The important point here is that the
property of being “goal-seeking” is not
that of life or mind but of negative
feedback, and any machine, however in-
animate, which has negative feedback
will show this feature.

Se orgenizing micic g

But this does not complete the re-
quirements. Thus, if the gun-radar-
plane system had positive feedback it
would tend to make the distance be-
tween shell and plane a maximum and

would therefore seem to be trying to
get its shells as far away from the
plane as possible. Clearly, the introduc-
tion into a system of feedback in gen-
eral does not solve the problem; for if
without feedback the gun will aim any-
where, yet even with the feedback it
may either seek the target or it may
positively avoid it. What is to ensure
that the feedback has the correct sign?
In the gun-radar-plane system the
problem is easily settled: the designer
carefully arranged the construction so
that the feedback was negative. In the
brain of an insect, all variations born
with wrong feedbacks were eliminated
by natural selection ages ago. But in
the higher animals the position is differ-
ent. Large numbers of the feedbacks
are left at first undecided, since it is
experience and not the inborn (gen-
etic) characters which are to deter-
mine the feedbacks. Thus, a cat may
have to learn to go towards red meat
(negative feedback), but to go away
from red embers (positive feedback).
That a kitten’s initial feedbacks are
rather chaotic is shown by the way in
which it may shrink away from a saucer
of milk and then run towards a red-hot
fire. Yet we know from experience that
day by day the kitten’s feedbacks
change, always improving, and tending
to those values, positive and negative,
which ensure the animal’s survival. The
problem of the mamalian brain, then,
is that as a machine it has to work out
an essential part of its own wiring.

The hemecsiot

Such ability to learn and to adapt
by internal re-organization was re-
garded as a great mystery, but the
principles are now better understood.2 To
demonstrate them and to show that these
principles do, in fact, produce such be-
havior, a machine has been constructed
and has recently been demonstrated.?

The homeostat consists of units, four
of which are shown in Fig. 1. Each car-
ries on top a suspended magnet, shown
in Fig. 2, and the behavior of these
four magnets provides the focus of
interest.

Each magnet (M in Fig. 3) is af-
fected by currents in the four coils
around it, the currents coming partly
from the other units (A, B, C) and
partly as a self-feedback (D). (The
apparently single coil of Fig. 2 is com-
posed of the four coils of Fig. 3). In
front of each magnet is a trough of
water with electrodes at each end at
-2 v and -15 v respectively. The magnet
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Fig 2—Quadruple coil ABCD encircles magnet M which is suspended by the needle pivot.
The suspending wire extends forward on its end into the water in the semicirculor plostic
trough which has electrodes at each end. Potential for the grid is taken from the pivot socket.

is suspended on a needle pivot by a
wire sling which dips into the water and
picks up a potential which depends at
each moment on the position of the mag-
net. The potential goes to the grid of a
triode and thus controls the d.c. output
of the unit. (The resistor E is first ad-
justed so that when the magnet is
central the unit has zero output). This
output goes to the other units in series
where it becomes one of their inputs.

This arrangement sets all four units
into action and reaction on one another.
As soon as the system is switched on
the magnets are moved by the currents
from the other units, but these move-
ments change the currents, which cause
fresh movements, and so on.

These actions and reactions can be
modified by various constant settings.
Thus, the current from, say, unit 4 to
unit 2, can be controlled as to its po-
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larity of entry into the coil by X (Fig.
3). In addition, the potentiometer P
decides what fraction of the input cur-
rent actually goes through the coil.
These controls can be hand set by the
upper two rows on the front panels.

When set in some way, the magnets
show some definite pattern of behavior,
the pattern depending on the pattern
of the hand settings. If these latter
give a stable arrangement then the four
magnets move to the central position
where they actively resist any attempt
to displace them. If displaced, a co-
ordinated activity brings them back
to the center, rather as an animal posi-
tively seeks its optimal conditions. Other
settings may, however give instability,
in which case a “runaway” occurs and
the magnets diverge away from the
centers. In such cases the feedbacks are
producing “vicious circles” which would
be driving the animal away from its
optimal conditions.

But the feedbacks, instead of being
set by hand, can be controlled by simi-
lar wirings arranged on a uniselector
(V) in each unit. The values chosen for
the wirings were deliberately random-
ized, the actual numerical values being
taken from a published table of random
numbers.> When controlled by the uni-
selectors, the pattern of feedbacks de-
pends at any moment on the values
provided by the uniselectors at that
time. Twenty-five positions on each of
four uniselectors means that 390,625
combinations of feedback patterns are
available.

Finally, in each unit the uniselector
moves to a new position when and only
when the output current of that unit
exceeds the value sufficient to close the
relay (F), the latter energizing the
coils (G) of the uniselector.

When the control is diverted by the
switches S-S so that not the hand con-
trols but the uniselectors determine the
settings, then a new feature emerges in
the behavior of the system. As before,
the units start acting on one another,
but the uniselector settings change
whenever the system is unstable, i.e.,
whenever the magnets diverge far from
the central position. In other words the
machine starts to hunt for a combina-
tion of uniselector settings giving a
stable system, i.e., giving the proper
internal feedbacks. When it finds a com-
bination with the right feedbacks it
holds that combination and will then
demonstrate that it has assembled that
feedback system which results in a co-
ordinated maintenance of its variables
at optimal values, like a living thing.
The important point is that it finds its
own arrangement of feedbacks, the de-
signer having merely provided it with
plenty of variety.

Not only will it find the appropriate
feedback initially, but if we alter the
basic conditions in any way it will pro-
ceed to re-adapt itself to the new con-
ditions. Thus, we may use hand controls
on two of the units, setting them at
arbitrary values to represent some “en-
vironment” to which the other two
units, representing ‘‘nervous system,”
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must adapt, i.e.,, find combinations of
their two uniselector settings which, in
relation to that particular “environ-
ment,” forms a stable system. When the
machine is switched on, it proceeds, as
described above, to find such an adapta-
tion. But if now we alter the hand set-
tings, i.e., change the “environment” to
which the other two units are adapted,
then the machine promptly abandons
those uniselector combinations and hunts
for new ones which will restore adapta-
.tion to the new environment. If now we
change the hand-settings again, a new
appropriate combination will again be
found. And this process can be repeated
as often as we please.

But the homeostat will adapt not only
to random changes in hand settings but
to any change in the dynamic nature of
the machine, whether of a type origi-
nally intended or not. Here, for instance,
are some alterations suggested by my
colleagues who have tried to confuse it.
After it had found a stable combina-
tion we reversed the polarity of.the con-
nection of an output to an jnput; it
promptly changed its uniselector set-
tings till it found a new combination of
settings which was stable in conjunction
with the new conditions. We reversed
the polarity of a trough, thereby chang-
ing some of its feedbacks; it changed
its uniselector settings till it found a
-new combination of settings stable in
conjunction with the new conditions.
A magnet was reversed: it readapted to
the new condition. Bars were placed
across the troughs so’ that the magnets
could swing only to one side: it re-
adapted. We joined two of the magnets
together with a light glass fiber so
that they had to move together; it re-
adapted. In all cases, whatever condi-
tions were imposed, it rearranged its
own wiring through the uniselectors
until it developed the proper feedbacks
in relations to the new conditions.

Is the homeostat a brain then? Hard-
ly, for it is as yet too larval. But it
uses a new principle and can easily be
extended to give much more powerful
developments. Its chief fault in its
present form, with only four units, is
that it has little room to accumulate
new adaptations, but, if it has to adapt
to a new environment, must obliterate
its established adaptations to make
room for the new. This, of course, is a
serious handicap, just as a child would
be handicapped at school if it could
learn what was two times three only
by losing its memory of what was two
times two. The difficulty, however, is a
minor one and could be overcome by a
mere increase in the number of units
together with some minor alterations.

The making of a synthetic brain re-
quires now little more than time and
labor. But there is one point on which
we must be quite clear: a proper syn-
“thetic brain must develop its own clever-
ness—it must not be a mere parrot. No
matter how dazzling the performance,
we must always ask how much of the
performance has been enforced in detail
by the designer and how much is con-
tributed by the machine itself.

MARCH, 194%

Let us suppose that two machines have
been developed to the point where they
can actually play chess. First we con-
sider an electronic computer of the ACE
or ENTAC type. 6.7 Instructions may be
fed into it so that it will make only
legal moves, but this is insufficient—a
random series of legal moves will not
win games. The machine may have great
powers of analysis, but unless this ends
in a demonstrated mate, the analysis

Fig. 3—Schemotic diagram of the homoosfcf.‘

must stop at a judgment. (I assume that
chess, like living, cannot always be
analyzed out completely.) If the de-
signer supplies it with criteria for
judging whether positions are to be
aimed at or avoided, then the criteria
must be decided by the designer. This
being so, such a machine, if perfect,
will produce chess based on a strategy
as good as its designer's but no better.

The second feature of such a system
is that its thousandth game will be no
better than its first.

The third feature is that every part
has an exact duty set by the designer,
who can say at any moment whether it
is or is not working in accordance with
his design and instructions. In short,
it is a slave-brain.

The other type of machine, the homeo-
stat, is based ‘on quite a different prin-
ciple. It needs no detailed instructions,
only some method by which it is in-
formed of the occurrence of illegal
moves and mates. How the machine is
to avoid these undesirable informations
(feedbacks) is left entirely to the ma-
chine to puzzle out for itself. (The ad-
aptations already shown by the homeo-
stat encourage the confidence that with
only minor developments the machine
will succeed.) ’

Let us suppose the homeostat per-
fected and contrast its behavior with
that of the first machine. The homeo-
stat would start off like any other
player—simply by making more or less
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random movements. But the feedback
would soon stop it making illegal move-
ments, and it would tend steadily to
avoid the moves that lead to a rapid
loss of the game. But it must be ad-
mitted that its first games would be very
bad—as bad, in fact, as the first games
of any future world champion. But the
homeostat would tend steadily to shed
bad moves. Lines of play would be de-
veloped or dropped simply according to
whether they did or did not lead to a
win.

These improvements would be in no
way dependent upon the particular de-
tails provided by the designer: they
would be developed by the machine out
of the indiseriminate variety provided,
the feedback being the dominating and
controlling factor. Consequently, such
a machine, if perfect, could eventually
play with a subtlety and depth of strat-
egy beyond that of the man who de-
signed it.

The aim of some has been to produce
the perfect slave-brain. Though un-
doubtedly useful for some purposes,
yet we must not lose sight of our ob-
jective: a synthetic brain should not
only play chess, but should eventually
beat its own designer.

This prospect is now in view.

And the future?

And what after that? Some facts'
seem clear even at this distance. .

.The construction of a machine which
would react successfully to situations
more complex than can be handled at
present by "the human brain would
transform many of our present diffi-
culties and perplexities. Such a machine
might be used, in the distant future,
not merely to get a quick answer to a
difficult question but to explore regions
of intellectual subtlety and complexity
at present beyond the human powers.
The world’s political and economic prob-
lems, for instance, seem sometimes to
involve complexities beyond even the
experts. Such a machine might perhaps
be fed with vast tables of statistics,
with volumes of scieritific facts and
other data, so that after a time it might
emit as output a vast and intricate set
of instructions, rather meaningless to
those who had to obey them, yet leading,
in fact, to a gradual resolving of the
political and economical difficulties by
its understanding and use of principles
and natural laws which are to us yet
obscure.

The advantages of such ,.a machine
are obvious. But what of it disadvan-
tages? There are at least tvo.

Firstly, in its construction, many a
detail will have to be fixed at some arbi-
trary value selected without full knowl-
edge of what features it may impose
ultimately on the type of reactions. Are
the tubes, for instance, to have an
anode voltage near the maximum or
much lower? Once made, such a deci-
sion will result in an all-pervading
tendency in the machine’s behavior. One
machine, for instance, might try to
solve all problems by exploring the pos-
sibilities of immediate violent activity,
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Better TV Sound

By ALLAN LYTEL*

HE makers of television receivers
have concentrated principally on
good definition, larger pictures,

" and less complex circuits, as well
as lower prices. The only part of the
receiver which really seems to have suf-
fered is the audio section. Single-ended
outputs are common, and rarely do we
hear television sound through a speaker
larger than 6 inches.

FM is used for TV sound transmis-
sion—the FCC deliberately decreed it
so, that we might have the benefits of
good fidelity and little noise. What,
then, is more logical than to take ad-
vantage of FM and provide ourselves
with pleasing reproduction? The set
manufacturers, in the main, have not
done it for us. '

The schematic diagram shows how
the writer solved the problem. A very
simple and inexpensive amplifier feeds
a good 12-inch PM speaker mounted in
a separate cabinet. The amplifier-and-
speaker combination gives the benefit
of a 10-watt, push-pull output channel,
and it is unnecessary to modify the re-
ceiver in any way to get it.

The discriminators and ratio detec-
tors used in TV sets and the audio
voltage amplifiers are usually very well
designed and detract little or nothing
from the fidelity. It is the output stage
(in our receiver a single 6K6-GT)
and the speaker which are at fault. The
amplifier, therefore, is fed from the
plate of the last voltage amplifier, tak-

*Temple University Technical Inatitute.

ing the place of the output tube. An
octal male plug is connected to the am-
plifier by a cable. The 6K6-GT is re-
moved and the plug inserted in its
place. The filament wires, connected to
pins 2 and 7 of the plug, carry 6.3 volts
through the cable to the 6SN7-GT and
6V6-GT’s in the amplifier; a shielded
lead connected to pin 5 of the plug
{prong 5 of the 6K6-GT is the grid con-
nection) brings the audio to the first
grid of the 6SN7-GT in the amplifier.
A ground lead links the chassis of the
amplifier and teleset to provide an au-
dio return connection. Naturally, if

. your receiver’s sound section ends in

some tube other than a 6K6-GT, these
plug connections should be altered. But
the purpose of the plug is the impor-
tant point: removing the set’s output
tube and putting the plug in the tube
socket makes all the necessary connec-
tions (with the possible exception of
ground) without requiring any tamper-

OCTAL PLUG - PLUG INTO 8K8-G SOCKET IN TV RCVR

ing with the receiver's innards.

The amplifier contains only two
stages, the minimum necessary to pro-
vide phase inversion for the push-pull
tubes. With most receivers, the gain
will be too high, which is why the
1-megohm volume control was added.
Ordinarily, it will still be most con-
venient to adjust volume at the re-
ceiver, rather than at the amplifier,
which is mounted in the spesaker baffle,
so this control can be set and left alone.
It is best to turn up the volume con-
trol on the receiver to about 76% of
maximum, then adjust the amplifier
control for maximum desired output
from the speaker. After that only the
receiver control need be used.

The circuit of the amplifier consists
of a standard “self-balancing” phase
inverter, a push-pull pentode output,
and a selenium-rectifier voltage doub-
ler. If the supply gives any hum, a
transformer supply can be used, in
which case filament voltage can be
taken from the transformer too. A sim-
ple tone control is connected across the
6V6-GT plates to satisfy listeners who
don’t like high notes or who object to
the rather high noise level accom-.
panying some of the films shown on TV.
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THE ELECTRONIC BRAIN (Continued from page 79)

while another machine might react to
all problems by a tendency to go on
collecting interminable information, do-
ing nothing as long as there was a
shadow of deubt. We are, in short, up
against the fact of “temperament.” The
designer will put in some temperament
or other whether he intends it or not:
once he builds a machine which works
in its own way there is no such thing
as “no” temperament. The peculiar
difficulty here is that the machine will
manifest it in a form too complex and
subtle for the designer’s understanding.

But perhaps the most serious danger
in such a machine will be its selfishness.
Whatever the problem, it will judge
the appropriateness of an action by how
the feedback affects itself: not by the
way the action benefits us. ~

It is easy to deal with this when the
machine’s behavior is simple enough for
us to be able to understand it. The slave-
brain will give no trouble. But what of
the homeostat-type, which is to develep
beyond us? In the early stages of its

training we shall doubtless condition it
heavily to act so as to benefit ourselves
as much as possible. But if the machine
really develops its own powers, it is
bound eventually to recover from this.
If now such a machine is used for
large-scale social planning and coordi-
nation, we must not be surprised if we
find after a time that the streams of
orders, plans and directives issuing
from it begin to pay increased attention
to securing its own welfare. Matters like
the supplies of power and the prices of
tubes affect it directly and it cannot, if
it is a sensible machine, ignore them.
Later, when our world-community is
entirely dependent on the machine for
advanced social and economic planning,
we would accept as only reasonable its

suggestion that it should be buried -

deeply for safety. We would be per-
suaded of the desirability of locking
the switches for its power supplies per-
manently in the “on” position. We could
hardly object if we find that more and
more of the national budget (planned

Television is Booming—Cash in on it!

by the machine) is being devoted to

ever-increasing developments of the

planning machine. In the spate of plans
and directives issuing from it we might
hardly notice that the automatic tube-
making factories are to be moved so as
to deliver directly into its own auto-
matic tube-replacing gear; we might
hardly notice that its new power sup-
plies are to come directly from its own
atomic piles; we might not realize that
it had already decided that its human
attendants were no longer necessary.

How will it end? I suggest that the
simplest way to find out is to make the
thing and see.

¢ Reprinied by special arrangement with Electronic

Enginecring, London, England, from their Decem-

ber 1948 issue.)
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Plays the new Lang-Flay high-Adelity
LP records! Can be connected to u:y
amplifier ond speaker, of to ‘;“1
radio with phono connection. i
L Pi“‘“’P °'::°'::°l:‘:'"m‘.
rpm E
. with crystal hand- gendoble 33 /lﬂ:'.sh R
e 2 half- tive mahogeny : -
u; Nb1e0$’5 125 v An ovistanding buy of cur low P
Far . e

I(nigh Wire Recorder

ire-recordings;

k ond plays wire-rec )
::y:sany 10 or 127 78 rpm disc
recording; serves 9% PA system or a3

| Easy 1o
5 hono oscillator. L
wireless P in compoct simu-

operate. Complete

mike ond pickup,

hour spaois of wire. For 110-120v.,60¢.AC, s] 7.95 And bere’s the up-to-the-minute Supplement—all

80 ¢. AC. $99.50 96-241. ONLY - the new equipment releases, including latest

©6.172. ONLY. . ... “ah 10” Televisioﬂ Console Television developments, and big price reductions
Kl“g t L TV comole. Full 525a. on popular equipment. Send for FREE capy!

A greot velue i"ﬁﬂd‘“'"’“. J
. 2 irect-vie A I
el et m":&gcro.‘Shurp" cireuit; hos Au'?mohc —— I £
assured by : '- hotographic reolism; pictures sssss -------....L
i 1 or pl i

'Go".‘.1c:n :_,;nn for steadiness. Covers ol TV r.hon‘

ore “locked-in” o6 Aeol TR tem with wonderful | ALLIED RADIO CORP.

- h:,e‘-‘:;-m::.ubeauﬁm mohogany finish ‘l"“’:"'- 833 W. Jacksen Bivd, Dept. 2.C-9, Chicogo 7, lilinois
tone quahly. 1ir, Complete with all tubes.

3537 x 19%2" x 204"

For 105-125 v., 50-60 ¢. AC. $269.50 [ Send FREE 1949 ALLIED SUPPLEMENT.

e b 9V"°‘B'Né:'_ [ Send FREE 1949 180-Page ALLIED CATALOG.
All Prices F.Q.B. Chicogo

ALLIED RADIO

Every'hing in Radia and E,ect’onifs Address.....oiviiiiiiiiiiiiiii, L T rronnt TS

Citys mapanos T T LTS Ty Zone...... State.....uye

w tube, High definition

Enter order for

------------J
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Planning a Faectory PA

Engineering the world’s largest industrial PA system

£
By CONRAD EICHORN*

= ol 4

159 - L
Some of the 50-watt amplifiers which furnish 5400 watts to feed more than 600 loudspeakers.
Television is Booming—Cash in on it!

system, the most important element

is proper planning. Even an installa-

tion as large and complicated as the
K-F Broadcasting System at the gigan-
tic Kaiser-Frazer Willow Run plant
presents few mechanical and main-
tenance problems if the preparatory
planning is right.

Kaiser-Frazer and RCA engineers
spent months planning every detail of
the huge installation with the result
that the actual work was a compara-
tively simple matter.

We determined in advance by ex-
haustive testing and experimenting,
exactly what equipment was needed
and the precise number and location of
each unit in the system.

Services required were:

1. Paging, to originate from the con-
trol room or from the night telephone
desk;

2. Announcing, to originate from the
control room or from the main plant
protection office, with provisions for fu-
ture input facilities as needed;

3. Program pickups originating out-
side the plant area and received over
telephone lines;

4, Recording facilities, both disc and
wire;

6. Reproduction of recordings or
transcriptions for broadcast.

To make all of this possible we in-
stalled an RCA type 76B4 consolette in
the control room. The consolette in-

lN building a factory public address

.cludes four preamplifiers, one high-

gain program amplifier, and one high-
gain, 8-watt monitoring unit.

A six-position mixer is included, with
the preamps connected to four of the
mixer positions and banks of mechani-
cally interlocked push keys connected to
the remaining two.

The output of each mixer position is
connected to lever keys which permit
switching it to the program amplifier
for “broadcasting” or to the monitor
amplifier for auditioning. These key
switches are interlocked to disconnect
the studio loudspeakers and operate
“on-air” light relays. A three-position
switch in the input of the fourth pre-
amp permits its operation from a mi-
crophone in the studio, the announcer’s
booth, or the control room.

Push keys in the fifth and sixth mix-
er positions allows any one of the six
remote lines and two turntables to be
connected instantly to either input. Ad-
®* Chief Engineer, K-F Broadcasting System
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Build the finest proven ‘‘CUSTOM-BUILT"’
TELEVISION ASSEMBLY

1

Exclusive
T.A.C. "‘VWI_IIeo"
feature!

Prewired, pretuned
and tubed LF. sound
and video strip (pat-
ents pending). An
exclusive T. A. C. feqa-
ture developed by
our own research. All
on one chassis.

el

MODEL P-520 . .

VSN |

INSTRUCTIONS!

— The most explicit, easiest-tofollow,
most elaborately detailed
instructions in television —

that even the layman
can follow.

CABINETS AND STANDS avail-
dble with all direct view units.
Write for literature.

. 920 SQ. IN. PICTURE

PROJECTION TELEVISION ASSEMBLY

!
t.
i
iR
MARCH, 19459

¢ Bausch & Lomb F: 1.9 Lens * Eastman
Kodak Screen * DuMont Inputuner +
37 RC.A. Tubes * Pre-Wired & Pre-
Tuned Picture ILF. & Sound IF. * Pre-
Wired 30 K.V. Tripler Fly Bsck Power
Supply ¢ _Aulomatic Gain Conirol
Aluminum Coated Top Mirrer » Meital
Rack * Specially Designed Hood and
Picture Frame Supplied ¢+ 5TP4 Projec.
tion Tube = 12" R.C.A. High Fidelity
Specker * Two Low Vollage Power
Supplies.

Deaerann 20 $76950*

MODEL P-520W $89500*

Dealer's net

The obove unii complelely wired and
ready 1o install.

Front and rear .panels optional

TELEVISION

ASSEMBLY CD.

83

"America’s greatest

Television Values
per square inch of
picture!”

Champion Models

20" DIRECT-VIEW MODEL
with DuMont (nputuner and 20" DuMont Tube

213 SQUARE INCH PICTURE! Prewired Voltage
Doubler 14KV power supply, Pre-wired “VIVIDeo"
LF. picture and sound strip (Pat. Pending). ALL
channels TV plus ALL FM radio: Continuous
tuning. DuMont Inputuner is Prewired. Delivered
complete with all components and 30 RCA tubes
plus 20.inch DuMont C.R. tube.

MODEL F-201C  Dectersnet $56675*

“M” SERIES STANDARD and CHAMPION

Direct-View Models
for 10"’ CR TUBES

STANDARD MODEL

29 tubes, including 13-tube “VIVIDeo™ LF. picture
and sound strip (Pat. Pending). This portion com-
pletely wired, tested and aligned. Prewired,
standard tuner ready to use. Handles ALL

channels,
MODEL M-101S tencrre  $716950*
Dealer’s net

CHAMPION MODEL

Same as above except that DuMont Inputuner re-
places Standard Tuner. Gets ALL channels TV
—PLUS all channels of FM radio.

$20950*

MODEL M-101C Le.cr tube
Dealer’s net

Write for literature on our complete line of 10".
12".15" standard and champion assemblies.

540 BUSHWICK AVE., BROOKLYN &, N. Y.

onents OF e
A:}ul;:l:rmgnd are dhg\y qul
gnder the Slm;:;lcx{ AR qud‘tomere;
i TA::m}e\s?:hen gssembled acco
B ® directions.

ing to

NATIONAL PARTS DISTRIBUTORS

Write for the source nearest to you

*PRICES 5% HIGHER WEST OF THE MISSISSIPPI

Television is Booming—Cash in on it!



84{

ditional push keys provide circuits for
feeding cues to remote lines, and other
lever keys permit use of monitoring am-
plifiers in emergencies.

We made provision for the operator
at the console to control the output level
from the speakers within 13 individual
zones in the plant. Thus, we are able
to adjust the output level without the
necessity of making individual adju.t-
ments of the 100-odd power amplifiers.

We selected RCA 50-watt power am-

L T i . <
The best system will hove breckdowns. Engineer Henry Lyons shoots trouble in the console.

plifiers (MI 4288) having a combined
hum and noise level at least 60 db be-
low their rated output, with a fre-
quency response of 75 to 10,000 cycles
within 3 db.

The amplifiers are mounted in metal
racks, six to a rack. They have plug-
type terminals for input, output, and
a.c., which provide easy means of re-
placing defective amplifiers. Each am-
plifier has two volume controls: one for
high-level and one for low-level input.

The relay power-supply units are
selenium rectifiers capable of 24 hours
of continuous operation under full load.
They deliver 24 volts of direct current
at 2 amperes. i

Plate-circuit relays are mercury-con-
tact units with 24-volt d.c. coils.

The transeription turntable is an
RCA 70-D, equipped with a 72DX re-
cording head.

For remote pickups from locations
outside the studio, we use an RCA
OP6-OP7 remote amplifier and mixer
to feed the programs over telephone
lines.

For the best all-purpose perform-
ance, we selected RCA MI-6311 paging
horns, MI-6366 re-entrant horns, and
MI-6308 industrial baffles, the latter
using MI1-12421 12%-inch, 10-watt,
cone speakers.

The paging horns and re-entrants
are alternated throughout the plant, the
spacing being determined by the noise
to be overcome, to give the best over-
all reception of both voice and music.

The horns, equipped with MI-6306B
driver units rated at 25 watts, are
clustered five to an amplifier and there-
fore use but 10 watts each. This ar-
rangement makes possible pin-point
volume control in areas of varying noise
levels. The industrial baffles and cones
were installed only in the quiet areas,
grouped 10 to the amplifier.

We guarded against line loss by sel-
ecting No. 12 copper stranded wire for
speaker lines. Maintenance of the en-
tire system thus far has been no prob-
lem at all, involving only such routine
tasks as replacing damaged horns,
drivers, matching transformers, and
similar components.

Design Data for Speaker Enclosures

can be obtained in a relatively

small space with a vented or bass-

reflex enclosure. The vented en-
closure is no more than a box of a
specific volume constructed of heavy
timber and provided with a loudspeaker
opening and a vent. The graph shows
how a correct enclosure will change the
natural resonance peak (A) of the
speaker to two smaller peaks (B),
making response much smoocther.

A simpler method than the standard
engineering formulas has been sug-
gested for arriving at the volume of the
enclosure for speakers of various di-
mensions. It is based on the following
figures: Use a box which has a volume
in cubic feet equal to the nominal radius
of the speaker in inches. Thus, with this
method, a 12-inch speaker requires a
cabinet volume of 6 cubic feet, and
80 on.

The port area is generally accepted
as being equal to the actual radiating
area of the cone, which is substantially

ExéELLENT loudspeaker baffling

less than that calculated from the nomi-
nal diameter of the speaker. For ex-
ample, a typical 12-inch speaker re-
quires an 1ll-inch hole for mounting,
but the actual diameter of the useful
section of the cone is only 10 inches.
Resorting to a practical formula again,
the port opening may be taken as 0.8
times the area of the speaker opening.

Cross-checking these figures with
those obtained by using the more com-
plex standard formulas, cabinet volume
for a standard 12-inch loudspeaker is
found to be substantially the same, 6
cubic feet. With a heavy-duty 12-inch
speaker, which has a somewhat lower
cone resonance, the volume should prob-
ably be increased. :

In the smaller sizes the volumes sug-
gested for a 10-inch and for an 8-inch
speaker are substantially higher than
standard formulas would indicate.

Summing up all these factors, the fol-
lowing recommendations can be made:

(1) For 12-inch loudspeakers, the
enclosure volume should not be less than

Television is Booming——Cash in on it!

6 cubic feet, and up to 8 cubic feet for
heavy-duty speakers having a cone res-
onance around 55 cycles.

(2) For 156-inch loudspeakers, the
enclosure volume should be at least 8
cubic feet, and up to a maximum of 16.
With such large speakers, the very low
cone resonance will extend the cut-off
in any case to about 46 cycles.

(3) For 10-inch loudspeakers, the
enclosure volume can be from 4 to 5
cubic feet.

(4) For 8-inch loudspeakers, the en-

(ARBITRARY UNITS)
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closure volume should be from 3 to 4
cubic feet.

Two more points for our summary:

(1) The vent area will normally be
made equal to 0.8 times the area of the
actual loudspeaker opening.

(2) The installation of a “throat”
around the vent, either inside or outside
the cabinet, tends to lower the reso-
nance of the system and, within limits,
has the effect of increasing the en-
closure volume.

From a practical viewpoint we had
no misgivings about the figures for
12-inch loudspeakers, vented enclosures
for these units having been built and
tested on previous occasions. Our main
interest was to investigate the per-
formance of a small speaker in a cabi-
net rather oversize by previous concep-
tions.

Another point in mind was that many
readers have 8-inch loudspeakers on
hand or may be obliged to use a 7- or
8-inch speaker for reasons of cost and
availability.

Accordingly, we constructed an en-
closure approximating 3 cubic feet with
a vent of the specified size.

The particular loudspeaker had a
natural cone resonance at a frequency
just over 100 cycles, which was rather
higher than expected. However, when
mounted in the vented enclosure, the
output was maintained to just under 60
cycles, below which it tapered off sharp-
ly. At the low frequencies, the bulk of
the output comes from the vent,

By way of interest we installed a
throat approximately 3 inches long,
surrounding the vent on the inner side
of the cabinet. This was found to pro-
duce a more gradual cutoff and, as far
as could be judged by ear, to improve
generally the performance of the en-
closure below 100 cycles. In its final
form the system delivered useful output

19"
b )
12°J " e-/2'DIA
)
30% | INSIDE THROAT-SEE TEXT
—_
&

+
K 1_} 4

Typical dimensions for a vented speaker en-
closure. The throat projection was 3 inches
long on the model described, but it may be
varied for best results by the experimenter.

down to 50 cycles, which was gratify-
ing, considering the simplicity of the
baffling arrangement, its moderate size,
and the fact that the energy source was
a relatively inexpensive 7-inch loud-
speaker.

Although 50 cycles may seem well
removed from the traditional 30-cycle
lower limit, there are few loudspeakers
in conventional cabinets which will
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produce fundamentals at this frequency. |

It is useless to consider building a
vented enclosure of light timber or even
of sound-absorbent board supported on
medium-weight battens. Such a cabinet
would have very pronounced resonant
effects and defeat the whole object of
the scheme. |

The handiest material is probably
% -inch plywood, although, in practice, |
anything from %- to 1-inch plywood or |
solid stock should be employed. The wood
should be supported internally by a
suitable framework, all joints being
glued and screwed. Either the back or
the bottom must be removable for ac-
cess to the interior, and this must be
securely screwed back in place.

The figures given for volume natu-
rally apply to the inside of the cabinet,
and some small allowance should be
made for space occupied by the internal

SUGGESTED YOLUME FOR
VENTED ENCLOSURE

L

L]

1

¥

[ ]

Nominal  Volume of Areaof

: Speaker Box vent i
1 Diameter [Cu. ft.) (sq.ind
H 4 30 1
' 10 5 45 '
I 12 [ 76 H
: 15 75 115 '
L o e e e e e mmmm e £

framework and bracing. It is wise to
line all inside faces with hair felt
or other sound-absorbent material. If
sound-absorbent board is employed, it
will reduce the interior volume of
the cabinet appreciably, and allowance
should be made in the design for this
loss.

The important factor is the interior
volume, the actual shape and dimen-l
sions of the cabinet being less impor-
tant.

For a balanced appearance in rec-
tangular cabinets, height should be
roughly 2.5 times the depth, and width
about 1.7 times depth. Depth refers to
the front-to-rear measurement,

Our own experimental cabinet for a
7- or 8-inch speaker is somewhat tal]er|
and narrower than these proportions. |
Accordingly, the dimensions in the
drawing were modified to approach the
above proportions and, happily enough,
the outside dimensions are very simple
ones to work to. By the time allowance
is made for the thickness of the timber,
the interior volume will be just over the |
minimum recommended figure of 3 cu- |
bic feet. |

For larger speakers, the cabinet will
need to be substantially wider, with a |
smaller increase in the depth and height
to give the required volume. |

The position of the vent in relation
to the loudspeaker does not appear to
be critical, and the vent can thus be
shaped and located on the front face of
the cabinet to give the most balanced |
appearance.

Our thanks are due to the Australian
publication, Radio and Hobbies, an ar-
ticle by W. N. Williams being the source
for most of the material in this article.

- - |as

TRY and BEAT
THESE MPS’

Below Mill Prices!

2,000,000 feet—tinned copper—all
1st. class, double cotton serve, waxed
finish. Available 1,000 foot rolls.

22 gauge (6 colors) $3.98 roll
20 gavge (6 colors) 4.98 roll
18 gauge (brown only) 6.49 roll

HERE’S A STEAL
Tom Thumb

RADIO
CAMERA

A hit on the beach ot picnics,
etc. A combinction reflex
camera and portable bottery
radio, Former list $29.95

OUR LOW PRICE
$l 265 Il.:::uics

With batteries
add $1.84.

MIDGET I. F.
TRANSFORMERS

i Original At discounts

S Linn $2.10 up to 86%
400-500 Kc range
1% square, 3* high
hi-gain iron core.

INPUT—AB26
OUTPUT—AB27
Specify Type
Matched Egp Crate
Pair Dozen of 100
69c $3.95 $29.00

1 meg. VOLUME
7" p> CONTROLS

F85% DISCOUNT
OUR PRICE 29¢

sach

ORDER INSTRUCTIONS

Minimum order—3$2.00. 25% de-
posit with order Fequired for ol
C.0.D. shipments, Be sure lo include

Universal with
switch

g

Demend This
sufficient postage—excess will be
Suclind Qusliy refunded. M

Orders received without
postage will be shipped
axpress collect. All prices
F.C.8. Detroit.

SUPPLY &

VAN
KAVIV

ENGINEERING (0., Inc.

85 SELDEN AVE. DETROIT 1, MICH
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Peatures
that make

"KITS THAT FIT

Heathkit chossis are precision punched to Hit
the quality parts supplied. The grey crackle
aluminum cabinet and the two color ponels are
die punched to assure proper filting.

Many builders have written morveling ot the
eote with which assembly can be accamplished.
" The:chassis are speciolly engineered for easy
assembly and wiring = there ore no small tight
corners which cannot be reached — the ends of
the chasiis are left open in order that installa.
fion of ports ond ieldiving can be done with
beth hands.

PRECISION PARTS

Wherever required, the finest quality 1%
‘teramic resistors are supplied. These require
no aging and do not shift. No matching of
common resistors is required. You find in
Heathkit the same quality voltags divider
resistors as in the most expensive equipment.

The tronsformers ‘are deérigned especially
for the Heathkit unit. The scope transformer
has two ¢lecirostatic shiglds to prevent in-
teraction of AC fislds.

These tronsformers are built by severol
of the finast traniformer componies in the
United States.

COMPLETE XITS

When you receive your Heathkit you ore as-
sured of every necessary part for the proper
aoperation of the instrument.

B iful cabinets, hondles, 2 color panals,
all tubts, test loads where they are o necessary
purt of the instrument, quolity rubber line
cords ond plugs, rubber faet for each instru-
maent,-all scales and diols ready .printed ond
colibrated. Evary Heathkit is 110V 40 cy. power
tronsformer operated by © husky tronsformer
espacially designed for the job.

_______COMPLETE
INSTRUCTION MANUALS

Everyons is pleased ot the thorough in-
structions covering the ossembly of eoch
Heathkit instrument. Every detoil of the os-
sembly is d, together with i on
the yse of th: ument and trouble shoot.
ing instructions in cose of difficulty. Actual
photos of the atiembled instrument anable
fast and occurote assambly, <lear schematics
and pictorial diagrams of the confusing parts
such as rotary switches snable the wiring to
be completed quickly.

BEST OF ENGINEERING...

Heothkits ore the result of many years experience in the test équipment field.
Heothkit oscilloscopes h'uv! been under development and test since 1943 and most

other initruments now being produced hove had over twe yeurs of theraugh testing.

As proof of their design, Meothkits have been adopted by many of the forgest
Univensities and loberatories in the United States. Th ds of engil ing stud
ore iving their ing vsing Heothki

[ S
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o BEST OF PARTS

kits....

You will find many famous names en the
parts in your Heathkit. Mollory switches ond
filter candensers, Chicago Traniformer Corpo-
ration and Electrical Assembly Transformers,
Centralab Petentiemeters, Belden Cable, IRC &
Aller Bradiey resistars, G.E. tubes, Cinch and
Ampheno! sockets with silver plnng contacis,

Defi variable ¢ond 3, Eby binding post

and mony other quality ports. The finest of
paHs are used to assture Jong trouble-free
service frons Heathkits.

MODERN STYLING

Heathkits have braught @ new conception
of beauty to loboratorios ond service benches.

Many erganizations have standordized on
Heathkits to moke their shops appear of-
tractive and uniform.

The panels ore. produced in grey and

ond the li lumi
handles give the instruments o pleasant pro.
fessional appecrance.

There is no waste spoce or faolse effort 1o
appear large in Heathkits — 1pace on service
benches is at @ premium ond the size of
Heathkit instruments is kept as small os is
consistent with good engineering design.

LARGE EASILY READ
CALIBRATIONS

No charts or colculations are necessary to
use any Heathkit properly. All scoles are simply
and plainly marked.

The operotor instantly knows ths proper.uss
of the instrument and can proceed confidently.
No multiplication is required as sach scale is
colibrated independently of the othars,

IDEAL FOR SCHOOLS

Meothkits have been adopted as stondard
equipment of mony of the lorgest universities
ond colleges. The fow cost plus the foct thot
the students leorn by actual asvembly make
them ideol troining mediums. Many high
schools ond smoll colleges ore finding that
they too con have o modern physi¢cs and
aloctronics loboratory by using Heathkits.

Some of the largest technical schools rece

d Heothkits to their d as the
best means of securing the necessary equip-
ment to start their own shops.

B\

@ wHY NOT BUILD YOUR OWN...

The grect strides mode in .electronics during the war have mode it hard for
everyone to keep ob of new d p . By octuolly assembling modern test
equipment knowledge is goined in the most proctical Further a_ pl
knowledge of the instrument allows grecter flexibility of use and many posibie
uies suggest themsaelves.

Lostly with the cost of everything shesting upwerd ony mecns of eliminating
costs is welcomed. This réduction.is a rkoble saving. as can be seen by com.
paring Heathkil prices with comporable built up test aquipment.

... BENTON HARBOR.20, .

NMEPANY
“MICHIGAN P
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KIT

R F
ERATOR KIT

Every shop needs a good signal generator. The
Heathkit fulfills every servicing need, fundamentals
from 150Ke. to 30 megacycles with strong har-
monics over 100 megacycles covering the new tele-
vision and FM bands. 110V 60 cycle transformer
operated power supply.

400 cycle audio available for modulation or audio
testing. Uses 6SN7 as RF oscillator and audio ampli-
fier. Complete kit has every part necessary and
detailed blueprints and instructions enable the
builder to assemble itin a few hours. Large easy to
read calibration. Convenient size 9" x 6 x 4%",
Shipping weight 41 Ibs. .

Dhe pE TR S8 L2 : Hothing ELse TO BUY

Let a Heathkit Signal Tracer do the tedious watch-
ing of intermittents while you go on to other profit-
able jobs. Follow the signal from the antenna to the
defective part in a matter of seconds. Triples the
repairs per man in many shops. A Heathkit
Signal Tracer Kit pays for itself in a matter of days
of operation. Locates faults immediately. Internal
amplifier available for speaker testing and internal
speaker available for amplifier testing. Connection
for YTVM on panel allows visual tracing and gain
measurements. Also tests phonograph pickups,
microphones, PA systems, etc. Frequency range to

200 Me. Complete ready to assemble. 110V 60 cycle ] 2 G";\?‘:‘;“EL’EM
transformer operated. Supplied with 3 tubes, diode & = . - - AL TRACER
probe, 2 color panel, all other parts. Easy to - : 3 e W1ar commany
assemble, detailed blueprints and instructions. i SIS HARBOR. wrcmrany
Shipping weight 10 Ibs. a5

HEATHKIT SINE AND SQUARE
AUDIO GENERATOR KIT

Experimenters and servicemen working with a square
wave for the first time invariably wonder why it was not
introduced before. The characteristics of an amplifier
can be determined in seconds compared to several
hours of tedious plotting using older methods. Stage by
stage, amplifier testing is as easy as signal tracing. The
low distortion (less than 19) and linear output (+ one
db.) make this Heathkit equal or superior to factory
.lln_uiﬂ equipment selling lo%three or four times its price.
) he circuit is the popular RC tuning circuit using a four
_%%ATOR . gang variable condenser. Three ranges 20-200, 200-
AURIO, SENGT e @ 09 2,000, 2,000-20,000 cycles are provided by selector
A= g P ) switch. Either sine or square waves instantly available
oy wrare cOMPANY pm——— at toggle swilch. All components are of highest quality,
Tanron mamdct: ! cased 110V 60 cycle power transformer, Mallory F.P.
(e filter condensers, 5 tubes, calibrated 2 color panel, grey
crackle aluminum cabinet. The detailed instructions
- make assembly an interesting and instructive few
hours. Shipping weight 13 1bs.

Heathbit ELECTRONIC SWITCH KIT
DOUBLES THE UTILITY OF ANY SCOPE

An electronic switch used with any oscilloscope
provides two separately controllable traces on the
screen. Each trace is cantrolled independently and
the position of tte traces may be varied. The input
and output traces of an amplifier may be observed
one beside the other or one directly over the other
illustrating perfectly any change occurring in the
amplifier. Distortion—phase shift and other de-
fects show up instantly. 110 Volt 60 cycle trans-
former operated. Uses 5 tubes (1—6X5, 2—6SN7's,
2—68J7's). Has individual gain controls, positioning
control, and coarse and fine sweeping rate controls.
The cabinet and panel match all other Heathkits. " |
Every part supplied ineluding detailed instructions art ELEC
for assembly and use. Shipping weight 11 Ibs.

I The HEATH COMPARNY
* * ok ... BENTON HARBOR 20, MICHIGAN

TR.ONIC SWITcy
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v Instast switehking to plates o
amphfier (rom trot pomel.

“r Sweep femerater toppiying
vaciable swewp 15 cycles 1o
30,000 cycles.

v All centrols o9 front panel.
* Cmd elcmmltﬁdl shielded

cle power trams-
Inmu

eathtit 5 INCH
OSCILLOSCOPE KIT

Peatures

e AC fest voltage pos o8 Lol
paeel.

v Extersal cyschrenization pest
on front panel.

Y Otfiection semsitivlly §5V
pes Inck lofl gain,

v Frequesty responsa '_'._' g
from 50 cycles to 50 Ke.

Y Input impedavce | Megohm
and S0 MMF.

$4arTom waPSS e
o vew

ELSE TO BUY

SHIPPING WT, 24 LBS.
EXPRESS ONLY

VACUUM TUBE

VOLTMETER KIT

Everything you want in a VTVM. Shatterproof sofid
plastic meter face, automatic meter protection in
burn-out proof circuit, push pull electronic voltmeter
circuit assuring maximum stability. Linear DC and
AC scales. Complete selection of voltage ranges start-
ing with 3 Volts full scale up to 1,000 Volts. Isolated
DC test prod for signal tracing and measurements of
voltage while instrument is in epesation. An ohm-
meter section accusately measuring resistance of 1/10
ohm to one billion ohms with internal battery. Ex-
fremely high input resistance 11 megohms ¢n all
ranges DC and 6.5 megohms on AC. All these features
and many more are the reasons hundreds of radi¢ and
television schools are using Heathkit VTVM's and
recommending them to 2!l students. Like all Heath-
kits, the VTVM it is complete, 110V 60 cy power
transformer, 500 microamp meter, tubes, grey
trackle cabinet, panel, test leads, 1% ceramic
precision divider resistors and all other parts. Complete instruction

manual. Better start your laboratory now, Shipping- weight 8 Ibs.

The Heathkit 5 Oscilloscope Kit fulfills every serv-
icing need. The husky cased power transformer
supplies 1100 Volts negative and 350 Volts positive.
Tubes supplied are two 65J7 amplifiers, 884 sweep
generator, two 5Y3 rectifiers, and 58P1 or 5BP4 CR

tube. Grey crackle aluminum cabinet and beautifui grey and maroon panel. Chassis
especially designed for easy assembly.

An oscilloscope provides almost endless sources of experimentation in radio, .elec-
tronics, medicine and sclentific research.

Detailed instructions make assembly fun and instructive.

(F- T W L

memaL vt
VACUUM TUDE VOLTMETER
Me HEATH

sPur0y —wsRO!

COMPANY
8, eCaroan

Pothing ELSE TO BUY

HEATHKIT
HIGH FIDELITY

AMPLIFIER KIT
*14.95
T~

HEATHKIT 3-TUBE ALL-WAVE

An ideal way to learn radie.
This kit is completa reody to
pssamble, with tubes and
all other parts. Operates
from AC. Simple, clear de-
tailed instructions make this
110 Voit AC Operation a good radie troining course.

s Covers regular broadcasts
8.75

Buitd this high fidelity
amplifier and save twa-
thirds of the cost. 110V
60 cy transformer oper-
ated. Push pull output
using 1619 ipbes {(mili-
tary type 616%s), two

and short wave bands. Plug-
in coils. Regenerative cirevit.

110V.-A.C. MILITARY RECEIVER
POWER SUPPLY KIT

ideal woy to convert milltary sets.
110V &0 c¢y. transformer operated.
Supplnn 24 Volts for filament - no
wiring changes inside radio. Also
supplies 250V D.C. plate voltuge at
50-80 MA. Connections direct to dy=
namotor input. Complete with all
parts and detailed instructions. Ship-
ping wt. & lbs.

$5.95

Operates loud speaker. Add ponug- for 3 Ibs...
HS 30 Headphones per tet..... e
2%” Permonent Mognet loud:p ker.
Mohogany Cobinet . 4

$875

INTERPHONE 2-WAY CALL SYSTEM KIT

fdenl coll and communication system
for homaes, offices, factories, stores, etc,
Makes il ic boby waicher.
Eosy to astemble with every part sup.
plied including simple instructions. Dis.
tance up to 1/5 -mile. Operates from
110V A.C. 3 tubes, one master and one

remote specker. Shipping weight 5 lbs. s|4 so
o

amplifier stages using
a dual triode (6517), as
a phase inverter pive
this amplifier a linear reproduﬁmn equal to
amplifiers selling for ten times this price. Every
part supplied; punched ond formed chassis,
transformers (including quality output to 3-8
ohm voice coil), tubes, controls, and complete
instructions. Add postage for 20 Ibs.

12” PM Speokars for obove................. $6.95
Mohogany Speaker Cabinet,
14%" x 14%" x 8" .........oocenrnnnen.. $8.75

110V.-A.C. TRANSMITTER
POWER SUPPLY KIT

For BC-645, 223, 522, 274N’s, ate.
Ideal for powering military trans-
mitters. Supplies 500 to 600 Volis
at 150 to 200 MA plate, 6.3 C.T. .
at 4 Amps, 6.3 ot 4 Amps. ond
12V ot 4 Amps. Can be fombined
to supply 3-6.9-12 or 24 Volis at
4 Amperes. Kit supplied complete
with husky 110V 60 cycle power
teansfarmer, 5U4 rectifier, oil filled

$14.50

condensers, cased choke, punthud thcull, and all

ludi detailed instr Com-

ather ports, i
plete — nothing else 10 buy. Shipping Wt 22 (bs.

3

ok W o

SR

... BENTON HARBOR 20,
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HEATHKIT FM AND TELEVISION
SWEEP GENERATOR KIT

Peatures
o § tobe Circuit. W Large caSbrated dlal.
Jr Covers 2 Mclo 225 Mc. “ Varable phasing cantrel.
J 110V 60 cy transtormes operated.  Swzep output for scope.
% Sugpkes either RF or FM.

TV bands. 2 megacycies to 230 megacycles. The unil is 110V 60 cy power transformer
operated. Uses two 616 tubes, two 6C4 tubes and a 6X5 rectifier.
circuit is incorporated allowing a range of 0 to 10 Mc. A

J No band swilchi sary.

o Variable sweep witth 0 1o 2pp. 10 Mc. * u::s'nnaw ndd:lr::tr::::‘lu;;. s 2 4 5 o
A necessity for television and FM. This Heathkit completely covers the entire FM and L
voltage and phase control are provided for the oscillos

An electronic sweep

sawtooth horizontal sweeping ELSE
cope.

The coits are ready assembied and precision adjusted to exact To BUY
frequency. As in all Heathkits, the best of parts are supplied,
Mallory filter condenser, zero coef. ceramic condensers, all
punched and formed parts, grey crackle

cabinel, 5 tubes, test leads, ete. Better get
it built now and be ready for the FM

and TV business. Shipping wt. 6 bs.

SHIPPING
WEIGHT
é POUNDS

b W IS,
SwEES‘ dENERATOR

e
-

HEATHKIT

CONDENSER CHECKER KIT

?at&uu
 Bridge Iype circuit, % Power factor seais.
Je Magic eye lndicator. ¢ Mezsures sesisiznce,
“ 110V transiormer aperated. Yo Measures Jeakage.
o All scales on pasel.

Y Checks paper mica-electiplytics.
Checks all types of condensers, paper-mica-electrolytic-ceramic over a range of .00001 MFD
to 1000 MFD. All on readable scales that are read direct from the panel. NO CHARTS OR
MULTIPLIERS NECESSARY. A condenser checker anyone can read without a college educa-
tion. A leakage test and polarizing voltage for 2010 500 volts provided. Measures power factor
el ) 4 of electrolytics between 097 and 50%. 110V 60 cycle transformer operated complete with
Sla WEATH COMPANY rectifier and magic eye tubes, cabinet, calibrated panel, test leads and all other parts. Clear
TN HARDCE MANIOAS detailed instructions for assembly and use. Why guess at the quality and capacity of a con-
denser when you can know for less than a twenly dollar bill. Shipping weight 7 |bs.

ORDER BLANK

HEATH COMPANY
BENTON HARBOR,

Heatnkit
CONDENSER CHECKER

€

= |

SHIP VIA
FROM ___ —Parcel Post

BUILD YOUR OWN
Wé’/ TEST EQUIPMENT

—Express
— Freight
MICHIGAN
ave twa-thirds kn cost. With increat- il
L ¢ most everything, lobor cats Quon. DESCRIPTION Price Toral
ing prices of nt foctor. Eliminating assembly
are animporiae gl Heothhit Oscil-
le6T ca-‘;-‘:’: and Signe! Generator ot @
loscope,

of o
total of only $083.50—obout the <ot
factary-bullt VIVM alene.

2. You have all the fun ond learn wh:::::_
|.uvn. The thrill of assembling thete Ve
syl instrumants mokes them seem ::“'P:H..
wn lo be ured with Justifioble b
:hrounh knowledge of tonﬂn«ﬂo: gu'n"‘.
In assembly, better vie can bnhmn :“ :.m,
instrumants and You <on keep them
sepale it need arites.

ORDER DIRECT FROM THIS AD.
WE wWiLL SHIP C.O.D.
Add Postage for Weight Shown

ENCLOSED FIND [] CHECK . . . [] MONEY ORDER FOR

NOTE: 25% DEPOSIT REQUIRED ON ALL
PLEASE SHIP C.O.D. . . . POSTAGE ENCLOSED FOR____POUNDS ORDERS WEST OF DENVER, COLORADO

|7/he HEATH COMPANY
) = ... BENTON HARBOR 20, MICHIGAN
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Audio

Powerful PA Amplifier Uses an 815
|

HE little 815 seems finally to be

coming into its own. Many ama-

teurs now are using it as a final

amplifier in their low-powered
transmitters and as  a push-pull driver
or multiplier in their higher-powered
rigs. As.yet, however, it does not seem
to be much used for audio work. Where
space is at a premium, the 815 is an
ideal tube. Measuring slightly less than
4 inches high and 2 inches in diameter,
it contains a pair of husky tetrodes.
Used in push-pull, with 500 volts on
the plates and a bias of -15 volts, it
kicks out a healthy 54 watts.

A PE-103-A dynamotor is used with
the amplifier described here for mobile
work. With an output of 160 ma at 500
volts it is ideal for an 815 as long as
the rest of the amplifier draws very
little current. Even if the current ex-
ceeds the 160-ma rating enough to drop
the voltage to 400, output is still better
than 40 watts.’

One of the main considerations in

planning the amplifier was to keep
plate and filament currents as low as
possible to minimize battery drain when
working mobile.

The minimum requirements for input
were two microphones and one phono-
graph, with noninteracting controls to
mix all three. As can be seen from the
schematic, a single 6SC7 was used for
the two microphone preamplifiers. Mix-
ing is done between the 6SC7 and the
following 6SK7.

In the following stage a 6SK7 is used
in conjunction with a 6C5 and a 6H6
in a volume-expander-compressor cir-
cuit which is fairly standard. This cir-
cuit was included primarily for record-
ing. However, it has also been found
very desirable for PA work. Some
speakers have a tendency to wander
away from the microphone. Compressor
action works as an automatic gain con-
trol to- boost the volume when the
speaker is at a distance and to cut it as
he speaks directly into the mike. Care

This under-chassis view shows how the bios battery should be mounted in place.
Television is Booming—Cash im on it!

Transmitting tube puts

out a 54-watt a.f. signal

By GERALD A. CHASE

must be exercised in setting the control
for it is possible to cause distortion
with over-compression.

As shown in the schematie, the con-
trol is a special center-tapped 1-meg-
ohm potentiometer (IRC VC-539X).
When the arm is at center position, the
grid return from the 6SK7 is directly
grounded and its operation is normal.
When moved toward the plate end of
the control, compression takes place;
and when moved toward the cathode
end, expansion results.

When playing music, a greater dy-
namic range can be achieved by using
the expander. Again, care should be
taken, for distortion will also result
from overexpansion.

The tone control

The next stage is the tone-control cir-
cuit using a 6C5 as a “normal-tone”
amplifier with a 6SL7 in parallel as a
treble and bass amplifier. The signal
for the grid of the 6C5 is taken from
between a 47,000-ohm resistor and a
100,000-ohm resistor. This drops the
signal to two-thirds of its original
value. If the grid were connected di-
rectly to the 0.1-uf coupling capacitor,
the ‘“normal-tone” volume would be
great enough to blanket the action of
the treble and bass controls.

The 100,000-ohm resistor between
the 6SKT plate and the grid of the bass
section of the 6SL7 isolates the .01-uf
bypass across the bass control from the
rest of the circuit. The 500,000-ohm po-
tentiometer controls the gmplitude of
the low-frequency sounds. Be careful to
filter and shield the previous stages,
for, with the bass control at maximum,
there is a tendency to amplify hum.

The signal is fed to the treble section
of the 6SL7 through a 250-puf capaci-

".tor, which filters out the bass. Large

amounts of treble boost can be obtained
with the control. It is usually impossi-
ble to operate it at more than two-

RADIO-ELECTRONICS  for



thirds of maximum because it brings
out excessive hiss, needle scratch, and
other high-frequency noise. Also, unless
the microphones are placed with great
care, there is feedback at high settings
of the control. A compromise can be
found between bass and treble to sat-
isfy the requirements of almost any
installation. With both controls at zero
the tone is normal.

A 27,000-chm resistor between each
of the tone-control-tube plates and the
0.1-uf coupling capacitor acts as a safe-
ty measure to prevent interaction be-
tween circuits.

The 6F6 is triode-connected as a
driver for the 815 final. With a bias of
-20 volts and a plate-supply voltage of
250, the 6F6 normally delivers approxi-
mately 0.8 watt. Actually it is slightly
less in this case because of the voltage
drop across the 2,600-ohm decoupling
resistor. It is still sufficient, however,
to supply the 0.35-watt driving power
to the 815 grids and make up for the
power loss in the driver transformer.

The 815 takes a bias of -15 volts. A
C-battery is used; it is as economical
as a separate bias supply. Cathode bias
would have meant considerably more
distortion due to the wide variation in
plate current when operating class
AB2.

The secondary of the output trans-
former is tapped to provide impedances
of 4, 8, 15, 250, and 500 ohms. One end
is grounded, and the other leads are
rin to an impedance-selector switch.
Thus, any speaker or combination of
speakers can be matched accurately to
the output.

Separate monitor channel

The amplifier in use before this one
was built had no facilities for monitor-
ing; in some locations monitoring would
have been a decided asset. In one in-

that was being said and this made it
hard to ride the gain effectively. On top
of that, comments from the audience in
the control room were not very flat-
tering.

So we decided to include some means
for monitoring in our new amplifier. A
6K6-GT is used, with its grid in parallel
with that of the 6F6 driver. A small
output transformer couples the 6K6-GT
to a circuit-closing jack at the back of
the chassis. When the speaker iz plug-
ged in, it is connected to the voice-coil
winding and at the same time the heat-
er of the 6K6-GT is grounded. In half
a minute the tube is up to operating
temperature. When the plug is with-
drawn, the filament circuit is broken
and the tube ceases to draw current.

The power supply

It might have been better practice to
build a separate low-voltage power sup-
ply for the voltage-amplifier tubes and
the 815 screens but it would have com-
plicated matters when operating from
the dynamotor. A common supply was
decided upon, and an attempt at good
voltage regulation was made.

We felt that choke-input filtering was
an absolute must for class AB2. There
is very little filtering action at this
point of the circuit, but choke input
does tend to keep the voltage constant
over wide variations of current. The
815 plate voltage is taken off imme-
diately after the input choke. It was
unnecessary to filter it further, and this
connection lessened the current through
the succeeding choke. A d.p.d.t. switch
is used to change from a.c. to d.c. op-
eration by switching the filament and
high-voltage supplies.

A d.p.s.t. switch is used between the
center tap of the plate transformer and
chassis as a stand-by switch. When the
amplifier is “off the air” but must be

85C7 6SK7 6C5
.0;_ _ 10084, . | .-'-—,.oos
) ; 6-;10;(%
PHONO i i y
[ E— | |
470
MIKE N*| E=] %
L e E
2 L ;:':mn d T 15' 2Kn II
—3 E | IMEG CT  IOMA
:INEN 2E | ik COMPRESS ExPAND

Cinc

=
I K | 10

r06.3v

' 1
T SWITCHES ON PHONO & MIKE CONTROLS

Note 815 filament connection at upper right.

stance, for example, we were supplying
the PA system for an ice carnival. Lo-
cated in a control room at one end of
the arena overlooking the ice, we were
using one Atlas speaker mounted above
our room, pointing toward the opposite
end of the arena. It was difficult, due to
its directional characteristic, to hear all
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A rear view of the amplifier reveals the 815.

ready to operate at a moment’s notice,
this switch effects a saving in plate cur-
rent during the stand-by period. The
other half of the switch operates a
green panel lamp to indicate. when the
high voltage is on.

Two bleeder circuits are used to ob-
tain lower voltages for the amplifier
stages and the 815 screens. A 15,000-
ohm, 20-watt adjustable résistor in
series with an QC3/VR105 voltage reg-
ulator supplies the correct screen volt-
age. The 815 screens are connected to
the adjustable arm, which is varied to
give 125 volts. The voltage across the
VR-105 is just under 100.

The second bleeder circuit gives 250
volts for the plates of the voltage am-
plifiers.

There are five pilot lights in the am-
plifier: A red jewel indicates when line
voltage is applied, a green jewel when
the high voltage is switched on, and a
green jewel over each microphone and
phono control when each cireuit is in
used. A s.p.s.t. switeh is mounted on
each control to turn on the pilot lights
when the control is turned up.

In wiring these switches, run the hot
filament wire to the pilot lights and

- place the switches in the grounded side.
Unless this is done, hum may be picked
up in the control.

6F86

Z=4Kn
i

6H6

GREEN JEWEL REC JEWEL

€ o

6.3V/6A

TO FILS

[ P[Pk

0C3/VRIOS

250v
I0K/10W 15K | 20w

& SW) 5v/3A
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Test Instruments

92

The Heathkit signal generator all assembled.

HE acquisition of test equipment
by the beginning radioman is gen-
erally a process of passing over so
much hard cash for the particular
instruments desired, quite a lot of cash
if the workshop is to be well equipped.
In times past it was quite feasible to
build your own for the gear was rela-
tively simple. Today the picture is
somewhat different, with the wide

Building Kit Generator

SQlVes Design Problems

l By RICHARD L. PARMENTER, W1JXF

range of frequencies covered by ordi-
nary home radios and the extension of
voltage and resistance ranges encoun-

tered in television. To design and con-.

struct one’s own test equipment now
requires considerably more than a bit
of engineering ability, and the equip-
ment for accurate calibration is not
often available to the average service-
man. It would seem to boil down to “you

This chassis photo, taken from rear, shows mounted coils and neon tube {left).

50put MICA
3L
+F

100K
3

1o

[ .
¢ ﬁcn
1
"J
O

5 150- 450KC
P 450°1300KC
: - 13- 4MC
|z 4-12MC
: 12-34MC
Ismo W
| 2.7%
1 |
. i
AF OUTPUT
srzind | S
RF QUTPUT
- i €=50uuf AIR TRIMMER +

C1=360uuf TUNING COND

Circuit of the signal generator is simple but careful design insures builder good results.
Television is Booming—Cash in on iit!
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pays your money and you takes your
choice”” for commercially built equip-
ment, the only yardstick of evaluation
presumably being that the high dollar
gets the best equipment.

There is, however, a bright spot in
the picture. Kits of test gear are avail-
able. They contain precut and formed
chassis and panels which are suitably
marked, all parts matched to fit, and—
most important—some simple means of

. calibration, all at a substantial saving

in price.

We assembled our own signal gen-
erator from a kit purchased from the
Heath Company, which specializes in
test-equipment kits. The results were
entirely satisfactory. Though it is feasi-
ble for the average builder to start
from scratch (without a kit) and build
his own generator, he must usually be
willing to spend considerable time on
the elimination of bugs and on accurate.
calibration.

A kit such as this generator has been
developed by competent radiomen who

‘have already eliminated the bugs that

beset the home constructor. It is a
professional-appearing instrument, the
cabinet and panel being well made and
suitably labeled. All parts are pre-
formed, the holes are cut, and parts are
supplied to fit. Most of the strong-arm
work is eliminated. The signal genera-
tor is self-calibrating, requiring only a
broadcast receiver and a little adjust-
ment. The accuracy is excellent. The
price is very little more than the cost
of individual parts.

Circuit design

The radio-frequency portion of the
signal generator includes a set of coils,
a variable capacitor, the band switeh,
and the necessary resistors and fixed
capacitors. Half of a 6SN7-GT is a
Hartley oscillator of excellent stability.
Qutput is taken from the cathode to
lessen the loading effect of an external
circuit. The r.f. attenuator is a poten-
tiometer in the cathode cirecuit. Adjust-
ments have no appreciable effect on fre-
quency.

Audjo is generated by a relaxation
oscillator using a 4-watt neon bulb.
The output of this oscillator is low; it
is amplified by the other half of the
6SN7-GT. Audio voltage is obtainable

RAD!IO.ELECTRONICS for
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rM ONEY BACK GUARANTEE — We believe units offered for sale by mail order should be sold
“only on a "Meoney Back-if-Not-Satisfied" basis. We carefully check on the design, calibration and value
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the cuttomer, are the sole judge as to value of the item or items you have purchased.

THE NEW MODEL 247

TUBE TESTER

Check octals, loctals, bantam jr. peanuts, television
miniatures, magic eye, hearing aids, thyratrons, the
new type H.F. miniatures, efc.

Features:

% A newly designed element selector switch reduces the possibility of
obsolescence to an absolute minimum.

¢ When checking Diode, Triode and Pentode sections of multi-purpose
tubes, sectians can be tested individually. A special isolating circuit
ollaws each section to be tested as if it were in a separate envelope.

% The Model 247 provides a super sensitive method of checking for
shorts and leckages up to 5 Megohms between any and oll of
the terminals.

Model 247 comes complete with new

speed-read chort. Comes housed in hond.

some, hand-rubbed ook cobinet sloped for
bench use. A slip-on portoble hinged
cover is indicoted for outside use, Size:

10%” x 83" x 5%”. ONLY..........

% One of the most important improvements, we believe, is the fact
that the 4-position fast-action snap switches ore all numbered in
exoact accordance with the standard R.M.A. numbering system. Thus,
if the element terminating in pin No. 7 of a tube is under fest,
button No. 7 is used for that test.

THE MODEL 88— A COMBINATION

SIGNAL GENERATOR
and SIGNAL TRACER

SIGNAL GENERATOR SIGNAL TRACER
SPECIFICATIONS: SPECIFICATIONS:

* Frequency Ronge: 150 Kilocycles to 50 * Uses the new Sylvania IN34 Germonium
Megacycles. = The R.F. Signal Frequency is  crystal Diode which combined with o resist-
kept completely constant ot all out-put levels.  ance<apacity network provides a frequency
* Modulation is accomplished by Grid-block-  range of 300 cycles to 50,

ing oction which is equolly effective for align-  Megacycles. The Model 88 s

ment of amplitude ond frequency modulation  comes complete with_ ol

as well os for television receivers. * R.F. test leods ond operoting

obtainable seporately or moduloted by Audio  instructions. ONLY

Frequency.

THE NEW MODEL 670 THE NEW MODEL 770—AN ACCURATE POCKET-SIZE

SUPER METER VOI.T OHM MILLIAMMETER

A Combination VOLT-OHM-MILLIAMMETER plus CAPACITY RE. e "
-'1--'-3-1 ACTANCE, INDUCTANCE and FEATURES,. okms per vo
w ommm’ % DECIBEL MEASUREMENTS

Compact—measures 3%* x 57" x 214", Uses
. lotest design 29, accurote 1 Mil. DArsonvol
type meter. Some zero odjustment holds for
both resistonce ronges. It is not necessory fo
readjust when switching from one resistonce
range to another. This is an importont time.sov.
ing feature never before included in o V.O.M.
In this price ronge. Housed In round-cornered,
molded case. Beautiful block etched panei. De-

D,C. VOLTS: 0 to 7.5/15/75/150/750/
1500/7500. A.C. VOLTS: 0 to 15/30/
150 / 300 / 1500 / 3000 Voits. OUTPUT
VOLTS: 0 to 15/30/150/300/1500/3000.
D.C. CURRENT: 0 to 1.5/15/150 Ma.; O
101.5Amps. RESISTANCE: 010 500/100,-
000 ohms, 0 to 10 Megohms. CAPACITY:
.001 10 .2 Mfd., .1 to 4 Mfd. [Quolity
test forelectrolytics). REAGCTANCE: 700 to
27,000 Ohms; 13,000 Ohms to 3 Megohms.

INDUCTANCE: 1.75 to 70 Henries; 35 to
8,000 Henries. DECIBELS: —10 to 418,
410 te 4-38, 430 to +-58.

The model 670 comes housed in a rugged,
Crockte-finished steel cabinet

complete with test leads and 4“
opaerating mumchom Size

St x 7V,"

pressed letters filled with permonent white, in-
sures long-life even with constant use. Specifico.
tions: 6 A.C. VOLTAGE RANGES: 0-15/30/
150/300/1500/3000 voits.

6 D.C. YOLTAGE RANGES: 0-712/15/75/150/
750/1500 volts,

4 D.C. CURRENT RANGES: 0-14/15/150 Mo.,
0-1%2 Amps.

2 RESISTANCE RANGES: 0-500 ohms 0-1 Meq-

ohm. 90
The Model 770 comes compl-h
with self contgined botteries, test g

leods end all operating instructions

GENERAL ELECTRES’N"i'c""b'i?"fﬁl"é‘li‘f|°|fi'& €O, °ertreammran riace
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| Test Instroments

The main chassis assembly contains the power supply and audio generator. Wire it up first.

from the cathode circuit for use in
lining up audio systems. The frequency
is approximately 400 cycles, about the
best compromise for general-purpose
work. The same audio tone modulates
the r.f. oscillator because of the parallel
connection of the two triode .plates. The
circuit diagram shows the relative sim-
plicity of the circuit and how effectively
the parts are utilized. A transformer-
type power supply provides isolation
from .the line, this being particularly
desirable when working with a.c.-d.c.
receivers. A simple resistance-capaci-
tance filter provides adequate hum re-
duction since the current requirements
are small.

Assembly and wiring

In assembling the generator it is a
good idea to start with the main chas-
sis. The photos show the locations
of parts. The manufacturer supplies
sketches which are very helpful in
placing the components. Detailed in-
structions are also furnished. And—
very important-—every component need-
ed, down to the last lock-washer, is
supplied.

The power-supply section should be
wired first. Filament wiring should be
twisted to minimize hum pickup. The
neon bulb, which is the audio generator,
is mounted by inserting it into a rubber

This view of the r.f. coils shows clearly how the r.f. section is to be assembled and wired.
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grommet of the correct size, the grom-
met being first inserted in the chassis.
This arrangement provides a shock-
proof mounting for the lamp. Inciden-
tally, this type of bulb should be
handled with great care since even a
slight shock may ruin it.

The tuning assembly, coils, main tun-
ing capacitor, padder, and band switch
are wired as a separate unit, as shown
in the photo. The wiring scheme shown
in this photo and in the maker’s sketch-
es should be adhered to strictly, and
leads kept short, especially for the three
higher-frequency coils, since excessive
lead length can materially change the
calibration. Be sure to ground one end
of each coil to the common solder lug
mounted at the center of the tuning-
chassis assembly.

The two assemblies, tuning unit and
main chassis, may now be joined. With
tubes inserted, the unit is plugged into
an a.c. line. The neon tube should glow
when the switchi is turned on. The parts
provided in the kit for the test cable
are a PL-55 phone plug, a length of
shielded and insulated cable, and two
alligator clips.

In assembling the kit make sure that
all mechanical connections are firm and
that all soldered connections are made
with a hot iron, using only rosin-core
solder.

Calibration and use

Calibration is quite simple. With the
tuning condenser at full mesh, set the
pointer at 150 ke and turn the gener-
ator on. Let it warm up for several
minutes. Now tune a broadeast receiver
to a station of known frequency around
1000 ke and then tune the generator to
about the same frequency, as indicated
by a whistle in the receiver. It may be
necessary to bring the output ledd from
the generator fairly close to the anten-
na post of the receiver. Set the pointer
to the frequency of the station. Now
carefully adjust the trimmer capacitor
to the position which gives the lowest-
pitched note or a complete null (zero
beat)}, At this point the trimmer should
be nearly fully meshed. Calibration
should now be close enough on all bands
for all average purposes.

When using the generator with com-
mercially built receivers, refer to the
manufacturer’s data and notes if avail-
able. When aligning a.c.-d.c. receivers,
it is well to use an isolating trans-
former in the power line as a safety
precaution. Since the generator has a
built-in line filter (the two 0.1-uf ca-
pacitors aeross the line to ground),
there may, if no jsolation is used, be
developed a voltage, no greater than
half the line voltage, between the gen-
erator and receiver chassis. This is
shorted when the ground clip from the
generator lead is connected to the re-
ceiver chassis.

Construction of this signal generator
not only provides a fairly accurate in-
strument at reasonable cost, but is a
valuable experience to the builder, espe-
cially if he is a novice.
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Brand New Tube Sockets New Rectifiers Surprise P dt*dg e

Tube Sockets 12 octals
79¢ postpaid.

12 differont types)- ~] -

Brand new Selenium Rectitier 48 volt AC 1
Amp. .T9¢ postpeaid.

NO JUNK
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worth guoranteed. $1.49 postpaid,
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* indicates Postpaid
1 indicates 25¢ postage
2 indicates 35c postage
3 indicates S0c postage
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3/2’1 MOTOR .
95
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5 qinolly designed for 24 volt DC operotion, but
. eotily converted, 110 volts AC. -Complete
8 ¢ ------------------- - instructions included. Excellent for other

uses too. Brond new, surplus, quaranteed.

AN-131.A Collapsible 10°8" Antenno.
31.49 eo., postpaid

{Add 40¢ eoch to cover postoge and hondling)

____________________________ L L7

Used primasily on aircraft & Marine ADF
‘B’..an d --------------------- . Systems, Loop LP-21-A contains an elec-
____________________________ tric motor an selsyn These looFs have been
- removed from salvage aircra but are
N e W guaranteed to be in excellent wo:kmg condi-
{ - tion.
U\ Bargai
A9 argain

Throat Mike, complete with cord
and switch....... ’ oo “ ....... s '95

tronsmitting
onlcnn- tor use on
appromimately 450
MC. Complete with
standord ¢oon con.
necter. A woother.
prool unit. 1 Add
25¢ to cover hond-
ling ond postaqe’

Shipped Express Collect

All handise subject to prior
sale, minimum order $1.00, No
C.0.D. orders oaccepted, Mighi.

90n retidents must odd 3. Srore
sales tox.

IMPORTANT!

525 Feet Z?_ﬁ' |

SPARE
PARTS 4 C
KIT

For CDE 60030 Test
Oscillator conmins 1
coupling cap booo
mm Fd.

Brand New
Telephone Wire

} |lxh lndlac;or.hll.l'.nz C’.
0. ohm,
Postpard Res., 1 Resistor 73
Model 3616, makes on excallont g:::t-“smool o n:e;:
3 conductor broided insulated cop- set up for @n intercom. ser. Conteins 3 !
per um: steel telephone wire. It is of multiple type weler switches, one panal an%“’lh 3?;:;:”;?3
copper for conductivity and steel for fype tuse, one valume control, one mes. Add 20c o ¢ ver
strength. Worth ot least 3¢ per foot, ernlc double theow “.uh one lock postage and handling.
vet due to on exceptionai buy we con type ding end 1elenh
now offer it ot loss thon 1¢ per foot. key, one locel remate |,.,..,,.,"., con.
Shipped express chorges collect) 1rel, one single pole switch, one 24.volt
[Shipped ex Leach Reloy with 2 contects.

\_N. SILVERSTINE €O.

6532 EAST McNICHOLS ROAD DETROIT 12, MICHIGAN
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Farm Receivers are Easy to Service

There is a good prospect of financial profit as well as val-

uable experience in working on battery sets in a rural area

This gives him needed familiarity

HE beginner in servicing should
concentrate on the simpler radios.

with basic circuits, and at the

same time allows him to turn out
enough work so that he will not become
too discouraged over the financial pros-
pects of his new profession.

The 1%-volt farm radio is ideal for
the purpose; because there is no built-
in power pack, it is probably the most
easily repaired set in general use today.
The convenience and economy of its
1%-volt A—90-volt B-battery pack have
made it so popular that it has replaced
nearly all other types of receiving
equipment in places where electric
mains power is not obtainable.

This type of radio is found chiefly in
small towns and rural communities, but
there are many millions of them in use.
From the beginning of my service ca-
reer I have found them more profitable
than the average electric radio powered
from an a.c. or d.c. line.

For one thing, there is the battery;
most owners will use a battery every
six months, and the serviceman is the
logical person to sell it to him. Always
keep two or three popular brands on
hand and let no customer get out of the
shop without trying to sell him one. If
he doesn’t need it, he is reminded that
you have them for sale. Follow-up cards
about five months after each sale are
helpful, too. The profit on these bat-
teries is two dollars. If you can buiid up
a list of one hundred and fifty cus-
tomers who will take at least one a

year, you have made $300 with no pain

whatsoever.

By RICHARD LAURENCE

Then there are tubes. The low fila-
ment drzin of the 1%-volt tube makes
it inherently fragile, and the replace-
ment rate is high. The owner of one of
these sets usually.lives a good distance
from town. The radio is his main source
of entertainment, so he wants it in top-
notch condition. If you can show him by
actual test that some of his tubes are
weak, he will generally have these re-
placed as well as the ones that are
inoperable.

A word of caution here. Never, never
try to fool the farmer! He gets his
money the hard way and expects value
received. If he comes in with a loose
grid cap—don’t sock him with a two-
dollar minimum charge. Just keep your
services on a straight merchandise and
earned-labor basis, Be sure that every
set that goes out has been tried thor-
oughly and is functioning at its best.
This policy will pay rich dividends.

Battery-set defects run along the
same general lines as those of other
radios. However, a few basic defects
occur with great frequency; the ability
to recognize these at once will greatly
speed up your work and add to your
profits.

One of the most frequent troubles
is opening up of the electrolytic con-
denser which bypasses audio current
from B-plus to ground. This is shown
at (a) in the drawing below. The
low-frequency oscillation that is set up
makes a noise that is more like a hen
clucking than anything else I can think
of. After the first couple of experiences
you will recognize it every time. A
supply of 8-uf, 150-volt electrolytics
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The imperfect drawings indicate troubles which can frequently be found in farm receivers.
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should be kept on hand for this job. Of
course, polarity should always be ob-
served when installing the new con-

_denser.

The output transformer is the next
big troublemaker. It has been my ex-
perience that the replacement rate on
these is about twice as high as on non-
battery radios. When you find a set
that makes no noise whatsoever when
connected to a good battery, test the
output audio tube. If it is o.k., insert
your chmmeter probes in plate and
screen grid prongs of the tube socket
(with power turned off). A reading on
the meter but no click in the PM speak-
er means the transformer secondary or
the voice coil (see b) is defective; no,
reading and no click means the trans-
former primary is open. You will find
that this is usually the trouble. If the
present transformer is riveted to the
speaker, you can solder the new one on
the chassis. The only precaution neces-
sary is to use a transformer with the
correct primary impedance and current-
carrying rating for the output tube.
Consult a tube manual.

A fault common in farm sets is a
burned-out antenna transformer (c).
The isolated location of farm buildings
makes them more liable to lightning
damage, and after every electrical
storm you can count on getting a couple
of radios with the primary of the an-
tenna transformer burned out. The coil
is usually charred and broken so that
visual inspection will locate the trouble.
You can connect the antenna directly to
the grid of the converter tube to make
the set play. I have found the Meissner
14-026 universal adjustable coil an ex-
cellent replacement in most cases. In-
stall it according to directions, and re-
align the set if a signal generator is
available. In the case of radios which
have one or more short-wave bands and
a tapped coil, an exact duplicate from
the manufacturer of the set will be
necessary.

1 have found that shorted paper con-
densers occur much less frequently in
battery radios than in transformer-
operated a.c. sets. The usual trouble is
a shorted coupling condenser between
the audio amplifier tubes (d) though a
bypass will blow occasionally. Replace
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with one of a higher voltage rating.

One frequent trouble is that the osc-
illator will stop. The radio will pop
and crackle like a live set, but will not
play. I always test the oscillator sec-
tion of the converter tube first, and re-
place it if emission is weak. Of course,
low A-battery voltage will give the
same effect. If you replace the tube and
the set will not play at home because of
a weak battery, just explain to the
customer that the trouble is a combina-
tion of two faults-—and sell him a new
battery. Always try to keep these sets
a few days and try them several times
to make sure that they keep oscillating.
In a very few stubborn cases a new
oscillator coil is necessary, but the new
tube will nearly always do the trick by
itself.

You will find many cases where the
owner will bring in his radio, but not
the battery, and the set will play per-
fectly in the shop. If you cannot find
anything wrong after a thorough trial,
there is nothing to do but suggest that
he bring his battery in to be tested. In
fact, it is a good idea to encourage cus-
tomers to bring their batteries along.
Test them with the set plugged in and
turned on, so as to load the battery. If
the A-voltage is under 1.25 or the B-
voltage under 70 (e), you should recom-
mend replacement of the battery as it
will fail soon.

The output tube is biased by connect-
ing the B-minus battery lead to the
chassis through a resistor, so that the
voltage drop through the resistor
creates a negative bias for the control
grid. When making voltage tests on a
dead set, try first with the negative
prod directly on the chassis. If there is
no reading, move the prod directly to
the B-minus lead. A normal voltage
reading in this position indicates the
resistor is burned out (f). The bad re-
sistor can often be detected visually by
its discolored appearance.

A final word of warning—don’t trust
the switches too far. They are of the
double-pole, single-throw type (g), and
break both A and B circuits. Sometimes
one side of the switch gives way and
does not break the circuit when turned
off. The switch will click normally, but,
of course, the set will not operate, as
the other circuit is broken. This will
ruin a new battery very quickly. I al-
ways throw the switch several times
and make voltage tests to see if both
circuits are broken before I OC.K. the
switch. ’

Many farm homes are being connect-
ed to power by the Rural Electrification
Administration, and you can interest
some of these people in converting
their battery sets to electric operation.
A good converter, such as the GTC
Model A Perma-Power, is excellent for
this purpose. The set will give the same
quality performance it did on battery
operation, and will use only 5 watts of
power. You will realize a quick return
on the job and will save a good servic-
ing account that might be lost for a
while if the customer had bought a new
receiver.
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Tops for TV Replacements
— New Sprague Type TVA and TVL Drys

Sprague serves the service industry first again with the most complete
line of television electrolytics. Engineered especially for tough TV
replacement applications, Sprague’s new Type TVA “Atom” and
Type TVL “Twist-Lock™ electrolytics stand up under the high
temperatures, -high ripple currents and high surge voltages en-
countered in TV sets.

@ You will ind comprehensive listings of the most
popular replacement units for RCA, Philco,
Dumont, Admiral, General Electric, Motorola,
Emerson, Zenith, Westinghouse and other lead-
ing set brands in Sprague’s new bulletin TV-1.

@ It's yours for the asking. Write today.

Write far

FREE
replacement
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SP_RAGIJE PRODUCTS COMPANY, North Adams, Massachusetts

Please send me your bulletin TV-1 without delay.
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Fundamentals of

= Radio Servicing

Part Il — Ohm’s Law and the resistor

ruary) we learned that an electric

current is made up of a movement

of minute negative particles called
electrons; that these electrons are al-
ways attracted by a positive charge, so
that an electric current always flows
from negative to positive; and that we
measure current in amperes, electromo-
tive force in volts, and resistance to the
passage of current in ohms. Now let’s
take it from there.

The man who gave his name to the
unit of resistance had the bright idea
of tying the three units of current, volt-
age, and resistance together in a sim-
ple formula so that, if you know any
two of them, you could always find the
third. This formula, which is known
as Ohm'’s law, gets more of a workout
than a drugstore telephone on a Sat-
urday night, for you simply cannot do
anything electrical without using it.
You cannot even turn on your flashlight
-without Ohm’s law getting into the
act!

The importance of the formula is
equaled only by its simplicity and ease
of application. Ohm’s law states that
the current, measured in amperes, flow-
ing in any portion of an electrical cir-
cuit is equal to the applied electromo-
tive force in volts divided by the re-
sistance in ohms. That is

IN the first article of this series (Feb-

Since the current is referred to as the
“intensity,” the voltage as the “electro-
motive force,” and the resistance to the
passage of current simply as the “re-
sistance,” the formula is usually writ-
ten with the first letters of these three
terms

E
=_. (1)
I R
If we multiply both sides of Equation
1 by R, we have

RI=E or E=IR. (2)
Dividing both sides of -Equation 2 by
I gives us -
E
—— (3)
i I

These various forms of Ohm’s law
- enable us to determine quickly an un-

By JOHN T. FRYE

known voltage, current, or resistance if
we know the other two. Let us take the
circuit of Fig. 1 as an example. Here
we have three resistors, of 1, 2, and 3
ohms, respectively, hooked in series
across a 12-volt battery. When resistors
are connected in series, the total re-
sistance is equal to the sum of their
individual resistances; so we know that
the resistance from A to D is equal to
6 ohms. We also know that the battery
voltage that appears across these points
is 12 volts; so we simply substitute
these values in Equation 1, and we find
that 2 amperes of current will be flow-
ing from point A to point D.

Using Ohm's law

Ohm’s law applies to any portion of a
circuit. Let’s consider just that portion
between points A and B. We know that
2 amperes of current are flowing
through 'this, as well as every other
part of the circuit, and we know that
the resistance between these two points
is 1 ohm. Substituting these two val-
ues in Equation 2, we find that the
voltage drop from point A to point B

>
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Fig. | (leﬂ)—Resisfor-s divide the voltage.
Fig. 2 [right]}—Rheostat varies current flow.

is 2 volts. In the same way we learn
that the voltage from B to C is 4 volts,
and that from C to D is 6 volts. When
these three voltages are added together,
they total the same 12 volts with which
we started; we have that pleasant and
slightly surprised feeling we get when
our check stubs and the bank’s report
on our balance come out exactly to-
gether.

This pleasant discovery is expressed
by Kirchoff’s Law, another of the rules
by which radio and electricity work.
Kirchoff’s Law is a very simple one and
it is valuable because it provides a way
of checking the accuracy of calcula-

Television is Booming—Cash in on it!

D?

tions. The voltage drops in all parts of a
circuit, it says, should, when added to-
gether, equal the voltage of the source.
If, for instance, we had in addition to
the 2-, 4-, and 6-volt drops of Fig. 1,
an extra 2-volt drop, the total would
be 14 volts. The battery (source) sup-
plies only 12 volts. so we .would know
something had gone wrong with our
arithmetic and we would try it again.

Just to prove how well we can handle
Mr. Ohm’s handy little gadget, sup-
pose we wanted to reduce the current
flowing in our circuit .from 2 amperes
to 1 ampere. How would we go about
it? Well, we have our battery voltage
of 12, and we know that we want 1
ampere of current to flow; so suppose
we substitute these two values in Equa-
tion 3. We come up with 12 ohms as the
required resistance. But there are al-
ready 6 ohms in the circuit; so we sim-
ply put another 6-ohm resistor in series
with those we already have—say be-
tween points D and E—and our cur-
rent is reduced to the required 1 am-
pere. For practice, why don’t you figure
out the difference this will make in the
voltages appearing at points B, C, and

In dealing with Ohm’s law, there is
one thing to keep clearly in mind: it
works only when the quantities are ex-
pressed in volts, ohms, and amperes.
Ten milliamperes should be written:
.010 ampere. Two megohms would be
expressed as 2,000,000 ohms.

Fixed and variable Eesisfors

Resistance is packaged in units called
registors. Some idea of their wide va-
riety of sizes, shapes, and materials can
be had from any radic parts catalog.
The most common type in radio work
is the so-called carbon resistor, made
by combining powdered carbon or
graphite with a synthetic resin and an
inert material such as talc, molding this
into short sticks, and attaching flexible
wire leads to the ends. By regulating
the amount of carbon or graphite, the
resistors can be made to have values
from a fraction of an ohm to several
million ohms. Cheap and small, they
are not capable of handling much cur-
rent without being damaged by the
heating effect of that current; further-
more, they are quite likely to change
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value with age, and as their tempera-
ture goes up, their resistance goes
down.

Wire-wound resistors are made by
winding a wire made of a high-resist-
ance metal such as nichrome on an in-
sulating form. Capable of handling
much more current than composition
resistors, they are also more stable. At
the same time, they are more costly and
bulky, and occasionally the wire frac-
tures, resulting in their changing with-
out warning from their normal value
to an almost infinite rasistance. Wire-
wound resistors seldom exceed 100,000
ohms in value.

It is often desirable to be able to
vary the value of a resistor. A slider
can be arranged to move along the re-
sistor and to make contact with the
resistance element, varying the amount
of resistance that appears between the
slider and either end. If the resistor is
made in the form of a circle, the slider
can be attached to a shaft passing
through the center of the circular re-
sistance element, and then the varia-
tion in- resistance can be accomplished
by rotating this shaft with a knob. Such
a knob-adjusting resistor is variously
known as a rheostat, potentiometer, or
volume control. The resistance element
may be either wire-wound or composi-
tion. In volume controls, where the
current requirements are small, it is
usually composition.

Why resistance is important

At first glance, you might think that
resistance was a kind of villain of the
piece. Here we have gone to a lot of
trouble trying to cause an electric cur-
rent to flow, either by building a bat-
tery or constructing a generator, and
now Old Man Resistancé is in there do-
ing his level best to gum up the works
by throttling the flow of current!

Actually, the ohm is as important as
the volt, for, although the volt may be
considered the generating force, the
ohm is the controlling unit; and if we
are to use an electric current, we must
be able to control it. Being able to vary
the amount of resistance in a cirecuit
gives us a “valve-action” control of the
current flowing through the circuit. At
the same time, reference to Fig. 1 will
reveal another use for resistance, that
of “voltage dividing.” As can be seen,
the 12 battery volts can be sliced up
like a length of bologna into any num-
ber of smaller voltages by the use of
resistors.

Still another use for resistance is to
enable us to convert a change in cur-
rent into a change in voltage. Take a
look at Fig. 2. Here we have a variable
resistor R1 and a fixed resistor R2
hooked in series across a battery. The
amount of current flowing through this
circuit will depend upon the voltage of
the battery and the resistance of R2
plus that portion of R1 through which
the current passes. Any change in the
amount of R1’s resistance used in the
circujt results -in a change in the
amount of current flowing. We know
that the voltage appearing across R2
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depends upon the current flowing
through it—for didn’t Mr. Ohm decree
that E =IR? So the change in current
caused by varying R1 is faithfully re-
flected as a change in the voltage across
R2. When we start studying vacuum-
tube circuits, you will see how impor-

* tant this use of resistors is.

Heat and power

Last month we defined a good con-
ductor as any material that gave up
electrons easily and so permitted a cur-
rent to flow through it readily. The ma-
terials of which resistors are made are
no such pushover for an electromotive
force, because they do not give up their
electrons without a heated struggle. I
use the word “heated” advisedly, for
actual heat is generated by the passage
of current through a conducter. This
heat arises from the energy used in
prying loose the electrons from the
atoms of the resistance material. Since
the electrical force that performs this
prying is measured in volts, and since
it takes more energy to move several
electrons than it does only one, it is
not surprising to find that the amount
of heat produced is related both to the
voltage and the current.

The amount of electrical energy or
power expended—or dissipated as heat,
in the case of a resistor—is measured
in watts. The power in watts con-
sumed in any circuit is equal to the
product of the volts and the amperes;
or, expressed in formula form

P =EI (4)

Equation 2 told us that E = IR; and
when we substitute this value of E in
Equation 4, we have

P=1I2R. (5)

Because electrical energy that is

transformed into heat is considered lost,

we often hear the heat losses of a re-
sistor or conductor called the “I2R
losses.” Resistors are rated in wattage
as well as resistance, and the wattage
ratings vary all the way from Y-watt
carbon resistors to wire-wound resistors
of 100 or more watts.

Suppose we need a 1,000-ohm resistor
that must pass 50 milliamperes of cur-
rent. According to Equation 5 the wat-
tage requirements will be equal to
05602 X 1,000, or 2.5 watts. It is a good
practice to allow for a 100% overload;
so we select a 5-watt resistor.

You have heard about the boast of
the packing houses that they use every
part of the hog except his squeal. Well,
the electrical engineers are just as good,
for they even put these I2R losses to
work. In a vacuum tube, for example,
it is necessary to raise the temperature
of one of the elements (the filament or
cathode) in order to persuade it to give
up electrons more easily. This heating
is accomplished by passing an electrical
current through a resistance wire in-
side the tube. When you look at the
incandescent filament of a dial lamp,
you are staring some I2R losses right
in the face.

And so we arrive at the end of an-
other chapter. By this time you should
be on good terms with amperes, volts,
and ohms. In fact, if anyone hands you
any two of these measuring units, you
should be able to rub them together
and, with the aid of Ohm’s law, produce
the third right out of thin air. By the
same token you should feel right at
home with resistors. You should know
what they are made of, what they are
used for, why they get all hot and both-
ered when an electrical current is
passed through them. And finally, you
should know what’s watt!

"He got the idea from a three-ring circusl”
Television is Booming—Cash in on iq!
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NE of the
brakes on
the wheels
of televi-
sion production in
Britain has been
the shortage. of cathode-ray tubes with
9-16-inch screens. It is mainly for this
reason that the present rate of output
is only about 150,000 sets a year. It
has actually been stepped up to that
rate only in the last month or two, when
mass-production methods. of making
cathode-ray tubes were adopted. Up to
now the dollar position hasn't allowed
us to import any; but this year the gov-
ernment is to let us buy about 70,000,
and that should speed things up a great
deal. A ‘speedup will certainly be need-
ed, for people living in the Birmingham
area are already ordering their tele-
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European TV Report

By Major Ralph W. Hallows
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visers, though their TV transmitter
won’t be on the air until autumn.

TV can never produce anything like
the original radio boom here, partly
because it will take so much longer to
get a nation-wide service going and
partly because even the smallest tele-
visers cost so much more than the crys-
tal sets or the 1-, 2-, or 3-tube broad-
cast receivers of those days which now
seem so long ago. For all that, TV is
having, at any rate, a boomlet—and is
likely to go on having it. Certainly the
televiser is now far and away the most
profitable line for any radio dealer in
a TV service area to stock, for he can
be quite sure that no receiver of reputa-
ble make ‘will remain in his window or
on his shelves for more than a day or
two after it is delivered to him.

A very neat bit of work was done by

R Courtesy British Broadcasting Corp.
At present, Britoin's only operating TV station is in the Alexandra Paloce, London.

Television is Booming—Cash in-om it!

our Radio Component Manufacturers
when the new bill penalizing those who
radiate man-made static was before’
Parliament. In a conveniently situated
hall in London they staged a demon-
stration showing the horrible effects of
such interference on TV reception and
explaining how easily and at what

small cost it can be dealt with at the

right place—the source. To this demon-
stration they invited members of Par-
liament, press .representatives, and
others. So-that no one could be accused
of grinding his particular ax, all anti-
interference devices were shown anony-
mously. Equally anonymous were the
devices used to produce interference,
which included auto ignition systems,
electric shavers, vacuum cleaners, irons,
refrigerators, hair driers, food mixers,
and domestic gadgets of all kinds.

The demonstration was most impres-
sive, particularly to those whom it was
intended to impress. A clear picture on
the screen suddenly went haywire or

‘was enveloped in a snowstorm, the eye-

strains of the cathode-ray tube being
accompanied by earaches from the loud-
speaker. “Not too good, is it?” said the
demonstrator. “And now I'll show you
the effect of fitting this little device,
costing only so much, to the appliance
that’s causing all the trouble.” The re-
sults were excellent. Those who went
to the show (and they were many)
learned, if they didn’t know it already,
that a thoughtless or selfish neighbor
can ruin any TV program. They real-
ized that the “unsuppressed” automo-
bile is a menace and that factories
using certain kinds of machinery with-
out interference preventers can make
TV reception worthless over large
areas. Best of all, they were shown that
it was neither difficult nor unduly ex-
pensive to nip in the bud the radiation
of interference. It was a first-rate idea
carried out in a first-rate way; it did

a great deal to convince any doubters

that anti-interference legislation was
necessary and would not inflict real
hardships on anyone concerned.

Vision versus television

A day or two before writing this I
sat in on an interesting argument which
suggested an entirely new angle on TV
sports broadeasts. Two friends are rug-
by football fans. One had watched the
annual game between Oxford and Cam-

RADIO-ELECTRONICS for
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bridge universities from a seat jn one
of the stands; the other had done his
watching at his own fireside on the TV
screen. Now, which of the two had been
able to follow the play more closely?
Which had the clearer impressions of
the game? Which, again, had had the
more exciting hour and a half as a
spectator?

The man who'd been there in the
flesh maintained that no one who hadn’t
actually been on the ground could
really have watched the game as a
whole. “You saw just bits of it,” he
said, “just scenes here and there. You
didn’t see the whole thing as I did.”

Fetranti's T. 1246 has modernistic appearance.

There seemed to be a lot in that, but
the televiewer backed his case with
some pretty sound arguments. The
cathode - potential - stabilized Emitron
camera now used for outdoor broad-
casts by the BBC is considerably more
sensitive in poor light than the human
eye. Used with a telephoto lens, it can
bring to the TV screen details which
would be invisible to the spectator on
the grounds in the dimness of a De-
cember afternoon in London.

The televiewer, therefore, claimed to
have had a more close-up view of the
play. He maintained also that, with the
commentary from the loudspeaker to
aid him, he knew far better than the
other what was happening at any mo-
ment. The commentator knows every
one of the 30 players by sight and is
always able to say exactly who is doing
what no matter how rapid the play. The
average spectator hasn’t these advan-
tages. Thus, he held, the televiewer gets
the best impression of the game.

As I, though also a rugby football
enthusiast, had not been able to see
the game in person or on the television
screen, I was asked to decide who had
had the better of the argument. My
opinion was that the expert running
commentary must always add to the
interest and excitement of watching a
game. I've seen many sporting events
of one kind .or another on the cathode-
ray tube screen and my belief is that

you see more of the details in that way.
MARCH, 1949

PLUG IT IN...AND IT WORKS!

Completely wired

29 TUBE CHASSIS FOR 12'2" TV TUBE i

Factory engineered, aligned and
tested in accordance with most
modern efectronic methods

WIRED CHASSIS WITH 121/,” CRT .

$229.50

CHASSIS WIRED FOR 15" OPERATION (LESS CRT) . . . . . $179.50

NOTHING ELSE TO BUY
OR BUILD! 1his extraordinary

direct view chassis, with licensed
RCAcircuits represents the utmost
in TV valve . .. The foundation of
a $900 retail value combination,
it features large 84" picture
screen, 29 tubes including 3 rec-
tifiers, 13 channel tuning, long
range reception, front focus con-
trol, high gain audio amplifier,
automatic frequency control, and
many otherhigh-quality construc-
tion and operation advantages.

Comes with Schematics and full
instructions.
EVEN A LAYMAN CAN INSTALL IT.

Stondard RMA Guarantee an tube ond
chassis.

BUILD YOUR OWN
Television Combination
AT LOW FACTORY COST
with LEHIGH ACCESSORIES:

High Fidelity AM&FMTuners
and Amplifiers, High Fidelity
Speakers, Dual Speed Auto-
matic Record Changers, and
Custom Designed Decorator-
Finish Genvine Walnut or
Mahogany Combination
Cabinets.

DESIRABLE TV CABINETS
ALSO AVAILABLE

Prices and Literature
on Request

BUY DIRECT FROM FACTORY AND SAVE!
Phone and Mail Orders filled on receipt of $25 deposit . .. FOB N. Y.

Call in person at our factory showroom for
free demonstrations and instruction

LEHIGH TELEVISION COMPANY

601 West 26th Street, Dept. F, New York 1, N. Y.
Telephone: Algonquin 5-2046

Prices subject to change without motice.

Television. is Booming—Cash in-on it!
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Lightest, Most Efficient,
Crystal Pickup Cartridge
Ever Produced!

B
o
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T kil S e R 2

It’s a colorfu! display . . . creates interest . . . and action . ..
helps you sell more replacements to old and new customers.

" SATISEY MORE.CUSTOM

You give faster replacement service. Your customers get more
pleasure and more good plays . . . even from old, worn records!

[SIMPLIFY. YOUR SERVICE 3

R

It's a complete service Kit, t00. Contains everything for time-
saving, labor-saving replacement. Gives you 3 basic models that
replace over 150 standard types.

. MAKE MORE MONEY .

Saves ordering time and service time. Cuts overhead. You make
a good profit on every cartridge sale . . . and every service job.
Builds needle sales, too! Put the Kit on display . . . take one
with yon on your service calls. Available in Kit “A” (Osmium)
and Kit “B” (Sapphire). Each Kit contains 6 cartridges, 4 extra
needles, mounting plates, replacement chart.

Order from your E-V Distributor or write for Bulletin No. 142

ELECTRO-VOICE, INC., BUCHANAN, MICH.
Export: 13 East 40th St., New York 16, N. Y., U.S. A. Cables: Arlab

E-V Pol. Pend. Licensed under Brush Patents.

o NE .‘Hgaop‘gl Li4. MICROGROCVE "
§-{qa¥sn&g CARTRIDGE “AND NEw
[ BMODELS 20, AND 22 MAGNETIC .
| FCARTRIDGE FOR REGULAR AND; -«
MICROGRY LSO AVAKABLE *)

B

IT PAYS TO REPLACE WITH

s
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High-fidelity sound

One thing that TV is doing over here
is to make a good many folk realize
how vast the difference between ordi-
nary broadcast-band sound and real
high-fidelity sound can be. In Europe
the broadcast channels are only 9 kc
wide, which means that the upper limit
for modulation frequencies is 4.5 ke;
the sound accompanying British TV,
however, takes in modulation frequen-
cies up to 12.5 ke. If the a.f. department
of the televiser js right up to the mark,
the reproduction is a revelation to those
who thought that “radio must always
sound like that.” It is, of course, only

A typical British set, the Murphy model VI |6,

the most expensive TV receivers that
do real justice to the high-fidelity
sound. The medium-priced and low-
priced sets save money by skimping the
a.f. side and the loudspeaker; but,
quite a few of the better televisers are
being sold, and they’re gradually pro-
ducing a demand for better broadcast-
ing. Some of our programs are relayed
by high-fidelity FM; but FM is far less
of a household word with us than with
you—I doubt whether one listener in
100,000 has FM receiving equipment.

The BBC has decided to erect a chain
of country-wide, high-fidelity v.h.f.
transmitters, but whether they're going
to be FM. or AM is still very much an
open question. My own view, for what
it is worth, js that FM will eventually
be selected. I don’t think that there's
a whole lot to choose between v.h.f.
wide-band AM and FM as methods of
ensuring interference-free reception of
a big range of a.f.’s; but I think that
FM may win the day, because it doesn’t
demand the same degree of “contrast
compression” at the transmitter as does
AM. FM is an “all-or-nothing signal.”
Provided the amplitude is sufficient to
operate the receiver’s circuits, it doesn’t
matter whether it is very large or very
small. Hence there’s no need to safe-
guard the nearby listener from having
his loudspeaker blown inside out by
fortissimo passages, or the distant lis-
tener from hearing nothing when mu-
sic 1s pianissimo.

RADIO-ELECTRONICS for
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FOR FINER

Each tube is identified by the
special orange markings. This is
your assurance of the higher
quality demanded by television.

Now, when you replace worn-out re-
ceiving tubes in your customers’
television sets, give them the finest in
television reception with these new re-
ceiving tubes specially processed by
Sylvania for the extra-tough require-
ments of television service.

These new Sylvania television tubes,
in the new bright orange and green
television cartons, actually undergo
three times more exacting tests to insure
they are unsurpassed! Their higher
quality and superior performance
more than justify their small addi-
tional cost.

They are not just good tubes, they
are superior tubes . . . results of Syl
vania’s years of experience in the
electromics field. Be sure you have a
ready supply for increased television
tube replacement business. See your
Sylvania Distributor today! Sylvania
Electric Products Inc., Radic Tube
Division, Emporium, Pa.

103

SYLVANIA RECEIVING TUBES
SPECIALLY PROCESSED
TELEVISION PERFORMANCE!

LOOK FOR
THE BRIGHT ORANGE
AND GREEN CARTON

Replace worn tubes with these specially processed Sylvania
tubes made to pase television’s rigid requirements.

AVAILABLE NOW IN THE FOLLOWING TYPES

1B3GT \6.]6 7F7

6AGS 6K6GT 7H7

6ALS 7B4 7N7

6BG6G 7B5 714
7C5

SYLVANIA
ELECTRIC

RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; PHOTOLAMPS; ELECTRIC UIGHT BULBS

MARCH, 1949

Television is Booming—Cash in on it!
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ELECTRONICS IN MEDICINE
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Courtesy Terma Electric Co., Inc.
Commander generates dnofhormy
waves.

Terma

heat have been known for cen-
turies. Diathermy is an electronic
technique for applying heat to'the
deeper body tissues. Because of its pen-
etrating action it is considerably su-
perior to older, more superficial, treat-
ment methods. Its value is also enhanced
by the other therapeutic procedures

THE remarkable curative powers of

which can be performed with the same

apparatus (electrosurgery and hyper-
thermy).

Ht VG.TAGE STEP-UP

TRAN HI VOLTAGE
\
—=0L0 YOLTAGE
EH - 0UOM COR.
T -OUTPUT

Fig. |—Simple spark-gap diathermy generator.

It was once customary to distinguish
between longwave and shortwave dia-
thermy. However, longwave equipment,
which operated at a frequency of about
1 mec, is no longer manufactured be-
cause of difficulty in controlling spuri-
ous radiation.

All present-day diathermy equipment
operates under the regulations of the
Federal Communications Commission
which has allocated three frequencies
for this equipment. These frequencies,
together with the frequency tolerance
and band width, ‘are:

Frequency Tolerance Band Width
(mc) (%) (ke)
13.66 .06 16
27.32 .06 270
40.98 *.06 40

The radiation must not exceed 16 mi-
crovolts per meter at a distance of 1,000
feet.

Part VI-Use of Shortwave Diathermy

t

By EUGENE J. THOMPSON

Diathermy currents heat tissues be-
cause they are of high frequency and
voltage. The high frequency sets into
motion any electrons in its field; the
rapid motion generates heat.

There are two major ways to gener-
ate such currents—with spark-gap ap-
paratus and with vacuum tubes, Repre-
sentative circuits for both methods are
shown in Figs. 1 and 2. Each consists
essentially of a voltage step-up circuit
(which increases the voltage from 117
to 2,000 or more) and an oscillator cir-
cuit. Ini the spark-gap equipment, the
oscillator circuit consists of an induc-
tor, two capacitors, and a spark gap.
Its output is a train of damped high-
frequency waves,

Although spark-gap apparatus can
be designed to operate in the shortwave
diathermy range, the cost is so great
that vacuum-tube equlpment is em-
ployed almost exclusively in the United
States. However, spark-gap instruments
are widely used for electrosurgery.

Both grid and tank circuits of vac-
uum-tube oscillators are usually factory
adjusted at a fixed frequency.

Most instruments, such as that in
Fig. 2, employ full-wave rectification

and filtering to eliminate hum and line

disturbances and to prevent the fre-
quency instability which would result
if a.c. were applied to the plates of the
oscillator tubes. Spurious radiations are
suppressed by shielding the oscillator
circuit from the line and output sides

of the apparatus by means of an r.f.
filtering network.

The current is applied to the patient
by special electrodes, one type of which
is shown in the photograph of the in-
strument diagrammed in Fig. 2. In
shortwave diathermy it is mot usually
necessary to place these in contact with
the body. The electrodes, their distance
from the body, and the thickness and

Courtesy Raytheon Mfg. Co.
The Microtherm is u.hf. diathermy generator.

dielectric constants of the portion of the
body placed between them determine
the capacitive load on the output cir-
cuit. This “patient’s circuit” must be
tuned with capacitors C so that it is in
resonance with the tank circuit to se-
cure the maximum transfer of energy.

Shortwave diathermy equipment ran
also be used for a technique known as

r

CASLE
-
.. FPEQ TUNING BAR < 20001
) o ARM
> 9C
PAD, SURGERY
B¢ 5 SURGERY
= COUPLING PAD
LOOP
ARM
-
< 0001
oy
CAMLE

0]
=

. E
. FUSE
7o 1 ki
FOOT \ @ & 02 UIVAC
LIRS < LS,
TIMING MOTOR ;

Fig. 2—This is the schematic diagram of Terma
. Commander, suitable also for surgery.

Television is Beoming—~Cash in on f¢!

hyperthermy, the production of an ar-
tificial fever. This is accomplished by
wrapping the patient in blankets to pre-
vent the dissipation of heat and apply-
ing the usual diathermy current, Treat-
ments of this type are used in certain
afflictions of the nervous system.

Some of the greatest advances in sur-

.gery within the past decade have been

RADIQ-ELECTRONICS feor
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made possible by the electrosurgical ap-
plications of shortwave diathermy
equipment. The entire field of bloodless
surgery owes its existence to diathermy.

There are three principal electro-
surgical techniques: electrodesiccation,
electrocoagulation, and electrosection.
Electrodesiccation dries and shrinks the
tissues. It is a so-called monoterminal
technique, that is, only one electrode is
employed. The modality used is a high-
voltage, low-amperage current. It can
be obtained from the spark-gap instru-
ment in Fig. 1 through the Oudin-coil
attachment. It can also be obtained
from the SURGERY output terminals of
the vacuum-tube instrument in Fig. 2.

Electrocoagulation and electrosection
are both biterminal procedures, that is,
two electrodes are necessary. Electro-
coagulation currents are high-amperage
modalities produced by both the spark-
gap and vacuum-tube instruments, They
seal cut blood vessels.

Electrosection or surgical cutting is a
strictly shortwave procedure. It cannot
be obtained with the spark-gap equip-
ment of Fig. 1. The operating scalpel
is connected to one output terminal of
the apparatus and a large dispersing
electrode is connected to the other ter-
minal. A large amount of heat is con-
centrated on a very small area of the
body by the sharp edge of the scalpel.
The heat is not present in the scalpel
but is generated in the tissues in the
immediate vicinity of the scalpel. The
knife glides through tissues with great
ease, and the heat cauterizes as the
knife cuts. The advantage of electro-
section is the cleanness of the surgery
possible.

One of the most interesting aspects
of electronics is that a single basic prin-
ciple can have many very different ap-
plications. At first glance there would
seem to be little connection between
wartime radar and the treatment of
disease. As a matter of fact, the very
latest diathermy technique is a direct
outgrowth of microwave research. The
instrument, known as the Microtherm,
is illustrated by the photograph and
the schematic diagram of Fig. 3.

It operates in the 2,400-2,600-mc band
approved for medical use by the FCC.
The maximum power output is 125
watts, and the r.f. energy is applied to
the patient through s director. The mi-
crowaves are generated in a continuous-

wave magnetron oscillator which, ex--

cept for the director and connecting
cable, constitutes the entire r.f. circuit.

The apparatus employs filtered full- -

wave rectification, and uses separate
plate and filament transformers. The
input to the high-voltage transformer
is controlled by a 3-minute, thermally
actuated time-delay relay, an interval
timer, and a variable autotransformer,
The latter permits adjustment to va-
rious line voltages and controls the
power output of the RK-5609 magne-
tron. The power level is indicated on a
milliammeter which is calibrated in per-
centage of maximum power output. A
motor-driven blower supplies cooling air.

The output of the magnetron is ap-

MARCH, 194¢%
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Blower and RK-5609 are on upper section of Rayiheon Mncro’herm. left. Lower section at right.

plied to the patient through a co-axial
cable and director.

The RK-5609 requires a high initial
plate voltage before plate current flows,

.and a very small change in voltage

thereafter produces the maximum de-
sired increase in plate current. For this
reason an autotransformer and a variac
are used. The transformer has both
117- and 180-volt primary taps. By
placing the variac across these taps it
is possible to vary the plate voltage
from approximately 1,100 (with the line
at 126 volts) to approximately 1,500
(with line at 105 volts). Anode current

centrally located cathode to describe a
circular path. When sufficient electron
velocity is reached, the cavities begin
to resonate. Anode current begins to
flow at an anode potential of approxi-
mately 1,000-1,100 volts. -
Energy plcked up by the coupling loop

.is carried out through a glass seal on

the center conductor of the co-axial out-
put connection.” To get this energy
through the panel and to make a-con-
nection to the flexible co-axial cable, a
transition unit is used, in effect, a co-
axial tube with the center conductor
supported .at & quarter-wave point.

-

LﬁﬁﬂﬁﬁJ FIL TRANS

RK-5609

o ‘Iﬂ[‘“‘

THERMAL DELAY
RELAY

FiLsw  PLATESW

':‘441;
|| ¢ wreaock sw 11vac
LI g —

Fig. 3—Microtherm uses o mcgnei-ron to generate diathermy waves. Frequency is 2400-2500 me.

varies from zero at minimum setting to
approximately 200 ma at maximum set-
ting with a 126-volt line.

The magnetron operates as a diode
with the anode at ground potential
(note that B-plus is grounded) and os-
cillates at a frequency of 2,450 me. The
frequency is determined by the cavity
construction of the tube, but in opera-
tion may shift =20 mc. A series of cavi-
ties containing the necessary inductance
and capacitance are tied together; the
energy generated is picked up by a
small coupling loop. The field of the
magnet causes the electrons leaving the

The directors are connected to the
transition unit through a co-axial cable.
The various directors consist of a ra-
diating element and a reflector which
direct the energy in the required pat-
tern, depending on the type of treat-
ment. The radiator is always connected
to the center conductor and the reflector
to the shield. .

Among the advantages claimed for
microwave energy are that it provides
great absorption, deep penetrating heat,
precisely controlled application for both -
large and small areas, and does not re-
quire electrode pads.

] SR
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Thase uh{. energy dlreebrs are usod with the Mu:rofhorrn for various mdhods of therapy.
Television. is Booming—Cash in on i¢!
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New Headset from TELEX...

N FRESSURE
IN THE EARS

Here’s a really new headser: TELEX TWINSET! Sweaty, tiresome
“ear-cups” are gone forever! Signal may be piped directly into
the ear so that nothing touches the ear at all! Matched in-phase
magnetic receivers banish listening fatigue—listen for hours

in complete comfort with this high-fidelity, 1.6 ounce headset.

An all purpose headset, the unique TELEX TWINSET, is de-
signed for your hearing comfort and exacting headset demands.
. Obtainable from your favorite parts jobber, or, write Dept. 10,
Telex Inc., Telex Park, Minneapolis, Minnesota.

" SPECIFICATIONS

Sensitiv 101 decibels above  Tenite plastic and bright
.000204 dynes per sq.cm. for 10 nickel construction, with head-

microwatts input band of Z-Nickel steel wire en-
Impedances—1000 ohms and 64  cased in plastic. Single 5-foot
ohms cord plugs into either receiver.

Construction—Weight: 1.6 oz.  Sealed, rustproof diaphragms.
Special Cord with built in miniature Volume Control also available

STRADEMARK

TELEX, Telex Park, Minneapolis, Minnesota

Manvutacturers of Telex Monouf’A e Telex Pillow Speaker ¢ Telex Precision Hearing Aids

Television is Booming—Cash in on it!

TELEVISION BOOSTER

Here is the circuit of a preamplifier
I designed and built for my own use on
television channels 1 through 6. Living
about 150 miles away from Washing-
ton, with this preamplifier between the
antenna and the receiver I get good re-
ception from Washington stations.
Without it I can’t get any picture at
all. -

Observe the usual precautions for
high-frequency equipment, especially
the avoidance of long leads, and use the
smallest possible components.

L2 is 5 turns of No. 24 enameled wire
close-wound. L1 is 2 turns of No. 32
s.c.c. wound over the ground end of L2.
For L3 close-wind 26 turns of No. 24
enameled wire; and for L4 wind 12
turns of No. 32 s.c.c. over the B-plus
end of L3. L2 and L3 have a diameter
of ¥% inch.—Roger E. Hammer

SIMPLE PULSE GENERATOR

Described first in Practical Wireless
(London), this simple pulse generator
was used to demonstrate the action of
a time-base or sweep generator in os-
cillope and television circuits. It can
be used in a number of practical cir-
cuits such as electronic metronomes
and automatic light flashevs.

33 654321
vy l
o 500T25V ] L I‘U

RY 200a~tKa

h
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A large capacitor, 500 uf or higher,
is connected across the coil of a high-.
resistance relay that is in series with
a 9-volt battery, a switch, and a 33-
ohm resistor. When the switch is closed,
the capacitor begins to charge. The
relay operates when the charge on the
capacitor reaches the battery voltage.
This closes contacts 5 and 6 and 2 and
3. Contacts 5 and 6 short the capacitor,
the relay opens, and the cycle begins
anew. A rough saw tooth can be ob-
tained from the terminals of the relay
coil. Circuit to be controlled may be
connected across contacts 1 and 2 or 2
and 3. The 33-ohm resistor prevents
shorting the battery when terminals
b and 6 close.

In an oscilloscope a neon or other gas
tube would replace the relay coil. Toni-
zation would short the capacitor when
it charged to breakdown voltage.

BILL OF MATERIALS
1—33-ohm resistor.
—500-uf, 25-volt elec. capaciter.
1—s.p.s.t. toggle switch.
I—relay d.p.d.t. with 200- to 1,000-ohm colil.

RADIO-ELECTRONICS for
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TREMENDOUS VALUES IN GUARANTEED
COAXIAL CABLE <+ ANTENNA WIRE

MICROPHONE AND HIGH VOLTAGE CABLE

COAX CABLE

RG-7/V 97.5 ohms impedance; outside diameter .370"; black vinyl jacket; polyethylene insulation. On original manvfacturer’s

reels of 2040 feet - . $37.50/M

YOO £ €oilS et recn e ceme e e e smeane smseanns s .04/t
RG-29/V 53.5 ohms impedance; outside diameter .184'; black vinyl jocket. Packaged on 4000 ft. reels. 27.50/M

1000 ft. reels forerrsnammsssssenassst s 32.00/M

100 ft. coils : 035/t
RG-29/U-W Same characteristics as RG-29/U except cotton braided covering. Per 1000 feet....... 25.00/M

100 ft. coils T ey e e .03/#1.

RG-29/U is ideal for television to eliminate lead-in pick up of local interference. RG.29/U is similar to RG-58/U. B
RG-57/V 2 conductor Coox. 95 ohms; Kilowatt Rating. Any length 18/t
RG-8/U Limited quantity. . y ; 40.00/ M

LOW LOSS BEADED COAX CABLE, 72 ohms impedance.
Type 7212—fo¢' vitra high frequency, with black viny! covering supplied in any length desired : RAVE:S
Type 72.12-W — Some as above except varnish cambric covering supplied on 60 ft. coils, only, 07/
OTHER WIRE AVAILABLE FROM WELLS

PWD-20-2 Plastic coated assault wire two-conductor twisted Type W.130. Available on 1000 to 2500 fi. steel reels, individually

boxed . 7.00/M
PWD.20.3 3000 ft. payout reels (packed two reels per Box).....uveccererasesmruneosererasssssrssmesssaene 6.50/M .
PWD-20-10 10,000 ft. steel reels 625/M
AWT-18-1 Army Field Wire, Type W.110B. Two conductor, stranded, rubber covered, weather proof. 1000 ft. reels........cooveneerene. 10.00/M
AWT-18B.10 Army Field Wire, Type W-110B. Two conductor, stranded, rubber covered, weather proof. % mile steel reels................ 9.50/M
AWT-18-20 Army Field Wire, Type W-110B. Two conductor, stranded, rubber covered, weather proof. 1 mile steel reels................. 9.00/M
Kw.3 Flexible Phosphor Bronze No. 18 bare aerial wire 300 ft. spool 1.00/Sp.
KW-10 Flexible Phosphor Bronze No. 18 bare aerial wire 1000 ft. coil 3.00/M
Al.18 Aerial Wire, No. 18, Copperweld, solid —on 3000 ft. reeks, only . 4.00/M
SWB-20 Single conductor Na. 20, shielded, over-all braid, 1000 ft. reels - : 15.00/M
§C-20-1 Single conductor, ANJC.48, No. 20, stranded, glass braid, lacquered 1000 volt insulation, 2000 ft. reels....................... 10.00/M
§C-20-3 Single conductor No. 20 glass braid, lacquered, 3000 volt insulation for Transmitters, 1000 f1. coils 12.00/M
MW.1 Shielded, single conductor microphone cable, rubber covered, extra flexible, inter-conductor stranded silver wire, 500

ft. coils 2 Y 12.50/ coil

MANUFACTURERS: WRITE FOR QUANTITY PRICES.
JOBBERS: REGULAR DISTRIBUTOR'S ARRANGEMENT APPLIES * ORDER FROM THIS AD.

WE CARRY A COMPLETE 5TOCK OF COAX CONNECTORS . . . WRITE FOR LISTING NO. 100M.

SALES, INC. J 300 N, LA SALLE ST., DEPT. Y, CHICAGO 10, ILL.
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| Front of the trf. tuner.

T. R. K. TunerHas

¥~ A.C.-D.C. Supply

By CLINTON E. CLARK

building crystal and regenerative
receivers can add to his experience
by building this simple t.r.f. tuner. The
finished product of a few hours of con-
struction time is a compact, self-pow-
ered receiver or tuning unit. Enclosed
in a cabinet, it is an attractive “per-
sonal” radio for headphone reception.
Slight changes in layout will allow room
for an output tube, such as a 50L6-GT,
which would provide enough audio to
drive a small speaker.
Cost is low, varying with the number
of parts the builder may already have
at hand. If a discarded receiver is avail-

HE radio student or builder who
has gone through the stage of

able for coils and tuning capacitor.
there would remain only the tubes,
which are low-priced, and a few small
parts. If parts must be purchased, get
a good set of matched coils. An instruc-
tion sheet comes packed with the coils
giving proper terminal connections.
Small trimmers, one across each section
of the tuning capacitor, are usually
permanently attached to it. A capacitor
without trimmers should be avoided if
possible since it is sometimes a difficult
job to wire them in satisfactorily.

The chassis is an inverted cake tin
measuring 4 x 9 x 3 inches. The par-
ticular one shown in the photographs is
of stamped aluminum which, in addi-

Looking under the chassis, it is easy o see thot there is plenty of room for components.

i 12SK7 goypreon [/

SOKE .
3

12847

12547 12SKT

AC/DC CH==x 47

OUT TO PHONES ..561
OR AF AMPL 150V
[ F

W pectT | IV
AC/DC

383uuf TUNING CONDS, INSULATED FROM CHASSIS

l L
vC 10K 210 T00.

i

Be sure to mount the 580-chm line-dropping resistor in a place where it can dissipate heot.

Television is Booming—Cash in on 13

tion to being light and easy to work, is
very attractive in appearance, An elec-
trical ground for the chassis is pro-
vided through a .01-uf capacitor, For
safety an aluminum shield covers the
selenium rectifier stack, eliminating the
danger of receiving a shock through
accidental contact with it. With these
precautions taken it is not necessary to
use a cabinet, as is the case when a
chassis is hot.

(It is a common misconception among
radiomen that a chassis “isolated” from
the a.c. line by a capacitor is not het.
To realize that the opposite is true re-
quires either only a little examination
of radio theory or a few highly prac-
tical experiences in the form of shocks,
or both. Since there is normally no cur-
rent flow through (and no voltage drop
across) the “isolating” capacitor, the
potential on the chassis may be either
zero or the line voltage, depending on
which way the a.c. plug happens to
have been put in. If you are well
grounded — literally —and touch the
chassis, you will initially feel the full
117 volts. The capacitor is valuable be-
cause it usually prevents loss of life.
When you first touch the chassis, cur-
rent flows through the capacitor and
you to ground, Since the reactance of a
01-uf capacitor at 60 cycles is in the
neighborhood of 260,000 ohms, the cur-
rent, which is the murderous element,
is usually limited to a safe value—safe,
that is, provided you haven't a weak
heart. The initial voltage jolt, however,
is not a pleasure under any circum-
stances. Better plan to put the t.r.f. re-
ceiver in a wooden cabinet for safety.—
Editor)

First, the socket holes are cut and
the tuning capacitor and dial mounted.
Since the dial has a metal shell, it must
be insulated from the shaft of the ca-
pacitor (which is mounted on the
chassis with standoff insulators). This
is done by a bakelite shaft extension,
one end of which fits over the conden-
ser shaft and is held by a small set
screw. The %-inch extension rod fits
into the shaft hub of the dial. Make all
the set screws good and tight.

RADIO-ELECTRONICS for.
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The builder may choose from a wide
variety of types in selecting a dial. The
one used here was chosen because the
physical size matched the unit well. It
has a 7 to 1 drive ratio and a paper
scale for calibration markings.

Each coil is mounted under one of the
. tubes. The mounting lug or bracket on
‘most coils is also the ground end of the
windings so, to isolate them from the
chassis, they are mounted on small cone
insulators threaded at both ends for a
machine screw. Sufficient separation
eliminates the need for shielding to pre-
vent coupling between stages. Extra
attention should be given to making
correct connections in wiring the coils.
The manufacturer’s data sheet should be
followed to avoid unnecessary trouble.

Selenium rectifier is mounted an rear apron.

The 580-ohm series dropping resistor
must be mounted away from com-
ponents which may be affected by heat.
A few small vent holes may be drilled
or punched in the chassis above the re-
sistor with an icepick to provide suffi-
cient ventilation. As an alternative, the
6-volt versions of the tubes used could
be substituted and a small filament
transformer employed. Should a stage
of audio, such as the 50L6-GT suggest-
ed, be added, the value of the dropping
resistor would have to be reduced. The
proper size is easily found by Ohm’s
law.

Some adjustment of the trimmers
will probably be necessary. Use an
alignment tool or a piece of 4-inch-
diameter bakelite shafting shaped to a
screwdriver tip. An ordinary metal
serewdriver should not be used for
alignment.

Lacking the sensitivity of a superhet-
erodyne, the tuner will need a fairly
good antenna. In rural districts 50 to
100 feet of outside wire should be am-
ple. In metropolitan areas less antenna
is necessary. The t.r.f. receiver may
not be comparable to the superhet in
some ways, but its low signal-to-noise
ratio and broad tuning have brought
it into increasing favor as a high-
fidelity tuning system.

LIST OF MATERIALS

Resistors: 1—270, 1—47,000 chms, 'z walt; |—47
ohms, 2 wotts; 1=—580 ohms, 25 wotts; |—10,000-chm
potentiometer,

pecitors: 2—20 uf, 150 volts, electrolytic; 3—
81, 2—0.1, 1—0.25 puf, 200 volts, paper, |—2-gang,
345-pupf-per section air variable with trimmers.
Tubes: 1—125K7. 1—I25J7.
Miscellaneous: |—o.c.-d<c. filter choke: |—audio
choke; 1—75-ma selenivm rectifier; 1—s.p.s.t. toggle
switch; |—4-8-volt, 150-ma pilot lamp and assembly:
2—broadcost t.r.f. coils; |—chassis; I1—tuning-dial
assembly; necessary hardware.
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AT LAST!! A LOW COST POWER

“A" ELIMINATOR KIT
#KG 1-10

| onty 97 Q30 i

diagrams

e

For the first time, we are offering a well-engincered six volt direct current power unit for
auto-radio and similar service work in ki form!!

This unit was formerly in the high priced range. Now, we have placed all the essential
fompoqents necessary for construction in kit form, and are offering them to you at this low,
ow price,

These kits fulfill the long-standing need of every serviceman and technician, They are
designed to operate from a 115 V.A.C. 50/60 cycle source, and deliver 6 V.D.C, well-filtered
from three to eight amperes, with a peak rating of ten amperes. The A.C. ripple percentage is
held to remarkably low values.

This unit charges a standard auto battery in one day!!
® Do away with bulky batteries!
® Do away with corroding fumes!

©® Simplify your service operation!

Order this fine kit for your bench today !!

No C.0.D.s. Full remittance with order. Shipping wt., 1z lbs.
ATTENTION DEALERS! Write for quantity discounts

OPAD-GREEN COMPANY

71 Warren St. Phone: BEekmon 3-7385 New York 7, N. Y.

OPERATE RADIO RECEIVERS FROM
SINGLE BATTERY?

-.Flr-“l-l.'i.! AMD BAND [Ourmsdser

It's Easy with this
SYNCRO POWER UNIT . ..

The Model “Q” Syncro power provides A and B vohages from o é-volt bottery with only % the
drain that an auto radio exerts on battery. Gives over three weeks’ reception for a 4-tube radio
from a single storage battery charge. Costs but a few cents o day to opercte.

There is o bi¥ country morket for the Model Q" and the Model “R” for dealers in the farm
country, and or city dealers whose cust: s hove h Model "R for 2.volt 4, 5, &
ond 7-tube radios. Model “Q for 1.4 volt 4, 5 and é-tube radics.

There is an Electro Battery Eliminotor for every requirement operating from either 110V or
220V, 50 to 60 cycles, or from &V storage battery; also &V, 15 csmp.9 Model “A” operoting
from 110V, 50 fo 60 cycles. All are completely fillered and hum free. Compact units of sturdy
construction with Hammerloid finish. Opercte in any position.

ELECTRO PRODUCTS LABORATORIES

Pioneer Manufacturers of Battery Eliminators
549 W. Rondelph $t., Chicage 6, lilinels

Television is Booming—Cash in om it!
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VIDEO L.F. AMPLIFIERS

Constructors who design and build
their own television receivers often
have trouble with the video amplifiers
because of the necessity for wide band
width and the rejection or trap circuits.
The RCA Application Note, “Use of
Miniature Tubes in Stagger-Tuned Vi-
deo Intermediate-Frequency Systems,”
gives complete design data on two
stagger-tuned i.f. systems. One circuit
uses four 6AG5’s with an over-all gain
of 6,500, and the other uses 6AU6’s
with a gain of 3,000.

The diagram below shows constants
for the 6AG5 amplifier. All capacitor
values are the same in both circuits,
but some changes in resistor val-

TRAP
CIRCUIT

PLATE
CIRCUIT

Fig. |—Appearance of the i.f. transformers.

FILAMENT
CNOIKE

CIRCUIT

10 6|
_.-a:fuuu FReui

500 uuf
BUTTON
CAPACITOR
35000

o 8°

- =
“e8n

FROM
PREVIOUS
STAGE

Fig. 2—How the components ars positioned.

ues are needed in the 6AU6 circuit.
In the latter amplifier, the coded re-
sistors are: R1—2,700 ohms; R2, R5,
R7, and R10—68 ohms; R3, R6, R9,
and R11—33,000 ohms; R4—3,300
ohms. Note that R8 and C1 are not used
in the 6AU6G amplifier.

To obtain optimum results without
experimenting, the i.f. transformers
should be ‘constructed as shown in Fig.
1 and the parts laid out for shortest
leads as shown in Fig. 2, the layout of
the third and fourth stages of the
6AU6 amplifier. The other stages are
laid out and wired in a similar man-
ner. If this method of construction is
not followed, it may be necessary to
experiment with the tuned circuits be-
cause any other layout will result in
different wiring capacitances. Shield-
ing, although not absolutely necessary
for the i.f. transformers, makes the
amplifiers more stable and easier to
align.

A good r.f. signal generator and a
high-frequency voltmeter with low in-
put capacitance are recommended for
aligning the amplifiers. Set the gener-
ator to the resonant frequency of the
last i.f. stage and feed the signal into
its grid. Adjust the tuning slug for
maximum reading on the meter con-
nected to the plate circuit. Align the
other stages in turn, working toward
the grid of the converter. A sweep gen-
erator and wide-band oscilloscope may
be used to adjust the over-all response
curve to the desired shape. A steep-
sided curve with a sharp rejection notch
at the sound carrier frequency may re-
sult in loss in vertical resolution as
indicated by blurring of the center por-
tion of the vertical wedge on a test pat-
tern. Avoid this effect by rounding off
the response curve between 21.25 and
22 me.

The filament chokes consist of 14
turns of No. 20 enameled wire, close
wound, with %-inch inside diameter.
1.1, L2, and L4 have 21 turns of No. 28
enameled wire; L3 and L5, 25 turns of
No. 28; L6, 8 turns of No. 18 on the
same form with and spaced % inch
from the plate end of L1. L7 is 8 turns
of No. 18 enameled wire on the same
form with and spaced % inch from L2.

Radio-Electronic Circuits —

1.8 and 1.9 are 6 turns of No. 18 cnam-
eled on the same form with and spaced
1% inch from L3 and L4, respectively.
110 is 4 turns of No. 24 enameled,

spaced Y% inch from the cold end of
L11 on the same %-inch form. L11 is
6 turns of No. 18 enameled spaced out’
to % inch. L12 is an r.f. choke made
by winding 60 turns of No. 32 enameled
wire over a 2,700-ohm resistor % inch
in diameter.

.6-METER CONVERTER

Amateur activity on 6 meters has be-
come increasingly popular during the
last year or so. Yet relatively few com-
munications receivers tune higher than
30 me (10 meters). Of the receivers
that cover the 6-meter band, few, other
than double-conversion superhetero-
dynes, have sufficient selectivity and im-
age rejection for amateur use. In most
instances, a good 6-meter converter
with a high output frequency will give
better results than a standard receiver
with 456-ke i.f. amplifiers. The conver-
ter shown, originally described in Radio
ond Hobbies (Australid), was designed
to give good 6-meter reception with any
receiver that tunes to 10.7 me.

The circuit is simple and straightfor-
ward, its performance being determined
largely by the quality of the compo-
nents and the mechanical layout. All
components in the tuned circuits should
be mounted so the shortest possible
leads can be used. If at all possible,
mount the coils, tuning capacitors, and
tube sockets so the terminal lugs con-
nect together without additional leads.

The 954 r.f. amplifier can be mounted
on a vertical shield above the chassis.
The grid coil and tuning capacitor are
on one side of the shield, and the plate
pin of the 954 projects through the
shield for a direct connection to a ter-
minal on the plate coil. The plate tun-
ing capacitor is close to the coil. -

The 6ACT mixer and 954 oscillator
can be on the chassis with their com-
ponents grouped around the 15-uuf ca-
pacitor in the oscillator circuit. This
capacitor, the bandspread control, is
on the panel. The 35-puf unit is the
bandset control and may be a ceramic

T000 L6 | tosowpiF 000 U7 | o0 8 1 Fo0or L‘)—‘I
St e ey
6BA6 | i eacs ! ! 6AGS i 8AGS " 6AGS5 6ALS
Lanasue | .ooms i La. asuc | 00018 V2 | 27.25mC ,ioools V3 Varasuc |00 e 22.5MC 0005
235mc gt i _ 28aMc éﬂ: 2 Lsé 2.7%
L kg g_-é
" | N, S| e |—a ! w2z
<0055 L0015 005
% i = - ST
.
T 100 s 3 e g0 | |z| 25e o mg 2100 nnf. i
2R5 R > :'H__ % w’r ¥
RIO TN | #{-00055
. Ay
100
o= 0022 b o FILS
CIREUIT FOR ALL FILS CX 220-100mut I +o0v =) v
4 Eaoz i IaTuN NF20 EAM ON 1/4°FORM, /2" LONG 30v BIAS SUPPLY ) 1.BIAS AND CONTRAST CONTROL o 150V 4

Schematic of the 6AG5 amplifier. Note that the 100-unf ceramic capacitors across the trap coils are erronecusly shown as variables.
Television is Booming—Cash in on it!
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trimmer mounted directly on the coil.
Use ceramic feed-through and “button”
capacitors where possible as these types
permit the most compact possible con-
struction.

L1 consists of 4 turns of No. 24 en-
ameled wire interwound with a single
turn at the ground end of L2. L2 has
6% turns, L3, 5% turns tapped 4 turns
from the B-plus end; and L4, 6% turns
tapped 2 turns from ground. L2, L3,
and L4 are coils of No. 18 tinned cop-
per wire wound % inch in diameter and
% inch long. L5 has 25 turns of No. 30
enameled wire close-wound on a 3%-inch
form. L6 consists of 6 turns of the same
wire spaced ¢ inch from the B-plus
end of L5.

The converter operates from a 250-
volt B-supply and a 6-volt heater sup-
ply. A pair of selenium rectifiers in a
full-wave voltage doubler circuit will
supply the necessary B-voltage. A 6.3-
volt, 1.5-ampere filament transformer
can supply the heaters. An attempt to
operate the heaters in series with a
line dropping resistor may complicate
the circuit, because the 954 heaters will
have to be shunted so that they will not
pass the 450 ma drawn by the 6ACT.
Furthermore, filament chokes may be
required to prevent reaction between
the stages. Of course, the operating
voltages can be taken from the receiver
if it has an a.c. supply that can-deliver
the added current.

Insert a meter in series with the os-
cillator grid leak. The grid current will
probably be between 50 and 200 ua.
Select a value of grid resistance that
will produce about 150-ua grid current
over the tuning range. Limit the maxi-
mum current to 150 ga because higher
values are likely to cause the oscillator
to go into superregeneration.

Couple the terminals of L6 to the an-
tenna terminals on the receiver. Short
the 954 oscillator and tune the receiver
to the vicinity of 10 me until there is
a peak in the noise level. This indicates
that the receiver is tuned to the output
frequency of the converter. Adjust the
trimmer on L5 until the noise peaks at
10.7 me.

Remove the short from the 954 and
tune the converter band-spread and
band-set capacitors until signals are
heard. Set the band-set control so the
band-spread control covers the entire
6-meter band.

This converter can be built so that it
becomes a complete receiver when 10.7-
me i.f. amplifiers, a second detector, and
audio system are added. Standard FM
transformers can be used if desired.
Surplus i.f. transformers covering be-
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12 WAYS

TO CUT CONTROL INVENTORIES

i SHAFT B

slotted or tongued

SHAFT A

standard, dovble-flatted

You can reduce your stock of re- ;
placement controls, and profit in time

and money with these 12 IRC Tap-In
Shafts. IRC engineered for easy instal- '
lation and dependable performance )
with IRC Tap-In Shaft Controls, they
cut both service time and costly stocks

of exact duplicates.

Accurately tape@\s{)ckefﬁ\\in IRC
Tap-In Shaft Cont¥s'readily receive ‘
the closely machinéd shaffends, A firm 5
hammer tz{fﬁpel/'mamutl vi¥freesss” the |
two units. ‘('7"*--‘ waslérs and other ‘cum-
bersome lo¢kingrarrangements. a £ i
entirely elinfinated. YRG Tdp n Shafz

universal split, knurled

%'’ dia., full round

| o

SHAFT 6

special slotted

H SHAFT F

SHAFT B

slotted with groove

are quick, easy . .| and seoupel \ TS
IRC Tap-In Shaftacan hittativentently i " dig, it
cut to desired lengths before being

installed. In crowded ¢hassis, they can &g
be installed after conirat is assembled — SHAFT K

special %4’ roumd

oo

eliminating any necessity to remove
other parts.

‘There’s an IRC Tap-In Shaft for most SHAFT 1
radio and television requirements. Rl S gtSarn ot
Used with IRC Tap-In Shaft Controls,

you are sure of smooth, quiet, trouble- %
freeservice.Ask yourdistributorforIRC SHAFT M

Controls—with the dependable Tap-In
Shaft feature. International Resistance
Company, 401 N. Broad Street, Phila-
delphia 8, Pa. In Canada: International
Resistance Co., Ltd., Toronto, Licensee.

INTERNATIONAL RESISTANCE CO.
Whenawor, tee, Gineasit Sazb- A\~

double-flatted, threaded

. SHAFT N
%4’ Rotted and
- slotted

SHAFT P
Y4'* full round

il

tween 5 mc and 20 mc can be used. Just
adjust the band-set control so the con-
verter produces a difference frequency
equal to the frequency of the i.f. trans-
formers. It may be necessary to check
the oscillator grid current and adjust
the grid leak for about 150 ua.

954 i BAC7 /1852 954
RF Johus osc

3 2 Sufmy SOLLE 100K

LI o0l e
z 3 I 5:‘ 1700»( 001

> o

35;1111‘ 2 15{put
kg [220 ' \ l B+
N’/ .I% 250
- B—-
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WIRELESS CODE PRACTICE

A battery and a normally closed
s.p.d.t. telephone-type relay hooked up
as shown make a good high-pitched
buzzer for code practice. If a nearby

22.5- 45y KEY
ol -l ———o %
SPST RELAY

radio is turned on and tuned to a clear
spot on the band, the sound of the buzz-
ing relay can be heard clearly through
the speaker.

This makes a simple and satisfactory
arrangement for the beginner who is
learning code.

Don’t use this device during peak ra-
dio listening hours or near an antenna,
as other radios will pick it up.—Robert
F. Cuta

Television is Booming—Cash in on it!
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PROTECTING TV SUPPLIES

Pulse-operated or kickback power
supplies are commonly used in TV re-
ceivers with electromagnetic deflection
systems. In this type of circuit, a spe-
cial horizontal output transformer sup-
plies current to the deflection coil and
sharp voltage pulses to a high-voltage eau
rectifier. Considerable current is drawn
by the horizontal amplifier tube.

A recent RCA Application Note
points out the potential danger of fire
or severe damage to the TV receiver in |
the event of a plate-to-cathode short
circuit or arc within the output tube.
A short circuit in the horizontal am-
plifier of a typical receiver using this
type of supply can draw current jn the
order of 750 ma from the low-voltage
supply. Such current is far in excess of
the current-carrying capacity of the
output transformer, which will certain-
ly be damaged severely and is very
likely to start a fire.

To prevent such an occurrence, it is
recommended that a suitable fuse be
inserted in the B-plus line at the point
where it feeds into the primary of the

American

ELECTRIC SOLDERING
IRONS

are sturdily built for the
hard usage of industrial
service. Have plug
type tips and are ¢on-
structed on the unit
system with each
vital part, such as
heating element,
easily removable

and replace-

output transformer. able. In §
EEEET] sizes, from 50
8016 watts to 550
3 10005/ 10KV watts.
7 ,«/ 750K
T
' 56upt 0COUT
DB e, Tihth
Acray as e il
No. TAl24. A2
YORE
TEMPERATURE
DUQ-QRIENTING 8 12 REGULATING
STACKED FOLDED L 8VA4-G STAND
DIPOLES with
REFLECTORS F o=z WoTH This is a thermo-
HORIZ LINEARITY statically con-
trolled device for
i < the regulation of
nks2wd Toxs Tos % the temperature
. T L—‘ 20WW _'l,w + of an electric soldering
LOOK AT THESE LONG-RANGE SAAAA o iron. When piaced on
PERFORMANCE FIGURES HORIZ CENT  375¥ and connected to this
FROM ACTUAL REPORTS! T0 OTHER B+ LOADS 5. stand, iron may be main-
CITIES DISTANCE IN MILES * tained o? wnl"kmgh!u:-
Albany - New York 125 A typical horizontal amplifier and I‘::‘;::::': p ;::im °°;
ﬁliﬂ.l‘ﬂlﬂ - "::‘bu;!hk :fg power supply are shown. A 250-ma fuse stond ot low of warm
s::' Di:g':'-‘ io::ng:lrn 100 inserted at F provides more dependable temperatures.
South Bend - Chicago 90 protection than a fuse in the a.c. line.
A fuse in the primary will have to
handle the entire current drain of the
OUTSTANDING FEATURES! set with a safety factor that will pre-
¥, Gives full 12 chamnel TV reception olus FM. vent its blowing under momentary line
V lied e SO e surges. This type of fuse can hardly be
GOl Clamp ol e P B expected to provide protection against
mast for tremendous stacking flexibility = also short circuits in the horizontal amp]l-
ermits independent orientation of each bay. N A
 Dighining.fas assembly fime., ; fier because the short-circuit current
Y e mek Tomwlator made from faws may be small compared with the total
1531, polydycepaf ISParfect’ high frequency drain of the set. A short circujt that
causes very little change in the total
power supplied to the set can raise
Write for Literature havoc with many components.
. In the circuit shown, the average cur-
/ rent through the primary of the trans-
\JFD MANUFACTURING CO. Inc. g D ¥ T ——

former is about 75 ma. With the saw-
{tooth waveform, the r.m.s. current is

60% higher, or about 120 ma. A 125-ma AMERICAN ELECTRICAL

fuse will not carry this load contin-

‘uously; therefore a 250-ma fuse should HEATER COMPANY

be used. The latter, while allowing for

line surges, will provide adequate pro- DETROIY 2, MI(H., U.S.A.

tection in the event of a short.

4112 F+. Homilton Pkwy  Bkiyn 19, N_ Y.

Visit the JFD Booth No. 266
af the 1949 IRE Show

*Manufacturers of the World's Largest Line of
TY/FM Antenna Equipment™

.
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New Devices

TV SIGNAL GENERATOR
Coastwise Electronics Co.,

Los Angeles, Calif.

The Ferret Model 720 FM-TV sweep
generufor can be used to align any
M or television receiver. Funda-
mental frequency coverage extends
from 0 ta 260 mc in eight bands. The
sweep is adjustable from 50 ke to
20 mc on all bonds. A built-in 19.40-
mc marker is provided; either o pip
or an absorption dip may be ysed.
A crystal may be plugged in on the
front panel to permit extremely ac-
curate signals up to mc on the
fundamental. Attenvators are pro-
vided for r.f. and marker signals.

The instrumenat is controlled by push
buttons, which select the various func-
tions. A standby button switches off
the 8-voltoge but allows filaments to
temain on, Sweep circuits are elec-
tronic, and frequency cccurocy is soid
to be within 0.59%.

HIGH-GAIN TV BEAM
Roger Television, Inc.,
New York, N. Y.

The Yogi-Beam is o high-gain, very
directionol television receiving an-
tenno, especia'ly intended for yse in
fringe areas o1d ot points where the
directions of ghost ond primory $ig-
nals differ by only a few degrees. The
five elements ore made of hard, thin,

o

silver-plated brass tubing. ond on one
model a JAN-type connector is pro-
vided for a co-oxial transmission line.
No mechanicol connections are used:
ofl joints ore soldered. Ecch antenna
is peoked ot the foctory for one chon-
nel. Units for ony of the 12 channels
are available,

PHONOGRAPH

AMPLIFIER

Newcomb Avdio Products Co.,
Hollywcod, Calif.

The P-10 ampiifier is flat within ==
| db from 30 to 15000 cycles ond de-
livers 10 watts dt less than 5% dis-
tortion. Included are three inputs for
various pickups and tuners, bass and
treble tone controls, and a power
socket for phona preamplifiers.
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MOBILE FM UNIT

General Electric Company
Syracuse, N. Y.

A new, single-unit FM transmitter-
receiver, the ES-I-B, operates in the
152-162-me bond. It is intended for
police departments, public utilities,
taxis, and similar services.

Carrier-frequency stobility of the
transmitter is within .002% from —30
to 460 degrees C, Receiver selectivity
is 50 db down at 60 ke, for an ad-
ifacent channel and better than 85
db down ot 120 ke for an alternate
channel. Operating on 6.3 volts d.c!,
the transmitter furnishes 20 watts of
Power.

SIGNAL GENERATOR
Phileo Corp.,
Philadelphia, Pa.
Designed for precision alignment
work, Model 7170 is an FM-AM signal
source covering 100 k¢ to 170 mc. The
cathode-follower output gives good
isolation and impraves frequency sta-

bility, A built-in 400-cycle audio os-
cillator provides modulation. The FM
sweep-width control provides adijust-
ment from 4- to 500-kc deviation, mak-
ing the generator useful for aligning
?o?h narrow- and :vide-bond FM sys-
ems.

DEFLECTION
COIL CORES

Henry L. Crowley & Co., Inc.
West Orange, N. J.

Large and elaborate cores for tele-
vision deflection coils con be fobri-
cated _economically from powdered
iron. The illustrotion shows a typical
Crowley assembly. With correct wind-
ings, the wunit provides o low-loss
energy-recovery system  requiring no
additional electrical energy but pro-

viding large increases in deflection.
Transformer costs are less thon one-
Quarter those of equivalent laminated
sheet or strip metal types.

CO-AXIAL
CONNECTORS
Workshop Associates

Newton Highlands, Mass.

These new high-frequency, silver-
plated, solderless co-axial connectors
ond adaptors, designed for television
antenna installations, eliminate the
problem of soldering on roofs and
out-of-doors and cut down installa-
tion time. The silver plating provides
permanent contact, protected from
the weather by o plastic support head.

HIGH-VOLTAGE PROBE
Sylvania Electric Products, Inc.
New York, N. Y,

Designed for use with the Sylvania
Polymeter, this probe includes o multi-

plier resistor. Including o high-voltage
cable and connector, the unit multi-
plies the Polymeter ranges by 10 to
measure television power supplies,
transmitter plate circuits, and similor
devices.

CRYSTAL OVEN
Bliley Electric Co.,
Erie, Pa.
The new type TCO-| crystal tempera-
ture stabilizer is o miniature crystal
oven designed for militory and com-

merciol communizations equipment,
Used with Bliley BH& crystals, which
mount in an internal socket, the oven
provides frequency stability within 2=
L0001% with crystal temperature in
the stondard units kept between 73
and 77 degrees C. The oven has a
b.3.volt, 5.5-watt heater and s
plugged into an octal tube socket.

MICROPHONE STAND

Electro-Voice, Inc.,
Buchanan, Mich,

The Model 426 shockproof micro-
phone desk stand provides bolanced,

stoble support. A newly developed
shock mount using dual Lord shear-
type mountings is built inta the base
to provide double shock-absorber nc-
tion. The stoand has o %-27 odapter
to fit all standard microphones.

LEAD-IN INSULATORS
Mueller Electric Co.,
Cleveland, Ohio
The Tenno-Clampipe is on offshoot
of the long-familiar grownd clamp
made by this company. The end of

the threaded rod is bent inte o ring
into which is fitted an insulator with
either a slot for 300-ohm twin-lead or
a circular agpening for co-axial line
The Clampipes can be fostened ta
the antenna mast or to ony other
pipes or beoms.
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TRIODE AMPLIFIER
Browning Laboratories, Inc.,

Winchester, Mass,

The AA.20 high-fidelity, oll-triode
amplifier has I5 watts output and o
flat response (within | db} from 10
ta 17,000 cycles with less than 1.5%
harmonic distortion. Hum level is 45

below maximum rated output. The
ovtput stage wuses push-pull 6B4.G's
driven by two coscaded 65N7 sections;
a separate bias rectifier is provided.
A convenient receptacle mokes plate
ond filament voltoges ovailable for
external use in noise suppressors or
photograph-pickup preamplifiers,

CUEING AMPLIFIER

Fairchild Recording Equipment
Corp., Jamaica, N. Y.

The 435-A2 amplifier is intended for
use in broadcast stations to enable
the studio operator to cve or monitor
a transcription table. The omplifier
input is bridged across the pickup,

and the output is fed to speoker or
phones. Bridging impedance s 10,000
ohms; output pawer, 3 watts, Fre-
Quency response is * |5 db from
70 to 15,000 cycles. Measuring 7 x 6 x

4y inches, the omplifier can be
mounted inside most tumtable cabi-
nets,

WIRE MARKERS
Flag-It Wire Marker Co.,
Los Angeles, Calif.

Forty of these adhesive wire mark-
ers, printed with numbers or letters,
are attached to a [0-inch card: eoch
may be removed and attached to a

wire. Each marker has four of the
same characters so thot it can be
read in ony position.
ok ¥ it
i |
1
)
13333

DECAL ADHERENT

Decimeter, Inc.,

Denver, Colo.

Decosol is designed to bond decals
permanently to surfoces where they
are subject to heavy wear or pro-
longed dampness. It dissolves the un-
der-surface of the decol into the
surface to which it is applied. The
bond is $o permanent that the decal
cannot be removed without .damaging
the panel. .

The monufacturer is also offering
Silver-Q, a liquid seldering flux. It is
applied with a brush to the surface to
be soldered.

Television is Booming—Cash in on it!



Spark Plugs aré minia-
ture broadeasting sta-
tions, send signals that
interfere  with radio
recaption, distort tele-
vision. The New Auto- [==
Lite ‘“‘Resistor” Spark
Pl reduces this in-
erence.*

Zocommend NEW
AUTO-UTE

SPARK PLUG

H;re‘s How It
Works to End

Interferenceé

The “Resistor’’ acts
to dampen the spark
plug rodio signal to
an acceptable level*
while still delivering
the full high veltage
discharge required to
ignite the fuel.

Auto-Lite Ignition Engineers, working
with leading automotive manufacturers,
have developed the new Auto-Lite “Re-
sistor” Spark Plug with this built-in
resistor that reduces spark plug inter-
ference.* Remember, the ‘“Resistor” also
helps dellver smoother idling, improved
economy, longer electrode life. Dealers
are being supplied as rapidly as pos-
sible, Write for Booklet M-1186

tor full information.

THE ELECTRIC AUTO-LITE COMPANY
Toronto, Ooterio Toledo 1, Okio

SUnder I5mv/mfrom 540 k.c. to 150 m.c, ot 50 f1,
Tune in *Suspense,” Thursdays, 8:00 P. M., E. T,, COS

. Try This One -

DUMMY ANTENNA

For tuning the early stages of an
amateur transmitter without allowing
the final to radiate, this dummy anten-
na is useful. L and C are resonant at
the output frequency. The meter should
be of the correct value for the power

(?ALI!E TO XMITTER

J i

A\

- JpppT SW
1N DUMMY ANT POS.)
R

RF AMMETER WITH THEIIIWI:‘E

output. The resistor should be a nonin-
ductive unit of less than 200 ohms. The
d.p.d.t. switch allows a quick change
from the dummy load to the actual an-
tenna.
RoBERT FINK,
Cleveland, Ohio

TWIN-LEAD TEST LEADS

Excellent non-kinking test leads for
almost any purpose can be made from
a 3-foot length of 300-ohm twin-lead.
Split the lead at each end for two or

three inches and make a hole with a
paper punch at the end of the split to
prevent further tearing. Terminate the
conductors with spade lugs, phone tips,
or whatever other connectors or probes
are desired.

FRrReD C. GABRIEL,

Brooklyn, N. Y.

CAPACITOR VALUES

Often capacitors in the junkbox or
in a receiver are not marked. To find
the value of any capacitor, use a re-
laxation oscillator to compare it with
units of known value.

oM é Mgs )
100v0C oo P
-— -0

1/25W NEON

A simple relaxation oscillator is
shown in the diagram. Adjust the po-
tentiometer for a low-frequency tone
with the unknown capacitor connected
as C. Then substitute various known
values for C until the same tone is
heard. The unknown ¢apacitor will then
be approximately equal to the known
one.

FreED C. GABRIEL,
Brooklyn, N. Y.

SPRAY GUN CLEANS RADIOS

I have found that an old insect spray
gun is useful for cleaning dust out of
radio chassis and from between capaci-

Television is Booming—Cash in om it!

tor plates. Be sure there is no liquid in
the gun, then point it at the chassis and
pump. It beats lungpower by a mile
and has the additional advantage of
keeping dirt out of your eyes.
Jack J. ROTHSTEIN,
Eatontown, N. J.

EXTERNAL ANTENNA

The performance of many small por-
tables using a loop antenna can be
improved by adding an automobile-type
whip or an external wire. To do this
most efficiently, add a switch and a
standard broadcast antenna coil, as
shown in the diagram. The switch se-

!.wpm.nc
EXT.TERMINALS 00 MIC

MICA
CNOT USED) ANT COIL  spOT SW

)

< Nneceer LooP

lects either the loop or the external
antenna circuit. Even when the set
comes with terminals for an external
antenna, using the antenna coil rather
than the usual coupling to the loop
gives better performance in most loca-
tions.

PETER BEDROSIAN,

Newburyport, Mass.

SOLDERING IRON HOLDER
An ordinary binder clip, obtainable
at almost any stationery store, is very
handy as an iron holder for outside
jobs. It can be clipped to the iron and
left in place, unless working space is
small. It is also useful for holding small
parts when a small vise does not hap-
pen to be at hand.
J. H. BELL,
Washington, D. C.

PILOT-LIGHT SAVER

A .c.-d.c. receivers have the bad habit
of burning out pilot lights connected
in series with the filaments because
of the high initial current through them
when the set is first turned on. To make
the lights last longer, I connect a
50-ohm, 10-watt resistor directly across
each one. This has the additional ad-
vantage of allowing the set to continue
playing when the light does burn out.

Jacx C. BROWMAN,
Monitreal, Canada

PROBE LIGHT

The average room light often is not
so placed as to enable the serviceman
to see into obscure places under the
chassis. To illuminate these spots, I re-
move the tip from a pencil-type solder-
ing iron and screw in a 117-volt, can-
delabra-base lamp in its place. The ar-
rangement is completely insulated, with
no danger of shorts or shocks.

RoOBERT P, BALIN,
Miami, Fla.

RADIO-ELECTRONICS for
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ror FM-TV

SERVICE REQUIREMENTS

r —

E |
LOOK TO

,sere — at prices you can afford — are
five Laboratory Caliber Electronic
Test Instruments that you need

to insure efficient and profitable
AM - FM - TV servicing.

e

N

MODEL 900-A “VOMAX"

The new “VOMAX” is the truly universal
v.itv.m. — makes TV, FM and AM measure-
ments accurately — at highest meter resistance.

Giant meter, non-breakable glass; 45 ranges;
new single probe for ac., d.c., af, rf., volts,
ohms, db. and current measurements, “VOMA X"

can be used for measuring TV power supply
potentials up to 30 Kilovolts when used with
our new High Voltage Adaptor Probe. Advanc-
ing far beyond its predecessor, choice of experts,
“VOMAX” equips you with the world’s newest
and finest meter for only $68.50 net.

FM-aM sigx4

hor'ce of "Ie

9 engi 3
maximum vol

echnicion:m?rg:
ve 90 . thry
volt, indud:'ng s:::smt?;o’e“
o o 5 o ut; ::M-P’e xhieldinvge:

? 9Custable @ 4, OOPI:'W:‘e =
‘ i , <. FM

: p Sweep,
-_--—-_‘_'co °rly $116.50 ne‘:

MAIL POST CARD for new
cotalog shawing complete
line of loboratory Coliber
Electronic Test Instruments.

OVER 37 YEARS OF RADIO ENGYTNEERING ACHIEVEMENT

L P vt Scbyer Co-y Soge.

EXECUTIVE OFFICES: 1240 MAIN ST, HARTFORD 3, CONN
FACTORY OFFICE: 1249 MAIN S5T..  HARTFORD 3, CONN
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Try This One

AMPERITE

Studio Microphones
at P.A. Prices

it

Ideal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

"The vhimate in micro-
phone quality,” says
Evan Rushing, saund
engineer of the Hotel
New Yorker.

o Shout right into the
new Amperite Micro-
phone—or stand 2 feet
away—reproduction s
olwoys perfect.

s Not affected by
any climotic conditions.
o Guaronteed to with.
stond severe “knocking
oround.”

. o [
ecial write for
sgffef: and 4-pog®

AMPERITE (ampany 1.

RHECADWAY = HNIW TORK L

Moroted folder

Fanade: Aoy Fodie Ceep., Lid |

Sensational . 1949

MIDWEST
RADIOS

with DUAL-SPEED

RECORD PLAYER

Pomeriul

BAHD
SERIES

SEPARATE CHASSIS OR
COMPLETE COMSOLES AVAILABLE

Model KKH, list $18.00

ol tntroductory Offer

.
SYMPHONY GRAND

AM-FM RADID-PHONOGRAP

& A magnificent musical instrument that offers

the new Dusl-Speed

ph which plays

and changes, automatically. both tle new LP
(long playing) records as well as Standard rec.
ords. Uscs the powerful Series 16 AM.FM

Radio Chamis. Offers Flash-O-Mate Volume
LEVISION Audio.

and Band Indication: TEI

.

Swntch-Overi Gant 1414~ Panssonixc Speaker;

Color-Ray Tuming; Drilt FM  Other

§ bea nd table models available
¢ batarnd v

wuir By MG racroar aso SAVE!
SINS THIS COUPON TOBAY. Write tn Nomo ond

Addoss (Plosse Print} oo Conpon or & Postenrd.

b |
: MIDWEST RADIO & TELEVISION CORP. =
» Dept. 327 909 Broadwoy, Cincinnati 2, Ohlo 3
= Posse sand me your new FREE 1949 Coteleg. =
1
§ Name H
] [
§ ADDRESS. 8
. .
;_cm.__,_,...4.._%..4..-..—..4..4...~_zoru.u...,. STATE................. ‘,
Television is Booming—Cash in

IMPROVING POWER SUPPLIES
Sometimes substituting a cathode-
type rectifier for the filament type will
get a higher voltage out of an ordinary
full-wave power supply. Where the volt-
age of a supply is somewhat too large,
it can often be reduced by reversing
the substitution.
CHARLES ErwIN COHN,
Chicago, Il

SOLDERING LITZ WIRE

To remove the enamel from very fine
wire so that solder will stick to it, dip
the wire in liquid cement solvent. After
a few seconds, scrape off the softened
enamel with & fingernail, then solder.

Davip GNESSIN,
Columbus, Okhio

CHECKING CRYSTALS

The frequency of an unmarked crys-
tal can be found by the following meth-
od. Connect the crystal in series between
a signal generator and a vacuum-tube
voltmeter. Set the v.t.v.m. to the 3-volt
range, and tune the generator slowly
over its range. The meter reading will
be very low until the resonant frequency
of the crystal is reached. The meter
will then kick up very sharply.

I have gotten readings of as much
as 2 volts with very active crystals, but
1 volt is more usual. Reading the dial
of the generator will tell the frequency;
for greater accuracy, check frequency
with a frequency meter.

Rosert W. DIERICH,
Saginaw, Mich.

MOBILE MIKE CASE

In mobile or portable ham work it is
often convenient to have both hands
free instead of having to hold a micro-
phone. A very handy way to achieve
this is to buy one of the old hearing-
aid cases available at many surplus
stores. There is a place in them for a
crystal or magnetic microphone, which,
if not already in the case, can be bought
from Sonotone for 69¢.

I have even made a preamplifier
which fits into the hearing-aid case with
the microphone. Output is enough to
permit use of the unit with a mobile

transmitter originally designed for a |

carbon mike.
G. SAMKOFSKY,
Brooklyn, N. Y.

SOUND-ON-LIGHT BEAM

An electron-ray tuning indicator may
be used instead of a Kerr cell in trans-
mitting sound over light beams for dem-
onstration purposes. A 6U5, preferably
new, is perhaps the best tube to use.
With a 300-volt plate supply and —10
volts fixed bias, the brightness is more
than enough for short distances. The

grid of the tube is connected to the out- |

put of a preamplifier through a coupling
condenser. A good photoelectric cell con-
nected to a high-gain amplifier will give
good reproduction at the receiving end.
P. C. DIMITZACOPOULOS,
St. Johns, P. @Q., Canada.

on i

TELEVISION 1S HERE!

——————————a——————
Our new catalog lists hundreds of new tele-

vision items; sets, parts and accessories at un-
believably low prices, Write today—its free!

Television Transformer.
Pri. 115 Volts 60 Cycles. Sec. 2500 Volts @
2 ma. 6.3 Voults @ -6A. 2.5 Volts @ 1.76A
PRICE $3.83

MODEL NFRD—RADIO NOISE
FILTER

If it doesn't work, send it back!t

We absolutely guarantee that our Model
NFRD will eliminate all line noises when
properly connected to radios, television aets,
short wave gets, motors, electric shavers, re-
frigerators, vibrators, oil burners, transmit-
ters, and all other sources of interference.
This wnit will carry up to 12 amperes or 1%
KW of power and may be used right at the
source of interference or at the radio.
Small size only 3”x1'%"x714". Very

low price only............. EACH 51-95

TELEVISION COIL ASSEMBLY

Consists of a set of § slug-tuned coils meunted
on a bracket 4%4"x1%"” and which can be
resonated in the frequeney range 21-29 me.
This unit can be disassembled readily to make
up a Television stagger tuned Video I.F. Am-
plifier. Our price—ONLY 35c.

EASILY ASSEMBLED RADIO KITS

5 Tube AC-DC superhet kit furnished in a
brown plastic cabinet of artistic design, cab.
inet size (9°x5”x6")

Vlrilh.le condenger taned ; with 2 donble tuned

. F.'s.
Tuobes used: 1 - 128A7, 1 - 128Q7, 1 - 128K7
1 - 3525 and 1 - 50L¢

PRICE SI11.95 s.lncire™fulen
6 TUBE 3 WAY PORTABLE KIT

For operation on 110 voit AC or DC and
battery

Superheterodyne circuit

Full vision dial

High gain loop

Cabinet of Blue Aeroplane cloth finish,
size 1ax994xT”

TnbuNnud 1A7, 1HS5, 3Q5, 11726 and

2 - INS
BPRICE $13.75 gutra o ure i nts s, 78

§ TUBE, 2 BAND SUPERHET KIT

Bands covered BC 550-1600 KC and 6-18 MC

Power supply (02-125V AC. DC

Full vision vial

Variable condeascr tuned. with twe deudls tumed
1. F.’s 455KC

Walnut veneer weod cabinet, ineluding all tubes

PRICE $15.75

LR B A L ]

A SCIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonated at sppreximately 4500 cyeles effectiveiy

reducing cbjectionable nesdle scrate witheut alter-

ing the brillianey of repreductisn.

Contains 2 Hi-Q RERIES resemated circuit, Tested

by wmeans of sn avdio escliistor and ax esclilescope

te Sive 22 db. attenuation with very lew signal less,
EASY TO ATTAC

two wires ta clip o,

THREE TUBE PHONO AMPLIFIER

An assembled umit ready for installation using tene
and velume contrel and six feet of rubber sz 95
urd."‘.ti.".‘l“l".i..) ..... L

v ot
With Cemplete Set of Tuhes . oSNNI $3.95

PHONO OSGILLATOR

Wireless phene oscillator  transmits recording for
erystal pick-uPs or voice from carbomn mike through
radio without wires, Can alse be used as an ntercomm
by uting P.M. speal

(axcluging tubes fer & mike. Price 52-95

)
With Complets Set of Tubes...........cvvvnenn $3.95

SPECIAL! SPECIAL!
Mammoth assortment of radio and electronic
parts. not less than TEN POUNDS of new
tranaformers. chol d resistors,
switches, ¢oils, wire. hardware, ete, A super-
buy for experimenters, service- 1 25
men, and amateurs for only ..... 5 .

Satisfaction guaranteed on all merchandise.
All prices F.0.8. New York City

Just
Prics

WRITE FOR FREE CATALOGVE

RADIO DEALERS SUPPLY CO.

154 Greenwich St. New York 6, N. Y.

RADIO-ELECTRONICS for



—New Patents

COLOR TELEVISION
Patent No. 2,452,293
Lee de Forest, Los Angeles, Calif,

One method for sending TV i full colors
involves the use of a color wheel with alternate
sectors tinted red, blue and green, which re.
volves in front of the kinescope. When correctly
synchronized with a similar wheel at the trans-
mitter. the primary colors are seen in rapid
succession and the illusion of natural color is
crented,

REINFORCEME

COLDR BAND
Ny

L
] 7
SYNC HOLES

This invention eliminates the complication of
a large. fast-moving color wheel. Instead, an
endless color band or curtain made of transe
harent material is moved in front of the
kinescope tube, The curtain is made of stripes
alternately colored red, blue, and green. The
edges are of reinforced material as shown.
Stripes are about .002 inch thick, and the band
moves at ahout 10 inches per minute. It is
important that the transmitter and receiver
use identical bands and that they be exactly
synchronized.

The band is timed so that a different-colored
stripe comes into position at each scanning, If a
blue object, for ex le, happens to be present
at the spot which corresponds to a blue stripe at
some instant, blue is visible at the receiver. If
the object happens to be green or red, nothing
is seen until the corresponding stripe comes into
this position. However, unless the cbject is mov-
ing rapidly, the received image will appear
natural and lifelike,

As in the wheel method, synchronization is
important. It may be Drovided by perforations
in the edge of the color band. Light can be
transmitted through these perforations to cone
trol the motion of the band at the receiver.

GHOST ELIMINATOR

Patent No. 2,448,635
James Ernest Smith, Jockson Heights, N.Y.
{ossigned to Rodio Corp. of America)

Television receivers often receive. along with
the desired imaggs. “‘ghosts™ which are reflec-
tions from buildings and other obstructions. Re.
arrangement of the antenna sometimes helps to
reduce the interference, but many times it can-
not be eliminated. This invention can eliminate
ghost interference, especially where there is one
severe reflection of this type.

A time-delay circuit, added after the video
detector, is connected across the input to the
video amplifier and therefore produces reflece
tions of its own. Several sections of filter are
used so that any desired time delay and attenua.
tion can be obtained.

An example of a received signal is seen at a.
There is an original pulse of amplitude h followed
by a ghost of amplitude h/4 at an interval of time
T. At b are the reflections from the delay net-
work, adjusted to attenuate the reflection to
25% and to delay it by an interval t.

The original pulses and their reflections are
combined in the amplifier as shown in ¢. The

RECEIVED »mh RE;EIVED GHOST IMAGE
SIG PULSE h/4
a 1%
] L
F—T—=
L] L]

]
TnerLecreoLE nse NS

SIG PULSE~} :%Lst%crm .
h ]
I H b T, LA
" L

GHOST IMAGE INPUT TO
VIDEQ AMPL,

¢ -
SIG INPUT TO VIDEO AMPL
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 LAFAYETTE-CONCORD

:LEcrno%"NEws

Mail Centers
To Speed Orders

23 Years of Service—500,000 Satisfied Customers

Save %30 by building your own oscilloscope!
= Indispensible for AM, FM, and TV servicing!
only $39_5°

Here’s a testing equipment kit with a horizontal sweep circuit 15-30000
cps. Vertical and horizontal gain .35 volts per inch. Response; 15-50000
linearly; up to 200000 cps. within 50%.1 megohm,50 mmfd. input im-
pgdance. Has internal and external synchronizing circuit. Linear sweep
with 884 gas triode. Graph screen. Comes with 6 tubes, including
51351& 8l% x 13 x 18". Detailed instructions and wiring diagram in-
cluded.

NOTHING ELSE TO BUY. 32F24552 Shpg. wt. 40 Ibs.. . .$39.50
Same as above, but wired, a bled and tested

25F21688 COMPLETELY FACTORY WIRED...... e $69.50

SENSATIONAL 12 = Beet Buy!
SPEAKER BUY CRYSTAL HAND

Unbelieveably low priced — in fact M I K E
our best speaker value in 29 years! complete with T foot cable

'l You get trul; b 12 PM
ke it P This high impedance crystal mike

] speaker with 10 watt rated output! .
6.8 ounce Alnico V permanent mag- has a frequency response suitable
for voice and music reproduction.

net. 1* voice coil with 3.2 ohms

i dance. Finely constructed 53db output. It's attractively styled

m:pe sttt yfc e S et in a brown finish and can be screwed
on te any standard floor stand.

speaker for use in A‘M-FM re- .
deep. No. 99F7064 Shpg. wi. 3 Ibs. . "4.95

ceivers. 12%4" diameter by 5%~

No. 99F7023 Shpg. wi. L T $4.9. \
Top quality 10” ::uico VSPI:: Speaker ? uFA'mE co“cono Excl"5|“!
No. 99F7019................... $2.95 DUAL-SPEED CHANGER

Two tone arms — one
for the new 3314 RPM
LP records, the other
for standard discs,
Both arms equipped
with GE variable re-
luctance cartridge.
Plays both 10~ and 12¢
records automatically
on standard arm.

No. 34F22610 Shpg. wt. 12 Ibs.. .$39.50

FINE RADIO PHONOGRAPH
A terrific valve at only sls.ss

this new low price.
Has features found in
models 3 times the price.
Zephyr light tone arm.
Semi-permanent type
FIDELITONE needle.
Plays up to 12” records,
Radio is modern superhet
that gives sparkling repro-
duction. For 105-125 Volts,
60 cycles. AC operation only. 3 tubes plus rectifier.
Attractive walnut finish cabinet. 8 x 11 x 11%"~.

No. 1F417 Shpg. wt. 15 Ibs.. ... 19.95

totsof 3................ 500 .’18-95

NEW! DRAFTING MACHINE
AN EXCEPTIONAL BUY!

Eliminates use of T-square,
protractor, and triangles.
Makes sharp, accurate draw-
ings up to 16" x 22". Com-
bination 90° angle, calibrated
scale moves at any angle to
any point on the masonite
board. Includes 174 x2315 x4~
board, steel arms, fittings, rub-
ber feet.

Ne. 18N15092P Shpg. wt. 8 Ibs.. ... .. $6.63
FOR MECHANICS, DRAFTSMEN, DESIGNERS, INVENTORS, ETC.

AMAZING LOW PRICE
ON VTVM TESTER KIT!

tdeal for servicemen. amateurs and ex-
perimenters. Now you can build your own
vacuum tube voltmeter at a new low price.
Newly designed circuit. DC input imped.
ance 6.5 megohms. Ranges: Resistance.
1-chm to 1000 megohms in five ranges:
DC volts on linear scales 0-3/30/100/
300/1000 volts; Output scale calibrated
for 600 ohm circuit. Large, easy-to-read
microamp DC meter.

29 Years of Radio Reliability
Television is Booming—Cash in on it!

Complete with tubes 6SN7, 6H6 and test. prods.
Size: 6 x 9 x 5" [ o= o e o e e o e e e e e ey
. 3
32F24540 Shpg. wi. 8 Mbs......... 23.95 ! LATAYETTE CONCORD Dept. uc-9 H
) Send your mail order to... 1
SHOP IN PERSON AT ONE OF THESE OUTLETS : 100 Sixth Avenus. New York 13 :
NE;V YORK CHICAGO § 01 Wast Jackson Bivd,, Chicago 7 1
100 Sixth Ave. 901 W. Jackson Blvd.

S42E. Fordham Rd.. Bronx 229 West Madison St, | 265 Peachiree Street. Atlanto 3 H
ATLANTA BOSTON NEWARK ) O Picase rush free O Drafting Machine 3
265 Peachtree St. 110 Federal St. 24 Central Ave. } catalog No. 89 @ 36.65 .
0 0 Oscitloscope £ VTVM Tester Kit ]
FREE! sARGAIN CRAMMED cATALOG | _ @ $39.50 el :
i ) 012" Speaker @ $4.95 {J Dual-Speed Changer |
Yours for the asking —o 180 page | 010" Speaker @ $2.95 @ $39.50 1
cotalog feoturing stonderd rodio and | O Crystal Hand Mike 0O Radic Phonograph [}
television "mokes” at the lowest prices 1 @ $4.95 @3$19.95 []
avoiloble. A penny postcard will bring ' 1

= . : Fenclose §........oooe.... in tal note, money ord
. . You o copy. Write today._ ] nrecheck. Will remit few c:::t postage when :rd:; 1
1 is received. 1
] []
I NAME.... ]
CONCORD : o !
! _ary ZONE.......STATE !

- e - o)
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For GREATER Earnings.

This fast-growing science of RADIO, TELEVISION, RADAR
and ELECTRONICS, offers tremendous opportunities, and in no industry is |
RADIO-ELECTRONICS more important than in aviation. A skilled technician [/
who &nows the modern application of electronic devices, as used in the aircraft [
not only in aviation, but in many other
industries. Many large organizations call on Spartan regularly for graduates.
Often, students are hired months before graduation.

Don't confuse the RADIO-ELECTRONICS course offered by
SPART AN with other courses, offered anywhere! As a graduate from ' this
famous school you will know the application to industrial control devices;
1o the search for petroleum; and the important uses of radar, television

industry, is always in demand . . .

and other electronic equipment.

SPARTAN offers two complete and thorough courses.
You will work on the most modern and complete equipment. You will
build equipment. You may join the SPARTAN "Ham” Club. Either |
course prepares you for Federal Communication Commission license [
tests — first class radio telephone, second class radio telegraph, or class /

“B" radio amateur.

BIG CATALOG— Fzee

'/ SPARTAN

SPARTAN’S 21 years of teaching civilian and
army personnel is your assurance of receiving the
best possible training in the least possible time.
You'll not need MORE than Spartan trainiug — you
/ cannot afford to take LESS.

C. 1. APPROVED="Write TODAY for Complete Intormation

'
NAME ACE ! SCHOOL OF RADIO AND ELECTRONICS
ADDRESS par— —
SCHODL of AERONAUTICS ]
CITY STATF : RATWEL W, RiLFOUR MESCIDE Eul}lElEIEH:rEIEPIiHIE-[}Q”NG
Dept. nc-3¥

TULSA, DKLAHOMA

Camce | Ty . FM
ANTENNAS

[ Swifi-Rig)

N
28 Presto! . . .
e ——’ il's assembled

L Swift.
e sR Tig 0N
antennas
are com.
pletely assembled
—Just Unfold and
Lock In Place . . .
A matter of enly

minutes.

PERMANENT LOW
RESISTANCE . . .
nickel plated brass

scrows and "SWIFT.

RIG" LUGS at elec-
trical contacts.

Write for catalog of
complete line includ-
ing Roto-Matic Win.
dow and Hy:Gain
indoor Antennas,
Combination 300 ohm
line and coaxial
cable Screw Eyes,
Mast-Mounting Brack-
ets {chimney, vent

pipe, wall-mount},
Svih-lig" Lugs, efcd

CAMBURN - INC.

32-40 57+h 5t, Woodside, L. I, N. Y,

Television is Booming—~Cash in

received ghost has disappeared. Of course, the
delay network produces another pulse which is
the refiection of the original ghost. In practical-
ly every case this is negligible, however. In this
example it has only l4g the amplitude of the
original signal pulse.

The delay network may be similar to the

<| circuit shown.

TO VIDEO AMPL

- —— -

COLOR TELEVISION TUBE
Patent No. 2,446,791}

Alfred C. Schroeder, Feasterville, Pa.

{assigned to Radio Corp. of America)

For television in color, successive frames must
be scanned for the primary colors separately. The
image may be scanned first for red, then green,
and finally blue for a comvlete color cycle which
gives the illusion of natural color when seen in
rapid succession.

Within the receiving kinescope tube, a color
strip is coated on the screen. This strip is di-
vided into green, red, and blue elements which
glow with their own characteristic color when
struck by electrons.

Conductors X and Y are supplied with a voltage
which is synchronized with the transmitter. Dur-
ing one frame (red) these conductors are at the
same poténtial. When green is scanned during
the next frame. conductor X is positive relative
to Y. During the blue frame, conductor X is
native and Y is positive. These voltages repeat
with the color eycle.

A wire grid is placed in the path of the elec-

on ft!

tron beam from the cathode, (Electrons are shown
as coming from the left.) Alternate grid wires
are connected to X, the others going to Y.

The red frame is represented at A. There is no
potential difference between X and Y : therefore,
electrons are not deflected. Some fall on the grid
wires and have no effect, Others pass through
the wires and can fall only on the red elements,
which glow.

Xy
1

WIRE GRID g

A

8 o7
SCREEN

[

The next frame is shown at B, During this
interval the electrons are deflected downward by
the wires connected to Y, and upward by those
connected to X. Note that only green color strips
are affected during this semansion. During frame
C only blue light is emitted.

RADIO-ELECTRONICS for
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At the tranemitting end, the iconoscope also
contains color strips gimilar to the above. These
emit electrons when light of the correspond-
ing color fall upon them. The two conductors X
and Y undergo the same voltage cycle described
above.

CATHODE-RAY COUNTER

Patent No. 2,446,945
George A. Morton, Haddon Heights and
Leslie E. Flory, Oaklyn, N. J.
{assigned to Radio Corp. of America)

Cathode-ray tubes are used to count pulses.
The deflection of the beam depends upon the
number of pulses; therefore, the final position
indicates the total. This ir ention Provides for
control of the beam, which is made to move only
in definite stepe, thus eliminating error due to
nonlinear deflection across the screen.

The cathode-ray tube has an apertured screen
at the far end. The apertures are shown num.
bered. Beyond the screen are two target elements,
a 1ong one and a short one.

Orikinally the beam is deflected downward and
falls near the bottom of the screen. When a pulse
is applied to the input terminals, the beam is de-
flected upward until it passes through aperture 1.
Electrons fall upon the long target which emits
secondary electrons.

MULTI-VIBRATOR

SHORT TARGET

[+ Y
?III

3
2 STAGE >
DC AMPL -
<
:L SIGNAL
S PULSE

The target Dpotential rises, and this positive
voltage i8 amplified in a direct-coupled circuit.
The output charges condenser C, the upper plate
being positive. The charge opposes the original
pulse voltage and prevents additional deflection
of the beam. The second pulse steps the beam
to the next aperture, and so on.

At the gixth pulse the beam passes through
the last aperture marked “a™ and falls upon
the small target. Due to secondary emission, this
target becomes more positive, the change being
amplified in a 2-stage circuit. The output keys
a multivibrator and causes a sharp pulse to ap-
bear at the control grid of the cathode-ray tube.

The beam is momentarily blanked out, per-
mitting it to return to its original position at
the bottom of the acreen, where it is ready for
further pulse signals. Additional circuits may
be added for counting each group of six pulses.

MINE CONTROL

Patent No. 2,448,020
Richard C. Darnell, Champaign, III.

Antitank mines explode automatically at the
approach of a large mass of metal. The mines are
usually detected by radar methods. This patented
device discourages mine detection by causing the
mines to explode near the searching party.

A broadly tuned loop is coupled or connected
directly to a sensitive relay arranged to fire the
mine mechanism. The radio field from the de-
tection apparatus is picked up and the mine is
exbloded even though no tank or other large
mass of metal is in the vicinity.

—

CO0P ANT CEE RELAY
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BIGGEST BARGAIN—FOR PUBLIC ADDRESS MEN!
RCA — 25 Watt Mobile Amplifier — with RCA
Dynamic Microphone

This is a swell buy for sound men, for instaliation in
trucks, excursion boats, carnivals, et¢, The unit oper-
ates from 12 volts DC (storage battery power), is
| extremely compact, and delivers 26 watts peak power
] on speech or music with extremely good fidelity. Am.
plifier measures 1114”x8"x63%", and incorporates a
6J7 driving a 6SN.7, driving 2-6L6 Beam Power
| tubes. A self-rectifying 12-volt vibrator pack is
mounted within the amplifier. A fine close-talking
dynamic hand microphone with cable and plug con-
nector (all RCA mfr.) is also supplied. Value of this
L beautifully constructed equipment is over $200.00.

FE A T
iy L) —_

UL |1|1I‘!1I'_
.nm.mm.amr hn

New, Surplus, and guaranteed!

NEW, COMPLETE, ONLY $42 5
SPECIAL BARGAINS!! | 32 yDC 110 AC CONVERTER

= - Mid. Kato ineering, for marine or farm in.
BIESeMAT (38 Wt PN |5 VeIt Batiey. | | aekiikaion, B ] e arina s Chem TR
Bleck. for personal and battery portable radlos. This for continuous duty. Rubber shock mounting on filter
baitery will glve added RF gain and power output to f:“t" ﬁr&l}l :]xt:mnlse‘;o c;_n}xut ;r(n:d wz%“tkfgfn'l"z c.':ultil
battery sets because of the additions! piste voltage u volts. tles . . SVA, but w
over conventional battery blocks which are usually only opi?t:nl;mﬂmtw 05 EORT3 oy () S0, AR Hew
50 volts, Uses standard S-prong plug connector for | UM% d
connection. Dim.: 3% x1%*x6%”. All Export packed PRICE, EACH .................. $39.95

for long shelf-life, and Fuaranteed per-
tect. Flve () for. o ° 0T $5.00 Quantities, 10 or more, Eoch..... $32.95

All Prices F.O.B, N.Y.C.  All Material Offered Subject to Prior Sale

TELEMARINE COMMUNICATIONS COMPANY

Phone—LOngacre 4-4490-1 280 Ninth Ave., New York 1, N. Y,

THE MODEL TV-67

TELEVISION
INDUCTOR TUNER

COVERS ALL 12

TELEVISION

CHANNELS
WITHOUT

SWITCHING!

INDUCTOR TUNER comes complete with circuit and instructions for $ 50

building the TV-47 Television Booster. We will also include basic circuits
utilizing the Tv-47 INDUCTOR TUNER to build o Television and F.M.
Signal Generotor, o Television Interference Eliminator ond front end

for Television Receiver. only
GENERAL ELECTRONIC DISTRIBUTING CO.
DEPT. RC-3. 78 PARK PLACE NEW YORK 7, N. ¥.
$1-51-51-51-$1-$1-51-51-31- $1- §1- §1-$1-$1-$1-$1

“2s RPM, HI-TORQUE| @ 14 Dollar Corner
ELEGTRIC MOTOR ' ALL ITEMS $1 POSTPAID
Q5§ rostean $1 1003 dotiar wadi ‘oororth and much more af
S US.A $1 RCA 954 Acorn Tubes.. . . 3 for $1.00
GOV'T COST $40 g: scu:!ods 23; D;L".‘al'f.'r§3°'7'.".'f"’ .(.c ?n. .b;!or $1.00
51 MA_LI.OI" 550 C, 4V sync.
— Vibraters .............. .2 for S1.00

BRAND NEW SURPLUS!
UARANTEED! $1 COAX FITTINGS M359, UG-21/U,

. omnsn on 110V AC, 60-cycles UG-27/U, UG-too/u . . 3 for $1.00

. 5‘;55’.:'5;.'-.’:: "s".'u‘.g.'.;i?,‘%?.‘.’&?,'."é’.,m. S: 8c 348, % Métt;lssl,s:nd'.‘ (F+..3 for $1.00

& u nstructions, .. FO C 5 C, c,

+* :?4'0 lﬂelv?\!lggu==“ljs't';' TELEVISION ANTENNAS sl za,okc 2 3 for sl_oo

« FB for that new QUAO $1 CERAMICONS osst. i ...B for $1.00
ALVARADIO, DEPT. RC-21 Sl BARGAIN RADIO, Dept. DB-1

903 S. ALVARADO, LOS ANGELES &, CALIF. $1 249 N. Juanita, Los Angeles 4, Cailfornia

Television is Booming—Cash in on ir!
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New Patents

TCUSTOM BUILT
AM-FM Zuality CHASSIS

. Here is exquisite high fidelity in chassis
form that will grace the finest cabinet.

The 513 De Luxe Tunmer is easy to install in any
console cabinet, old or new and embodies the latest
engineering refinements for lasting high quality ot a price ]
that defies competition. 2%
J The Espey 513 Tuner employs 10 tubes plus tuning indicatar in a X T
super hetrodyne circvit ond features a drift compensated circvit for
high frequency stability, tuned RF on AM and FM plus phono inpu!
provision, and separate AM and FM antennas.
Model 514 De Luxe Power Supply-Audio
Amplifier is designed specifically to work in conjunction
-with Model 513 Tuner, and .is also used wherever a
high quality audio amplifier is required.
With an output of 25 watts, Model 514 features a parallel push

pull ovlput circuit, self bolance phase inverter syslem, exiended
range high fidelity response, and inverse feedback circvit.

Write Dept. K for your free catalog. A .:
Makers of fine radios TR T

since 1928, LAl el L
MANUFACTURING COMPANY INC.

528 EAST 72nd STREET, NEW YORK 21, N. V. - TEL, BUtterfield §-2300

GREYLOCK

A DEPENDABLE NAME IN

RADIO TUBES

WE ARE
LOOKING ||| or st and iniatee Type
FORTUBES! ||| 1 &, i 30¢

1U4 6BAS (and many

WHAT HAVE YOU GOT!? 3s4 GBEG  others) each
SPECIAL OFFER!' All 39¢ tubes may be purchased
in lots of 10O assorted, at $35 per 100.

Specials: 2E24 ..8% 6BG6G .. 8%c

TERMS: Net C.O.D., F.0.B. N.Y.C.
Minlmum order $5.00,
write for Bargain Catalog C-3.

Greylock Electronics Supply Co.
30 Church Street New York 7, N. Y.

Interested in small or large quantities of all
types of Transmitting, Industrial, and Receiv-
ing Tubes. Send offerings to:

T. L. BLACK, WHOLESALE TUBE DIV,

NIAGARA RADIO SUPPLY CORP,

160 Greenwich St., New York 6. N. Y.

Television is Booming—Cash in on it!

HIGH-FREQUENCY FM
Franklin L. Burroughs, Emporivm, Pa.
Patent No. 2,450,182
{ossigned to Sylvania Elec. Products, Inc.)

Most FM methods fail at very high freduen-
cies. For example, conventional reactance tubes
are not very efficient above 200 mc, and even
short leads introduce too much capacitance and
inductance. The modulation cireuit shewn here
has been found effective. The audio voltage
causes appreciable change in the transit time

| of electrons between the cathode and grid of a

tube. Since the input capacitance of a tube
varies with changes in its transit time, the f{re-
quency is modulated.

o

s gy e e i

The audin voltage is applied to tube V1
through a quarter-wave transmission line L
which isolutes the tube from the sbeech equip-
ment. As the grid goes more positive, electrons
are speeded up and the transit time reduced.
‘The opposite effect occurs if the grid swings
more negative. As a result the inbut capacitance
changes. This capacitance is across S, the tuned
line of escillator tube V2.

IMPROVED PUSH-PULL
AMPLIFIER
Potent No. 2,451,827

Leland J. Haworth, Belmont, Mass.
(assigned to the United Stotes af America

as represented by the Sec’y of Defense)
Most amplifiers use degenerative feedback in
some form because it reduces distortion. A very
high degree of linearity is claimed for this push-
pull circuit which uses two types of negative

feedback.
Tane]

—_—]

B+

-
-—

WY

— ——

The secondary of the input transformer is
made of two similar and separate coils. The grid
return of each tube is connected to the cathode
of the other tube to introduce degeneration. In
addition. the cathode resistors are unbypassed.

CRYSTAL CONTROLLED B.F.O.
Patent No. 2,448,188
Montford Morrison,
Upper Montclair, N. J.
Crystal controlled, this beat-frequency oscilla-
tor combines a Pierce crystal oscillator with
the conventional type. Two crystal-controlled

s DET
— O O
l':[s 1: el Snasng
j S .

8- 8+
frequencies are present in the L-C plate circuit,
and their difference appears in the detector out-
put.

In a conventional erystal oscillator the plate
circuit must be tuned to a slightly higher fre-
quency than the crystal. The Pierce cireuit re-
quires that the plate circuit be tuned slightly
lower than the crystal. This circuit uses a
erystal A ground to a higher frequency than
that of crystal B, The tuned circuit L-C is

RADIO-ELECTRONICS for
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resonant at some frequency between those of the
crystals. Therefore, two crystal-controlled fre-
Quencies are present in L-C, which must be
broadly tuned to accept both.

The circuit is useful for producing very low
crystal-controlled frequencies, such as 50 ke
or less, Although a single crystal can be ground
for such a low frequency, it is very expensive
and requires a specially desighed mounting. The
beat oscillator has very low drift because both
crystals tend to drift in the same direction,

LINEAR SAW-TOOTH
GENERATOR
Patent No. 2,452,213
Carl G. Sontheimer, Riverside, Conn.
(assigned to Radic Corp. of America)
One of the simplest saw-tooth generators is
a capacitor which is allowed to charge gradu-
ally and is discharged abruptly. Unfortunately,
the linearity is not very good unless the source
voltage is much higher than the peak capacitor
voltage. It can be improved by adding a second
capacitor which discharges jnto the first, as in
this patented circuit.

+|J?Jl =
:ju "-]_-
& ouTPUT

The two triodes are normally blocked by fixed
bias. They can conduct only when periodic posi-
tive pulses excite the grids. It the three switches
are closed, C1 and C2 begin to charge immedi-
ately after one of the Dositive pulses. C2 is the
smaller capacitor; therefore its voltage rises
more rapidly. At first both condensers are at
zero potential difference; but since the voltage
acrass C2 rises faster, it contributes more and
more to the charge of C1.

The curves show the usual exponential charge
which would be absorbed by Cl alone (switches
onen) and the more nearly straight line when
the C2 circuit is added (switches closed). With-
out this modification it would require a B-
voltage source four times as great to produce
the same improvement in linearity.

More stages may be added for greater linearity,
each containing snother capacitor and a tube.
In each. Rt = R2 = R3 and C1 = 2C2 for most
linear charge. A positive pulse at the tube grids
discharges the itors at once,

Suggested by Morley Burteen, Chicago. Il
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N EW Halldorson Transformers
for New Applications

In LINE with the advancement and new
uses of radio and electronics, Halldorson
has added many new types of transformers
to their line . .. Radio service engineers,
amateurs and experimenters can now find in
Halldorson distributor stocks many special
types without having to pay premium prices.

NZ MTG.

TELEVISION UNITS

#8-202 Power—365.0-365 @250 M.A. D.C.—5V.
@ 3A.—5V.@2A.—6.3V.® 6A—6.3V. @ 8A

#$-203 Power—360-0-360 @ 295M.A. D.C.—5V.
@ 3JA.—5V. @ 6A.—12.5V. @ 5 A.C.T.

#D4-611—Horizontsl Blocking Oscillator (Re-
placement for Type F208T1)

AMONG THESE NEW TYPES ARE:

#P-2067—117 volts 10 240-0-240 @ 60 M. A, —6.3V
@ 2.75A.

P-1596B—1solatica—115V. to 115V.—~150 Wates

P-2040—Stepdown—230V. to 11SV.—1000 Warts

P-4303—Step up—117V. to 140V.—I12 Watts

IN-91—Vibrator—6-8V. to 250V, @ 50 M.A.

#D4-612—Vertical Blocking Oscill (Repl
(CAN-3.04" x 24" x 2.2) ment for Type #208T2)
T-4307—Speaker Matching—500-1000-1500-2000  #J-96—Vertical Output Trans. (Replacemeat for
OHMS ¢0 3.2 snd 8 OHMS—I18 Watte Type F204T2)

For more complete information write

THE HALLDORSON CO., 4500 Ravenswood Avenue, Chicagoe 40, Ill.

7@}331}23}501\

NEW

ICA WASP

INDOOR ALL-CHANNEL

ANTENNA

FOR TELEVISION
AND FM

| L:|

"MORIZONTAL
ORIENTING
No rooftop climbing here! The ICA
Wasp adjusts indoors—easily, and to
all channels! For all receivers! Com-
pactly designed, the Wasp features
a smoothly engineered swivel base,
combined with exclusive adjustable
dipoles. Once adjusted, special spring
action assures firm anchoring of di- well with living room décor. A non-
poles and perfect electrical contact. scratch felt base protects furniture finish.
The Wasp is packaged with 8 feet of 300 Obm lead.
19" bigh closed; base 334" diameter.

Latest Television Antenna and Accessory Cataleg Available.

insuli

INSTALLED
IN AN INSTANT!

“VERTICAL ~
ORIENTING

T

The heavily chrome-plated brass dipoles
and antique bronzed swivel base blend

RATION OF AMERICA

LINE

Television is Booming—Cash in on it!
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{TERRIFIC
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" VALUE!!
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)
Here's a sensotional MONEY SAVING %
{ OPPORTUNITY for every Radio Amoteur, {
: Experimenter, Industriol User . . . while ‘,
:) our stocks last, you can buy these two :h
‘: popular tube types AT JOBBERS' COSTS! 1:
(
:’ Made by notionally known monufoc- ¢
l' turer, they carry stondord RMA guaran- 1:
§ tee. Each tube is BRAND NEW, individ- 9
‘: vally boxed. At these smashing low prices, :
1. we can't reveal mfr's nome, but you'll :.
$ recognize itl )
[
) 3
$ ¢
) 2
{ $
)
:» <
f HI-MU TRIODE | ¢
4 . MopuLaTor ¢
oscitator | ¢
AMPLIFIER ::
' )
)e )
{ 322-50 :'
4: each 1:
:y Two for $41.95 :'
¢ —_— $
) . )
§ )
4 ¢
9 )
) ‘i
§ |Hi-Mu TRIODE 3
:; MODULATOR ;
{| osciaror }
}: AMPLIFIER {
{ [
) 4
) )
‘: SI 2-38 y
{ each ‘}
5 Two for §22.95 1:
) ::
' ; (
¢ WE'VE GOT ‘EM IN STOCK q{
‘: Ready for immediate delivery! Mail orders §°
{ shipped some doy received. No C.OD.s
" please, send check or M.O. with order, unless ¢
{ rated. Quantity users write for special prices. "
[ Please mail orders and inquiries fo 4’
" N. Y. Office only: ‘:
1: ‘;
$ $
$ S
) ¢
) RADIO & ELECTRONICS CORP. ¢
{ 200 Greenwich St., New York 7, N. Y. ¢
) )
1' Phone: BE 3-2980 $
$ Branch: 160-13 Northern Bivd.. Flushing, L. 1. §
3 Phone: FLushing 8-7425 :,
:: Cable Address: MILOLECTRO New York {
L B
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PRESIDENT'S TRANSMITTER

Miniature receivers have been in ex-
istence for many years, but the idea of
using printed circuits to compress a
complete phone transmitter—including
a power supply—into vest-pocket sizc
is intriguing as well as useful. Many
readers will recall the outstanding
printed-circuit developments of Dr. Cle-

-

i

The transmitter with its telescoping antenna.

do Brunetti of the National Bureau of
Standards. One of these, a short-range
transmitter the size of a cigarette case,
was presented by the Bureau to Presi-
dent Truman as a Christmas present a
little over a year ago. The circuit of the
tiny transmitting “station” is shown
in the diagram on next page. A modified
form of this circuit appeared on page
84 of the February issue.

The transmitter, whose actual dimen-
sions are 5% x 3 x 7 inches, was de-
signed for speech transmission on a
crystal-controlled frequency of 6575 ke.
Such units, constructed at the Bureau
experimentally, have been limited in-
tentionally to short-range operation—
generally less than 200 feet—and
appear to have many practical
applications where communi-
cation over short distances
is desired.

The crystal oscillator
employs a CK569AX
operated as a tri-
ode, driving a pen-
tode amplifier (al- <
so a CK569AX) /fa
8" BATTEAY- INSERT /

POSITIVE END
FIRST

{ SWITCH

"A" BATTERY — INSERT
r WITH " TRADE MARK"
i['mml! UPWARD, AS SHOWN

Botteries occupy one-third of space in case.

GREEN

STOCKS COMPLETE LINE

—ZZZ.. INSTRUMENT KITS

HIGH PRECISION
VACUUM TUBE
VOLTMETER

Model 221K 323_95

Complete Kit

THE MOST USEFUL TOOL
ON YOUR RADIO BENCH!
D.C. and A.C. ranges0-5, 10
100. 500, and 1000 volis
Ohmmeter ranges from .2 ohm
10 1.000 megohms in stehs o1
itx1. Rx1o, kx1000. 11x10.000 %
¢ and Rxl megohm. Db scale
) from -20 to 55 Db in 5 runges. 1.0 fuput resistance
is 25 megohms. A.C. Input Impedance ls over 1%
) megobms. Diode A.C. reetifier for zreater accuracy ond
wider frequency range to 30 Ke. Large. vugged. 4%"
neter with all A.C. and D.C. readings on one slinple
scale. All muitlpller resistors matehed to 1% accuracy.
omplete with 6H8, 6X5. 68N7T tubes and test prods.
[ All numbers etched into p: : can neser rub off. Heavy
gauge steel cabinct. Size: 16" x 6% x 5", Shipping
$ Wt. 10 1bs. NOTHING ELSE TO BUY!
" Model P-75 germanium erystal prohe for visual RF
) sighal {racing, and measurcments to over 200 megfa-
s cycles $7.50
$

ASSEMBLED VTVM

{ Model 221—Includes sll sdvantages of abore. Com-
)

‘nlctelv astembled. hand callbrated aml tested and
) ready t'u use, st the amazingly low

) price o

POCKET
VOLT-OHM-
MILLIAM-
METER COM-
PLETE KIT
Model  Hl1-K
‘MUST'® FOR
EVENRY SERVICE-
MAN! The small. }-
handy instrnment

that every r uses @ th d times a day.
} Large 3% meter, beautiful etehied panel. Simple to as-
) semble. A PERFECT KIT FOR BEGLXNERS. Ranges.

DC =075/ 50/ 250/ 500/2500 volts. AC -0/10/100/5300 /1000
voits. Output -0/10//100/500/1000 volts, I1C Ma.
} -0/1/10. DC Amps. -0/1/10. Ohinmeter -0/500/100,000
ﬂ::m/o/l meg. Db meter -8 to 53

ASSEMBLED—READY TO USE

Model 511—Compietely wired. tested and assembled
( at the factory. Rugged, built for heavy
‘) duty

OSCILLOSCOPE
KIT

Model 400-K Indlspensable g
for AM, FM. sud TELEVI1-|
. Borlzontal sweep eir-

bl.lnur s
irlode. Graph screen
measuring peak to peak volt- ;
age. Frequency response of
horlzontal and vertlesl ampil- L
’ﬁerl from 50 creles o 50 Re.
Input Impedsnce 1 megohin
and 50 mmfd. Etched panel
for long life. Tube comble-
) mient : £-68J7. 2-5Y3. 1-884, 4
} 1.518P1.  Prorision for ex-

ternal synchronlzation, test tollake and Intensity
) nindulation. Deflection sensitivity:. 30 volts per inch full
s and pletorial diagrams In-

E_TO BuY!
vruam T Swer $39.95
COMPLETELY FAGTORY WIRED
0SCILLOSCOPE

) Mode] 400—Same as abose but wired, tested and ss-
) setnbled. A sturdy well-designed ument, ready to

use on_ your work bench. Don't
) ordler NOW 69-95

SENSATIONAL PRIGE REDUCTION!

Model 113.-A MULTI-ANALYST—

)
)
: N n\(r:lo'%l:lm W FIRET e Kiainy 569.95

A Complete VTVM that follows signzl from antenna

10 speaker! Extremely sensitite wlde Tangfe AUDIBLE

signal tracer. 6 tuhes—gain over 90 in probe
Limited quantity—order NOW!

alone!

20%% Deposit required with C. 0. P. Ordess. AN orderz
F.0.B.NcwYork. Allorders muat include skipping charges,

THE FAMED HOUSE OF BARGAINS

{GREEN RADIO DISTRIBUTORS

Electronic Supplies and Equipment
482 Sutter Avenue., D| 2-4444. Brooklyn 7. N. Y.

RADIO-ELECTRONICS for




Broadcasting and Communications

Photos courtesy National Bureaw of Standards
Tronsmitter looks tiny beside standard radio.

at the crystal frequency. The p.a. is
plate-modulated. A gain of approxi-
mately 1,600 is realized in the speech
amplifier from three resistance-capaci-
tance-coupled stages employing two
CKb12AX and one CK506AX pentodes.
Used with the speech amplifier, a mini-
ature crystal microphone similar to the
type found in standard hearing aids
provides sufficient sensitivity to pick up
normal room conversation; speaking di-
rectly into the microphone is not neces-
sary. Best reproduction is obtained
when speaking in conversational tones
about 8 inches away.

The speech amplifier was printed on
both sides of a %gs-inch-thick steatite
plate 1% x 214 inches. These printed
units are now of standard manufacture.
The oscillator and modulated r.f. am-
plifier were wired in conventional fash-
ion with subminiature components.
Power for operating the transmitter is
obtained from a 30-volt dry battery and
a 1l.4-volt mercuric oxide cell, both
standard commercial items.

The antenna, which telescopes within
the case, can be extended to 15 inches.
A two-position switch in the filament
circuit is located on the edge of the
unit for convenient thumb operation.
Batteries are conveniently replaced by
sliding them out the metal end of the
case as shown in the drawing. With
new batteries, the total B-current drain
is approximately 2.1 ma. Standard 30-
volt hearing-aid batteries yield about
12 hours of continuous service. Since
the filament current of 150 ma for 5
vacuum tubes places a heavy load on
the mercuric oxide cell, useful A-bat-
tery life is limited to 2 hours of con-
tinuous operation with the batteries
available.

The r.f. output of the transmitter is
set at 4 milliwatts to provide reliable
operation at distances up to 200 feet
from a standard shortwave receiver.
This performance is obtained with the

CKSI2AX(2Y speecn AMPLIFIER

MINIATURE .
XTAL MIKE

Folding Whip Antenna!

For portable, mobile or
light weight beams.

The famous “threw-out,” AN-131A Whip
Antenna, so named hecause you simply
hold end and throw out. Antenna then
snaps into one continuous length, 10" 6”
long, for immediate use. Has threaded
base for mounting. For compact stowing,
merely fold into eight interconnected
elements. Hag internal connector. Col-
lapsed length 177,

li'RAN(ll) NEW.d Packego “gls shown,
shippe ostpaid at
PRIIJCE ofp. p vi2v....each $I.65
Avoid COD fee. Send check with order.
Catalogue of C ilems on req G
COMMUNICATION DEVICES CO.
2831 Twelfth Avenue

NEW YORK 27, N. Y.
Cable: Communidev Tel: Wa 6-6606-7

w YOU CAN
BROADCAST!

QKLY THIS CIRCUIT PERMITTIED
WITHOOT E

4 FED LICERSE

NOW YOU CAN BROADCAST! Exercise that long In.
hiblied desire to ket behind your own ‘‘mike* and get
uut on the ether! NOW YOU CAN DO IT!
MO LICENSE OR TEST OF ANY KIND REQUIRED?
Use a_microphone or key any place in the U
new friends by radio, en#)g REAL
ONLY THE DOUBLE € CIRCUIT PERMITTED UNDER
THESK CONDITIONS, a clever method of sine modulation.
Regardless what you have rcad of heard to the contrary,
we GUARANTEE THIS CIRCUIT MAY BE U FOR
AMATEUR BROADCASTING WITHOUT A LICENSE, OR
MONEY REFUNDED IN FULL!
Send today for BLUE PRINTS and INSTRUCTIONS how
W bulld your transmitter and preceiver. Full price for
BLUE FRINTS and INSTRUCTIONS only 8$1.30 postpaid
(orders Eant of Denver will be air-mailed)
Complate Kit of ris for ilding a 25-watt trans-
mitter. including power supply (but not Including
and microphone) $29.73.
THIS IS NOT A TOY. NOT A GADGET. NOT A PHONO.
GRAPH ATTACHMENT, NOT AN INTER-COM . . . THIS
'S REAL AMATEUR BROADCASTING! Hu

tubes

rryy . . . be the
first in Emur community tn be ON THE AIRT Send §1.50
today for your BLUE PRINT and INSTRUCTIONS,

PACIFIC ELECTRONICS
P. O. Box 212 (Dept. E) Palo Alte, Calif.

" But ALL Prcfer

TWIN-TRAX

L1
The Tape Recorder
the Engineers are Buying”
When it comes to high fidelity sound
quipment, it's the specifications that count
with engineers. And that's why they're buy-
ing Twin-Trax — the popular-priced tape
recorder with professional specifications.
Extended frequency response, wide dynamic
range, low hum level, eas: operation, trouble-
free performancel AnJ two tracks means
twice the playing fime on standard tape
reels, with tape costs cut in half — a saving
you don't have to be an engineer to
appreciate.

Write today for technical literature and
professional factory discounts.

*Trademerk

Awmpririer Core. or AMERICA
I398-'IO Broadway

The

New York 13, N. Y.

HOUSE OF A ™

7 /
MILLION RADIO PARTS

Popular Kits for Service and Sound Men

50K Assortment of 50 Bakelite knobs—Push-on.....$3.95
100K Assortment of 100 Knobs—Bakellte-Wood,
Push-on and set sevew. . .......... ........ 6.72
I0IR Assortment 100—1 watt, % watt and % watt
Carbon Resistors.,, ........ 5 poodbanonn o
200R Assortment 200—% watt Insulated Resistors... 4.95
G6OK Heury Duty Army Code Key... .... 500 .
10C Heavy Duly 10-tube Power Transformer. .... .. 2.9

8end for Bulletin C-216

' ‘,{éﬁ.ﬁm’ Souso Eqguirment Co.

-7 Jetrerson Ave., TALEDD 2,0H|

batteries operating at 80% of their
normal rated voltages. Greater trans-
mission distances may be obtained by
increasing the B-voltage.

In laboratory tests, effective signals
were maintained from the first to the
third floor of a modern building. If the
receiver volume control is adjusted to

CKS06AX MOD TRANS

L .0017
LIMEG

F
15K 2

E
4.2uEGY

avoid acoustic feedback, the transmit-
ter may be operated in the same room
with the receiver, as might be desired
in public-address work. For such close
operation, it is sometimes necessary to
reduce the antenna length to only a few
inches to avoid overloading the. if.
stages in the receiver.

osc CKS69AX (2} yopyuated RF AP

pA= 123V Abom— ]
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ONLY

for the SENSATIONAL-NEW-IMPROVED

10 INCH

TELEVISION KIT

Complete with new built-in pretuned and
sligned 13 Channel tuner. all parts and easy
step-by-step instructions and schematics.

$99.50 less tubes

Kit, complete with all tubes.......... $149.50
Specially designed cabinet for kit..... 25.00

An amazing value! Even a beginner can sssemble one
of these fine, new improved telerision kits. Uses the
new 13 channel tuner. prewired and fsetory alfgned
for the entire telerision spectrum. High quaiity parts
and excellent clreuit assure perfect performance. Cir-
cuit designed by ouistanding T.V, engineers. Contains
ItF stage, oscilistor and mixer. Uses new I.F. ¢oils
providing maximum gain and Dicture definition. Sound
reception i3 bigh quality FM for years of listening
pleasure.

8|mt Qulmv and features for 7% KIT complete, S50158

cm nMe. lrlth

Specially uullncd ahlnt for 7° Kkit. ves 20,00

This kit ean be used with 8vlunll 10 NPS Io' pie-

ture tube witheut modifeati

77 and 0° KlTs AVAILABLE FOR IHMEDIATE
DELIVERY FROM STOCK!

The New Model
TC-25 TESTCRAFT

A COMBINATION ™
TEST SPEAKER
AND
SIGNAL TRACER [

@ plus speaker substitution @ plus fleld substituter
@ pius resistor tester @ plus voice coil
@ plus candenser tester substitution
@ plus resister substitutor @ plus signal traeer
@ plus condenser @ plus an experimental
substituter one stage audlo nmnllﬁor
@ plus output Indicator @ pius untversai outp!
[ uluo substitute 100 V. transformer
D.C. power supply
Complete lneludln’ signal tracer probe and
nstructions.
A must fer every radie serviceman and englneor.

v $29.50

IMMEDIATE DELIVERY FROM STOCK
The New Medel TC-50

- " TEST CRAFT
T TUBE
e AND SET
ks TESTER

A complete laberatery,
all purBose test-in.
- .

tila combination tube
tlon affords many
The New Model TC-50 Tube lnd Bet Tener com-
and BAD scale for testin€ tubes. Obsolescence reduced

-
- -

- - - .."'r; and set tester will ac-
\w- = % curately test all up-

i | te-date desioned tubes,

= ' mecossary measure.
ments for everyday's

hines seven instruments, D.C.V., LA,
Ohmps, OQutput Meter. Deeg:el Meter and 'i'ube Tester.
to absoluts minlmum. Blmp]e nrld quick reading charts
for tube i affords most pop-

strument, this versa-
’ y The multi-meter sec-
service work.
Full _seale accuracy English Reading GOOD
ular everydsy’'s messuremonts.

Complete with test leads, tube charls and all detalled,
operating instructions.

Size 8% x 10%° x °...............NeT $39.50
IMMEDIATE DELIVERY FROM 8ToCK

All orders filled same day received

r ECTROMIC &
ILJ"'-I IAENT €O

BREREMN 5T MY

Hol: .r;:r-L fent

[ IO FiG-3 B

$99.50 s ue cost |

Technotes

. HALLICRAFTERS T-54 AND 508

On some sets the fine tuning control
is hard to turn. It is the same size as
the push-buttons on the selector switch
and is not knurled. The control is much
easier to turn if you slip two rubber
grommets over it. A few drops of clear
cement may be needed to hold them in
place. X

LLEWELLYN JONES,
York, Penna.

This set developed an intermittent
condition in which the volume faded
slightly and the picture disappeared
f:om the screen. The trouble was traced
to an intermittent 25Z6-GT low-voltage
rectifier. Replacing this tube cleared up
the trouble.

F. LAUGHLIN,
San Francisco, Calif.

If the raster fails to appear when the
set is turned on, the cause is probably
improper setting of the trimmer in the
r.f. power supply. Insert an insulated
aligning tool in the 3§-inch hole in the
top of the shield around the r.f. supply.
Turning the trimmer in either direction
will most likely start the high-voltage
oscillator. Once it has started, adjust
the trimmer to the maximume-capaci-
tance side of resonance. This setting
gives more stable high voltage and de-
creases the sensitivity of the oscillator
to changes in line voltage.

Louis C. Scikz,
Iron Mountain, Mich.

A 2- or 3-foot piece of line cord with
a male plug on one end and female plug
on the other makes a handy jumper for
the interlock switch when it is neces-
sary to adjust the set in the cabinet
with the top cover open.
G. J. MACHEAK,
San Pedro, Ca.lzf

. MICROPHONICS
A microphonic howl in the RCA
630TS, 8TS30, 641TV, and other similar
sets is often caused by a microphonic
6J6 in the high-frequency oscillator cir-
cuit. Replace it withi a tube that has
been proved nonmicrophonic.
.DoNaLD RICE,
Buffalo, N. Y.

If the Farnsworth Model 6561P is mi-
crophonic and the trouble is not caused
by the 6J6’s in the r.f., mixer, and os-
cillator stages, it is probably caused by
a 6ACT in the first, second, or third
video i.f. stage. Most 6ACT’s seem mi-
crophonie in these sockets so the remedy
is to make a damper ring to fit around
the tube. Form this ring from a strip
of lead about % inch thick, 3 inches
long, and % inch wide. Adjust it for a
tight fit about % inch from the top of
the tube. .

Louis C. Sciez,
Iron Mountain, Mich.

.+« » TRANSYISION KITS

Slight “snow” on a bright picture on
the 12-inch deluxe model can be cured
by enclosing the grid lead to the C-R
tube in a heavy braided shield that

Television is Booming—Cash in omn it!

'| TECHNICAL KOs |"

3Izermodfalica//y

CONTROLLED
KWIKHEAT SOLDERING IRON
*YANATTA PATENT
Heats 3 times Faster

Maintains Constant Tem-
perature

Tips stay tinned 10 times
longer

Can't Overheat
I/ Weight of Other Irons
Air Cooled Handle

Guaranteed One Year

See Your Dealer
If he cannot supply you
write fo

KWIKHEAT MANUFACTURING CO.

3732 SAN FERNANDO RD.
GLENDALE 4, CALIFORNIA

Special; 10% discount on orders of $5.00 or more.

OIL-FILLED TRANSMITTING
CONDENSERS MICAS
.05 MFD 1000V  $0.35|.00005 2500V  $0.13
‘05 500V .14 ‘00005 3000V 35
1 2500V 75| 00005 Govov 83
7500V 1.65| .000067 2500V 20
i1 7000V 4.10]00025 3500V 25
12 15000V 7.95| 00025 5000V 85
1000V 235|005 2500V 25
25 0o0v  215| .00072 5000V 85
58 6000V 3.75)|.0008 5000V
lox.25 6oy 1.05[ ‘o001 2500V 25
8 800V 28 | So011 v 85
5 1000V ‘a0 lo02 1000V
5 2000V 75| J002 3000V 85
75 .80 ‘003 25007
kit 330VAC 230 003 3000y 65
1.0 000V w3 Jo0t 2300V 35
2.0 200V 120 | ‘008 1000V C18
20 Goov 40 { l005 3000V 85
&0 1000V ‘60 | Jovs 2000V S5
10 v .60 | ‘008 1200 it
10 000V oo .01 OT.V .45
5.0 220VAC .35
I
8i0 0y 85| tusEs.cNOKE-POTS
10.0 600V 1.00 | Tubes—12K8 Metad .29
30.0 90VAC  1.40 | Choxe—100MA-10H,
3.0 330VAC 3.75| 330 Obm 1.59
Pots: 20K-50K-100K .19
25.0 Electrolytlc 257 .40 | Dusl. % Mex
100.0 = 5V .50l ‘250K-S0K' 30
SHIELDED WIRE #22....... 50 Ft. for .85
BATHTUR KIT 3x.1, .5, .05, Etc. 10 for .38

CONDENSER KIT .01-.00001.,..100 for 2.99
MICAS .01, .002, .005, Etc. All Values .08
.01 160V PAPER (MIDGET)..... 60 for 1.u0
0.1 600V PAPER. cccuevsecsnnses 8 for 1.00

$2.00 wmin. order F.0.B.. N.Y.C. Add pestage
50% deposit, balance G.0.D. with all orders.
Manufacturers inquiries invited. Sond for Fiyer.
Prices are subject to change witheut notice.

TEGHNICAL RADIO PARTS GO.

MOVED TO LARGER QUARTERS
857 McDonald Ave., Brooklyn 18, N, Y.
DEPT. RE-10

RADIO-ELECTRONICS for
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comes up to within 1% inches from the
tube socket. . . :

The glow from the pilot light and
electron-ray tuning indicator, if one is
used, is annoying while viewing the

screen. These can be turned off by put--

ting a rotary switch in series with their
filament leads. The switch can be
mounted in the unused hole in the
chassis under the tuner.
R. L. ConHAIM,
Dayton, Ohio

The raster disappeared completely on
a 7-inch model. The sweep circuits and
high voltage were 0.K., so it seemed the
C-R tube was bad. I checked the .05-p.1,
2,600-volt coupling capacitors between
the vertical deflection amplifiers and
the deflection plates and found that one
of them had a high-resistance leak that
dropped the voltage on one deflection
plate so low that the beam was deflected
off the sereen. The trouble has not re-
turned since the capacitor was replaced
with a .05-uf, 3,000-volt unit.

F. J. IANNONE,
Los Angeles, Calif.

These sets use 8016/1B3 high-voltage
rectifiers. After a few months of opera-
tion, the voltage leaks through the bak-
elite tube sockets and along the bakelite
platform to the grounding screw. Install
a high-grade ceramic or steatite socket
and avoid further trouble.

PAuL SMITH,
Brookiyn, N. Y,

The picture on the Model 10BL was
weak and unstable. It was found that
the color code on the ion trap was re-
versed when the trap was manufac-
tured. Reversing the trap cured the
trouble.

‘RCA POWER
TELEVISION
TRANSFORMERS

80%-

HIGHEST QUALITY

Sizes available for many types prinicpal

makes television receivers all sizes ond -

copacities.
50 & &0 cycle
List Price
600 Seriei i $30.00 0ach
700 Series...........cooreenncrnnee 27,75 @0ch
648 PYK Serles
—— LR T.
21.50 each

Type

Small Unit
Lorge Unit _....

SPECIFICATIONS
All have 117.5 volt Primory Windings
50.60 cycle '
600 Series 700 Series
390 vac — 300 MA 265 vac — 175 MA
5 vac — 6 omps 5 vac — Iamps
Svoc — 2amps 6.3 vac —  amps
12.6 voc — ct-10 omps

648 PTIK Small
300 vac — 250 MA
5 vac — 3 amps

648 PYK Lorge
500 vac — 235 MA
6.3 vac — 3 omps
6.3 vac — 5 amps’ 5 vac — 3 amps
6.3 vaoc — 8 omps 6.3 voc — 3 omps
Prices F,O.B. Los Angeles & San Fronacisco

Ona C.0.D0. — 25%, Deposit

LEO J. MEYBERG COMPANY

2027 South Figueroa Streer
Los Angeles, Callf.
70 10th Streer
Son Franclsco, Callf.

NEW
FUN

RCUITS

LEARN
PROFIT

4 - "

CONICAL [ ANTENNAS

BUTHERFOPRD AVERILE Ok ROUTE 35

| cASHURY PARC B ) PHORIE: ASHURY, FARE 1 E

RO BT ASBURY S nl ),
el :

THE 4XTV

Patent Pending.

"America's
Outstanding
Telavision

Beam

s Hi-Gain Stacked Conical "V
Beom

& Channels 2 to 13 Plus FM

s Low Inception Angle

* Extremely High Signal te
Maoise Ratio

+ 150 Ohm Mon-varying Impad-
ance

o Use 72, 150 0r 300 Ohm Trans-
mission Lines

& Universal Mounting Clamps

SEE YOUR DISTRIBUTOR

¢l — - — — i —— —

Booklets by A. €. Shaney

Written by a feremost Audie design
ours almost as a girt!

P. R. Nacop :
e NO MORE WIRES et of Meqrete Tope Recording =
ucaa, Ohro Condueting and resistance paints new availsble. and 999 Applicatiom
: ?'d‘ n DO;'G:’:n Tc:ﬂn nd 'R‘:ti!?v'_ﬁmho;“l Oiract-Coupled FM-AM Aﬁ""f‘ﬁ 4 M'm'u' wo:::
n Il [ . . an & irin arn i n n
.+ .. TELEVISION ASSEMBLY 12-INCH :llulronic_circuih. Paint ;ocll.ling circuits over vaur 20 Steps to Perfect Amplificatio i
The damper load resistor is unusually | | j2585 Geiche: ot on any lanvlating bose. Most new Thousands Sold!

high (about 12,000 ohms) in the stand. | [ Hish imicion voive fs calopes. Srondasd K 33
la;:d H;Od;:l. This sometimes shortens the 2;:;&. E.ﬂ:";m rnlin'ms?lu? e':u:: oird-d:y:inn. ::.:_m} %?f.
ife of the 5V4 damper tube. Replacing i ashoteveRplusSilvasiienductinall Eointiin:
the 12,000-0hm resistor with a 6,000- Monuoi'vld'h oec'h??’onpuid tnLU..g?i'.‘ ﬁ'::::f;:;?
ohm, 10-watt l'esistor will increase the rately 25¢. Free literature. Just jot down name.
life of the tube. It may be necessary to

;‘ddren. desired kit or manual; and send with cash.
O.. or .D. to :
read_just the horizontal drive and lin- MICROCIRCUITS COMPANY

earity controls. .

Dept. 2F, New Buffale. Michigsan
ROBERT KING,

Arlington, N, J. "

Femous Twin-Trax Instruction Book!

s 50 {Price may be applied ageim!
2 futurs puschase of chassis.} | v

398-10 Broadway New York 13, N. Y.

. ... MOTOROLA TV-105
The lack of high voltage in this re-
ceiver is often caused by a shorted ca-
pacitor in the horizontal deflection cir-
cuit. If high voltage is present on the
plate of the 1B3 but not on the cathode,
check the heater of the tube. If this is
0.K., check for heater voltage. If there
is none, check the .05-uf capacitor be-
tween pins 3 and 8 of the 6BG6G. In
early models of this set, this 400-volt
-capacitor frequently breaks down and
cuts off the 6BG6G, resulting in no
heater voltage for the 1B3. Replace this
capacitor with.a .06-uf unit with a rat-
ing of at least 600 volts. ’
JOHN W. TURNER,
Newark, N. J.

194¢

§5=5=5 ftcll: HOW — in
simple, direct language.

New Tth edifion now off the press.
100 poges of valwahle indormaban.

Avmbobls from all lsading rodio ports ond
equipmeal distributors or directly from foctory
ol only 40 per copy.

PRECISION APPARATUS COMPANT, Imec.

* ¥3=17 Heroce Harding Bivd., Bmbsrst 4, M. T,

MARCH, Television is Booming—Cash in on it!
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LEARN ELECTRIC

FOR THE COMPLETE TRAINING

Based on what can be learned quickly
at _home from this big ELECTRIC
MOTOR REPAIR book, you can train
for profitable installation, service, re-
pair and complete rewinding of prac-
tically any electric motor. Every
subject 13 tlearly explained by text
AND ALSO by more than 900 clear-
cut illustrations. You not only read
what to do. You sctually SEE how
to do it! Quick reference Ruides show
how to handle specific jobs. When
certaln motors come in for repairs.
fust  look them up. ELECTRIC
MOTOR REPAIR tells what to do—
and exactly lLow to do it.

SPECIALIZE IN A
FIELD THAT ISN'T CROWDED

5560 pages
Every da¥, more and more eleciric
motors and control sYstems are being 900 special
:ﬁ‘ed in u;gulhry and :nomen h" A ilustrati 800G
6 expert who can inatall them an
keep them working properly is a Covers practl-
valuable man in this Electricsl Age! cally every

ELECTRIC MOTOR REPAIR teaches
you every step of the work—quickly
and easily—at home—in spare time.
Ideal for beginners or for bench use
In busy shops. Thousands already in
use in vocational schools. shops and,

motor fype In
common use iIn
both fext and

most important of all, for bome study. pletures
. Y
The handiest SHO::?w oL
reference book
you've ever used! every step
of the way
FLUER I BN ELECTRICMOTOR

REPAIR s designed for
use right at the bench.
Unique Duo-8piral Bind*
ing divides book finto
two sections so that both
text and related plctures
can be viewed together.
An instructor atanding
by Your side could hardiy

1,001

ELECTRICAL
QUESTIONS
+ &« « only 33 50

THE do ‘better]
ELECTRICIANS' EASY TO
POCKET COMPANION UNDERSTAND
THE ELECTRICIANS It covers the entire

motor fleld — including

FOCKET COMPANION | motor fleld — including

handbook gives Yo a com-
prehensive seiection of the
important facts. figures and
dats modern electrical work-
ers need to know ambout all
sorts of jobs. 1t gives needed
information based on the
National Electrical Code and
Underwriters’ requirements.
It covers the entire range of
subjects from motors, meters
and transformers to lighting,
wiring, tools and equipment
and literally hundreds of
others. Contains hundreds of
fliustrations, charts. diagrams
snd dsts tables. Tha idesl
book for essier, better and
more profitable work on
down-to-earth electrical jobs!
Four different indexes give
quick sccess to any needed
fact. 442 pages, 4%x7. Use
coupon for trial examination
of ELECTRICIANS® POCK-
ET COMPANION.

tion on approval. In 10
plus few cents postage,

O ELECTRICIANS' POCKET COMPANION, $2.50

(outside U.8,A,)

City. Zone, State............
X 1 0 ]} 1 7 1 ] { ] 1 |

10-DAY TRIAL COUPON

Dept. RE-39, Murray Hill Books, inc.,
232 Madison Ave., New York 16, N. Y.

Send me hooks checked below for 10 days' examina-

days, I will pay for

or returmn them postpaid.

(Postage paid on cash orders; same return privilege.
s sent on approvsl in U.8.A. only.)

a {}L;(A‘T)RIC MOTOR REPAIR. $5 ($5.50 outside

current motors and Ken-
erators. etc.. a8 well as
mechanlcal, elecirical
and electronic  control
aystems. Right down the
Mne., it explains every
detail of trouble diag-
nosing, repair, rewinding
and maintenance in 3
way you can easily un-
derstand.

Send coupon today! Bee
for yourself that reaily
R home  training
doesn’t have to ¢ost You
a lot of money.

PRACTICE
FROM IT
FOR 10 DAYS
at our risk!

Television is Booming—Cash in

«+ e+ RCA 630TS
No raster, sound 0.K. Checking the
waveform at terminal No. 4 of the hori-
zontal output transformer showed sweep
eireuit to be in good shape. This isolated
the trouble in the high-voltage rectifier
circuit where I found C-187 (500 ppf)
was shorted. I replaced it with a 500-
ppt, 10-kv unit to be sure that this did
not happen again.
MicHAEL L. TORTARIELLO,
Newark, N. J.

. ... STICKING VIBRATORS
Sticking vibrators can be made to
work again without opening the set.
Simply apply 6 volts a.c. to the battery
terminals momentarily. The a.c. will not
harm the set.
JounN A. BisHoP,
Transvaal, South Africa

....PHILCO 48-805

Intermittents have been traced sev-
eral times to broken 117-volt power
leads. The line cord is so installed that
all strain is on the soldered joints. Un-
soldering the cord and making a knot
in it before reconnecting relieves the
strain.

It is a good idea to do this with any
set that comes into the shop for repair
to avoid possible call-backs.

JonN A. BisHOP,
Transvaal, South Africa

« « « « BRUSH SOUNDMIRROR,
MODEL BK-401
Sometimes the tape tears or the reels

‘won’t stop quickly when the sTop button

is pressed. This button applies a d.c.
magnetic brake to the motor. In the
back of the unit, a selenium rectifier
supplies d.c. for the brake through a set
of switch contacts. The contacts cause
the failure. Clean them with carbon
tetrachloride and burnish the points.
Bend the contacts, if necessary, so that
they make and break cleanly.

In the same model, capacitors C29
and C30 (.01 uf) fail, causing excessive
plate current. If a 6SN7 plate is red hot
and the sound distorts, replace these
capacitors with units of higher voltage
rating.

DaviD GNESSIN,
Columbus, Ohio

I

Suggested by Merrplen Townsend
New York City

on it!

Technical Bulletins

EACH $1.00 Postpaid  Foreign $1.25

Electrical Design and Construction

These bulletins give you easy, accurate, depend-
able methods of designing and building electrical
equipment. You just follow simple charts, tables
and step-by-step instructions that tell how to
figure correct size units to meet specific require-
ments.

106 Rewinding Electric Motors—Enables anyone
without electrical training to locate trouble, re-
pair and rewind a.c. or d.c. motors and generators
of all kinds ; how to figure wire size and wind coils.

111 Tronsformers—How to design and build all
types and sizes of transformers including specials
for Neon tubes and ultraviolet lJamps. Easy meth-
ods of determining core dimensions and wire size.

152 House Wiring-—Safe. approved way to wire
new and old buildings. Shows many different cir-
cuits. Explains how to use latest type of materials
including fittings, fixtures. Also gives estimating
methods. .

101 Resistonce Wire—How to use Nichrome and
similar wire in heating devices, rhecstats and re-
sistance coils. Figuring wire size and length ; how
to wind elements and test. Also supply directory.

113 Solenocids & Plunger Magnets—How to make
these a.c. and d.c. magnets having movable
plungers to control other equipment. How to figure

, dimensions, plunger stroke, wire size, etc.

112 Eleciromagnets—How to design and build all
types and sizes for a.c. and d.c. How to figure
lifting power, wire size.

148 Relays—Designing and building a.c. and d.c.
relays of any size for various purposes where
small currents and voltages must control heavy
circuits. Includes control systems for motors and
machines.

137 Meters—Designing and building ammeters.
voltmeters, wattmeters, for a.c. and d.c. Includes
complete information on calibrating.

127 Smoll Electric Light Plants—Easy-to-build,
low-cost installations for cottages, camps, etc.
Includes a 110-volt, seven 26-watt-lamp system;
also a 6-volt system using auto generator.

151 Electric Power from Streams—How to survey
streams, estimate requirements and available
power, design and build dams, select and install
the control system and electrical equipment.

181 Burglar Alarms & Time Switches—Dependable
types for various purposes. Time switches made
for alarm clocks and arranged to control lights,
sprinkler systems, motors and other devices.

144 Choke Coils—How to design and build for
many different purposes. How to use these instead
of rheostats for voltage control, safely and with
much less loas of electrieity

131 Remote Control of Electrical Devices—Cir-
cuits and applications. How to use telephone dial
and Stroger switch. For experimenters and model-
railroad switching purposes.

134 A.C. Electrical Experiments —Fascinating.
harmless experiments for education and entertain-
ment. Also practical uses.

110 N. Fronklin St.

TECHNIFAX, Chicagoe 6§, .

Enclosed find $_________ for which send the following
Technical Bulletins ot $1.00 each (Foreign $1.25) as
indicoted by numbars:

Nama
Addraii
City & Stats
RE 1
RADIO-ELECTRONICS for
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TV SCREEN SPLIT IN TWO

Split-screen television was pre-ented
for the first time last month by
NBC during a broadcast of the Tele-
vision Broadcasters Association meet-
ing in New York. NBC commentator
John Cameron Swayze in New York in-
terviewed Rep. Karl E, Mundt in Wash-
ington. Each man occupied half the
screen so that viewers could see the two
simultaneously. 0. B. Hanson, NBC
chief engineer, explained that the dual
transmission was made possible by the
image-splitter, a device developed by
network engineers.

ZENITH LOOKS TO U.H.F. TV

U.hf. TV channels are provided
for in new Zenith receivers. The new
line of sets which went on sale last
month contains unused tuning strips in
addition to those now used for chan-
nels 2-13. If and when u.h.f. television
becomes a reality, these strips can be
replaced with suitable tuning units by
any serviceman. A plug-in for Phone-
vision, Zenith’s plan for pay-as-you-
watch programs, is provided also.

Another unusual feature of the sets
is the circular screen. Designed to elim-
inate the waste of screen area necessary
with the usual rectangular picture, the
circular screens make a larger picture
available on any particular size tube,
although corners of the scene will be
missing.

NEW TV TUBE PROCESS

TV tube shortage will be allevi-
ated by a new method of processing the
glass blanks announced last month by
the Pittsburgh Plate Glass Co. Hereto-
fore, the face of the tube has been
made spherical and then polished. The
new process permits the glass to be
polished while still flat.

CHART SHOWS TELE GROWTH

Courtesy General Electric Co.

A graphic presentation of the expected growth
of television. Figures olong bottom of chart
are yeors from 1947 to 1952, ond figures on
curve ore, in rising order: 170,000, 870,000,
2,470,000, 5,270,000, 9,070,000, and 13,570,000
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o
|

The Highest Standards of Ele:fromcs
and Mechanical Tolerance Are ''Built-
In'' This Senschoncl TWEETER or
DRIVER UNIT.

FULL FREQUENCT‘%SRESPONSE

8 Ohm Voice Coil Wil Hondle up
to 55 Watts Peak Efficiency—Per-
fect Alignment.

Supplied with o breakdown-proof
diophragm of madern plastic, re-

TWEETER

or Driver Unit

$52

pclac‘m,g'ﬂln old mo}iol H;po. simath NYC, GOV'T COST
ompleiely impervious ta climatic
changes and corrosion. 10 Far $49.50 $40.00

WESTERN ELECTRIC DRIVER UNIT
with REFLEX PROJECTOR
IT 1511

HERE
A Blast-Proaf, Blare-Proof Reflex Speaker
with a Projector especially designed for
uso with ﬂll famous WESTERN ELECTRIC
e DRIVER U
v
F ea
N.Y

gcwgo metal construction through-
out, including the main trumpat section,
gives you peak performonce without blar-

4 For $75.00 in or blashn
" E 2 ¢ forgr'

k Ball Porks—
Schoois—and P.A. Work.
g Western Electric Driver Unit and Projectar com-

reEl L et S o
lod ] 5 (L ey o e .
S P E 25% DEPOSIT WITH ORDER, BALANCE €.0.D.
| MANUEL KLEIN 74% CORTLANDT ST.

NEW YORK 7, NEW YORK
O e S WA L S S RS S SN S S N S R S N S N S R B A S S S

TUBES! TUBES!

RCA - ol — Motionnl Unlan — Bayibesn — Philea — Hytron
ladividually pneed,

MATIOMNALLY
ADWERTISED BERANDS

Kearad — Sylvonias — Teng
Bl Ao Fubes

100" guaranteid.

TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE
0A4G ..... Sl 96 3A4 . ...$072 6K?G ... .. $0.60 GYBG 12AH7GT .$1.15 $0.45
1A .. .60 3B7/1291 .. .96 6KS8 85 6YIG ... 5 T8 .80 .85

30671299 .. .96
. .80

LIS
725
. 140
. LIS
.80
[N
1.15
1.40
1.15 5
1.40
1.40 6
1.40
.96 6
96 6
.86

toin
k-

R 88 A7
6XSGT ... 54 12A8 .

TERMS: 25% with Order
—Balance C.0.0.—F.0.B.
Chicago. Prices Subject
to Change Without Notice.
Minimum Order $2.00.

FRANKLIN-ELLIS CO.

Television is Booming—Cash

1312 West Rondelph Street
Dapt.

in on f¢!



for your

CUSTOMER

o SATISFACTORY
o INSTALLATIONS

LESS SERVICE CALLS
i AUXILIARY SALES

28— -
YIDEO-

RMSANTENNA

BOOSTER

Model SP-2 13 Channel

: Yas, this PROVEN
|,ur|:u|.l|.{u|TIllviliﬂﬂ
Boapter will build up
Frpnh for YO =
naf nr||:|l because of
rapid furmover=—=hbul
alsa becauss it opess up whale new markets
for the salp of television sats. components
and accessories, in “fringe areas” where
satisfactory televisior reception was for-
masrly impausible |

. See your lacal jobber for this, as well as other
RMS Television Fast-sellers. Write for literature $o

RADIO MERCHANDISE SALES, INC.

548-550 WESTCHESTER AVENUE NEW YORK 55. N. Y.

The Outstanding Development in TV Antenna Design

AAK Patents Nos. 2.282.292 and 2,422,458

The all-important “Divider Coils,” featuring television antennas liccnsed by
AAK, prevent interaction between sections by suppressing third harmonics.
This feature, plus excellent frequency response on all channels, is a vital
factor in good TV reception.

The following manufacturers are licensed by AAK, Inc.

to make and sell these antennas

Collins Machine Co., Woodside, L. I. Channel Master Co., Ellenville, N. Y,
Electronic Indicator Corp.. Brooklyn. N. Y. Video Television. Ine., ew York
Vertrod Corp., New York City Premax Products, Niagara Falls, N. Y,

Leading Set Makers Use Antennas Licensed By

AMY, ACEVES & KING, Inc.

Consulting Engineers

11 WEST 42nd STREET NEW YORK CITY

__WALL MODEL IELEPHG"!ES

O
| quality st low prices, |
corporating intest improve.
| ments in design and tech-
nigque. Honest to good

$$ WANTED $ $

Pocket and midget receiver designs and
schematics. Circuits employing one to
three 175 volt miniature and sub-minia-
ture tubes ond permability tuned pre-
ferred. Alsc want midget F-M regener-
ative receiver design using acorn or

nexs

first class material and fin
Towered
vol
for

cat workmanship,
coft due to i

$15-95 ron 2 piiee

MODEL
Common talking and eom-
mon ringing. Any number
of phones can be connecled
in same circult. Simple in-
stallation,
technical knowledZe re-
quired. 2504 dcposit re-
quired on ail orders. F.0.1.
Brooklyn.

EASTERN TELEPHONE CO.

373 19%h &4, Depl, BE-1 o
Brookiyn, N. Y.

above tubes, 17/ volt filaments, Send your
unusual design today! $100.00 cosh peid
for each design accepted. Ship working

absolutely no
| . . . Model will

model via insured mail
be returned promptly.

__ELECTRONIC RESEARCH LABORATORIES
1216 Park Row Bldg. NEW YORK CITY 7

DESK MODEL

Television is Booming—Cash in on it!

Miscellany. -

ELECTRONIC LITERATURE

Any or all of these catalogs, bulletins,
and pericdicols are available to you if
you write to us on your letterhead (do
not use postcards) and request them by
number. It is necessary to send only the
number of the item you wont. We will
forward the request to the manufac-
turers, who in turn will send the liter-
oture directly to you. This offer veid
after six months,

M-1—STANCOR CATALOG

Catalog 140H is the latest issued by
Standard Transformer Corp. It has 21
pages and lists the various audio and
power components made by the firm.
Two tables list the filament or heater
voltages for the more commonly used
transmitting tubes and type numbers
for driver and modulation transformers
for use with a number of tube combina-
tions. Two transmitters, a 6-volt battery
eliminator and other special-purpose
units are also listed.—Gratis

M-2—SIGNAL TRACER BULLETIN

The Inside Story of Stethoscope
Servicing is a 20-page booklet describ-
ing the technique of signal tracing and
the Feiler Engineering Company’s line
of signal tracers.-——Gratis

M-3—SOLDERING TIPS

This 20-page book of useful informa-
tion on soldering is published by Weller
Mfg. Co. A number of soldering do’s
and don’ts are given in simple language
illustrated with cartoons. The book sug-
gests solders and fluxes for use when
working on different types of metals.
Price, 10¢

M-4—AMPLIFIER BULLETIN

99 Questions Most Often Asked About
Magnetape Twin-Trax Recorders is a
12-page booklet prepared by Amplifier
Corp. of America. It lists questions and
answers on the performance, construc-
tion, specifications, and availability of
the new Twin-Trax dual-channel mag-
netic tape recorders. It provides infor-
mation not included in sales literature
on the recorders.—Gratis

M-5—~GUARDIAN RELAY CATALOG

Catalog 10-B, lists the a.c., d.c., lock-
ing, and stepping relays made by
Guardian Electric Mfg. Co., Ine. Al
relays and switches are illustrated with
photographs and engineering drawings.
A 4-page insert gives electrical, me-
chanical and operating characteristics
on the Guardian line of a.c.-d.c. sol-
enoids.—Gratis

M-6—INDEX TO RADIO DIAGRAMS

How to Use Diagrams in Radio Serv-
icing, a 32-page booklet published by
Supreme Publications, begins with 6
pages of material on the use and value
of diagrams in radio servicing. The fol-
lowing 26 pages contain a complete
index to the radio diagrams published
in Volumes 1 through 8 of the manuals
published by Supreme Publications. The
booklet is of interest to servicemen,
students and engineers.—Mailed for 2¢
postage

RADIO-ELECTRONICS for
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M.7T—FM and TV ANTENNA CATALOG

The L. S. Brach Manufacturing Corp.
issues a new loose-leaf catalog illustrat-
ing their line of antennas and antenna
accessories for television and FM. Of
interest to servicemen, dealers and
also to owners of TV and FM receivers.
—Gratis

Ravio Thictp-Five Pears Ago
3In Gernsback Publications

HUGO GERNSBACK

Founder
Medarn Elsetrles....................... 908
Electrical Exporimenter. .. ......... ... 1913
Radie News .. ... ...... ............... 19
Sciencs & Inveation 1920
Radie-Craft ..... 1929

Shert-Wave Craft.
Wireless Asseciatle

Sems of the larger IIbraries In the ceuntry still have -

coples of ELECTRICAL EXPERIMENTER
Interested resders.

on file for

IN MARCH 1915 ELECTRICAL
EXPERIMENTER

Wireless Life Boats for “Aquitania,”
by Frank C. Perkins

The Colin-Jeance Radio Micropnone

A Selenium Relay for Radio Currents

The “Chaffee” Radiophone Spark Gap

Electrolytic Interrupter Kinks

Radio Time Signals and the Public

Connections for Radio-Telegraphic Sets

Learning the Radio Codes, by Chas. W.
Fralley

A Home Made Automatic Transmitter,
by Stephen W, Pilling

Principal Trans Oceanic Wireless Sta-
tions of the World

The De Lange Thermal Telephone

STUDIO TESTS TELE UNITS

To test television studio equipment before it
is shipped out, General Electric has set up a

“factory studio™ in its Electronics Pork manu-
facturing plant ot Syrocuse, N. Y. Test pat-
tern in the photo is being used to check on
performance of camera and studio chain.
Every piece of equipment is subjected to con-
ditions similor to those under which it will
operate in the station in which it is to be
used eventually.

MARCH, 1949
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evEryBooy saves a1 SENCO

IStop right up, folks, join the gang in the
Ibigges’—lhe most stupendous—savings in

years! No foolin', fella, you just caon't go
wrong at SENCOI!

TUBES! |

All Brand New! R. M. A, Guarantes! |
Immediate Delivery! Individually Cartoned! |

I Lots of Lots of
RCA INTERCOM L :
Ty;c Each Each | Type Each Each
I . O ¢ 5% | UG 35¢ 25¢ '
TA3 45 3 Y5GT 59 4
69 59 V4GT/G 45 3
[34 59 46T 3 ] 59
& 57 4X56T/G 49 30
I 69 59 |4veG 7T 8 |
69 59 TA4 53 43
49 45 TA7 59 49
I 5 a0 7B 47 44 I
5% 49 787 49 44
55 49 | 788 & 57
& 59 7C5 55 42
55 49 7907 (34 59
| 58 48 | 7X7IXXFM) 44 35 I
4 55 7Y4 44 35
59 49 12A 79 &
49 39 12A4 29 2%
45 39 | 12A86GT 35 28
I IDEAL FOR HOME, OFFICE, STORE! 33750 37 33 [1ALY o9 % I
3-tube AC.DC amplifier circuit. Designed to op- 49 3% | T2AU 65 55
I srate with 2 remote statians connected in poraliet. { 387/1291 59 49 12AYé 49 3 l
Remote stations not supplied. A smail PM speaker 55 49 12846 50 45
and a si 3!0 pole double-throw switch are all that ¢ 354 55 45 | T28Eé 50 45
is required to make a remote unit for 2-way com- ) 3V4 79 &7 12F5GT 35 27
munication, SWAGT 39 34 |1206T 45 3
Other Applications: Electronic Baby-Sitter, Phono- W |
Amplifier, Code Practice Oscillator, “;g 2; g; u";GT 35 ;3
l Complete with tubes and 100 #. of cable. 5Y3GT/G 40 33 12?A7GT/G 0 32 l
59 49 T2SF56T 40 32
6A3 6% 59 1284767 55 49
’ s 95 6A7 50 45 12SK76T/G 45 35
s P E C’ AL - Y 57 7 43
' SAC7/1852 79 &9 ¢ 43 |
? 37 125Q7GT/G 40 32
TOGGLE SWITCH—Bat Handle, Lang Shank ALY 6y 59 7 32
Single-pole double-throw—3 amps............ 25¢ Y 8ANS 65 55 ¥ 55 49
atomess (it § B 8§ B
ligs o e A B3 M & R
| st dete BB [Me 83|
LIS 68J6 59 49 | 2525 Tt
. 4C4 29 25 ISZOGT/G 45 - 3¢
SPEAKER S | {ecser w0 35 32 25
aving® ? .. K 38
I $F5GT 55 45 |32176T 52 48 I
2 0 SF4GT 45 39 JSLCGT/G 45 3t
I Here are the speakers yau've 6F7/¥YT70 39 29 | 3swa 40 l
b fooki 6y 59 JEZSGT/G 43 3?
' .un ool mgl forl Quality so thicT/c 43 34 I
l [ high, vet prices so very low. ) 4J5GT/G 45 39 ‘ 35 29 l
Why hesitate—take advantage T 42 38 | 39/44 25 1
I of this SENCO saving naw! “.“gr/c ;g :: :z s :: :: |
e 8 18 33
l 3 PM 48 or, Alnico V... ............... 6L5G 6% 59 | 50L6GT ‘50 45 I
et o S nico V theeT - FH
el - 5
I 416" P.M.—Speaker ... pra s SR e I
5" P.M —t oz. Alnico V............ 4SATGT/G 44 37 75 59 49
I 57 P.M.—1.47 ox. Alnica ¥V......... :g:ng_}'/e :g g; # ;: ;; |
ot — 7
l" P.M.—2.15 o1. A!r‘\ko \ /509060000 4SL7GT 9 a7 78 o 3
8" P.M.—6.8 ox. Alnico V................... 6SN7GT 49 47 8 40 38
10" P.M.—68 o1, Alnico ¥Y................... SQ76T/G 4; 37 83 l:: ;:
12 P.M.—Alnico ¥ .. 6SR7 43 36
I 12" P.M,—6.8 ot, Alnico ¥ :23; :; :; e lhy :z i; I
fEEssssssssses 3 7% | MY 35 25
l 605/655 69 59 99X 35 25
MAGNAVOX SPEAKERS ¢« 2 3% | Tmere 79 4
127 P.M.—2! oz. magnet with &V6 P.P. aut-
| o et g e vith 6 P o 305§ POWER TRANSFORMERS |
127 1000 ohms field with &vé P.P. ovtput, Alt fully shistded, flush meunt. Qual-
I eard and plug ........ ...l 8 ity construction ‘at Senco low, low I
" prices.
I 127 630 anms feld with V% P.P. output, cord < 95 § "0 mil—s3v @ Foamer— |
&' 680 ohms field with 6V6 P.P. output, cord 100 SRt @ O
I And PIUG <-iiniiiiiiii i 3.9 S¥ @ 2 amps 750V C.T....... 2.95 I
1ng 8l3 3v 'ISOV‘C _Ing!—
PNBS SHURE CRYSTAL CARTRIDGE......... $1.49 ) 3 amps 750V C.T....... I
ASTATIC NYLON CARTRIDGE.............. 2.95 ) T, O v L. T""‘""‘ AT
I MINIMUM ORDER $2.50 SEND FOR OUR FREE CIRCULAR l
WHEN ORDERING—Send START SAVING NOW AT SENCO!
25% depoasit for alt C.O0.D.
shipments.  include suffi-
cient postage—excess will
be refunded. Orgon v;i’hou:’
e BRI Dept. F, 73 West Broad New York 7. N. Y
Hlact. All pric pt. roadway, New TYork 7, .
I ;fcp)'.':‘ New York thywl " Telephone—BEekman 3-6498
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| FIELD-STRENGTH METER '[
15 Field-strength meters and phone
s|4

Absolutely No Knowledge

NO
u“llu) [5 RADIOS

COMPLETE KiT oMy,

IN BULK LOTS
OF 100 EACH

Individually boxed, assorted, 34c each
THOUSANDS OF SATISFIED BUYERS!

monitors are useful gadgets to have in
an amateur radio station. Many ama-

of Radio Necessary. You
Need No Additional Parts. The

teurs fail to build such equipment—or
PROGRESS!VE RADIO KIT is the Only Com-

to use it when it is on hand—chiefly

because such devices are usually bat-
piete Kit. Operates on 110-120 Volts AC/DC
Contains everything you need. Instruciion book, metal

tery-operated; and the batteries are in-
variably dead when the device is re-

chaggis, tubes, condengere, registors and all other nec-

cssary radio parts, The 35 -page Instruction Book writ-

ten by expert radio instructors and anq.neeu lnches

Macte by leading manufacturet—RMA Guarantee.

Money back if not completely satisfled.

quired. ‘
1RS

¥ . |
G LI || e very compact combimatin shone | 1 e wrer e e
oge or. ifteen circui 'S 'e constructed, includi q B "
monito - neter -~
s, 1 audio and 3 tranemitiera’ 5 T anh f‘leld strength n = e F 74 Tpwd dowsdr axbay! idews | id
SPECIAL OFFER scribed in Short W“:”" Magazive (Eng- tUS GBEG 6SAZGT 6S8GT I2BE6 50B5
with aaen Proarerure Rady Konr e ERED Mem: land) does not require a power supply j 304 682G 6SD7GT 6V6GT 12SA7GT 11723

licensed radio technicians.

bership in the Progressive Radio Club. En.itles you
to free expert advice and consultation service Wwith

ORDER YOUR KIT NOw!

PROGRESSIVE
11§-F1 Illumless Ambllfier Kit
O Tubex & 2 rect.). $16.00
1] Tuhc Eunmnw I\mlvhhcr

it .85.95

\T\Nkll’?lh 95
T.V.M. :\sse:nhlu] 221

4 5
5* Oscilloscope Kit.$39.95
5% Oscilloscope Assembled
M el 400. ...... $69.95
v nll «Ohm-Milllammeter
KIT g sesite: g, by ~514.95
Assembled Model 511
7.95

TELEVISION ASSEMEBLY
10" Telewislon Kt
(eomblete’ ..$229.50

TELE KIT

7% Televigion Kt

(less tubes) -$59.50
10% Television Kit

(less tubes) ... .. $99.50

AUTOMATIC
Car ladio Model M9
(Universal MounllnL’)
$27.97
Car Radlo Model M-82 €
(Bullt In battery
[ J
Blk(- Rndio (antl-theft
rc-nturo) ......... $17.47
Thumh *Buddy*’
Porhhlr (lhroe way i
hattery cha ery. 2
Television  Recelver
(ume mmlel) .$149.65

RMS
All-Channel WVhkico Boost-
er (excellent for rrlnze
Areany . .oaosbgae . $22.75
All-Channcl T(-Ievulon An.
tenna (2 mldcd d|hnles
2 roflectors). .. ... $15.00

ESPEY
FM/AM Chassis Model 7B-1 Recelver{11 tuhes).$84.00
FM/AM Chassis Model 511 Receiver (14 tubes). 98.00

FM/AM Chassis Model 513 Tuner (11 tubes). 78.6
Amplifier and Power Supply Model 514 (8 tubu) 35 60
Custom Rullt Comblnation Consale Cabinet. S0
ALTEC LANSING
Model 600-B a-Cone Speaker,....... -$18.00
Model 803-B Multhxll Dia-Cane Speaker . $3.00
Model f04B Duplex Speaker. .. ... . ...... -176.00
Model ALC-101 Tum‘r and A-323-C Amplmer .388.00
Homc Svstem (ALC-101 Tuner, A-323-C Ampli-
fier, Webater Y0 Chanser: 10653 Basc, 603-B
peaker and N-1000-B Network. ... ....... 585.00
Modrl ALC-201 Teclevision Attachment. .. .. ... 384.00
RADIO CRAFTSMAN
/AM Tuner Mode]l RC B. .. .o.ovunnn o ans $110.00
Audln Ampiifier HO!I(\! RC 2 it fax 3 i 39.
SUPERIOR
Signal Tracing Kit Model CA 12............ $21.95
_— e s e e PRV
MECK
FM/AM Table Mnm-]_Brown Plastic—DE 640

(8 tubes Plus Ly D T
FM/AM Tal Modcl—\VhIl(- Plastic—DF 841
8 tuhes plus ree

M NK

Long Playing Dual Speed ] Gun Gri @older&nz Iron
Record Chankers o Odge(; Model 584 {75 wa ls -

Model 401 ‘same as Model | Gun GrIP Soldering  Iron

400 mounted on base Model 555 (125 \;nltés)

TEST CRAFT

$3s5.70
ELMC
Amplmcr Model A-100 ('i AC-DC Multltester  Modcel
ts—3 Tubes). .$11.2 TC- 10('po<-l(el.sizei 512 as
Ampllﬂt‘r Model A 102 (B Tube and Set
Watis—4 Tubes)...$1 Model TC-50 (AC) 539 50

GARRARD
lnl.erm-x Record Changer RC-85.D (110 and 220

olts, GO/80 cvcles) . ... ...l $69.50
Mndel RC-85-U (AC/DC Motor for 25/60 cycle!,
10 and 220 valts) 89.50

Both models avallable with the foliowing car-
tridges: ¢ A
Sta

Pick-up. All ot the same price. Spec fy type
of Pick-up deslred.

STAR
'll\-_lultlmsler Model M-11 (27 separate rangea)...$28.75

uhe Chsckor Model TE.1 (a preclsion insiru-

8.
Pncket Volometer (3000 ohm Per volt) Model 105 22.95

FEILER
Pockot ‘Holhosrnve Model TS-5H............. $28.98
Cathoie Smmoscopo Model TS-7 (less
Pholes and p ........... 9.99
Stethoscope Probe (romplele with 6C4 tube) | 8.2%
Signal 'l'rlch\;{ Analvzer Model TS-2......... 29.95

SOMETHING NEW

l‘ro‘!;lesnl\t Television Servicing Notcs (lncludel

............................. -$0.65
H. H, SCOTT
Dvnamic Nnise Supnressor Tvpe 110-A. .. .. .. $49.50
FERRETT
FM Televislnn Qvncm- Generntor (20 Mc Bwee|
e e 164.95
EVERHOT
Elccitic-Binnket Model 821 (72” x 90™. . . .. .. $27.48

ALL MEI‘CN‘NDISE SHIFF!D

Deduct 204 it full naymont accomplmn ordeT. 289/,
deoosit required oo COD orders.

Write for further Infocrmation concemmq the above
merchandise. Send for our Free catalog

PROGRESSIVE ELECTRONICS GO.

Dept. RC-23 497 Union Avenue
Brooklyn 11, New York

Television

is Booming—Cash in om

of any kind. The cirvcuit is shown. The
unit is built into a metal box just large
enough to hold the 100-puf tuning ca-
pacitor, a 200-pa meter, a s.p.s.t. toggle
switch, a 1N34 germanium diode or
equivalent, and a low-loss socket for the
coils. The coils are wound on 13%-inch,
low-loss forms that plug into the socket
mounted on the top or side of the case.

ANT TERMINAL
IN34 OR EQUIV
CATH

0-200uA

SEE TEXT BHONE JACK

,000i 0017

The 80-meter cojl has 25 turns of No.
26 enamel wire close-wound. The 40-,
20-, and 10-meter coils are wound with
No. 24 enamel wire with % inch be-
tween turns. They have 14, 6, and 2
turns, respectively. An insulated coup-
ling between the tuning capacitor shaft
and the dial prevents hand capacitance.

To use the unit as a phone monitor,
plug in a pair of high-impedance
phones, short the meter with the toggle
switch, connect a short length of stiff
wire to the antenna terminal and ad-
just its length for comfortable volume.

To use the unit as a field-strength
meter, remove the phones and connect
an antenna long enough to provide suf-
ficient pickup to deflect the meter when
the unit is several wavelengths away
from the transmitting antenna.

s
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“"Lights!  Action! Cameral
Turn on the glamour, Kittyl" {

-
-
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(G6SNT, 12SNT 48c; lots of 100, bulk d4c)

RCA + GE « SYLYANIA ¢ RALTHEON
NATIONAL UNION + TUNGSOL
KEN-RAD + HYTRON

Individually boxed Standard RMA guarantee

SY3GT—43c; 6F6GT—55¢; 6SN7GT—75¢; £25A7GT
) —35¢; 25L6GT—65¢; 2525—55¢; 25266 T~—55¢;
35L6GT—60c; 35Z5GT—43¢; 50L6G T—60¢

Above ten types show mantfacturer’s brands. Ship-
§ ment will be made of makes avallable when order is
{ received.

« ~ Speclfy Price When Ordering . . .

ALL CHANNEL TV
AND FM ANTENNA

This new, highly effi-
cient folded dipole
antenna covers all
frequencies from 44
to 216 mcs. Sections
rotate independently
of eoch other. Ad-
justoble base mount
of most at any angle.
Complete flexibility per-

installation
insulation.
mits maxlmum goin and freedom from ghosts.

permits
Ceramic

¥ Each, $8.4
{ In lots of 3 each

SPECIALI SPECIALI
GENUINE MAGNAYOX PM SPEAKERS

1.65

lﬂ"', e’dtsh, $295. In 12", each, $5.25. In
O
cacn”. . SLBS Lot SA.T0

20% Depesit, Ral. C.O.D. NO MINIMUM ORDER

Inclnde suMcient for postage.
Dept. F for Current Bargain Fliers

]‘ WR'TE on Radlo and TV parts & Equlpment

RADIONI EQUIPMENT

COMPANY
TRIBUNE THEATER ENTRANGE
170F Nassau Street New York 7, N. Y,
WOrth 2-0421
Open Daily 9-6 « Saturday 9.5

2nd Annual PENNY SALE

The Biggest Money Saving Opportunity
You Ever Saw

Add l¢ to the price of any orticle—and get 2.
$500,000 worth of merchandise thrown into this sale.
For Example

- Yy Variable Capacitor-2
P4] sang .00042mf st’d su-
perhet RMA cut-plate
with 2” pulley MV.217.
Ship. wt. 1 1b.

$1.49—2 for $1.50
30 mfd, IS0v Electrolytic 45¢—2 for 46¢
8mfd, 150v Electrolytic 39¢—2 for 4°¢

Three Section 75ma 4hy 200 chms/sect. G.E. 2!/
x 32" = 234" H. 2 [bs. Ship. wt. 4 |bs. No. T83.

$1.99—2 for $2.00

WRITE FOR COMPLETE PENNY SALE LIST-
INGS. YOU'LL BE AMAZED AT THE BAR-
GAINS! Prices net fob our plant. Include
eriough for postage and insurance.

Universa , general corp.

363 Canal St., N. ¥. 13 {Dept. RE) WAlker 3.9642

RADIO-ELECTRONICS for



Amateur

.The author holds the 16-element array in his hands to show how aluminum cuts down weight.

Aluminum 144-me Beam

Is Light and Strong

By L. W. MAY, Jr., W5AJG

NE of the more popular anten-
nas now in vogue among the
144-mc v.h.f. gang is the so-

called standard 16-element ar-

ray. It consists of four pairs of stacked
collinear, in-phase, half-wave elements,
spaced one half-wave apart, backed up
with eight reflector elements spaced ap-
proximately a quarter-wave to the rear.
Transmission-gain claims for this ar-
ray vary somewhat, but tests conducted
with a fellow v.h.f. amateur W5ABN,
10 miles distant, indicate a decibel gain
of between 12 and 14. Converted to pow-
er figures, that would be approximately
15 to 25 times the power radiated by a
half-wave dipole mounted at the same

ke— r-0*

height above ground. This is very well
worth the effort. For example. one of
the popular SCR-522 transmitters pro-
ducing about 10 watts output could be
effectively transformed into a 250-watt-
output rig. Power gains of this order do
not come easily at these frequencies by
merely increasing power in the final am-
plifier.

At W5AJG we decided to construct
one of these beams. Since it was to go
atop a steel tower nearly 80 feet high.
rigid construetion’ was imperative and
lightning danger required a well
grounded system. Some trouble had been
experienced in past years with various
beams of wooden material (average life

1// RIGHT
&0 ||, ©"auwm TUBING  3'-7"

N

Iav- 42" 3-4-172" ,—a‘uoLEs S REQUIRED
I"PIPE P14 FOR EA

GUSSET PLATE,
SEE DETAL

1-172°ALUM TUBING TOP ViEW
X EXL/BALUM PLATE
v [
I"ALUM TUBING

E

FRONT VEW ‘
FRAMEWORK 1-/2°ALUM TUBING BOLT 142 T PATE
. 172" Dia 1° DIA TUBE PASSES
I THROUGH 172
Tuet
TUBING SUPPORT POLE 60" oLt
OR LONGEA AS REQUIRED CORNER DETAIL

Fig. 1—The supporting framework for the bearn. Note how support pole is clamped to frame.

MARCH, 1949

We've built a reputation among stu-
dents of radic and electronics as a
square shooter, Our boys advise the
students as to what is the best for them
ond no more. Students have been over-

sold on equipment by thoughtless
dealers. We want students to be our
friends all the time they are in closs
ond after they launch into the busi-
ness world. Are you on our mailing list?

Write Dept. E-3

ADSON

RADIO & ELECTRONICS (O.

221 Fulton Street  New York 7,N.Y.

y 7774

send today for this
hig book of values in

“\ TELEVISION
| RADIO, ELECTRONIC,
INDUSTRIAL, SOUND &
AMATEUR EQUIPMENT

NEWARK CATALOG

20,000 items including everything in STAND-
ARD BRAND equipment! 148 pages packed
with pictures, charts, and vital information?

KITS! SETS! PARTSI  ACCESSORIES|

No matter how tiny the part, how tremendous the
tem. .. it's listed in this mammoth catalog...
the one easy, satisfactory way to always get top-
performing, top-value equipment! The most com-
:Im essantial raference book for pros, hams,
obbylsts, novices, oldtimers. .. anyone, everyone
interested in TV, radio and sound equipment!

24-HR. MAIL SERVICE @ ONE YEAR TO PAY
3 GREAT STORES! Uptown of 118 Wost 45th Street

and Downtown at 212 Fulten Sireet in NEW YORK
323 West Modisen Street in the heart of CHICAGO

B YEWARK

B W a0 e TeLevicion

MAIL CONPON TODAY

— CEn mms CEE e i -

Newark Electric Co. |
242 W.55th St.,NYC

! pept. ¢ Pleass send FREE Newark Catalog to:

I NAME |
" ADDRESS 1
Lo — s |
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United Cuts Prices!!!

e BC-603 WESTERN ELECTRIC FM REGCEIVER—
Compiete with 10 tubes. speaker and 12 or 24 V.
dynametor. Varlable frequency range: 20 Me to 27.9
Me. Covers 10 meter band with minor sdjustments.
Good condition, (Specify 12 or 24 V.) Shipping
weight—40 Lbs. $11.95.

BC-604 WEBTERN ELECTRIC FM TRANSMIT.

TER—25 watts output. 100 wideband phase modu-

lated, Complete with tubes, meter and 12 or 24 V.

dynamotor. (Specify 12 or 24 V.) Gool operating

cond|tion. Shlgnlns welght—75 Lbs. $67.50.

CRYSTAL KIT FOR BC-604 WESTERN ELECTRIC

FM TRANSMITTER—B0 crystals in _metal cablnel.

Covers all frequencies from 20 Me. to 27.9 Me. in 100

Ke. steps. 8hipping welrht 7 Lbs, $12.50.

e 423 MODULATOR UNIT—A precision R.F. Osc..

tunable with a National velvel-vernler dial. between

185 and 205 Mec. Audlo Osc. Bemi-variable. with 2

stages audio Amp. 115 V. 60 Cyc. power supply.

All high quallty parts. Heavy duty construction.

Complete with 1-955, 2-6J7. 1-6F6 and 1-5W4 tubes

and dipole ant. A rea) Instrument value! Shipping

welght—45 Lbs, New. Onlx $12.75.

SWITCHBOARD BD-57A—Housed In OD wooden

cabinet 24° L.. 9%4* H.. 9" D. 3 rows of 20 jacks per

row are labeled. '‘Bupervisor Tone.” *‘Student Aux.

Tone” snd *'Student SWED Tone.” 28 cords and

plugs extend (rom compartment below Jack panel 19

black. 5 red and 1 white, Audio tone generator in-

cluded. Shipping  weight approximalely—42 Lbs.

{Ised, In @ood conditlon—$10.95,

e SCR.522 VHF TRANSMITTER AND RECEIVER—
The best sl around job for 100 Mc. to 160 Mec. work,
Used in cabs: by lams and speclal services. Shipping
welght approximately 60 Lbs. With all tubes. Each—

19.95.

e TG-10 PHOTO ELECTRIC KEYER—Used by Army
tor code Dractice. A high gein 25 watt heasy duty
amplifier with photo ceil inpul, May be converted
to PA or Phono smplifier. Uses 2-68]7, 2-68NT.
2-6L0, 1-5U4CG and 1-923 tubes. Less tubes. tapes
and reels. Shipping weight approximately 110 Lbs.
Good condition, Size: 217 x 157 x 12% Only—$17.50.

e RAOAR PULSE TRANSMITTER, ASB-5—3Ingie
phase 800 Cve. 115 V. power supply. 15 R_rectifier.
4-15E tubes In P,P. Par. Long line Osc. Housed In
attractive black wrinkie aluminum cabinet 18" x 10
8%, Tubes included. Shipping welght approximately

%-‘bl. Like new—$12.50.

e BC.454 AIRCRAFY RECEIVER—3 to 6 Mc. with
tubes, less dynamotor. Shipping welght—7 Lbs.

New—$5.25.

o BC-746 TUNING UNITS—The basic unit for a
low power crystal transmitter? With two crystals, two
coils and one funing condenser—150 Mmf, A.D.C.
Shipping weight—1 Lb. 79¢. With one 80 ineter
crystsl—95¢e. With two 80 meter crystais—: 1.29.

e BC-191 AND BC-375 TUNING UNITS—TU-26,
200-500 Ke.—$1.79; TU-10. 10 Me.—12.5 Me,—$1.98.

tShipping wels_ht—l‘l Lixs.) (Less cases)

e PUSH BUTTON TUNING ASSEMBLY FOR BC-

728—4 push buttons select preset frequencies from

9 to 8 Me., 12 colis permesbility tuned for R.F..

mixer and osc, Completely wired and sligned. Ship-

ping wel#m—-i Lbs. Brand new—S$1.85.

V.H.F. TRANSCEIVER ASSEMBLY—Has ceramic

Insulated 15 tuning condenser. 2—filament

chokes. 1—ncorn socket and fllament byPass con.

denser. Al mounted on J'olystyrene panel 1%* x 334"

x 14" ‘Mounts wpright with two 6-32 screws In

bottom. A ural’ for citizens band or _bigh fre-

ey
wency ham bands. Shipping weight—1 Lb, New. Only .

9¢, 3 for $2.00.
e PATCH CORDS—Red fabric covered cable contains
2 rubber covered tinsel conductors. Complete with

3 ¥1,-47 plufs on ends. 21" L. and 34" L. Shipping -

welrht——! Lbs. Either type. New. 3 for $1.00.

COILSE—Osc.—20-28 Me. for BC-603, New—3fc;

Crystal filter—455 Ke. (less crystal). New—58¢: 4.0

Mec. 1.F. ceramic form. Slug tuned. Shielded. 49c;

2] Me. 1.F.—slug tuned. shielded. 49¢: 12 Mec. LK.

—#292 for SCR-522: e: 915 Ke. LF.—for BC-348

(output)—49¢; 30 Me. LF.—Galvin T 104 Poly.

form. Alr tuned, 49¢: 485 Kc.—B.F.0. slug tuned.

Alr trimmer plteh control—58¢: 1415 Ke.—B.F.O.

Alr tuned 274 receiver serles—I89¢: 12 Me.—trans-

mIttng tank for BC-375. (National}—3le; 4 Me—

transmitting tank with coupling coll-—29e

e HEAVY CABLE 14 CONDUCTOR WEATHER
PROOF—14 conductors. rubber snd fabric covered,
£14 siranded and tinned. Encloscd in heavy outer
rubber jacket. 1leary brass 14 contact plufs on either

b e Is 17 O.D._ Shipping welght—110 Lbs.
New. 100 foot colls. $7.75.

e SCR-522 POWER PLUG AND CABLE—Housed in
aliminum Bx. 3%’ long 12 conductors. Shipping
weight 2 Lhs. New—$§1.00.

e METERS—0-50 Amps. D.C. 2" G.E, 50 Mv. move-

Amp. shunt). 5 Amps. ful) scate. Ship-

é 1 Lb. New—$2.39: 0-500 V.D.C, 1000
round hakelile case. (Snn Mfg. Co.) A

RBeauty!!!! Shipping weight—2 TLhs. New—$2.75;

0-10 sutput unlts. 2° hakellte case. Weston 2507 2.2
_Ma movement. In sturdy den case, 3%"
x 4%” x 414" A super value. Shipping welRhi—
3 Lha, New—$2 39,

o EXTENSION FOR HS8.30—CD-605. 6%"° long with
transformer and PL-55 plug. New—45¢.

o KITS—Ceramic s ted lar types.

New and usshle. Shipping weight—4 Lbs. 15 for 58¢:

Ralhtub condensers—muitlpte and ‘single units In

assolted voltakes and ctapacities. Shipping weight—

3 Lhs, 15 for 793 Carhion resistors—assorted slzes.

Al new. Mostly Insulated, 100 for $1.95: Mics ron+

densers—assorted capeelties and voltages in aliver

amt ruby mica, 100 for $2.95: Ceramicons—1.0 Mmf.
to 1000 Mmf. in assorted voltages. 100 for $2.95:

ping we
0.1V

[ er}e 'for free copy of UNITED SURPLUS new
catalog!

© Quantities are limited—order now! Prices sublect 1o
change withant notice, Minimum order—$2.00: 25%
deposit reanived, Balanee C.0.1y, All orders shipped
F.0.1. Chicaro, All foreign shipments, minimum
order—$50.00.

L] ‘e & & ®

e MOTOR SWITCH—3

Filter condensers—all new and usable. 10 for 95¢:
Hardware—standard nuts, bolts, washers, ete. 3 Lbs.
for $1.29; Tube sockets—all types and sizes. New.
20 for 85¢: Coll forms. Varlous types and slizes. 15

fur 45¢.
VARIABLE TUNING CONDENSERS—2 Gang. Cut
osc. section, 23 Mmf. minimum; 200 Mmf. maximum.
Antenns section: 45 Mmf. minimum: 450 Mmf. mraxi-
mum with trimmers. Shaft % plain or knurled %"
long. Counter-clockwise. Shipping weight—2 Ibs.
New. Either type—48e.
3 GANG—T.R.F. or Super. All sectlons: Minimum;
18 Mmf. Maximum: 450 Mm{, Clockwise, 3% to 1
vernler drive, 2% esble drum mounted op 3" hub.
Coramic insulated. Bize: 1%” x 1%" x 4%". Ship-
sir‘n‘u welght—3 Lbs. New—75¢.

ANG—T.R.F. or Super. All sections: Minimum:
16 Minf. Maximum: 370 Mmf. Counter-clockwisc. 3%
to 1 spring losded gear vernler drive. Direct and
vernler shafts, X" x %" long. Trimmers on 2 sec-
tions, Size: 1% x 24" x 4%”". Shipping welght—3

Lbs. New—75¢.
RECORDING WEADS—(Shure) Magnetic. 4 Obms
At 400 Cycle. With cord and st¥lus screw. Slightly
:(,!:;Il‘lcl;gﬂ. Good condition. Bhipping welght—2 Lba.
¥ 79¢.
TUBE SOCKET AND SHIELD ASSEMBLY—9 pln
TI{nl-;g:e. black Phenolic sockel. New. Each—25¢.
or .
4, 70 33 V. FILAMENT TRANSFORMER—
Slielded in heavy metal case. All terminals on but-
tom. Upright mounting. Drimary: 115 or 230 V.
Secondary: #1—4.5 V. Secondary: #2—8. 13. If.
95 and 33 volts all at 2 Amps. Size: 3° x 34" x 4.
Shlgpln welght—35 Lbs, New. $2.18.
MICROPHONE CAPSULES—W.E. type F-1. Used.
but_in_excellent conditlon. 75¢.
BATTERIES—BA-2 2214 V. Minlmax. Dated: 8;45.
211.:: Z;l:";’.% 1%, Pucked 6 to a carton. New.
] .

on v

VOLUME CONTROL ASSEMBLY—500.000 Ohms.
S.P.8.T. UL switeh. 114" Dia. Brass shaft 247 18,
slotted and knuried end. 2 lexds. one .1 ML, at 400 V,
and one .005 Mf. 400 V. coadensers are attached.
snl %Inﬁ_ welght—8 Oz. New—350e.
POTENTIOMETERS—5000 Ohm—1LR.C. type DI1-
114 Silent Spiral. In origlual eartons, with hardware
and universal shaft. Shipping weight—6 Oz. Only
45¢; 1 Megohm—Midget C.T.3. Short salotted shaft.
shiclded. Shipping weight—6 Oz. 25¢: 10,000 Ohm—
Midget C.T.8. 5/16" sbaft. Shiclded. Shipping
welght—8 0z. 25¢: Dusl Wirc-wound—10,000 Ohms
each section, Separate . screwdriver adjustments. 2
Watt. Shipping welght—g Oz. New. 65¢: Dl H.D.
Ohmite—1200 Ohms at .45 Amps. and 3 Ohms at
4.7 Amps. Baked enamel clemnents. Complete with
knob and panel plate. S8hipplng welght—2 1.hs. New.
85e; Single Wire-wound—100.000 or 70.000 Olms
o wWatt, Bakellte ecase, 1%” Dia, 7" deep. Long
shaft. SLipping welght—8 Oz, New—65e: 4 Gang
Wire-wound—(Clarostat) 1leasy duty hakelite con-
struction with metal supports. 6000, 2500, 30.000 and
30,000 Ohms. Size: 1%” x 2%" %" long shaft. 1n
original cartons. Shipping weight—1 Lb, 75¢
B MOTOR SWITCH—D.P.D.T. momentary.
Shipping_welght—8 Oz. New—30¢.
NEON BULBS—G.E. Type NE-48 % W.
bayonet hase. 10 for $1.75.

PL.68 PLUGS—3 contact microphone type. 10 for

95e.

PLAN-O-VERNIER DIAL—(Crowe). Instrrment
type, 4 Dia. 5 to 1 ratio. Calibration 0-200 In 380
dNegrees. Smooth planetary, Shipping weight—3 Lbs.

ew=—31.00_

CIRCUIT BREAKER—G.E. t¥pe AF-1 230 V.A.C.
35 Amps, Single circult. Overall size: 3° X 414" x 87,
Shipping weight—4% Lbs. New—$1.85; Square D
Type M. 120.240 V.A.C. 20 Amps. 2 poles. Overall
size: 2° x 3° x 4%". Bhipping weikht—2 Lbs. New—

.75,
;erOAT MIKES—T-30 (Shure) New in cartons—

e

FABRIC LOOM—Weather-proof. Ideal for sleeving
on T.V. aml FM antenna Jead-ins, thru skyiights
and arowsd comers. LD, 147 1", %". (Specify
"fe' 50 feat. any sive—$1.45.

FILTER STRIP AS8SEMBLY—Bukellte strip con-
talns 2—8 Mf. 450 V, P'RS. type condensers, 1—
6000 Ohm 20 \Watt resistor and a few ceramics, New

unmka for $1.00,
TORROIDAL POTENTIOMETERSDrecision unit
completely enclosed In heary aluminum carlng. 500
Ohme Wirrwound. W.E. or G.E. New—$L.19.
MICO-SWITCH—Normally closed. 10 Ampa. 125 V.
PIn_ operated. Nhipping welght—8 Oz, New. 43¢,
ITCH—3 P.D.T. 3 buttons laheled
“Aannal—Off—Automatic.” Locks in both operating
pogitions. Ideal for shop cquipment operation. Ship-
ping weirht 9 Oz New—38e.
ANTI-CAPACITY LEVER SWITCH—(Mossman)
Heavy duty contacts, Center position: 3 poles clogedts
1=t position: 4th polc closed (Momentary). 2nd_posl-
tlon: all poles open. Fhosphor hronze leaves. Spring
loaded lever. Papitive action. Size: 1%” x 1%” x 67
skipning welght—1 Lb, New—98¢.
TELEPHDNE JACK&—To fit PL-68 plug. DTanel
manntine tvpe. 10 for 98e.
ALUMINUM BX—Covered with fine woven aluminnm
. %" at 6¢ per ft.: %" at Be per .3 17 at 10¢
per 1t,: 114 at 12¢ per ft. (1D
WELKS ANTLERS" AS-2T/ARN-5 ANTENNA——
Now being used on commereinl aircraft. Carefully
packed. Shinping weight—10 Lhs, New—$2.75.
RHEOBTATS—Obmite haked enamel wirewoind.
Alr-cooled and shielded. Alrcraft type. 00 Ohms at
1.35 Amps. Shipping weight—2 Lba, New—55¢.

Auto

% BY POPULAR DEMAND!!

UNITED SURPLUS' Surprise

More than 10 Ibs. of assorted electronic units:

PACKAGE' c.iiecesseccronsasaarse $1.29

and parts.

UNITED SURPLUS MATERIALS

314 S. Halsted St.

Chicago 4, lIl.

Television is Booming—Cash in on it!

without warping about twe years), so
we thought that all-aluminum fabrica-
tion .would be a good idea. The alumi-
num antenna has worked out very well
and was not at all difficult to build.

Since vertical polarization seems to
be standard around our area, the beam
is vertical. It can be used for horizontal
polarization by simply bolting it to the
supporting pole the right way.

The completed beam, including the
10-foot supporting pole, weighs only 15
pounds. On the surplus market alumi-
num tubing sells for very little. Various
bolts and self tapping screws and a few
pipe clamps are the only other materials
needed.

Aluminum tubing of different diam-
eter than that used in the original could
be employed with a possible reduction
in total weight to somewhere around
ten pounds. Our list of materials in-
cluded the following hard-drawn alum-
inum tubing:

No. of 0.D. Length
pieces (inches)
2 1% 11 feet
1 1% 6to1l feet
2 1 4 feet
8 1 2114 inches
8 % 381 inches
8 L 41 inches
6 3% 401% inches
2 3% 22 inches

In addition, we used two pieces of hard-
drawn aluminum sheet, % inch thick
and 7 to 8 inches square. Eight 1-inch,
standard, galvanized pipe clamps and
an assortment of self-tapping and ma-
chine screws complete the list.

Construction

As Fig. 1 indicates, the two 11-foot
pieces of 13%-inch-diameter tubing,
along with the two l-inch-diameter, 4-
foot pieces, form a rectangular sup-
porting structure for the beam. This
drawing also shows how the supporting
pole, which is the 6-foot or longer piece
of 1%-inch material, is bolted on with
the aid of the 8-inch-square aluminum
gusset plates and the 1-inch galvanized
pipe clamps. One-inch holes should be
drilled in the two 11-foot pieces as
shown.

A drawing of the antenna and reflec-
tor elements mounted on their horizon-
tal 1-inch-diameter, 21%-inch-long sup-
porting tubes is given in Fig. 2. Here
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Fig. 2—Elements pass through holes in tube.
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it is necessary merely to drill out 15-
inch holes to accept the two elements.
After they are in place, small self-tap-
ping screws can be added to keep the
antenna and reflector elements from
slipping. No insulators whatever are
used in the antenna or reflector ele-
ments since they are mechanically sup-
ported in their respective centers, which
is, of course, a point of zero r.f, voltage.

When eight of the antenna and re-
flector assemblies are completed, one
end of each support is passed through
2 1-inch hole in the main 11-foot-long
framework and bolted by using long
brass machine screws through both
tubes. Incidentally, in cutting these 1-
inch holes in the 1%-inch material, use
a 1-inch hole-cutting saw and take your
time in lining up the holes.

The phasing lines are next on the
list (Fig. 3). These are the six pieces
of 3-inch-diameter tubing 403 inches
long. When these pieces are bolted to
the ends of the antenna elements the en-
tire structure will be quite rigid. At the
cross-overs, the 3-inch tubing is bent
slightly so as not to touch. A small cer-
amic insulator may be used here to keep
the tubing in place. We found some
small, square, post-type ceramic insul-
ators threaded for 8-32 machine screws,
They are about 1 inch long and came
from some surplus BC-375-E tuning
units. The ends of the antenna elements
and phasing lines may be mashed flat
and drilled. Small aluminum aircraft-
type clamps could also be employed.

The point of feed of the beam is the
exact center of the phasing section. The
two pieces of %-inch tubing 22 inches

P
ANT ELEMENT
/8 ALOMIUM
TUBING 3-4-L72°
18 PIECES ) LNG -
]
/
o1
BEND TUBNG
AVOD SHORTIG || POINT OF Fee
ANT ELEMENT

Fig. 3——Phasing lines fastensd to radiators.

long are fastened to the phasing lines
and brought straight back to the up-
right supporting pole. A piece of poly-
styrene % inch thick is secured to the
support pole with a 1-inch pipe clamp.
Two brass 8-32 machine screws and
nuts are used to clamp the ends of the
tubing to it. The antenna or matching
stub (if used) can be tied on at this ter-
mination and pulled straight down or
back at an angle, without being in the
field of the array. The photograph (Fig.
4) shows the feeder termination.

The bottom of the support pole may
be made to fit an existing rotator, or it
may be clamped to a wooden pole with
pipe clamps or by some other method.

Feeding the array

The exact impedance of the feed
point in this 16-element array is not
definitely known. As with transmission
gain, many different opinions exist. It
is undoubtedly best to employ some sort
of matching transformer or stub and

MARCH, 1949

Mode] 505 lllustroted
Contains separate oscillator
for FM clignment. The only
complete ‘Scope.

Model 1958

' for Tele';!' 'io_[I_H_j
_\\/Zﬁb
. T

Greater Sensitivity.,..
Higher Frequency...

For FM and Television.

Another popular Hickok model
—the most sensitive service
man’s 'Scope ovoiloble. An
ideol componion for the
Hickok Model 610 TV Gener-
otor ond the 288X FM-AM

The only COMPLETE Cathode Ray Oscil-
legragh. Built with the famous HICKOK
quality and accuracy, and providing the

following exclusive HICKOK features :

Wide band amplifiers—20 cycles to 1m.c.

Extremely sensitive: vertical amplifiers—

Generator, 105-125 VAC, ¥

Por over 35 years, .,
the finest in electrical ;
and electronic instruments Tha o

o

THE HICKOK ELECTRI

10531 DUPONT AVE,

Sinusoidal and linear sweep

regular 50

CAL

015 V. per inch

Demodulator

Phasing control

Built-in FM oscillator (505 only)

Return eliminators

c -'u'_':' ¥

INSTRUMENT €.

CLEVELAND &, OHIO

L __.-// '

LITZ WIRE,

Magnet Wire

* LARGE STOCK %
MAGNET WIRE, Incorporated

Retall Department
25 WEST BROADWAY
Worth 4-5447.8.9
Cable Address: "Magnetwire, New York"

J

NOTICE TO
TRUCK JOBBERS

Wo ean supply you with complete stocks of all
types of Natlonally Adsertised Brand 3,
individually boxed. st 10% to 20% below din-
tributor's cost.

Write—Wire—FPhone For Detaiis

REX PRODUCTS COMPANY, Dept. C-3
1313 W. Randoiph 8t.. Chieago 7, |)inois
Phane: SEeiey 3-5030

TELEVISION RECEIVER—$1.00

Complete instructions for bwllding your own telestsion
recelver. 16 pages—11"x17° of plctures, pictorist dis-
grams, clarified schematics. 17"x22° complete schematic
diagram & chassis layout. Also booklet of ailgnment
Instructions, volmfe & reslatance tables and trouble-
shooting hints.—All fer $1.00.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 5507-13th Ave., Brooklyn 19, N. Y.

Television is Booming—Cash in on i¢!



Amateun

134 l

RADIO
TROUBLESHOOTER'S]
HANDBOOK

Eliminates useless
testing on 4 jobs
out of 5

««.YOUR
COMPLETE
PRACTICAL RADIO
SERVICE LIBRARY

MODERN RADIO
SERVICING

A complete guide to trouble-
shooting. instruments, circuit
analysis, repair.

LEARN TO WORK BY MODERN,
PROFESSIONAL METHODS

Train for the big pay jobs!

Ghirardi's MODERN RADIO SERV.
ICING is a complete, 1 vol. course in all phases
of professional radic-electronic repair. Tells how
to make preliminary trouble checks on difficult
jobs; how to analyze any circuit and its com-
ponents; how, when and where to us¢ all types
of ‘test instruments and interpret their readings
to track down the trouble—even how to start a
service business of your own. Everything is ex-
plained simply and thoroughly. 706 clear illustra-
tions and 723 self-test review questions make
study easy. Complete 1300-page book only $5—
or sce special combination price offer below.

CUT TIME IN HALF ON
COMMON SERVICE JOBS

Work faster—make more money

Almost 4 out of 5 radio repair jobs
can be handled as easily as falling off a log!
Just look up the model of the set to be fixed.
Chances are OGhirardi's RADIO TROUBLE-
SHOOTER'S HANDBOOK tells exactly what
the trouble is, exactly how to fix it. Gives com-
mon troubles, their symptoms and remedies for
over 4800 radios by 202 manufacturers. Hun-
dreds of additional pages contain tube data:
transformer trouble listings. alignment charts
and dozens of diagrams, etc. for faster, better
service on any radio ever made. Only $5—or see
special combination offer.

MONEY SAVING OFFER!

Let Ghirardi’s RADIO
TROUBLESKOOTER'S HAND- ~~———]
00K save time, hels you make
oy o e wnis | Read these
Jobs. Let D
SERVICING train yeu In truly GlANT
stiontifie un:'eingl that can ’pa‘? books for
your way the big monty jabs.
Got BOTH big books 3t the spe- 10 DAYS
eial price of oniy $9.50 for the
two ($10.50 foreign). Use couben .0 at our
today—at our riskl l‘iSk!
.------------------

Dept. RE.39. Murra;
232 Madison Ave..

O Encloned find $.......0000 for ks Checked: 01
) send C.0.D, (no C.0.D.'s ouiside U.S.A.) ana I will §
nny postman this amount plus a féw cents postage, In §
either event, 1 may return books within 10 days for g
complete refund of mv remiitance.
) MAQDERN RADID SERVICING
B B Ro1e TROUBLESHOGTER'S HANDBOO
R AN K
8 (!g.so DII'I‘G‘. V.S.A,
D SPECIAL MONEY-SAVING OFFER
Soth of ahove big books only $9.50
($10.50 outside U.S.A.)

Hiil Books. Ine..
ew York 16, N. Y.

AQATESS | . cocssboa-sssssisssonesscsscsncncase

City & ZON€. coeseossassoriavssnare Stat®. ... 000
T AT ETRENN N TG EEEE® S S oo sl

adjust for minimum standing-wave ra-
tio. However, dispensing with the
matching arrangement will probably
still be quite satisfactory. In that case,
a standard 300-ohm ribbon line might
be used, or even a two-wire open line,
spaced about two inches. At W6AJG we
tried the two types, a 460-0hm, two-wire,
open line and 300-ohm twin-lead. Both
types were entirely satisfactory. From
rough measurements, however, it seems
that the impedance of the array is low-
er than the 300-ohm value, probably
around 150 to 200 ohms. 160-ohm twin-
lead was not available during the tests
but no doubt it would be as good as or
better than the 300-chm line as far as
matching goes. It must be borne in
mind that at 2 meters losses in the
transmission line can be appreciable,
especially if the run is long.

P

Fig. 4—Foeders connect fo the phasing lines.

One last point in connection with this
beam. The voltage and current distri-
bution is such that very little “fire” is
noticed when a pencil or neon bulb is
touched to the elements.

A few amateurs using the 16-element
array report cbtaining even better re-
sults by phasing out the reflector ele-
ments, that is, using the phasing and
cross-over tubing on the reflector ele-
ments just as with the driven elements.

The dimensions shown in the draw-
ings are designed to favor the lower
one megacycle of the 144-148-mc¢ ama-
teur assignment. Should operation be
desired higher up in the band, the an-
tenna elements should be shortened by
about ¥i-inch for each megacycle range.
The reflectors may be shortened like-
wise, but it is not necessary.

U. S. HAMS NUMBER 77,000

The number of amateur radio oper-
ators in the United States appears to be
decreasing, according to a report re-
leased by the Federal Communications
Commission on January 28th. There
were an estimated 81,000 operators on
December 31, 1947; the roster as of the
end of 1948 carried only 76,666 names.
Though the difference between the two
figures is something over 4,000, the 1947
figure was estimated, not exact, and
may have been a slight over-estimate.
Station licenses in the hands of ama-
teurs at the end of 1948 numbered
77,338; radio clubs, schools, and similar
organizations (notably the UN) are
often issued station licenses only.

The total number of radio authoriza-
tions held in this country was 677,060
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Dr. Cledo Brunetti, former chief of the
engineering electronics section of the
Bureau of Standards, joined the staff of
Stanford Research Institute Janhary 1,
as associate director,

During World War II Dr. Brunetti
had a leading part in the development
of the radar-guided bomb and of the
radio proximity fuze, both major secret
weapons of the war. The proximity
fuze, which explodes anti-aircraft shells
when they are close to the target,
downed thousands of enemy planes.

The inventor also
had a major part
in the development
of the two-way
wrist radio and a
radio transmitter
so small it can be
slipped into a lip-
stick ecylinder.
President Truman
has one of Dr. Bru-
netti’s tiny radio
sending stations in
his office. It is no larger than a flat
cigarette case and broadcasts perfectly
within a range of 200 feet. (See de-
scription on page 122.)

As a result of these developments in
miniaturization, it is now possible to
eliminate the wire which dangles from
the earpiece of hearing aids. Although
not yet in production, tiny broadcasting
units have been invented which can be
worn in a vest pocket to pick up sound
and broadcast it to a receiver hidden in
the ear.

Dr. Brunetti’s contributions toward
the development of printed electronic
circuits, which use lines of silver ink
instead of wires, have opened new fields
for the production of miniature elec-
tronic equipment.

Dr. Brunetti is the author of more
than 30 technical publications as well
as many textbooks, nontechnical publi-
cations, and classified reports. He is a
member of the Institute of Radio Engi-
neers and the honorary technical socie-

ties, Sigma Xi, Tau Beta Pi, Eta Kappa °

Nu, and Pi Tau Pi Sigma.

George F. Maedel has been elected vice-
president and general superintendent of
RCA Institutes, Ine., New York, it was
announced by George L. Van Deusen,
president.

Mr. Maedel joined RCA Insatutes
in 1933 as the first instructor in the
mathematics department. He was trans-
ferred to the radio-
frequency depart-
ment in 1936, and
four years later
was appointed chief
instructor. In No-
vember, 1944, he
became assistant
superintendent. He
has been superin-
tendent of RCA In-
stitutes since 1947.

Joseph L. Egan, president of the West-
ern Union Telegraph Company, died at
the age of 62 at Monte Carlo of a heart
attack.
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coness Hospital in tured in diagrams or pllotosl’lph'l. The VIDEO HAFD-

tions for all TV channels
and the entire FM band.
Yernier control at the
top of the cabinet for
peak gain. When the
Booster is "OFF"”, the an-
tennais switched through
to the receiver.

You can use Jerrold A : BOOK is divided imto 14" i—each a complete,
Model TV-FM Booster ' Chicago. tacicals ousy-toTelow handbeck oF solutions to_evicy
Wi“ eombincﬁon TV-FM Palmer M. Cr.i‘ has been app‘)inbed ::ﬂe‘;:oll‘—’;:r::l:m—Fm Present and Future. :o‘r;t‘l):
receivers or separate TV director of engineering of the electron- | 2—Fundamentals of Electreale Tolevighen. Section 3—The

- . ' e s . . . Television Statisn. Soetion 4=-The Television Recsiver.

and FM sets. Stop in at jcs division of Philco Corporation, Phil- | Setion 5—The Television Antonna Systemi. Seetien 6—
d. || | | 5 adelphia t:;::tlnl 1'.71'.'""&" slhw. Soet=u| Z:'Dc:rlimus of

y°lll‘ ra l? wholesaler's W-th I’)h-l £ 15 ears, he serv: d a. Illll‘nr-ﬂu:l;:r;..gﬂ".::ﬂ-—ﬁ!ﬂm al‘::ll‘l"l"lﬂl‘:‘.l“ﬂ:‘“l::‘f::
er. parts, fobuer f Sue R ot i chavge of radar and | S by 0 Seie. | 1-buiiny 3 Taiion Repiie
the new Jerrold TV-FM chief engineer in charge of radar and | 3000 M, Lo oo~ getion. 13— Television Terme.

military radio development during the | Seetion i¢&—Bibllopraphy.

s 3 8 in your coupon today—mak
war. He was named chief engineer of S o e Do S0
the company’s radio division in 1943. i you haven't & copy of the famous RADIO DATA BOOK

order one at the same time!
J. F. Walsh has been named sales man-
ager of Westinghouse Home Radio Divi-
sion, Sunbury, Pa.

Booster—or write fo us
for information.

| bkl ab ket etttk

Boland & Boyce Inc., RC-39
Montclair, N. J,

[J Piease send me the YIDEO HANDBOOK. En-
is $5.00

] i
: '
' :

1
He will be in charge of all sales ac- |+ . Sl :
¥ tivities of the division, handling West- | § 0 Miiuterma®, oy MDIC DATA BOOK |
VERR ELECTRONICS CORP inghouse radio and television receivers. | § . d
| [}
oLl ; Edward L. Taylor has been appointed | ! Addren !
CITY CENTRE BUILDING general sales manager of Stewart- |1 o, rone '
121 M. BROAD ST. PHILA. 7, PA, Warner Corporation radio and televi- | | .
sion division of Chicago. § Stata 1

- - - - - . D s O1 ON W S =0 & u e a]
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| The famous ACA-100 Amplrﬁtl — & self-balancing,

uhs‘iyln?' mutical amplifier ever designed. Based on
in-White circuits, perfected by A, C, Shaney
i in 936, and now brought to & shndnrd of quality far
| above that of any corresponding amplifier. Exclusive

I nrly L

i footures include:
-] [ ] Pnl Puil Trh‘o Expn‘or.
-] ™ yedisor T neise supp

E
.E drifi-cotrecting, direct-coupled amplifier — the most
e
"
|-
#

il Pus

¥ you ore sofisfied with nothing less thon the bast,
write todoy for free technicol fiterciure.

Special models for oll mognetic cortridges.

398-10 Broadway

ult M and W0 freq. nrhlh oquaiizers,

New York 13, N. Y.

OUTSTANDING VALUES
3 TUBE PHONO
AMPLIFIER

*1.95

COMPLETELY WIRED,

VOLUME and TONE CONTROLS

Set of 3 tubes; with above amplifier only 31.25
Oulpnt trans. 50L6 35
imez vol. control .15 ea.. per iz,

.

Meg, vol. control with sw, .35 ea., per i 3.58
dual unlrol 2M0M ohm. .69 ea., per 12,, 6.9¢

4° pm speaker, A5
3" pm speaker

AUTO—SPEAKERS HAGNAVOX

€" 6 ohm field | same as used .. __....... 239
9= 6 ohm fleid in original o]
l' € ohm feld eqnlr ent o b

Dynamic 430 ohm w th 50L6 output
l' Dynami¢ 1000 ohm feld .. ._. S
12* Dynamic 2508 ohm feld .
Nationally adv. Pickup & Hardware
Crystal Cartridges L-10A, N7
Alliance molor & Turntiable
Ballentine DeLuxe Motor & T.T,
Slow speed molor & TT T
Slw speed pickup with 0'1‘ cartridge

Dual 8 motor & TT
G.E. Beluctance Cartridze
Phono Pre-Amplifier compiete with tubes.
Phono Oscillator complete with tubes.
Oscillater Coil, 188A7, .15 ea., per 12.

VM 400 INTERMIX CHANGER
Aulomatic Stop—S8pecial P $19.95
SEABURG 3 POST INTEIMIX CHANGER
Automatio Stop with Q.T. Cartridge
Broadcast wave trap, .39 ea., per 12

IF trans. 456 KC, .39 ea., per pair 1]
AC Ilne cord, npproved rubber plut. .15 ﬂ».

per 12 sriay 10
Variable superhet cond., .49 ea., per 8. e l.:ﬂ
Ward Leonard 160 ohm 5 watt res. ..... i

All prices I‘OI N.Y.C.—on €0, .as% Inp-lit.

rite for (atest circuler

THE ROSE COMPANY
98 Park Place, Dept. G, New York T, N. Y.

OLD RADIOS SUPERIOR

Dear Editor:

I have had the opportunity to com-
pare present-day radios with pioneer
sets of 20 years back. And the com-
parison certainly does not come out in
favor of the new radios! I have at home
a Freshman Equaphase (vintage 1927)
which is the equal of the present sets
in performance, and decidedly superior
to them in construction.

In the new sets, especially the cheaper
ones, we find a trend toward compact-
ness, even at the sacrifice of perform-
ance. The tubes are so crowded together
that the heat they generate is harmful
to other components. The speakers are
reduced in size until the fidelity suffers.

Even the conscle models, where com-
pactness is not a factor, show much
corner-cuttmg in construction. Empty
space in the cabinet goes wasted, while
the chassis is severely reduced in size.
The desirability of short leads does not
excuse some of the crowding found.
Certamly short leads are not necessary
in power supplies and high-level audio
stages! Separation of these latter on
another chassis would reduce hum con-
siderably.

However, since the manufacturers
merely make what will sell, it is ob-
vious that the buyer is to blame. People
want compactness, even at the sacrifice
of fidelity and reliability. They want a
streamlined plastic cabinet, even though
it may hide slipshod workmanship. They
want a superhet, because the name
sounds good, even at a loss of fidelity
and greater complication for the same
results. They want beautiful console
cabinets, without realizing that what
goes into the cabinet is taken away
from the receiver proper. And above
all, they want low pnces, notwithstand-
ing the rule that in any competitive
field “you get what you pay for.” They
have no concept of long-range main-
tenance, but merely demand that the
radio operate in the store, even though
it may go completely dead as soon as
they get it home.

The answer to all this seems to be
the education of the pnblic in the ele-
mentary principles of receiver construc-
tlon, in which task the manufacturer,
serviceman, and amateur can profitably
participate.

CHARLES ERWIN COHN,
Chicago, Ill.

'RADIO TUBES

TELEVISION MANUFACTURERS

We have Quality

Prices.

LE-HI ELECTRICAL CO.

\ 880 BROADWAY oErT. B

Tubes at prlcn hard-to-
beat. Send for Manufacturers' Confidential

NEWARK 4, N. J.

—PRACTICAL—-

Disc Recording
Answers your questions

For the Beginner and Drofes-
sional 14 Chapters from Record
making to Building Yout own
equipment & repaliring.

96 pages, 82 Illustrations in-
cluding Schematics, Pictorials,
grabhs. Printed on semi-gloss
paper easy to read.

Tse

POSTPAID

RECORDISC RECORDING BLANKS—
DOUBLE-FACED
BASE [ [ 4 10" Si’nhir‘ styll $3.99,
A LR R
Weavy Alum. 1%c 23e¢ 35c  Play neesdie §1.

RADIO-MAIL-ORDERS
75 Barclay St.,, Dept RE — N. Y. 7, N. V.
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} PE-55 =-Dynamotor unit: 12v_In, 16 amp

b DM-53 -—Dynamotor used with t

4 crystal controiled, 10° watts. The receiver section has

) BC-454—RCVR. NEW . 0on
? RC-456—MOD. NEW .. o

BC-458—XMTR. EXC,

FM tranamitter-receirver, crystal controlled, two clun-

LARGEST

SURPLUS STOCK |
in the COUNTRY b
at the LOWEST PRICES!

DYNAMOTORS & INVERTERS

BD-77 —Dynamotor Unit 14v in. 100v. 350
ma out whh relsy fuse box and fil-
ters. FOB Chicsgo oniy............ $5.75
D3{-21 . —Dynamotor: Pari of B(-312 and BC-
314. l4v in. 235v, 100 ms out...... 247
PE 101-C—Dynamotor unit: 12 or 24v in, out-
puts 800v, 20ms. 400v. 135ms. 9v. 275
29V 5000000 0000060880088 00 00a0as .

500v out. 200 ma. FOB Chicago oniy 3.75 <

PE-208 —Inverter unit, rotary eonvened. 287
in, 80v st 500VA, 800 cy. FOB
Chicsgo oniy . ... .,..

DM-32A —Each 95¢. Three for ...

33,
24v in, 240v, 60ma out. New. ...... 2.85

SURPRISE PACKAGE

20 pounds assorted radio Darts. A
$25.00 value for only.................. sl'ss

OUTPUT TRANSFORMER

Hi-Fi. Used in Bcott-made Navy receiver. Fully
potted. Pri. 5000 ohms, output secondary 800 ohms
CT, g?vcrle feedback sec. 60 obms CT.

NLY e ieiiiee. I P

PE-117 UNIVERSAL POWER SUPPLY

8 or 12v input; out, 145v and 90v, less vibraior.
voltage regulator snd rectifier tube; idesl mobile
power Supply unit; excellent condition. FOB Chicago
only. Esch ....oo.ooiiiiiiiii i ainn $2.95

BC-709 INTERPHONE AMPLIFIER

Ideal for alrcraft, booster for telephones,
ete. FOB Chicago only ................. 33'49

VHF TRANSCEIVER .
1desal substitute for SCR-522, freq. range 140-144 mc, 4

PSR

two individual IF sections, feeding & common 3 stage
10me I ampiifier. Both KF sections may be operated
simultaneously, or either one individually. The receiver
unit has 13 tubes. The trsnsmitter is of straizht
forward design. Transmitter unit has 7 tubes, one
#3832 as final modulated by a pair of 8L§ and push-
pull. Complete univ in case with tubes, crysials and
diagram less dynamotgr,

EXCELLENT LO!\D!‘I‘ION ............. O

SMASH VALUES IN RADIO RECEIVERS1

BC-457—XMTR. NEW .
BC-458—XMTR. NEW .

BC-696—XMTR. EXC.

CONDENSER
2 MFD, 4000 Pmml ................... $2.95 es.

GEARED TUNING DIAL

5 Dhand, vernler BRAND NEW. Frequency Range:—
3.2-4; 8.4-9; 12.8-16: 19.2-24; 25.6-32. ldelln 39
for many spplications. An exceptional buy

APS-13 UHF ANTENNA

Suitable for 400 mc citizen band, jdesl for UHF
experimenters. With director and reﬂeclor
elements mounted. BRAND NEW. 2 for o

% RPM HI-TORQUE ELECTRIC MOTOR

For rotating bam, FM, television sntennas and many
other uses. Operaies on 110 VAC 60 cycles. Requires §
only 12 MFD condenser. Reversible, quiet. no free
:Qvlnz. Government cost $40.00.

BC-620 TRANSMITTER-RECEIVER UNIT § 4

nels. freq. range 20-27.3 mec. 13 tubes. bullt-in
speaker, dual mtl.er lor lemnz l’lhmenl s
and plate circuits. D :

Our new 8 page catalogue lulurlru many exeel-
lent surPius values. Write for your cepy ftoday!
it's FREE!

AII -h' mnnh FOB chicaga or Las Angeles unisss
4 oo 3 i Srdars. WMinl:

0% Daposit r'quiru on &l
m m C ACCHD 3,00, lifornie and iNinois
"r:lld.ntl, please ndd regular sales tax to your remit.

ARROW SALES, INC., Dept. R

MAIN OFFICE:
1712-14 5. Michigan Ave., Chicage §, lllinols
NORTH SIDE BRANCH:
1802 N. Humboldt Blvd., Chicage.
WEST COAST BRANCH:
1260 S. Alverado, Los Angeles, Calif.
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EVERY SERVICEMAN
CAN

TEST EQUIPMENT

THE NEwW MODEL 770—
An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(SENSITIVITY: 1000 OMms PER VALT)

Features:

Compact-mcasures 3%" X %" % A", )

: Tses lutesy design 2% accurate 1 MIL D’ Arsonval Lype
meter.

@ Same zero adjustment holds for both resistance ranges
1t is not necessafy to Teadjust when switehing from one
resistance range to another. This is an important time
saving feuture never before included in a Vv.0.M. in this
price range

@ Housed In round cornered, molded ease

@ Beuutifui black etened panel Depressed letters filled
with permanent white, Insures long-life even with con

R A.C. VOLTAGE RANGES: 0-15/30/150

Spec |’!i:at1on;‘:’ng it
200 1‘500\‘3 ~vaolts. 0-734/1S,75/150/750/1500

LTYAGE RANGES:

1°0t. CURRENT RANGES: 0-11/3/18/150/Ma. O-1l;3 Amp:
2 RESISTANCE RANGES: 0.500 chms. 0-1 Megohm.

The Model 770 comes complete with $13.|~32'

seif-contained batteries, test leads and
We manufacture a complete line of radic test equipment.

wolts

all operating lInstructions

MFD. BY

Wwrite Dept. RC-3 for FREE catalog todayl ‘
5. ISUPERIOR INSTRUMENTS CO.
) 227 Fulton St. New York 7, N. Y.
=0k

at your regular jobber

= ula

REAT VALUES FROM MORT'S RADIO SHACK|
NEW HF 10 TRUSOUND AMPLIFIER

The I:gllgﬂrmgggg NOTE THESE TERRIFIC FEATURES
Sle L 10 watts undistorted power output 18 watts Peak.

unit of small size

(6"x9"x7") designed Inputs: High Gain for variable reluctance DicKuDs:
for high quality re- for high !mpedance mikes. Low Gain for FM-AM
tuners and high outbut Dickups.

production of sound.
Belector switch for rapid changeover.

musie  and speech
from records, radio
and microphone. It 1um level 70 db below 12 walts.

is engineered and Tone compensation. Separate continuously variable
:’;“k q‘“ "fl';_tﬂl "“’e_ bass and treble controls.

B e 'ofan  ® Treble—from plus 10 db to minus 15 db at 10,000
amplifier when used cps.

1;1 cmguﬁy‘cl:‘ogd“ill(lh Bass—from plus 10 db to minus 15 db at 50 ¢ps.
the new hig! elity <

Diekups, FA - A M ?t[l)lllet_f:?]‘l characteristies obtained with controls

Compares equally with Amplifiers ‘.';,'::;:‘:dw:}?:l::‘; Qutput impedance 2, 4. 8, 16 and 500 ohms.
selling for as much Hundreds of satisfled Straight AC for 110-1207 50-60 c¥cles fused.

as $78.00. Each. . 3 nusers recommend this
fine New Trusound

Amplifier.

Tubes—68LT, 6SC7, 2—6V6, 5Y3.
Chassls and shield silver gray hammerloid finish.

Complete with Tubes and Cover

STANDARD BRAND
RECORD CHANGERS

Never before have these popular
record changers been offered ot such
terrifically low prices. 107 or 127
records are changed outomatically.
Because of the fow price we are
unaoble to name this well known
brand. An unusual valve at

S'I 3.95 ea.

OUTPUT
TRANSFORMER KITS

10 of the most popular and desired
output tronsformers make up this
useful kit, Offered ot the unheard of
low price of

sz_so per kit of 10 transformers.

ROTARY WAFER SWITCHES

Single Pole, Double Throw switches.
Suvitable for Phono-Radio Change-

over, 0 for s-l .69

SPECIAL ASSORTMENT —
BAND SWITCH KIT
Consists of 10 of the most populor
and often used band switches, SAVE
by buying this much needed kit.
Kit of 10 Band Switches.....§

POWER
TRANSFORMER

600V C.T. at 7 milla.

6.3V, 2% Amp.:5Y.3

Amp. Fully shielded.

$Save even more by

buying In lots of 10.
$1.65 each

(in lots of 10}
$1.95 eath

(less than 10)

NEW LOW PRICE ON
SPEAKERS
5" PM Heavy Slug Speakers
$1.19. 10 far $9.80
3" Speaker with Output Transformer

S‘l .35 each

WRITE FOR QUR
FREE 1949 CATALOG
TERMS: 25% Deposit

with order.
Balance C.0.D.
F.0.B. Chicago.

MORT'S RADIO SA:CK, INC. OF CHICAGO

Dept. RC-3, 630 W. Rando St., Chicoge 6, lllincis

Television is Booming—Cash in on ft!

LIKED "SCREWDRIVER" STORY

Dear Editor:

I have been a reader of your maga-
zine for a long time. The article by
Nickerson in December was interesting
food for thought. The Technotes, Ques-
tion Box, and editorjals are favorites.
Your foreign comments are of little
value to us out here.

My pet peeves are repairmen who
take advantage of customers and serv-
icemen who bend variable capacitors
instead of tuning the i.f.’s.

W. P. WAGGONER,
Hennessey, Okla.

SURPLUS DATA INCOMPLETE
Dear Editor:

Let me congratulate you on the Janu-
ary issue, the best you have ever put
out.

I have noticed that very few radic
publications have good, clear articles
on converting surplus gear for commer-
cial and amateur work. The principal
complaint is that none of them give the
original diagrams of the equipment be-
fore conversion. This would seem essen-
tial te an understanding of the convert-
ing process. A series of surplus conver-
sion articles with this in mind would be
welcome.

OLIVER PARSONS,

Jefferson City, Mo.
(In many cases the original circuits
may be obtained from various sources.
The Government Printing Office, for ex-
ample, supplies on request a list of man-
uals on much declassified surplus equip-
ment. A number of books of conversion
diagrams are also published.—Editor)

SCANS TELEVISION'S FUTURE
Dear Editor:

Your recent editorial (December is-
sue) on the topic of “Multiperception”
caught my intense interest. I think most
of us have become so bewildered by the
mechanics and economies of television
that we fail sometimes to think of the
ultimate functions of this promising
new communications system. For this
reason, I thought your editorial brought
out an important point, especially as
television may relate to printed media.

It seems natural for me to think in
terms of:

.. .business, commercial and educational
TV systems
...reduction in TV home chassis
through printed circuits and sub-
miniature tubes and components
...projection advantages in eventual
home receivers
..rural television systems through
signal heterodyning on alternate
frequencies via optical paths from
mountain top to mountain top
..chromatic television schedules and
uses in theatre systems, initially on
exclusive channels
...Phonevision’s application to theatre
use
..electronic television recording, by-
passing optical conversion between
camera and screen
.. Stratovision for networking, instead

RADIO-ELECTRONICS for
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of home service, modification of orig-
inal plans
...why the video portion will be fre-
quency-modulated into the home
eventually (England’s experiments)
...original advertising applications of
video.
WILLIAM P. PENCE,
Johngon City, Tenn.

FOR SAFER TV SETS
Dear Editor:

I would like to call to the attention
of TV receiver manufacturers the in-
creased safety provided the serviceman
by a metal shield placed around the
cathode-ray tube. This has been done
by some makers. A plastic, transparent
front to go with the shield would be
still better.

It won’t be long until TV sets will
have been serviced quite a few times;
major repairs will be required and the
repairman will have to push the chassis
around on the bench a good deal. This
might make the tube break, with con-
sequent danger of serious injury to the
serviceman.

PETE J. FORADAS,
Canton, Ohio

(The days of “pushing a chassis
around’”’ on the service bench went out
forever with the coming of television!
The alert repairman will quickly adapt
his techniques to handle safely and
carefully the more than a million tele-
visers now in the public’s hands, even
though metal shields and metal tubes
may make future tubes safer. The man-
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MASTER OSCILLATOR INVERTERS
UNITS NBFM-465 KC DISCRIM XFMRS. PE 218: Input: 25.28 VDC
FOSTER-SEELEY WITH CIRCUIT 8 ;Zolglu l?utnut lggovg‘ljla
M.0. units desikned for operation H . voit-amps, -
with TBK-19 transmitters. KFlex- DIAGRAM. $2.50 EA cycles, New. Herm Sealed (as
1b1;ep1u: lgounll.s using Tynenggg sed. Ex Cond """" ;;5 0:
Tube in E circult, Tunes 2 S || 090909 GREAT TUBE VALUES | " | 24, ot Lond. ... .
to 4565 ke in 6 bands, Freq. De- GREAT TUBE VALUES ;sE .23,6 AOI?D“: ss VII):‘ 8
termining elements are enciosed 01-A $0.45 10V .60 837 1.95 p“ "D":, 880'0 '|
in shock mounted oven assembly. 1824 4.85 12A6 35 843 .59 Lel nfi‘.) \,""U ]uﬂn ft'h
and has freq. monitor PU link 2021 69 12K8Y 65 860 1500 fancioged relay_flter. instruction book . oo $12.90
coupled to output. Net Wt.: 138 || 2022 .69 128F7 49 881 4000 [GE #5021NI3; Input: 27 vde. 35 am e
1bg, Dim.: 21 in. d x 14% In. W 21214 2500 128R7 J2 81 195 355 $20 200 o3, I0E. New
1 35% 1n. B New (with tube) 2122 2500 158 140 876 495 P NS — o
’ $150.00 g;g 2g~38 33"&’”) ;3 .gg?g g? CONVYERSION COILS FOR ARC-5
131 gglgg gg/(&m'.) m len 83 TRANSMITTERS
. . ] . 0. LA, Coi o
DYNAMOTORS 15 Boo 3 72 1361 sgg| MO-Colt PA-Colls o ANnIal e
139 3500 227A 3.85 9002 .65 $1,00 ea. $1 00 es. $ .85 ea.
Input Output Radio 140 60.00 225 8.60 9004 A7 8029 7247 8033 34 Me
Type Voits AmpsVoits Amps Price® 149 85.00 268. 20,00 CEQ72 1.95 6030 9293 6034 4-5.3 Ml'
BD 77KM 14 40 1000 .350 BC 191 S%gggfx igs 3§gg SS?A gﬁ EFI '528 ;g CONVERSION KIT. consisting of 1-M 0 coll. DA coll.
PETIGM 2 a3, 100 a0 Bews 20N [hame g9 o0 #8000 Folay o) [REREBIE, Callo T A0 TR Ty )
2a 0506 1234 Bi4 1903753/ 300 550N |Jeg4 H 8 388 FET . G000 | AN o, 4090, varlable kit capacitor. 2i-4—145 mmt
ov-z/Ann 2 2s 1.1 250  .080 ARC-5 3630 70 559 H &L 562 75°00 | ARC 5632 Var iz, capaciior. 587
DM 21 3.3 235 090 HBC32 345N |3pg 79 562 90.00 GL 623  75.00 | spacing. 18 rotors, worm drive: 011 . -$1.00
DM 21CX i I BC 312 345N |3cpy 350 615 B9 GLE37  75.00 |80 METER VFO KIT. it conslsts of the Tollowing
DM 25 12 23 230 .050 BC367 2.49 LN|3p2i.A 1.50  703-A 7.00 ML 100 50.00 ' 1-6020 M.0, coll: 1- 5632 tunin mcnndenser‘l 4990 nddln
E MR L MBS MLl o En Y SR chete TSl
oM 42 14 46 515 110 SCR506 6.50 LN|3Fpy 385 707.B 12000 OKs 6500 [ 1 310, Bea ,j"“"““‘“" WANUALS 2
1050 oid e ok 200 oxe 65,00 | BE 31z BC 342 i A e 8125
PE 86 28 125 250 08B0 RC36  3.93 BPI .95  715- 12.00 RGA 932* .65 [ FERE8l e ! \hrk H e
PE 10i1C 13726 12.8/ 400 135 SCR 515 525 N BP4 98§  720BY 0.00 VR 91 1.00 Eapt. ...l 1.00 SOK
6.3 800 .020 CPI 375 720, .80 VR 130 1.25 VIBRATORS
BD AR 83 28 3.25 315 .150 N 4.9 FP7 350 723.A/B 1250 VR 135 1.25 | TR 1210. 12 vde. 5 pin
23350 21 175 285 1075 APN-1 3.5 3ip2 200 7208 29 YR 137 1:35 | OAK V-6675, 24-32 vde. 7 pin
35X0458 28 1.2 250 060 3 230 3080 73aCA 2500 VU 120 100 | Mal. Thve GIC, 12 yae, 3
ZA 0515 12/24 4/2 500  .050 39 6 200 798.A 1500 VU 134 100 | Mal. Type G629-C, 12 vde. 4 pin .
B-19 pack 12 a4 275,110 MarkII 9.95 SLEGA 1.00 800 2,25 WL532 4.7% | Radlart VR2, év, DC. 6-pin special
500 050 6SC7 70 801-A 1.10 WN 150 3.00 Mtrs. mnnlltlel avallable.
D-104 12 3}3 '%3?, TCS  14.03N l7¢q 1,00 804 995 WT 260 Cavi 5.00 MICROPHONE ELEMENTS
DA3A* 28 10 S0 %60 SCR52 895 | jes " b T8 ¥ Photecoih, 7 [ah tranamiter element for TB1-J, TSIT-L. T8I3-E.
l?l‘) .glﬂ Element for mlcmphone T-24. 30 ohm resistance.. -95 ea.
DAIA 25 1%’8' o0 25 AN CROSS POINTER INDICATOR pzaime | T-17 elements ... 00 85
. s d - .00 24-ARN-8
CW 20AAX 13 126 400 135 750N |10 2ARNS Dual 0-3m0 microamp, HAND GENERATORS
26 63 800 .020 brought out to 68-term receptscle at GN 35: 350 v, 60 ma: 8v. 2.5 A. New. with hand cranks
N LN—Like N 91‘61 I;m PR OB relr' %Illmll}' used In ILS egulg 59 (o o o " s,
. 1] er Box ela¥s. n ew ... R o ma; Gv, 1{ght use,
Renllce;:nem. dynlmolorl!l‘;r PE 73, less filter hox..$12.00 LY TSpe ............. 00000060 with cranl v.l ' vlmpsSguuu .%ol"!dm
e —
TYPEWRITER DESK WELLS All merehandise guaranteed, Mail orders promptly flied. All prites, F.0.B. Hu York City.
?{r st‘eﬂ' dotrnd s]t‘e-:lk Pﬁ?:l 131-C Send Money Order or Check. Only shipping eharges sent C.0.D. PHONE
0. 8
10%” H 8 W A
Thick. ‘Vell lll 227 \Vlde. llum s'. DIGBY
20" Deep, Affording Full
EVorkkllnxn ?l;.“eﬁ Grey New York 7, N.Y. "1 94124
e .  0.90 MANUFACTURERS QUANTITIES AVAILABLE

NEW TELEVISION
ANTENNA ROTATOR

Ideal reversible motor for rotating all
types of antennas at the top. Welghs
only 4% lbs, Size: 1552 l.3 less ;’hlﬂ

Gear box and Mtz.:
size: %" D Shaft size:

5" x
%' X 13%" threaded. Operates from 24
. DC, 2 amps 4.5 RPM or 36 V,A.C.
'l'ol'Qua' 70 ibs. per inch. Price..$8.95

TRANSFORMER—For above Rotator—
11n V. 80 c¥cle Primary; 36 V.A.C.

Bec. Price

WHIP ANTENNA FOR MOBILE
AND STATIONARY USE

MP-48  Mast Base Mounting with
heavy vertical coil spring, Insulated at
top to receive Mast Sectlon MS-
Mast Base only .. .82,

MAST SECTIONS: For above MP-48.
tubular steel. co~ner coated. palnled—
in 3 foot sectlons, Bottom section MS-53 can be used
to make any length. MS-52-5]- 50-49 for taper. Screw-in
type. Any Section—Priee ..._....... 50 esch

GENERATORS

HOMELITE ENGINES—Consist of s 30 Voit DC. 50
(1500 watl) generator driven by a single cyllndur.

SELSYN TRANSMITTER AND INDICATOR

Ideal as Nadio Beam position indicator for Ham, Tela-
vision, or Commercial use. Complete with five-inch 1-82
Indieator. Autossn Trans.. 12 Volt 80 cycle transformer.
and wiring Instructions. Price: (Used & Tested).. 37 D
Price: AutosyR Tranamilter only

DYNAMOTORS
INPUT: OUTPUT: STOCK NO.: PRICE:
5 V. DC 105 v 95 MA DM 835 X $3.95
12 V, DC 220 V, 100 MA D 402 3.85
12 V. Di 440 V. 200 MA D 401 2.95
28 V. BC F/ BCR 522 E 94 7.95
12/24 V. DC F/No.19MARKII P/8 #8 9.50
18/26 ¥, DC F/ BC-845 E 101 2.95
12/24 V. DC 500 V. 50 MA USA/0151 1.85
28 V. DC F/ Comm. Re-
1vers DM 32 1.95
14 V. DC 230 V. 100 MA DM 20 .95
12/24 V. DC 440 200 MA—
and 220 V. 100
MA D 104 9.95
28 V, DC 400 Cyele Inverter MC-148F

9
(Reconditioned) 12.93

MOTORS

G or 12 Volt AC-DC Heavy Duty reversible Motor with
5/16° x 1/16” ghaft. Price: New, 95
L] Volt AC D{ Motor—ideal for auto fans, modell. ete.
Shaft %° x %° Used—Tested . $1.50

Model Motor—12 Volt AC-DC H' double end lhlu
Motor. Size: 2%" L x 2%” W x 1%° H. Price. 0

110 Volt 80 crcle lhll Be-rlnl Motor, wnm 3500
RPM. 1/25 H.P. Shaft: 3/18° 1 %". Motor size: 634~
L x 4" H. Converted type, Price................. $2.95

Hlnd Tool Motor—12 Volt AC-DC—5600 RPM. 3%” L x
1%” Dia, with splined shaft %* D x %" L. Price $2.85

ADDRESS DEPT. RE

two cyclo air-cooled gasoline engine spprox. 3 HP,
or electrie starting, Prices: As is: $39.50, Tested. “9.50

DELCO ENGINES—Consist of & 12 Volt DC 750 watt
Zenerator driven by a one c¥linder. four cyels air-cooled
gasoline engine approx. 2 HP, with self-starter and
voltage regulatsr. Used to charge batt, in Gov't vehlclel
Tested. Price

SELSYNS

10 Volt 60 cycle, 7841 Size V ......... .45.95 Pair

2J1G1—110 Vcit 60 cycle. Instructions ... . $3.00 Pair
TGE-10 KEYER—A well designed w(omntlc keyer that
can be used for cude classes. Pbolo cell is sctusted by
ink tspe recording; can be con easily 1o a 25 watt
amplifier. 110 V. 60 cycle obeullon Price: Used and
b T $19.95

MOTOR CONTROL RHEOSTATY

Heavy-duty, wire wound control for regulsting speed of
AC or DC motors, toy lrlim cte, 150 watt, 8,28 ohms..
T ampa PRIO ..o iiiniinian i iien e .

INTERPHONE AMPLIFIER BC-347

Army Aircraft Type. Uses 8F8 Tube. Completely en-
closed. Size: 2% x 4" x 0°. Less Tube. Prico—Each 78¢
Or—Three (3) fOF .. ... ..iuiiiivnr e inrannn.nns $2.00

TRANSTAT VOLTAGE REGULATOR
For 80 cycle AC volule regulation, 103 V—120 YV at
2.7 amps. Price: NEW $9.95
RECTIFIER UNIT—110 Volt 60 c¥cle lnDul output 12
v 10 amps. Can be used to charge batteries or

ALL PRICES F.O.8., LIMA, OHIO

FAIR RADIO SALES

operate DC eanloment. Elecironic Lab. mu rice:
NEW et eraniroannas 29,

25’/. DEPOSIT ON C.O. D. ORDERS

P32 SOUTH MAIN 5T

LIMA,

Television is Booming—~Cash in on it!
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CONVERT DIRECT-VIEW TELEVISION TO

PROJECTION TELEVISION

Any electro-magnetic deflaction TV set can be convertedl All you need are
3 basic components: lens, tube and power supply.

30 KV RF POWER
SUPPLY

Dimensisms: Length (4~

New Improved unit of exceptional regulation.
Has a focus contrel pet built in for use with

KY. Supply vtilizes 6 tubes.
Net price, Inciuding DC Power

_ SPELLMAN
L 719
PROJECTION
TV LENS

Width (17 Helght (1%~
ETP4 Tybe. Voltage variable from 27 to 30

SUPPIY cercvrncccrcernanrrerne-$99,50

CONVERSIONS ARE SIMPLE!

The steps necessary in practically all sets are:

|. Eliminate present hi-valtage source. In
most cases removing the hi-voltage rectifier
tube wlli svffice.

2, 5TP4, being an electrostatic focus type
ond mirror back tube, does not requirs o
{ocus coil or iron trap. These can be left
on chassis or the leads con be shorted out
and coils removed,

3, The same sweep yoke in the set is used,
the only precavtion necessary iy to tape the
neck of the projection tube to prevent corona
and grovnding of yoke.

4, The connections on the 5TP4 are the same
as for the I0BP4 and ISAP4 and simllar types,
the difference being the focus connections on
in L:nd 7. This means the same fube socket
s used.

5. In some sets it might be necessary to
increase the video drive. This can bs accom:
plished by raising the voltages on the
screens and plates of the video ouifpvf tubes.
On some sets the bias to the 5TP4 might
have to be chon?‘od to ollow brightness con-
trol. Some mechanical changes might be
necessary on the mounting of the tube, but
they are simple to accomplish.

Instryctions on how to make conversions are

Dimensions: Length 77, Diameter 4"

FI9 EFS in, (1270 mm.) This lens in-
corporates in borrel a corrective lens for use
with o 5TP4 projection tube. It is easily re-
movoble for use with flat type tubes. Lens
can b: Iuﬁ'lltuci N; p;oi'od picture sizes from
several inches to / x eet.

Complete with mounting rin%. only 590
Machined slotted Mounting Ring available for
hand focusing adjustment. Has 4
aasy mounting on plate, $8.00 exira.

SPE

holes for

Features a metal backed white fluorsscent
screen having high brightness and contrast.
Net Price

Include 25% Deposft with Order, Balance

LLMAN TELEVISION CO., INC.

DEPT. 8,130 WEST 24th STREET, NEW YORK 11, N. Y. « Al

included free with each purchase
5TP4

PROJECTION

KINESCOPE
TUBE

$67.50

5-3680

FACTORY
SPEAKER
REPAIRS

FOR OVER 20 YEARS!

SAVE TiME . . . SAVE MONEY . . . repair your own

speakers with these professionally designod kits—include

evcrythln} meullay for the Plﬂlcullr Job.

KIT A: SPEAKER CONES, An ndl.lrnllble asgortment for
!VGI? Radio Shopt 12 anstd. 4% to 12~ fine quality
moulded & free-edge (magnetic inci). Less volu'c;u 8.

Kit of 1 o
KiT ®: SPEAKER REPAIR KIT. The “BIG KIT” . . .

O QEARS. SHAFTS &
PULLEYS

[ ———— p—————— |

FREL SUPPLEMENTS—CHECK THOSE DESIRED 1

O RECORDING PARTS & O ALNICO MAGNETS

ACCESSORIES 0 RADIO & ELECTRONIC :

SUPPLIES
O HEARING AID & MINIATURE PARTS :

CLIF THIS COUPON FOR THE LATEST INFORMATION

FROM THE LEOTONE HOUSE OF BARGAINS!

RM-4 RECORDING MOTOR (G.l.)
A LEOTONE SPECIALI

l!e'll‘vy duty 110V, 80 cycles, silent operating, For WIRE,

5/16° 0.D. shaft; 3%" sq. 1 2%

PE or DISC RECORDING. fans, Lg’llvlly:. ote.

s turntable,

mtg. plate & reduction drive wheel. Shps. $4.95

IVBIEUCKIONE o < - <0 o« s caaznonntoossantos 2.49
sPECIALIIT A AND B. Both for. L0000 000 B WE B IDB. .o aaaineeeniaeas
.1;..',".',5.,";’“,‘:"5‘ 3.7C8. a

. - See July Radio - ALNICO MAGNETS: EXPERI.
Cralt for conversion ono & nldio-Al'ﬂPMIOf MENTAL KIT of 10 asatd. pow
:n;.h m;;llnﬁs. l:l-c.!: -:rf:kllnlgs- ful Bar, *'U’*, Block. cn-;uur.
ah case & s)ide-in chassis. 110V, ( HEEEE St oanmis e Sieel Cabinels ¢ ete. Kit of 10..00-0vree 1,
o eeie, KA RIL" oxs Steel Cabinets ete. Kit of 10.

beS ...... 450080000000 C

9% McGUIRE CHRANGER Amm

(Astatic) Brown enamel. Less L-71
cartridge ... ....sc0ui00 age
N 2
340 FusES: 3 14 33%0f Bee § or ELECTRONIC EQPT
e e iag § FOWER SUTPLY. TEST EQ
486, 1.£s Jouble tuned. L% § 1ICAL or INDUSTHIAL A
LA I CWHILE ¢ A e, (6% °x1%F) glisiening chrom:

FORMEX WIRE 218 AWG wll&.:
8CC, per )b, 7
MiDGET AUDIO TRANSFORMER
1°x1 14"x27). 3:1 for |nterlu}=,
3 e

SRAND NEW. 0

finish, Overall 16%"x9
bumper feet. Sh:m..th. 10 1bs. S‘l .98

This handsome,
multi-use cabinet

fum grilte & side trim. Marine grey, wrinkle
147110347,

UNIVERSAL AUTO SUPPRESSORS
for spsrk plugs or stributor,
RCA, will Elbow type 7¢ ea 18 for. ,$1,00
QUNCER*_ OUTPUT TRANS-
ronllu:nmdtodm'ugr/nloﬂmgm
m &,
coil. tches Belp Po.:fyer Tubes
(50BS, 30L6, etc.). ea.....49¢
T2 foF.sonseonoronnessn $8.00
Rubber TUNING UNIT TUITA (BC-233
T +3 me, e NEW,
s Shpm Wi ® 1ba.. 33,95

ne¢ 0BC., #tc

SPECIALS FROM OUR
T. V. DEPARTMENT!

JUMBO RADIO PARTS
ASSORTED

TV-FM ANTENNA POLE BRACKETS. Easily in-
stalled on any wall Sturdy die-cast sluminum supports
any TV antenns pole up t013%70.D. With s] 3’
mtg, hardware, Shbg. wt. 2 1ba.. per Pr. *

FOCUS COIL for magnetically focused kinescopes,
For use with 107, 12° or 15" tubes. Fully shielded.
Trisngular 4%° mtg. 19/18" center hole. Shpg, wt,
4 1bs. 275 ohms DC.$4.25 11,000 ohms DC.$5.25
SAFETY WiNDOW for 7° tube. Hyy, moulded clear

A resl buy for every Radioman; new & dismantled

Redio & Electronic parts. 17 FULL POUNDS of

COILS, TRANSFORMERS, CONTROL, KEY, RE.

SISTORS, CONDENSERS, SPEAKER ACCEB.

SO, R AR T e g
pg. wt. 8,

ANLY $2.95

RADIO HARDWARE TREASURE: handy assort-

acetate with m'!i;. flange. BPECIAL......... .. 49¢
OM.38 DYNAMOTORS, 24V to 220V @ 80ma, com-
plete with filter system. Shpg. wt. 6 Ibs. ONLY, 98¢

ment of apbrox. 1000 nuts. screws, washers, lugs. elc.
%)r“ l::ver.v radio need. In.) FOR

(8hpg. wt. 2
R/ e6n000000005080000000000006000000BA005T 49¢

TUBES! TUBES! TUBES!

39

. 41, . 50, 7. 1LAS, I1LH4, 5Y4, 6A8, 8B7,

aCs, 6F8, 8J7, 6L7, 8US. 8U7. 8SA7. 89DT, GSHT, 6SK17.

7 . 13BEG, 128A7, 128J7,

1 7. . 3 3 32 or 1619.....,..49c

TURE CARTONS: ulnutun"’l' sq. X 214", pev
ize (1~ X 314”). per 100

Granme (1787 20 X ivam: Per 188:
Large (27 sq. x‘%’) per‘l(‘)o N

STOCK UP NOW at up to 802 off list. OUTSTANDING BUYS!
Perl’gct condition; GUARANT! 20

RED DAYS. Unsealed cartons,

Min, order $2.00—20% dsp, reg. on all C.0.D.%s
Please add suffloient postage—escess refunded

l.EEIEiE RADIO

Cco.
67 DEY STREET, NEW YORK 7, N. Y.

Television is Booming—Cash in on it!

ufacturer’s plain instruction: “Handle
tubes with gloves and goggles” also de-
serves more attention than it gets from
many otherwise competent radio repair-
men.—Editor)

BUS SOLENOID PATENTED

Dear Editor:

I have just noticed the article, Radio
Controlled Bus written by M. Gordon
Moses on page 22 of RADIO-ELECTRONICS
for January.

The use of radio waves (electro-mag-
netic energy) for the control of a motor
vehicle and particularly the solenoid
appearing on page 24 are fully covered
in U.S. patent No. 2,388,748. This pat-
ent was issued to me on November 13,
19456, over three years ago.

I am sure that you, Mr. Gernsback,
as the veritable “father” of electronic
experimenters, will do everything in
your power to protect the inventor.
While 1 have no objection to publica-
tion of the article, readers should know
that the principles described may not
be used commercially without a license.

K. A. KOPETZKY,
Chicago, Il

LIKES HALLOWS AND LANGHAM

Dear Editor:

1 enjoy Mr. Langham’s sound articles
because they are easy to read and be-
cause Mr. Langham obviously knows of
what he speaks. Major Hallows' Euro-
pean Report is always read with inter-
est. Let’s have more news of new cir-
cuit developments and designs in other
countries. I was pleased to note the fine
article on supersonic bias in the Janu-
ary issue and I hope you will include
such an article by an authority on
sound in each issue.

The thing I like least is to see two
or three pages of good space wasted
each April on some ridiculous gag story,
such as the “Tubeless Homo-Hetera-
dio,” April, 1948, issue. Surely this is
neither radio nor electronics!

E. C. HOPPER,
Ottawa, Canada

(Yet many readers like to read these
April First stories, which sometimes—
as with the Transistor—are short-range
predictions of coming events.—Editor)

TECHNOTES VALUABLE

Dear Editor:

How about a few more articles like
those by James R. Langham? I think an
article written in story form with a bit
of humor is very informative as well as
being amusing. Of course I don’t mean
that all articles should be written that
way! (Probably few authors could
write them—Editor)

I regard the Technote Section very
highly, as well as articles such as W. G.
Eslick’s “Time-Saving Repair Tips”
(July, 1948). The magazine has pro-
vided me with much of my radio educa-
tion and I hope it will continue to do se
in the future.

BERT DE KAT,
Minburn, Alberta

RADIO-ELECTRONICS for



Book Reviews

MOST-OFTEN-NEEDED 1948 TELEVISION
SERVICING INFORMATION, compiled by M. N.
Beitman. Published by Supreme Publications,
Chicago. 8%% x 11 inches, 144 pages plus 7 fold-
in blueprints. Price $3.00.

A book containing schematic dia-
grams, photographs and pertinent serv-
icing information on 16 television re-
ceivers made by 11 manufacturers. The
servicing information includes partial
schematics of different parts of the set,
drawings showing locations of major
components, dial stringing guides, oscil-
lographic patterns of signals found at
test points throughout the receiver, and
photographs of normal test patterns
and those obtained when the set is mis-
aligned or out of adjustment.

Diagrams of the Admiral 30A1, Bel-
mont 22A21 and 22A22, Hallicrafters
T-64 and 505, Motorola VT71, RCA
8TS30, and Sonora 700 are among those
included in the book.

RADAR PRIMER by J. L. Hornung. Published
by MeGraw-Hill Book Company, New York, 5%
x 814 inches, 218 pages. Price $3.50.

Basic radar fundamentals are dis-
cussed with surprising thoroughness
without recourse to mathematical ex-
amples or analogies. After reading the
book, the average reader will have a
conversant knowledge of radar—how it
works and what it does.

The author discusses air-borne and
marine radar, radio and radar altim-
eters, blind-landing systems, GCA, lor-
an, sonar, microwave theory, and basic
television transmitting and receiving
methods and equipment. He uses well-
selected drawings and photographs to
illustrate all phases of his material.

This is not a text, but it will provide
interesting and worth-while reading
material for high-school science stu-
dents, science clubs, and the average
person interested in the what, why, and
how of modern scientific developments.
—R.F.S.

ELEMENTS OF NOMOGRAPHY, by Raymond
D. Douglass and Douglas P. Adams. Pubilshed by
MeGraw-Hill Book Ce., Inc.,, New York. 654 x 9%
inches, 209 pages. Price $3.50.

The nomograph is a convenient meth-
od of solving mathematical equations
by placing a straightedge across a
series of graduated lines. Unknown val-
ues can be found by inspection if cer-
tain of the other values are known.
While simpler nomographs (A=BC, for
instance) can be drawn by trial, more
complex diagrams require exact knowl-
edge.

This book gives the theory of nomog-
raphy in purely mathematical terms,
together with basic instructions on
drafting the charts. The text is made
up almost entirely of equations and “il-
lustrative examples” showing how each
new principle is applied. It requires the
most careful reading, without which
the student will not be likely to learn
anything at all. General statements are
rare and each point must be understood
thoroughly before going on to the next.

The technician anxious to learn how
to make nomographs for general dis-
tribution, or the student interested in
nomography as a hobby, will do well to
study the book.—R.H.D.

MARCH, 1949

OPPORTUNITY AD-LETS

Advertisements In this section cost 53¢ s word for
each insertion, Name, address and initials must be
Included at the above rate. Cash should accompany
all classified odvertisements unless Dlaced by an
accredited advertising agency. No advertisement for
than ten words Ten di t
Six lssues, twenty percent for twelve issues. Objec-
tlonable or misleading adverti 8 not d
Advertisements for ADPril. 1948, fssue, must reach
us not later than February 24, 1949.
Radio-Electrenics, 25 W. Breadway, New York 7, M. Y.

Send for 3 Years Proved Radio Repairing Simplified
System; $1.00. Box 178E, Lske Hiawatha, New Jersey.

MILLIAMMETERS. WEBTON 2” dis. Sensitive 0-1 mil
movement $2.95, NEON GLOW LAMPS, % watt GE-NE-
48. List 40c, 10 for $1.50. RECTIFIERS. 115 A( to
110 DC, center-tap, 8 amps. $4.95. 2-jaw MECHANICAL
RETRIEVER. pick up screws, otc. $1.00. Send chack or
money-order, All items posipsid. ANCHOR SURPLUS—
Dept. E,, 6987 W, Fort Detreit 9, Mich,

SELECTED GROUP OF MEN. GRADUATES OF WELL-
known tpade school, desire employment in Radio Field.
WIll travel anywhere, Qualified in radio servicing. instal-
lation. test instruments, circuit operstion, ete. Contact
Placement Dept., Eastem Technical School, 888 Purchase
Street, New Bedford, Mass.

PHONOGRAPH RECORDS CHEAP. CATALOGUE,
Paramount, BJ-313 East Market, Wilkes-Barre, Penna.

AMATEUR RADIO LICENSES. COMPLETE THEORY

lon for 1 t radlo examinations. Home
study snd resident courses. American Radio Institute,
101 West 63rd 8t., New York City. Ses our ad on Page 143,

MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC,
arts. Books, booklets. subscriptions, Pin-ups. ete. Catalog,
{_(’h N‘(re{'um:led). Cicercne’'s, 863 Flrst Ave.. New York

WE REPAIR ALL TYPES OF ELECTRICAL INSTRU-
tents, tube snd lyzers. Hazelton Instrumbent
Co. (Electric Meter Laboratory), 140 Liberty Street, New
York. N. Y. Telephone—BArclay 7-4239,

YOU CAN ACCURATELY ALIGN SUPERHETERODYNE
receivers without signal ComDl nstruetl
$1. Moneyback guarantee, Chss. Gates. Pecos 2.

27 YEARS EXPERIENCE RADIO REPAIRING. SIM-
plified system. No csiculations. No formulss. Total $2.00
postpsid or COD. Ross Radlo, 14815 Grandriver. Detroit
27, Michigan,

BRITISH AND EUROPEAN RADIO DEVELOPMENTS
are fully reported and analysed every month in PRAC-
TICAL WIRELESS, Britain’s leading radio magazine.
Widely read and appreciated throughout the United States.
Famous for television and electronic features. suthoritative
constructional data, discussion eolumns, and other essentisl
information. For annual subscription mafled direct to your
address from London, send only $2.00 to George Newnes.
Lud., (PW. 35). 8342 Madison Avenue, New York 17.

MANUFACTURERS, DEALERS AND WHOLESALERS.

A gervice to save you TIME and MONEY. We locate "*hard-

to-find"”* items and sell your **non-movable’* surplus. Write

on Company Stationery. Tell us your needs. Sell us your

?rrptlu('fl Electronics Surplus Brokers, 3232 Broadwsy, New
[} ty.

TELEVISION—SHARP AND CLEAR. ADJUST PRES-
ent aerial. Build low-cost Pr A Compl
i ble-shootd art, di »  construc-

g ch
tion plans, dimensions, no mathemstics. Propson’s. Lum-
berton, New Jersey.

Texus.

TELEVISION, RADIO. TUBES, PARTS. SEND FOR

freo bargain lst.  Hallmerk, 592A Communipaw Ave.,
Jersey City, New Jersey.

CONDENSER BARGAINS. ASSORTMENT—350 PAPER

condensers. Assortment—50 mies condensers. All new and

slze-marked. Regularly $12.50 each. Your price $2.45 each

assorunent. Both for $4.50. Special prices for quantity

gurkl.CSorryl" . no COD. TELECRAD, 3232 Broadway, New
orl 0

F,M. CONVERTEE UNIT, OLD TO NEW BAND, 3%
Paine, Comnelia St., Boonton, N. J.

ELECTRONICS KIT Builds AC-DC volimeter, osclilator.
electric 2.95 complete, LiteratureFree. Precise

eye.
Messurements Co., 942E Kings Highway, Brooklyn, N, Y.

CRYSTAL SET-—-TELEPHONE COMBINATION DIA-
gram and instructions 25¢. Includes attractive offer. liter-
ature, Year's membership in “XTAL-X CRYSTAL SET
CLUB.” Box 608, ce, Calif.

i
TELEVISION CONDENSERS

2500v.....$ .58
2500V ..... .64
2500vV..... .86
3000v . ....
6000V . .. ..
6000V . . . ..
6000V . . . ..
6000V . . . ..
7500V . . ...
7500V . . ...
7500V . . . ..
0005 - 10000V . .... .64

BROOKS RADIO DIST. CORP.

80 Vesey St., Dept. A, New York 7, N. Y.

OSCILLOSCOPE KIT

YOUR COST

$39.95
COMPLETE

EICO Model 400-k kit
is perfect for servicing
rodio, FM. TV. Hoeri.
10ntal sweep circults |5
to 30,000 cycles. Linsar
swaep  wii 684 gos

triode. Fraquency ra-
sponse of horizontol ond verticol omplifiers from
50 cycles to 50 Kc. Tube complement: 2-45J7,
2-5Y3, (-804, |5BP). Complete with all ports
ond tubas. Detailed instructions ond diogroms
included. Nothing Else to Buy.

0 -
0005 -
003 -
005 -

10% — Phone
Cosh R
with 52)
Orders =

508 ARCH 8T.. PHILA.., PENN.
SIXTH & ORANGE, WILMINGTON, DEL

EASYTOLEARNCODE

It 1s easy to learn or incresse speed
with an lmtrucltolln‘nh %odo 'l"e-chor.
Affords the quickest and most prac-
tical method yei developed. For be-
ginoers or advanced students. Avall-
able tapea from bheginner's alphabet
to typical messages on sll subjects
Speed rangs 5 to 40 WPM. Alway
ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher
takes the place of an )

WANTED: Salesmen o sell Nationslly Advertised Brand
Rudio Tubes to Dealera and Servicemen at liberal giscounts.
Good Commissions Pald. c/o Radio-Electronics, P, O, Box
RE-32, 25 W. Broadway. New York 7, N, Y,

BARGAINS: NEW AND RECONDITIONED HALLI-
crafters, Nationsl, Collins, Hammarlund, Meissner, RME,
other_receivers, tuners. televislon receivers, transmnitters,
ete. Wholessls prices. Terms. Shipped on trial, Liberal
trade-in allowance. Write. Henry Radlo. Buttler, Missour!
and 11240 West ( Ple. Los Angeles, C

12B8 & 25B8 TUBES. ADAPTER UNIT USING 8
ministure tubss (BATS & BBAS for 19BS. and 12ATS &
12BA6 for 25B8). Takes leas space than original tube—
nothing else to bup—just plug in & it works, Money-back
gusrantee. 13B8 or 25BS unit complete: $5.49 each, 10
units for $22.30. Send 25% deposit, balance C.0.D. Write
for free Darts catalog. COMMERCIAL RADIO, 36 Brattle
8t., Boston, Mass.

24 VOLT AIRCRAFT BATTERIES, NEW 11 AMP. AT
5 hr. rate. Dry charzed. §$14.50 ea. lose 85% in lots of four.
C.0.D.’s please. Security Parachute Co., O A

r-

-

r-instructor and ensbles anyone to
&‘grn nn’dumg:ul_'r '::odn :llllg;n mh«l!ul e
# assigtance, cusands suce: tors have
“-cqu' tired the code's with *the mltmmn”"; System,
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4701 Sherldaa R4.. Dept. RC, Chisage 49, IIT.

PORTABLE SUITCASE BIZE, RADIO SHOP—BUJILD IT
and be ready for resdy cash, Carry in Your car and double
Your income. Write for litersture. Grand Federal. Argen-
tine Branch, Box 57. Kansss City 3, Kansas.

TELEPHONE DIALS. USED. NATIONALLY KNOWN

ke, Btandard speed. 10 pulses per second. Re-built
2.25. -adjusted  $1,25 postpaid. Kissel Electric
Products. 431-C, Bherman, Gallon, Ohio.

LANCASTER, ALLWINE & ROMMEL, 436 BOWEN
Building, Washington 5, D.C. Registered Patent Attorneys,
Practice Inf.oni Un{t.ed States Patent Office. Validity and

o C.O.
port. Oskland, Calif.

ner end inlons. Baoklst and
orm “'Evidence of Cooception”™ forwarded upon request.

Television is Booming—Cash in om 6!
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television industry during the next

in demand. By starting now, you
grow as television grows.

To help supply this needed manpo

This special course Prepares you

Television Serviceman
Radio Serviceman

Radio and Television
Retailer

Radio and Telev
Broadcast Rodic

You can become a Radio and
Television Technician now!

A million new jobs — almost 4,000 a week — will be created in the

industry leaders. Actually, during 1948, television grew faster than
any other industry in the history of America.
Here is 2 real opportunity for you. Trained television technicians are

neering has expanded its radio and television courses. Now you can
get complete practical, technical training in the MSOE laboratories.
This is not jusi a serviceman's course. It prepares you for a career in
all of the technical phases of television and radio.

Supervisor in Rodio and
Television Assembly

five years according to estimates of

can get in on the ground floor —

wer, the Milwaukee School of Engi-

for any of the fellowing careers:

Police, Taxi-Cab and Rail-
road Transmittes Operator

Police, Toxi-Cab and Rail-
road Receiver Serviteman

ision Tester
-Operator

OTHER COURSES AVAILABLE

SERVICE TECHNICIAN PROFESSIONAL

6 to 12 Months 1te 2 Years 3 Years
® Electricity ® Electrotechnics ® Electricol Engineering
* Welding ® Radio and Television Bachelor of Science

N R * Electronics Degree

¢ Refrigeration @ Refrigeration, Heating and Air Major in Electronics
* Heating Conditioning or Power

SPECIALIZE  BUILD YOUR CAREER WITH PRACTICAL TECHNICAL TRAINING

c
!5 Iﬂﬂhl?g;n

.

MILWAUKEE SCHOOL OF ENGINEERING,

N, Broadway and E. Stote

!
1
|
I Without obligotion send me free boaklet '°Ci
| Rodio ond Television or....................
|
|
]

—_——_MILWAUKE E

of ENGINEERIN

A
Technlcal
Institute
g Founded 1903
Egp', by Oscar Werwith

/ |
Dept. RE-349 I
Milwaukee, Wis. !
areer Building"’ and more details on course in 1
.................................. Course. I
|
........... ' |
............ Ste I
1

LEARN RADIO!

IN ONLY 10 MONTHS
PREPARE FOR A GOUD JOB!
COMMERCIAL OPERATOR_(CODE)

RADIO SERVICEMAN

Television Servicing
b —15 M
Broadcast Engineer onths

Veterans get $130.00 Equipment
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place, Dept. C, Baltimore 17, Md.

RADIO ENGINEERING

. .
FM—Television—Broadcast
Police Radia, Marine Radio, Radio Servicing. Avia-
ton Radio and Ultra High mobile applications.
Thorouch training in all bLranches of Hadio agd Elec-
tronics. Modern laboratorles and eauipment. Old es-
tablished schoel. Ample housing facilities, 7 acTe
[] compus. Small classes. enrollments limited. Qur
graduates are In demand. Write for catalok.
Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept, C VALPARAISO, INDIANA

Television is Booming—Cash in

on it!

RADIO
COURSES

Preparatory, Service, Broad-
cast, Television, Marine Op-

erating, Aeronautical, Fre-
quency Modulation, Radar.
Classes now torming for the summer twm June Ist
Entrance exam. May 16
Veterans. Literature.
COMMERCIAL RADIO INSTITUTE

{Founded 1920}
38 West Blddle Strest. Baftimore 1, Md.

NEW, INTERESTING

IH.[VISI “N TECHNICAL CAREER

As Televislon gains momentum. Tapidly,

constantly, it offers to properly-tralned tech-

niclans careers with a future In Industry.
Broadeasting or own Business.

Train at an Institute that pioneered
in TELEVISION TRAINING since 1938.

‘Morning, Afternoon or Evening 8esslons in
laboratory and theoretieal Instruetion, un-
der guldance of experts, covering all phases
of Radlo, Frequency Modulation, Tele-
vislon. Licensed by N. Y. State. Free
Placement Service. Approved for Veterans.
ENROLL NOW FOR NEW CLASSES
Yisit, Write or Phone

RADIO-TELEVISION
INSTITUTE

480 Lexington Ave_, N.Y. 17 (46th St)
Plaza 3-4585 2 blocks from Grand Central

Complete
Course. Bachelor of Science De-
gree. Courses also in Civil, Elee-
trical, Mechanical, Chemical, Aeronautical Engi-
ncering: Business Administration, Aecounting,
Secretarial Science. Graduates successful. 65th
year. Enter Jan., March, June, Sept, Write for
catalog.

TRI-STATE COLLEGE Ada3ta"""“Thavaka

Learn t LE a Telegraph or
Radio Operator. Thousands of
men needed. Intengely interesting

Bystem. Quallfy for amateur or commcrelal lcense. Boo
of particulars Free.
CANDLER SYSTEM CO.
Dept. 3-C, Box 928

Denvar 1, Colu.

CORRESPONDENCE COURSES IN

»
ELECTRICAL ENG

1

pod grasp of

INEERING G}

e futur

Prepare vourself at L
RADIO ENGINEERING

FREE =i A S §05

Lincoln Engineering School, Box 331.€.121. Lincoin 2, Neb

Either
Course

RADIO and TELEVISION

Thorough Training in All
Technical Phases
APPROVED FOR VETERANS
DAYS—EVENINGS WEENKLY RATES
RCA GRADUATES ARE IN DEMAND
For Free Catalog Write Dept. RC:49
RCA INSTITUTES, Inec.
A Service of Radio Corporation of America
350 WEST 4TH STREET NEW YORK 14, N. Y.

RADIO.ELECTRONICS for



Book Reviews

RADIO OPERATING QUESTIONS AND AN-
SWERS, by Arthur R. Nilson and J. L. Hor-
nung. Published by McGraw-Hill Book Company,
?Isﬂr York. 524 pages, 53 by 734 inches. Price

This is the ninth edition of a book
that probably needs no introduction to
most commercial radio operators or stu-
dents preparing for commercial exam-
inations. This popular question and an-
swer handbook has been brought up to
date to include the questions recently
added to elements 3, 4, and 5 of the
FCC examination for commerecial radio
operators.

This edition, as were the others, is
prepared for students with a knowl-
edge of radio and a need for a study
guide to acquaint them with the type of
questions likely to be asked on FCC ex-
aminations. The questions are answered
with straightforward statements accom-
panied by mathematical examples and
diagrams where necessary.

RIDER PUBLIC ADDRESS EQUIPMENT MAN.
UAL, Vol. 1, compiled and published by John F.
Rider, Publisher, Inc., New York. 9% x 11%
inches, 2024 pages. Price $18.00.

It is probably sufficient to say that
Rider has added a volume of PA equip-
ment diagrams to the long line of Per-
petual Trouble Shooter’s Manuals, gince
it is doubtful that any radio-minded
person is unfamiliar with this series.
The new manual contains 2,024 pages of
diagrams and servicing information on
public address equipment and inter-
communicators made by 147 manufac-
turers over a 10-year period beginning
with 1938, The diagrams are compiled
alphabetically in a large loose-leaf
binder similar to those of the Trouble
Shooter’s Manuals.

Included with the manual is the
Rider PA Manuel—How it Works and
Complete Index, a book of 76 pages,
describing various types of audio cir-
cuits and containing a 23-page index to
the PA Equipment Manual.

The books are of particular interest
to radio and PA servicemen, schools,
engineers, and owners of large PA and
intercom installations.—R.F.S.

-TELEVISION-

TECHNICIAN AND
RADIO SERVICE COURSES

AMERICAN
RADIO INSTITUTE

NEW YORK BUFFALO SYRACUSE
107 West 43 St. 640 Main St. 131 Shownard St.

Approved under G. 1. Bill of Rights
Licensed by N. Y. Stote
Teaching Radlo Since 1935

SUPERIOR POCKET SIZE

YOLT-CHM MILLIAMMETER

o Sensitivity—1000 Ohms Per Velt

e Six—A. C. Voltage Ranges

0-15/30/150/300/1500/3000

» 8ix—D. C. Voitage Ranges
0-7.5/15/75/150/750/1500

@ Four—D. C. Current Ranges
0-1.5/15/150/MA 0-1.5 Amps

e Two—Resistance Ranges
0-500 Ohms 0-1 Megohm

® Plastic Case—3'Lx5%x2%"

Corron ! Seme ends, he $]390
EM CONDENSER & COIL KIT <o o 105 o

structiona and guar.
anty.
Variable Condenser

L]

o Diseriminator Call
o Oscitlator Coll
® 1
[ ]

wo I.F, Colls
Limiter Coil
e Antenna Ceil
This Kit contalns the vital
arts nesded to build an FM
uner or Radio and for mod-
ornizing Pre-War FM Sets:

all othor parts meeded are
standard.
instruetions

e 9499
OKS RADIO DIST. CORP.

8G VESEY ST., DEPT. A, NEW YORK 7, N. Y.

COMPLETE
with

HEADSET H-16U SPECIAL

8000 ohm Dual. Headset H-16/U
—inost sensitive phones built—
notseproof—may s [ T3
sound powered {intercom — Also
used with simple Xtal to make
a complete radio receiver—Ilight.
durshie. efficlent. molded. soft
neobrens  earcubPs. shsped to
snugly and comfortably envelope
the entire ear. Everyone BRAND

NEW. Complete with {llustrated manual. Send money

order or check todsy.

Speelabperpair ... ... ... ... ... ... o

Plus 25¢ each for postage

ATTENTION Amateurs-

.
Experimenters-Inventors
Cut Your eost on radlo supplies and equipment in
half. Clip coupen today.
Hundreds of *‘hard to get’ war surplus items along
with the best In dard brand equ! all st
great savings to you. Let us know your particular
requirements. IMMEDIATE DELIVERY.

PLEASE PUT MY NAME ON YOUR MAILING
LIST FOR SPECIAL BULLETINS.

160 Greenwich St., New York City 6, N. Y.

Are You Ready For Television?

understand baalc ¢ir.
cuits and reaquire
ments_fo

s ny bhatos
show production 1=
methoda of proZress- i
ive ul'mbl( others picture receptlon results.
antenna styles, soldering technique. Numbers on cir-
diagram tie in with those on each part to show
clearly set layout and alicnment points. You can’t afford
to miss this bovk at new low price for onlx $1.00
Also available for joint study: 18° x 24° fi ry size
sthem blueprint with block o alignment
______ R g N Ry T pe——
TRONIC DEVELOPMENT COMPANY OF PA,
Fayette Sireet, Philadeiphia 38, PA,

AUDIO ENGINEERING SCHOOL

A practical Audio Engineeriny course in Sound Funda-
mentals; FILM and MAGNETIC Recording: Transmission
Mcasurements: Monitoring and Mixing. Laboratnries |
contain_Transmlssion Sets. uscillators: Harmonic Ana- |
lyzer, Dislortion Sets. Intermodulation Analyter, and
other equibment. Recording Studio rosrd.
cast. Motinn Picture and Commercial Sound Recording,
H. M. Tremaine. Pres.-Director. ApProved fof Veterans
and Foreign Visas,

HOLLYWOOD SOUND INSTITUTE, Inc.
1040-E North Kenmore Hollywoed 27, Callf.

1
06 for TELEVISION RECEIVER CONSTRUCTION
I for Blueprint schematic. poatpaid.
pmes irint vour nap and aiidress clearly
/o RADEQ OPERATING @ CODE
® RADIO SERVICING @ ELECTRONICS
@ F.M. TELEVISION
e REFRIGERATION SERVICING
Write for Catalog and Pleture Broehure

Y.M.CA. TRADE & TECHNICAL SCHOOLS /
229 W, 66 (West of B'way) New York City

L

MARCH. 1949

Yoy Con? Match 1hese
MOANERIA Vatues!

SPECIAL!

for
TV
Builders

Unb Kl

vilue! G ]

-finish. hand-rubbed
cabinet for 10” picture tube. Measures 16° wide, 18° high,
21° deep. Highest quality construction: metal screens at top
and bottom for ventilation; toD screen covered with tough,
decorative plastic mesh. Cshinet delivered with 6° PM
Alnico 5 speaker and partisily wired TV chamis; you'll

sa¥e money

on sockets. resistors, condensers, ete, Cabinet
alone worth

several times our low price for entirs deal.

Order now. 8hipping weight—30 lbs.
KEY SWITCHES

Don't mlst this grest valuel One set of 3PDT contacts,

two sets of BPST contacts normally closed. Center, up and

down positions on rubber-cushioned cams, Posttive

hoid-to. 2X* long. %* wide, 1%° High. Hears (§§g

frame, sturdy construction. While they last....

MERCURY SWITCHES

Bilent actlon; tipptng motion closes circuit. Used in record

gl‘nnzen. bll.l;lllll‘ slartns, novelty devices. atc. 2
eapure! = 3

e R et e 1

i

Carry this handy iron in your car or truck L]

any TV installation or quick repair job, At.t:ch:: t.r: .bdu’u:g
or Starter post. Iron has 600 watt tapacity and

:l:rl:‘l.d in 20 geconds. Holds heat and can be

to_the work. Nothing to 2 95
wear oul. Ersnd new! * LD o & s .

VARIABLE CONDENSERS
=
7O0
Or=
-
=,
MA.88-25: 25 mmr butterfly for high frequency applies-

tions. Rotor floats on ball bearings.
Measures 1%” aquare x 1% deep.................... 320

METAL CAN
ELECTROLYTICS

MA-996: 425 and 150 mmf sectione [

', Plete with mica compression trimmors.

' Has 4" cable drum..... . .. ... .. 480

| MA-B40: SPECIAL! 3-gang, ‘365 mm¢
=, Per section with band-spread rotor for
T each section. Shafts have 2%° cable
|dn|ml. Ides] for communication re.
soefvers ... o 8¢

== R
.
N |

MA-50828 40-30 mfd, 150

MA-442 16 mfd, 500 VDC .
MA-50865 30-15/15/40 mfd, 450/35
MA-50866 15/15 mfd. 450/350 VI C

ORDER FROM THIS AD!

Send 25% deposit with order. Pay bsifance plus postage on
delivery. Get vour name on Mid-America’s gelect mailing
1ist and get first crack at latest. Zreatest ralues in rudio
parts, electronic equipment, tubes. ete. 8end orders to
Desk RC-39.

e
MID-AMERICA €O.inc.

Television is Booming.—Cash in on it!
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TALLEN BARGAINS

We have two buildings filled with Radio
& Electronic parts and equipment. A few
of these items are listed below.

RECEIVERS

TBX Transceiver ship to shore cemplete with

power supply, cm be used with 12-24 or 32 volt

source; ready to and |

Range 2000-8000 KC, 30 mlles CW transmission.

5 miles volee. Price.... ..........co.. ... $94.50

Glbson Girl transmitter emits 500 KC distress

signal automaticslly 150 miles; Bag BG 110-A

inciuding parachute M 276A. Speclal......... $7.95

Bendix ADF comnlcte with brlnd new compo-

nents_and choice of it 5/ARN T or BC 433G

or BC 433F receiver. A wonderful buy....... $125.00

RC 103A Glide Path Recelver operates on 6 fre-

quencies; 28 volts power supply unit com-

plele resdy for installstion. Specially priced ll $25.00

T 28/APT- 1 Radar Transmitter-93-212 MC i

cludu 2-24 VDC Blowers 9-22.1 watts. l'rlce $35.00
85/APT-5 Alrcraft Rsdio Transmitter rated

40 ]0 watts CW RF 300-1625 MC 58 watts.

Unit complete ..................cc.0vneiess 5.00
BC-1023A Ultra High Frequen
to 80 MC range. 4 tubes. New. $3.95
BC 375 Trlnsmmer Brand New $35.00
Like New .................. . $20.00
Al Baﬂa RCA 4 bands. 15-800KC. Used 35.00
BC AL 429 Receivers. Like New... ... ... .... 12.50
BC AL 430 Transmitters. Like New.......... $12.50
GF 11/RU 16 ‘i runsunitters X-celvers ¥24.50

T 9/APQ-2 Radar Transmitter 80/115V—400-

260-26 YDC. Designed primerily for aircraft

lwerltlon I3,/ oaoon0c000 nRaaE 0oa qoa0nsanoRd $32.50
H4/APQ-N adar Transmlitter parts are \\orth

mnrc than our price of

BC- U ed
K/a7/ARV5 New

HANDSETS

H-23U. New. Each............
T83-9—T8-13—T8-15. Like Ne
T8-10M SBound powered. New.

HEADSETS

HS-23, 8000 chm with plug. Used.
HS-33, 600 ohm with plug. Used.
g 19, 24?‘00 ohm 2 rubber eulhlam.

BS»!W. N
MISCELLANEOUS PHONES
Sound Powered Chel\. Slta Compl.tc Each ..... 5.50

'l'-17B Microphone . L. 31,00

rator. ringer. au. Used, E:

MISCELLANEOUS ITEMS

Dz 2 Alreratt Dimuon Finder 13-1750 KC;

G band, 24 V. Only... .. ..o ..o iiiieiennn $75.00
SA‘zsU-Miemhnm switch wiping type 2 eircult

to ground: includes spare terminal; used as
inter-communication switch on planes and |1|o
used for firtng machine guns. 100 for.. .. B . $10.00
Rigna! Pistol-marine and aviation. ZSHM Slz 50

............ . 32500
saarrainaaas 12.50

BC 1868 Control Boxes Der hundred . $25.00
MN 28 Control Box, New. . . ......c.......... $3.2%
RA-20 Powerpack eunveru ‘BC-348-314-812-450-

224 to AC operation...................0...0. $i1l.85

BC-456B uodulltor unit witlt tubes. 8 relsys,
eomnlela ................. e

000 ohin meis! houst .95
1-225 Test Oscillator. 150- 22'me frequency. ... $25.00

BD-71 8 line portable switchboard; used. Each. $7.50

TEST EQUIPMENT [E-46-B
1. Frequency Meter BC 806-D. ....

2. Radio Recelver BC 1086-B. o
3. 8ignal Generator I-106-B,..... OODoanooan .. $15.00

ANTENNA

Whip Antenna 8 ft. includes 4" mound c¥linder
with co-z2x fitted with amphenol plug at botiom,

87-50 Me. Faeh . ...... .. ... ... ........... $1.10
104B for BCR 522. New $.95
AT-4/APN-1. New ....... $1.75
JK-268 Jacks—One hundred . $10.00
JK-48 Jacks—One hundred .,....... .. $10,00
T1.+58 Plugs—0ne hnnclred . 80600 .. 510.00
PL-08 Plugs—One hundred. . ... ........ . .... %IO.W
PL-201. Plugs—One hundred 0 $10.00

Prompt Delivery—Writs Dept. RC3
28% Deposit Required on C.0.D. Orders
Shipped F.0.B. Minimum Order $2.00

TALLEN CO., INC.

564 AHantic Avenue
Brooklyn 17, New York
Tel, TRiangle 5-8241

XFMI! TELEV I’Wl SUPPI.Y KiTS

NO RF BURSTS! ALL VOLTAGES

2500V x!mr nloucuz Scope 2.5V/1,754
for 2X2 3V/.8A wdg. $8.98; w/2X2
tube & n ............. $9.95
Sgo0V & 3oovnc & ALL Al’s. Herm. SId USN oll-
! mpul.- 30-423% cps., 2
18, au Am oNLY Sil. 2
Vo ty, O

. 300VDC & 3 ‘rect. tubes.’ en
Write Now for Complete Diata On Above Kits
TELEVISION SIGNAL BOOSTER

SDNAI TILE.OOST! R, ultra sensitive, 13-channel
[ ) lunvd clrcullsli’-!'lé
L !

'- Mak:

ADVERTISING INDEX

Adson Radie & Elettrenics Ce.
Altied Radio Cerporation..
Almo Radlo ............
Aivaradle ..................
Ameriean Electric Heater Co.
Ameriean Phenolic Corporation .
Amperite Company .............
Amplifier Corporation of America.
Amy, Aceves & King. Inc. .
Arrow Sales. Inc. .
Bargain Radio ..

Bell Telephone Laborater|

Boland & Boyee, Ine. ........ 136
Brooks Radioe Dmrlbutlng Corp. 143
Buffale Radie Supply ....... .. 16
C & H Sales Company 144
Camburn, e, ................... 1] ]
Capitel Radic Engineering [nstitute 8
Certified Television leornnrlu 133
Cinex. Ime. . 144
CI-rlslnn Corperation . .13¢

land Institute of Radic Electronics 20

tpt b Coll
RCA 204 Kin: $3.93
Utah Tl!lH‘h Blhz HiV Flyhak H O
Osc_Xtmr H'sld 98 E A
UTC 88662V Bll T T L & o St i -49
Onc H’ sl -98 300 obm TWINEX
l-:ru- HI\ nd:r | Television Cable
5o0mmi/ 10K 14 100 ft. .. ..... a.28
Jeffers HIV c-m r 1000 ft. ..... .17.50
300mmf/ 20! . .75 HELLER Twinex
Jon Trap Magn Cable Tacker & 5M
RCA 203D1 2-’! ﬂhs‘ljel ik . 13.9%
Yoke Mag efl 30 Hvy D

CA 3 .$4.59

Var An( Metw'k—1001A 1KW HF
RF. se coll rb Worth

tt PPELE's or ll W PP8 X
Write for Full Data on Above Amplif. Klll

| STAR
l:pp1 E Ma"'nDenTelev Cl! & D,
2 for § l. 10 for
SFP7—45" CR

88 M{n P.0.B. N. Y 0. Add Postage & 25 % dwom
Money Back Guarantee. Retwrn Mdse. Prpaid.

Dept. 3RC, & cnm S’ “TAB"
New York 6, N. Y., U.S.A.
Worth 2-7230

COMMAND REC.

BCAS3-1.9-550KC ......$12.95
BC454-3-4-MC ......... &
BC455-49.1-MC  ....... 495

for above commaad =
sefs, $1.00
APS—I3 NEW
RS/ARN7 COMFASS IEC I.iko New
B8C-403 F.M. RECEIVER ........
ARD w/controls NEW ...
ALL EQUIPMENT F.O.8.
WRITE FOR CATALOG

C & H SALES CO., DEPT. B

1850 E. Colorade St. Posadena 8, Cal.

E-Z TO ASSEMBLE!
Save Money With This

, WAR SURPLUS

Aircraft
OTO FLASH
H KIT!

Oferml at fraction of original cost.
Himpls t0 awsemble, Save many
inllars, Comes hrand new im its
oitzinal box complete with: &ray
uetal finished case, all connectors.
relay control. 2 condensers each
volu——'lixht otit] ut 100 watt
HIGH S D FLASH

TUBES— lsm: sealed. unbresk
ahle, ALSO 4 reflectors, trans

unit operatex on hattery or on
llﬂ volt A ¢, by flick of switch,
Complete  instructions anct cila
Rrams.

Television is Booming—Cash in on it!

Eoumunlcallnm gevtnl c‘o. .......... T

Co. ...
Coyne Electrical & Radio School ...
DeForest’'s Training. Ine. ......
Allen 8. DuMont Laboratories .
Eastern Telephone Co. ......... . ..................
Electric Aute Lite Co, ... ... .. on Ill
E Pyl try :

Electronic Research Laborateries . oo
Electronic Sales Company ....... .. 134
Electre Products Laboratories
Electra-Voice Manufacturing Ce
Espey Manufacturing Ce.. Ine.
Esse Radis Company _........
Fair Radio Sales ... ...

Feiler Engineering Co. ... aa
Franklin-Elils Co. .. ... .. ... .. A 2 4

ll Electronic Distributing Co. - L
[ 134
Gre: . 122
Greyliock Electronies Supply Co. . .. 120
Halldorson Company .................ccoenieien.. 21
Heath Company .. 89
Hickok Electrieal imstrument Ce. ..... .. .......... . 133
Instructegraph Co. ........... ..
Internationai Resistznce Co. .o
insuline Cempany ......... .21
JFD Manufacturing Co. ....,. 112
Jorrald Electronlcs Company .. 36
Manuel Kiein Industries ..... 27
Kwikheat Manufacturing Ce. . 4

Lafayette-Coneord ........... nuz

LaPointe-Plaseomold (:nrn 17
Le-Hi Eleetric Co. . .... 37
Lehigh Televisien ..., . 01
Leﬂono Radle Cnrnorluon 140
ifetims Sound Eq C 123
Hcﬁu Radio Co. .......... [}
McMurde Sliver Company . 15
Magnet Wire, Inc. ....... 133
Leo J, Meyberg Co.. ............ . 125
Metropolitan Electrenic lnslrumell Ce. .. 124
Miceeircults Company 125
Mid-America Company ..... . 143
Midwest Radie Cerporation 1ne
Mile Radis & Electronics ... 122
Mort’s Radis Shack ...... 138
Murray HIll Beoks, Ine. . 134
National Radis Institute . 3
Natisnal Schools ......... 5
Nowark Radie Company ...... 131
Niagara Radie Supply Cempany _. 143
Ohmite Manufacturing Company 000 o
Opad-Greon Company ...... .1
Opportunity Adlets ... 141
Pacifie Electronies ....... 123
Precialon Apparatus Company ... o125
Progressive Electronies Company ................... 130
RADIO SCHOOL DIRECTORY (Pages 142, 143}
Radio M School of
Ba.ltlmore Tecnnlul l“.nfi nee:
Calmll:l Syl 'm Company Rc‘n ‘hlwl':l.on Inatitute
Commercial Radio Institute  Tri.State Coil
Hollywood Sound Institute. v. no 20 Tec nical Institute
nc. le & Technical
Lincoin Engineering School - School
Radio Gity Preducts CMnnny. [ L T 145
Radio Cerporation of Amerien . Back Cover
Radis Dealers Supply conn 1
Radio Mail Orders ...... 137
Radlo Merthandise 8 . 128
Radlonic Equipment Comuuny 130
Radie Supply & Ellulno.rlnl 85

Spartan Schsol of Radls
Spellman Televislon Company

P oo
Sprayberry Academy of Radio
Superior Instruments
Supreme Publication:
ia Electric Poducts

Technical Rldlu Parts
Technifax ...

Telemarine
Televads ......

Telrex. Inc. ...
Transvision. tne.
United Surplus Materi

Universal General Corporation .
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USERS CAN'T
8E WRONG! WITH
THE MODEL 447A

woes — MULTITESTER

Over 50,000 of this series of low cost, portoble AC.DC Multitester have
been purchased—proving its popularity and outstanding value.

This new, streamlined version of this popular instrument employs a 3"
d'Arsonval type O-| milliammeter which is accurate to 2%, All shunis and
multipliers are maintained within 5 per cent accuracy with critical valves
matched to | percent,

A new ?'old ploted copper oxide rectifier gives excellent low current
density characteristics and splendid frequency response. Comes complete
in open face, bench type—solid oak case—natural finish—hommertorne agrey
and white panel—self contained batiery. Size: 5% x 8% x 34 inches—
Weight: 23 pounds.

MODEL 447AP RANGES

Some specifications as obove— .
D.C. VYoltmeter: 0/5/50&2,50/500/2500

Completsly portoble—in natural
finished oak case with lotch and A.C. Yoltmeter: 0/10/100/500/1000

[ ]
[ ]
hinged cover and carrying han- ® Qutput Yoltmeter: 0/10/100/500/1000
L ]
*
[ ]

dle. Has tool compartment, in- D. C. Mitliammeter: 0/1/107100/1000
cludes de luxe test leods—self D.C Ammeter: 0/1/10

contained battery. 6% x 8% x Ohmmeter: 0/10000/1,000,000 ohms
%, Price .. ... .. ... $21.95 (I meg.) (10 megs. external}

® Decibel Meter: —8 to +-55db

WRITE FOR CATALOGUE NO. 3C

RADIO CITY PRODUCTS CO., INC.

.
152 WEST 25¢h ST l' NEW YORK 1, M. Y.

REE

RN
1O YOU—IF YOU WANT 10 LEA
70 FIX ANY RADIO THIS .
NEW SIMPLIFIED WAY i

rrtrimi;m_E
'""Ir.u..,

HOW TO
GET THE MOST FROM

YOUR RADIO “KNOW-HOW”

Here is your opportunity to learn all
about an amazing new simplified way of
fixing any radio. There's nething complex to learn, no co.culating is
required. Can be used by beginners or experfs. It's as simple as ABC
—and quick, 100, You con use it on easy or ''tough’’ jobs.

In simple, direct language, this informative 2B-page illustrated
manual, "The Inside Story"' explains why old-fashioned methods mctu-
ally hamper your servicing abllity. It explains why experts have agreed
that you caon't blame yourself when you're stumped on those extra-
tough jobs . . . obsolete servicing methods are preventing yeuw from
using your real ability.

So why not find out for yourself how you, too, can take advantage of
the remarkoble new STETOSCOPE SERWCING METHOD. You owe it
to yourself to get this FREE manual at once. It's chock-fuil of useful and
helpful information, too. Page after page of valuable hints and kinks
from the experience of top radio engineers.

MAIL COUPON OR —
PENNY POST CARD EILER ENGINEERING CO.. Dept. 3RCY
FOR YOUR FREE COPY TODAY [B45 George St., Chicago 14, 1Ninols

’lease RUSH my FREE copy of
“The Inside Story.'"

1 L T Y T T T

MARCH, 1949

|
r\ddm '
E.. ............... Zone.-...8tate., ...

-
-
N

AMPHENOL
TV

ANTENNA

Amphensl 114.005
enginesred elechrically
and mechanically in the

G RELATIVE FIELO STRENGTH
5 ] Amphamne! Antenna De-

o " (Powe]} _ |
| N o TETANRRS | velopmeni Loboratories

Streamlined and scientifically engineered
for best reception and optimum gain, the :
Amphenol 114-005 Television Antenna in- §
corporates two broadbanded folded di- }
poles and a low band reflector, with a
common transmission line. Top perform- :
ance is provided over all channels in both :
the high and low bands.

The radiation patterns as diagrammed

are substantially unidirectional and main-

" tain high front-to-back and front-to-side
ratios over both bands.

The 114-005 is ideal for use with rotators.

1

]

1

1

1

]

]

[ |

1

I

1

I

]

i MORE SIGNAL STRENGTH |
— BRIGHTER PICTURES =
Standard Amphenol TV Antenna in stacked 1

IL array (Model 114-301 or 114-302) provides ]
additional high-gain for fringe areas. Each |

bay of the antenna may also be individu- |
[ |

[ |

I

[ ]

1

1

1

ally oriented in areas requiring reception
trom different directions.

Amphenol Engineering News, containing
latest developments in electronics, wiil
be sent to you on your request.

(AMPHENOL

AMERICAN PHENOLIC CORPORATION

I 30, 54TH AVEMNUE « CHIC

Television is Booming—Cash in on it!
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S'I'ANDARII M: TELEPHONE RELAYS

Stock  Operatin ot
X V’dm.‘ lmmm cnnmts Manufacturer Each
100 24V DPST (NO) Auto. Elec. 3135
R-102 24V SPOT Auto. Elec. 18
103 24V Dﬂll‘lm 3PST (NO)} lulo Elec. .35
R-105 24V 600. 3PST (NO) Clare 20
R-106 24V 1300. PST (NC Clare .25
R-152  12v $0. OPDY-SPST(ND)  Guardian .10
R-153 _12v 200 SPOT-SPST (ND Slmnbeu .25
R-154 12V 200 ST (ND) Clare .20
R-155 12v 100 SPS"{INNI!C) uto Efec.  B.1%
R-158 6V 50 T (NO) Stromberg .10
R15% 6V. . 50 OPST (NO% Stromberg 10
R-160 &V 12 3POT-3PST{ uto. Elet. 105
R-161 © 6V 10 3PST.(2NC-IRQ)  Auto Elec. 90
R121 150V 5000 2PST (ND)SPOT  Ciare .65
Rl 50V 6300 SPST (NO) *Clare i
R-602 150V , 6500 3 I'(NO) Clare L75
R-518. 28y ° 250 SPST. {no Ciare .25
R-517 12V 250 DPSY (MO, Clare .20
R-S19 250V 14000. SPOT lulo.!lu .95
R-520 250V 14000 D'lﬂ M .10
RS521 32V . J008.*. DPO g' .20
R-168 znv DUAL-200 III'D'I SPST (nm Sllom Ui 59
R-168 DUAL-200 4PST (NO) Avto_Elec. 20
H-240 250 HIW 40000 0PS % Auto. Elec. 2.9%
H-241 £50 S'OT-SFS {NO) Clare 25
'l'vr: 1% DC TELEFHONE RELAYS
Stock - Opereting Colt et
Mo oitage . Resistnce € f Esch
R-109 24-48V 4000, SPDT lulo.[hc $1.50
B o, e omm,  gmEr
K114 32;1 T 1.3
-603 24y -~ P‘ST 125
H-238 24V DT 1.2
H-239 24V m_( 125
-
=i —
SEALED DC TELEPMONE RELAYS
Stock  Operating Coijt Net
Mo,  Voltage _Resistance Contacls .Manufacturer Each
R-125 24¥ . 300. OPOT Clare $2.75
K126 90-120v 2000 DPOT Clare 3:00
R-508 2470V 2800 §FDT . GE-C103C25  3.00
V TYPE DC TELEPHONE RELAYS
Smk Operating Coit et
Voltage  Resistance Contacts Manufacturer Each
I-IN 24-32 1000. SPST (NOD) w $1.20
R-512 24-43V 3500 LE. L
R-513 12-24v 300 OPDT-OPST(NC) W E 1.20
R-S14 46V 60 1.05
®-526 6V 3 DPD'I)S'S‘I’ (INC- o
AC-STANDARD TELEPHONE RELAYS
Stock o‘r«mm Coit Net
MNo. Resistance  Contacts Manutacturer Each
R-212 !0 l35V - NONE Clate 3095
R-213 - DPSI’ (NO) Clare S0
R-605 ZAV = T (NO) Auto Elec. 95
R 24V - DPS'I’ Q NO-]NC) Avlo.Elec. .95
R-607 24v - SPST(ND) Avto. Elec. 95
DIRECT CURRENT
MIDGET RELAYS
Stoch  Operating Coi Ned
Mo.  Voltage  Resistence Conlscls Manufacturer Each
R-132 a4V 0 OPDT $i.20
R-133 24V 300 NONE _60
R 24y 250 4PDT 120
R-135 24V n SPST (NC) 115
R-137 VvV 3 PDT 115
n-138 24y 300 4PST (NO) 115
R-139 24V 4PDY L1s
R-140 24V 280 SpoT LI5
R4 24v 21 3PST (NO) L15
R-142 24V 400 orPOT 120
R-143 24V 280 SPST (ND) .8.M. LIS
n-144 24V 250 SPST (NO) Allied Cont. 115
R-145 24V 300 OPST ("0& Altied Cont. 115
R-146 12v 126 OPST (1NO) (INC) Clare 110
R 147 9-MV 5 T Guardian 1.0%
RB 1 100 OPOT-SPST (NC) Price Bros. 110
R- 6-8V 45 SPST (NC are 1.00
R-150 6V 30 SPST (NO) €-2 Elec. 9%
R-522 26V SPST (ND) RB.M. 65
R 523 90-125v 6! oPOT Clare 1.90
k22 12v 1 OPST (NO) P&B 95
H-242 24-32¢ 00 POT .B.M. 1.20
H-243 24-32v 300 4P0T REM. .20

RELAYS

FOREVERY PURPOSE
Over a Million in Stock!

and save you

a substantial port of the cost.

types not shown.

Whether you require large quantities of relays for
production runs or single units for laboratory or
amateur work, Wells can make immediate delivery

Our capable engineering staff is prepared to offer
assistance in the selection of correct types to suit
your exact requirements.

Each relay is brand new, standard make, inspected,
individually boxed and fully guaranteed.

The following list represents only a finy portion of
our relay stock. Write or wire us for information on

CUTLER MAMMER ’
HEAVY DUTY CONTACTORS
::N:in"i Steck Operaing  Coit N fat
ELAY o. tage  Resi oatacts 4
s Rij8 20V D 100 SPST(NO)i00A. EI4IHI4A  $385
R179 &V OC 6.5 SPST(ND) 50A. GO4IHBIA 300
R180 12V0 25 SP rmo; 50A.  G04H308 E¥-
B ZWOC 8 SIST(ND SoA Metmtwes 325
Spex o luic:!:nu Cantacts Manufacturer Lagy | W233 6V 12 SPST(WO) S0A MemaiCased 313
R-218 e SPD Kurman220C 31,95 | H-235 24V 70 SPST (ND)100A. TypeB FCS
R220 75V 5000 Sho Allied Cont,  1.20
R-221 18-2ev 5000 SPST (K0) Aliied Cont. 115 DIRECT CURRENT AIRCRAFT CONTACTORS
S 5000 [1s1ibros 2-"» 155 |stecx Qpecating Coil e
-] 50V 11000 DPSl-n's” ) G.M. 15 | Mo Voltape Resistance Contacts Manufacturer Each
RATE 24V o0 (%0) 130|182 28v 80 SPST(NO)25 A  Guardian 3185
e e s ooy ks 530 |R183 2 60 SPST(NO)50A.  Allen Eradley 215
i i yoe
R-507 24-48v 1000 $5t-orst 0y Sarn® 118 R-184 28V 'S0 SPST (NO}100A. Genaralflec. 295
R-185 24V 100 SPST (N3 50 A 05SECR 2,05
TYPE 80 DC RELAYS N 10 HE LA T ;}:‘0'-:’-24;.:2
Stock - Operating _ Coil ot |R-188 20V 200 SPST(NO)ISA.  AliedCont. 233
No. ‘Smu Resistance conlncl’: ':n'u".‘&'?"'{" Stl';g H-234 14V 45 SPST(ND)0A. - 165
T £ eoy > Allied Cont. 215 ANTENNA CHANGEOVER RELAYS
R-172 5-8V 0 DPII'I-SPST(NO) Allied Conl.  1.70 Stotk Operating Coil Net
R-173 24V 5 PST (ND) Allied Cont.  1.25 Vella Resistance Contacts Manufacturer Each
R.529 2348V 1000 Thor Alled Cont 250 |nid2 eamvDc ab 20TIOAMP  Alled-NBS $1.35
R23l 12vOC 100. 0POT.6 G.E.
R-25 2432v0C - f;sr-nrst(uc) o s
. N arded K
s gprnin e 8)°DC RELAYS wor 2501 oAC 4 OFOT (1K g.:_;o';w 2
o Vaace . mnm c"?‘(‘ﬂo) s ‘w?w{" ;Eﬁg R-503 12:32v0C 100 SPOT-5PS = 95
.. . on’ : Y
R205 24V %0 POT Atlied Cont 125 COMBINATIONTPUSIERUNTONIANS
R24 12V ) $PST (*0) Allied Cont. 115
H-287 2Iv 230 OPDT Altied Cont  1.25 | Steck  Operating Coil Net
| Mo Voltage  Resistance cnnuu Manufacturer Each
H-208 12289 0C Dual60 ¥ CR279)-R106C8 3165
. w:;:"c'::"'““mc LA . ADJUSTABLE TIME DELAY RELAY
esista Stock Operating Coil Net
a"-:“ vm;.';‘ nlw nee §:’;‘§‘('..°)m 2‘:,",",,";,‘,‘:’,',’,‘,':,2 No. vollAau Resistnce Caanlilso) #aﬁugdum Exch
R204 TSVAC 285 SPST(ND)20A Lescn1327 175 |R-236 115AC e m"m:rs N G Sramet a5
R JVBE b aroraame  PEBxL H’a ’ e
R219 S0VOC 1500 OPST (NO) 15SA  P&B-SP 125 (.1 MECHANICAL ACTION RELAYS
B R HE BTN bR lsa g o e
¥ Each
;& ;ﬂ, AC gg .’5';2} '(‘,.‘o')‘:“ c“ :d Miey 1 32 .z‘s ‘\;;!ugo nms;um Cuvlnl:c.l: 'Gﬂ.l':.ululum ]
H600 NSAC = PSTNDI 2N 51 Dunn thkxizs TYPE C.M.5. RELAY
R§20 12vOC 15 3Psr$noglou. Guard-BNZ  1.05 | Stock  Dperating Coit Net
R-223 28VDC 150 ST (ND) PriceBres. 135 | No. Vomae Resistance Contacis - Manufacturer Each
230 12-20VDC 80, OPST (NO) 1I0A. - 120 [m-511 24V D! 200 MICRO-Sw Clare 3245
H-231 24V 230 OPST (D) RBM s ST (D)
DC CURRENT REGULATOR
DC-TYPE 7¢ ROTARY RELAYS Stock o.:::nn; . Ic:’ll Contact .
Operati Coil et | _Mo. n cn nce Contacts anutacturer Eac
:,‘? 9:::;“ Resistance cm;,., Mantacurer Each (%509 612V SPST (NG G.E. 08
) ros.
XM N 6PST (3] price B “s LATCH AND RESET RELAY
3. Stock  Operatin, Coil Nt
RA99 2432V 250 &'3 DPST (NC) Price Bros. No, Vaita e. Resistance  Contacts Manufacturer Each
] g’g i :g;%r-?gr(nc Price Bros. l‘-" R-500 12V 10. DPOTI0AMP St Dunn:
NG 0PDT O priceBros. 165 CERIELIE kLD
601 91V 80 IPST (ND) PriceBros. 165 PE-ROTARY STEP RELAY
Stock  Operating Coil et
No. Voltage  Resistence Contacts Manufacturer Each
RS2l 612V 30
23POSITIOR  W.E. $10.9%
DIRECT CURRENT DC-RACHET RELAY
KEYING RELAYS Stock  Operaling Coil et
u"z'a'n ‘“v" u"iz“'m g"r'l'n‘wsr NO) gmgmm' sizm
Stock Operating  Coil . Met | ) { —
No.  Voitsge Resistance € Makii Each
RS0 1 5 OPOT 10 AMP Muncegiee,
2 2000-
:.]gl ig r:: g:g{ m:x'p Aﬁ‘rg‘;,, X Speelcl Scmple El‘lgll‘l”l’ll‘lg Offer
— — Typenma 135 Any ten relays listed (one of each type)
L i °'°T““"‘"’ foch s with the exception of Stock Nos. R-621
R194 MV %5 opst(uo) 10AMP Leach and R-246—only $10.00.
Ty mstsnvn 25
R19S 6V 32 OPOTIAMP  GECO. s
S = B;g]‘(loaur ﬁ di 15 |ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR
llll Hn 1
v 170 Amp
s Troeizsaoews 2 LOCAL PARTS JOBBER
%94 185  SPOTI0AMP  Leach-BFM  1.05 | Manufacturers: Write For Quontity Prices.
Distributers: Weite For The New Wells Jobber Monuat.

Television is Booming—Cash in on it!

N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL.
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Mercury, “messenger of the gods,” was slow compared with

Ultrafax — which moves at the speed of light.

This messenger divers a million words a ninmufe

Recently, at the Library of Con-
gress, a distinguished audience saw
documents flashed across Washing-
ton by a new means of communica-
tion. .. and reproduced in facsimile.

This was Ultrafax in action—a super-
fast television communications system
developed at RCA Laboratories. Repro-
ductions of any mail—personal, busi-
ness, or military . . . including police de-
scriptions, fingerprints, bank drafts,
government records—can travel at
186,000 miles a second!

Material to be sent is placed be-
fore an RCA “flying spot™ scanner,
and transmitted by ultra-high fre-
quency radio signals. Miles away
the pictures appear on a picture
tube and are photographed. Nega-
tives are ready for printing or pro-
jection in 40 seconds.

Eventually, when Ultrafax comes
into commercial use, a complete Sun-
day paper—every word, every picture
—may cross America in 60 seconds . . .
a letter in the twinlding of an eye.

Science at work. ..

Ultrafax is but one of scores of ma-
jor achievements pioneered at RCA
Laboratories. This leadership in sci-
ence and engineering adds value
beyond price to any product or serv-
ice of RCA and RCA Victor.

Examples of thg newest develop-
ments in radio, television, and electron-
ics may be seen in action at RCA Ex-
hibition Hall, 36 West 49th Street,N.Y.
Admission is free. Radio Corporation
of America, Radio City, N. Y. 20.

RADIO CORPORATION of AMERICA
World [Leader in Radio — First in Televisiorn
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There is one name in every field...

that carries acknowledged

leadership and unchallenged prestige.

In television receivers

that name is— @MM@W

Illustrated: the Du Mont Westminster with
the world’s largest direct-view screen (213,
sq. in.), AM, FM and shortwave radic,
record player and album storage space.

ALLEN B. DU MONT LABDRATORIES. INC. « GENERAL TELEVISION SALES OFFICES AND STAT:ON WABD, 515 MADISON AVENUE, NEW YARX 22, N. Y. » HOME DFFICES AND PLANTS. PASSAIC, N, 1.
Copyright 1948, Allen B. Du Mont Laboratories, Inc
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