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SECTION I 

DECLASSIFIEL> REPORT ON THE 

SYS'I'El'.S TEST OF THE MODEL SF RADAR 

1-1. IN'lRODUC TION 

1-1-1. furing the period 2 September 1942 to 19 

September 1942 and 11 December 1942 to 18 December 

1942, the SF Radar equipment was given a systems 

test as described below. For convenience, the 

results of the test are divided as follows. 

1-1-2. Contents (Section 1) 

Introduct.ion 
:OOscription of Equiµnent 
Installation 
Tune-up 
Iescription of Tests 
System Sensitivity 
Maximum Range 
l{inimum Range 
Range Accuracy 
Range Discr:ir.iination 
Bearing .Accuracy 
Bearing Discrimination 
Warm-up !rift 

Interference 
Defects and Recommendations 
Conclusions 

1-1-J. List of Plates 

1 
2 
3 
3 
3 
3 
7 
7 
7 
7 
7 
7 
7 
8 
8 
9 

Par. 

1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
1-13 
1-14 
1-15 
1-16 

SF Transmitter Receiver Uni t I 

SF Indicator Unit II 

SF Antenna Mounted at Chesapeake Bay 

Station III 

SF Antenna with Housing in Place IV 

SF Generator Control Boxes V 

1-1-4. List of 'Iables 

Ca:iparison of SF and 271 sensitivities I 

Comparison of SF using different converters II 

Range accuracy of SF on 48, 000 yd. scale IlI 

Range accuracy of SF on 16,000 :,d. scale IV 
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1-2. DESCRIPTION OF EQUIPMENT 

1-2-1. '!he SF Radar equipnent is an 11s11 band radar system 
designed for installation on small surface craft for the 
detection of other surface craft. 

1-2-2. 'Ihe equipment consists of fair units: 

1-2-J. 

1-2-5. 

1-2-6. 

(1) the transmitter-receiver 
(2) the indicator 
(J) the antenna and housing 
(4) the motor genera tor and control boxes 

'fue transmitter-receiver unit contains the transmitter, 
the modulator, the T-R box, the local oscillator, the con
verter, and the first tvlo stages of the intermediate frequency 
amplifier. 'Ihe transmitter is a magnetron keyed at 400 pull5es 
per second with a pulse length of 1 microsecond. The pulse 
is supplied to the magnetron by a nard tube modulator using 
a single 715-A tube as pulse amplifier. Since making tre se 
tests, the modulator has been changed by the manufacturer to 
use 2 type 715.A. tubes. 

The receiver is a superheterodyne using a reflex klystron 
as the local oscillator and a crystal converter. '!he receiver 
is protected from the transmitter by a type 721-A tube and 
cavity used as a cuplexer. Two stages o! intermediate frequen
cy amplification are located at the converter and four more 
stages of IF amplification located at the indicator. A diode 
second detector and two stages of video ampli fication folio,,, 
the intermediate frequency amplifier. 'lhe intermediate fre
quency is JO me., 

The indicator has two types of presentat ion: a linear 
scope with a step for ranging and a PPI. There are two scales 
with maxim.um ranges of 16,000 yards and 48,000 yards. The 
indicator system is ke:,e d by a pulse which is derived from a 
condenser loosely coupled to the magnetron keying condenser. 
The indicator unit also contains the sweep circuits for the 
indicator, the ranging syster.1 and the antenna drive unit for 
controlling the position of the antenna. 

The antenna is a half wave dipole feeding a 24-inch 
paraboloidal reflector. The dipole is fed by a stub-supported 
7 /8 inch coaxial transmission line. 'Ihe antenna may be con
tinuously rotated clockwise at 20 r.p.m. by motor or may be 
pointed in any direction by turning a hand crank on the indi
cator panel. Synchronization between the antenna and the indi
cator is accomplished by a circuit using two thyratrons in 
conjunction with two selsyns, one selsyn in the antenna, 
the other at the indicator. 

DECLASSIFIEa 



DECLASSIFIED 

1-2-7. The power for the equipment is obtained from a 
notor generator which delivers 115 volts at 400 cycles 
and is driven by 115 volts d. c. The input power is about 
2 kw. 

1-3. INSTALLATION 

l,;..)-l. The equipment was installed at the Chesapeake Bay 
Annex vr.ith the antenna mounted on a platform on the cliff 
and the rest of the equipment located in the Octagon house. 
The instruction book is satisfactory for installation. It 
is recomri1ended, however, that the color coding on the cable s 
between the indicator and the transmitter be given in the 
interconnection diagram. The indicator has four identical 
cables coming out of it which have to be checked with the 
continuity tester to be distinguished. 

1-4. TUNE-UP 

l-/4.-1.. 'Ihe equipment was tuned up according to instructions. 
The instruction book is adequate in this respect. 

1-5. DESCRIPTION OF TESTS 

l-5-1. The systems tests included an investigation of: 

(1) Comparison with oth~r &-band radar equipments in 
sensitivity. 

(2) i!aximum range on (a) land targets 
(b) surface craft of various sizes 
(c) type 5BD airplane 

(3) Minill.um ranges on (a) 44 ft. boat 
(4) Range accuracy 
(5) Range resolution 
(6) Bearing accuracy 
(?) Bearing resolution 
(8) Interference in other radars from SF 
( 9) Interfere nee of SF in other radars. 

(10) Warm-up drift. 

1-6. SYSTEU SENSITIVITY 

l-6-1. When the SF equipment was first tested at the 
Chesapeake Bay Annex, the sensitivity appeared to be lower 
than it should have been. '.Ihis lack of sensitivity was 
traced to the converter used in the equipment. This con
verter had no adjustment which could be used to canpensate 
for different crystal impedances. A converter 1aade at NRL 
which did rave such an adjustment was substituted for the 
original converter and a number of tests run, with greatly 
improved results. Since the date of trese tests, the im
pedance of commercial crystals has been standardized, s• 
that such an adjustment is no longer necessary. The 

-3-
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performance of the SF with modern crystals is satisfactory, and 
is approximately that listed in the data below as having been 
obtained with the NRL converter. 

1- 6- 2 . Two methods of checking the system sensitivity of the 
equipment were used. The first consisted of compi ling a list 
of signal-to- noise ratios on various targets and comparing 
this list with a standard one obtained from similar tests on 
the 271 equipment, also an S- band search rada.r. The second 
method was to measure the limiting range of the equipment on a 
target ~nd compare this figure ~ith that obtained for similar 
tests using some other S- band radar. During the SF t ests, the 
other $-band radar was a system built at NRL. 

1- 6- 3. The results of the first method are givep in Tables I 
and II. The SF was consistently more sensitive than the 271, 
with either converter. 

1- 6-4. In the second method, the SF, using the SF converter , 
followed the target (a 44 foot wooden motor boat) to 11,500 
yards before losing it in the noise. With the NRL converter, 
the SF followed the boat to 14,000 yards . The l'ffiL Radar followed 
the boat to 11,500 ¥ards. 

1- 6- 5. An analysis of the results of Para.graph 1-6-4 ean be 
given as follows. The po~er striking unit cross- section of a 
given target at a given wavelength can be written 

for targets close to the sea and withi~ the horizon. In this 
equation Wis the transmitter power in TTatts, G is tho power 
gain of the antenna over a dipole , and r is the range. 

The po~er in the input circuit of the receiver after 
having been reflected from the targot is 

w' 
R 

If v,e define receiver sensitivity S1 as the input po1¥er 
required to produce an oµtput power in tho receiver equal to 
or greater than the noise, then the output of the receiver is 

iTr = K W G2 S1 

rs 

For a signal at the limiting range, WR is the minimum 
detectable power WR (min. ) and r is the maximum range, r (max. ). 

- 4 -
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k~ we are comparing two signals, both at the limiting range, 

~ =l 
Wr2 

and 

- 1 

~ressing thi.s equation in db, we lave 

8R = (Wl) + 2G1- 2G2 - SJ. + 82 
(~) 

where R is the ratio of the limiting ranges, considered 
as a power ratio and expressed in db, (W1/vl2) is the 
ratio of the transmitter powers, expressed in db, GJ.. and 
02 are the gains of the antennas, expressed in db, and Bi. 
and s2 are the receiver sensitivities, expressed in db 
belmY theoretical. S1 and S2 are negative since they express 
a power level below theoretical. 'Ihe expression: 

(W1) 
+ 2GJ.. - 2G2 - Si+ S2 can be considered the 

aensiti-vi. ~ of the system. It should equal 8 times the 
ratio of the limiting range, expressed in db. 

Applying thi~ equation to the SF, we have the 
following quantities to insert in it. 

For the SF with the original converter, 

Power output ••••• :41 kilowatts 
Antenna gain ••••• 121.5 db 
Receiver sensitivity. i2C db below theoretical 
Range on boat ••••• :11,500 yards 

For the NRL radar, 

Power output ••••• :10 kilowatts 
Antenna gain ••••• :22 db 
Receiver sensitivity • :19 db 
Range on boat ••••• :11,500 yards 

Substituting these quantities in the equation, 

R • 0 
W1 
f"2 -= 4 - 6 db. 

G1 • 21.5 db 

~ .. 22 db 

the theoretical 5ystcm sen~itivity of the SF compared to the 
~ .. ..,.,.,.,. "' · .... ~~"~ 

- 5 -
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6 • 43 - 4~ - 20 • 19: 4 db 

The actual sensitivity from the range data was the same, 
or O db. This difr'erence of 4 db between theoretrical 
and actual sensitivities corresponds to a runge difference 
of 

or 

8 R: 4 db 
R - -~ db 

q - 1.12 
r2 

or 12% in the limiting range, which is within experimental 
error. 

For the sF with the :t-J""RL converter, the above figures apply, 
except that s1 = 15 db, and the range on the boar was 14000 
yds. The sensitivity of the sF compared to the URL is now. 

6 t 43 - 44 - 15 • 19: 9 db. 

The ratio of the ranges is 1.21 or .85 db. Therefor 

R : .85 

8 R - 6.8 db 

The theoretical sensitivity is 9 db over the NRL system. 
The measured sensitivity is 6.8 db. The discrepancy, 2.2 
db, represents a difrerence in range of 

or 

R: 2.2 db 

8 

~ 
: 1.07 

This difference, 77• is within experimental error. 

- 6 -
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1-?. MAXIMUI.! RANGE 

1-7-1. 'lhe maximum consistent range under normal con-
ditions was observed on the Annapolis Towers which gave a 
signal-to-noise ratio of about 4-1. The range on this target 
is approximately 39,000 yards. Under conditions of atmospheric: 
inversion, unidentified signals have been seen to the end of 
the scale (48,000 yds.) with a signal-to-noise ratio of 4-1 
or 5-1. 

1-7-2. Under normal conditions, freighters that pass the 
NRL Bay Station can be followed to JJ,000 yards. The maximum. 
range on a small 44 foot wooden boat was 11,500 yards using 
the SF converter and 14,000 yards using the NRL converter. 

1-7-J. Tne SF was not designed for aircraft detection, but 
at various times, tests were run on a SBD plane which was being 
used for test by another equipmnnt. The plane went out to 
11,000 yards and returned at low altitudes. The plane was not 
lost during these runs except when it crune so close that it 
passed out of the SF beam, which can not be tilted. When 
the plane made its turn at 11,000 yards, it put in a satura
tion echo. On another series of runs, the plane was tracked 
out to 23,000 yards, using the NRL converter. 

1-8. MINIMUM RANGE 

1-8-1. The minimum range r;as checked on a small 44 ft. 
wooden motor boat, which gave the true minimum range as 
about JOO yards. 'Ihc minimum reading on the range dial 
is 400 yards, so that the range of anything closer than this 
must be estimated. 

1-9. RANGE ACCURACY 

1-9-1. There is an appreciable error in the ranging 
system which is caused by at least two defects: zero 
error and a non-linear relation between the range dial 
and the calibration pips. The range accuracy data is 
given in Table III and 'Iable IV. The range error varied 
from -100 yards to +400 yards, depending upon the range, 
using the 48,000 yards scale. On the 16,000 yard scale, 
the error varied from zero to JOO yards. The zero and 
maximum adjustments were made using the 4,000 yard and the 
16,000 yard pips. The .error indicated hflre may be exaggerated 
by the fact that the zero set potcntionwter is rough and the 
zero can not be properly set. 

- 7 -
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1-9-2. 'Ihc range of any fixed target can be reset 
as closely as the scale can be read, which is about 
+ 
- 50 yards. 

1-10. RAi-lGE :::>ISCRD.Hm, TI0N 

1-10-1. The range discrimination is of the order of 
100 yards. That is, target :iapaTated by 100 yards can 
be distinguished as two separate targets. 'Ihe weaker 
the echoes, the better is the range discrimination. 

1- 11. BE.\RING ACCURACY 

1-11-1. When the antenna is controlled by the hanG-,1heel 
on the indicator, the bearing of any given target may 
be read within! 1°. 

1- 12. B&RING DISCRIMINi~ TION 

1- 12-1. For two targets at the same range, a bearing 
difference of about 5° is necessary before they can be 
detected as two targets. The weaker the echoes, the 
better is the discrimination. 

1-13. WARI!-UP DRIFT 

1-13-1. When the equipmcmt was turned on after having 
been turned off for about three hours, the range calibra
tion was in error as follows. 'Ihe 4,000 yard mark 
appeared at 3800; 16,000 mark appeared at 16,500 on the 
16, 000 yard scale. On the 48, 000 yard scale, 4, 000 
appeared as 3700. 48,000 appeared as 46,400. ~fter 40 
minutes of operation, these calibration errors disappeared 
except that 48,000 appeared as 46,400. J.fter 40 minutes 
of operation, these calibration errors disappeared except 
that 48,000 appearod as 47,700. 

l-lJ-2. lToen the equiµnent is first turne d on, the antenna 
is erratic and. if adjusted while cold, it will soon get 
out of adjustment and rotate in a jerky mannGr. 

- 8 -
"'~-~ "" .... ,. ~ ;t'!:311%iJ43»~-~- Ju, •-s~r-n 

., 

DECLASSIFIED 



DECLASSIFIED , 

1-13•3• The local oscillator tuning changes very little 
during warm-up. Echoes are available immediately upon 
turnLg on the equipment if' the local oscillator heater 
has been left on. 

1•14. INTERFEREUCE 

1-14-1. The SF is quite susceptible to interference. The 
pulse interference fromS,...eand radars ea.uses more .trouble~ 
to the SF (on both scopes) than to most "S" band radars. 
The local oscillator of the Mark 9 equipment interfered 
with the SF when the latt er's anter.ua we.s pointed at the 
Mark 9 antenna. This latter interference, however, is 
not peculiar to the SF since the same condition occurs 
for other "S" band radars. 

1•14-2. A serious noise is eenerated somewhere in the SF 
equipment and appears on the SF screen. This noise 
detracts very much from ;;he ef/ectiveness of the system 
The source of this noise is probably the motor generator. 

1-14-3. The blower motors caused considerable noise. This 
noise does not materially interfere with the effectiveness 
of the linear scope although it is annoying. The effect
iveness of the PFI is seriously reduced by this noise as 
well as the noise mentioned in paragraph 1-14-2. 

1·15. DEFECTS AND RECOMMENDATIONS 

1. The paint on the antenna cover blistered after 
about 15 minutes' exposure to the sun. 

2. The PPI tube has a ran[e marker on it all the time. 
The ran;- e mark is often mistaken for an echo when the 
antenna is at rest and is annoying. ~tis suggested 
that some provision be rr~de fon removing it if the 
operator desires. 

3. \'fuen the equipment is first turned on, the PPI 
t race is curved. \Vhen the antenna is rotated under 
these conditions, the end of the trace lashes around. 

4. Condensers C464 and C465 failed, causing improper 
sweep lengt.h. These were replaced by a. different type 
condenser provided by NRL• 

5. There is an inch or two of unshielded cable in the 
receiver that may be picking up noise. This is the 
cable between the output of the second I.F. amplifier 
and the input of the third I.F. amplifier. 

- 9 -
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6. The zero set potentiometer and the range set 
potentiometer on the 16,000 yard scale are rough and 
make it impossible to calibrate this sweep properly. 

7. The bearing iLdicator and the PPI sweep do not 
correspond in bearing indication. The trace leads 
the marker from one to four degrees depending upon 
the position of the antenna. 

a. Part of the mechanism on the PPI has rubbed the 
markings off the bearing scale. 

9. Grease lee.ks out a.long the motor shaft on the antenna 
assembly. 

10. The receiver can not be tuned by using the tuning 
indicator. 

ll. An amber filter is recommended for the P?I tube. 
It is easier on the operator's eyes and rre.kes the 
tube more effective. 

12. The PPI will not focus on the outer part of the 
trace. 

13. There is very serious noise getting into the re
ceiver. Some of this noise comes from the blower 
motors, and some from the motor generator. 

14. The antenna system does not operate as smoothly 
as it should. It gets out of adjustment easily and 
there is no indication to show that it is in adjustmen~. 

1-16-1. The overall perfonnance of the SF with the original 
converter was poorer than would be expected. However, 
with newer crystals, the performance should be satis
factory. 

1-16-2. Tl-le ran~e accuracy is poor and the error is not 
uniform. 

1-17-3. The stability of the e quipment is very satisfactory. 
Echoes are available immediately upon turning on the 
equipment, if the local oscillator heater has been left 
on. 

- lO ~ a,.,;;;f ll<IIAtP P• J)IPJd);';P.~~---bJ!Q I, SQ,._~iNt!f_. ~ 
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TABLE I 

COMPARISON OF SF AND 271 SENSITIVITIES 

Bearing 0 Range (yds.) Sig/noise SF Sig/noise (271) 

l 3700 Sat. Sat. 

l 5100 Sat. 2-1/2 to l 

l 5600 Sat, 2-1/2 to l 

l 6800 Sat. Sat. 

1 6900 Sat. Sat. 

1 7600 Sat. 8-1 

7 17600 3-1 3-1 

7 17700 5-1 3-1 

r·,-•J~.~~~~ 
{"'\-.. . ~ ·, ~ 
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TABLE II 

SENSITIVITY OF SF USING DIFFERE!iT CONVER~ 

Bearing 0 Range SF Sig/noise SF 5iynoise 271 
{SF converter) {NRL Converter) Sig/noise 

1 3700 Sat. Sat. Sat. 

7 17600 3-1. 4-1 3-l 

7 17700 5-1 4-1 :s-1 
7 17900 4-1 3-1 
6 19300 4-1 4-1 4-1 

13 31100 2-1/2 to 1 2-l l.-1/2 to 1 . 
13 32500 2-1/2 to l 2-1 1-1/2 to 1 
33 2600 4-1 5-1 2-1/2 to 1 
34 27400 2-1/2 to 1 3-1 2-1/2 to ) 

34 28000 4-1 5-1 1-1/2 to 1 
35 29000 3-1 5-1 2-1. 
48 19800 Sat. Sat. 8-] 
48 20400 5-1 6-1 2-1/2 to l 
56 28600 3-1/2 to 1 5-1 2-1/2 to 1 
58 22200 5-1 6-1 5-1 
58 22500 3-1 Sat. 2-1 
82 19000 Sat. Sat. 8-1 
86 31500 3-5 4-1 3-1 
99 14700 Sat. 6-l s-1 

103 24600 Sat. Sat . 5-1 
133 24700 5-1 Sat. 6-1 
134 33500 2-1/2 to l 2-1/2 to 1 1-1/,2 to 1 
137 30600 4-1 4-1 4-1 
145 3000 Sat. Sat. 8-1 

169 
22400 Sat. 9-1 

~ , . )4_ • • -~ .... . ,,, · . """'~-"=°?-~ 
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Marker (yds.) 

2000 

4000 

8000 

10000 

12000 

14000 

16000 

l80GO 

20000 

22000 

2400v 

26000 

28000 

30000 

32000 

34000 

36000 

38000 

42000 

4',000 

46000 

48000 
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TABLE III 

Range Accuracy of SF on 4800 yd. Scale 

Range Scale 

2200 

4000 

6200 

8400 

10400 

12400 

14400 

16400 

18400 

20300 

22200 

24100 

26000 

28000 

30000 

32000 

33900 

35900 

37900 

39900 

42000 

44000 

46000 
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Error 

,f,200 

0 

+200 

♦400 

.,.400 

.,.400 

"'400 

•400 

+400 

1-300 

•200 

tlOO 

0 

0 

0 

0 

-100 

-100 

-100 

-100 

0 

0 

0 
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TABLE IV 

Range Scclll"aey of SF on 16.00 yd, . Scale 

Marker Range Scale Error 

2000 2300 +300 

4000 4200 •200 

6000 6250 t250 

8000 8200 "'200 

10000 10100 ... 100 

12000 12100 1-100 

14000 14000 0 

16000 16000 0 

p.·~~, .... ' '"'· ~"_,l(C,•,l!ill!!"•~t ! . _., _, :,., _ ;~ 

;...;::· .. '.·_ 

DECLASSIFIED · f 



DECLASSIFiE~1 

,;,,c I S, . ,,,..,:,_. . · .... ,:j 
.. .... 

DECLASSIFIEO PLATE I SEC. I 



· , ....... ;cc,; ,..,,,_ Gfl""'' • p.--.. ~~ 
; 

DECLASSIFIED 

·: 11 

.. '\ . ~:-' 

DECLASSIFIEil - PLATE 2 SEC. I 



DECLASSlr:IED 

DECLASSIFIEil PLATE 3 SEC .1 



OECLASSIFIED 

OEClASSIFIEi.1 PLATE 4 SEC.I 



f 

DECLASSiFIEil 
,;:. PLATE 5 SEC. I 



DECLASSIFIED 

Section 2 

Electrical and Mechanical Tests of Model SF 
Radar Transmitting Equipment 

2-1. During the period from October 5 to October 26, 
1942, the Model SF Radar Transmitt ing Equipment was subje cted 
to mechanical and electrical tests and inspection as discussed 
below. For convenient reference the results of the se tests 
are divided as follows. ( Shortly after the beginning of the 
tests, a replacement pulser unit was r eceived. Exc0pt where 
otherwise indicated, the tests were made on this second unit.) 

Tests Par. Page 

Introduction 2-1 l 
Effects of Temperature 2- 2 4, 

Effects of Humidity 2-3 5 
Effects of Vibration 2-4 7 
Effects of Shock 2-5 7 
Effects of Inclination 2-6 9 
Effect of Line Voltage Variation 2-7 9 
I. F. F. Voltage 2-8 9 
Power Supply 2-9 10 
Power Control Circuits 2-10 11 
Vacuum Tubes 2-11 11 
Weights and Dimensions 2-12 14 
Wiring 2-13 14 
Controls 2-14 16 
General Physical Construction 2-15 16 
Corrosion and Finishes 2-16 22 
Nameplates and Component Marking 2- 17 24 
Components 2-18 27 
Instruction Book 2-19 31 
Summary of Defects 2-20 31 
Conclusions 2- 21 40 

Page 1 of Section 2 
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The following tables are appended to Section 2: 

Title 

Variation in Ambient Temperature •. 
Variation in Humidity •..•• • • 
Variation in Line Voltage ....... . 
Current and Voltage Requirements ....... . 
List of Fuse Cur rents • . • . . . • • 
List of Tubes Em.ployed . . .•.. . ...... 
List of Vacuum Tube Potentials. . ..... 
List of Weights and Dimensions~ • . . . . 
List of Controls ..•.... 
List of Nameplates. . . . . . . . . 
List of Component Nameplates .... 

The following plates are appended to Section 2: 

Title 

Pulser Unit, View of Front and Right Side ....• 
Pulser Unit, View of Top with Cover off Pre-Amplifier 
Pulser Unit, View of Rear and Right Side . 
Pulser Unit, View of Underside . . ...... . 
Pulser Unit Cover, View of Inside ........ . 
Pulser Unit, View of Front with Covers Off 
Pulser Unit, View of Left Side with Covers Off 
Pulser Unit, View of Rear with Covers Off. . . 
Pulser Unit, View of Right Side with Covers Off •• 
Pulser Unit, View of Top with Covers Off •.. 
Antenna Unit, Cover Off. . • . • • . . • . . . . 
Antenna Unit, Cover Off. • • . • •..... 
Antenna Unit, Cover Off •.•....• 
Antenna Unit . . • • • ,. . • . . . • . 
Antenna Synchronizing Control, View of 
Antenna Synchr·onizing Control, View of 
Antenna Synchronizing Control, View of 
Antenna Synchronizing Control, View of 
Voltage Regulator, View of Front ... 
Voltage Regulator, View of Interior .. 

. . 
Front • . . 
Interior .. 
Interior •. 
Rear •. 

Voltage Regulator, View of Interior .• 
Voltage Regulator, View of Rear and Bottom 
Motor Filter Unit, View of Front ..... 
Motor Filter Unit, View of Interior .•.••... 
Motor Filter Unit, View of Interior .... 
Motor Filter Unit, View of Rear and Bottom .. 
Starter .•.•••••••••••••••• , 
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Table 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Plate 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 



Title 

Starter • •.. .. 
Motor Generator .. 
~otor Genera tor . 
Motor Gene rator .. 
Terminal Box •. 
Dehydrator .•.. 

The tests discussed 
of the ~quipment : 

Unit 

Pulser 
Starter 
Motor Generator 
Voltage Regulator 
Motor ]'ilter Unit 
Terminal Box 
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in Section 2 involve 

Serial 
No. 

X2 
X2 
X2 
X2 
X2 
X2 

i 

the following 

Navy 
T,Y:Ee 

CBM-

CBM-
CBM-
CBM-

Plate 
No. 

28 
29 
JO 
31 
32 
33 

units 

Model 

SF 
SF' 
SF 
SF 
SF 
SF 

Antenna Synchronizing Control X2 CBM- SF 
Antenna System X2 CBM- SF 
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2-2. Effect~ of Temperature. Tests were made to deter
mine the ability of the equipment to operate under conditions 
of ambient temperature which may be encountered in the Naval 
service. 

2-2- 1 . Vari ation in Ambient Temperature. A test was 
made to determine the ability of tne equipment to operate over 
a wide range of ambient temperature. The equipment was installed 
in a temperature test chamber and connected as for normal 
operation except that a dummy antenna, consisting of a special 
attenuator and bolometer , was used as a load on the pulser. 
The power in this load was measured during the course of the 
test. The ambient temperature v-.1as varied over the range of 
+50°c to 0°c in discrete steps. The operation of the eouipment 
was observed and measurements of the emitted power v,ere made 
at intervals. Readi ngs of the currents and voltages in various 
circuits of' the equipment were r·ecor cied. The datct for this 
test &re listed in Table 1. The following was noted during 
this test: 

(a) The average power output from the pulser unit 
varied between 11. 7 and 12. 7 watts. The peak 
power output, which was calculated from the 
following relationship , varied between 26.3 and 
38. l kilowatts. 

Peak Fower= Average Power 
Emi tted Pulse Length x Repetition hate 

(b) The repeti tion rate varied between ~15 and 468 
cycles per secona. 

(c) The time delay relay for- tne magnetron high voltage 
SU?ply failed to close when power 11Jas s ,,, i tchec.. on 
at the start of the test. It was found necessary 
to close this relay by hand. it the conclusion of 
the test the eouir;iment was switched off and allowed 
to remain idle at a temperatu1e of 0°C for a 
_period of 4 5 .minutes. Upon reaoplying power the 
time delay relay 09erated normally and closed. 

2- 2-2. Effect of Low Te.m:peratu:r· c- - Antenna. A test 
was made to determine the abi lity of the antenna spinner to 
rotate when the antenna unit was exposed to low tem9eratures. 
:nth the ambient temperature at 20°c, the antenna was switched 
on and its operation was found to be normal. The power was 
switched off and the ambient temperature was reduced as ouickly 
as possible to - 24°C. Thi s required aoout 4 hours. The ambient 
temperature w&s then held in the range from - 2~ to - 28°C for 
an additional _per iod of 3- 1/2 hours. 1'.t the end of tnis period, 
t.t1e power ·1.as ap ) lied to the equi pment and the operation of' the 
antenna spinner was observed. The following was noted: 
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(a) The operation was satisfactory when using manual 
train. 

{ b) Vihe:n the antenna spinner drive was switched to 
automatic train, the operation wa$ such that the 
spinner would rotate less than one r evolution and 
then would reverse and rotate part of a revolution 
in the opposite direction. This cycle was con
tinuously repeated. 

(c) The ambient temperature was then raised to -23°C 
and it was found that on automatic train the antenna 
spinner would rotate approximately 2. 5 revolutions 
before reversing in the manner described in (b). 

(d} Upon increasing the amoient temperature to -ll°C, 
the antenna spinner rotated normally. 

2-3. Effect of Humidity. Tests were made to determine 
tile aoility of the equipment to operate over wide ranges of" 
relative humidity. 

2-3-1. Variation in Humidity. The equipment was 
installed in a humia.ity test chamoer. -,iith the ambient tempera
ture maintained approxi mately at 40°C, the relati ve humidity 
was variE:d over the range of 13 to 97 per cent in the manner 
inaicated in Table 2. Measurements we1e made, at intervals, 
of the power emitted by the pulser and, additionally, the 
cm·rents and voltages in various circuits were recorded. 
During this test, a dummy antenna consisting of a special 
attenuator and bolometer was used. The following was noted 
during this test: 

(a) Changing from a low relative humidity to a high 
relative humidity anc then back again to a low 
relative humiu.ity had no detriment:).l effect on 
the t mperation of the equipment . 

. ( b} The average power out .JUt vc1ried between 12. 1 ana 
12.5 watts. The peak power output varied oetween 
26.1 and J0.8 kilowatts. There was no correlation 
noted oetween the changes which occurred in the 
power· output ana. the changes which were made in 
the relative humidity. 

(c) The repetition rate v8ried between 415 and 455 cycles 
per second. It is probable tba t this change was 
not due to the changes in relative humidity but 
resulted from temperature changes incident to the 
"warming up" of the square wave oscillator in the 
pulser. 
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2-3-2. Starting at High Humidity. A test was made 
to deter-mine the ability of the equipment to start promptly 
and satisfactorily after having been allowed to remain idle 
in an atmosphere of high relative humiaity. Following the 
t e st descrioed in the preceding sub-paragraph, the equipment 
was switched off. With the equipment iale, the relative 
humidity was raised to 97 per cent at an ambient temperature 
of 40°C. These conditions were maintained for 3-1/2 hours. 
At the end of this period, the equipment was switched on. 
Normal operation was obtained immediately and there was no 
evidence of flashover or excessive current leakage in the 
high voltage supply for the magnetron plate. 

2-3-3. Servicing at a High Relative Humidity. A 
test Wl::lS mcde to determine whether or not it would be possible 
to service or rep&ir the pulser unit dur·ing periods of high 
relative humidity. The components and circuits comprising the 
pulser are normally enclosed by a cover in a manner Vlhich pre
vents the entrance of moist air. This ar·1·angement reduces the 
possibility of corrosion from a moist sea atmosphere and also 
tends to prevent the high voltage circuits t~om becoming damp 
an6 developing flashovers or excessive current leakage. In 
order to ser·vic e or repair the pulser, howe ver, this cover must 
be r emoved. Removal of the cover exposes the pulser components 
and circuits to the surrounding atmosphere , which may be of a 
high relative humidity. Thus, operation may be necessar·y with 
the cover off. If, during repair operations, the cover is 
replaced oefore operation is attempt ed, a quantity of humid 
air will oe t1apped in the pulser cow.partmef1 t and the components 
will still oe exposed to this air . In order to investigate 
this situation, the followinp test was made. The equipment 
was installed in a humidity test chamber. The t emperature 
therein was staoilized at 40°c and the relative humidity at 
97 per cent. The equipment was switched on and after it had 
been operated for 5 minutes to insure that it was in proper 
operating condition it was switched off, The cover of the 
pulser unit was removed and the equipment was allowed to remain 
idle in this condition for 15 minutes with the temperature and 
humidity as stated. At the end of this period it was switched 
on again. The following was noted: 

(a) Capacitor C- 213, which discharges through the 
magnetron , developed an arc from one of the high
voltage ter·minals to the case. 

(b) Capscitor C- 215 , which is the filter capacitor in 
the 13,000- volt rectifier, developed &narc from 
one of its high- voltage terminals to the case. 

(c) Corona discharge was oos€rved around both filament 
lead insul6tors on transformer T- 202, the high
voltage rectifier filament transformer. 
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(d) Corona discharge occurred around the high- voltage 
r ectifier olee6er r esistor , R- 22). 

( e ) There was no magne.tron curr-ent and no r - f' power 
output. 

The rGsults of this test l ead to the conclusion that with 
the present construction of the equipment prompt r esumption 
of ooer e tion cannot oe obtained followi ng repai1s to the 
pulser unit, when such repairs are made during a period of 
high r e lative humidity and require the r emoval of the pulser 
cover. 

2- 4. Effects of Vibration. Tests were made to determine 
the ability of the equipment to withstana vibration. The equip
ment was secured to a vibration test taol~ oy me ans of its 
r·egular hold - down fittings. A suitaole fr·amework, secured to 
the vibration table, was pr ovided for the units which are 
intended for oulkhead mountine . The e quipment was suoj e ctcu 
to vi0ration at frequ~nciEs oe twsen 600 ana 2000 cycles pe r 
minute for approximately one hour. Vibration had no detri
mental .affect upon the equipm(;nt. 

2- 5. Effect of Shock. Tests were made to determine the 
ability of the equipment to withstand shock. The equipment 
was secured to a shock test taole by means of its regular 
hold- down fittings. !, framework , fastened to the shock table , 
was providea for the supports of the units which are intended 
for bulkhead mounting ; namely , the Starter, Voltage Regulator , 
Motor Filter Unit, Terminal Box, and Antenna Synchronizing 
Control. L dummy antenna consisting of a special type of load 
lamp was usea as a load for the output of the pulser . The 
Model SF PJitenna was shock tested separately from the remainder 
of the apJaratus, out the circuits provided for the rotation 
of this antenna were connec ted i n the normal manner during 
both tests. 

2- 5- 1. Shock Appar·atus. :.a th the appar·atus arranged 
as stated ana with it operating, a series of blows was delivered 

oy means of" a pneumatic shock device to the table upon which 
the apparatus was mounted . The operation of the shock device 
is such th& t it delivers a blow against tr.e edge of the ta ole 
upon which the apparatus under test is secured and the1eoy 
causes the top of the table to move suddenly in the horizontal 
plane. The momentary peak acceleration whi ch the shock device 
imparts to the table can be measured oy means of a series of 
accelerometer cells. 

2 - 5- 2. 
excepting the 
Three sets of 
cation of the 

Power Supply ana Pulser Units . The equipment, 
antenna, was suojected to a total of 36 shocks. 
shocks were appli-ed. The direction of appli
last two sets was perpendicular in the horizontal 
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plane from the direction of the first set . Each set consisted 
of twelve shocks. Of the la st two sets, one was applied with 
the cover off the pulser unit and the other set was applied 
with the cover on. All sh'.)cks were ·delivered using an air 
pressure of 150 pounds per sauare inch in the shock device 
and resulted in a measured momentary peak acceleration of 
ttie shock table of 250 g, ~:t .e following was noted during these 
tests; 

(a) The contacts on the relay K- 201 (a part of the 
magnetron high- voltage supply time delay system) 
opened during 28 of the 36 shocks. The opening 
of this r elay caused the output of the pulser to 
drop to zero . Operati on was interrupted, each 
time this relay opened , and remained so until the 
thermally operated time delay switch heated and 
reclosed the relay K- 201. This required approxi
mately 3 minutes. 

{b) The type 715A vacuum tube (discharge tube in 
pulser unit) was jarred out of its socket oy 8 of 
the 36 shocks. This occurred only when the cover 
was otf the pulser unit. Lpparently when the 
cover was in place, the top of this tube would 
hit the blowsr motor located inside the cover and 
would thereby be prevented from coming completely 
out of its sock6t. When the cover was off, it 
was observed that two shocks were required to jar 
the tube out of its socket. The first shock 
would loosen the catch which is supposed to retain 
the tube in the socket and the second shock would 
eject the tube from the socket. 

(c) The r - f power is led out of the pulser unit by 
means of a short section of coaxial transmission 
line. This coaxial line runs vertically downward 
through the bottom of the unit, makes a right 
angle bend under· the unit, and terminates a short 
distance outside of the right hand edge of the 
case. The output ena of the coaxial line is fur
nished with a flange, which serves to couple the 
line to the transmission line which feeds the 
antenna. As a result of one shock, the pulser 
deflected so far on its shock mounts that this 
flange hit the deck upon which the pulser was 
mounted . This indicated tLat care must be exer
cised when the equipment is being installed to 
insure that the clearance left around this flange 
will be sufficient to prevent it fr·om striking 
nearby objects when the pulser is subjected to 
shock. 
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As a r esult of the twenty- first shock , one of the 
metal fittines was torn loose from the upper l eft 
hand shock mou.rit of' the voltage regulator unit. 
This break occurred at the top of the shock mount 
unit at the surface at which the metal fitting 
was bonded to the rubb~r. As a r8sult of this 
break, the voltage control unit was no longer 
supported at this point. 

2-5- 3. Antenna. A total of twelve shocks was applied 
to the antenna unit ; six with the plywood cover on the unit 
and six with this cover removed. All shocks were delivered 
using an air pressure of 150 pounds per square inch in the 
shock device, imparting a momentary peak acceleration of 
250 g to the test stand . The antenna spinner was allowed to 
rotate during this t e st except during the last shock, when it 
was stationary. The following was noted during the course 
of these tests : 

(a) When a shcck was applied, the antenna would momen
tarily step rotating. 

(b) The antenLa drive motor is supported on four 
hexaponal rods about l - l/4 inches long. These 
rods oecarr.e sufficiently loose during the shock 
t e st so tLat they no longer held the motor firmly 
in place. 

2-6. ~ffect of Inclination. The ability of the equip
ment to withstand inclination simulating the r oll of a ship 
during rough weather was deter·mined . The equi pment , excepting 
the antenna, was secured to an inclination test table and 
inclined at the rate of five cycles per minute for a per·iod 
of 30 minutes. No damage occurr ed as a result of this test. 

2- 7. Effect of Line Voltage Variation. The d- c line 
voltage applied to thE equipment was varied from 10 per cent 
below the normal valuE. of 11 5 vol ts to 10 per cent aoove this 
value. Table 3 list s the data obt ained during this test. 
:rteference to this tabl e shows that the voltage of the 415- cycle 
output of the motor- genera tor which supplies a - c power to the 
equipment was affecteCL only s l ightl y by this variation in line 
voltage and. thb t the frequency was not affected. 

2- 8. I.F.F. Vo~t age . The pulse voltage , which the 
equipment provides for the operati on of I.F. F. equipment , was 
measured. A six- foot length of flexiole coaxial cable was 
furnished as a part o:~ the Model SF Equipment for the purpose 
of introducing the tr i gger voltage p1·ovided by the pulser 
into the I. F. F. equipr1ent. For thi s test, one end of the 
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cable was connected to the appropriate terminals on the pulser. 
The load imposed by t he I.F.F. equipment was simulated by 
connecting a suitable resistor across the other end of this 
cable. The voltage developed across this resistor while the 
pulser was operating was measured with the following results: 

Resistor 
Terminating 
Coaxial Line 

(Ohms) 

70 
200 

Voltage Developed 
across Resistor 

R.M.S. Peak 

0.8 
3 . 1 

1. 13 
4.4 

These voltages do not meet the requirements of I.F.F. speci
fications. 

2-9. Power Supply. The following was noted concerning 
the power supply circuits in the equipment. 

2-9-1. It was found that the povver taken by the 
equipment from the d- c supply line was 2.7 kilowatts (115 volts, 
23. 5 amps.). This value was measured with all of the equip
ment, incluaing the receiver·-indi(.;ator· unit, o;>eroting and 
with the antenna oein~ rot ated by the automatic drive system. 
It includes the s uoply line power required to provide 500 
watts (415-cycle a - c, 100 per cent p.f.) to the I.F.F. equip
ment. 

2- 9-2. The current and voltage requirements of the 
various units are listed in Taole 4. 

2-9-3. The motor unit of the motor-generator set is 
rated at 30 amperes. In order to prevent overloads from 
damaging this motor, a thermal overload device has been pro
vided in the line between the motor and the d-c supply source. 
This thermal overload device is mounted in the starter box. 
No line fuses aLe provided. It was found that the overload 
device would not open the circuit to the motor at the end 
of 1-1/2 minutes when 100 amperes was allowed to flow through 
it, and that JO seconds was recuired for it to o~en the cir
cuit when 180 amperes was applied. It is considered that 
this overloaa device joes not offer sufficient protection 
a : ainst short circuits and it is recommended that in addition 
to this aevice line f~ses be provided. The current rating 
of these fuses should be sufficiently great to pass the starting 
curr·ent surge ( 55 to 60 ampere surge) without opening. It 
was noted that the vJinding of the starter relay is not fused. 
It is r·ecommended that this circuit be provided with suitable 
fuse protection. These fuses should be separate from those 
provided for the motor and should be of a current rating 
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commensurate with the relatively small current drawn by the 

starter relay winding. 

2-9- 4. Attention is invitea to tLe fact th&t the 
motor starter i& rated at 40 a=peres and that it is required 

to start a IL.otor tr.at demands between 55 and 60 amperes on 
starting. 

2-9- 5. 
in Table 5. 

A list of fuses and fuse currents is given 

2-10. Power Control Circuits. The followin~ items were 
noted concer·nine the power control circuits. 

2- 10- 1. No units have been provided with interlocks 

to prevent personnel from accidentally col!l.ine- in contact with 

dangerous potentials. It is recorru:nena ed that all uni ts be 
proviaed 1i1i th aoor or· cover int~1-locks which will remove all 

voltages in exces5 of 250 ~olts when tne door is openea or 
the cover removed. 

2-10-2. The pulser unit should be provided with a 
switch which will , v,hen the cover is loosened and is in the 

process of oeing removed , automatically short ci1 cui t the high

voltape power supply filter capacitor. This is necessary to 

insure that personne l will not acciaentallv or carelessly come 

in contact ¼ith a pot ential of 12 kilovolts. 

2-10- 3 . A dry battery (Eveready No. 763, 22-1/2 volts) 

is used in the voltage regulator unit. This raises the problem 

of obtaining replacEment batteries and of the shelf l if e of the 

spare batteries carr ied . Because t his problem will be difficult 

to overcome , it is recommended that the oattery be eliminated . 

If its use is contiLued the instruction book shoula contain 

instr-uctions cover-ir.g oattery maintenance and r eplacement. 

2-10- 4. A ,ariaole resistor in s eries with the primary 

winaing of the magnetron pla te voltage supply transformer 
permits the high voJtage to be adjusted over the range of 

10. 8 to 11. 8 kilovolts. 

2-11. Vacuum Tubes . The following was noted concerning 

the vacuum tubes USE!d in the equipment. 

2- 11- 1. The means provided for connection to the plate 

prongs on the vacuum tube V- 202 , type 829 , in the pulser unit 

is not satisfactory. It was found that t i...e connector assembly 

would fit on some tubes of this type but woula not fit on others. 

Connection was attempted to six tuoes and it Wa b found that 

the connector would fit satisfactorily on only one of tnese 

tuoes. Of the five tuoes on which the connector would not fit, 
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the plate pins of two tuoes were too far apart; the plate pi ns 
on the remaining two tubes wer e .displaced .three degrees in a 
plane horizontal to t he vertical axis of the tube. It is 
r e commenaed that suit able flexi ole connectors be proviaea. for 
each of the plate prongs on this tube and. that a separ·ate clamp 
be provided to hold ·:,he tube in its socket . 

2- 11- 2. The method used for mounting the magnetron 
in the pulser unit is not satisfactory in that it renders 
difficult the remova ~. and replacement of the magnetron. The 
following points were objectionable: 

(a) It was :~ounct necessary to remove the ~ermanent 
magnet associated with the magnetron from its 
mounting frame Defore the magnetron could be 
removed . The removal of this magnet is time con
sm11in{ and the handlinf of' the magne t incident 
thereto may result i n a reduction in its field 
strength due to jars or shock. 

(b) The output couplinc- terminal of the magnetron 
is capacity coupled to the transmission line 
coupling section. This coupling terminal projects 
downwarcl from the magnetron and fits into out 
does not t ouch the center con6.uctor of tne trans
mission line. Because of the method providea tor 
mounting the ma gnetron and its magnet, and for 
fastening them in place, proper alignment oetween 
the coupling terminal on the magnetron and the 
couplint section can be obtained only with diffi
culty ar:.d is dependent on the experience of the 
opera tor and the care which he takes when instal
ling the tube. The magnetron canoe installed 
in VHlious positi ons relative to the coupling 
section ooth i n the side to side direction and 
vertically. Thsre is no means provided to 
indicate which posi t i on is proper. Some means 
should be provided to insure that the proper 
alignmect wi ll be automatically obtained when 
the magLetron is installed. 

2- 11- 3. The clamp for the base of the "clipper" tube 
in the pulser (V- 20*) was found to be cracked at its mounting 
holes. The cause of this break is not known, out it was 
probaoly the result cf' b1·ittleness of the clamp and its un
suitaole mechanical design. 

2- 11- 4. The removal and replacement of the reprod tube , 
V- 211 , in the pulser unit is a time consuming and difficult 
process, since it requil es the prior disassemoly of the com
plete r - f section. It is estimated that four to six hours would 
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be required by an experienced operator to replace this tube. 
The steps involved are as follows: 

(a) The 1200- volt lead is removed from the cap on the 
top of t he tube. 

(b) The two Allen-head bolts oy which t he Tli'. box is 
fastened to the magnetron output coaxical caole 
are taken out next. The bolt nearest the magne
t1·on cast ing could be removed only by a special 
wrench. This wrench was made oy gr·inding 1/i+ 
inch off the shorter ar·m of an Allen wrench. It 
is recommended that a wrench suitable for this 
task be provided as a part of the equipment. 

(c) The next step would be to remove the Trt box from 
the unit, but, because there is insufficient 
clearance betvveen the tuning plug nuts on the 
TR box a nd the casting on which the magnetron 
is mounted, the Trt box cannot oe removed until 
this cast ing is entirely removed from the pulser 
unit. 

(d) The removal of the casting upon which the magnetron 
is mounted requires the removal of the magnetron, 
its magnE>t, the coaxial coupling section under 
the oottom of the unit, the unscrewing of the 
coaxial coupler of the pulser, the removal of 
the screvJS l:.1.olding the casting to the floor of 
the pulser, the removal of the screws holding 
the coaxial section to the casting and the removal 
of this casting, and finally the removal of the 
TR box. It was noted that the removal of the 
four Alle n-head bolts and the ring nut at the 
undersic.e of the pulser unit was rather diffi
cult, since the clearance be tween the unaerside 
of the unit and t l e table upon which the unit 
was mounted was only 2-1/2 inches. 

(e) After the TR oox has oeen 1emoved, it can be 
disassemnled and the tube canoe replaced. Since 
the repla ce,:nent of the tuoe requires tt.at the 
cavity oe retuned and since no equip,nent will 
oe avail a ble on shipooard fo1 so domg, it is 
recommend ed that the TR ooxes complete with tube 
~e carried in the spare Jarts rather than only 
spare tubes. The spare TR boxes should be tuned 
at the f a ctory. 

Steps (c) and (d) can be eli minated with a consequent simpli
fication and expedition of the process of changing the reprod 
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tube by c utting a section out of the frame upon which the 
m2gnetron is mounted. This would. provicie sufficient clearance 
to permit the TE. oox to oe :r-emoveci without i:,ri or re11.oval of 
the frame from the pulser unit. The instruction book shoulG 
include complete and clear instructions regarding installation 
and rewoval of the TR &ssemoly. 

2- 11- 5. Tubes V- 603 , V- 604 , and V- 605, all type 
6SN7GT, are not provided wi th clamps to hold them in their 
sockets. These tubes are located in the antenna synchronizing 
unit. It is recommer-d ed that clamps be provided. 

2- 11- 6. The clamps provided to hold. tubes V- 601 and 
V- 602 (both type ClB) of the antenna synchronizing unit in 
their sockets do not grip the bases of the tubes effectively. 
It is recommended tha t they be replaced by a type of clamp 
similar to that used on tube V- 303 (type ClB) in the voltage 
regulator unit where a strap fi t s around the base of the tuoe . 

2- 11-7. The maguetrons type KO rtF 3, serial numbers 
75 and 120, were furnished wi thout insulating beads or terminal 
lugs on their filament leads. It is recommended that the 
magnetrons oe supplied complete wi th these items, since their 
omission will delay replacement of the magnetron in the pulser 
unit . 

2- 11- 8. A list of the v&cuum tubes employed in the 
units of the equipment covered in Section 2 of this report 
is given in Table 6. A list of the normal operatine voltages 
present on these tubes is given in Table 7. These measurements 
were made on the f i rst unit submitted. The plate voltage on 
the type 829 tube (V- 202) is approximately 1100 volts. This 
is in excess of the manufacturer ' s rating. 

2- 12. Weip-hts and Di mensions. A list of weignts and 
dimensions is include,6. in Table 8. 

2- 13 . Wiring. The following was noted concerning the 
wiring in the equipment. 

2- 13- 1. Each of : r esis tor s R- 203 andil R-204- .has one of 
its ends fastened to a terminal lug strip. This terminal lug 
strip is c9mposed of a piece of bakelite or fiore about 1/2 inch 
high by 1 inch long and 1/32 or 1/16 inch thick . Terminal 
lugs are riveted to each end of the strips and a mounting lug 
is riveted in the middle. In the present case, the stri p is 
fastened to the chasi:is by means of this center lug. When the 
equipment is operating, one of the terminal lugs is at a 
potential of approximately 1100 volts whil e the other is at 
approximately -500 volts. Thus there i s a potential difference 
of approximately 1600 vol ts bet1,,-~een the end terminal lugs and 

Page 14 of Section 2 
,-~- • ........ .,...__ M 

ti 

DECLASSIFIE~ 



""' 11( 1 t I 

1 

J 
[ DECLASSIFIED 

l -

a potential difference of 1100 volts between the center lug 
and one end lug. It is consid~red that this type mounting 
is unsuitable. A more suitaole method of supporting the ends 
of the two resistors should be proviaed. 

2-13-2. Contact 0e tween one of the uninsulated l eads 
of' capacitor C- 203 in the pulser unit and one pie of inductor 
L-201 caused t.t.e insulation on this inductor to break. down. 
Tr.is resulted in the shorting out of the pie. Care should be 
taken during manufacture to properly insulate the capacitor 
leads. 

2-13-3. The cabled wiring on the floor of the pulser 
unit has not oeen provided with clamps to hold it in place. 
It is recommendea that such clamps be provided. Most of the 
wiring in these cables is glass-fibre insulated so that the 
clamps are particularly necessary to prevent the insulation 
from being abraded •. 

2- 13-4, Capacitor C- 213 is mounted on bakelite stand-
off insulators. Part of the wiring of the pulser has been 
tied to one of these insulators. It is recommended that a 
separate support De provided for this purpose. 

2-13-5. Resistor R-607 in the antenna synchronizing 
unit is supported oy its leads to transformer T-60). The 
body of this resistor rests against the bakelite disc on 
which tne terminals for the transformer are mounted. The 
heat developed oy the resistor caused a large blister to 
develop on t his bakelite. A oette r means of support should 
be provided for this resistor. 

2-13- 6. A more suitable bushing should be provided 
for the cable connecting to the right hand terminal strip of 
the antenna synchronizing unit. The present one has pulled 
out of the panel. 

2-13-7. Two unsatisfactory typ6s of wire a1e used in 
the ant enna synchronizing unit and motor t· il ter- unit. One of 
these is rubber covered with a cotton outer oraid. This outer 
cov er was found to support combustion. The other type has a 
lacquered (clack) insulation. This insulation is very com
oustiole. 30th types of wire should oe replaced by wire with 
flame resistant insulation. 

2-13-8. The adjustable resistor R-301 in the voltage 
regulator unit should be provided with a calio1ated dial. 
Its shaft should be provided with a lock which will prevent 
it from being turned accidentally. This control should be 
given the descriptive label "Voltage Adj" and an ar·row should 
be provided to show in which direction it should be turned to 
increase the voltage. 
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2-14-. Controls . The following was noted concerning the 
controls used on the equipment. 

2- 14-- l . The control knob ·an switch S- 201 (meter switch) 
in the pulser unit is held on its shaft by one slotted- head set 
screw. It is recommended that this be replaced oy two socket
head set screws of t he Allen type. Care should be taken to 
insure that these ar·e protected against corrosion. 

2-14 - 2. Two resistors, R- 602 and R- 604, in the antenna 
synchronizing unit are of the adjustable rotary type. A slot 
is provided in the end of each rotor shaft to permit rotation 
of the shaft by means of a scr ewdriver. It was found that 
these resistors are aifficult to adjust oecause the useful 
range of adjustment was confined to the last 30 degrees of 
movement (clockwise direction). lf the resistors are set at 
a value outside this ran@e (rotor further counter- clockwise), 
the tuoes V-601 ana V- 602 (type ClB) conduct continuously. 
Suitable changes should be maoe to spread the useful range over 
the entire range of adjustment of the resistors. The rotors 
should be e4uipped with calibrated dials so that their relative 
positions can be easily determined . Locks should also be 
provided which when tightened will prevent the rotor·s from 
being accidental ly moved. The resi stors should be marked 
"V- 601 Adj" or "V-602 P.dj" as appropriate. 

2-14 - 3 . A list of controls is given in Taole 9. 

2- 15. General Physical Construction. The following items 
were noted concerning the general physical construe ti on of 
the e4uipment. 

2- 15-1. No prov1s1on has been made for the convenient 
attachment of slings to the antenna or motor- fenerator set 
for hoisting or lowering. It is recommended that both of these 
units be provided with lifting eyes that will easily accommodate 
a one- inch line. 

2-15-2. Grea se leaked out of the worm. gear housing 
on the antenna dr-i ve system at the end nearest the antenna 
drive motor·. A greas e retainer ring should be provided to 
prevent this leakage. 

2- 15-3 . A flexible coupling is provided on the arive 
shaft oetween the antenna drive motor and the a ntenna drive 
worm gear. The set s crews that hola this coupling to the shaft 
have slotted heads. It is recommended that these be replaced 
Dy a socket- head type of set screw. 

2-15- 4 . It was found that there was about one degree 
of play in the antenna spinner. This occurred in the worm gear 
drive assembly. 
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2-15-5. The antenna refl6ctor is fastened to the 
casting upon which it is mounted oy a numoer of" machine screws. 
These screws pass through the reflector and thread into the 
casting. It is recommended that the length of these screws 
be increased by 1/8 inch so that they will thread furthe r into 
the casting. This is necessary to insu:rn an assembly of 
sufficient strength. 

2- 15-6. The head of one of tne bolts used to fasten 
down the base of the antenna assembly is located under the 
antenna drive motor in such a manner that it cannot be removed 
unless the drive motor has first been removed. One of the 
bosses provided for the motor mounting feet is so close to the 
hole for this bolt that the head of the oolt cannot seat 
properly ana the lockwasher on this oolt is ineffective. The 
design should be modified at thi5 _point to avoid these mechani-
cal interferences. 

2- 15-7. The terminal board on the base of the antenna 
assembly is located over one of the Dolt s used to fasten down 
the base. It is necessary to r·emov e tnis terminal board before 
removing this bolt. The hole in the oase of the antenna system 
through which the wiring to this terminal board en ter·s the 
oase is located on the opposite si6.e of the base from the ter
minal board. It is recommendea that the terminal board be 
1elocated so that it will be closer to this entrance hole and 
so that it will not interfer·e with the removal of any of the 
base mounting bolts. 

2- 15-8. The plywood ring at the Dase of the antenna 
cover is parting. 

2-15-9. When the antenna is being rotated automatically 
its motion is not smooth. Observation showed that while the 
speed of the oearing pointer on the PPI dial on the receiver 
inctica tor unit v.as uniform, the s ,;ieed of the antenna was 
noticeably non- uniform. 

2-15-10. Oil cups are provided on the bearings of the 
blower motor mounted externally on the cover of the pulser 
unit. When the cover of the pulser is in place these oil cups 
are on the underside of the bearings so that the openings in 
the cups point downward. As a result, it is not possible to 
put oil in these cups when the cover is in place. The position 
of these oil cups should be changed so that the openings point 
up when the pulser cover is in place. It should oe noted, how
ever, the exact pur~ose of these oil cu9s i s not ce~tain. Upon 
disassembly ot the motor, it ~as found that t he oearings were 
ball bearings ana were packea with grease . The present oil 
cups on the motor a1e not suitaole for introducing gr·ease into 
these oearings. It is r·ecomm.ended that the Contractor be 
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requested to clarify this situation and if grease is the proper 
lubricant for the motor it is recommended that the oil cups 
be replaced by remova ole plugs . Likewise , if grease is the 
proper lubricant for the internal blm,er motor, the oil cups 
on this motor shoula also be replaced by removable plugs. 

2- 15-11. One of the mounting screws by which the 
t~ansformer T- 201 is fast ened to the base of the pulser unit 
is inaccessible oecause of the pr·esence of the bakeli te base 
which forms the mounting for capacitor C- 213. It is recom
mended that the horizontal dimension of this oakelite base be 
decreased by 1/~ inch so that it will oe possiole to reach the 
mounting screw of the transformer with a screwdriver. 

2- 15- 12. One of the mounting screws used to fasten the 
transformer T- 202, the magnetron plate voltage-rectifier filament 
transformer, is inaccessible because of the proximity of trans
former T- 201. It is recommended that the clearance between 
these two transformers be increased to make this screw acces
sible. 

2- 15- 13 . The shaft couylinf on each of 
assemblies on the pulser- unit is hel6. in place 
one set screw in each section of the coupling. 
menued that two set screws be provid ed in each 
couplinf s. 

the blower 
by means of 
It is recom

section of these 

2- 15-1*. The screws by which the f ilter capacitor C-210 
in the pulser unit is held in place are number 6-32 machine 
screws. The lockwashers on these screv.-s are too large, being 
the size suitable for use on number 8 screws . The proper size 
lock washers should be provided. 

2- 15-15. The mounting clamp on the filte1 capacitor 
C- 210 in the pulser unit is held together by means of a self
threading screw. This ar r-angem.ent is mechanically weaK. It 
is recommended that the self°-thr-eading scr·ew be replaced oy a 
nut and. ool t. 

2-15-16. The bakelite rod upon which the inductance 
L- 204 (pulser unit) is wound has split at Doth ends . It is 
recommended that this bakelite rod and the one upon which the 
inductance L- 203 is wound be replaced by ceramic rods. 

2- 15- 17. .P.ttention is directed to the fact that the 
cover of the pulser unit is not removable until 22 quarter
inch bolts around its edge have been r-emoved. Since it is 
necessary to remove this cover to change tubes or to service 
the pulser, it will be seen that a consider-able amount of time 
will be required to obtain access to the appar·atus in the 
event of a failure. It is recommended that means be provided 
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for easy access to the components in the pulser unit. The 
cover for the pre-amplifier v.hich is lo cc: teu OL t!1e puls~r 
unit is hela in place by means of a numoer of r-ounu-.t18E.Cl machine 
screvvs. Since the holes fo:r· c1 number o1 t ~~ese ar-e not easily 
accessi ole, it is r·ecommend ed that a screv11- hold.in-· screi,,u.r i ver 
be piovL.ed as a ::iar-t 01 the equipment to permit these SC.i ews 
to be started. These scr ev,s must be r em.oved Defore anv of 
the fuses (F- 201, F- 202, F- 203, F- 20~) can be replaced. The 
1 us es should oe ifJ.ad.e mor-e easily acce~si ble. 

2-15- 18. It is r e cornmenaed th&t tl1e pr·esent round-head 
screws used to s e cure the f'ront panel of" the antenna synchro
nizing uni 4 voltage regulator, anci the motor filt e r units be 
replaced by captive thumo screws. The heaas of these should 
be knurled and should be 3/4 inch in diame t er. The length of 
the knurled portion should be & oou t l-/2 inch. The sc1 ev,s used 
a t present tl.reau into orackets located insiue t he units. The 
holes in these orackets are over-size, resultin·· in tl:1 eaas that 
a1·e too shallow. 

2-15- 19. The motor- generator shaft coupline should be 
proviued with a cover. Tnis is desir aole as a guar·d to prevent 
injury to pe1 ::,011nel ano. to pr event l oose o oj ects tro:.._ becoming 
entangleu. in ti1e coupling while it is rota ting. 

2-15- 20. The oearinv s on the motor - generator set should 
De provided wi th grease cups. /,. t pr·eser,t, grease is added to 
these bear·in,,.s tr..1:-ough holes in the to_ps of thE end bells. 
These holes a1e clo!::ied, wLen not in use, by !Ileans of plugs 
threaded into t e1u . It w·- s noted that no pi ov ision has b~en 
made for drain ~ n ,~ tr.e .crease from. t l.e~e oea.rings. Such pro 
vision should oe made and shoulei teke the form of a r emov a bl e 
plug located at the bottom of the unit. 

2- 15-21. It has noted tLat z1eabe was l eakinE out of 
the bearing· oetween the alt ein& to1 ana the exciter o1 the 
illotor- generator set. 

2- 15-22. The motor- c ene1ato1 set is mounted on six 
LOJ. ct shock mounts. Ti.e center· holes in the se shock mounts 
are designed to accorr.1sT.oda te 3 /3- inch dia.u.eter ool ts. The cor
respond.inf" holes in the frame of the motor- ?enerator ar·e large 
enough for a ool t of 1/2 inch diameter. The ool ts actually 
used w::::1e 5/16 inch in diam.eter·. It is reccmmendea that 3/8 
inch diameter oolts De used in tne center hole of these shock 
mounts and t.tat the holes in the fr·a.rue of the motor-generator 
set oe drilled only large enough for this size of ool t. 

2-15-23. Attention is directed to the pr-esence of shock 
mounts on the motor- generator set~ and to the fact that tl"1ere 
is in use in tt1e Naval service a large variety of radio tn.ns-
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mitting equipment in which the motor generators are not shock 
mounted. 

2- 15-24. Dowels have not been prov i ded for the align
ment of the units of the motor- generator s et. It is recom
ffienaed that the t.L.otor and the alternator e&ch be provided with 
tvvo dowels. These should oe located on diagonally opposite 
feet and should have a standard ta'Je1. . The ~,ea6.s on these 
dowels should be square and should· be at least l/4 inch across 
the flats. 

2- 15-25. The presence of shock 1:,ounts on the motor
generator set reauires the use of flexiale wi1inf oetween the 
point at which the interconnection 1ivir ing to the ~et i s clamped 
to a bulkhea~ 01 cecK and the point at~ ich the ends of the 
wii-ing connect to th€ terminals on the set. The use of douole 
junction boxds on each unit of the motor - generator is sug[ ested . 
One oox \.ou ld oe f& stened to the 1 ixed part of the bE.. se of the 
unit and -i,,,oula .:ie designed to receive the armored cable con
taining the interconnection wires . This box would be electri 
cally connected by means of a flexible cable, suitaoly pro
tected, to another oox which ,1,ould oe fastened to the shock 
mounted part of the set and which i',ould contain the motor or 
generator leads. 

2- 15-26. A gasket should oe provided on the alter·nator 
terminal box cover, located on the motor- generator set , to 
pr-event moisture from entering the box th1ough this cover. 
For the same reason the present cable entrance fitting on tt.is 
box should be replc1ced o,r one that will pr event the entrance 
of' water. 

2- 15-27. Connections to the motor unit of the motor -
generator set are in the form. of pig- tail leads. It is r·ecom
mended tl1at the motor oe provicted vvith a terminal boar·d suitably 
encloseo. in a waterti ght ter1t.inal box and the t these leads be 
COi,nected to terminals on thi::, ooar d. 

2-15-28. It is recommended that socket- head set screws 
of the J.llen type oe used in place of the p:i: esent set screvrn 
in the motor- generator speect regulator rotor bushings. 

2-15-29. It has customarily been required in the case 
of tTIOtor - generators for use on radio transmitting equipment 
that suitaole protective aevices be installed at tlle generator 
terminals , ahead of the loaa circuit, to protect the generator 
a .o-ainst damag e due to failure of any _part of the e o uipment . 
In the present equipment no such pr·ovision is Jffiae . It is 
r·ecofillr..ena.ed that the alternator· unit of the 1iiotor-2:enerator set 
be eouipped with fuses. 1hese shoul6 oe located in the junction 
box on the alte1nator, 
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2- 15- 30. The t erminal oox supplied with the equipment 
is not moisture p1oof. (Plate )2} 

2-15- 31. The terminal box is aesi.,...ned to oe mounted 
o.v means of bolts which fi t thr·ough .i:rnles · in tr.e rea1 of the 
oox . It is recommended th& ~ in place of this method of mounting, 
the box be proviged with mounting fee ~ in the form of. angl es 
secU1 ea. to the siaes. The present illOuntine holes are too small 
to accom.nodate colts hLvinr sufficient mect~nical strength. 
It is r e commenaed t hat provision oe made to permit the use of 

mounting oolts of 1/~ inch diameter. The brackets which are 
located inside ti.e oox and to which the cover- is secured are 
flimsy. The gasket on the cover- of thi s box should be I11ade 
in one piece of a more suitaole material . At present this 
gLsket is glued in place and is maue of p~essed paper. An 
improved method of securing this gasket should be used . 

2- 15- 32. Groundinf straps should oe provided on all 
of the shock mounted units . These should be a1ranged in such 
a manner that the chassis and cabinet of the units will oe 
automatically ~rounded whenever they are fastened to a grounded 
metal surface oy means of their regular mountinz- s. None of 
the units at present have ground straps. 

2- 15- 33. The 22 . 5-volt dr·y cattery pr·oviaed for the 
ope1 a tion of t.tie voltage regu.l c. tor is cont&.ined in a compar-tment 

in this unit. It was founo. tnat t.r ... e task of' replacin. this 
oattery is somewhat complicated and t i me consuming. lt is 
recommended that the front of' the battery oox; that is , the 
su.face neare~t the aoor of tne voltage regulator be made 
1 emovc. ble and that captive thumb screws oe provided to hold 
this cover in ~lace. If this is aone it wi ll oe posbiole to 
replace the battery \~ithout .removin.c-- the type ClB vc:cuum tube 

from its socket. 

2- 15- 3~. A number of the units a.re shock mounted by 
means of rubber fittings. In the~e instances the units are 
held i n place on the decK , ta ole or oulkhead, to wLicn they 
are secured only by .neans of the r-uooer. Shoulu tLe r uboer 
oecome aisr upted oy shock or a..,ta:i.iorate it v.ould oe possible 
fo1· the unit to come aar·if't and cau:;.e injury to personnel. 
It is recomruenaed that means be p1ovideQ that will prevent 
U1e shock .... ounted uni ts from coming enti 1ely free in the event 
that the shock J1ount parts. The aevice should not interfere 
with the action of the shock mount unaer normal circumstances. 

2- 15- 35. The time delay relay K- 601 in the antenna 
synchronizing uni t is a plug- in unit ana has a base similar 
to that of a four - pin v&cuum tube Dase. A rinp type clamp has 
been provided to r.ola this relay in its socket, but this clamp 
is not effective , since it is too large to grip the oase of 
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the relay effectively. It is recommended that the relay oe 
provided with a base clamp that will grip it effectively. 

2- 15- 36. The oosses which are located under the oottom 
of the antenna synchronizing unit and to which the shock mounts 
are fastened are each helQ in place by two 6- 32 machine screws. 
It is consi6ered that this arrangement is not sufficiently strong 
mecnanically and it is recommended that a st1onger me thod of· 
secw. ing the5e Dosses to the case of the antenna synchronizing 
unit oe p1ovided . 

2- 16. Corrosion and Finishes. The following items were 
noted conc erning finishes ana. corrosion prevent.Ve measures. 

2- 16-1. The paint on the outer surface of the wooden 
antenna cover is badly blistered. 

2- 16- 2. The dipole radiators on the antenna are sup-
ported on a sho1t section or transmisbion line. This whole 
assembly is construe ted of unpla ted copper. It is ... ecOfilillended 
that the as5emJly oe gola plateo. This should inc l uae the 
section of transmission line , the dipole raaiatoI ::i, anu the 
reflector in front of the radiato1s. 

2- 16- 3. The paint on the synchro control transformer 
oracket in the antenna unit has been chipped off in a number 
of places. A more suitable paint should be used. 

2- 16- 4. Flat-head unplated brass scre\,S are used in 
the construction of' the antenna cover·. It is recommend.ea that 
these oe replaced by nickel plated brass scre¼s. 

2-16-5. The covers of the pulser unit are painted 
black. The paint is chipping off in numerous places. The 
paint has also come off the cover guide pins and these are 
rusting. In a number of places in the passages formed by the 
cooling vanes at the top of the pulser cover, no ~aint nas 
been applied and the metal is rusting oadl y. A more suitable 
paint should be pr·ovia ed for the pulser and ca1 e should be 
taken to completely cover all of the surfaces. 

2- 16- 6. There are a numoer of br·ass fittinzs on the 
TR box in the 9ulser unit. It is recorTunended that these brass 
fittin~s oe gold plated. 

2- 16-7. A num0e1 of the plated metal fittines on the 
external blower motor on the pulser unit a:ce rusting. The 
plating on these par·ts should be improved. 

2- 16- 8. The resistor in the oox that is mounted on 
the top of the al te..1:na tor unit of tne motor - genera tor set is 
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mount€a on an unplated brass rod (Plate 30) . This rod shoul d 
be nickel or cadmium plated . 

2- 16- 9. The boxes located on the top of the alternator 
unit and motor unit of the motor- generator set are rusting. 
The paint which has been applied to these boxes has not been 
effective in preventing rust. 

2-16-10. The he~as on the steel bolts which a1e us~d 
to fasten the .Gl.o tor· and the alte.Ln&tor to the bed plat.e of the 
motor- generator set aie rusting. These oolts are neither plated 
or painted.__ It is 1 ecommeno eci that t.:...ey oe replaced by ool ts 
th& t a ... e either· nickel or cadmium plc1. ted. 

2- 16-11. A number or unplated brass or copper pa.ts 
are used in the alter rn: tor brush r igging in the motor- gener·ator 
set . These should oe suitaoly plated. 

2- 16- 12 . 
the alternator 
slip rings) is 
been effective 

The inner surface of the remov~ole cover on 
and oell (removal of this cover reveals the 
rusting. The paint on this surface has not 
in preventing rust. 

2- 16- 1). A numoer of unpla ted brass or copper pa1·ts 
were noted in the start er uni t . It is recommended that these 
parts oe sui taoly plated. 

2- 16- 1~. The paint is chipping off the rear of the 
front panel of the antenna synchronizing unit where the panel 
co.mes in contact v,i th the caoinet . Since the caoinet and panel 

are maei.e of steel , rust ~vill occur· where the paint is removed . 

2- 16- 15. The oolts oy which the terminal strip is 
fastened in the antenna synchroni zing unit a.1.e rusting. The 
ends of the se oolts a1e wela.ed to the sides of the case of 
the uni ts. It is recomn ended t .l:i.at tr1ese .Je replaced by round
head plated brass bolts that extend through the side of the 
case. 

2- 16-16. The f.llen- head scr·ews which a1 e used to fasten 

adjacent sections of t ransmissi ~n line toeether are made of 
unplated steel and are rustine-. It is r ecommeno. ed that these 
be replaced by plated oolts . 

2- 16- 17. The dehydrator unit is constructed of copper 
and is unplated . It is recommenaed that it be suitably plated 
ooth insiae and out. The bolts which hold the end of the unit 
to the ooo.y a1e made of steel and are rusting. It is recommended 

that plateu steel bolts be used. 
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2- 17. Nameplates and Component ~arking. The following 
was noted concerning t he provisions made for the identificQtion 
of the various uni ts and components. 

2- 17-1. The nameplates are made of paper and are 
covered oy a trans )arent plastic sheet . It is recommended 
tnat these be replaced oy metal or plastic nameplates which 
conform to Navy specitications. 

2- 17- 2. The various units of tlle equipment do not have 
a Navy ty;e number marked on their nameplates. It is recom
mended that the Contractor be required to obtain a Navy type 
numoer for each of the units and to inclucie these numbers with 
the other data shown on the nameplates . 

2- 17- 3. A plate affixed to the alternator unit reads 
as follows , "This unit is eouipped with ball ocar-ings. Luori
ca te every 1000 hour· s running time with 'Freezolium' or 
equivalent." It is recommended ti.at these instructions be 
.modified to specify the Navy designation for the proper luori
cant and that the 111otor· unit oe e0uipped with a similar name
plate. 

2- 17- ..... . The resistor and the two capecitors, located 
in the mvtal oox on the top of the alternator unit, a re not 
laoelled ,dth ci~cuit symbols , nor are these items identified 
on the schematic diagram. The ca?acitors are & part of the 
regulated field circuit of the alternators and the resistor 
is in series with the field excited by the d- c exciter unit. 
These items should be labelled both on the machine and on the 
schematic diagram. 

2 - 17-5. There a1 e three resistors located in a oox 
on the top of the motor unit of the motor -generato1· set . These 
are not labelled with circuit symools and a1e not identified 
on the scnem8.tic diagram . Proper id.enti fica tion labels should 
oe proviuea in both places. 

2- 17- 6 . The fuse circuit symbols , F-201 and F- 202 , 
are stamped in the pulse1 unit near the mount for these fuses 
in a manner which makes it impossible to determine to which 
fuse the symbol applies. The markings should be applied in 
a manner which will avoid confusion. 

2- 17-7. The mounts for the fuses F- 201, F- 202, F-203, 
and F-204 of the pulser unit a1e not marked to inuicate the 
current ana voltar e rating of the fuses to oe used. It is 
recommended that this information be _provided. . The voltage 
rating should indicate the maximum rating of the fuses; 
that is , 250 volts rather than the line voltage. 
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2- 17-8. The tube sockets for tubes V- 206, V-207, 

V- 208, and V- 209 in the pulser unit and V-301 , V- 302 , and 

V- 303 in the voltage regulator are not labell ed with these 

circuit symools. It is recommended that symbol markings oe 

providea . 

2- 17- 9 . The resistors in series with the windinfs of 

r-elays K-201 and K- 202 in the pulse1 unit are not laoellea 

with a circuit symbol either on the schematic diag1am or in 

the unit. Such markings should be provided. 

2- 17-10. Resistor R- 247, in series with the primary 

of the magnetron high voltage supply , is not labellea with its 

circuit symool. Tnis label should be provided. 

2-17-11. A cir·cuit symbol for capaci tor C-215 in the 

pulser· unit is stamped on the oase of the pulser· near the 

capacitor-. Howeve1, the symool i s stomped C- 21 rather than 

C- 215. This error should be corrected. 

2- 17-12. Resistors R- 220 ana h-2~1 i n the pulser unit 

are not labelled with their circuit symbols. 

2- 17- 13 . The symbol numoers of the resistors in the 

pulser schematic diagram are not airanged in a logical order. 

Resistors v;hich a1 e adjacent on the scheillatic diagram and 

which are in related circuits are not numoe1·ed consecutively. 

Because of this condition the usefulness of the schematic 

diagram is cui-tailed. 

2- 17- 14. There is no nameplate on transformer T- 301 

in the voltage regulator unit. It is recommended that a name

pl ate oe provided to show the Navy type numbe r , manufacturer , 

current &nd voltage rating and any other dLta necessary for 

obtaininp replacements. 

2- 17- 15. None of the co ...... ponents in the voltage r egulator 

have been provided witn laoels to identify them according to 

their function in the circuit. It is recommended that markings 

identical with those by which the part is identified on the 

sch€matic diagram be placed near each component. 

2- 17- 16. The 50,000-ohm adjustaole resistor used in 

the voltage regulator to adjust the 415 - cycle line voltage is 

not laoelled to iaentify it with its circuit symbol. Such a 

label should be provided. Tbis control also should oe l abe lled 

"Voltage .Aajustment" to indicate its t·unction. 

2- 17-17. The adjustaole resistors in the plate circuits 

of vacuum tubes V- 604 and V- 605 of the antenna synchronizing 
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control a~e not identi fied properly. The schematic aiagram 
"60 , 204 alt 0" l abels these resistors R- 604 anci R- 605, while 
in the equipment they are marked R- 604 and R- 602 . This error 
should be co1rected. Since these two resistors are controls , 
they also should be labelled according to their function. 

2- 17- 18. The dehydrating unit has no nameplate. Since 
this i~ a rather l&rge unit ana is detachaole from the pulser , 
it is r·ecommended that it oe provided with a nameplate. 
Instructions concerning reoui red periodic service should be 
af1ixea to this unit. 

2- 17-19. The terminals on the connection strips in 
the motor filter- and antenna synchr onizing uni ts ar·e not num
bered. It i s recommended that these t e rminals be numbered . 

2- 17-20. Capacitor C- 213 in the pulser unit consists 
of two parts. Both parts are incluued in the circuit symbol 
C- 213 . It is r ecommend ed that a separate identification 
numbe r be assigned each part. 

2- 17- 21. A numbe r of circuit symbols 1,.ave no corres
ponaing components in the equipment or on the schematic dia
gram, a lthough tuese symools are lower numerically than other 
symools i n the seri ~s. It is r ecommended that the components 
oe numoered in an unoroken sequence. 

2- 17- 22. A numoer of items which may require replace
ment uurinr the s ervice life of the equipment have not been 
provided with Navy type numbers . These included the pulser 
unit transformer s, capacitors and the blower moto.J. s. It is 
recommended that the Contractor be reouired to obtain such 
numbers for applicat i on to these component s. 

2- 17-23 . The model nameplate on the motor generator 
indicate s that a 110- volt supply is to be used while the name
plate on the motor indicates that the motor is a 115- volt motor. 
This discrepancy should be corrected. 

2- 17-24. The nameplates on transformers T- 601 , T- 602, 
T- 604, and. T- 605 indicate that these transformer s are designed 
for a prima1·y potential of 1 10 vol ts . The actual line poten
t i al is 115 Vu 1 ts . This aiscrepancy should be correc ted. 

2- 17-25. The blower motors on the pulser unit and the 
dr ive motor on t he antenna sh ould oe equipped with nameplates 
to inoicate the proper Navy t ype of lubricant and the intervals 
at wt ich the oearings should be relubricated. 

2 - 17- 26 . A list of mai n and component nameplates appears 
in Tables 10 and 11 , r espectively. 

Page 26 of' Secti on 2 

DECLASSlFIE~ 



DECLASSJFIED 

2- 18. Components. The f ollowi ng was noted concerning 

the components used i n the eoui pment . 

2- 18- 1. The second and third sections from the top 

of inuuctor L- 203 of the pulser unit a1e burnt , causing the 

t~ird section to short circuit. This ourning waE the result 

of an arc that aevelopea between the tube clamp a na. tube 

socket of V- 209 ( rectifier tuoe for magnetr·on plate voltage) 

and the top of the inductor L- 203. This arc occurred on the 

first pulser- unit submitted for test and 'i:, i s the result of 

t he line voltape risine above nor·mal . No such trouble was 
encountered with the second unit submitted for test. The 

plate voltage used on the second unit was considerably less 

than that used on the first unit . 

2- 18- 2. It was noted that the inauctor L-204 hod 

overheate d and exuaed some of the imprernating material used 

on its insulation. 'The sour·ce of the overheating was not 
ai scoverea. 

2- 18- 3. One siae of the resistor in series with the 

windinF of relay K- 201 has been filed down . This was necessary 

to permit clearance for the relay cove r. This has left the 

part of each of the metal te~minal bands at the ends of the 

resistors oare and has also resulted in a resi stor that is 
neithe r in accoruance with Navy specifications nor is a com

mercial standard. It i s recommended that the space allotted 

fo r mounting the resistor be made suffic ient to obviate the 

need for filing it . 

2- 18- 4 . It wa s noted t hat o i l was leaking from C- 215, 

the high- voltage recti fier filter capacitor. It is recommended 

tLat the case of the capacitor· be Sec;led in a manner that wi 11 

eliminate this leakage. 

2- 18- 5 . It is recom.menaed that the meter on the pulser 

unit oe r eplaced by a Navy type meter . The following points 

we1e found oojectionable wi th the present meter and its 

associated circuits. 

(a) The meter provided at pre5ant is a Simpson 0 - 1 
milliammete1 wi th a rectanrular bakelite case . 
The meter is not a Navy approved type and does 
not have the dimensions requi red by Navy speci
fications . Its equivalent in anothe r make of meter 
wil l be dif"ficu lt t o obtain so that replacements 
can be made only wi th mete r·s of this particular 
,.,c:1ke and model. Si nce the meter is not a.e signed 
according to Navy spec i ficati ons , there i s no 
e vidence that is of sufficiently £Ooa quality to 
withstand the rigors of Naval service. 
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(b) The meter circuit is provided with a switch oy 
means of which the meter can be used to indicate 
the line voltage, magn~tron current, or crystal 
mixer cur rent. This switch is of the 11Jaf er type 
with a rotary contact arm. The wafer is maae of 
bekelite- impregnated cloth. It is recom:~enaed 
that this switch De replaced oy one using cerami c 
mate.l'.'ic1l. A descriptive title "Keter Switch" 
shoula be marked on the front panel near this 
switch. 

(c) The values indicated by the meter for magnetron 
plate current must be multiplied by ten to be 
correct . The n ecessity for this multiplication 
is not indicated on the meter or on its associated 
switch. It is recommended that this information 
De placed on a nameplate near the meter or near 
the appropriate switch position. 

(d) A red line on the meter scale indicates the position 
to which the needle should point when the a - c line 
voltage is correct. There are no other calibration 
marks for the a - c voltage . This red line requires 
that the meter be specially calibrated and prevents 
the meter from oeing replaced , should it oecome 
6.e;fec ti ve, oy a s t anaard 0- 1 milliampere meter. 
It is recommended that the r ed line be omitted 
and that the information as to the meter indi
Cction for proper a - c line voltage appea r at the 
a.dpropria t e position of the S\•i tch pointer or 
on a nameplate near the meter. 

(e) The shunts and multipliers used with the meter 
are provided by IRC molded type BT or BW resistors. 
These a re: R-242, 50 ohms, 1/2 watt, IRC; R- 243, 
5 ohms ±10%, 1/2 watt, IRC, Bv{- 1/2; rt-2i+4, 150,000 
ohms ±10%, 1 watt , IRC, BT- 1. It may be seen that 
the resistance tolerance of two of these resistors, 
the shunt for measuring magnetron cur-rent and the 
multiplier resistor for measuring line voltage, 
is plus or minus 10 per cent. Thus, the replace
ment of these resistors by similar resi stor·s might 
result in a change of meter reading of approxi
mately 20 pe r cent . It is r ecommended that all 
resistors used as shunts or multipliers on the 
meter be precision resistors with a resistance 
tolerance of plus or minus 1 per cent. 

(f} The use of a copper oxide rectifier type meter 
for voltage measurements is not permitttd oy 
Navy specifications. · 
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It is recommended that the components and desifn of the entire 
meter·ing svstem be improved to remove the oojectionable points 
·noted above. 

2- 18- 6. Some of the impregn&ting comJound in the 
transformer T-2.0i+ in tr.Le ')Ulser unit has leaked out of the 
case, pr·obably due to overheating. It is recommended tuci.t 
the Contractor be required to show that triis transformer· is 
not overloaded. If the leakare is inherent becLJuse of the low 
melting point of the impregnatinf compound used, it is recom
mena ed that the ca ~e of the transf'or· mer be made leak- proof. 

2- 18-7 . A notation on transformer T- 202 in the pulser 
unit inaicates that its insulation has been tested at 21 kilo
volts. Since 11.8 Kilovolts appe&.rs oetween the high voltage 
winuing of this transfor·mer and rroun6. , the insulation should 
be tested at 21+.6 ~ilovolts (t¼ice worKing voltage plus 1000 
volts). The insulation of t1&nsf'orrr.er T- 203 should for a 
similar reason 0e t~sted at 24 . 6 kilovolts . A notation on 
this transformer inuicates th~t it has oeen tested at 17.8 
;dlovolts. 

2- 18- 8. A notation on transformer T- 205 in the pulser 
unit indicates thtt its insulat ion tas been tested at 2. 5 ~ilo
volts. Since 1. 2 kilovolts appear oet\.,een the high- volte .n:e 
winding on this transformer and ~round, trJ.e insulation on this 
transformer should be tested at 3.4 kilovolts. 

2- 18-9. Tlie resisto1. enclosed. ln the oox located on 
tlle top of tr~e alternator· unit of tl12 n..oto1 - penerator set 
:)€Comes extremely v,arm dur·ing operation of the equipment. 
A resistor of a larger ~attage ratinr should oe provided. 
The 1esistor nm•. employed is not a Navy approved type. The 
vitreous enamel coatinf on the resi stor h[ s been omitted along 
a Jortion of the side to permit the use of a sliding band as 
a cont&ct. Yfhere the enai:nel _ as been omitted, it is probable 
that the 1,dre will co1 rode . It is rE:corr.imended that this 1 esis
tor oe replaced oy a Navy type resistor. The rema1ks relative 
to overheating and probable short life also apply to the three 
resistor..., locate6. in the oox on top of the motor unit. These 
resistors should also be replaced by Navy type resistors. 

2-18-10. The appearance of thE. commutator o1 the m.otor 
unit of tne motor-generato1 set indicates that every other 
segment has been arcing or bur ning. 

2- 18-11. The o Jeration of' ttie l!iOtor - gener-ci.tor set 
results in elect1.ical interference in nearcy ra~io receiving 
equi~wcnt. It is recorrunenoed that the motor - generato1 be 
equipped \,i th sui ta :::ile filters to eliminate this interference . 
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2-18-12. Due to the scarcity of mica, the mica capa
citors C-601 and C- 602 in the motor-generator speed regulator 
contact circuit stould be 1eplaced with suitable paper capa
citors. 

2- 18-13. Time delay relay K-601 in the antenna synchro-
nizing unit ls uesigned to plu£ into a tuoe socket and is pro
vided. \.-i tl. a Oi.., se similar- to th& t of a four-pin vaculllli tube 
b&se. t clamp is provided to hol~ this relay in its socket. 
This cl~mp is intended to holu the oase of the relay but is 
~ctually too la1 ge in diameter to do this effectively. It 
is recom.1.neno.eu that a more effective clamp be provided. 

2- 18-14. Resisto1s rt-701 and R-702 in the motor filter 
unit are not Navy type resistors c.1nd a1e of a type ·which is 
not likely to have a long life. The vitreous enamel coating 
on· the resistor has been omitted alon a por·tion of the side 
to permit the use of a sliding oand as a contact. ·,,here the 
enamel has been o~itted it is prooaole that the wire will 
corrode. It is recommended th&t tr.ese resistor·s be replaced 
by Navy a pproved type resistoTs. 

2- 18-15. It is reco1Ilill.enaeu that the followinc special 
tools be furnis.tied with the ecuiJ?ment : a fuse puller; a non
magnetic screwciriver (to fit the screws on the magnetron mag
net); a set of Allen wienches (in addition to the special 
.Allen -, . ..c. ench requested for removal of the TR box) ; a screw
holdin@" screwdriver for use on the smaller of the two covers 
on the pulser unit. 

2-18-16. Capacitor C- 213 in the pulser· unit is mounted 
on a oakelite stand. Part of this stand serves as the dielectric 
for that part 01 the capbcitor which provides the I.F.F. 
trigger voltafe. It is r ecommended that the bak~lite insulation 
be r ~placed by a type of insul&tion th&t is l ess subject to 
deterioration. 

2-18-17. The pulse generator circuits in the pulser 
unit include an artificial line composed of the tapped inductor 
L- 201 and the capacitors C-203, C- 204, C- 205, and C-206. These 
components a1e mounted in proximity to each other on a bakelite 
plate. It is r·ecommended that_ one of these complete assemblies, 
including the oakelite plate , the inductor and the four capa
citors, oe included in the spare parts. These parts should be 
assembled and wired _on the oakeli te plate and ready for inser
tion in the pulser. 

2-18-18. The six resistors, rt-215, h - 216, rt-217, rt-219, 
R-220, and R-221, are marked with a gold band innicating that 
their resistance should be within 5 per cent of their rated 
value of 20 ohms. The actual resistc::.nce of these resistors 
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2- 20-2. (2-2- 2b) The antenna spinner hunts baoly 
when the eouipment is exposed to low temperatures. 

2- ?0-3. (2- 3- 3) High humiaity interfe r es wi th ser-
vicing or repair of the eouipment . 

2- 20-~. (2- 5- 2a J Shock caused relay X- 201 (a part 
o! the time delay system) in the pulse1 unit to open. 

2- 20-5 . (2-5- 2p) Shock caused vacuum tube v- 203 , 
typd 715A, in the pulser unit to come out of its socket. 

2- 20- 6 . {2-5- 2c) The flanpe on the r-f transmission 
line cit the bottom of the pulse r· unit struck the supporting 
table during the shock t e sts. 

2- 20-7 . ( 2- 5- 2d) One of the shock mounts on the 
voltage r egulator unit became ctisruptea as a r·esult of shock. 

2- 20- 8. (2- 5- 3a ) Shock caused the antenna momenta rily 
to stop rotating. 

2- 20-9. ( 2- 5- 3 b) The hexagonal rods supper tine the 
antenna drive motor became loose as a result of shock. 

2- 20-10 . (2- 8) The voltage provided for trig ering 
as.,ociated I. Ji·. F . equipment was found to be lowe r than the 
specified values. 

2- 20- 11. ( 2- 9- 3) FusE.:s should be provided in the d- c 
supply lino to supplement the the rmal overloads in the motor 
circuits. TI_c startbr r elay coil also should oe fus ed. 

2- 20-12 . ( 2- 9- ~) Iiurinr starting periods, the starter 
is requir ed to pass a curr~nt g1ec. tE-r than its r ating. 

2- 20-13 . {2-10- 1) All units should oe provided with 
interlocks to prevent personnel from accidentally coming in 
contact with dangerous e l e ctrical potentials. 

2- 20- 14. (2- 10- 2) The pulser unit should oe provided 
with a swi ten that v,ill automatically st.ort cir cu_;_ t the high 
voltage filter capacitor wheneve r the pulser cover is removed. 

2- 20-15. (2- 10- 3) It is recommended that the d esign 
of the equipmemt be modified to el imin1:. te the dry bt.tterv now 
used in the voltage regulator unit . 

2- 20- 16. ( 2- 11-1 ) The plate connector for tuoe V- 202 
(type 829} in the pulser unit is unsatisfactory and should oe 
type replaced by a type of connector that will fit all tuoes 
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of this type with dimensions that fall within the limits 
stated by Navy specifications . 

2- 20-17. ( 2- 11-2) The method of mounting the magnetron 
in the pulser unit is unsatisfactory and should be impr-oved. 
The output coupling system is difficult to align. 

2- 20-18. ( 2- 11- 4) The removal and r eplacement of the 
reprod tuoe, V- 211, in the pulser unit is a time consuming and 
difficult process. The process can be expedited by a change 
in the frame upon which the magnetron is mounted. 

2- 20-19. (2-11- 5) The tuoes V- 603 , V-604, ana V- 605 
in the antenna synchronizing unit should be provided with clamps 
which will hold them in their sockets. 

2- 20-20. ( 2- 11- 6) The clamp on the Dase of the tubes 
V- 601 and V-602 should be mooified so that they will grip 
these tuoes effectively. 

2- ~0-21. ( 2- 11- 7) It is recommended that the filament 
leads of spare: magnetrons be furnished with insulating beads 
and terminal lugs. 

2- 20- 22. (2-11- 9) The d- c voltage applied to the plate 
of tube V- 202, type 829, of the pulser unit is in excess of 
the manufacturer's rating. 

2- 20-23. ( 2- 13- 1) A t e rminal strip in the pulser unit 
is considered insufficiently insulated for the potential 
applied to it. 

2- 20-24 . (2- 13- 2) Part of the artificial line inductor 
L- 201 became shorted as a r 8sult of contact b8tween it and the 
uninsulated lead on an adjacent capacitor (C- 203). It is 
recommend ed that the l eads on this capacitor and also those 
on the r-emeinder of' the capacitors in the artificilll line be 
properly insulated. 

2- 20-25. (2- 13 - 3) The wiring in the pulser unit should 
be provided with sufficient clamps to hold it in place. 

2-20-26 . (2- 13- 4) The wiring fastened to the bakelite 
insulator upon which C- 213 is mounted should be disengaged 
from this insulator and provided with its own support. 

2- 20-27. (2-13 - 5) The method by which resistor R- 609 

in the antenna synchronizing unit is supported should be 

improved. 
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2 - 20- 28. (2- 13 - 6) A more suitable bushing should be 
provided for a portion of the wiring in the antenna synchro
nizing unit. 

2-20-29. ( 2- 13- 7) The insulation on a portion of the 
wiring in t h e equipment supports combustion. This should be 
r eplacc:d by wire with a flame r e sistant type of insul&tion. 

2- 20-30. (2- 13 - 8) The adjustable r e sistor R- 301 should 
be provid ed vvi th a calibrated dial, a shaft lock , a label 
r eading ''Voltage t'.dj" and an arrow indicating the direction 
which the control should be moved to increase the voltage . 

2-20-31. (2- 14- l) The pre sent s e t screw in the control 
knob on switch S- 201 (pulse r mete r switch) should be r eplaced 
by an Allen type s e t screw. 

2- 20-32. (2- 14- 2) The adjustment provided by the variaole 
r e sistors 11.- 602 ana R- 604 is too coar S E: . The r s si stors should 
be provi~ed with calibrated dial s , a shaft lock, and labe ls 
inscribed "V- 601 Adj 11 for ii.- 604 and "V-602 Adj" for R- 602. 
The label H- 602 may be in error and the proper· label may be 
R- 605. 

2- 20- 33. (2- 15- 1) Lifting ey es should be provided on 
the antenna unit and also on the motor- gene rator s e t. 

2- 20-Ji+. (2-15- 2) A grease r e taine r r i ng should be • 
provided on the worm gear housing in the antenna drive system 
to prevent loss of grease . 

2- 20-35. ( 2- 15- 3) The present slotte d- hea d s e t scr ews 
in the ·coupling be tween the antenna drive motor should be 
replaced· by socke t - h ead set screws of the Alle n type . 

2- 20-36. ( 2- 15- 4) The r e is an unnecessarily large 
amount of play in the antenna drive system. 

2- 20- 37. (2- 15-5} The screws holding the antenna 
r e fle ctor to its mounting should be l engthe ne d to provide the 
assemoly of greate r me chani cal strength. 

2- 20-38 , (2- 15- 6) The drive motor interfe r e s me chani-
cally with one of the ant enna mounting bolts. 

2- 20- 39. ( 2-15- 7) The location of the terminal board 
on the antenna system should be changed so that it will be 
close r to the hole by which the interconnection cable s e nte r 
the antenna base and positioned so that it will not interfe r e 
with the r emoval of any of the base mounting bolt s . 
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2- 20-40. ( 2- 15- 8) The plywood ring at the base of the 
antenna cover is coming apart. 

2- 20-41. (2- 15-9) The antenna spinm::r does not r·otate 
smoothly when "automatic train 11 is in use. 

2- 20-42. ( 2 - 15- 10) The oil cups on thE external blower 
motor of the pulser unit should oe r e located if oil is the 
prope r luoricant for this motor . If grea5e is the proper 
lubricant, the oil cups should oe replaced by removable plugs. 
Likewise , the oil cups on internal blower motor should be 
r e placed by grease plugs if grease is the proper lubricant. 

2 - 20-43 . (2- 15- 11) The bakelite support upon which 
capacitor C-213 is mounted should be made smaller to permit 
easie r access to one of the mounting screws of transformer 
T- 201. 

2- 20-44. (2- T5- 12) The clearance between transformers 
T-202 and T-201 in the pulser unit should be increased to 
pErmi t access to onE.; of the mounting screws of transformer 
T- 202. 

2- 20-45. ( 2- 15- 13) Each part of the shaft couplings 
on the blower motor assemblies of the pulser unit should be 
provid \,;d with two sE.t screws. 

2- 20-46. ( 2- 15- 14) The proper size lockwashers should 
be provided on the screws which fasten capacitor C-210 to the 
oase of the pulser unit. 

2- 20-47. (2- 15- 15) The present s elf- tapping screw on 
the mounting stiap of capac i tor C- 210 in the pulser unit 
should oe replaced by a nut and bolt. 

2- 20-48. (2-15- 16) The bake litc rods upon which induc-
tors L-203 and L-204 of the pulser unit are mounted should be 
r eplaced by c eramic rods . 

2- 20··49 . (2-15- 17) The design of the pulser unit cover 
should be moaified to provide easy access to componsnts in this 
unit. A screw-holding screvvdri ver should be furnished to 
_permit the screws which hold the pre-ampli.fi E;r cover in :place to 
be replaced more easily. A door should be provided in this 
cover to pe rmit quicker access to the fuses of tho pulser unit. 

2- 20-50. (2- 15- 18) The prese nt round- head screws used 
to secure the front panels of the antenna synchronizing 
voltage regulator and the motor filter units should be replaced 
by captive thumb screws, 
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2-20-51. (2- 15-19 ) The motor- generator shaft coupling 
should be provided with a suitable guard. 

2-20- 52. ( 2-1 5- 20) The means provided for lubricating 
bearing s of the ~otor- g enerator set should be i mproved. 

2- 20-53. (2- 15- 21) Steps should be taken to prevent 
greas e from leaking out of the bearing between the alternator 
and excite r units of the motor- gen~r ator s e t. 

2- 20-54. (2-15- 22) Bolts of J/8- inch diamet.::r should 
be used to mount the motor-gene r ator s e t. The hole s in the 
base of th e motor-generator s e t should be made only large 
enough for this size of bolt. 

2-20-55. (2- 15- 24) lt i s r ecommend ed tbat the alter-
n&tor and motor units of th8 motor-genera tor s e t be provided 
with alignment dowels . 

2- ?0-56. (2- 15- 25) Means should ba provided on the 
.rr..otor--gen erator set to prevent the inte rconnec tion cables 
from inter·fering wi. th the action of the shock mounts. 

2- 20-57. (2- 15-26) The alt ..:rnator t er·minal box on th e 
motor- gen8ra tor set should be provided with a watertight 
gaske t. 

2- 20-58. (2- 15-27) The pig- tail l eads from the motor 
unit of the motor- g enerator set should be r epl ac ed oy a suitable 
t e 1 minal oox on the motor unit. 

2- 20-59. (2- 15 - 28) Socke t-hea d s e t screws of the Allen 
type should be used on the motor-generator set speed r egulator 
rotor bushin{"s. 

2- 20-60. (2- 15- 29) It is r ecommended tha t the altE:r-
octor unit of the motor- gene rator set be equipped with fuses. 

2- 20--61. (2- 15- 30, 2-15- 31) It is r ecommended that the 
t erminal box suppli ed vdth the equipment be of the waterproof 
type. The mechanical construction of this box should be improved. 

2- 20-62. (2- 15-32) All of the shock mounted units lack 
grounding straps. The s e should be supplied. 

2-20-63. ( 2-15-33) Tho dry batter y in the voltage r e gu-
l&tor unit, if not eliminated, should b e made more ea sily re
placeable . 

2- 20-64. (2- 15- 34) The shock mounts on the various units 
should oe provided with safe ty d e vie e s to prevent the uni ts 
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from becoming entirely free of t heir mountings in the e vent 
tbat the rub ber in the shock mounts fails . 

2- 20 -65. ( 2- 15- 35) The time delay r elay K-601 in the 
ante nna synchroni zing unit should be pr·ovi ded with a base 
clamp that will grip the r e lay e ffectively. 

2- 20 -66. (2- 15- 36) It is recommend ed that th e means 
provid ed for s ecuring the base studs to the ant enna synchro
nizing uni t be modifie d to give increased strength . 

2- 20-67 . (2- 16- 1 ) The paint on the ant enna cover has 
oli ste~cd. A bette r grade of paint should be use~ 

2-20- 68. ( 2- 16- 2) The short s ection of transmission 
line proje cting from the front of the antenna r efle ctor , th e 
dipole radiators and the r e fle ctor disc in front of the s e 
radiators should be gold plat ed. 

2- 20 - 69. (2- 16- 3) A mor e suitable paint should be us ed 
on the bracke t for the synchro control transfonner in the antenna 
unit. The pre s ent paint has chipped off in a number of places. 

2- 20-70. (2-16- 4 ) The unplated brass scr ews used in 
the construction of the cover for the ant enna unit should be 
r eplaced by pla t ed crass scr ews. 

2-20-71. (2- 16- 5 ) A mor e suita ol e paint should be 
provid ed on the pulser unit and care should be taken to cover 
a ll of the surface. 

2- 20 - 72. (2- 16- 6) It is recomn1ended that the brass 
fitting on the TR box of the pulser unit be gold pla ted . 

2- 20- 73. (2- 16- 7, 2- 16- 8, 2- 16-10, 2- 16- 11 , 2-16- 13, 
2- 16-15, 2-16-16, and 2- 16-L7) A number of brass, copper, or 
steel pa rts should be suitabJy plat ed to prot ect them against 
corrosion. 

2-20-74 . (2- 16- 9 , 2- 16-12, 2- 16- 14 ) The paint on a 
number o{ painted metal surfaces shoul d be improv ed to prevent 
the se surfaces from rusting. 

2- 20-75. (2- 17- 1) The pre s ent pap er namep l ate s on the 
equipment should be r eplaced by metal or plastic nam eplates 
that conform to Navy specifications. 

2-20-76. (2- 17- 4, 2- 17- 5, 2-17- 6, 2- 17- 8, 2-17- 9, 
2- 17- 10, 2-17- 11, 2-17 - 12 , 2- 17-15 , and 2 - 17- 20) A number of 
componcn ts in the eq_ uipmcn t .have not been la be lled with their 
circuit symbols or have been labe lled improperly. These 
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omissions and errors should be cor rected. 

2- 20- 77. (2- 17- 2) Various units of the equipment lack 

Navy type numbers . 

2- 20-78. (2- 17- 3, 2- 17- 25) The various motors or 

gcn 6rators of the equipment should be provid e d with laoels to 

indicate the proper Navy type lubricant to be us ed anct the 

f r E:: qut.. ncy v.i tl:1 which trie uni ts should. be luoric a t ed . 

2- 20- 79. (2- 17- 7) The mounts for the fuse s in the 

pulse r- unit should be mc1.rked to indicat e th6 cu1r ent and 

volta ce 1atings of thv fus es to be used in th~ se mounts . 

2- ~0- 80 . (2- 17- 13) It is r e commended that th e circuit 

symbol numb .., rs on the schema tic diaf ra.m oc a.1. rang ed so that 

th0 symbol for a given component will be E:asie r to find. 

2- 20- 81. (2- 17- 14) The transforme r T- 301 in the voltage 

r egulator unit should be provid ed with a nameplate . 

2- 20 - 82. (2 - 17- 15) The a ctjust..,_E.nt provia1.-d oy the 

50 , 000- ohm va1iablE:.. resistor· .d- 301 in th E:. voltag~ r E-gulc.tor 

is so coarse that it is di ffi c ult to s e t the i+l5- cycle line 

voltage prope rly. This rasi stor should 01:: l ab e lled and pro 

vidsd 'uith a shaft lock and a calibrated dial. 

2- 20-83. (2- 17- 17) The r e is an e rror in the mar-king 

of one of the adjustable r esisto1s in the ant enna synchro

nizi ng control. This e rror should be corrected. The resistor 

2lso should be labelled to show its function . 

2- 20 - 84. (2- 17- 18) The dehydrating unit has no id enti-

fication nameplate . A suitabl e nameplate and instructions 

pertaining to s e rvicing of this unit should be provided. 

2- 20-85. ( 2- 17- 19) The t erminals on the t erminal strips 

in the motor filt er and ant enna synchronizing units are not 

numbered. 

2- 20 - 86. (2- 17- 21) In numb E:ring the circuit components 

some numb ers wt:- re skipped. It is r e commonded that all the 

numo"rs of the sEqucmc e be usea. 

2- 20-87. (2- 17- 22) ~ numbe r of it(;fils that may require 

rep la cemf..:nt ou1 ing the scrvic e life of tbe eq uipm( n t have 

not bc0n provided with Navy type numbers. 

2- 20- 88. (2- 17- 23; 2-17 - 24) The r e is a discrepancy 

in the voltage ratings on a number of i t crus in the e quipmen t. 
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2- 20-89 . (2- 18- 2) The inductor L- 204 be came overheated . 

The cause of the overhe ating was not found . 

2 - 20-90 . (2- 18- 3) /. r e sistor tbat is in s cri €. s with 
r e lay K- 201 in the pulser unit has been fil ed to fit. It is 
r·e commend ed that suffi ci ent space be allott ed for the mounting 
of t h is r e sistor without the n e c e ssity of filing. 

2-20-91. ( 2- 18- 4) The capacitor C- 215 in the pulse r 
unit is l eaking oil. 

2- 20-92. (2- 18- 5 ) It is r e coffir:10n dea tha t tho colliponents 
and de sign of the L.ntir e me tu·ing systE:m in the- pulser unit be 
improved to r eruov~ the obj e ctionable items found . 

2- 20- 93. (2- 18- 6) Some of the impr egnating compound 
leake d out of transforme r T- 204 in the pulse r unit. 

2 - 20-94 . (2- 18- 7 , 2- 18- 8) The insulation on transformers 
T- 202 , T- 203, and T- 205 has not Oten t e sted at a sufficie ntly 
high voltage . 

2- 20-95. (2- 18- 9) The r e sistors on the motor- gen erator 
s e t should be r eplaced by Navy type r·esistors and th \., s e should 
be of sufficiently large rating. 

2- 20- 96 . (2- 18- 10) The commutator on the motor unit 
of the motor- generator s e t is discolor ed as if arcing had 
occurrc.d. 

2- 20-97 . (2- 18- 11) The, motor- g L.ne rator s e t cr·cate s 
objoctionabl€ e l c ct1ical intc rfc1 0nc c in adjac ent r a dio r e c eiving 
equip.uent. It is r C;commcndeo that it be equippe d with filte rs 
ti.c1t will eliminate this interference. 

2- 20 - 98. (2 - 18- 12 ) The mica capacitors in th e motor-
g en&r a tor speed r e gulator contact circuit should be r e placed 
with pape r capacitors . 

2- 20-99. ( 2- 18- 13) The time d elay r elay K- 601 in the 
antenna synchronizing unit should be proviaed \dth a more 
effbctive base clamp. 

2- 20- 100. ( 2- 18- 14) lt is r e.comm~nded that tl. a resistors 
rt- 701 and J.\- i 02 in the motor filt e r unit oe r t.placed oy Navy 

type r e sistors. 

2- 20 - 101. (2- 18- 15) A nllffib ~r of sp ecial tools are need e d 

and should bti pr·ovid ed with the eo uipmen t. 
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2- 20 - 102. (2- 18- 16) The bakelite di electric of capacitor 

C- 213 in the pulser unit should be r eplaced by a type of die l ec

tric that is le s s likely to deteriorate. 

2- 20-103. (2- 18- 16) A complet e spar e artificial line 

shoula oe pro vided to be us ed in the e vent that t he one in the 

pulse os cillator of the pulser uni t fails. 

2- 20- 104. (2- 18- 17 ) £ number of r e sis tor 5 i n t he pulse r 

circuit a 1 0 marked as having a 5 per c ent tolerance , out differ 

f r om ttei r r a t ed va lue oy more th an t h is amount . 

2- 20- 10 5. (2- 19- 1, 2- 19- 2, 2- 19- 4) The r e are a number 

of omis si ons or error s on the schematic di agrams in the instruc

tion book. The se should be cor r ec t ed. 

2- 20- 106. (2- 19- 3 , 2- 19- 5, 2- 19- 6 ) The ins t ruction book 

is not sufficiently informati vc . 

2- 21. Conclusions . The t e sts of th e Mod el SF Radar 

Transmitting ~quipment l ead to the following conclusions . 

2- 21 - 1. In general , the equipment operat€·d satis-

factorily ove r a wide range of ambient t emp erature and r el a tive 

humidity. The s ervicing of the equipment, howe ver , will be 

difficult, e spe cially during pe riod s of high r·L:lat ive humidity. 

2- 21 - 2. The equipment wi thstood vibration and incli -

nation t e sts satisfactorily and wi thout sustaining damage. 

A numb ~r of changes in d e sign will be nec es sary be for e the 

e quipment will be able to withstand shock s a tisfactorily. 

2- 21- 3. A numbe r of de f ects wae no t ed which are 

attributable to insufficien t i nspe ction , poor workmanship, 

or faulty design. A numbe r of modifications or corr ections 

are needed to improve maintenance , s E: r·vicing and ope ration. 

2- 21- 4 . A consi derable numbe r of the components used 

in this equipment are not Navy type approved. Inspe ction 

subsequent to manufacture often does not reveal the suitability 

of the s e components for the Naval Se rvic e . The s e components 

should r eceive type approval previous to their inclusion i n 

this equipment. 

2- 21- 5. The equipme~t doe s not meet all r ~qui r ements 

of General Spe cificatio~s RE 13A 554D. 
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Table 1 - Sec tion 2 

Model SF Radar .Equipment 

VARIATION IN AMBIENT TEMPERATURE 

Amb. Rel. Power Out:eut Pulse Rep. D- C 
Time Temp. Hum. Aver. Peak Length Rate Line 

(Hours) ( e C) J1.L (Watts) (Kw) (µ.- Sec. ) (C.P. S.) Volts 

0900* 50 15 11. 9 31. 2 o. 83 460 120 
0930 50 10 11.9 30. 7 0 . 83 468 119 
1000 51 10 1:1.:--9 ~ 3 2. -2 _.. O. 7 9 468 119 
1030 49 10 11. 7 32.4 o. 775 466 119 

1100 36 18 11. 8 3 5. 1 0.73 460 117 
1130 35 18 12.0 34.], 0.765 460 119 
1200 35 18 12.1 33. 5 0. 785 460 119 

1245 20 23 12.3 26:3 1,04 450 117 
1315 20 31 12. 5 32,7 0.857 4l.i--5 117 
134 5 20 23 12.5 32.2 0. 875 445 117 

1430 0 12.7 38.1 0 . 802 415 117 
1500 0 12. LI- 34.2 0. 87 5 418 118 
1530** 0 12.5 34.1 0. 875 418 118 

1615 0 12.0 --~- ----- 1..-18 118 

* At start, the time delay relay for the Magnetron high voltage 
supply failed to close. It was closed by hand. 

** At time 1530 , the equipment was switched off. At time 1615, 
the equipment was switched on. All relays thereupon functioned 
normally. The remainder of the equipment operated normally. 
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Table 2 - Section 2 

Model SF Radar Equfpment 

VARIATION IN HUMIDITY 
STlffiTING AT HIGH HUMIDITY 

Amb. Rel. Power Out:eut Pulse Rep. D- C 
Time Temp. Hum. Aver. Peak Length Rate Line 

(Hours) ( o C) ~ (Watts) (Kw} ( µ.- Sec. ) (C.P.S.} Volt_s 

0845 41 13 . 12.1 30.8 0.949 415 121 
0915 40 13 12. 2 26 . 6 o. 995 450 120 
0945 40 13 12.2 26. 1 1.04 450 119 

1015 42 97 12.3 28.8 0. 9,....9 450 118 
104-5 40 97 12.2 28.) 0 . 949 455 120 
1115 41 95 12. 3 26 . 7 1.02 452 119 

11,....5 40 27 12.5 29. 8 0.930 452 119 
1215 40 20 12. 5 30 . 0 0.916 455 119 
1245 36 30 12.5 JO. 0 0.916 455 118 

Equipment was switched off at 1245 . 

1415 41 97 
1515 40 97 

Equipment was switched on at 1615. 

1615 40 97 11. 3 27.8 0. 982 1.1--15 117 
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Table 3 - Section 2 

Model SF Radar Equipment 

VARIATION IN LINE VOLTAGE 

Motor- Generator Mo tor -Gener a tor 
D- C Input Power A- C Out2ut Power 

Volts Amps. Watts Volts .Amps. Watts 

103 . 5 25. 0 2600 116. 5 11. 8 1300 
105.0 25. 0 2630 116. 5 11. 8 1300 
110.0 24. 0 2640 116. 5 11. 8 1300 
115. 0 23. 5 2700 116.5 11. 8 1300 
120.0 22.0 2650 115.0 11. 7 1280 
125 . 0 21.0 2620 116.0 11. 8 1300 
126. 0 21. 0 2650 115.0 11. 8 1300 

The following remained constant during test : 

(a) Pulsing frequency - 415 c.p.s. 
(b) A- C frequency - 415 c . p. s . 
(c) Panel Voltmeter - o.63 di vision. 
(d) Plate Voltage - 11.8 kv. 

M- G 
Eff. 

P. F. ( %) 

94. 6 50. 0 
94.6 49.4 
94,6 49 . 2 
94. 6 48,2 
95.2 48. 3 
95.0 49 . 7 
95. 7 49 . 1 

Note: (1) Antenna rotated on automatic position during test. 

(2) A 500- watt resistive load was applied to 115- volt, 
4 00 c- p- s supply in addition to SF radar equipment 
in order to simulate IFF load. 
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Table 4 - Section 2 

Model SF Radar Equipment 

CURRENT AND VOLTAGE REQUIREMENTS 

________ U_n_i_t _________ Vol ts Amps. Cur. 

Pul ser ( a -c ) 115 

Pulser (d-c) for blower motor s, 
heater for local oscillator cavity , 
and relay coils of K-201 and K- 202. 116 

Voltage Regulator 

Antenna Synchronizing Control 
(with antenna rotating) 

Antenna Field 

Motor - Generator , normal input 
operating current. Load on m.g. 
incluned SF equipment and 500 
watts, a.c., for simulated IFF 
equipment. 

Motor-Generator, maximum input 
current while starting. 

115 

115 

116 

115 

115 

3.0 415 cy. a.c. 

0.93 d . c. 

0.62 415 cy. a.c. 

1.1 415 cy. a . c. 

0.16 d . c. 

23 . 5 d. c. 

55 d. c. 

Alternating Current required from 
Motor- Generator, normal out put 
current , including current for 
500- watt (100% p . f . ) simulated 
IFF load. .116.5 11.8 415 cy. a.c . 

. , . .,,...__ 
._;=5 :,. ·~\ .. li. ·; ·· ·:--:ti ...... 

... . <it 

DECLASSIFIEu 



--~ . fflf' 
. ;:J 
/f. 

-Y DECLASSIFIEu 

... 

Table 5 - Section 2 

Model SF Radar Equipment 

LIST OF FUSE CURRENTS 

Fuse Mount Operating 
Conditions Marking Rating 

Cir. Cir. on Fuse 
Symb • .:_ Symb. Amps. Volts Amps. Volts Volts 

Amps. 
Surge Normal 

F- 201 R F-201 None None 10 250 115 3.0 2. 5 

F-202 R F-202 None None 10 250 115 3. 0 2. 5 

F- 203 N F-203 None None 6 250 115 0.42 

F- 204 N F-204 None None 6 250 115 0.93 

* N in this column indicates non-refillable type fuse. 
refillable type fuse. 

F'use Circuit 

400 cy supply 

400 cy supply 

Blower motors 
and relays. 

Blower motor 
relays and 
cavity heater. 

R indicates 

_,,_,w;o ;d,lllll~~--"!: -7:.'~-~ 
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Table 6 - Section 2 

l '.cdel SF Radar Equipment 

LIST ov T'•BES EPPLOYED 

Type Navy 

Circuit Typ0 in Socket Tube Preferred 

Symbol Instruction Book 1·arking Provided . _ Type?_ J2es_c.r~_pti on Haker 

Pulser 

V-201 RX-233 V- 201 RX- 233A No Gas t r iode Raytheon 

V-202 829 V- 202 829 Yes Twin pen to de National Union 

V- 203 ·· JE-715A :·IE-715A No Tetrode '. ;es tern El ec tri c 

V-204 RKR- 73 V- 204 FJCR-73 No Rec tifier Raytheon 

V- 205 KO Yes Hagnetron 

V- 206 RK- 72 RK- 72 No Rectifier Raytheon 

V- 207 RK- 72 RK- 72 No Rectifier Raytheon 

V- 208 RK- 72 RK- 72 No Rectifier Raytheon 

V- 209 RK- 72 RK- 72 No Rectifier Rayt heon 

V- 210 t,cNally 707A V- 210 WE-707A Yes Klystr on Wes t ern Elect ric 

V- 211 Hygrade-Sylvania, TR No Spark Gap Hygrade~Sylvania 

V- 212 6AC7 6AC7 6AC7 Yes Pentode tt. C. A. 

!'"' ' ·1r- 213 6AC7 6AC7 6AC7 Yes Pentode R. C.A. 

•.-

fi Voltage Regulator 

C V- 301 6SN7 6SN7GT 6srn Yes Twin triode R. C.A. 
m V-302 6H6 6H6GT 6H6GT/G Yes Twin diode Hygrade-Sylvania 
0 

~ 
V-303 ClB ClB ClB Yes Gas triode Electrons, Inc. 

(/) 
~ u, - 1 ~ 

.,, - ( Continued) m 
c; 



Circuit Type in 
Symbol Instruction Book 

V-601 ClB 
v-602 ClB 
v-603 6SN7GT 
v-604 6SN7GT 
V-605 6SN7GT 

~~ ... ·~"'"·•--~:}~.:....,~~., .. '!~~t::' 
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Table 6 - Section 2 (Cont ' d) 

Type Navy 
Socket Tube Preferred 
Marking Provided --- Type? Description Haker 

Antenna Synchronizing Unit 

V-601 ClB Yes Gas Triode Electrons, Inc. 
v-602 ClB Yes Gas Triode Electrons, Inc. 
V-603 6SN7GT Yes Twin Triode R.C.A. 
v-604 6SN7GT Yes Twin Triode R.C.A. 
v- 605 6SN7GT Yes T11,in Triode R.C.A. 



Tube 
Circuit 
Symool 

Tube 
Type 
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Table 7 - Section 2 

Model SF Radar Equ i pment 

LIST OF VACUUM TUBE POTENTIALS 

Ep 
(Volts) 

Eg Esg Et 
(Volts) (Volts) (Volts) Circuit 

415- Cycle Line Voltage= 123 V. (Panel meter pointer set at red line.) 

V- 201 
V- 202 
V-202 
V- 203 
V-204 
V- 205 
V-206 
V- 207 
V-208 
V- 209 
V- 301 
V- 301 
V-302 
V-302 
V-303 

RX- 233A 240 
829 * 1100 
829 * 1100 
WE- 715A 15100 
RKR- 73 
KO 
RKR- 72 
RKR - 72 
RKR- 72 
RKR- 72 
6SN7GT 
6SN7GT 
6H6GT 
6H6GT 
ClB 

60 AC 
60 AC 
85 AC 
85 AC 

133 AC 

- 20 
- 60 
- 60 
-580 

- ~ 
- 4 

- 2 

415 - Cycle Line Voltage= 115 V. 

V-201 
V-202 
V- 202 
V- 203 
V-204 
V-205 
V- 206 
V-207 
V- 208 
V-209 
V-301 
V-301 
V-302 
V-302 
V-303 

rtX- 233A 
829 
829 
WE-715A 
RKR-73 
KO 
RKR-72 
RKR- 72 
RKR-72 
RKR- 72 
6SN7GT 
6SN7GT 
6H6GT 
6H6GT 
ClB 

230 

14400 

58 AC 
58 AC 
83 AC 
83 AC 

125 AC 

- 20 
- 55 
- 55 
- 450 

- 4 
- 4 

* Exceeds manufacturer's rating. 

450 
450 
860 

2.61 
6.91 
6 . 91 

28.9 
2.65 
6. 89 
2.60 
2.60 
2. 58 
2. 61 
6.25 
6. 25 
6.25 
6 . 25 
2. 6 

2. 3 5 
5.85 
5.85 

i6.8 
2. 44 
5. 85 
2.36 
2.35 
2. 3 5 
2.36 
6.1· 
6.1 
6.1 
6.1 
2. 5 

Square Wave Osc. 
Pulse Amplifier 
Pulse Amplifier 
Discharge Tune 
Clipper 
Magnetron 
550- V Neg. Supply 
1200-V Pos. Supply 
13 KV Rectifier 
13 KV Rectifier 
Voltage Regulator 

,Voltage Regulator 
Voltage Regulator 
Voltage Regulator 
Voltage Regulator 

Square Wave Osc. 
Pulse Amplifier 
Pulse Amplifier 
Discharge Tube 
Clipper 
Magnetron 
550- V Neg. Supply 
1200- V Pos. Supply 
13 KV Rectifier 
13 KV Rectifier 
Voltage Regulator 
Voltage Regulator 
Voltage Regulator 
Volta ge Regulator 
Voltage Regulator 
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Table 8 - Section 2 

Model SF Radar ~quipment 

LIST OF WEIGHTS AND DDllENSIONS 

Unit 

Starter 
Motor- Generator 

*Voltage Regulator .-· 
Pulser Unit 

*Antenna Synchronizing 
Controller 

Antenna 
Motor Filter Unit 

Overall Dimensions (Inches} Weight 
Height Width Depth Length (Pounds) 

12 7- 1/8 8- 3/4 
14- 3 / J.+. L+ - 1/2 

*10- 1/8 · 9- 1/2 5- 3/4 
19- 1/J.+. 22- 1/2 24- 5/8 

11- 1/8 10- 1/8 
3 5- 1/4 31 

9- 1/4 10-1/4 

9 - 1/2 
31 

7- 1/4 

40- 3/4 
17 

)00 
18 

236 

37 
132 

17 

* Dimensions on these units do not include shock mounts or 
shock mount brackets. 
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Control 
Label 

None 

R- 604 

R- 602 

None 

Reset 
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Table 9 - Section 2 

Model SF Radar l:quipmen t 

LIST OF CONTROLS 

Circuit 
Symbol 

Circuit 
Controlled 

Control Calibration 
or Positions 

Type of Control 

S- 201 

R- 604 

B.- 605 

R- 301 

Meter M- 201 

Gri d adjustment 
for tube V-601 
( ClB). 

Grid adjustment 
for tube V- 602 
( ClB). 

Adjustment for 
115-volt, t+l5-
cycle supply 
voltage . 

Motor - Genera tor 
Starter Overload 
Reset. 

h- C Line., Mag. Current, 
Crystal Current, 
3- Position Switch. 

Resi stors adjustable 
by screwdriver slot 
in shaft. 

Resisto~s adjustaole 
by screwdriver slot 
in shaft . 

~esistor adjustable by 
screwdriver slot in 
shaft. 

,r_. .~::i:."'.• 
~~ .. ~ 

DECLASSIFIEO "~. 
~ 



1. 

Output 
30 KtJ 

Supply: 

DECLASSIFIEu 

Table 10 - Section 2 

Model SF Radar ~quipment 

LIST OF NAMEPLATES 

115 Volts D.C. 

Model SF 
l{adar Equipment 

Emission 
1 cw 

Frequency 
Class S 

Ser ia 1 No. X2 . 

Equipment consists of Accessories and the following: 

1 CBM-
1 CBM-
1 CBM-
1 CBM-
1 CBM-
1 
1 CBM-
1 CBM-
1 CBM-

Voltage Regulator 
Antenna Synchronizing Control 
Receiver Indicator 
Pulser Unit 
Antenna System 
Motor Generator Set 
Starter 
Terminal Box 
Motor F'il ter Unit 

See Patent Data Plate Outside 

Navy Department 
Bureau of Ships 

Contractor : 
Submarine Signal Co. 

Boston, Mass. 
Contrac t Number 

N0s- J4a 
Contract Date 
March 5, 1942 

DECLASSIFIEu 



2. Pulser Unit. 

~ 
~ 

{ 
t DECLASSIFIE~ 

[ ~able 10 - Section 2 

Type CBM
Pulser Unit 

(Cont'd} 

Weight 215 Lbs. Ser. No. X2 
A Unit of Model SF Radar Equipment 

Manufactured For 
Navy Dept., Bureau of Ships 

By Submarine Signal Co. 
Boston, Mass. Cont. N0s-)4a 
Contract Date - March 5, 1942 

) . Antenna Synchronizing Control. 

Type CBM-
Antenna Synchronizing Control 

Weight 50 Lbs. Ser. No. X2 
A Unit of Model SF Radar Equipment 

Manufactured For 
Navy Dept., Bureau of Ships 

By Submarine Signal Co. 
Boston, Mass. Cont. N0s-)4a 
Contract Date - March 5, 1942 

4. Motor Filter Unit. 

Type CBM
Motor Filter Unit 

Weight 20 Lbs.. Serial No. X2 
A Unit of Model SF Ractar fquipment 

Manufactured For 
Navy Dept., Bureau of Ships 

By Submarine Signal Co. 
Boston, Mass. Cont. N0s-)4a 
Contract Date - March 5, 1942 

~: t"~!;:'}',;;';:1,,;; ,;:-\ < :- ~ 
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Table 10 - Section 2 (Cont'd) 

5. Voltage Regulator. 

6. Starter. 

Type CBM
Voltage Regulator 

Weight 17 Lbs. Ser. No. X2 
A Unit of Model SF Radar Equipment 

Manufactured For 
Navy Dept., Bureau of Ships 

By Submarine Signal Co. 
Boston, Mass. Cont. NOs-)4a 
Contract Date - March 5, 1942 

Type CBM
Starter 

Weight 18 Lbs. Ser. No. X2 
A Unit of Model SF Radar Equipment 

Manufactured For 
Navy Dept., Bureau of Ships 

By Submarine Signal Co. 
Boston, Mass. Cont. N0s-34a 
Contract Date - March 5, 1942 

7. Antenna System. 

Type CBM
Antenna System 

Weight 125 Lbs. Ser. No. X2 
A Unit of Model 3F Radar Equipment 

Manufactured For 
Navy Dept., Bureau of Ships 

By Submarine Signal Co. 
Boston, Mass. Cont. NOs-)4a 
Contract Date - March 5, 1942 

DE CLASSIFIEu 



DECLASSIFIELl 

Table 10 - Section 2 (Cont'd) 

8. Motor Generator Set. 

Type 
Motor Generator Set 

Supply: 110 Volts D.C. 
Weight 225 Lbs. Ser. No. 
A Part of Model SF Radar ~quipment 

Consists of Bedplate, Accessories and the following: 

1 Direct- Curr ent Motor. 
1 A- C Generator. 

Manu:fa c t ·ured For 
Navy Dept., Bureau of Ships 

By Sub-Contractor: 
Leland Electric Co. 

Dayton, Ohio 
Contract No. Date: March 

This Unit is equipped with oall bearings. 
Lubricate every 1000 holli s running time with 
''Freezolium" or Equivalent. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

9. Alternator. 

Leland Alternator 
Type A - Form BOWJH 

FR588 KVA2 Amp. 17.5 
Volts 115 PF 

Ph. 1 Cyc. 400 
RPM )450 

Exe. Volts Fld. Amps. 
Ti. Ra-:-Cont . 50°c Ris_e __ 

When ordering parts give No. 21878 
The Leland Electric Co., Dayton, Ohio, USA 

Pat. Pen. 

- - - - -- - --- - - -- --- ---- - - - ---- --

,g.~· 
rf ~~ 
~·· 

. 
--
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10. Motor. 

DECLASSIFIED 

Table 10 - Section 2 (Cont'd) 

Leland Motor 
Wl)G. Control No. 

Type D Form BOWJH--
FR 50 HP 4 Cyc. 

PH V 115 Amp7 0 
RPM J45()'remp. Rise 50°c Cont. 

No. 21878 
The Leland Electric Co . , Dayton, Ohio, USA 

Pa t. Pend . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

·•= ;el_l clfM..9.l:1?1. ""9!; • 
. 

B 
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PULSER 

Transformer T-201 

Transformer T-202 

Transformer T- 203 

Tabie 11 - Section 2 

Model SF Radar ~quipment 

TEST OF COMPONENT NAMEPLP,TES 

Plat,e 
Type 

?ri. 115V 
Test 

Transformer 
UX-7010- B 

400 CY 1 PH 
Volts RMS 

Sec. Vol ts .Amps. Test ru.,:s 
5350 0.09 14000 
Submarine Signal Co . 

Bos ton, Mass . 
Contract No. 

Fil. Transformer 
Type UX- 7011 

Pri. 115V 400 CY 1 PH 
Sec. 1 2.5 Volts 2.5 Amps. 

2 2.5 Volts 2 . 5 Amps. 
Test Voltage 21 KV RMS 

Submarine Signal Co. 
Boston, Mass. 

Contract No. 

Fil. Transformer UX-2012 - A 
Py 115V 400 CY 1 PH 1780 VT 
Sl 2.5V 5.0 A 1780 VT 
S2 6.3V 1. 5 A 17,800 

Submarine Signal Co . 
Boston, lv~ass. 

Contract No. 

(Continued) 



Transformer T- 204 

Transformer T- 205 

Transfor·mer T-206 

DECLASSIFIED 

Table 11 - Section 2 (Cont'd) 

Fil. Transformer 
Type UX- 7013- A 

Pri. 115V 400 CY 1 PH 
Sec. 27V 2 . 2 Amps. 

Test Voltage 1780 illvIS 
Submarine Signal Co. 

Boston, lviass. 
Contract No. 

Pl. and Fil. Transformer 
Type UX- 7011+ 

Pri. 115V 400 CY 1 PH 
Test Voltage 1780 IDi'iS 

Sec. Volts 1'..mps. Test Rl\US 
2. 5 2. 5 i+250 
2. 5 2. 5 4250 

1200 0. 04 2500 
650 0. Oi+ 2500 

Submarine Signal Co . 
Boston, 1"1ass. 

Contract No. 

Fil. Transformer 
Type UX-2015- A 

Pri. 115v 400 CY 1 PH 

Sec. 1 2.5 Volts 2.5 Amps. 
2 6.3 Volts 2.5 Amps. 

Test Voltage 4275 h.~.s. 
Submarine Signal Co. 

Boston, Mass. 
Contract No. 

(Continued) 



! --<,::,,,~~-~ --·---~ 
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Table 11 - Section 2 (Cont'd) 

Blower ~otors B-201, B- 202. 

Bodine Electric Co. 
Chicago U.S. A. 

Type NSH-13 
Volts 115 DC ~~--._. . ....,._._ ·~·--- •··~· 
Amps •. 25 Temp . Rise 40°C 
RPM 3350 
No. 712156 Cont. H.P. 1/100 Duty Cont. 
Date J\.!ifd. 1942 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ANTENNA SYNCHRONIZING CONTROL 

Transformer T-601 

Transformer T-602 

Pri. 
Sec. 1 

2 
3 
4 

G.P. Transformer 
Type UX-7027 

llOV 400 CY 1 
160 Volts o.6 
160 Volts 0.6 

PH 
Amps. 
Amps. 

Test Voltage 1780 ill!iS 
Submarine Signal Co. 

Boston, Mass. 
Contract No. 

Pl. and Fil. Transformer 
Type UX- '703) 

Pri. llOV 400 CY 1 PH 
Sec. Volts fillips. Test RMS 

110 0.023 1780 
6.3 2.5 1780 
2.5 7.0 1780 
Submarine Signal Co. 

Boston, Mass. 
Cont. No. 

(Continued) 
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Tabl e 11 - Section 2 (Cont'd) 

Transformer T-603 

C.P. Transformer 
Type UX-7029A 

Contract Nos 
Subrr~rine Signal Co. Boston, Mass, 

Transformers T- 604, T- 605 

C. P. Transformer 
Type UX- 7032 

Py llOV 400 CY 1 PH 
Sy llOV .01 A 
V. T. 1275 HMS 
Contract NOs ---Submarine Signal Co. Boston, Mass . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
MOTOR FILTER UNIT 

Chokes T- 701, T- 702 

Ai.~TENNA SYSTEM 

Drive Motor 

St,.,1 Choke 
Type UX- 7030- A 

. 055 Hen1 ies 
0. 6 .Amps. DC 

Test Voltage 1780 FJ.'£S 
Contract NOs 

Submarine Signal Co. Boston, Mass. 

Bodine ~lectric Co. 
Type NSH- 53 
Volts 115 DC 
Amps. 1 Temp. Rise 40°C 
RPM 1725 
No . 712184 Cont. H. P . 1/2 Duty Cont. 
Date Mfd. 1942 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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SECTIOrf 3 

Rei;,ort on :Electrical ?nd !.fechenical Tests on 
the ModelS"F Receiver and Indicator Equipment. 

Graphs: :Pl~.tes 1 to 4; :Photograryhg: Ple.tes 101 to 111. 

3-1 • INTRODUCTION 

The Moclel SF Receiver-Inclicator equiument was received for test on 
September 2, 1942. A number of electric~l tests and a mechanical 
inspection "'ere made on the equipment as originally received. This 
equi~ment will be referred to as the original e4uipment. 

3-1-2. On October 2, 1942, the manufacturer su~mitted a new pulser 
unit which included a new crystal mixer, local oscill:>tor c'lnd 
first and second i-f stages. This unit will be referred to 
as the second ~ulser unit. The electrical tests and mechanical 
insi;,ection were re-ueated on this eouipment. In addition 
temperature, humidity, vibration, shock Rnd inclinc1tion tests 
were })erformed. Mechanically, the original and second pulser 
units were nearly identic?l c=>nd no distinction is made between 
them in this res~ ct in the prese!'1t repar t. 

3-1-3. A list of the tests ma.de on this eq_ui"pl!lent follows! 

P::iragrauh 

Introduction 
General Physical Construction 
Weights and Dimensions 
Corrosion 
Electrical Comnonents 
Nameplates t'l.nd Com"Oonent Mc=>.rking 
Wirin,!; and Transmission Lines 
Controls anc Tuning Systems 
Vacuum Tubes 
Power Supply 
Meters, $,-itches a.nd Protective Circuits 
.Effect of Tem,;,erRture v~riation 
Effect of EUl!lidity 
:Effect of Vihration 
Effect of Shock 
:Effect of Inclination 
Frequency Coverage 
Sensitivity 
Intermediate-Freouency Selectivity 
Intermedifi.te-Freq_uency Signal-Rejf'ction 

JIB.t io 

- 1 - (Section 3) 
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3-1 
3-2 
3-3 
3-4 
3-5 
~6 
3-7 
3-8 
3-9 
3-10 
3-11 
3-12 
~13 
3-14 
3-15 
3-16 
3-17 
3-18 
3-19 

1 
2 
3 
3 
4 
5 
6 
8 
9 

11 
12 
13 
13 
13 
14 
14 
15 
15 
16 

16 



3-1- 4. 
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Vir1@o Fidel:lty 
R?..nge RPsis1:or LinPA.ri ty 
SuP.rP PPrts 
Instruction Book 

~~l 
'.':-'"!1 
;L~~ 

~-?.4 
Swnma.ry of :)efects ?ncl RPcOl'!lriPna:>tions :L"5 
Conclusions 3-26 

17 
17 
17 
18 
18 
24 

ThP follo"illP, tP11le of a~.tP., ..,hotor.rP,.,,hs, Pnr i>:r::i.uhs .<>re 
enclosed '-'i ';h this section. 

Vacuum Tu'1P ElPctroclP Volt:=i.i:i:e 
Nameplate 
I - f Sel~ctiirity (original equipment) 
Intemea iP.tP-FreouPncy Si>lPctivi ty 

( second uulser unit) 
Vid.eo Resuo!lse Char?,ctPristic 
Range RPsis1.or Linec>rity 
Front View of SF 3.PCPiVE'r-Inric~.tor 
Front View , •i th Gov Pr O,,en 
Sic".e View 
To1J Vie.1,., of RPCPiVPr-InricP.tor - C11Pssis rPmoved 

fron c;,')inet 
To-o view if PP! J~ech;:inisn - UnrP.r siae of chPssis 
Ch:=issis !:xt,•nc.ea to LiMit of LocldM Arns 
Unc1er Siae of Ch;,~sis RPMOVPd from CP.1inet 
Re8.r ;ind Sicle ViP" of ~PCPivPr-In<" icPtor -

m1owing CR11Ps 
Front ViPt.r of Pul sPr Unit - Cover :t<>MOVP.c1-
Ton ViPw of !'ulser Unit - Showin~ Oscill.?. tor, 
Crystc'll P.in•r, TR Box, ?nc1 H"tPr AssPn'"ll;r 
Close-lM of RFc<>iver Units in Pnlsf'r 

TP'>lA 1 
Table 2 
Pl?tP 1 

PlP.te 2 
Pl::i.tP 3 
PlagP 4 

PlPte. 101 
PlPte 10~ 
Pl;:ite 103 

PlPh" 10.d. 
Pl;,te 105 
PlPtP 105 
Pl?te 107 

Pl;,te 108 
Pl:>t f' 109 

I'l?t P llO 
PlPt P 111 

3-2 . GD:::RAL PHYSICAL CO!>STRUCTION 

The construction of t.hP fr?nP, c::>'"linPt ?nr c:i.Pl'lsis of the rPCPi.vPr
incl.icPtor is sturay . ¥.o'"'f'VPr, thP ch::i.ssis locks of tl'1P T>resPnt Pcini.,,ment 
••rill not '1PrMit the reMoval of thP. chP.r.:sis n;v MOrP th::m fonr inches. It 
is nPcessl'l.ry to rPnove P va.cuu.111 tu'bP "'nc'I to s..,rinr,: ?si<'lf> onP of thP 
locking ?.rms 'lPfore the ch;:,,i:;sis c;:,n i,p ".lullea out. In this 1>0s 1tion it 
is PXtencl.e<1 three otlf',rters o-£ its tot;:,l len~th . Eo1-1 @vPr, thP i-f 
sul:>-ch;,.ssis itncl c>. nrunlier of coM-oonPnts rE>TTtPin in;,cces~P,lP. See ..,ll'l.te 10~. 

3-2-1. 

3-1-2 . 

The folrin.o; ?rns which sui:Mort thP. covP.r of thP rPceive.r 
inric;:,.tor are so loose th?t thP covPr will not rP111Pi"l oi;>en a...>1.c:1 

often fp.J.ls unenPcterly . 

The s".>ring cl::1l!l"OS i,.•hich ;irP intPndei:I to sPct1rP thE> c?li'n;-:!.tion 
CT'Jstal firmly in its socket :ire inA-c1.eauate ::ina shoulrl i-ie 
replacer iy more suit.?hlP s~rin~s. 

- ?, - (Section 0) 
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3-2-3 . Spring ty-oe lock washers apuea.r to be used throuJ;hout this 

equi-pment. Ho,.,Pver , lock washers were not su-o')liPd on the 

door fastenings of the smaller boxes. 

3-2-4. There were no eviaences of stA'dn,<; or lacquer-trePtment of p,:ny 

of the screws. 

3-2-5. Captive thwn'b screws would f ;:,.cilitat e thP remov::i.l of the voltAge 

regulator cover. See narPgra~h 2-15-18, Section 2 . 

3-2-6. It is suggested that the rnechanice.l construction of the voltage 

regulator be imuroved to allow more convenient r e~lacement of 

the battery. See paragrauh ~-15-33, Section 2. 

3-3. HEIGHTS A.MD DIMENSIONS 

The overall dimensions of thf' subject equiument are as follows: 

''lidth - 24-1/2 inches 
Depth - 22-3/4 inches 
Height - 17-1/2 inches 
Wei£ht - (exclusive of cables) 197 lbs. 

3-4. CORROSION 

The paint finish of this equipment apnears to have a primer coating 

of zinc chromate or similar su'l)sta.nce. However, there hRs been 

considerable wear and chi!)ping of 'PA.int on thP receiver-indicator. 

The paint and rear plating of the front -oanel develoued P large 

number of blisters. See plates 101, 102 ~.nd 104. 

3-4-1. The tube shields used in the i-f section of the eaui~ment do 

not have a primer under their coeting of pP.int ::incl the aluminum

to-alumintl.l:l contact between these shielc'ls P.Jld thPir receptacles 

is not ~elieved to provicle a 101,,, stable v;i.lue of contact 

resistance. 
3-4-2 . None of the potentiometers in the Pquipment an~eru- to be sealed 

against moisutrP or hUT.Iic1ity . Irutsmuch as the a.ccurRcy of the 

entire Pquipment 1s contingent on st~bility of thP range ~otentio

meter, it would seem desiriei:~.,lP to nrotPct it "by inaiviclual sPaling 

rather tha.n by the rela.tively poor dust Anc'l humiaity ~rotP.ction 

afforded it by the met~ cover now in use. 

3-4-3. The mixer assem~ly a~nears to be brass un~rotectPd against 

corrosion P.nd is finished only roW;hly. :Burr~ A.nd uoorly cut 

threads Pre in evidence. 

•- - 3 - (Section 3) 
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3-4-4. The screws which attached the slewing motor to the cha.ssi s have 
rusted. 

3-4-5. The slewing mot or switch ha!l al so rusted. 

3-4-6. The brass terminals used on the starting sv•itch of the motor 
generator ~puear to be unnlated. 

3-4-7. The socket CR,) of thP PPI cathod_e ray tu'Je shows signs of 
rusting. Mo -primer co~.ting is ap-oarent bene;:1th -oaint on this can. 

3-5 . ELECTRICAL COMPO1TENTS. 

3-5-1. None of the electrical co~uonents of this equi-oment auuear to oe 
wax tr<"ated . 

3-5-2. It would seem desiralJle to -orovia_e a more corrolete.ly moisture 
and clustproof covf'r for thf' r;:1nge 'TJOtFntiornf'ter . Reff'rence 
paragrauh 3-4- 2 . 

3-5-3. The trruisformers, chokes and high voltage con~ense.rs seem to oe 
well Sf'aled. Howf'ver, during the course of tf'sts on the e-q_uio
ment the fill'lment transformer for the receiver st~~es in the 
uulser unit failed. The transformer which suuulies high voltage 
to the PPI cathod.e r~;y tube a.ho failed. See uar~.grai:,h 3-7-15. 

3-5-4. Considera.1>le difficulty wP.s e.xperienced with the. small, silve>r-
1'1Pted cerrunic condensers C464 l'l.nd C465 which seem unsuit~l>le 
bf'Cause of the poor con ta.ct which is made between the rotor-
si:,ring P.nd t he silver plated_ surface which forms one of the 'Plat es. 

3-5-5 . The crystal used in the mixer is not a Navy :murovea. type . Those 
tiup~lied with the equipment l'l:troarently i:,roduce Vl'l.rying receiver 
sensitivities. Reference 'Oaragra-o.h 3-18. 

3-5-6. The calil>ra.tion crystal fractured during o-oeration. Its hold_er 
is of a peculiar mechanical design which does not seem well 
suited to shock or vibration altho~h no trouble w~.s eX"Oerienced 
during tests on the shake t~ble. 

3- 5-7-. The insulation used in thf' mixer unit A~~e~rs to be ~akelite or 
other -ohenolic !IU'l.teri8l of -poor high frequency insull'lting 
:9roperties . 

3-5-8. 1-f coils a.re not wa.x- diU')ed_ nor a.re they in se'Ol'lrP.tely shieldea 
containers. :ReferPnce BuShi-os s-oecification :RE 13A 554D 
yaragraphs 3-6(2) and 3-6(3)~ -

- 4 - (Section 3) 
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3- 6. NAME PLATES Af.ID C0MPO1J'ENT MARKI?TGS 

The model n;:we ul;,tps of this equi,,ment are of bluenrint paper 
protPcted by 11. transi:>a.rPnt "Ola.stic m?tf'riRl. It is ;i.ssumed that 
these are tPJ!lT)Or;i.ry ;:,n~ ,,,ill 1-i P re-olacPa in thP nrocluct ion mo~ Pl s 
by plates of suit11ble ma.terial . 

3-6-1. Com-oonent oarts design;,.tions ;,re strunued in thP bakPlite terrrdn?J. 
boards. P.o,.,ever, the ma.rkings on the rPar tt>rrninal board. f::i.ct> 
the chassis ruid thPrefore are not visi~lP. 

3-6-2. It would seem desirable to l?~el the varia.ble resistors R444, 
R445, R446, R3Ol an~ R478 with a note on their -positions in 
the circuit • 

3-6-3. Tube and -parts designations stamoed on the unaer side of the 
chassis are gent>rally obscu.red. by the ,,,iring . See plates 
106 and 107. 

3-6-4. All of the numbers stamped on the tou of thP ch;,,ssi s a.l')"Oea.r 
visible eJCce-ot V427 which lies unc.er the c1i.ble of the range 
oscilloscope. 

3- 6-5. The control labels consist of strins of stanroPd bakelite 
fastened beneath the crm.trol knobs. 

3-6-6. The contra. marked 11 L .O. TUNnmn should .<1.lso be labeled to 
denote the fa.ct th;,.t it must be uushed in to a.a.just. 

3-6-7 . The IFF switch i:i.lso shoulcl be m:=irked to inaica.te tha.t it h::is 
a momentary uosition. 

3-6- 8 . No uarts numbers designatP the components within thP metll.l 
shield upon which the c;ilibra.tin1; cryst;,l Mck:et is mount Pd . 

3-6-9. None of thP tubes or conroone.nts in either of thP i-f sub-ch?ssis 
h1'!.ve i:>?rts designations. 

3-6-10. The -pointer which inclic?tPs the r?nge on the 15,000 ;<r?.rd sea.le 
d.oes not se.em to be satisfa.ctorily visi,le. 

3-6-11 . The bearing scEtle of thP l'PI oscillosco-oe w;i.s 'IJacUy scr::i,tched 
by its uointer . However, this seems to h;,vp been C;:\Used by 
incorrect insertion of the cathode r~y tu;e in its bracket . 
It wouJ.a aouear tha.t this difficulty might 'be eliminated in 
manufacture . 
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3-6-12. A nameplate with th@ i-f sub- chassis is made of pager Md 

fastened with ta!)e . 

3- 6-13. The nameplate on a transformer in the voltage regulator was 

held in p l ace with solder l'l.nd came loose during the tests. 

3- 6-14. A rheost at is provided for dimming the dial lights. 

3-6-15. An unpleasnnt P.mount of flicker is notice?ble in the dial 11'1~-os 

due to fluctuations caused by the voltage regulator . 

3-6-16. Some more -oFr~Ment ty-oe of shield should "be su~-olied for the 

clial lamps 1,hich are shielded by means of rub"ber tape in the 

model under test. 

3-6-17. lfone of the tubes or COlll}>Onent s in thf' voltage rE>gulator are 

l::1beled. 

3-7. WIRING ~1) TRA.i."IJSMISSJ.or LTh"ES 

The wiring of thE" sul1ject eq_ui-oment is not generally neat or accessible 

nor is cti:ble lacing used to any great extent . 

3-7-1. 

3-7- 2 . 

3-7- 3 . 

3-7- 4. 

3-7-5. 

3-7-6 . 

µ~.ny of the coRXial cables, in -oarticular the i-f line, have 

their inner conductors -orotruding too grea.t a distance from 

the outer shield. It is believed that this may be the cf!u.se of 

a !)Ortion o:: the noise a-onarent in the receiver out-out . 

No consiste:1t color coding seems to ha.ve b@en used. in the 

wiring of t :1is equipment. 

The majori t ;r of the wiring seems to be rubber insulated ,,,i th 

R fabric ou~er covering . 

The terminal boards a-opear to be unwflxed lflminated phenolic 

material. I'hose on the cover of the receiver-indicPtor, PPI 
tube, volta~e regulator P.nd in the "OUl ser unit are not placed 

on bushings which ,-,ould preclude the possibility of moisture 

being retained beneath the terminal boards . 

The cl?mp which holds the cables attached to the IFF S'1-•i tch 

is f;istened to one of the terminal boards in such a wey that 

this toard cannot be dis-Placed far enough to allow replace

ments of ccn:ponents which lie beneath it . 

The ver t ic.E.l t e r mina.l board nearest the front of the chassis 

ru.so c?.nnot be "oved f?.r enough to ru.low convenient rEml~ce

ment of the com"Oonents on it. 
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3-7-7 . The wiring is so congested in the i-f suo-ch?ssis that 
repla.cement of components woulcl be extremely difficult. 

3-7-8. The insulation of a. "!)ortion of the ,..,iring in the voltage 
regulcl.t:>r and in :oortions of the pulser unit apuarently 
has no ~omogeneous covering for 1'rotection against the effects 
of high humioities. 

3-7-9. The fle:1:ible co~.xial c;,.ble. which connects the antenna 
transmission line to thP 1)ulser unit ..,roauces a noticea~le 
attenuation in the inaication on the cc'!thorle ray tuoes. 

:3-7-10. The ant ?nna line which hc1.s its inner conauctor supported 
by quarter Wc'!,velength si>ctions, a-pT-e.ars to be made of 
brass without a.aequa.te ..,roti>ction against corrosion. Two 
of thP ;old ered joints on thPsP sections were noticeo to 
have come loose during the cours·e of the tPsts, 

3-7-11. The All,~n ty-oe set screws which hold the input e.nd output 
coupli11t;S of the antenna line h~ve rusted. See ~ar?.grauh 
2-16-16 , Section 2. 

3-7- 12. Becaus,~ of thP fact th;i.t thP- a.ntenna cover is not 
comule·:ely waterproof it would seem necessru-y tha.t the 
Rntenna line 'Je mountea. in such a way th:;i.t moisture will 
not be allowed to collect in the qM.rter wave su,;roorting 
sections. 

3-7-13. The sh:.eld of the. i-f cocl.Xia.1 cAble w~.s connected to thf' 
wrong 1;erminal a.nd left ungrounded in the equi"9ment when 
rPceiv1~d at this Lei.':loratory. 

3-7-1~. The ca:.ihration oscillator components are. extreMely 
difficult to service because of thf' congested wiring. 

3-7-15. E.x;=1miru,.tion of thP high volt.q_ge c~ble l'!ncl connector used 
in the PPI ~E'chenism, revepJ.ed siP,ns of corrosion in the 
con.."lect.or a.nc c!etPrioration of the ru'l:l,er of the portion 
of the cable which is within the connector. Therp, is a 
-nossib:.lity that this c'IPtPriora.tion was due to coron8. or 
leakag,, within the connector. If 1Pa..1<Pge should truce 
place there i ~ elso a. -oossibili ty that thf' high voltage 
trcl.nsforner t••ould be overloac'l.ed. RPfe.rencE' ,;>?.rc'!gr~:oh 
3-5-3. 
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3-8 • C01TTROLS AND TUNING SYST1MS 

The 'ba.\cPlite kno">s fUUl)lied with thP su..,ject enui..,MPnt pre of ;, 

convenient size ;,nd. eftch onP i!:l ~ecu.re-d with t,.,o sPt screws. 

3-8-1. :BPCP.USP of thE' fa.ct thc1.t thP h;,.na whf'Pl 1,•hich controls thP 

PPI ne-chruiiE,JT\ is ;:ittl'lchPd to its ~h;:i.ft •.rith P stePl 'T")in 

instepd of E:et scre•••S, consic!PrP1>lf' c1ifficulty would l-ie 

exuerienced should it ..,ecoMe necessPry to rP~ove ;.iny of thP 

com,onPnts of this unit. Also the flywhPPl used in this 

systPm Eieerrr:; to hf' too hP;:ivy Rnd cPuses unnPcPss1'l.ry str;-,.in 

to the OT"E> r:,.t or • 

3-8-2, ThP r;:mge d:.i:i.l seal~ is ol)sprvPd throU,J;h P MP.gnif:ring ••rindow 

of M?teri;.il which gives ~ consic1erA'l)le l'lmount of glRre. 

3-8-3 . The lower -oointer (16 . 000 ynd rPngP) is Mr.iewhpt difficult 

to see And night cause e:re strain in o--:,erRtion. 

3-8-4 . Tuning of the oixer nssPnbly is r11thPr t edious ;,ind T}os,d"'>ly 

OP.Il{!;erous l> ~CA.use of thP vol tP.ges ;:r PsPnt on thP r Pl?ys, fusP 

blocks, and loc;.il o~cill;,tor ca.vity. 

3-8- 5. No urovisio 1 is m:.>.de for adju~ting thf' t;:,n-oinP.:' T)Oint of thP 

cryst?l on the mixPr line . 

~8-6 . In its T)rp s ; nt form. thP c?thode rPy tunin.g PYP l)rovided for 

tuning the locA.l oscillPtor to r Psonance ii; in.<>.clec,ua.tP. ;,nr 

might well 'JP diSlJen!:led with PntirPly unless p.;rP?.tP.r c1Pf1Pction 

Cl'l.n "'>f' ohtPinE>d on thF transnit tPd ..,,u1 se. 

3-8-7. lfo urovision is rint'le for P.liP;ni~ th<" i-f innuctors e:xcPnt ;,t 

the f P.ctory. This f PPture> should l:>P renP~ie a Pna l'I. l"lPtriod 

for crinve.niently lJPrforming this ;,djustrnPnt incornoratPa in 

the suhje>ct rPceiver . 

3-8-8. ThP wrtic~l;,r ra.ngf' MPX~in~ steu usPa in thP su'bject Poui1>-

ment sePms to l)p sh;:1ru P.ncl othPr'-•isP s;,tisf::i.ctory. 

3-8-9. The sweP"'J js ouite non-line;,r ;ind thPreforP Rccur;:,te ei:ilf'",rp,.. 

tion is irrrr:,ossi'!)le. T};,i.rticulRrly on thP .dA, 000 ;irf!rd rl'I.N';e . 

3-8-10. Troubll:' w:>E e:x,,eriPnced with '!)oth of the S'-•ePn c;ili":irPt ion 

condensers "'>PePuse of uoor cont::>.ct ')ptwePn thP rotor S')ring 

;:ind the silvPr-ulated surfc1ce which serve s P.s onP of thf> -rylt-1te~. 

This cP.UsPi; thP trace to disi:n,near PntirPly Pncl. is c1.n extreMPly 

unstR.bl e cond_ition which should h e remPdiPd. 
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There ~T.>~ePrs to he R mech:micPl b PRrin~ ~rror of ~nout 
l degree in the PP! get1.ring. This trou'llP. in P~rition to 
P.n PlPctricPl bRckl~sh of P~out 4 dP~r~Ps. intro~uc~s 
consi~er~JlP error in iPAring . 

3-8-12. OnP of th" g f'P.rs Md thP clutch in thP PPI trP.inine systPm 
P.re made ,,f ~- lAminP.tPd T.>hPnolic m1'!tf'ri1'11. BecPuse of th~ 
difficult;, of cHs:isseMbling this unit, thesP "ORrts wprp not 
ex1'1mined . It is sug~f'sted thPt CAXf' 'l)p tP~Pn to ~rotPct 
the se COJTl'1>0nPnts fron ~averse M0isturP Pnd humiclity conclition~. 

3-8-13. ThP zero i •,=,nge sPt control cPnnot '!)p P~justPd "JrO'IJerly. 

3-8-14. There RlsCt P'IJT>PPrs to be ;, rP.nge Prror of Aiout 700 yPrcl s 
which w;,.s not elir:iinPtPd 'l)f'cP.US"' of th" PlPctricPl 
chRrP.ctPrl sties o:f thP cAliirR.ti~ circuit. 

3-8-15. The ring ,,·hich sPrvFs Ps P ~to'!J for thP mixer line tuning 
CA.'IJPCi t;v ~· ·ill not lock "1ecPuse of lA.c":: of ~ufficiFnt tP'l'.lPr 
of thP thr eP.cl s. 

3-8-16 . ThE' rPnge-s•-ritch incHc::1.tin~ kno"1 shoulcl he ::ott:>ched to its 
shnft in such ::i. mRn.nPr th!'lt its '!JO int Pr incl icPtes cl irPctly 
the r;uige scPle in use. See nlAte 101. 

3-8-17. During the course of thP tests it i PCP~P oifficult to T.>roT>erly !l!Pnii'ml::i.te the PPI JT1Pchr1.ni SJ\'! r,ec;;:1use of the sli,:m;,~e of the friction clutch used in this unit. 

3-8-18. No lock is suuulied for thP voltAge control Adjustment in the 
vol t;:1ge rP,~ul:>-tor. 

3-9 . VACUUM TUBES 

The tubP electrode •rol tPge s \,•erP :rneP.surea, "'i th P PrPcision A,,-oPrPtus Comu~.ny VP.cuum tu'l)e vol tMet er Moc:lel EVlO, sFriAl numiPr 5153 Pncl Prf" given in t::ible 1. ~bP P-c linP volt~e WPS helcl constPnt Pt 117 volts . 

3-9-1. All tubes, with thP exce-ot i on of thP thira i .f. 6AC7 /185-;,, "'hich hat :m intermittent short circuit, rPgistPr ea "GOOD" when 
checked. wi tr. P Precision A1JuPrPtus Comrypny tuiP tester riof e l 91::> seriru. ?To. €056 . 

3-9-2. All of thP inaic::i.tor tubes hPVP cer;:1rnic sockets while those in 
both the i-f suli-ch~si::ii:: i:1nnP.rently :>.re of unwPxea "OhPnolic mP.teri;il. It woula sPPM clPsirPhle to usP CPrPnic ~oc1<Fts in the i-f ~ortion of thP rPCPiver Plso. RPferPnce BuShi~s 
s~ecific~tions RE l~A 554D, ~P~e 13.A. 

, - 9 - (Section 3) 

DECLASSIFIED 



1 

C ,.__.___ ·• , 

DE CLAS SIFIEQ 

3-9-3. Tube cl.<1mos ;i,re furnish Pd on thf' rectifier tubes. 

3-.9-4. ThP cl.<1.mps which hola. thP thyr:::>.tron .<1na thPrl'l::il rel:>;;' in the 
voltPge rc>gulP.tor should 'l)e nl!'l.ced so ...... s t o ;:,.llow thesF tu'>PS 
tn b e rem)ved without lownrine: the b:>.se -ol:>te on its hinges, 

3-9-5. In::ismuch I' S the Tyl)e ClB tu'IJP in this unit is custom:>.rily 
su,,ulied •!Tith "'- b.<1.se-locking 'Oin it woula sePm th.,,.,t its 
socket ..,n,l clPm1> shnuld "bP of P ty,,e a e signea to .-,,t'l.r.:tit this 
pin. With the -present P.rr:>ne;emPnt, thP TJin Must b P rernnvf'd. 
from f'P.ch tubf' b Pfore it c~.n he insertea in its socket. 

3-9-6. ThP r::1nge--inc1ic;:otinp.: c;,1.thoile r;:,y tubf' f;:,il pil c1urinJ; the course 
of the PlPctricAl tests. 

3--9-7. The PPI cathode r;;,,y tu1lP ;:,.lso f;,.iled during the shock te>sts 
Pnd ,.,..,,s r i>r.,lncea. See "1P.rPtn"nnh 3-15-2(c). 

3-9-8. At one tine it 'l)p,c.,,.Me iMT)Ossihle to focus the PPI tube, l-iut 
this c1iff:.cul ty disl'l.'J":'IP:>.rea subseo_uPntly. Thf' c;:i.use of this 
t roublP i,.ras not discover Pel • 

3-9-9. It would 11e ilesir::i.'l)lp to ch;,nge the Mf'ch:micPl.l clesign of the 
cl::imp th .... 1, securE>s the bJ:1.se of the PPI tul> P so Pl.s to l'l.1101,1 the 
replacemeut of this tube by looseni!l;!'; one screw r::i.ther thP.n 
the four Hhich is now necess;i.ry. See TJl::i.t Ps 104 ;and 105. 

3-9-10. The wire 1-•hich Slll)Ulies the high voltPE;e to the PPI tube is 
f;:i.stened to the termin:tl. on the tube with Pn E'xtremely "T)OOr 
clNnp. Tl'.is presents A serious drolf!.:er both to the equinment 
and. to ue1·sonnel. See T)l."l.te 105. 

3-9-11. It is necE.:ss;:,.ry to ;i.llow thP PPI tube to w:,1rm u,:, for 
P.1)nroxim;c1.t ely five l'linut es before the swee"O is uniformly 
circul:ci.r. 

3-9-12. ThP tuoes us~d in thP locPl oscillRtor ;:,nc first two i-f 
st;:,,ges i:irE! not rPM.ily ~,ccessiblf' bec,mse of the necE>ssity of 
removing l 4 snl'l.11 screw!! oefore the covPr of these units 
c~n be reJ11oved. 

3-9-13. An improvEd ty,,e of connPction to the Mc~Plly tube re"OellPr 
ruiode would. be desir!'l.ble. 

3-9-14. The tul:les of the receiver-inc'icRtor sePm. to he l'tccessiblP 
with thP €XCe"Qtion of V407 which is mountea airectly uncPr 
the r11.nge oscillosco"Oe, :>nrl thf! e::i.thoa P r;:,y tuning eye, which 
requirPs IeP.ching into thP unclerside of thP ch:>ssis :>nd the 
removnl of ~n escutcheon from the front u:>~el. 
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3-9-15. ThE' ty-oE' :u.3 tui)Ps in thP volt:=>ge rPgulP.tor Pre o-oernted 
consicer;:,",ly in Pxcess of thP l'lPnuf;.i,cturE'r 1 s r:-ting of 0.08 
Pnl)erP ~Pr tube. A rn:-ximW!l totP.l curr~nt of 0.?85 P~~PrP 
"fP.s ME'Psur::d for the two tubes in this E'c,ui-or.lPnt 

3-9-16 . The tY})P 6:'.:.6 Mf'tPl tube used :-s PPI swPe'O generrtor is not 
included i 1 thP Arrrry- Nt.tvy PrPfnrecl List of V1>CUW'l Tuhes PS 
issuecl SPTJ';el'l1>er 28 , 1942. RowevPr, the tyne 6L6G tubE' is 
includt>d i:1 th~t 1 i st • 

3-9-17. ThP tubP sockE'ts in thP i-f sub-ch:->ssis PrP nountecl ~y l!lPrns 
of locking rine;s inste;:1cl of screws, with ? . conseouent cl s>cre;i se 
in PPSP of st>rvici.ng. 

POWER SUPPLY 

The subject equinME'nt Ol)E'r~tes with::-. linP volt:;1ge of 115 volts rt 
400 cycles which is su":roliE'd by :> motor genPrPtor set designed. for 
o-oe rrition on 110 vo:.t c-c sU1''"'1Y. ThP out-put is m;:,int,-inPcl. const:=>nt 
lJy ?. thyr:-.tron volt:ige rPgul:>tor. See llV~tPs 19 to 22, Section 2 . A 
v;,cuun-sePlE'c1. therm:-.1 time rel~y is used to ::ill~., the thyr::-.tron c;ithode 
to re:>ch Oller;,.ting 1 em"P)er;:i.ture before rl.T)T)lying the lll;;,te volt;:1.gP. 

3-10-1. Fo :>.djustMEnt or ins-pection of thP thpm:;1.l rel;:1y cont~cts 
is nroviaec for. 

3-10-2. The initi~ Pd justment of the voltP.ge rPgul:..tor is extrP"lely 
criticPl rr.c. quite difficult to -oerform . With the best ~ajust
ment obtri.ir.ecl p, notice;-1.l->le flicker w:>s still 11pi,t-1.rent in the 
di;,J. bulbs . 

3-10-3 . Due>, ?l'Jl.)PrEntly, to resist::mce chPnges in thP gener;,.tor "'inc1ings 
P.nd fiPld I Psist11nce or thP inl'lhility of the relny to onf'rl'l.te 
n.t high :1mlient tPnroer;i.tures, thE> therMPl rPl;i.y often fPils 
to close 1-•l:en thP eq_ui'ument is -out into Oller:>.tion ctfter being 
shut down for ;,. short time. 

3-10-4 . A 22-1/2 volt bP,ttel"'J is used. to SUl)'T)ly grid bif'.s to thP 
thyr:-.tron. It would 'bf' dPsirP.'ilP to elir,in;:1te this bf'..ttE'ry if 
:i,ossible. See ;,lso 1'll'lrPgrP.'Jh ?,-10-3, SE'ction 2. 

3-10-5. The voltP.ge regul~tor, :<i.t lE'~st in its urPsent form, is 
unreli;,ble ::,.ncl it~ onerfltion is not consistent with the ner
forntPnce required of °NPvy equi-.,l'lPnt. If this systPm is rpt;,,.ined, 
e~licit directions ~houl<l be inclu<lecl in the instruction ~ook 
for the ncljustmPnt of both the volt~.ge regulP.tor Pnci. the 
generptor fiela rPsistPnce. 
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M~TERS, S''1ITCHES AN.) 'PROTECTIVE CIRCUITS 

3-11-1. The single meter sun.,,lied with this Pqui.,,ment is mounted. on 
the :pulser unit. See .,,l;,.tes 109 ;,.nd 111. This in~trW'lent, 
upon the m:>nb;>UlP.t ion of the mPter switch c;o.n be m;,,dp to 
reP.d the c::-ystPl current of the mix Pr, the rnPgnetron currPnt, 
or the P-c volt1>ge su"Pl')liPd to the Pquiprnent . 

3-11-2 . Neither th£• rnetPr, its shunts, nor the co.,,i:,pr oxic'le rE>ctifiPr 
h11.ve ;,.:ny P1mc1rFnt -.,rotE>ction ;,g1>.inst :>.dverse conclitions of 
hunidi ty or tenmerature . 

3-11-3. ''1hen the fl.- c line voltPge w;;1s set to the corrPct oner:>ting 
v:>lue P.s i1idici>.ted 'IJy the J'll.PtPr, thP ;i.ctu:-il line voltP~P l-rhen 
mf'P.sured 'IJ;r menns of ~ Weston Model 340, sE>,iP.l 1''o . 9708 P.-c 
voltmeter n:i.s found to be 123 .5 volts P.t which v;;1.lue the 
electrode , ·olt:>.ges me;:1sured Pt the tube sockets rise to ;:1.hovP -
nornnl v1>lt.e s. 

3-11-4. The l!IPter irotective gl;:1.ss ;:•..-ouPrPntly is not of the non-~l:>re 
type . 

3-11-5. No interlocks :irP provicl.ed on ruiy of the units of this equi-p
ment . 

3-11-6. One nine A.nd one ten runnere fuse were supnlied while five 
PJ1roere fuses are- shown on thf' wiring c1 i:>gr;i.m. 

3-11-7. No indicator lAJJYOS to denote whether the equipment is in 
operation l'lre supplied . • 

3-11-8. A ceramic w:l.fer-type switch with silver-pl;:1ted, self-wi..,ing 
cont:>cts ;!.TE" used for the r~nge switch. 

3-11-9. There nre severnl components mounted directly on the lugs of 
the switches . This is not believed to be M.ViS1l.ble becA-use 
of the difficulty of re'l;)lacement nnd the 'OOssibility of str;,.in 
under vibr;;1tion. 

3-11-10. The switch io;,rkecl IFF is not l!IO!'lPntP.ry. but reMPins closed in 
either posi~ion . 

3-11-11. A more colll"?1ete discussirin of the meter ruid associ1-1.ted circuits 
i& given in -mr~gra~h 2-18-5, Section 2 . 
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3-13. 

3-14. 

EFFECT OF ~ER.l,TUBE VARIATION 

The rnoael SF e~u~~m~nt w~s tPstea to ~eterrnine its 'T)erformPnce un~er conditions of vAJ-ying tenroerRture usin1; the followiru; instruments: 

Weston d-c voltMeter moclel ~30, ~eriPl ntu'l'l)er 714. NRL cPli'lJr,.te" ten centimeter wpvemeter nunl-,pr 1 . 
Mercury stfm thermometers 

The terrroerPture ~PS vP.ri~d from 'T)lus 50 aPgrees to zero aPgrees cent igr1>.de over i:in eight- hour -rJeriod with :-i. rel;"lti ve hUMirlity v:>ryin1; from 17 to 27 uercent. 

3-12-1. No m<\teriril eh::-.nge W1'1.S noted in the o scillPtor frPquency, oscillPtor c~vity i:ina rPueller volt~gPs, rP~e cPlibrPtion, or the t em..,er;i.ture of the o scill ritor CP.vi ty :>.na nower trMsfor~er. However, once au.ring this test, it wns necessPr:r to readjust eonne.nser C464 ( ewee.., c.<ilil:lrP.tion condense~) in ordFr to return thP trPee to the rP.nge oscillos~oue screen. DetRils of this conaenser Pre given in uP,rPg:~P.uh ~5-4 • 

:§FFECT OF HUMIDI~: 

The sPme equipmen1 wP.s usecl for the aeterminPtion of the eff Pcts of humicUty PI.S for the tPmT)erPture test. 

3-13-1. A wet stLrt 1>.ftPr the eouiumPnt h;!.cl ht>en su">jectecl to :-i rE>li:1tive humic1 ity of 97 'T)Prcent for two hours cP.usea the 16, 000 yF.ro. sweep to 'l)p out of synchronism ••rith the r:-n~e m?rlcer st e"O ::i.t 2000 y::ira g • . 

3-13-2. ChPnges in rrl:>tive humic1tty from 13 ~ercent to 97 -rJercent to 30 T>E'rePnt whilP thP temrH"r::tture re1'1:>intPn Pt P.T)T)TOXiT'IPtPly 40 aegrees cPntigr~rlP ovPr P ,:,erin of 4 hours, nronuce.~ no im~ortPnt ch:-nges in thP c~vity ~na rP-rJPllPr voltP~es, rPnp;e c;:.li½rfl.tion. or cPvity ~n~ i:,owPr tr:>nsforMPr tPM1'.lPrr-.tures. 

EFFECT OF VIBRATIO[ 

To determine the p ffects of vihr;:.tion on the SF PC'Ui"TJl!lent, l-ioth unit~ were bolterl to thi:> vi'l)r11.tion t~.':>le in the Tr;i.nsmitter SPction of this l,;,bor~tory, utiliz lng thP shoe"< mountings sm:)'T)liea by the mMuf Pcturer. ThP t~blP w1ts one.r:,.tea Pt fre.quPncies r;:1.nging from 0 to 2000 vilir:-tions ,:,er minute. 

3-14-1. A 'l'lPXimUJT1 vi½r~.tion P.r.Mlituce of 1/8-inch wps re:>.chPd hy the recei ver- :.na ic::i.tor. 
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3-14-2 . Throughout this tPst thP c:>thoc!e- r:,y tunin1; PYP flnttf>rPc'l so 
bA.dly that tuni nP, woul.~ 'IJe i!')"l')ossiblP '-'ith this inc!ic,.tor. 

3- 14-~ . No other A,dver sf> effects or eonc:Htions werP not8d. 

EFFECT OF SHOCK 

In yerformi ng the sh,ck tests, thf> ~ubject equi'Jmf>nt l-lA.s mounter ::is 
a.escribed in the 'l)r e-.ious t>;:\.J"l'lgr;:,.nh . 

3-15-1. Shocks ,-,ere delivered. to thP tPole on the sir'lf> 1JP.r:>llel to thP 
front of th?. equipment by mP:<>,ns of ;:,. nneUJllPtic rPrn . Th"' A.ir 
l)ressure in th£> rt'lro. w;, s •150 ,:,ounc1.s --oer squ:>rE" inc..h , which 
eorresponcl.s to An A.ccelPr:>.tion of 250 g . A:rrolier to the shoe.le 
t;1.bl£> . 

(1'1) On the first shock, the swee-o ~enerA,tor tube, V409 C?Jl'IE' 

out of l ts socket. 
(b) The thi:~d Ana fifth shocks jArrPcl thP socket of the rPJ1~e 

c~thoae rAy tube loose. 
(c) On thP ·;enth shock, thP third i - f stPf;F dPVE>lo-.,en P !'\hort 

circuit •.rhich wA.s :i:i,i:iarently aue to 11. c1Pfective tubf> . 
This trouble su'bsf'onently c1.isl'lnpPr>red . $Pe -ot>.rngr:>.,:,h 
3-9- 1. 

(<'I) No A.c1.ve;· se cona it ions or effects were ::>.")l)!"rent with the 
other ~wc~s in this ryosition . 

3--15-2. Eleven shocl:s :o1.t 150 l')Otmc'ls were givPn lPft to rit;ht ,,rith thP 
following r Psults. 

(;,.) On thP nPconcl ;:,.n<'I ~evE>nth 'blows thP ri:>n2;P c:,,.tl-tode r:;.~r tu'hP 
socket c!Pme loose. 

(b) At thP fifth shoe"<: thP trPce on thP r~.nl;f' o~cillo~co'JP 
screPn cl is.<1."0-oe::1.r,,a . The c!'l.use of this incic1Pnt wP.s not 
dE>termirn"c'I :-.nc, ,,,hpn the equi,:,ment w::1.s shut clown for ? !'\hort 
length of t il"IP ;,,na reenergi zPd, OT'Jer;e,t ion w1.s :l,f;P.in norm;:,l. 

(c) The PPI CP.thoc1° r:>y tubP tr;:,.ce intPnsi ty l'l:011e;orec1 to h:>ve 
gr;,i.c1_u::1lJ.y c1.ecre~ sPn c'lurin~ thP coursP of the shock tPsts. 
Uoon re1.1l::1cPMFnt of this tn'!)t? Pfter thPsP tf!sts were 
corn-olet~•a., the intensity rPturnE>c1 to norMPl . It wPs not 
a.ett?rmir1ecl whPthPr this c'letPriorPtion wP.s c1.u€ entirely to 
thE> pffE,ct s of shoek . 

EFFECTS OF UTCLINATIC1N 

During the inclin.<>ticn tE>st the Pqui,.,mPnt "',-.S mountPc1. ::i.s for the vi'l)r;e,
tion P.na shock tests . Thes equi-oment wl'!.s ccntinuously V:>.rif'<'l in 
inclinA.tion through :en Pngle of "Olus ;,,nd minus 45 c'lee;ree s from the 
ve,rticru. for 10. -oerior of 30 minutPs . No unf'l".vorPblt> results were 
o~served during this test . 
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F3EQl.JEl.TCY COVERAGE 

Using thi:, NRL cf!lil)rrtf'c1 tPn c@ntimetn ,,,;:i,vf'mf'tPr nw,,hior 1, th<> loc:>l oi:;cilll'l.tor freouPney HPS founr to h.r,vp P totPl VPri:>tion of PT),,rn:irirn,r,t<>ly 87 .5 l"!P?,Pcycl.P s o°'ltPin,,1:>lP froM thP front of T):>nPl control 1:-'l)pllPr "L.O . Tuning". 

SDS!TIVITY 

The sPnsitivity of thf' sulijPct rf'Cf'ivPr wP.s J'IIPPsurPa using the>: follo,.,ing instrume>nts . 

10 CPntimPntPr sign::-1 ~PnPr:>tor tyr,P MI-SO 9816".:!5, Se>:riPl 1r0. 
S0105. RC.\. Mfg. Co. 

PrPcision 1,·tro:ir;otu~ ComPny vPcuwn tu'">P vol tJ11E'tPr, "oc1e-l 
EV-10, sn:.1'1.1 nUJ'l'l)Pr 5153. 

3-18-1. ThP sensi1 ivity, in this instPnCP, is e;iven Ps the rPtio 
in aecil-iV s of th., noisP volt:>,.e:P, ol-Jt;,,.inPr l>y MP"SUTPJ'IIPntA 
Pt thP SP(ona a Ptector, to the noisP '·•hie.lot woulr iP trPnRMittPr 
throw,h tr.e T)Pssl>.e1na of the su'1ject rPcPiVPr, l:>y thPrMPl 
fluctu;:1.ticn in P ri:,sistPnCP Poucl to thP outT>ut im..,,PrPnCP 
of thP siE'IlPl gPnPrP.tor . ThP i:,::1.si::'l):>nr of t"1P rPcei vf'r ,.,,. !ii 
t:>kPn, in e:>ch c"se, PS the 1:>Pnrwirth MPPSurPr ,.,t P ,:,oint 
thrPe decil-iel s clown frori rn:>ximurn on thP i-f !'lelr>ct i vi ty c1trvP. ThP in-put inroPrPnCf' of the l'liXPr PS!'E>mily ,.,:>s P.c1 jui::tPc, f>YCPTlt 
:>.s noter '"elo'"', to RiVP oT>timUM ~ir.nPl t0 nr,ii::f' rPtio. 

3-18-2 . ThP 11Pst VPlue o'-,t,.,inPc1 with thP orieinPl r PCPivPr :-nr crvstPl 
SUl)"')liE'<l 'by the !l'IPl.n.uf:>cturPr w;,,s 31.!') c1PciliPls. 

3-18-3. A nPt-1 ''1PstPrn ~<>ctric cryst:ll, whPn sul-istitutP~, P..P.ve P 
sensitivitr of ?~.8 r Pci'-,els. 

3-18-4. ThP MiXPr "nr i-f stPp-Ps which "'f''"P incluilei! in thP sPcnnr 
~ulser unit T)rOVP~ to P,iVP SO~f'WhPt ,,PttPr sensitivitiPS. 
In thi$ mP~surPmE'nt, the lTRL 10 CPnti~PtPr sip:nPl r,enE'r:>tnr 
'-'PS use~. 1fo,.•PVPr, thP in,.,ut wPs not tun.Pr for 1>P!'lt !'li~Pl to noise r,tfo. 

3-18-5. ThP crystP:. suT')T)liPil liy thP J11Pntt:fPcturer ~PVP ,. sPnsitivity of of '-5.6 c'IP!i,-,els, whilP Pt>Ch of' t,.,o ST)PTP crvst:-ls PoflVP .,n_i:; 
ilPci-,.,els :>nil ;:1nothPr ~PrP ,.~.9 i!Pci'-,<>ls. 

3-18-6. ThP su'1sti1.ution of ,,. locPl oscillPtor ,:,n~ cr;vst"l MiXPr 
su"O"OliPcl l)" thP CPntiJ!lPtPr ''lPVP Secti"n of thi!'! L:>li0r11.tl')ry 
r PsultPil ill P sPndtivity of 15 . 4 ~PCi°'lPls. 
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3-18-7. It is a.pp~I'ent from thE' above figures th1>,t considerable 
im~rovement in signru. to noise rntio is made possible through 
the use of a. modified type of mixer. 

3-18-8. It is believed th::1.t the poorer sensitivity o'l:ltaine.d with 
units su"9:9lied i,y the manufacturer is due to th1: ft'l,ct the.t no 
!)rovision l:Rs been m;,.de for proper adjustmEnt of the crystcl 
impedance ,, ith respect to th::i,t of th€ section of trf'?.nsmission 
line which constitutes the mixer ~ssembly. 

3-19. INTEID-ILDIATE FREQUEllCY SELECTIVITY 

The i - f selectivity of the origina.l receiver wn.s me;,,sured using the 
following equipment: 

Ferris Instrument Corp . 11 Microvol ter11 signal gener;:otor, 
Model 18B serial 1Jo. 5153 . 

Weston a-c voltmeter model 341, serifl.l number 9708. 

3-19- 1. During this measurement the a-c line voltage was held construit 
::1.t 117 volts as incUc;:ited by th€ Weston meter. A continuous 
wave signnl was loosely cou,led to the i - f input ruid the 
output volt~.ge I'lE'asured ncross the diode load resistor ,-,ith 
the v::icuUI!l tu"l)e voltmeter. 

3-19- 2. The bandwidth at 3.0 deci~els down from nPximW!l is 1.9 
mege,cycles <md 2.7 megacyclt>s ;:i.t 6.0 deci'l:lels. See plnte 1. 

3-19- 2(a) ?1e bandwidth of the receiver usin~ the mixer Bnc 
i -f st?f;es of the second::.,ulser unit was 1 .7 
meg?cycl~s ~t 3.0 decibels down from mPximwn a nd 
2.3 megacycles ?.t 6 decibels. Se e pl.<ite 2. 
H:iwevrr, this unit a:,peared to be somewha t u.nst?.ble 
i 1 thc1t, a.t times two pe;i..l<:s were a"91:Jarent in the 
s ?.lectivity curve and the bnndwidth increased to 
2 .4 megacyclP.s Pt 3.0 decibels down from mnximum . 
T:1e c;:,use of this intermittent action wE>.s not 
a;;certained . 

3- 20. INT"''.!!,RMEDIATE FIGQ.UElJ::Y SIGNAL ~J.BCTI0i~ RATIO 

The i - f signal re jec·; ion ratio WRS me?surE>d using the sal'le equipment 
used to measure i-f ;electivity plus the signRl gener~tors used for 
measuring sensitivit;r. '.lhis VP.lue is the rc'l,tio in decibels of the 
i - f voltage to the s Lgnal- frequency vol tag<?. ~pplied at the antennl'l. 
inuut terminals of tht> mixer necessary to give !'I, 2:1 signel !)lus 
noise to noise rP.tio . 
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3-20-1. Using the above method a v;uue of 24.~ decibels was obtained 
with the crigi.pru. equiyment. 

3-20-2. The seconc. pulser unit gc1.ve ::,_ r<'l.tio of 25. 7 decioels. 

3-20-3. These vnlt.es ::i.re considerf'ld Pverage for this type of ec;.ui:pm€nt . 

3-21. VID:00 FIDELITY 

The following instiuments \,/'ere used in determining the video fidelity 
ch?-.racteristic of the model SF r eceiver: 

General Rr.dio Comp:>.ny bent-frequency oscill;:,.tor, tY:Pe 700A, 
seriru. number 172. 

General Rr.dio Comp;:,.ny vacuum tube voltmeters, type 726A, 
serird numbers 628 and 1345. 

The be?.t-frequency oscill::-.tor w.\s connected between the second detector 
diode :plates ruid ground ;i,nd its output held constru1t at 1.0 volt 
by meru1s of voltme1.er sericl number 1345 . The other voltmeter was 
employed to rnen.surt, the voltage npplied to the vert ic::i.l deflect ion 
plc1.tes of the rangt: oscilloscope. 

3-21-1. The video res~onse, referred to zero at 1000 cycles, is 
essenti:tlly fl.'."l.t from 200 cycles to 200 kilocycles. A 
slight pe,tk occurs ~t 470 kilocycles where the response 
rises to --4.1 decibles . At one megacycl€ the output is down 
-5 . 8 deci11els ;,nd is -36.5 decibels ;,.t 2 .5 meg::,.cycles. 
Gr?.phicRl r esults are shown on pl:-1.te 3. 

3-22. LUi:Z.ARI'i'Y OF RArJG:E POTENTIOMETER 

The re.nge potentioneter lin1c;,,rity was determined by measuring the 
voltage n.bove ground Flt the range resistor ?.s a functiorr of inaic;,.ted 
ra...'1.ge. The graphic:r-u results obtr-'.ined indicnte th?.t this control 
is linear •.rithin p :·obn.ble oper?.tion?..1. error. See plate 4 . 

3-23. SP.A.m; PARTS. 

No spA.re p;:i.rts we-ro furnished other thPn vn.cuun tubes mid s€vercl 
mixer crystals. 

3-23-1. ~ wrench :•.ttache.d to tht> ch;i.ssis as requir€d in l3uShips 
s~ecifica1; ions RE 13A 554D, page 31.A, should 'l)e supplied 
for the A:.l&n type set screws of the control knobs. 

3-23-2. The mixer crystals supplied a.ppa.rently hP.ve vr1.rying s ensi-
tivities. See pPragr::i.ph 3-18-5. 
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.\. screw holiing screw driver is r€commended for the screws 
in the cover of the pulser unit. Reference pc1xc1,gra~h 
2-15-i?, Section 2. 

3-24. Il~STRUCTION :BOQK. 

The model SF prelimin'l.ry instruction book consists of c1. volume of 
directions and ex~lan~tions ?.nd a volume of wiring ?.nd connection dia
grams ;:1,nd parts lists. 

3-24-1. 

3-24- 3 . 

3- 24-4. 

The sheets :i.re of blueprint pnper and ::i.re bound with a removn.ble 
clrunp. The pages should he secured so that their removc>.l is 
impossible ,vi thout tefl.I'ing. The f.<i.ct th;:i,t ;-,.11 of the informa
tion is typewritten ft.nd then blueprinted mP~tes pfl.rts of this 
book indistinct. 

The wiring iiagrl'l.ms. A.re incorrectly marked 11 Restricted11 • 

There ?.re m.,_ny irmccuracies cind omissions in the wiring 
diagrams a.ni p~rts lists. Values are not given for any of 
the compone~ts in the i-f sub-chnssis nor for mP.ny of those 
in the indi~ntor. 

A functional or block diA,grmn includine; the various indicP.tor 
waveforms w)uld be helpful in servicing. 

It is impor~ant that detailed directions for m:iking the 
following Rijustments be included in the in$truction book: 

(P.) PP! dri"ring mechft.nism alignment. 
(b) Voltage regulator and generator resistance A.djustment. 
(c) I-f e.li "''lUllent. 
(d) Tuning )f locl'l-1-oscillRtor cavity. 
(e) Chf!.ngin; of mixer cryst?.l, loc;,l oscillP.tor tube , and 

PP! cat:1ode rPy tube • 

3- 25. Stn,fi,1A.i"1Y OF DEFECTS AiO iIBCOMME1i'.D.a.TIOliS 

Th€ following defects c>re noted ruid in some instances recommended 
corrections or .<i.dditi)ns ?re submitted: 

3- 25-J.. Reference :9~.r;,graph 3-2. 

I 

(::a.) The chRs ais locks fire not suitable because the ir poor 
mechanic.tl. design makes th;; proper vithdr :-i.w.<>l of the 
clmssis inconvenient. 

(b) The cover locking P-rms fl.re nlso poorly dE-signed mechani
C.?.lly M :!. -pres('nt P. de..n.~er to personnel. 

(c) Locb•~.sh:,rs were not supplied on the door f~.stenings of 
the smAller boxes. 

(d) None of ;he scre1r•s appear to be stn.lced or l::i.cquer locked. 
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3-25-1 .. (e) Captive thumb screws are suggested in nlace of the present 
type of sc:rews in the voltage regulator cover. 

(f) An im:provnment in the construction of the voltage regulator 
in order ·;o 1;>rovide more convenient replace~ent of the 
battery would be desira'ble. 

3-25-2.. Reference paragraph 3-4. 

(a) The front panel paint and rear plating has chipned, "rorn 
and blistnred. 

(b) There ap:ociars to "be no primer coating beneath the paint 
of the tulie shields in the i .f. su'b-chassis. 

(c) The aluminum to aluminum contact between the tube shields 
and their receptacles is not believed to offer good 
corrosion resistance, or satisfactory grounding contect. 

(d) None of the potentiometers, including the range resistor 
a:pl)ear to be sealed. 

(e) It Hould :;eem desiraole to seal the range resistor 
ind.ividua.ly again!':t dust and. adverse teJil1l'3 rature and 
humidity c:onditions. 

(f) The mixer assembly is ap:oarently made of unplated brass. 
(g) The screw:; which hold the slewing motor to the chassis and 

those which secure the transmission line fittings have 
rusted. 

(h) The slewing motor switch has also rusted. 
(i) Unpl2,ted 11rass terminals a"?,:,ear to be used on the starting 

switch of the motor generator. 
(j) The cap o:· the PPI ca.thode r8y tube socket has rusted 

and ap--oarcmtly has no p rimer coating. 

3-25-3 .. Reference paragraph 3-5. 

(a) Hone of the ele-ctrical components or terminal boards ap"9ear 
to be wax treated . 

(b) The filamunt transformer in the pulser unit and the high 
voltage t :·ansformer in the PPI unit failed during the tests. 

(c) The sweep calibration condensers are unsatisfactory because 
of poor contact surfaces. 

(d) The crystals used in the mixer are not a :Navy approved 
type and aTJparently are not uniform in sensitivity . 

(e) The c~li1):•ation crystal fractured during operation and 
its holde1· is of a ueculiar design 

(f) Phenolic :.nsul::i.tion is used in the mixer assembly . 
(f) ThE i-f coils are not wax-dip9ed nor Hre they in shielded 

container:; . 

3-25-4 .. Reference p~.ragraph 3-6. 

(a) Model namPpl;,.tes are of blueprint pa.per :9rotected by 
sheets of transp8.rent plastic. 
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3-25-5 . 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

( i) 

( j) 
(k) 

(1) 

(m) 
(n) 
( 0) 
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Markings on the rear terminal boru-d ar e not visible because 
they faOE! the chassis . 
It would be desirable to label R444, R445, R-'!46, nnd R478 
with thejr functions in the circuit. 
Parts dedgnations stamped on th€ under side of the chnssi s 
are o'l:lsettred by the congested wiring. 
The numbfr V427 on the top of the chassis is beneath thE> 
r?nge oscdlloscope cable. 
It ,rould sEem that the control 11:1.b.:led L .0. TUlHli} should 
also be n.arked 11RUSH-IN11 ;.,.nd the IFF switch lnbelcd to 
denote its momantary position . 
None of the components within the calibrating crystal s.1-iield 
<'tre l;:,.be] ed . 
The tubee and components in the i - f sub- chassis are not 
rnnrked . 
The pointer of the range dial on the 16,000 yard range does 
not seem to be perfectly visible. 
The bearing scale of the PPI w~s badly scratched . 
A nrunepl;:,te within the i - f sub-chassis was made of paper 
fastened with tape. 
A tr;,.nsfcrmer n:>.meplate in the voltRge regull'l.tor came loose 
during tr.e tests due to its being insecurely fastened. 
The PPI dial bulbs ~re shielded vrith rubber tape . 
A more permanent type of shield is suggested here. 
The tubes and components in the volt~e regulc1.tor are not 
labeled. 

Reference par~~raph 3-7 . 

(~.) The wiring is not generally neat or e.ccessible. 
(b) Cable l acing is employed in only a few inste.nces. 
(c) Ma.ny of th1; corucial cables appear to ht>ve too lon;~ an 

unshielded ~ortion . 
(d) A consistent scheme of color coding does not appear to have 

bEen employed . 
(e) T€rminal !)oards seEm to be of unwaxed bakelite . 
(f) Parts on two of thF terminal boards are difficult to 

r eplace because of the congested wiring . 
(g) Col!lponents in the i-f sub- chnssis nre extremely inaccessible. 
(h) Some of thF wiring in thP voltPi?;e regulator is insulated 

entirely by v?-rnished CPJ!lbric. 
(i) There is noticeable P.tt f'nuation in fl. portion of flexible 

antenna coaiial cable. 
(j) The antenna trRnsmission line appears to be made of 

untreated b rass and two of its soldered joints developed 
serons. 

(k) The n.ntEnna cover and therefore th2 transmission line is 
not conrolstely wA.terproof . 
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(1) Some of the i-f wiring has non-homogenous insulation. 
(m) The outer conductor of an i -f coaxial ca~le was connected 

to the \!Tong terminal a.nd thereby left ungrounded . 
(n) The calibration oscilfa.tor is nec\rly impossible to 

service because of the poor wiring leyout. 
(o) There is a possibility that corona or leakage effects 

occurred within the high voltci&e connector in the PP! 
unit which m8y have been a factor causing the failure of 
the high volta.ge . tra.nsformer of this unit. 

R€ference para.gra~h 3-8. 

(a) The :PPI nandwheel is secured to its shaft with a steel 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

pin instead of set screws. This makes removal of a 
number of components exceedingly difficult. 
The flywneel pf this unit appears somewh<1.t too heavy 
for convenient o~erating . 
The magnifying window does not appear to be of the non-glare 
material. 
Tuning of the mixer is tedious and possibly dangerous 
because ,f the high voltages present . 
The c.?th,de-ray tuning indicator does not function 
correctl:r a.nd in its present condition serves no 
appRrent useful purpose. 
No provision is m.:~de for aligning the i-f inductors 
except a ~ the fr1,ctory. 
The swee:, is not linet'l.r and considerable r;mge error 
is introduced because of this fact. 

(h) There is a mechanical looseness of about one degree in 
the PPI gearing, which , in addition to an electrical 
backlash of 4 degrees introduces considerable error 
in bea.ring. 

( i) One of tre gears and the clutch in this unit are made 
of a lam:.nated material that may not have good temperature, 
humi~ity or fungus-growth resistance. 

(j) The zero range set control cannot be adjusted properly. 
(k) There a:9}ie ars to be- an inherent range error of 700 yards 

which c:uinot be elimina.ted, because of electrical 
char?.cteristics of the calibrating circuit. 

(1) The lockjng ring of the mixer assembly will not lock 
properly . 

(m) The point er on the r?.nge indicating knob should be 
attached so Rs to indicate the correct range scale. 

(n) A consider?-ble amount of slippage developed in the 
cone tyoe phenolic clutch used in the PPI mechanism. 

(o) A lock or the voltage adjusting potentiometer in the 
voltage 1 E>gulator would be desirable. 
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3-25-8. 

3-25-9. 

DECLASSIFIEu 

Reference paragraph 3- 9. 

(a) 

(b) 

(c) 

(d) 
(e) 

(f) 

(g) 

(h) 

(i) 

( j) 

(k) 

(1) 

Apparently u.nwaxed phenolic sockets are used in the i - f 

stages, second detector, and video stages. 
The clan:ps on the thyratron and reley in the voltage 
r egulator should be placed so as to allow convenient 
replacerrent of these tubes. 
The claJTp which holds the type ClB tube in the voltage 
regu.latcr will not admit the locking pin which is 
ordinarjly supplied with this type tube. 
Both cathode ray tubes failed during the tests . 
It woulc be desirable to ch~e the design of the clamp 
which hclds the PPI cathode rey tube so as to make 
this tu1: e more easily replaceable. 
The higl'. voltage lead t o this tube is secured to the tube 

with an extremely poor clamp. This is a dangerous condi

tion anc_ provision of an improved tYJ;)e of clamp is 
recomme11ded. 
A better type of clamp for the repeller anode of the local 

oscillator would also be desirable. 
It is necessary to f!.llow the PPI tube to warm-up 
approxinately five minutes before the sweep is uniformly 

circula:~. 
It is necessary to remove 14 small screws to replace any 

of the :~eceiver tubes in the pulser unit. 
The typ3 2A3 tubes in the receiver voltage regulator are 

conside-rably overloaded. 
The ty-p ~ 616 metA.l tube used ::1.s PPI s,-•ee~ generator tube 

is not .1. Navy auproved type. 
The tub? sockets used in the i-f sub-ch?.ssis should be 
mounted by means of machine screws inst ead. of locking 
rings. 

Reference p~ragraph 3-10. 

{a) Because of the fact that the thermal relay in the volt~ge 

r egulator is sealed, no inspection or adjustment of the 

contacts is possible. 
(b) The adjustment of the voltage regulator is considered too 

critical and unstable for Navy conditions. 
(c) It would be desirable to eliminate the dry cell battery 

in this unit i£ feasible. 

Reference ~are.graph 3-11. 

(a) The meter, including the copper oxide rectifier and 

shuntir.g resistors have no apparent tem~erature 
or humjdity protection, nor does non-;lare glass seem 

to h~vE been used. 
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3-25-9. (b) The rec index m;:irk on thF meter does not indicate the 
correc1, value of l ine voltage, ;:ind ;,, more exc1.ct calibra
tion i !; re commended . 

(c) Wo intE,rlocks are provided on ariy of the units of this 
equipmPnt. 

(d) The shes of the fuses supplied with this equipment do not 
a.gr ee 1ri th those on the wiring diagram. 

(e) No indj cator l~mps are sup~lied. 
(f) Severn] components ere mounted on the lugs of the wafer 

swi tch(;S. 
(g) The IF}' switch is not momentary in l:'i ther of its two 

positic•ns. 

3- 25--10. Reference p?.ragrc1.'9h 3-14. 

(a) During the vibration test the cl'l.thode ray tuning eye 
flutt e1·ed so badly that tuning became impossible. 

3-25-11. Reference :par1>gra:9h 3-15. 

(a) The soc:ket of the rt1.n~e cathode rey tube crune loose 
several times during the shock tests. 

(b) There j s e. possibility thRt this test also caused the PPI 
CPthode r;:iy tube to f~il. 

3-25-12. Reference paragraph 3-18. 

(a) The ser.si tivity of the subject r€cei ver is considerably 
below that which has been consistently obtained with the 
same tJ~e of mixer. 

(b) The cr;}, stals supplied by the mA.?1ufacturer appear to have. 
va.ryint; sensitivities. 

3-25-13. Reference I 'Rr~graph 3-19. 

(;,, ) The i-f system in the second pulser unit ?.ppeared somewhat 
unste.ble. 

3-25-14. Reference ·paragraph 3-23 . 

(a) lio spa.re p:llrts other than vacuum tubes and mixer crystals 
were st.pplied with the equipment. 

(b) No set- screw wrenches were a.tta.ched to the chassis for use 
in ser,·icing the equipment. 

(c) A scre"•-holding screw driver for inserting the screws 
in the cover of the uulser is suggested. 
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Reference piLragraph 3-24. 

(a) It is r(icommended that a more complete and readable 
instruci.ion book be supplied with this equipment. 

(b) The book submitted is difficult to read and contains a 
number c1f inaccuracies and omissions. 

(c) The wir:.ng diagrams have been incorrectly marked 
11Restric:ted11 • 

(d) Description of a number of important and difficult adjust
ments ai·e omitted from the instruction book. 

(e) A more permanent form of binding should be employed in 
place of the removable clrunp now in use. 

3-26 . CONCLUSIONS: 

The Model SF radar rec:eiver - indicator in its present form is not 
considered sufficient:.y well designed mechanically and electrically to 
assure consistent e.ncl. troulJle-free operation under rJ'aval shipboard 
conditions. ':i'he following a:;rpear to be the more important defects: 

3-26-1. 

3-26-2 . 

3-26- 3. 

3-26- 4 . 

3- 26-5. 

3-26- 6 . 

3-26-7. 

3-26-8 . 

3-26-9. 

The equipment in general .appears to have insufficient 
temperature humidity ann corrosion protection. 

Servicing i ~, made e:xtremely difficult and in some cases 
impossiole ·,y the type of mechanical construction employed. 

It was not :)ossi">le to adjust the voltage regulator to give 
consistent •Y~>eration. 

Considerabl ,3 range error is introduced through the nonlinear 
sweep and o;her peculiarities of the sweep circuit. 

A large bea.:-ing error is caused by elactrical and mechanical 
backlash throughout the PPI mechanism . 

The compone1ts in the i-f su1}- chassis are particularly 
inaccessibl3 and unprotected. 

No provisio:1 is ml:l.de for aligning the i-f inductors except 
at the fact )ry . 

The poor hi~h voltage cable clamp on the PPI tube presents 
a d2,ngerous condition . 

The sensiti~ity of the subject equipment is several decibels 
below that ~hich has been consistently obtained with crystal 
mixers at t~is Laboratory. 

-24 - (Section 3) 

~ DECLASSIF!Eu 



DECLASSIF~E~ 

TU13E :ELECTRODE VOLTAGES 

The tube electrode vol t~ges with resnect to grounc , were measured using a 
Precision Apparatus Comr,any vaeuW!l tube voltneter model EVlO, seri al number 
5153 . The a.-c line volt age was held constant at 117 volts . The 11Caliorate
Receive11 switch wa~ "lt>.t't in thE> cPlibrate 11 :,>osition . 

TUBE 
1:m. TUBE TYPE Eo1 Ep2 EGl EG2 ESG Esu ------~ ------
V401 6S:ff?GT 

V402 GSN70T 

-+-255 +260A +18 +30A 
+175 +185B +48 +65.AB 

+245 to +255:a 
•115 to +125B 

•35 to <-38:S 
... 1.a to - 4 . 7813 0 

E 
K2 

V403 

V404 

6.AG7 

6Si.'-J7GT 

+225 to +235E 

+80 to 85B 
-+-260 to 270B 

+24 

+41 to 42:B 
-2 .8 to -4.?B 

+255 +38 to 
+45B 

+37 to +44.B 

+43 to +45] 
-+-8.4 to 10:S 

V405 1802!>1 

V406 GSX7 -+-265 

V407 6AC7 +220 

V408 6SU7GT +160 -+-195 

V409 6SN7GT -55 -+-270 

V410 6Sr~GT +46 +48 

V411 6L6 +260 

V412 1812P? 

V413 6V6GT 

V414 2A3 -+-530 

V415 2A3 +540 

V416 6SJ7 • l3Cl 

V417 504G 

V418 5U4G 

V419 5U4G - 39( 

+1.5 

-25 +125 

-28 -33 

- 20 to - 30B 
-20 

-+-0 .3 -0 .6 

-3.6 

- 25 

+235 

... 235 

+100 

TABLE 1 {Page 1) 

•175 -+-38 

0 

4260 

• 185 +105 

DECLASSIFIEu 

+38 

0 

0 

-10.6 

0 

.... 

+18 

+4 

+235 

+235 

+105 

+550 

+540 

0 

0 

0 

0 



TUB:E 
NO . TUBE TYPE Epl Ep2 EGl 

11' 
""'G2 ESG !:SU 

V420 VR150-30 -150 

V421 Vill05 -1-150 

V422 2X2 
TARGET 

V423 6E5 -1-65 -2.3 4265 

V424 VR105 4105 

V425 6V6GT -1-540 -125 to -1-lOOC -i-420 to +540C 

V426 VR105 -1-105 

V427 6AC7 465 0 +60 0 

V428 6A.C7 0 to 4l05C 0 0 to -1-125 0 

V429 6.A.C? 0 to -1-105C 0 0 to -1-125· 0 

V430 6AC7 -+-85 0 +95 0 

V431 6AC7 +160 0 -1-105 0 

V432 6AC7 0 0 0 0 

V433 6A.C7 +150 0 +90 0 

V434 6V6GT +140 0 -1-180 

V435 6SN7GT 0 N .C. -35 lf .C. 

Repeller Cavity 
V210 707A 0 to -lOOD +185 

V212 6.A.C7 +85 0 -1-105 0 

V213 SAC? +80 0 -1-105 0 

Meaning of designating symbols 

nAn - ve..ries ,,,i th Range Control 
11B" - varies ,,ith Range Switch 
11 cu - varies vith Receiver Gain 
11D" - varies with L.O. Tuning 
"N.c.n - no connection 

TJ\J3LE 1 (Pe1.ge 2) 

· ~,;: DECLASSIFSE~ 
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Fx1 Eic2 

0 

0 

0 

0 to 125C 

0 

0 

0 to +0.8C 

0 to +0.8C 

+0 .65 

+0.9 

0 

+0.9 

+6.5 

0 

0 

+0.85 

-1-0.6 
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aeceiver Indicator N8neplate 

TYPE CBM 

~C3Ivr'..:iR INDICATOR 

W:SIGHT 165 LBS. SER. ~-o. X2 

A mn.T OF IDDEL SF RADAR "EQUIPMENT 

MANUFACTURED FOR 

H"AVY DEPT. BUREAU OF SEIPS 

BY SUBMARHY.E SIGNAL CO. 

BOSTON, l-iA.SS • . 

C01"'T:a.A.CT NO • 34a 

CONTRACT DATE HARCH 5, 1942. 
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