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Here is a complete and well integrated line of high-frequency measur-
ing equipment . . . versatile, rugged instruments and accessories for signal
and pulse generation, impedance measurement, detection, modulation,
attenuation, and transmission through shielded coaxial lines.

These instruments are designed for high accuracy, dependability, and
convenience. They are readily combined to form a variety of systems for
practically any high-frequency measurement.

The new Transfer-Function Meter, announced in this bulletin, makes
possible the measurement of important transistor, vacuum-tube, and
other four-terminal-network characteristics. The Dielectric Measuring
Line, another new design, permits low-cost measurements of basic di-
electric properties with accuracy and convenience not previously possible.

Automatic data presentation is provided by G-R Sweep Drives for the
Slotted Line and for G-R’s broad line of oscillators. These technigues
cut measurement time . . . and indeed, make investigations possible which
are not otherwise economically practical.

agy 275 Massachusetts Avenue
y . Cambridge 39, Mass., U.S.A,

SAN FRANCISCO TORONTO

NEW YORK PHILADELPHIA WASHINGTON
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Has No Equal

for VHF-UHF
Measurements

Type 1602-B

$ 295, including accessories
The Admittance Meter is the only instrument that can meas-
ure admittance, impedance, VSWR, as well as many other char-
acteristics in the transitional range between impedance bridges

Specifications

Frequency Range — 20-1500 Mc;
direct reading between 41 and
1500 Mg — useful for match-

ing to 2000 Mc.

Impedance Range — with Type BE74-LK Line
Stretcher, 1 to 5000 ohms resistive, and 1 to
=5000 ohms reactive.

Admittance Range — Conductance, 0.2 to 1000
millimhos; susceptance, =0.2 to =1030 mil-

limhos.

VSWR Range —

Accuracy — for both conductance and susceptance
at frequencies to 1000 Mc {only slightly less ac-
curate to 1500 Mc),

. =(3% <+ 0.2 millimho) ta 20 millimhos
. =@V + 0.2 millimho) from 20 to e
‘M is scale multiplying factor

millimhos;

1to 10

and slotted lines.

This compact device represents a unique technique
in vhf-uhf instrumentation. It offers unmatched speed
of measurement — move two levers to obtain detector
null and the answer appears directly on dial. In this
manner, the Admittance Meter can be used to maich a
load to a line, to compare directly the impedance of one

circuit or component to that of an-
other, as well as for direct impedance
measurements.

Low cost is due to the simplicity of
Accuracy,

. for matchmg 39 accuracy to 2000 Me.

Accessories Supplied — complete set
of standards and interconnecting efe-
ments shown.

Generator and Detector — recom-
mended are Unit Oscillator {pg. 10)
and Heterodyne Type DNT Detectar
(pg. 12). ',//Scales read directly in conductance and suscep-

tance and are independent of frequency and detec-

the operating principle.
wide impedance and frequency ranges
are inherent in the design.

Operating Advantages

on Admittance Meter when used with the Type
874-UB Balun and '4-wavelength line.

tor calibration. 2 i
¥ VSWR can be measured simply and directly
/With a lj-wavelength coaxial line between by voltage-ratio methods.
“unknown" and instrument, scales become direct

reading in resistance and reactance.

§“"Line-length corrections are completely elimi-
nated when the Type 874-LK Constant-Impedance
Adjustable Line is used.

VNO sliding balance — conductance and suscep-
tance (or resistance and reactance) adjustments

are independent of each other. § The many Type 874 accessories described on

following pages permit practically any measurement

]/Impedance of balanced circuits is read directly which may be required.

Stubs and Lines (Seepage 1)
for use with Balun

Type 874-UB | $75

for measurements on balanced lines and circuits

Frequency Range T i Total . . Uiy ! ; | : ]
Negacptiasy (Twoof eaeh required) Bl Price The Balun is a unique device for converting from balanced to unbalanced
g systems over the range from 54 to 1000 Mc, The balanced-to-un
470 to 1000 874-D20 Adjustable Stubs | 528 Y g balanced
/010 525 874-D20 Adjustable Stubs . transformation is obtained by using a semi-artificial, half-wave line made up of
. . ;T_ 3:‘1;103 f"; Lines Y 3 | two sections of 50-ohm coaxial line and two shunt tuning elements. The instru-
74-D2 justable Stubs I LTy

and 874-L20 Air Lines | | | $ 40 ment is tunable for maximum accuracy.
22510 280 874-D20 Adjustable Stub | = : - : d £

amJjUBH-LSt] ,eI,J"SL.'nES :I l § 41 * m'akes‘_-pu_ss_tb[t_a accurate impedance, _mJSSlonlmeS,and onTV recewermputsand
170 to 280 874-D50 Adjustable Stubs | VEWR, gain and sensitivity measurements other communication equipment. Write

and 874-1.30 Air Lines | & $ 41 on ba!anced'systems for the bookle;t “The Measurement of
174 to 216 B74-VC Vaar:j:lagl’edclflpoaﬂmrf' | sitt + converts grounded signal generators Cable Characteristics"

74- ir Lines | § ¢ | Feusisll || i : |

140t0 174 874-VC Variable Capacitors i Eii to signal sources with balanced outputs. # facilitates measurement of balanced

and 874-L20 Air Lines | sz | * permits accurate measurement of at- antennas — determines VSWR introduced
39 t0 140 874-VC Variable Capacitors | j tenuation as well as jmpedance of bal- into 300-ohm twin-lead by filters, lightning

and 874-L30 Air Lines -LJ E $113 .' anced twin-lead, twin-line, other TV trans- arrestors, etc.
54to 88 874-VC Variable Capacitors & j

f;‘gﬁ{;":L Series % si2z | * accessories supplied: Type 874-UB-P1 terminal for use with 300-chm systemns; Type

k_, i 874-WN3 Short-Circuit Termination and Type 874-WO3 Open-Circuit Termination to
E facilitate tuning

Additional Accessories Available

Type B?d-ué -p2 2un.ni|'m ?emma! Umi . compensated for connecting 200-chm bhalanced
transmission line directly to Balun: complelely eliminates line-length corrections with
B74-LK Line Stretcher. .. oovvveivnnis A T T L e F et 1

Type B74-UB Balun and Accessories
shown with two Type 874-D20 stubs,
mounted on Type 874-7 stand.

Type 874-UB-P3 300-chm Terminal Unit ... consists of two 50-ohm resistors in series with the
balanced terminals. . . when used with the Balun’s coaxial terminal terminated with 50-ohms
the balanced source or load becomes 300 ohms . . . also useful for producing 300-ohm
balanced output fram a 50-chm signal gererator. i oviiiiineeiinnnn.s +ees: 31500




Type 1607-A

a VHF-UHF Instrument

.. of Transistors . ..of Vacuum Tubes

For use with the Transfer Function Meter,
generator and detector are required as shown,
G-R Unit Oscillators and Type DNT Detectors
(described on pp. 10, 12) are recommended.

! = <

Now possible are laboratory and production measurements of im-
portant transfer characteristics, including complete investigation of basic
transistor and vacuum-tube properties from 25 to 1000 Mc. The means
for such measurements have long been needed.

For example, at low frequencies the short-circuit current gain e« (-hy)
has a pure real value and can be measured on conventional transistor
testers. At high frequencies o becomes a complex number, and until
now there has been no simple way to measure it up to 1000 Mc. This can
be done with the new G-R Transfer-Function Meter, which measures all
other transistor transfer functions as well. Results are given directly in
real and imaginary components.

In addition, the instrument can measure forward and reverse trans-
impedance, complex voltage gain, complex current gain and phase char-
acteristics of networks . . . transmission lines . . . multi-stage amplifiers
... attenuators . .. and other four-terminal devices. Operation is straight-
forward. In each case the answer is given direct!y, with multipliers, in
terms of real and imaginary components. The instrument is suitable for
use in routine measurements by relatively unskilled personnel.

With suitable component mounts, two-terminal grounded or un-
grounded impedances and admittances can also be measured.

N for Direct Measurement of all Forward
and Reverse Complex Transfer Functions

a 'hf Commuon-base u... = Open-circuit voltage gain . measures gain and phase shift of amplifiers,
( ) ' " short-circuit current gair; Y (Y g & transmission circuits, and other active and pas-
jg o = m (TZI SR i TTransadrm:tanc? sive four-terminal networks.
= SE oy ... ... Common-emitter, ransconductance an ransusceptance Z
-circul i 2 2. ........Forward and reverse
h . . short-circuit current gain T _ Feedback Transadmittance 21, %12 fransimpedance
r.. .....Open-circuit, voltage feedbachk factor th,Yl'.!. . ioiForward and reverse
looooooooo..o......... .  Baseimpedance transadmittance
/ /
Feeoooooooooo............ Emitterimpedance I/l 1i/ls...  Forward and reverse
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. .. of General Networks

current ratio

Es/E; E\/Es. Forward and reverse
voltage ratio

\

Instrument measures real and imaginary
parts, or absolute magnitude, as desired,
of all above transfer functions.

Type 1607A Transfer-Function Meter $1525
SPECIFICATIONS

FREQUENCY RANGE: 25 to 1000 Mec
BIASING provisions built-in for use with external d-c sources.
MEASUREMENT RANGES:

Smallest
Scale Division| Maximum | Accuracy
Voltage & Current Ratios (R)  0.025 30 2.5 (1 + R)% + 0.025
Ly .
Transimpedante (Zu1) 1250 1500 @ 25(14+3)% + 1250

Transadmittance (Yai) 0.5 mmho | 600 mmhas | 2.5 (1 —.-Y-jg)% 4 0.5 mmho




Type 1607-A

a VHF=UHF Instrument

_ Ngw

. of Transistors

; . ..0f Vacuum Tubes
a (-he)

~ For use with the Transfer Function Meter,
generator and detector are required as shown.
" @-R Unit Oscillators and Type DNT Detectors

(described on pp. 10, 12) are recommended.
B

“ 0T

Now possible are laboratory and production measurements of im-
portant transfer characteristics, including complete investigation of basic
transistor and vacuum-tube properties from 25 to 1000 Mc. The means
for such measurements have long been needed.

For example, at low frequencies the short-circuit current gain e (-hy)
has a pure real value and can be measured on conventional transistor
testers. At high frequencies @ becomes a complex number, and until
now there has been no simple way to measure it up to 1000 Mc. This can
be done with the new G-R Transfer-Function Meter, which measures all
other transistor transfer functions as well. Results are given directly in
real and imaginary components.

In addition, the instrument can measure forward and reverse trans-
impedance, complex voltage gain, complex current gain and phase char-
acteristics of networks . . . transmission lines . . . multi-stage amplifiers
... attenuators . .. and other four-terminal devices. Operation is straight-
forward. In each case the answer is given directly, with multipliers, in
terms of real and imaginary components. The instrument is suitable for
use in routine measurements by relatively unskilled personnel.

With suitable component mounts, two-terminal grounded or un-
grounded impedances and admittances can also be measured.

for Direct Measurement of all Forward
and Reverse Complex Transfer Functions

.....Common-base, .. Open-circuit voltage gain ... measures gain and phase shift of amplifiers,
short-circuit current gain Y (Y 3 transmission circuits, and other active and pas-
m 21 Transadmittance sive four-terminal networks.

ﬂ. ? 4 ... Commaon-emitter, (Transconductance and Transusceptance) Z Farvard Snd reverse

h 5 o short-circuit current gain YIE Feedbiack Tranisadmittarce 1,&12 it i
tiies.. Open-cin r

r 2] cuit, voltage feedback facto Yzl,le . N . Forward and reverse

L T R ... Base impedance transadmittance

S i b s wmir e - .. ..Emitter impedance |2,"ri|, Il/ [2 ..... Forward and reverse
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. .. of General Networks

current ratio

Es/Ei. Ei/Es. Forward and reverse
voltage ratio -

Instrument measures real and imaginary
parts, or absolute magnitude, as desired,
of all above transfer functions,

Type 1607A Transfer-Function Meter $1525
SPECIFICATIONS

FREQUENCY RANGE: 25 to 1000 Mc
BIASING provisions built-in for use with external d-c sources.
MEASUREMENT RANGES:

Smallest
Scale Division| Maximum ] Accuracy
Voltage & Current Ratios (R)  0.025 30 | 2.5 + R% +0.025
Transimpedance (Zz21) Lisn 1500 2 25 (1 +%)“/ﬁ + 1250

Transadmittance (Yza) 0.5 mmha | 600 mmhes | 2.5 (1 —+ %)% + 0.5 mmho
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Type B74-VI ; [—,r '
Voltmeter Indicator ... $80 . G o g7 L
. TR A=Y

Crystal Current: 200 pa for full scale calibration
Range and Accuracy: 0.1 to 2 volts =0.05 volt

2000 Mc.

Coaxial

| Cross Section of
'/ Mated 874 Connectors
illustrates uniform con-
nection formed. VSWR

Universal Type 874 50 ohm ==
- is less than 1124;10 4$OOEM£?4TI&§nuﬂnégtlé$
Coaxial Connectors =iy o

need for latrgeT?m[‘:s of mtaleﬁnd female
. v g e onnector has proven
* Excellent Electrical Characteristics :3?3[}%“ fgrs mealssurement purposgs and

instrument use.

* Easily Interconnected

P
__", ’*‘f

S
874-B Basic Connector \
for rigid, 50-ohm, air-dielectric
coaxial line.o.vvvvivre.. $1.25
Panel Connectors Panel Connectors
with adaptor and with flanges for
nut for mounting mounting Cable Eonnemrs For use with cables below
$2.90 $2.90 2.00
for any listed for any listed for any listed Impedance Match Unmatched
874 P 874-PB 874-C 874-A2 RG-7/U
874-P8 874-PBE 874-C8 RG-8/U RG-]]{!U -63/U,
=114/, -133/U, -144/U
874-P9 874-PBY 874-C9 RE-9/U, -87A/U,
-116/U
874-P58 874-PB58 874-C58 RG-29/U, -55/U,
-58/U, ~141/U, -142/U
B74-P62 874-PB62 874-C62 RG-59/U, -62/U,
~71/U, -140/U

to all Common Systems

To Adapt Dcrglar G-R 'I'yna i

to Type On Adap{nr On Maator Price
874-QN) & 874-QNP $3.75 & $4.50
874-QC) & 8&74-QCP $4.75 & $6.25
874-QB) & 874-QBP $4.75 & $34.75
874-QU) & 874-QUP $4.00 & $4.25
874-QH) & B74-QHP $6.50 & 36.50
874-QL) & B74-QLP $19.50 & $30.00

874-QU3A Adaptor to 3% -inch uhf line

.$125 ... couples to standard 50.0-ohm
uhf fransmission line .. . makes possible di-
rect connection of any G-R coaxial test-equip-
ment to antenna systems for impedance and VSWR
measurements at the operating frequency.
This element is silver plated for minimum loss, Electrical
characteristics excellent; VSWR less than 1.03 to 920 Mc,

874-QU1 Adaptor to %", 50.0-ohm uhf transmission line....$21
874-QU2 Adaptor to 154", 50.0-ohm uhf transmission line...$75.00

874-QV2A Adaptor
to 1%-inch line . . . $62.50
. similar to 874-QU3A but
couples to 51.5-chm vhf transmis-
sion line. Used with Admittance
Meter for rapid, reliable antenna
testing; VSWR islessthan 1.02 over
complete vhf band.

874-0V3 Adaptor to 3%, 51.5-0hm vhf
transmission line.............. $110.00

874-02 Adaptor for con
necting Type 874 system

@ 874-06 Adaptor
P fits G-R Type

27ANF Lead Assembly 8?4-&7 Adaptor to G-R
5

binding posts, banana
Type 774 Connector. .$4.25 $4.25

plugs . ivnis S

=% to Type 274 Connector,

Elements an

(e
=5

AT

3=
e

S

SO

SEEE I

The Voltmeter Indicator, used in combination PRy ey
with the Voltmeter Detector or Rectifier is a com- 874-VQ e74:va X B874-VR

pact, accurate system for measuring or monitor- Voltmeter Detector... $30 Voltmeter Rectifier... $30
ing \'ollagc: in coaxialsystenl_&_'lthc Indicator con- 4 A general purpose detector of  Similar to 874-VQ but contains resistor
sists oI"a rnfcroamm'etcr,‘sensmvuycantroland 60- cither modilated or unmodulsted  which makés ontpus impadancs 50 ohris.
cycle circuit for calibrating the crystal at any level signals. Can be inserted at any T Cosalimattont it s Nt Fids,
between 0.1 and 2 volts. Accuracy of TRasIEn point in 50-ohm line without in-  cator, makes possible conversion of any
ment is independent of crystal characteristics. . troducing appreciable discontin- gt 7 g e A s o

uity. With the 874-WM 50-ohm by providing means to monitor output
Termination, this unit can be  voltage.

Input Resistance: 600 ohms minimum — 10,000 chms °  used as a matched Detector, and  Fraquency Range: from below 15 Mc to above 2500 Me,
maximum with the 874-VI Voltmeter Indica- subject to resonance correction above 1000 Mc;
tor it will measure voltage in a resonance at 3600 Mc.

50-ohm line. VSWR is less than Maximum Voltage: 2 volts
1.1 at 1000 Mc, less than 1.2 at  By-Pass Capacitance: approximately 300 puf; crystal

shunt capacitance is 1 uuf.

Cables and
Patch Cords

874-A2 Paolyethylene Cableis |
50-ohm =59, double shielded \
27c¢/ft. for 25 ft. or more; |
50c/ft. for less. |

874-A3 Pnlyaﬂlylene Cable small-diameter, double-shielded, 50-
ohm ==5% cable . .. 3" oulside diameter, has stranded center
conductor for good ﬂex:bmty (similar to RG-58A/U except is
double shielded). .. 20c¢/ft. for 25 ft. or more; 35¢/ft. for less.

B74-R20 Flexible Line
3-ft. 874-A2 double-
shielded cable with
874-CConnectors$6.50

874-R22 Patch Cord
3-ft. Type 874-A3
double-shielded cable.  874-R21 Patch Cord
Very pgood flexibility  3-ft. single-shielded,
$6.00 50-ohm cable, 874-C58

CableConnectors$6.50

B874-R32APatch Cord has
3-ft.,  S0-chm  single-
shielded cable with 874-
€58 Cable Connector and
G-R  Type 274-ND
Shielded Doubla Plug
$5.50

|

|

\

:

i

\

\

|

|

|

\

\

\

|

|

\

¢ |

274-NF i |

Lead Assembly for connection to |
874-Q6 Adaptor, 274-ND Shielded

Plugand 838-A Alligator Clips §1.50 & / [1

B874-FR-1
Rejection Filter
tunable from 54 to 72 Mc, rejects funda-

LT | A, useful for measuring

harmonics of transmitters, oscillators and

other equipment. ......ovvvunn. $35
B74-FR-2 Rejection Filter B74-FR-3 Rejection Filter
tunable 76-88 Mc....$35.00 130-216 Me.........$35.00



Type 874-MR 1
Mixer Rectifier .
$32.50

. for mixing signals between 50 and 5000
Mc to produce i-f signal below 40 Mc. . .
has minimum conversion loss, This Recti-
fier is a component of the G-R Type DNT

Null Detector (page 12).

Dperating Frequency Range; 50 to 5000 Mc

Maximum Crystal Current: 5 ma

Maximum Input from Local Oscillator: 2 volts

Cut-Off Frequency of Output Filter: 40 Mc

Conversion Loss at 30-Mc Output, dependent on
load impedance; about 6 db with Type 1216-A

E Uniti-F Amplifier.

B74-LR Radiating Line enables 874-T Tee e .
for connecting elements in
shunt with a coaxial line
$9.00

coupling to field within line.

874-MA
Adjustable Coupling Loop
can be clamped in any de-
sired position....... 6.50

.$8.50

B74-EL i
90 Degree Ell for right-
angle bends....$7.50

874K
Coupling Capacitor

Type 874-X Insartion Unit..... . $5.00

. a shielded enclosure, for *

‘home-

made” filters, attenuators, impedance-

matching networks, vhf tra_nsformers_and
other components. Cylindrical space is 2

long by %is" diameter.

874-F4000 Low-Pass Filter reduces
harmgnics above 4000 Mc . . . maxi-
mum4-db insertion loss in passsband

8?4 FZUDU Low-Pass Filter csuitz off

874-F1000 Low-Pass Filter cuts off
St 1000 ME. L < daninnaisiia v $14.00

8?4 F500 Low-Pass Fllter cuts off at
00 M 16.00

874-F185 Low-Pass Fllter cuts off at
IEMe T i svvenny enee s SRl

—LY

874-620 Fixed Attenuator, 20
db, has very low VSWR less
than 1.1 to 1000 Mc, less than
1.3 to 4000 Mc . . . l-watt
power handling Capaclt)‘ (3000
watts, peak).........$25.00

374 GII:I Fixed .ﬂt‘h;l!mﬂ.r.lr':1|

874-G6 Fixed Attenuator,
6 db 5.00

8?4 G3 Fixed Attenuator
(i R e $25.00

874-XL Series Inductor... $11.00 |
General

resonant line circuits, matching trans- |
formers, and baluns at low frequencies,
0.226ph = 5% at 1 k

blocks dc and low audio fre-
QUANCIES. .o ovraasisiea. $8.50

for supporting coaxial systems; includes
heavy base, horizontal and vertical rods
and three universal clamps......$17.50

Type 874-M
Component Mount...$25. complete

.. a shielded enclosure which greatly minimizes effects of
‘lead” reactance and stray capacitance in high-frequency
impedance measurements of resistors, capacitors, inductors
and combinations of circuit elements. Useful from dc to
5000 Mc. The Mount connects directly to Slotted Line,
Admittance Meter and other G-R Coaxial Elements. Open
and Short Circuit Terminations
are supplied to simplify
determination of line-
length corrections.

874-JR Rotary Joint permits rotation
of one section with respect to another

$10.00

874-MB
Coupling Probe
for electrostatic coupling to external fields
$3

purpose tuning element for

Type B74-Z Stand

Type 874-GA

.Wnuamr, .

---$55.00

. a precision-tooled, continuously adjustable Attenuator
for pruducmg accurately known voltage ratios, for adjusting
voltage magnitude and for attenuation measurements with
high precision.

Frequency Range: 100 to 4000 Mc
Attenuator Range: 120 db
VSWR Introduced Into Line: less than 1,03 at 1000 Mc

Accuracy with Stub-Terminated lnnut' = (1% of difference
in Attenuation readings +0.2) db

874-BM Balanced Termination for use with 300-ochm
balanced transmission line from dc to 900 Mc... has
VEWR of lessthan 1.2 and ' -watt rating......$9.00

Type B74-VC "
Variable Capacitor...

$50.00 (Shielded Case Supplied)

a general-purpose tuning element for use at lower
frequencies where adjustable stubs and lines are in-
convenient because of their large physical sizes.

Features milled aluminum rotor and stator, high-
temperature polystyrene insulation, precision ball
bearings, accurately-engraved drum dial and well-
shielded enclosure. Capacitance variation is 56 puf
at 1 ke. Minimum capacitance setting remains essen-
tially constant at 14 puf to 200 Mc; maximum
capacitance setting is 70 puf to 50 Me.

B74-WN

Short- Circuit

Termination .

for establish- Circuit

ing reference Termina-

conditions  at tl'qnlt\;\f:th

connector shielding
$2.50 cap..$1.75

B74-WN3 has “short” 3.cm B74-W03 with "open” 3-cm
further away from connector further down the [line from
CONABCEOT. < cvas v ans $3.00

B74-WM 50-ohm Termination provides impedance match to
50 ohm systems from dc to sev eral thousand Me...... $12.50
=y,

sl

874-W100 100-ohm Coaxial Standard short
length of 50-ohm line terminated in 100-ohm
resistance . .. useful for checking accuracy of
measuring devices, for use in matching net-
works and as general-purpose standard from
f b ovar 2000 Mo sl s $32.50

874-W200 200-ohm Coaxial Standard
same as above but with 200-ohm resis-
N R L s $32.50

874-D20
Adjustable Stub with calibrated cm-
scale indicating position of termination;
20-cm travel....... A e R ....$14.00

o

B874-D50 50-cm travel; movable marker replaces scale. ... $14.0C

B?}?Tlé;? él]écmnir Line
wi -8 Connector at &= i I
eachend......... $5.50 : . : E
B74-L20 20-cm Air Line

874-L30 30-cm Air Line

874-LK20
Constant-lmpedance
Adjustable Lins

... line stretcher with low VSWR

and uniform 50-chm im-

pedance; telescopes o~
= —

22cm... $36.00
874-LK10 similar to 874-LK20, 5,//
but has shorter over-all length '

and only 10-cm travel; small size
is greater convenience at higher
frequencies. .. $33.00

874-LT Trombone
Constant-impedance
Line . .. two 874-LK20's
permanently connected to
U-block gives adjustable range of
- 44 ¢m; permits line length to be varied
without moving either input or output $85.

874-LA Adjustable Lins (not canstant im pedance)
with 25-cm travel. ..cocuscivivesansias 1.50
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40 to 2000 Mc
Three Oscillator Sections e

For flexibility and economy, !ach of these signal generators is
built in two units mounted in afsingle cabinet. The power supply,
modulator, and metering systefh make up one unit — one of three
readily interchangeable carrie?osciilator units fits in the other side
of the cabinet.

The two lower-frequency deels have wide-range butterfly cir-
cuits in which tuning is achieved by simultaneous variation of induc-
tance and capacitance withBut use of sliding contacts. These two
units deliver one volt, open circuit. The highest-frequency model
with an output of 0.7 v is funed by adjustable transmission lines.
Double shields enclose thefoscillator units, and power lines are well
filtered. All three instruménts feature good stability and low drift.

Simplicity, economy, gnd reliability were important considera-
tions in this design, an@ the resulting instruments are moderately
priced, compact, light U‘l weight, and durably built.

S00-2000 Mc
Type 1021-P4 Oscilllator Unit

This high-frequency Oscillator Unitisa
grid-separation triode oscillator with a
Type 5675 uhf-pencil tube. The instru-
ment has provision for square-wave and
pulse modulation from external mod-
ufators . . . is essentially free of noise
modulation caused by microphonics and
vibrations . . . frequency calibration is
+1% ... drift is less than 0.19; per day
... output is continuously adjustable
from 0.5zv to 0.7 volt, open circuil at
50 ohms . . . shielding is excellent.

Same Power Supply

Type 1021
Standard-Signal
Generators

250-920 Mc

Type 1021-P2 Oscillator Unit

Butterfly Circuit
makes possible the
unusually wide tuning range of this 250-
920 Mc oscillator — sliding contacts and
varying ground currents through the
bearings are avoided.

40-250 Mc
Type 1021-P3B
Oscillator Unit

Frequency Calibration: direct reading

to 1%

Output Voltage: continuously adjust-

able, 0.5xv to 1.0v, open circuit

Qutput Impedance: 500 ==10%

Qutput Meter: voltage indications ac-

curate lo better than 209%; meter
circuit can be calibrated against ac-
curately known 60-cycle line —
switch permits reading of percent-
age modulation applied.

Amplitude Modulation: 40-250 Mc and

250-920 Mc oscillators adjustable
0-509%; Internal, 1000c; External,
flat within 3 db from 30c to 15ke —
900-2000 Mc unit may be square-
wave modulated over 100-5000
cycles from external modulator,

Shielding: stray fields and residual out-

put voltage are sufficiently low for
measurements on receivers of
1uv sensitivity.

Talevision Picture Modulation is readily pro-

duced at any irequency from 40- to 2000
Me with the Type 1000-P6 Crystal-Diode
Modulator (pg. 8) and the video output
from a standard TV receiver. With the
Type 1000-P7 Balanced Modulator, 1005
tion is readily obtained, and pulsi
with fast rise times and short durations is
possible with a high degriee of carrier sup-
pression.




These oscillators are efficient, well-shiclded sources of power
with unusually wide frequency ranges. They are built for maximum
utility in the research laboratory, production-test department, and
college experimental class. All but the Type 1208-B are adaptable
to sweep techniques.

The output system for each of these oscillators consists of a
coupling loop at the end of a short 50-chm coaxial line which can
be rotated. Each oscillator is mounted in an aluminum casing and
is shielded with a spun-aluminum cover. A jack is provided for
direct external amplitude modulation ; approximately 40 volts audio
is required for 30% modulation. The Type 1000-P6 Crystal Diode
Modulator (see page 9) can be used with carriers above 20 Mc.
Calibration accuracy is 1% for all models except the Type
1208-B (=4-2%). All units have vernier dial drives. Unit power sup-
plies are required, see page 11.

High Frequency

Coverage from 500 Kc to 7425 Mc

500 kc to 50 Mc

in two 10:1 frequency ranges . . . 2 watts outpot from 500 ke
to 5 Mc, 200 mw fram 5 to 50 Mc. . . frequency increment set-
tings to 0.0002 of each main dial division.

Type 1211-B R-F Unit Oscillator . . . $275

50 to 250 Mc

. semi-butterfly tuning circuit (no
sliding contacts) varies inductance and
capacitance simultaneously to supply =
at least 80 mw.

Type 1215-B VHF Unit Oscillator.

. %190

65 to 500 Mc

.. 100 mw output; up to 500 mw at center of range
.. 50% butterfly rotation spread over 270° on dial.

Type 1208-B VHF-UHF Oscillator. . $210

250 to 920 Mc

.. 200 mw output . . . butterfiy-tuning circuit

i80 to 600 Mc

. 300 mw output . . . identical to the Type

iéUB-B, except has lower frequency range pro-
duced by.elimination of one of two parallel

assures smooth frequency adjustment, avoids
uhf tuning difficulties . . . 4-inch dial; vernier
makes 414 turns for 270° of dial calibration.

inductances in its butterfly circuit,
Type 1209-BL VHF-UHF
Oscillator...$245

Type 1208-B UHF
Oscillator... $245

LOW ! cosT

900 to 2000 Mc

.. 200 mw output . . . drift is less than 0.19% per
day . .. may be sine-wave, square-wave, pulse, or
frequency modulated.

Type 1218-A Unit Oscillator. . $465

$215 without 1ube

2700 to .7425 Mc

The Type 1220-A ¥
Klystron Oscillator
is a low-cost, small
and compact microwave stgnal source utsmg ‘;landard reﬂex

klystron tubes with self-contained cavities. Eight different

tubes are available to cover the 2.7 'to 7. 4 kMc range.
‘An important feature is the provision for internal square-
wave modulation, and the ease with which the instrument

can be pulse or f‘requency modulated from external saurces.‘

This Oscillator is convenient and flexible in operation .
VHF-UHE signal source that is capable of producing stable.
high-frequency signals of adequate power for iaboratory
‘measurements, production-test work, or for use in college
‘experimental classes.

Price  Nominal
T pe No. & Price Klystion for Power Out (mw)
- Kiystr Hator Tube Tube . Average Over

Range including tube Type only Frequency Range
2700-2960 Me 1220-Al, $264.65 7260 § 49.65 100
. 2950-3275 Me “1220-A2, $282.90 043 56790 50
- 3400-3960 Mc 1220- 5 2K29 $ B0.75 50
3840-4460 e 1220-A4, §322.15 |2K56 §107.15 |78
4240-4910 Mo 1220-A5, $271.45 2K22 $ 56.45 100
! 1220-A6, $311.45 6115 § 96.45 0
1220-A7, $282.90 QK404 § 67.90 o0
ssan 7425 Me 1220-A8, $282.90 5576 % 67.90 50

Note: The klystrnn tubes used in these oscillators are ﬂes{gned for refatively infrequent tuning.
The flexible copper diaphragm used to vary the fraguency is'subject to failure due to fatigue.

Depends on klystron tube used (see table); all units are ather-
| wise jden frequency range of any unit can be changed to that of any
- gther by inserting the appropriate klystron tube.

‘Internal Mudula‘tlun- 1-ke square wave, adjustable = 15 cycles

_Fraauencar Ran

Square waw e .50 to 200 ke: sine or sguarg-wave modulating signal of at
least 15¢, fms requ:red Gk Type 1210-B-R-C Oscillator recommended
Pz 9

P‘ulse 1ta 10,800 us duration, 0.25.u5 rise and falf time, 50 ¢ to 200 ke repeti-

tian rate at least 20v peak purse voltage required — Typa 1217-A Unit Pulser
‘racommended modulator (pe. 9).

'Fraquency Modulation at jeast = 10 M excursion obtained with less
than 3 db chanze in Dutput —atblcan rms input of ?he order of 10 is suitable.

‘Power Supply’ Units on page 11 recommended.
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The sweep drives described in this section are mechanical accessories that
convert manually-operated equipment to automatic operation. The im- {
proved efficiency of the converted instrument pays for the conversion many \

times over.

For Wide Range Automatic Data Display

The GR 1750-A Sweep Drive has provision for adjustment of sweep arc, sweep
speed, and center position . . . even while the drive is operating. This instrument
attaches to any dial, knob, or shaft for automatic sweeping of oscillators, potentio -
meters, switches, and other equipment.

Ever-changing oscilloscope patterns show the effects of circuit changes with un-
equaled clarity. Measurements are made simply and in a fraction of the time re-
quired by point-by-point methods.

In combination with continuously tunable, wide-range G-R Unit Oscillators which
cover the complete frequency range from 0.5 to 2000 Mc, a versatile and inexpensive
system of sweep signal sources is available at r-f, v-h-f and u-h-f frequencies. The
Sweep Drive can be coupled to either the vernier control for sweeping over moderate
ranges or can be connected directly to the main oscillator dial.

Type 1750-A Sweep Drive...$460

Type 807-R and 908-R Dial Drives

for automatic sweeping of G-R Unit Oscillators and
other equipment using G-R Type 907 and 908 Dials.
They are available at lower cost, but are less flexible
than the Type 1750-A Sweep Drive. Driven by syn-
chronous motors, they are restricted to one speed.
The two low-speed models are designed for non-
reversing counterclockwise traverse only. The higher
speed models reverse direction by means of adjust-
able mechanical stops.

The sweep voltage provided by a built-in potentio-
meter and external battery can be used to drive the
independent variable axis of an x-y plotter, an oscillo-
scope, or a separate channel on a single-axis record-

Page 11

@

Type 908-P
Synchronous Dial Drives

use the constant-speed characteristics of their
synchronous motors to supply position in-
formation. Thus maximum reliability is pro-
vided at lowest possible cost.

Type 908-P1 is primarily for use with
graphic recorders. Type 908-P2, operating at
higher speed, though useful with recorders, is
particularly suited for limited sweep applica-
tions with long-persistence oscilloscopes. Both
drives are self-reversing and have adjustable
sweep ranges.

; Speed Torque
0 yshem: 0n 908 Dial On 907 Dial
Type Dial Speed Price Type 908-P1 Synchronous Dial Drive ‘ 4/15 RPM 4/10 RPM [ 5 in.-oz.
907-R18 Dial Drive 18°/min. $55.00 $29.00 (225 secs/rev) (150 secs/rev)
907-R144 Dial Drive 144° /min’. 55.00 Type 808-P2 Synchronous Dial Drive 2 RPM \ 3 RPM i 2/3in.-oz.
908-R12 Dial Drive 12°/min. 55.00 s20 (R0 hes/ %) G secy/ren)
908-R96 Dial Drive 96°/min. 55.00

Amplitude-Regulating
Power Supply

Type 1263-A $295

is invaluable for automatic sweep
applications. This instrument is de-
signed for use with oscillators
whose outputs can be controlled by varying plate voltage. D-C po-
tential developed by an auxiliary rectifier at the oscillator output is
compared with a d-c reference potential within the Regulator — the
difference is minimized by a correction applied to the oscillator plate
supply. Output amplitude is held constant within +267 (independ-
ent of frequency).

FOR FLEXIBILITY OF USE IN FIELD AND LABORATORY

<« Provides a-c or d-c power from either 6- or
12-volt storage battery. In addition, it can
be operated from a 115v a=c line.

. Linit Power Supplies

. v . are designed especially for G-R Unit Instruments
not having built-in power supplies. They combine small
physical size with high performance, and are useful for
general laboratory work.

FOR ECONOMY AND GENERAL PURPOSE applications.

Output: 300v d-c, 50 ma max.
6.3v a-¢, 3 amps max.

Input: 115v, 50-60 cps.
Hum lavel: Ie;sthan 80 mv-at 300v and 50 ma d-c output
- Type 1203-B Unit Power Supply $40

FOR CRITICAL OPERATION requiring stable plate voltage.
Output: 300v (=1%)dc at 70 ma.
~6.3vacat 4 amps unregulated
Input: 105-125 v, 50-60 cps.
Ripple: Less than 2 my (120 cps)
at fuII Ioa t

Regulation: =0.5% for all values of [pad
- current and line voltage.

Plate Voltage Supplied: 0- 250 volts at
25maasrequired by oscillator to maintain
pre-set output level (with 105-125 or 210-
250 line volts)

Heater Voltage Supplied: 6 voits d-c at
0.5 amperes at 115/230 voit line

Output Control: permits r-f.evel to be
set from 0.2 to 2 volts

Response Time: plate current changes
at 3 ma per millisecond or faster

Output Meter: built-in d-c VTVM cali-
brated in r-f output

Input: Six-volt or twelve-voit storage battery or
115v, 50-60 tps power line,

Output: 300v at 55 ma dc; 6.3v at 2.7 amps ac.
“With battery input, 115y at 115 ops 5 also
available.

Type 1202-A Unit Vibrator Power Supply $I'2B



DNT Detector

for High-Frequency
Measurements
25 to 5000 Mc

* High Sensitivity — detects 5uv or less
‘over most of range

* Excellent Stability and Shielding

ok Large, Calibrated Output Meter —db as
well aslinear voltage scale

% Builtin Precision 70-db Attenuator.
Accuracy is =(0.3 db 1% of indicated

‘attenuation)

* Accurately Measures Relative R-F Volt-
-age Levels Over B0-db Range

ke A\JC Provided for Null Detection

g ‘Modulation Enveiope Brought out to
mdlng Posts

% Two Separate Internal Powar Susaphes
— one for operating the |-F Amplifier,
ariother for driving the local Oscillator
minimizing number of units necessary.

% Compact and Light Weight — Detector
with all interconnecting cables and acces-
sories is less than 17 pounds.

=%

The Type DNT Detector
is especially designed to meet the need
for a sensitive, thoroughly-shielded, general-
purpose vhf-uhf Detector.

The signal to be detected and a local-
oscillator frequency are mixed in the Type
874-MR Mixer Rectifier to produce a 30-Mc
difference frequency which is detected by the
Type 1216-A Unit I-F Amplifier. The crystal-
diode Mixer Rectifier is accurately linear over
a voltage range of about 80 db, and hence the
relative level of the signal to be detected is
easily measured by means of the calibrated
step attenuator and calibrated output meter
in the I-F Amplifier. This type of detector has
high sensitivity, good linearity, excellent dis-
crimination against harmonics, and eliminates

o

Fundamental Frequency Operation

Type DNT-1 35 to 530 Mc $626
Type DNT-2 25 to 280 Mc $606
Type DNT-3 220 to 950 Mc $659°
Type DNT-4 870 to 2030 Mc $879

Higher frequency operation to 5000 Mc using

\

oscillator harmonics. Any of these assemblies
may be converted to 'any other by using the
appropriate local oscillator for that range.

frequency-modulation errors present in many
measurements when the signal source is am-
plitude modulated.

The four-stage Amplifier provides 100-db
gain. Less than Suv from a 50-ohm source
gives 1% meter deflection over residual noise
at frequencies between 50 and 950 Mc — less
than 80 uv produces full-scale defiection. The
0.7 Mc bandwidth is sufficiently wide to de-
tect pulsed signals and is broad enough to
eliminate detuning due to slight changes in
frequency.

Accurate high-frequency measurements of
voltage, current, power and attenuation are
possible with this system. The precision step-
attenuator permits accurate insertion loss and
attenuation measurements of filters, attenua-
tors, coaxial cables and coupling networks.

The small physical size and compactness of
the several units make this versatile high-
frequency detector easily portable.

Type 1651-A f Type 720-A |
Bolometer !  Heterodyne |
)
o ¢ i
Bridge / Frequency
$340 . Meter
a flexible bridge-circuit for L %455 i .
measuring r-f power in the il ; i -
milliwatt range; useful in edu- } a completely self-contained and portable instrument for rapid and ac-
cational laboratories as well as curate measurement of frequencies from 10 to 3000 Me (fundamental
in industrial research and development for innumerable applications. i range, 100-200 Mc). Measurement accuracy is +0.1%.
A variety of G-R Thermistor Units and Bolometer Holders are avail- h Many operating conveniences: butterfly{uned circuit avoids difficulties
able for measurements from 0 to 500 mw. Other measurements can be { inherent in u-h-f tuning; adjustable panel-antenna eliminates need for
made using a variety of power-sensitive elements of other makes with direct connection to source under measurement; panel meter, internal
resistances from 25 to 400 ohms at frequencies up to 4000 Mec, 2 speaker, and terminals for headphones available for detection.

GENERAL RADIO

Company

275 Massachusetts Avenue
Cambridge 39, Mass., U.S.A.

WE SELL DIRECT. Our District Sales
Offices are staffed by engineers especially
trained to help you in the selection of instru-
ments and measuring systems best suited
to your needs. We welcome your inquiries —
will help solve your problems.

Form B28C Printed in L, 5. As

GENERAL RADIO Company
25 Maseshoieths Avenuy, Eombeidge 35 Mow, 115 &

Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA

8055 13th St., Silver Spring, Md. WASHINGTON, D. C.
1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO
1000 N, Seward S5t. LOS ANGELES 38
1150 York Road, Abington, Pa. PHILADELPHIA
G605 W, North Ave., Dak Park, [Il. CHICAGO
In CANADA: 99 Floral Parkway TORONTO 15

KEM 258100M



2’7 _ Only General Radio
Years of Cooperation

with Broadcasters, Consultants, Transmitter Monitors

and Transmitter Manufacturers ey
Give You All These by 8 |

Field experience with the thousands of

G-R monitors and auxiliary equipment .
used in the broadcast field provides a fund ’ mpo rtant Ad vanta ges: ]
of experience unmatched in the industry.
This background guarantees both a full % FCC Type-Approval
understanding of the needs of broadcasters
and experience in methods of meeting their " - ol
requirements. Advanced, thorough design * Local or Remote Momlormg
is the key to satisfactory trouble-free serv- :
ice. Such design is essential in broadcast % New Mechanical Design — cvery step b
equipment where operating conditions are in the installation, use and maintenance can be handled from : .
exacting and uninterrupted operation is the front. The monitor slides out of its rack, tilts forward and i
vital. back for easy access to tubes and adjustments. As the moni- e

Over 70% of all AM and TV stations in tor is drawn forward, its dust cover remains firmly attached @
the United States use General Radio Mon- to the rack; all power and other connections remain com- _ Ty
itors to assure quality of transmissions pleted. Type 1184-A-A —

S

and adherence to FCC regulations . . .
proof that the G-R label is the Hallmark of
Quality in the broadcast and television
field, where economics demands the best.

TV Transmitter il
% Convenient Maintenance Monitor
— all test points are clearly labeled; E
adjustments are coded RED, YELLOW, "'

eguipment.'’

together with the signal-flow lines on the
chassis, enable most maintenance to be
performed without the need of an
instruction book or a circuit diagram.

. RH";DO not ch?ngebset;igg without con- or GREEN, according to their degree of
i ol importance. The inside face of the front
YELLOW "‘Some external equipment (volt- : H
meter, oscilloscope) required to set,” panel carries a block diagram and
% GREEN ‘“‘Easily set without external test condensed operating instructions, which,
=

% Choice of Panel Finish —
General Radio black crackle, RCA Umber Gray,

or GE Blue available at no extra cost. Other special
finishes available at nominal extra handling charge.

Type 1931-B
Amplitude-Modulation
Monitor

% THESE MONITORS are available through your Transmitter Manufacturer as part of
your transmitter “package,” or directly from General Radio.




Type 1181-B
Frequency Deviation Monitor

@ High reliability for continuous service @® Very low r-f input required — only 50 mw

@ Suitable for remote monitoring @ Positive indication of transmitter failure

@® External frequency-deviation meter provided by signal lamp

is easily connected @ Unique instrument mounting arrange-

ment permits all installation, operation,
and maintenance to be done from the
front of the rack.

® Deviation indication is substantially
independent of r-f input level and is
unaffected by am.

The Type 1181-B Frequency Deviation Monitor indicates directly the magnitude and
direction of a-m transmitter frequency deviation from its assigned frequency. The crystal
oscillator, temperature control, and other circuits are improvements over those of the super-
seded 1181-A model, whose stability and reliability have been proven in over 1700 installa-
tions all over the world.

The Monitor can be used either at the transmitter site or at a remote location in accord-
ance with FCC rules permitting unattended operation of transmitters. The low input signal
required (50mv) permits operation up to several miles from the transmitter, with only a
single-wire antenna needed to pick up adequate voltage.

A new circuit for external meter connections permits the external loop resistance to be
as high as 5000 ohms. A switch is provided to disconnect the external meter and connecting
lines for checking purposes, substituting for them an internal 5000-ohm resistor that permits
the monitor to function independently of external connections.

Type 1181-BH Frequency-Deviation Monitor is

identical to the 1181-B except that it operates in a Tigi-g 1181-BH 1181-87
higher frequency range for such services as aeronau-
tical, maritime, public-safety, and international Input Frequency: 500-1600 ke 1.6-15 Mc 3.579545 Me
broadcast.

Signal Input: 50 mv 0.1-2.5v, 1.6-5 Mc 0.05 to 2.0v
Type 1181-BT Color-Subcarrier Monitor, similar
to the 1181-B, is designed for continuous monitoring Deviation Range: -+30 cycles, readable to one cycle
of the 3.579545-Mec color-tv subcarrier frequency, +
which the FCC requires to be held within =#10.7 Stability: 1 part in 108 for |5 partsin 108 for 1yr. +5cycles for 1yr.;
cycles. Stability is +5 cycles for one year, so that & months ﬂ:lppm for 30 days 1 eyclefor 30 days
annual independent frequency checks are all that is
necessary to insure compliance with FCC specifica- Price: $1025 $1025 $1025

tions. Provision for external or remote metlering.

TEMPEANTURE

ALL G-R
Fe:

FCC TYPE

Unique In
ing arrangemci
lation, operatiol
to be done fro
rack.

Color-Codexd
to enable mosl
adjustment ope
formed withou
" instruction book



Type 1931-B

Amplitude Modulation Monitor

® Fast and Simple to Operate. ® Overmodulation Warning Light.

@® Operates over a Wide Carrier Fre- ® Remote Percentage-Modulation meters
quency Range. can be connected to the instrument.

® R-F Power Input required in broad- @ Outputs for Audio Monitoring and
cast range is less than 0.5 watt. Distortion and Noise Measurements.

The Type 1931-B is used with broadcast and radio-telephone transmitters to
perform the following functions:

MONITORS
ature

APPROVAL

ument Mount-
nt permits all instal-
m, and maintenance
m the front of the

dChassismarked
t maintenance and
frations to be per-
it reference to an
k or circuit diagram.

Continuous measurement of modulation percentage on
either positive or negative peaks.

2. Overmodulation indication.
3. Program-level monitoring.

4,
5

. Measurement of transmitter audio-frequency response.

Measurement of carrier shift when modulation is applied.

Two auxiliary audio output circuits are provided. One of these, at
600 ohms, is intended for audio monitoring; the other, a high-
impedance circuit, gives a faithful reproduction of the carrier en-
velope (less than 0.19% distortion under most conditions) for use in
distortion and noise-level measurements. The General Radio Type
1932-A Distortion and Noise Meter is recommended for this type of
measurement (see page 6).

SPECIFICATIONS

Range: Modulation percentage, 0 to
110% on positive peaks, 0 to 100% on
negative peaks. Flashing of warning lamp
can be adjusted to occur anywhere from
0 to 100% on negative peaks.

Accuracy: 2% of full scale at
0% and 1009% with 400-cycle
modulation, and =£4% of full
scale at any other modulation
percentage.

Carrier Frequency Range: The Monitor will operate at any carrier frequency
from 0.5 to 60 Mc. A single set of r-f tuning coils (either for 0.5-8 Mc or 3-60
Mc) is supplied with each instrument, unless both are specifically ordered.

Price: $625; extra set of coils, $23.



Type 1181-B
Frequency Deviation Monitor

@ High reliability for continuous service ® Very low r-f input required — only 50 mw

® Suitable for remote monitoring @ Positive indication of transmitter failure

@® External frequency-deviation meter provided by signal lamp

is easily connected @® Unique instrument mounting arrange-

ment permits all installation, operation,
and maintenance to be done from the
front of the rack.

@® Deviation indication is substantially
independent of r-f input level and is
unaffected by am.

The Type 1181-B Frequency Deviation Monitor indicates directly the magnitude and
direction of a-m transmitter frequency deviation from its assigned frequency. The crystal
osc.illator, temperature control, and other circuits are improvements over those of the super-
seded 1181-A model, whose stability and reliability have been proven in over 1700 installa-
tions all over the world.

The Monitor can be used either at the transmitter site or at a remote location in accord-
ance with FCC rules permitting unattended operation of transmitters. The low input signal
required (30mv) permits operation up to several miles from the transmitter, with only a
single-wire antenna needed to pick up adequate voltage.

A new circuit for external meter connections permits the external loop resistance to be
as high as 5000 ohms. A switch is provided to disconnect the external meter and connecting
lines for checking purposes, substituting for them an internal 5000-ohm resistor that permits
the monitor to function independently of ¢xternal connections.

Type 1181-BH Frequency-Deviation Monitor is

FCC TYPE |2
Unique In

identical to the 1181-B except that it operates in a 1181-B 1151-BH 1184-BY
higher frequency range for such services as aeronau- .
tical, maritime, public-safety, and international Input Frequency: 500-1600 ke 1.6-15 Me 3.579545 M
broadcast. ;

Signal Input: 50 mv 0.1-2.5v, 1.6-5 Me 0.05 to 2.0v
Type 1181-BT Color-Subcarrier Monitor, similar
to the 1181-B, is designed for continuous monitoring Deviation Range: 30 cycles, readabie to one cycle
of the 3.579545-Mc color-tv subcarrier frequency,
which the FCC requires to be held within £10.7 Stability: 1 part in 108 for |.+-5 partsin 108 for Lyr. +5cyclesfor Lyr.;
cycles. Stability is =5 cycles for one year, so that 6 months 41 ppm for 30 days -+1cyclefor 30 days
annual independent frequency checks are all that is
necessary to insure compliance with FCC specifica- Price: $1025 $1025 $1025

tions. Provision for external or remote metering,

ing arrangemen
lation, operation
to be done fron
rack.

Color-Coded
to enable most
adjustment oper

formed without
instruction bo ok_



Type 1931-B

Amplitude Modulation Monitor

@ Fast and Simple to Operate. @® Overmodulation Warning Light.

® Operates over a Wide Carrier Fre- ® Remote Percentage-Modulation meters
quency Range. can be connected to the instrument.

® R-F Power Input required in broad- ® Outputs for Audio Monitoring and
cast range is less than 0.5 watt. Distortion and Noise Measurements.

RVMIONITORS
eature

: |JAPPROVAL

Mrument Mount-
aent permits all instal-
ion, and maintenance
rom the front of the

ed Chassismarked
ost maintenance and
perations to be per-
out reference to an
10k or circuit diagram.

The Type 1931-B is used with broadcast and radio-telephone transmitters to
perform the following functions:

1. Continuous measurement of modulation percentage on
either positive or negative peaks.

2. Overmodulation indication.

3. Program-level monitoring.

4. Measurement of carrier shift when modulation is applied.

5. Measurement of transmitter audio-frequency response.

Two auxiliary audio output circuits are provided. One of these, at
600 ohms, is intended for audio monitoring; the other, a high-
impedance circuit, gives a faithful reproduction of the carrier en-
velope (less than 0.19% distortion under most conditions) for use in
distortion and noise-level measurements. The General Radio Type
1932-A Distortion and Noise Meter is recommended for this type of
measurement (see page 6).

SPECIFICATIONS

Range: Modulation percentage, 0 to
110% on positive peaks, 0 to 100% on
negative peaks. Flashing of warninglamp
can be adjusted to occur anywhere from
0 to 100% on negative peaks.

Accuracy: +-29% of full scale at
0% and 100% with 400-cycle
modulation, and 4% of full
scale at any other modulation
percentage.

Carrier Frequency Range: The Monitor will operate at any carrier frequency
from 0.5 to 60 Mc, A single set of r-f tuning coils (either for 0.5-8 Mc or 3-60
Mc) is supplied with each instrument, unless both are specifically ordered.

Price: $625; extra set of coils, $23.



More [nstraments of Interest
N E W Type 1650-A

Impedance Bridge ... $440

Will measure the inductance and storage fac-
tor (Q) of inductors, capacitance and dissipa-
tion factor of capacitors, and the a-c and d-c
resistance to all types of resistors.

: . R-L-C Ranges:
~ Resistance, 1 mQ to 10 MQ
Capacitance, 1 guf to 1000 pf
Inductance, 1 xh to 1000 h
Accuracy: 1% 4(1 m, 1 uuf, or 1 gh)
Frequency Range: 20c to 20 ke for 1% accuracy in
L and C measurements; 20c to 5 Kc for 195 R
accuracy.

Type 1932-A
Distortion and
Noise Meter... $650

. . . for the measurement of distortion,

noise, and hum level in audio systems.

The 1932-A can be used in conjunction with G-R Monitors to measure audio
distortion and noise directly at the transmitter output. Easily operated, the
1932-A will measure distortion as low as 0.1% and noise levels that are down
80 db below a calibrated reference level. The instrument provides accurate
wave analysis of fundamentals from 50 to 15,000 cycles; circuits pass fre-
quencies up to 45 kc, permitting measurements of the 3rd harmonic. It can
also be used as an accurate (%=39%) audio-frequency meter, and for voltage
measurements from 1 mv to 100v.

Orthonull, a unique ganging of controls
permits low-Q balances to be made without

% Useful as a direct-reading vu % Can be used with oscilloscope

or dbm meter over a range of for visual identification of in-
dividual noise and distortion
frequency components — con-
tinuous visual indication can
be obtained by simply tuning
the 1932-A through its fre-
quency range.

Can be supplied in panel fin-
ishes to match transmitter.

+20 to — 60 dbm.

* Easy to use — only one main
tuning control. Rapid in use
— range selection made by
push buttons.

"% Duplicate connectors in rear
for rack installation.

Ideal test source for distortion and,
frequency-response measurements
Frequencies selected instantly by
push buttons, including those fre-
quencies recommended by the FCC
for distortion measurements on
broadcast transmitters. Duplicate
outputs in rear of instrument for
rack installation. Twenty-seven fixed

Type 130I1-A

Low-Distortion Oscillator... $595

frequencies: 20, 25, 30, 40, 50, 60, 75,
100, and 150 cycles with X1, XI10,
and X100 multipliers. Accuracy:
+(1.5% - 0.1 cycle). Output im-
pedance: 6002 balanced or unbal-
anced, and 50002 unbalanced. Dis-
tortion: less than 0.1%. Can be sup-
plied in panel finishes to match your
transmitter.

Write for Complete Information

Type 1213-C

Time/Frequency Calibrator ... $260

Type 1201-B Unit Regulated
Power Supply required, $85

Compact secondary reference standard
that provides marker frequencies at 10 kc,
100 ke, 1 Me, and 10 Mc. Harmonics usa-
ble to 10 Mc from 10-kc output, 100 Mc
from 100-kc output, 500 Mc from 1-Mc
output, and 1000 Mc from 10-Mc output.
After one hour warm-up, drift rate is ap-
proximately 1 ppm/°C.

By calibrating against WWYV and utiliz-
ing an audio oscillator as an interpola-
tion oscillator, accurate frequency stand-
ardization of monitors and transmitters
can be made. By this means, the instrument
is not restricted to measurements at har-
monics of the calibrator’s fundamentals.
Measurement or standardization at any
frequency from 10 kc to above 1000 Mc
becomes possible, including, for example,
the setting of any television transmitter to

the annoyance of “‘sliding nulls”. A new cabinet
design provides protection as well as a means of tilt-
ing the bridge panel to any angle for maximum
convenience in making measurements.

its assigned frequency to within =100
cycles or better. To illustrate: for an as-
signed frequency of 567,250 kc (Channel
30, visual), the interpolation frequency is
7,250 kc; or 2,750 ke, i.e., 560 + 7.250 Mc,
or 570-2.750 Mc. By this simple interpola-
tion technique, a broadcast station on any
channel can perform its own frequency
checks on visual, aural, and color-subcar-
rier frequencies, as well as performance
checks on all equipment including moni-
tors.

Write for publication B-10, ““Frequency
Measurements in the Broadcast Field,”
for complete information.



Type 1803-A
Z-Y Bridge... $370

Will measure, in terms of quadrature com-
ponents, any impedance from short circuit to
open circuit, real or imaginary, positive or
negative, over the entire audio-frequency range.
This Bridge will measure grounded, direct, or
balanced impedances or admittances with +=1%,
basic accuracy. Ideal for motional-impedance
measurements of electro-acoustic transducers
such as loudspeakers, microphones, and mag-
netic recorder heads.

Type 1602-B

Admittance

Meter- .. $288

i Permits rapid and straight-

forward measurement of impedance, ad-
mittance, reflection coefficient, and VSWR on
lines and antennas from 41 to 1500 Mc. Scales
calibrated in terms of conductance and suscep-
tance; with l4-wavelength coaxial line between
unknown and instrument, scales become direct
reading in resistance and reactance. Admit-
tance range: conductance, 0.2 to 1000 mmhos;
susceptance, ==0.2 to == 1000 mmhos. Imped-
ance range (with Type 874-LK Adjustable
Line): resistance, 1 to 5000Q; reactance, +1 to
5000Q. VSWR range: 1 to 10. Accuracy +3%.
A complete line of connectors, air lines, stubs,
adaptors, and detectors is available.

4! i "Typs 1606-A

R-F Bridge. .. $620

Measures impedance in terms of real and imaginary
components at frequencies from 400 kc to 60 Mec.
Useful for antenna, transmission-line, and compo-
nent measurements, Resistance range: 0 to 10000,
Reactance range: 50000 at 1 Mc (range varies in-

versely as frequency).

Type 374*|-BA Slotted Line.-- $220

Measures the standing-wave pattern of the electric field
in a coaxial transmission line, from which many charac-
teristics can be determined, including: standing-wave
ratio, phase of the reflected

Type 16801-A
.$820

V-H-F Bridge- -

For the measurement of low-value im-
pedances at frequencies between 10
and 165 Mc — will measure high im-
pedances indirectly. Resistance range:
0 to 2009; accuracy: =(2% + 10).
Reactance range (at 100 Mc): -+ 200%;
accuracy: ==(5% - 2Q). Useful for
measurements on antennas, lines, net-
works, components, and in particular,
50-ohm systems.

Type DNT Detectors

Type 874
Adaptors
For Connecting G-R Equipment...

..to allCommon Connector Systems

Order G-R Type No.
Jack Plug

To Adapt
Adaptor Adaplor Price

fo Type

874-QNJ & 874-QNP Iss.n & $4.50

‘%

874-QBJ & 874-QBP I$4.?5 & $4.75

874-QUJ & B74-QUP X .
%,,,._ . UHF Q Q !54 00 & $4.25
ﬁ‘)_ i 3 874 adaptors to Types C, HN, LC,
*\!@ LT, SC, TNC also available
s TOBOR

Transmission Lines

wave, impedance of the load,
and degree of mismatch between
load and line. Useful from 300
to 5000 Me.

Type B74-UB

General-purpose, sensitive, heterodyne-type vhf-uhf detectors for
measurements of insertion loss, attenuation, and voltage ratio of
filters, attenuators, cables, and coupling networks. Ideal as bridge
and slotted-line null detectors — can detect 5 uv or less. Built-in
step attenuator, Each consists of a local oscillator, mixer, low-pass
filter and 30-Mc i-f amplifier. Excellent harmonic discrimination.
F-M errors minimized in measurements where signal source is

Balun... $75

Tuned, balanced-to-unbalanced co-
axial transformer permits measure-
ment of impedance, VSWR, at-
tenuation, and gain of balanced
devices such as antennas and trans-
mission lines with unbalanced
measuring equipment. When used
with Type 874-LBA Slotted Line
or Type 1602-B Admittance Meter,
balanced measurements may be
made over a frequency range from
54 to 1000 Mc without 4
appreciable insertion
loss or transfor-

amplitude modulated.

Type Line Size Price
874-QU3A 3%" UHF Line %125
874-Quz 1%" UHF Line $75
874.QuU1 %" UHF Line $ 21

mation error.
DNT-1 ... 40to 530 Mc . . . $626 | Any of these assemblies
may be converted to any
DNT-2 ... 40t0 280 Mc . . . $606 other by using the ap-
propriate local oscillator
DNT-3 ...220t0 950 Mc . . . $659 and low-pass Alter Sor
DNT-4 ... 87010 2030 Mc . . . $879 | that range.

Type Line Size Price
874-Qv3 3%" VHF Line $110
874-QV2A 15" VHF Line $62.50
Type 874-FR
S,

Rejection Filters $70/pair

Used with the Type DNT-1 or
-2 Detector Systems, an oscil-
lator, and various pads and
low-pass filters for the meas-
urement of wv-h-f television
transmitter harmonics in ac-
cordance with FCC specifica- ¢
tions. Each filter consists of a series-resonant °
L-C circuit in series with a short section of
50-ohm coaxial line. Write for Complete
Information.



Type W50BBGS

Variac

Autotransformers

Type W5G3IM

For smooth, efficient control of a-c¢ voltages from 0 to

Type 1570-A Automatic
LINE-VOLTAGE REGULATORS

Ideal for regulating transmitter filament supplies to
reduce tube burnouts. Each model consists of a
Variac autotransformer, a “buck or boost” trans-
former, and a proportional-control servomechanism
to automatically position the Variac. Can be con-
nected to handle either 4109, or =209 line-voltage
changes:

117% of input . . . Basic models available with current

ratings from 2.4 to 50 amperes; may be ganged for
additional capacity or polyphase operation . . .
Available in ball-bearing or motor-driven types for
remote positioning . . . Can be readily designed into _
equipment for either panel, behind panel, wall, Type W5D8
or table mounting . . . Available cased, uncased, or in a £
portable package with overload protection . . . :
Basic models priced from $13.50 to $120.

Write for Compleie Information

Type W5MT3"

Type W50H

Type WS5MT3A

Type W50M

Percent of Line Parcent
Voltage Variation Powaer Quipul Yoliage
Handled Capacity Variation
10% 6 KVA 0.25%
209, 3 KVA 0.59%

1570-AL . . ... 115v, 60c . .. . .$490
1570-AH . . . .. 230v,60c. ... .% 610

Three units may be used to regulate legs of a 3-phase circuit.

For Control of
3-Phase Lines

Type 1I670-AS256
Militarized Unit, $865
« .« 3-KVA capacity per phase for
correction of #4109 input variations.

Type 1551-B
Sound-Level Meter, $395

The basic instrument in the

G-R line of sound-measuring
¥ equipment. Measures sound

levels from 24 to 150 db

J(re 0.0002 pbar) in accordance

sound-level meters. A complete line of

with ASA standards for WEST CONCORD, MASSACHUSETTS
| | | 1 1

O COMPANY

analyzers and accessories is available for all

types of acoustic measurements. For complete NEW YORK AREA CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA
information, write for the G-R Sound Bulletin. Broad Ave. at Linden G605 W, Morth Ave, 1150 York Rd. 8055 Thirteenth St. 1182 Los Altos Ave, 1000 M. Seward 5t. 99 Floral Plwy.
Ridgefield, N. 1. Cak Park Il Abington, Pa, Silver Spring, Md, Los Altes, Cal, Los Angeles 38, Cal. Toronto 15, Ontario
All G-R Products N. Y. WOrth 4-2722 Village 8-9400 HAncock 4-741% JUniper 5-1088 WHitecliff 8-8233 HOllywood 9-6201 CHerry 6-2171
covered by a 2 - yea I wa Yvran ty N. J. WHitney 3-3140
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