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by 
E. J. P ILKINGTON 

Electronics O ffice, Boston N aval Sbipyrml 

Introduction 
I t has been known for yea rs that resonant metal! ic 

structures in the immed iate vicini ty o f n; r collecto r 
systems have a deleterious effect u pon the accu rate opera­

tion of D / F equipment. While it is relatively easy to 
determine the fundamentals o f structu res above ground, 
it has been a p roblem to determine the [ undamentals of 
below-ground or water-immersed metall ic conductors. 
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Graph No. I shows the results of tests to determine the fundamental frequency of 
an insulated wire at ground level on a salt marsh. (Saugus Marsh. Lynn, Mass.) 

The high r-f attentuation of buried or submerged wires 
and cables has made it impossible heretofore, to make 
even an approximate measurement. By using a portable 
battery-operated loop D/F receiver in conjunction with 
a target r-f oscillator, a sensitive method has been de­
vised to accomplish this work simply and expeditiously. 

Facts Bearing on the Problem 
That a wire magnetically linking vertically to a D/F 

loop had a quadrantal deviation characteristic, has been 
known for some time and the principle has been used at 
old Navy navigational D/F stations to cancel deviation 
due to geological irregularities. This quadrantal prin­
ciple is also used to obtain variable coupling between 
wire and loop for measurement purposes. 

Narrative of Original Work 
This writer is not cognizant of any of the outlined 

measurements having been made in a similar manner by 
any one else. The first attempt to measure the funda­
mental period of an underground communication cable 
by channging the length of it in increments and noting 

the resultant change in observed bearings on fixed trans­
mitting stations was made, approximately, in 1936 to 
1938 and reported to the Bureau of Ships. Another at­
tempt was made in_1939 at the Naval Shipyard, Boston, 
to measure the fundamental of the hull of a destroyer, 
using the same methods described in this report. Due 
to lack of_ sufficient range of the ship's Model DP D/F, 
the frequency at which the vessel's hull resonated could 
not be reached. Another attempt, in 1943, at measuring 
the fundamental period of a submarine at the South 
Boston Naval Shipyard Annex was made with some suc­
cess. Both these tests were never reported to the Bu­
reau of Ships. 

Methods of Measurement 
The method used in obtaining data for this report 

when measuring surface or underground conductors is 
as outlined below: 

1-With a horizontal metallic path surfaced or buried, 
set up portable D /F and oscillator as shown on Graph 
No.4. 

2-Locate, in a .fixed position, a target oscillator along 
an axis of maximum deviation about 200' to 300' dis­
tance. The 0°-180° on D/F scale is lined up with axis 
of wire. 

3-Vary target oscillator in frequency increments, tak• 
ing an observed bearing on the D /F each time. 

4--Compute the deviation-difference between each ob­
served bearing and the relative bearing of the fixed oscil­
lator. Whether the deviation will be positive or nega­
tive will depend along which one of the four axis of 
maximum deviation the test is being conducted. This 
deviational sign is an indication that correct coupling 
between wire and loop is taking place and that the set-up 
is functioning properly. 

5-Coupling between wire and loop may be varied 
by increasing or decreasing the vertical distance between 
loop and wire or replacing the target oscillator to the 
right or left ten or twenty degrees (D /F scale reading) 
of the axis of maximum deviation. Also, with the D /F 
loop located at the center, maximum current coupling is 
obtained at its resonant period. Moving the loop re­
ceiver toward either extremely reduces this coupling. 

.-Vertical antenna radiators should be used with the 
.. a.rget signal oscillators-such as those used on the 
Model OAN (L. F.) and the CFT52300 (H. F.). 

7-An untuned or aperioclic loop DjF circuit is de­
sirable for these tests, similar to that of the Model 
DAG-1 D/F. 

Data Obtained 

All data of a pertinent nature is depicted in the 
Graphs accompanying this article. Other data such as 
logged obset"Ved bearings, etc., have been omitted. 

Discussion of Probable Errors 
The frequency settings of the two oscillators used 

in these measurements were determined by the calibrated 
tuning dials of the respective equipments and are within 
plus or minus 50 kc. 

Due to minima, at times ten to thirty degrees wide, 
it was necessary to average the limits of their nulls. De­
viational data is within plus or minus 3 degrees. 

Balance settings were obtained during the tests de­
picted on Graphs Nos. 1 and 2 on each side of the reso­
nant peak shown. Due to limited time during all refer­
ence tests, little attention was given to the balancer. 

For precise qualitative measurements for standardiza­
tion purposes in regard to this type of work,· sites which 
are level and of homogenous soil surroundings should 
be selected. 

Disc·ussion of Results of Measurements 
Graph No. 1 describes the determination of a resonant 

insulated wire length at ground level located over a salt 
marsh for a frequency of 850 kc. The target used was 
the WHDH broadcast tower-distance one mile. This 
test was conducted in 1945. One curve was made with 
an insulated prone (horizontal) wire stretched over filled 
land on the marsh surface and the other was made with 
the same kind of wire laid directly on the surface of the 
wet marsh. In both these tests, the r-f target was fixed 
and the wire decreased in length for increments of 10 
feet, obtaining a bearing each time. The plot has been 
made between wire length and deviation. The resonant 
lengths found were 350 feet and 360 feet long. 

Graph No. 2 shows a method where wire length is 
fixed and the oscillator frequency is varied in· steps for 
determination of the resonant period of two under­
ground armored cables, (probably covered with jute). 

SAND EXISTS TO UNKNOWN DEPTH. 
PROBABLY FROM CIOO' TO IOOo'. 

SOUTH WELLFLEET MASS. 
FUND. FREO. TWO GABLES-(PARALLELED) 
BURIED IN SAND Ill INCHES, 1100' LONG. 

24 MAY 1945 

Graph No. 2 shows the results of 
tests to determine the fundamen­
tal frequency of armored cables 
buried in sandy soil. {South Well­
fleet, Mass .• Navy CIC Sta.) 
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These cables were buried 12" to 18" in sand at South oscillator target. Its value changes with frequency 
W ellfieet, Mass., and connected between two portable changes, increasing to maximum at resonance and in-
vans. The fundamental period was found to be 500 kcs. creasing to a lesser degree at the odd harmonics with 

Graph No. 3 illustrates the method of measuring the the DjF loop centrally located over the prone ground 
fundamental frequency of an 85-foot length of bare cop- wire. In order to cancel this circulating current when 
per wire at ground level. This length resonated at a fre- obtaining a minimum or zero signal, it is necessary to 
q_uency of 3040 kc., which is approximately one quarter tur~ the D /F loop when facing the target to the right 
of a wavelength long. If measurements had been ex- if operating in the two negative sectors; and to the left 
tended on up to 20,000 kc., the limit of the DAG D/F, if operating in the two positive quadrants. In any test 
several harmonics would have probably appeared with conducted, of course, only one sector of maximum axis 
lower peaks. These peaks would have appeared at the of deviation is involved. 
odd harmonics with the D /F located at the center of the 
prone wire being measured. 

Graph No. 4 depicts a measurement made with the 
same 85-foot length of bare copper wire immersed 4 
inches below the water table in the Corea Swamp at 
Corea, Maine. While it was impossible to complete the 
frequency run in steps below 1500 kc., due to the lower 
band limit of the receiver, enough data was obtained to 
show that the resonant period of the immersed wire was 
approximately 1400 kc. This test showed the resonant 
length to be one-half as long again as when used on 
the surface as tested above in the preceding paragraph. 
In other words, the immersed wire resonated at approxi­
mately one-eighth of a wavelength long. 

Graph No. 5 depicts the deviational quadrantal law 
of a horizontal metallic path located directly under the 
D/F loop. Using a portable battery-operated D/F loop 
receiver, vertical linkage takes place magnetically be­
tween the top and bottom turns of the loop from the 
wire. Due to the difference in the time element between 
top and ~ttom sections of the loop, a resultant flow of 
current takes place around its turns. This resultant en­
ergy appears as deviation when taking a bearing on the 
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Conclusions 
It is believed that a sensitive method has been devel­

oped for measuring the fundamental periods of under­
ground and underwater metallic paths, whether bare or 
insulated. Due to the great attenuation of such metallic 
paths, it is doubtful that there exists any other method 
or methods sensitive enough to accomplish a similar 
measurement. 

Time, personnel, and money have not been available 
to accomplish locally as much as was desired along these 
lines, but enough data has been obtained to show that 
the methods are workable. 

From the data contained in this article, the following 
approximations in regard to resonant wire lengths in 
different media such as air, ground, or water can be 
made: 

1-Bare copper wire in fresh water-Resonant wire 
length is 'A/8 

2-Bare copper wire in sandy soil-Resonant wire 
length is 'A/ 4 

3-Bare copper wire on soil surface--Resonant wire 
length is 'A/ 4 
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Graph No. 3 depicts the results 
of tests to determine the funda­
mental frequency of bare copper 
wire at ground surface level. 
(Corea Swamp, Corea, Maine.) 
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Graph No. 4 shows the results of tests to _determine the fundamental frequency of 
bare copper wire immersed below the water table of Corea, Maine, Swamp. 

4-Bare copper wire in sea water (estimated) -Reso­
nant wire length is 'A/16 

5-lnsulated copper wire on surface of salt marsh­
Resonant wire length is 'A/ 3 

Determination of D/F site suitability may be made by 
burying resonant lengths of wire at the sites proposed 
for the collector systems and measuring their fundamen­

tals. These resonant lengths should be cut for frequen­
cies falling within the band of each array. If these test 

wires are immersed in water at sufficient depth (cable 
depth), it may be impossible to obtain coupling between 
them and the portable D/F loop, thus indicating no 
penetration of the propagated wave for that particular 
band. If a resonant curve is obtainable, then based on 
this data, cut all cables longer than the resonant length 
found at the prop_osed site of the array, exercising care 
that the longer lengths do not possess some strong har­

monic falling within the arrays working frequency band. 

While it has been the purpose of this report to deal 

only with the resonant periods of single prone metallic 
paths, it might be well to mention that the portable D/F, 
as a measuring instrument, may also be used for measur­
ing the fundamental periods of vessels, vertical metallic 
structures, and also, multi-radial ground systems used for 
vertical quarter or half wave radiators. 

It has been suggested that the methods used herein to 

obtain the fundamental periods of under-surface conduc­

tors might be used for soil conductivity measurements. 

From the tests conducted in the First Naval District, 
it is indicative that if underground or underwater insu­
lated conductors were cut to a resonant length for some 
particular frequency, they would make fairly good an­
tennas which might be used for military purposes. The 
best results undoubtedly would be obtained on the lower 
frequencies where greater under·surface penetration 
would be obtained. 

By a properly arranged group of propagation tests 

using the portable loop D IF with buried conductors at 
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Graph No. 5 shows how loop D/ F couples 
to ground wires or cables, depicts the 
deviational quadrantal law in re lation to 
the D/ F and metallic path. 
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various depths, it should be possible at critical frequen­

cies for a given medium to determine the point where 

reflection stops and penetration begins. 

Due to the lack of proper D / F and oscillator equip­

ment prior to World War II, it has .not been practicable, 

heretofore, to undertake tests as described. But with the 

Navy equipment now available, it should be possible, 

with a series of tests lasting from thirty to sixty days, 

to obtain additional valuable fundamental information. 

Only the surface has been scratched through the efforts 

o f the experiments reported in this article. 

There is a promising possibl ity of simulating ship­

board structures in the field through the use of properly 

arranged wires or cables, using the loop D / F as a meas­

uring instrument for study and to analyze the deviational 

data obtained. 

Already, due to the local use of the deviational qua­

drantal characteristic of underground cables approachi ng 

D / F houses at early Navy "compass stations" deviation 

due to cables or geolog ical conditions has been both 
controlled and cancelled. Seasonal changes have been 
minimized; and night-effect, as amplified by unsymmetri ­

cal underground cable arrangements, reduced in its mag­
nitude during observations on n ig ht t ime bearings 

( 375 kc). 

Re commendations 

It is recommended that the prob lem of recent paths 

or structures placed underg round or underwater be thor­

oughly investigated by the Bureau of Ships for the pur­
pose of aiding in the proper location, construction and 

operation of future rad io direction finder stations. 

It is also suggested that the problems of underground 

and underwater rubber insulated antenna systems be in­

vestigated, using resonant lengths for each collector sys­

tem. T here are also some bas ic balancer prob lems which 

should be investigated at the same time. 

MODELS SS AND SV RADAR TROUBLES 

6AG7 Troubles 
Most maintenance personnel have found that certain 

resistors in the Model SS and SV-1 consoles become 
hot, and blowers are not practical due to space limita­
tions. When a burned resistor is located, with no apparent 
cause of failure, it is advisable to replace same with one 
of the next hig her wattage rating. Some resistor fail ­
ures, however, are the result of defective 6AG7 tubes 
and the technician of the U.S.S. Catfish has reported that 
much trouble can be avoided by testing all 6AG7 tubes 
before p lacing them in equipments. These tubes should 
be especially checked for shorts since old tube stocks 
have had much handling and many tubes are defective. 

Magnetron Data 
The Model SS Radar Equipment uses a T ype 2}50 

magnetron which has the following characteristics: 
Frequency . .... ..... 8825 Me (-+- 75· Me) 
Gauss . . .... . ....... 5650 
Power output . . .. . . . 56 h.'W. 
This magnetron is also used in the Model ST radar, 

F ire Control Radars Mark 8 Mods 3 and 4, Mark 13 
Mods 0-3 and Mark 34 Mods 0-4. 

The Models SV and SV-1 radars use magnetron T ypes 
4J36 through 4J41 having the following characteristics: 

Frequency 4}36 3675 Me ( -+- 25 Me) 
4}37 3625 Me ( ) 
4}38 3575 Me ( ) 
4}39 3525 Me ( ) 
4J40 3475 Me ( ) 
4J41 3425 Me ( ) 

Power output is 750 kw for all the above-listed mag­
netrons. 

Gauss is 2500 for all the above listed magnetrons. 
4}36 throug h 4}38 are used in the SV, SV- 1 and 

SG- 3 radars. 
4}39 is used in the SV- 1 and SX radars. 
4J40 and 4J41 are used in the SV and SV- 1 radars. 
The information given above may come in handy some 

Jay, and especially if you should happen to need a mag­
netron in an emergency. The other equipments l isted 
may be ava ilable in the area if such an emergency should 
a rise. 

Erratic Crystal Current 
If you are troubled w ith erratic crystal current, re­

move the entire signal crystal assembly (i t unscrews). 
You will then notice a small ring which is removable 
and normally fits snugly up around the crystal as one 
contact. The crystal does not always seat p roperly when 
plugged in ; thus when you have this assembly apart, fit 
the small r ing into the crystal. N ext, screw the assembly 

back into place making certain it is tight. Your signal 
crystal current will probably be steady if this is correctly 
accomplished. The moral is to avoid removing the crys­
tal unless absolutely necessary, as it may not always 
seat properly when plugged back in. The technician on 
the U.S.S. Diodon discovered this the hard way so 
don't let it happen to you. 

High Voltage Rectifier Tubes 
T ype 221A tubes may sometimes be received when 

371B's are ordered as they are interchangeable. The 
221A is, however larger physically. D ue to the addi­
tional height of the 221A it is difficult to insert in the 
high-voltage rectifier sockets of the Models SV and 
SV-1. Some ships have cut down the metal socket far 
enough to allow for easy insertion of the 221A. This 
can be done quite easily on a lathe without harming the 
socket, and then either type of tube can be used. 

A-8 Swee p Position 

If the A-scope refuses to center properly or stays 
over to one side of the scope try d-e voltage checks on 
VI ~nd V~ i~ the "A" D eflection and Bearing sweep 
amplifier orcu1t. A common trouble here is that C5A or 
C5B shorts. R23 and R24 wi ll therefore carry an ex­
cessive current and quite possibly burn out. R1 7 in this 
circuit also gives much trouble. 

Waveg uide Switch Humming 

A cousiderable number of waveguide switches in 
Model SS radar installations have been examined 
to determine the possible causes of an annoying 
"hum" when operated. It has been observed that 
the switches are physically mounted in different ways. 
Some are right side up, some up-side down (with 
reference to the engraving) and some are on their 
sides. This difference in mounting seems to be one fac­
tor in the "humming" situation. If the switch is mounted 
right side up, the plunger is drawn down into the coil 
and normally does not " hum ." If the swi tch is mounted 
upside down the plunger is drawn up and very often 
hums. Those mounted on their sides seem to cause more 
troub.le than sw!tches rig ht side up. I t is not particularly 
p ract1cal or desHable to change the mount ing as various 
problems exist in different installations but this item 
~~· ill a~. least serve to exp lain possible reasons for the 

hum. 

Lubrication (preferably g raphi te powder) of the mov­
ing . parts ~f t~1e switd1 mechanism will often help. 
Sprtn~ tens1on IS also important and a new spring will 
somet1mes remed y this situation. 

- S11bF/ot One Electronics N ewsletter 

:::0 
m 

"' -1 
:::0 

0 
-1 
m 
0 



7 

indicator 

alignment 

models DAS-1/-3/-4 

~ .· 

The following loran alignment procedure is consid­
·ered superior to the method given in the instruction 
books for the Models DAS-1, DAS-3, and DAS-4 equip­
ments and should be used when complete alignment of 
these equipments is required. 

This alignment procedure is the result of many 
months of laboratory instruction at the U.S. Naval 
&hool, Electronics, Treasure Island, California, and in­

~ corporates short cuts in alignment procedure and the 
most effective technique developed during this time. 
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Pre-Alignment Adjustments 
. Turn the indicator "ON" and allow a brief warm-up 
period before proceeding. (In the field, the indicator 
should be turned on at least fifteen minutes before 
alignment is checked.) Turn INTENSITY down as nec­
essary so that the scope screen will not be damaged. The 
procedure outlined is for Models DAS-1, DAS-3 and 
the DAS-4. Differences will be indicated where neces­
sary. 

Control Futzction Adjustment 

Receiver gain Receiver gain Turn all the way 
control ccw 

R Coarse delay multi- Turn all the way 
vibrator cw 

M Fixed trace separa- Set to center of 
tion mechanical range. 

Q Square wave genera- Turn all the way 
tor cw 

Control Frmcliotl 
p Voltage regulator 

N Astigmatism control 

AD] o-DAS-1/ Coarse delay control 
DAS-3 

AD] LO-DAS-4 

ADJ 10,000-
DAS-1/DAS-3 

Coarse delay control 

AD] HI-DAS-4 

AD] 20o-DAS-1/ Fine delay control 
DAS-3 

AD] LO-DAS-4 

AD] 700-DAS-1/ Fine delay control 
DAS-3 

ADJ HI-DAS-4 

A First divider 

B Second divider 

c Third divider 

D Fourth divider 

s Fourth divider 

L 180° Phase shifter 

PRR Switch Pulse repetition 
rate 

:!2-1-k 

Adjustmmt 

DAS-1, DA5-3 
Tum aU the way 
CCW. DAs-4 
Tum all the way 
CW. 

Turn all the way 
CCW. 

Set to center of 
mechanical range. 

Set to center of 
mechanical range. 

Set to center of 
mechanical range. 

Set to center of 
mechanical range. 

Set to approximate 
center of the 
mechanical range. 

Set to approximate 
center of the 
mechanical range. 

Set to approximate 
center of the 
mechanical range. 

Set to approximate 
center of the 
mechanical range. 

Set to approximate: 
center of the 
mechanical range. 

Set to center of 
mechanical range. 

L postion. 

Alignment 
The indicator is a delicate piece of electronic equip­

ment and requires precise adjustment for satisfactory re­
sults. It has a number of circuits with a limited range 
of stable adjustment. Screwdriver adjustments should 
always be set in the center of the range which provides 
the proper pattern. (See Figure 1.) Other controls re-

/ SET TO THIS 
__ //~POSITION 

270°ROTATIO~N, -~RANGE WHICH 
OF CONTROL ~ - GIVES PROPER 

PATTERN 

FIGURE I 

quire only inspection of the oscilloscope pattern to insure 
that the adjustment is correct, and where such inspection 
indicates proper operation, no further adjustment is nec­
essary. 

The RECEIVER switch on the _DAS-4 indicator is 
different from that of the DAS-1 and DAS-3. When 
referring to this switch, and alignment is being made to 
a DAS-4, follow instructions given. If alignment is 
being made to a DAS-1 or DAS-3, "RECEIVER 
ON-1" will denote the upper setting of ·the switch. 

To denote the setting of the SWEEP SPEED and 
FAST SWEEP switches, the following system will be 
used (examples): 

SWEEPS S-3 Set SWEEP SPEED to SLOW; 
Set FAST SWEEP to posit~on 3. 
SWEEPS F-1 Set SWEEP SPEED to FAST; 
Set FAST SWEEP to position 1. 

Turn RECEIVER GAIN control full CCW. 

Adjust INTENSITY, FOCUS, HORIZONTAL and 
VERTICAL centering controls for clear picture of de­
sired intensity. 

Control 

"]" Slow sweep trac;e length. 

RECEIVER ON-1 
SWEEPS S-3 

Adjust so that the trace or traces are approxi­
mately 4 inches long. 

"Q" Square wave generator. 

RECEIVER ON-1 
SWEEPS S-3 
.Adjust for two separate horizontal traces of 
equal length. 

Fast sweep trace length. 

RECEIVER ON-1 
SWEEPS F-1 

Adjust so that both trace lengths are approxi­
mately 4 inches long. 

"P" 

''A" 

~~L" 

Voltage regulator. 
RECEIVER OFF 
SWEEPS F-1 

Adjust to mid scale of the range where the 
traces have the greatest stability. 

If at this time no adjustment of the control 
improves the stability, set the control to the 
center of its mechanical range and readjust it 
for best trace stability as directed under step 
''A." 

Astigmatism. 

RECEIVER OFF 
SWEEPS F-r 
Vary "N" and the "FOCUS" control until the 
point is found that gives the sharpest definition 
on the screen. 

First divider. 

RECEIVER OFF 
SWEEPS F-1 

Adjust so that there are four 10 p.s markers and 
five even spaces between the 50 p.s markers. If 
the bottom trace jitters horizontally while the 
upper trace is steady, readjust the voltage regu­
lator control "P .. slightly until both traces are. 
steady. If the "A" adjustment cannot give the 
proper spacing, reset control "A" adjustment 
to approximate center of range and adjust ca­
pacitor Cll (DAS-1) or Cll1 (DAS-3, 
DAS-4) to give the proper marker spacing. 
(Figure 2.) 

FIGURE 2 

Phase shifting network. 
RECEIVER OFF 
SWEEPS F-1 

Adjust so that the 50 p.s markers are as short 
as possible, with five spaces between each pair 
of 50 p.s markers. 

Fixed trace separation. 

RECEIVER OFF 
SWEEPS F-1 

Adjust so that the 50 p.s markers on the "A" 
trace just touch the tips of the 10 p.s markers 
on the "B" trace as the FINE DELAY con­
trol is varied. (Figure 3.) 
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FIGURE 3 

"B" Second divider. 

RECEIVER OFF 
SWEEPS F-2 

MARKER 

Adjust so that there are ten 50 p.s markers be­
tween two 500 p.s markers, on the "B" trace. 
The tenth 50 p.s marker will appear just a little 
to the left of the 500 p.s marker. It may be 
necessary to vary the FINE DELAY control to 
make the 500 p.s marker appear. (Figure 4. ) 

A TRACE 1 I I lh,; 5 bo ~s MARKERS 

e TRACE lj~ f I I IC'tp1 
FIGURE 4 

"C" Third divider. 

RECEIVER ON-1 
SWEEPS S-3 

50 JJ.S MARKERS 

Adjust so that every fifth 500 p.s marker is as 
short as posible. (Figure 5. ) 

A TRACE rrPTl ~SHORT 5TH. 500 J,IS n 111 1lllllllll 11111 Ill ,11111111 1 MARKERS 

8 TRACE fTT'T1 ' n 111 111111111111111'111 1111 11' 

FIGURE 5 

"]" Readjust, if necessary, to obtain 4-inch trace 
lengths. 

"D" Fourth divider. 

RECEIVER ON- 1 
SWEEPS S-3 

Adjust so that there are eight groups of five 
500 p.s markers with the PRR switch in the "L" 
position. (Figure 6. ) 

A TRACE 

8 TRACE 

~2+-3-t--4-f-5~-l-7-+-e-l 
i-T . I Lll l lllllllllllllllll lllllllllll II 

rr1111 Ill P II II '111!1111111111 II II II 

FIGURE 6 

Readjust, if necessary, to obtain 4-inch trace 
lengths. 

"S" Fourth divider. 

RECEIVER ON- 1 
SWEEPS S-3 

Adjust so that there are six groups of five 
500 p.s markers with the PRR switch in the "H" 
position. (Figure 7.) 

A TRACE 

B TRACE 

FIGURE 7 

"R'* Coarse delay rnultivibrator. 

RECEIVER ON-1 
SWEEPS S-3 
STATION SELECTOR switch at 0 

Adjust so that there are two 500 p.s markers 
before the "A" pedestal, in all positions of the 
STATION SELECTOR and PRR switches. 
(Figure 8.) 

"A"P~~ 
A TRACE Ill I I (_ 

11 ~-------------------
1 ~ 'fTT1T11 ETC. -

BTRACrf ~~~~ETTcC~.==================~==~ 
. FIGURE 8 

"B 1" Coarse delay. 

COARSE 

0 

RECEIVER ON- 1 
SWEEPS S-3 
COARSE DELAY control at minimum 
FINE DELAY control at minimum 

Adjust " 0" on DAS-1/ DAS-3, or "LO" on 
DAS-4 so that there are two 500 p.S markers 
before the "B" pedestal. (Figure 9.) 

FINE 
DELAY 

(J 
MIN . MAX. MIN. MAX . 

ATRAC~ 
"a" PEDESTAL 

BTRAC~ 
I 

2 
ETC. 

FIGURE 9 

"B1" ( Cont. ) 

RECEIVER ON- 1 
SWEEPS S-3 
COARSE DELAY control at maximum. 
FINE DELAY control at minimum. 

Adjust " 10,000" on DAS-1/ DAS-3, or "HI" 
on DAS-4 so that there are twenty-two 500 p.s 
markers before the "B" pedestal. (Figure 10.) 

COARSE 
DELAY 

Q 
FINE 

DELAY 

0 A TRACE fTPTl'=fC::-==========::;:-iT 1
ETc. 

MIN. MAX. 
"11" PEDESTAL~ 

MIN. NAX. B TRACE !11 '111 
n-;111;-.,.lll rrrlll'.,.,lll..,..,..l' lrrnlll,...,..111 1:,..,1' I"TTliiiTTTfjj rn-1 jl --,,----

FIGURE 10 

NoTE: Interaction of coarse delay adjustments will 
usually be encountered. It may be necessary to juggle 
the adjustments until the patterns shown are obtained. 
This also applies to next adjustment "B". 

"B2" Fine delay. 

COARSE 
DELAY 

RECEIVER OFF 
SWEEPS F-2 
COARSE DELAY control at mid-range 
FINE DELAY control at minimum 
Adjust "200" on DAS-1/ DAS-3, or "LO" on 
DAS-4 so that four 50 p.S markers appear be-

FINE '0 IJS MARKERS 

&OE 

DELAY A TRACE ~ 

Q :·!;:~:::~·:::~;.::.·::,;,:.:;::$·:::.~ 
MIN. MAX . I 11 

8 TRACE \ 
,00 ~S MA!IKERS 

FIGURE II 

tween a 500 p.S marker on the "B" trace and 
the first 500 p.s marker to the right on the "A" 
trace. Turn the FINE DELAY to maximum 
and adjust "700" on DAS-1/ DAS-3, or "HI" 
on DAS-4 for the same as above. (Figure 11.) 

Station Selector Adjustments-Preliminary 
Set Controh 

RECEIVER 

SWEEPS 

COARSE DELAY 

TEST-OPERATE 

DAS- 1/ DAS-3 

ON- 1 

S-3 
Advance past mid· 

point 

Connect test load 
from COUNTER 
TEST jack to 
test point #2 

ON-1 

S-3 

DAS-4 

Advance p ast mid­
point 

TEST 

Station Selector Adjustments-Final 
Rate 0 

Set Controls 

STATION 
SEI.ECfOR 

DAS-1/DAS-3 

PH ASE SHIFT Left 

DAS-4 

0 

Adjust TRACE SEPARATION control to provide a 
space between the two block patterns of dots. Each 
block should have a height of 10 dots, except for the 
first (left) column whid1 should have eight dots. If 
the bottom row of dots is not completely fi lled (ignor­
ing these dots displaced upward due to the pedestal), 
adjust the second divided control "B" slightly until 

the row is fi lled. After this adjustment there should still 
be eight dots in the first column and 10 in all the others. 
(Figure 12.) 

Set Controls 

STATION 1 
SELECfOR 

Rate 1 

DAS-1 / DAS-3 

PHASE SHIFT Center 

DAS-4 

Adjust screw "1" for seven dots in the first column with 
the PRR switch in positions "L" and "H". These dots 
should align horizontally with the lower seven dots in 
the second column. (Use the bottom block pattern 
ONLY for these adjustments. ) 

Rate 2 through 7 
Adjustments should be made in manner similar to that 
used for Rate 1, in accordance with the following table: 

At the conclusion of above adjustments, return the 
TEST-OPERATE switch to OPERATE on the DAS-4. 
On the DAS-1/ DAS-3 remove the test lead from the 
COUNTER TEST jack and from test point number 2. 

"FRAMING" switd1 (DAS-1/ DAS-3 ) 
"LEFT-RIGHT" switch (DAS-4) 

RECEIVER ON- 1 
SWEEPS S-3 
PRR switd1 and STATION SELECTOR to a 
known station pair. 

Advance receiver gain control until signals appear. Sig­
nals from this station pair should stop: If not, refer to 
NOTE below. Moxe LEFT-RIGHT switch to LEFT and 
to RIGHT to see that the pulses move in the correspond­
ing directions, and approximately at the same speed in 
each direction. If not, with switd1 in LEFT position, 
adjust " A" so that the signals drift left, then place 
switch in RIGHT position and readjust ··A", if neces­
sary. 

NoTE: If unable to stop signals with PRR and ST A­
TION SELECTOR switches in correct positions, pro­
ceed as follows: Check adjustments A, B, C, D, and S 
to make sure they are correct as previously outlined. If 

FIG URE 12 
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fa these are correct, then check the STATION SELECTOR 
0 pattern. If all adjustments are correct, and signals still ;:;;: 
:;; do not stop, adjust "A" sl ightly with RECEIVER ON- 1, 
~ SWEEPS S-3. Signals should settle down and stop. 

Then recheck framing procedure. 

THE INDICATOR IS NOW ALIGNED AND READY 
TO OBTAIN ACCURATE LORAN TIME DIFFERENCE 
READING. 

Statio" Selector Pltasc Sltift 
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Rate DAS-1/DAS-3 DAS-4 DAS-1/DAS-3 (outs) Adj. Coutrol Dots Fi•·st Row on L&H 

2 2 2 Center 

3 3 3 Center 

4 4 4 Center 

5 5 5 Center 

6 6 6 Center 

7 6 7 Rig ht 

More 011 Safet/1 lirst! 

by 

WILLIAM T. JENKINS 

Pbiladelpbia Naval Shipyard 

Most people give so-called "H igh Voltage" circuits 
a wide berth and use extreme caution when working 
with it. But too many people use little or no caution 
when handling low voltage circu its and equipment. 
There are more fatalities caused by voltages in the 110-
440 range than by voltages in the 1200-60,000 range. 
T he approximate internal resistance of the body is 500 
ohms, and dry skin has a surface res istance of 100,000 
to 600,000 ohms. Resistance between hand and foot is 
400 to 600 ohms, and from ear to ear, 600 ohms. 

A current of 100 to 200 milliamperes passing through 
the body is usually fatal. Currents of 80 milliamperes 
and below usually are not fatal, but are painfu l and 

2 6 

3 5 

4 4 

5 3 

6 2 

7 1 

cause muscul ar contraction and make breathing difficult. 
Currents of 50 to 100 mi ll iamperes cause a severe spas­
modic heart beat. 

Using the above values of resistance, and some calcu­
lations based on Ohm's law, it is not hard to see why 
even commercial voltages are really hazardous. As an 
example, assume your skin is moist from perspiration and 
you are worki ng on a 120-volt appliance, or on termi­
nals that carry 120 vol ts . If somethi ng goes wrong and 
you make contact with the 120 volts, the conditions can 
be something like this-ski n resistance 1000 ohms, body 
resistance 500 ohms, total 1500 ohms. 
I = EjR or 120/ 1500 = 80 milliamperes. Th is is close 
to a lethal amount and in some cases would be fatal. 

N ever lake t/17 electric circttit for granted-ttftvays con­
sider it ds bei11g H OT. Use preccwtions ctccordingly cmd 
you won't be k11ocked COLD. 

( 

Most (service force) ships should hav~ received ~heir 
new electron tube allowance lists by th1s time. L1sted 
below are some pointers on setting up the bin stowage 

for the tubes. 
1-Check your list carefully to make sure that you 

are allowed spares for each type tube installed . If n?t, 
check your Electronic Equipment Invent~ry N avShtps 
4 110 and find which equipments you faded to report 
on the inventory as the tube allowance is generated from 
your Electronic Equipment Inventory. Correct both al­
lowance and inventory and send a copy of each to the 

Bureau of Ships for correction. 
2-Sort your tubes by type and then set aside the 

allowed quantity of each type. Excess tub~s should 
be turned in to the nearest shipyard ElectroniCs Officer 
or to the nearest Service Force Command. Requisition 

any tubes needed to make up the full allowance of each 
type. 

3-Tube lockers with adequate shelves or bins in the 
store room are recommended ; however, arrangements 
should depend upon the conditions existing on the indi­
vidual ship. Remember that with the new allowance you 
will have fewer tubes than before under the old "one 
spare for each socket" system. 

4-Do 1101 OtJerslock 011 tubes. Hold as closely as pos­
sible to the allowance in order that space may be saved 
and deficiencies (i f any) of the system will become 
apparent. 

5-The new allowance is based on a three-month 
supply. If a ship is scheduled for extensive cruises, it 
is permissible to over-stock on critical types as operating 
needs dictate.-SerLant Monlhly Bt~!leti1l. 

ELECTRONIC COUNTERMEASURES FIELD CHANGES 
AND DRAWINGS 

The following field changes to the Model ROO re­
ceiver are now available and should be accomplished at 
the earl iest opportunity by maintenance personnel of the 
vessels to which the affected equ ipment is assigned . 

1-Field Change No. 2-RDO-Preamplifier Instal­

lation. 
2-Field Change No. 3-RDO-Insertion of Pulse 

Stretcher. 
The status of other field changes for countermeasures 

equipment is as follows: 
1- Field Change N o. 1- RA0-9-0scillator Volt­

age Output Jack. Available June 1950. 
2-Field Change No. 2-RDP- Improvement of 

Visual Presentation . Avai lable latter part of 1950. 
3-Field Change No. 2-AN/ SPR-2-Modification 

of Plate Rod Cap . Available latter part of 1950. 
To adequately describe the construction and electrical 

circuit of the Mixer Assembly CV-13/ APR-5 used as 
part of the Model AN/ SPR- 2 receiver and to furnish 
instructions on changing the 1N21B crystal, Bureau of 
Ships drawing RE 100F ~006 i~ available. The details of 
this d rawing were publ1shed 111 Supplement 30 of the 
C.E.M.B., Page ANj SPR : 2, for ready-reference pur­

poses. 

The following new and revised restricted counter­
measures installation and interconnection drawings have 
been issued to installing activities: 

!-Countermeasures Intercept and D/ F System AN/ 
BLR-1 for Submarines, AN/ SSQ-12 for Small Com­
batant Vessels-RE lOOF 20000. 

2-Countermeasures AN/ SSQ-12 Intercept and D / F 
System for Large Combatant Vessels-RE 100F 2011B. 

3-Typical Arrangement Comm. Countermeasures 
Equipment (Special)- RE lOOJ 2007B. 

4-Typical Arrangement Radar Countermeasures 
Equipment (Special ) -RE lOOJ 2009B. 

5-AN/ SLT-1 Countermeasures Cabl ing D iagram Ex­
ternai-RE 100Z 2010C. 

6-Fundamental Data Requirements for I nstallation 
of AN/ SLT- 1 Equipment- RE 100F 20050. 

7-AN/ SLT- 1 Countermeasures Dimensions Outline 
and Mounting-RE 100) 2008A. 

Additional copies of these drawings can be obtained 
from the Bureau of Ships, Code 983. 

CLEAN ELECTRONIC EQUIPMENT USUALLY 

NEEDS LESS MAINTENANCE 
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Of great importance in the success of any reserve 

Ground Control Intercept Squadron is the continuous 

operation of its radio and radar equipment. With a 

unit training for a few hours twice each month, it is 

mandatory that all equipment operate -and keep operat-

ing. To prevent any interruption of this highly con­

centrated training period, duplicate equipments are a 

virtual "must." 

At the .new combat information center now under-

• GCI marine 

going construction at N AS, Minneapolis, Minnesota, 

v-h-f communication equipment (SCR-573 and SCR-

574) has been set up in the remotely operated vans 

as is the normal practice and additionally in the Com­

bat Information Center itself. Each of these locations 

has duplicate transmitters and receivers, totaling four 

components in each location. With this arrangement, 

two different frequencies can be utilized, and a spare 

is still available for each frequency. 

Much of the operation of Marine Ground Control 

Intercept Squadron 16 is during severe cold weather. 

This produces an added strain on communication equip­

ment located in areas heated for short periods only. 

Equipment failure and frequency creepage are common 

occurences. Having learned from experience that the 

breakdown of any single piece of equipment can seri­

ously harm the entire day's program, this duplicate ar­

rangement has been put to very good use since its recent 

inception. 

Following out this double installation procedure, one 

of the AN /IPS-lb equipments allocated to this or­

ganization has been installed in a mobile truck van. 

This radar set has been used as a substitute for the sta­

tionary companion set operating in the Combat Infor­

mation Center itself. However, normal employment of 

this equipment is at a remote vantage point where its 

coverage can supplement the information available from 

the home based AN /TPS-1b. 

Whenever and wherever possible, duplicate operating 

systems for all ground con_trol intercept equipments 

should be made available if full utilization is to be made 

of the training time. 

·.~ ... 
I .. ., , 
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Among· the many valuable things learned at the an­

nual maneuvres this year was the art of distribution of 

manpower for efficient, full time operation. It was nec­

essary to have crews on duty at the gear from 0730 to 

2200 in many cases, with other day operations from 

0700 to 1900. These crews were made up of raw re­

cruits and men of lower pay grades who were using their 

vacation to attend the maneuvers. Because of this, it 

was necessary to see that the men had sufficient liberty 

ti~e to keep them eager for their return at the gear. 

A survey was taken of the men available, and it was 

found that by using three separate groups, or shifts, with 

a top flight NCO in charge, that the gear could be oper­

ated with several experienced men on each group, and 

new, inexperienced men on a small portion of the jobs. 

These jdbs were assigned to the men according to their 

importance, -and the NCO and officers took on the task 

of teaching the recruits the new job. With the three 

crews operating a minimum of 2 hours to a shift, and 

in some cases for 3 or 4 hours, it was soon apparent 

that the efficiency would remain high. 

With a group of high spirited men, a few hours of 

inactivity is worse than a few hours of hard work. So 

the short shift gave the men new interest on their next, 

and perhaps, more eventful shift. Among the things 

that officers learned was that when the chips are down, 

the Marine will do the job and do it well. Working 

with a group of men who are really civilians in uniform, 

it is necessary not only to plan their work hours, but to 

plan their liberty time so that when a work shift is 

....... ": 
'' 
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scheduled, a maximum effort will be made, and top 

grade efficiency will be maintained. 

One of the more valuable techniques learned by Ma­

rine Ground Control Intercept Squadron 16 was the 

efficient employment po~sible of. a new piece· of direc­

tion finding equipment, the MRD-8. This equipment 

was made available to this organization at the annual 

maneuvers · (FY-50). A simulated problem had been 

established by the high echelon called "Condition Vol-

reports 
cano.'' When this condition was in effect, it was assumed 

that a guide missile was in the area, and was homing 

on some pi~ce of electronic equipment. 

With "Condition Volcano" in the status board, all 

signal generating equipment was immediately shut down 

after informing all "barrier" and "combat" air pat.rols 

under our control as to this condition. Aircraft fl1ght 

leaders had been briefed to key their transmitters, with­

out modulating, once every 30 seconds during this pe­

riod. The combat air patrol would further orbit its 

position at that time, and the barrier patrol would con­

tinue its assigned courses. 

With the position of these aircraft indicated on the 

plotting board at the tim.e of c~ing this con~iti~n, c?n­

tinued plotting was read~ly avadable from thts. d1rect1on 

finding (OF) information. If any enemy aucraft or 

missiles were sighted by the airborne patrols, a short 

transmission from them gave this information and also 

their proposed course qf action. The continuous flow of 

DF information then permitted the control squadron 

to keep a fairly accurate track of the frien~ly aircraft 

regardless of their position changes. By Ioggmg the DF 

plot times carefully, and assuming a constant spee~ of 

the aircraft, the distance from hase could be deternuned 

by computing the circumferential distance between two 

subsequent DF bearings. For example let us assume that 

the MRD-8 equipment information is as follows: 

Time Bearing Assmnption 

1431.5 268 Course---360 

1432.0 270 Speed-180 knot!; 

1432.5 272 .. 
The elapsed time above shows one minute, and the 

change in bearing indicates four degrees. At the as­

sumed speed, the distance traveled was about three nau­

board parallel to the course angle, and moving it radially 

until the three-mile scale subtends the bearings 268 and 

272 we find that the distance out is approximately 43 

miles. With a little practice, most of these mental gym­

nastics can be eliminated, and a controller can estimate 

the distance to the aircraft with amazing accuracy. 

While this data was of no major importance during 

the "Condition Volcano" it was very valuable to the 

controller once the condition was released. The oppor­

tunity to deploy his forces at once without having to 

seek further information is of inestimable value when the 

tactical situation may require immediate action. 

During this problem, all aircraft keyed their transmit­

ters the same. In the future a -better system would be 

to "code" each flight leaders transmission to better iden­

tify the flight. If standing operating procedures are to be 

established using these techniques, it will be imperative 

that Marine Ground Control Intercept Squadrons be 

furnished MRD-8 equipments· in lieu of the present 

SCR.-575 (DF) equipment now in use. 

A P2V 

AIRCRAFT 

TEMPTS FATE 

The following is a report of a GCA landing at the 

Naval Air Station, Quonset Point, Rhode Island. 

"On 20 June 1950 at 2202 a P2V Bureau No. 124358 

attached to VP-3 was turned over to GCA by the Naval 

Air Station, Quonset Tower for a routine approach. 

At the same time another plane was attempting a land­

ing at nearby Providence Airport. Weather conditions 

being what they were, this latter aircraft missed on its 

initial approach and was ordered up to attempt a second 

approach. In order to dear the air above the Providence 

Airport, the Providence Approach Control ordered -the 

P2V, on the base leg of an approach at Quonset, 

"Waved-off." Immediately after the "wave-off" the pilot 

of the P2V reported his starboard engine cutting out. 

Providence Approach Control was contacted and per­

mission was granted for an immediate approach. In the 

meantime the pilot had secured and feathered the star­

board engine. On the final approach the port engine 

started to "backfire." It was impossible for the plane to 

take another "wave-off." At 2216 the pilot made a suc­

cessful single engine landing on runway #23 which is 

4000 feet long and SOO feet wide. Ceiling at the time 

was 100 feet overcast with visibility 5 miles in fog." 
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Instead of the usual col­
umn, The Laboratory offers 
the accompanying chart. It 
has been found useful at 
the Laboratory for deter­
mining the efficiency of 
transmission lines of vari­
ous lengths terminated by 
various load impedances. 
It a lso provides a ready 
means for comparing the 
performance, with respect 
to efficiency, of different 
types of cables in a g iven 
installation. 
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UNDERWATER SOUND LABORATORY 

CHART FOR DETERMINING EFFICIENCY OF COMMONLY USED TRANSMISSION LINES 
(Variable Lengths , Variable Loado) 

. ...,:. 1, .. •• 

Method ol l.lu 

I . Enter at f r~quency scale and proceed upwa rd until opcraUng frequen c y intcrac ch type o( cable used . 
Z. Proceed to the r ight /rom point o f inters e c tion un til applicable c able lcnglh ia intrracctcd. 
3 . Proceed in a downward d i r e c tion until applicable VS WR. (p). b in ters e c ted. 
4. Read resu lting cUicicncy o( cable o n scale d i rec tly to t he ldt. 

E xample 

To lind the d!idcncy of a SO· foot leng th of RG·S/ U cable te rminated by an impedance rea ult ing in a VSWR 
ol l at 400 MCS: 
Enter at 400 MCS. Proceed upward to the RG- 8/ U cable curve , thence to the right unt i l the SO·foot cur ve 
ia reached, and then in a downward d ire ction until p=l line is reac hed. The re sultant cable tlticienc y is 
lound to be • pproximately 47 '/. . 

Note a 

I. Thia chart is based on the fo llowing foimula: 

.!. x 100 • cooh za{ t (p ,.!.) sinh Za{ 
II p Z 

z 
whe r e I XL Ro RL 

p + p : RoRL + RL + Ro I p : VS WR 

R0 = ctutra cteris t ic res istanc e o f cable, o hms 

RL : load res isl..l.nce, o hnu 

X L ,; load reacta nce, o hms 

a = a ttenua tion fac tor o f cable , nepers per meter 
( = length o f cable, meters 

.,. = elflciency o f cable, per cent 

2 . Thu c ha r t b not applic able to cables terminated by highly mismatc hed load impcdanccs (p > 100). In 
s uch cases the: above fo r mula must be mod1hcd by addahon o f ano t her t('rm wh1c h a rss cs from cons ad· 
crallon of r eactive component o f c hara.ctc ras hc tmpcdance oft hr cable. 

K. K. M•lle r 

TOTAL ATTENUATION IN DB FOR MATCHED LOAD 

v v / '/ 1/ v v / v. / / .5 / / V / /V //// ll 
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RECEIVER 'NOISE AND 

f NTERFERENCE 

by 
LT. W. E. JoNES, USN 

Staff, ComServLaut 

Properly speaking, anything that reduces the ability 
of the operator to understand the desired signal is in­
terference. H owever, it is convenient to list the causes 
of interference under two headings. In this system, in­
terference is the result of definite radio transmissions, 
intentional or unintentional. Noise is the result of inci­
dental radio transmission or the result of a circuit defect 
or d1aracteristic. 

Receiver noise may be due to : 

!-Atmospheric disturbances, usually called "static." 
2-Electronic phenomena. 
3-Defective circuits or parts. 
4-Man-made "static" from electrical devices. 

Receiver interference may be caused by: 
!-Transmissions on working frequency. 
2-Interstation interference. 
3-Key clicks or thumps. 

Disturbances in the atmosphere, or static, may ongt­
nate from the action of the charged particles of dust, 
water or snow in the air. Such particles can cause charges 
to build up on masts, superstructures, or whole aircraft 
by motion or impact. No practical method of eliminating 
static has been discovered as yet. 

There are two electronic phenomena that cause re­
ceiver noises. One is the noise caused by the random 
flow of electrons in a vacuum tube which is called the 

' "shot effect." The other is caused by the random move-
ment of electrons in the conductors of the receiver in­
put, including the coils of the .first stage grid circuit. 
This movement is said to be due to "thermal agita­
tion," since it is heat that causes the effect. These elec­
tronic noise sources are especially important in receiver 
input circuits beca~se they limit the receiver sensitivity. 
If great amplificat ion is used, these inherent noises will 
be amplified so much that weak signals cannot be raise_d 
above the noise level. Once a receiver is built, there JS 

li ttle that can be done about such noises. 

Noise may originate in any receiver circuit or part th~t 
is defective. A partial list of most probable causes ts 
given below : 

! - Defective tube. 

2-Shorting or grou nding leads. 

3-Loose or poorly made connections. 

4-Defective resistor. 

5- Defective power supply. 

6--Defective speaker. 

7- lnsulation break down. 

8- Dirty or peeling gang-capacitor plates. 

9- Poor connection to antenna or ground. 

. ' 

10-Bad fuse connection or switches. 
Methods of locating and correcting many such faults 

will be found elsewhere. A few additional items will be 
given here. 

Tubes, or tube connections at the sockets, are fre­
quent offenders. Each tube should be lightly tapped with 
the finger while the receiver is operating. If the tube 
contains loose lements or there are loose socket contacts, 
a loud noise will be heard. 

A quick visual inspection before and while jarring the 
set may reveal a loose connection. 

If the trouble has not been located, remove the first 
r- f tube. If the noise stops, check that stage. It it does 
not stop, remove the second r-f tube or mixer and check. 
Continue until the offending stage is located. When the 
noise is still heard after all but the last audio tube has 
been removed, the possibili ty that the trouble is in the 
power supply should not be overlooked. 

A detector plate bypass capacitor will often become 
noisy, breaking down intermittently under plate voltage 
or signal surges. An ohmmeter continuity test will not 
necessarily show such a defect, since high voltage is 
necessary for breakdown. TI1e capacitor should be dis­
connected to check this source of noise. 

Because the plate vol tage may be high, the primary 
of an audio transformer is apt to break down, although 
either the primary or secondary may do so. An insulation 
test can be made to check the conditions between the 
case and the wind ings. 

In addition to the very common defect of open ca­
pacitors, there are several items that might be mentioned 
in connection with the power supply. Often a voltage 
dividing resistor will "creep" or "spark" across one or 
more sections. This sparking is due to leakage paths 
along the insulation or to imperfections such as metallic 
particles in the cement or enamel covering. The high 
vol tage winding of the power transformer may break 
down intermittently. Line switches or fuse mountings 
may get noisy as the contacts wear or become corroded. 
Such action is especially l ikely when the set is subject to 
vibration . 

When there is dust or flaky, peeling electroplating be­
tween the plates of a variable hming capacitor, the al ­
ternate shorting and clearing will cause noise. The con­
denser plates should be kept clean and the dust blown 
out. 

MAN-MADE INTERFERENCE may enter a receiver : 
1- Through the antenna system. 
2-Through the power supply l ine. 
3-Th rough the receiver circuits themselves. 
4-Through a combination of the above. 
T he first step in combating this type of noise is to 

find the path through which it is entering the receiver. 
Once the general path by which the noise enters the re-

ce1ver is determined, then the search for the cause can 
begin. In searching for an interference source, it is help­
ful to have some idea as to the type of device that 
creates each type of noise. For that reason it saves time 
to check the nature of the noise and try to classify it by 
its characteristic sound. 

Some noises are tunable, that is, they can be hwed in 
and out l ike any regular signal. Those that are tunable 
are usually the result of radiation. Those that are not 
are generally due to direct conduction. Tune the receiver 
to a frequency point where no signal is heard and m­
crease the volume or gain control to a maximum. Re­
move the antenna lead from the receiver antenna termi­
nal, and see that it is several f eet from the terminal. 
If there is a decrease in noise, there is interference out­
side of the receiver and a part of it at least is being 
picked up by the antenna. If there is no decrease in 
noise, short the antenna terminal to the ground connec­
tion with a short piece of wire and listen again. If the 
noise drops off to an insignificant amount the antenna 
circuit is picking it up. 

Many of these common sources of trouble can be 
eliminated by regular preventive maintenance checks, 
saving many hours of trouble shooting and poor oper­
ation of equipment. 

-Se-rLa11t Monthly Bulletin 

GENERAL DATA ON IFF 
USE IN SUBMARINES 

The BN and BK units on board your submarine 
should be in operating condition! Some technicians have 
not turned on these equipments for months and are not 
even aware of how the equipments are supposed to work. 
This situation should be brought to a definite halt. The 
cquipments are admittedly old and sometimes thought 
obsolete, but chances are you will have them on board 
for some time. Frequent operational test should be 
made with other vessels or planes. 

T enders have facilities for testing and adjusting BN 
and BK units. The BN can usually be tuned up and ad­
justed satisfactorily on board the submarine by use of 
the instruction book but the BK units should be checked 
out on the tender at least once each year as they have 
special equipment for this purpose. 

When the BN is operating normally, its transmitter 
pulse and receiver grass can be observed on the radar 
indicators. The BN pulse can also be heard in the 
APR- 1 receiver phones at approximately 160-180 Me. 
The BK is harder to check and is nearly impossible with­
out the cooperation of another vessel or by means of 
special tender test equipment. 

-SttbFlot One Electronics Newsletter 
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SR-3, SR-6 AND AN/SPS-6 SERIES MAINTENANCE NOTES 
Removal of Standing Wave Ratio Tuners 

The tuning iris assemblies, better known as the Stand­
ing Wave Ratio Tuners, installed in the waveguide runs 
of Models SR-3, SR-6, and AN/SPS-6 series radar 
equipments were provided to reduce high standing waves 
over portions of the operating frequency band. 

Results of fleet tests indicate that the VSWR in well 
planned waveguide runs exceeds the permissible limits 
over only a small proportion of the operating frequency 
band. In addition the tuner assembly must be adjusted 
whenever the operating frequency is changed in order 
to obtain minimum standing waves in the waveguide. 
For the above reasons authorization is granted for re­
moval or omission of subject tuners from installations 
where tests show a VSWR of 1.5:1 or better over 80 
percent of the operating frequency band. It is requested 
that a note or graph of the test results be attached to the 
transmitter frame near the calibration charts. The note 
or graph should clearly indicate the frequency ranges 
that should be avoided. It is requested that a complete 
copy of the test results or resulting graph be forwarded 
by the personnel conducting the tests to the Bureau of 
Ships, Code 983, for review and recording. 

In cases where the above conditions of VSWR cannot 
be met, it is recommended that the waveguide run be 
redesigned with the guidance of Bureau of Ships re­
stricted letter 567-(16)-. 5) (981-982-504) Serial 
R-981-3668 of 11 May 1948. 

S~ould it be necessary to retain the Standing Wave 
~at10 Tuner as part of the waveguide system it must be 
mstalled as shown on Bureau of Ships Drawing RE 
10F 627C. ' 

Adiustment of STC Controls 
Recent fleet tests on the subject equipment indicates 

that the tracking of small close-in targets can be greatly 
e-'lhanced by an optimum setting of the STC circuit. 

The following adjustment settings appear to give the 
best results : 

Duration ...... Maximum setting 
Flat. . . . . . . . .. ~ of full swing of the potentiometers 
Depression .... ~ of full swing of the potentiometers 
Personnel responsible for this adjustment should be 

careful not to use too great a setting of the depression 
and flat controls as this will result in small targets such 
as buoys being suppressed. When making the adjust­
ments long range and close-in small targets should be 
observed and settings made accordingly to give optimum 
detection of both. In all cases, duration should be set 
at maximum. 

~t is directed that ships and yard activities carefully 
adJust the STC controls as outlined above and that yard 

activities include these adjustments as a part of the 
final operations test when ~hecking out the subject 
equipments. 

AN/SPS-6 Se~ies Flexible Waveguide Clamps 
Reports have been received that the flexible wave­

guide sections on Models AN jSPS-6, AN jSPS-6A, and 
AN/SPS-6B antennas are failing due to fatigue caused 
by vibration flexure. 

Clamps are provided on the upper surface of the 
feed horn support at ·the spot where the flexible wave­
guide passes through this feed horn support. These 
clamps are incorrectly shown in Figs. 3-5, 3-6, and 3-7 
of Instruction Book NavShips 91081. They are show~ 
in Figs. 3-5, 3-6, and 3-7 mounted along the short di­
mensions of the opening in the feed horn support. The 
waveguide clamps_ are actually located with their mount­
ing holes along the edge of the long dimension of the 
opening in the feed horn support. This error will .be 
corrected by Change 1 to instruction book NavSh1ps 
91081. 

These clamps are designed to be attached rigidly to 
the feed horn support with the flexible waveguide 
clamped between them. A large bearing surface is pr~­
vided on each clamp, and two through studs with elastiC 
stop nuts on either end pass through holes at the ends 
of the clamp bearing surfaces. 

With the flexible waveguides located between the 
clamps (the studs forming the short sides and the clamps 
forming the long sides of a rectangle surrounding tl~e 
waveguide), the waveguide can be securely clamped be­
tween them by holding the studs with pliers while the 
nuts at each end are tightened. This, of course, shortens 
two sides of the rectangle and compresses the waveguide 
between the clamps which are the other sides. The 
clamps should be tightened as tight as possible without 
buckling the flexible waveguide. 

Next, the clamps should be rigidly attached to the 
feed horn support using the four bolts provided. After 
the flexible waveguide clamps are installed properly, a 
check of the wedging of the waveguide in the clamps 
and of the tightness of the clamp attachment to the feed 
horn support should be made at least once a month. 
The clamping action can be increased by holding the 
stud with pliers and tightening the nuts at either end. 

When the waveguide is properly clamped, it should 
not be possible to cause relative motion between the 
waveguide and the clamps by tugging at the waveguide. 

In addition, the hardware connecting the flexible 
waveguide to the upper tube and to the feed horn and 
elbow, and the mounting bolts of the upper tube clamp 
should be tightened. The location of this hardware is 

shown correctly in Figs. 3-5, 3-6, and 3-7 of the instruc­
tion books. See points (A) and (B) and step (6). 

AN/SPS-6 Series Fuse Rating 
The AN/SPS-6 series radar instruction book NAY­

SHIPS 91,081 requires eight-ampere Fusetrons in posi­
tions Fl103 and F1104 while the panel on the C-
491A/SPS-6 antenna control requires ten-ampere Fuse­
trans in the same positions. 

The ten-ampere Fusetron is the correct rating for fuse 
positions F1103 and F1104. This ·rating is correctly 
shown in Change Number 1 to the AN/SPS-6 instruc­
tion book NAVSHIPS 91,081. 

AN/SPS-6 Antenna Mounting Lubrication 
All antenna mountings, AB-146/SPS-6, have red 

cardboard tags attached to remind installation personnel 
to lubricate the equipment properly prior to commenc­
ing operations. Some of these tags have been shipped 
with incorrect information on them. 

By error the tags call for Navy Type -2190T oil. 
They should specify U.S.A. 2-105 GR 90 oil. All per­
sons concerned with installation of this equipment please 
note. 

Replacing B-1303 
The following is the approved procedu~e for replac­

ing the drive motor, B-1303, in the antenna mounting 
AB-146/SPS-6 used with the following radars: AN/ 
SPS-6 series, SR-3 with Field Change No. 6 and SR-6 
with Field Change No.5. 

1-Unscrew the antenna mounting switch box cover 
and turn electrical stow switch to "off." Mechanically 
stow the antenna. Drain the oil from the main and 
gearmotor housings. While the oil is draining, open the 
antenna mounting terminal box and disconnect leads 
168 and 170 on terminal board E-1301 and 60 and 
71 on E-1302. 

2-Loosen the conduit tube at the motor and at the ter­
minal box, and remove it, slipping the four motor leads 
out. Remove drive motor B-130 from the main mounting 
housing by removing the eight hex bolts which retain 
it. Jacking screws are provided for loosening this motor 
in its seat. Note that a laminated shim, symbol No. 
0-1351 is installed between the motor mounting flange 
and its seat in the main housing. Do not destroy this 
shim. It provides the necessary backlash adjustment 
between the gear motor output pinion and the main 
drive gear 0-1350. 

3-Remove the shim 0-13 51 from the motor which 
has just been taken out of the mounting and place it 
in position on the replacement motor. With this shim 
in place install the new motor. Do not re-install the 
conduit tube nor re-connect the motor leads yet. Wait 
until after the backlash has been properly adjusted. 

4-Measure the backlash between the main drive gear 

0-1351 and the qutput pinion of the ·drive motor as 
follows: 

a-:-Lift the mechanical stowing lock, freeing the an­
tenna for rotation. 

b--Insert lead wire about 1/32" in diameter into 
the mesh of the gears. Turn the antenna by hand, draw­
ing the lead wire into one side of the gear mesh and 
forcing it out the other. The lead wire will be flattened 
in spots. 

c-Measure the thickness of the wire at two adjacent 
flattened places with a micrometer. The sum' of these 
two thicknesses is the gacklash of the gears. This back­
lash should not be more than 0.003" nor less than 
0.001 ". If the sum of the thickness of two adjacent 
flat points of the lead wire does not lie within these 
limits, the backlash must be adjusted. 

5-If the backlash is greater than 0.003", the thick­
ness of shim 0-13 51 must be decreased. Remove the 
motor from the mounting and examine shim 0-1351. It 
appears to be made of solid sheet, but it is actually made 
up of 0.002" thick laminations which can be peeled off 
after one spot is loosened with a jack knife. Removal 
of one such lamination (0.002" tk) will decrease the 
backlash by about 0.0018". Remove the number of 
laminations required to bring the backlash within the 
specified limits of 0.001" to 0.003". Re-install the 
motor and again check the backlash. Repeat this process 
until a suitable reading of backlash is obtained. 

6-If the difference is less than 0.001", the thick­
ness of shim 0-1351 must be increased. To do this 
laminations peeled from a shim taken from spare parts 
must be added to shim 0-1351 until the proper back­
lash is obtained. The same procedure for measuring 
backlash as that outlined in paragraph "E" should be 
followed. 

7-When the proper backlash adjustment has been 
obtained, re-install the motor conduit tube. Connect 
motor lead A2 to terminal 168, F2 to 170, A1 to 69 
and Fl to 71. Close the terminal box cover, turn the 
electrical stow switch to "on," and screw the switch box 
cover on. The mounting is now ready for operation, 
except that it has not been re-filled with oil. This is 
of tbe utmost importance. Fill both the oil reservoirs, 
the main housing reservoir and the gearmotor reservoir, 
immediately. Operation of the mount, even for a few 
minutes, without lubrication will cause failure. 

RCA TUBE HANDBOOK 
The Bureau of Ships has been receiving requests for 

the RCA Tube Handbook. This is a commercial publica­
tion which the Bureau does not purchase for issue. Ships 
desiring the RCA Tube Handbook will have to request 
it direct from the publisher and finance the purchase 
from ship's funds. 
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HANDLING AND STOWING 

RADIOACTIVE SAMPLES 
• 
• 

• 
• 
• 

used for checking radiac equipment 

Radium is continually active, sending off radiations 
at all times. As a result, certain precautions must con­
stantly be observed to protect personnel, and materials 
such as unprocessed photographic films and papers and 
radiographic fi lms which would be affected by the 
radiations. 

Radium is shipped in woodcases of sufficient size to 
prevent personnel from approaching near enough to be 
harmed by these radiations, unless such contact is for an 
extended time. This type case has a screwed down cover, 
which is li fted off to remove the radium safe. For con­
venience, the radium safe is not replaced in the wooden 
case, except when it is to be reshipped. 

The radium safe is usually a hard wood box with a 
hinged cover, although this hinged cover may be omitted 
in some designs. Inside this wood box is a continuous 
lead safe of sufficient thickness to protect the operator 
while the radium is being carried from place to place. 
The lead safe is provided with a lead plug which may 
be attached to the hinged cover, or may be otherwise se­
curely held in place un ti l it is necessary to use the 
radium. When the radium is not in use, it should al­
ways be kept in this safe, which should be locked in an 
iron or steel safe having walls three inches th ick, or 
should be stored underground. A simple means of 
storage is provided by a hole in the fl oor, preferably in 
some place where personnel will not be working. This 
should be lined with concrete or brick and should be 
covered with a continuous lead slab about two inches 
thick. 

The radium itself, in the form of radiu m sulphate 
is sealed in a si lver capsule, usually cylindrical in shape. 
This capsule is contained in an alumjnum or stainless 

steel . holde~, eith~r cylindrical or pear-shaped, which is 
provided with stnngs for manipulation. THE RADIUM 
CAPSULE MUST NEVER BE REMOVED FROM 
THE HOLDER BY THE OPERATOR. 

When using the radium, a location must be selected 
where personnel will not be working within twent feet 
or pa.ssing withi n six feet. The location should b/roped 
o~ for a distanc~ of six feet and preferably ten feet and 
suttable danger stgns provided. 

W hen calibrating radiac eguipment, it is desirable to 
have in readin:ss a wooden block of the correct height, 
the top of whtch has been bored out slightly to form a 
shallow depressiOn of sufficent size to accommodate the 
particular. radium hold ~r . A glass funnel in a ring stand 
also provtdes a conventent support, which can be located 
in the correct position before the radium is removed from 
the lead safe. 

W hen everyth ing is in read iness, the radium safe is 
opened and the radium holder removed and placed in 
position for use. The operator must not touch the rad ium 
holder, even though he may be weari ng g loves. Ordi­
nary g loves and clothing are not protection against these 
radiations. Lead aprons or gloves are but li ttle better 
and may offer a false sense of security. 

In order to manipulate the radium and still keep all 
parts of the body at a safe distance, the operator should 
be provided with a wood stick about % " x % " in cross­
section and four feet long, and which should be notched 
at one end . To remove and carry the radium the string 
attached to the holder is placed in the notch, which is 
held just above the holder in the case. The stick is held 
by the opposite end, the string being held by the other 
hand . In th is way the radium can be l ifted from the 

.,. 
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safe, carried to the desired spot (which should not be 
more than a few feet from the safe) and placed in the 
correct position in a minimum time, and at no instant 
being closer than four feet from any part of the opera· 
tor's body. As soon as the operation is finished the 
radium should be returned to the lead safe whicl1 should 
be closed immediately. 

W hen handling radium, the operator should have a 
healthy respect but need have no fear of harmful physio­
logical effects, provided all necessary precautions are 
taken in its use. Numerous N aval Inspectors performed 
radiographic examination almost continuously during 
World War II, in many cases using radium units as h igh 
as 500 millig rams, yet suffered no ill effects. Time and 
distance are the most important factors to keep in mind. 
The operator should not approach exposed radium holder 
nearer than necessary nor for a longer time than abso­
lutely necessary to conduct the required operations of 
placing, checking equipment, and replacing in the lead 
safe. When not in actual use, the radium holder must 
be kept in the lead safe. This safe is designed to give 
sufficient protection to the operator while he is carrying 
it about, or even when working close to it except for 
prolonged periods. As a .final protection, fi lm badges 
should be worn by all personnel handling radium as 
.required by Nav Med P-128 3, Manual of Radiological 
Safety dated March 1948. 

ARMORED CABLE, CLAMPS 
AND CONNECTORS 

It has been brought to the attention of the Bureau of 
Ships that Armor Clamp MX-564/U is not being used 
when armored r-f coaxial cable is attached to Type RN 
and improved Type N connectors. This results in the 
armor not being adequately grounded and usually leads 
to interference difficulties. 

Plan RE 49F 406 shows the simple assembly instruc· 
tions for the use of this armor clamp. The cables and 
connectors which use this clamp are as follows: 

Armored Cables 

RG- 10/ U 
RG-12/U 
RG-79/ U 
RG- 116/U 

COli/lectors 

UG-21A/ U, 
UG- 22 AjU, 
UG- 23A/ U, 
UG-59/U, 
UG- 60/ U, 
UG-61/ U, 

UG~2 1B/U 

UG-22B/ U 
UG-23B/ U 
UG- 59AjU 
UG-60A/ U 
UG- 61A/ U 

Where armored cables shown above are used, the 
obsolete UG-21/ U, UG-22/U and UG-23/U connec­
tors, which cannot accommodate the armor clamp, should 

not be used. 
Installations not agreeing with the above should be 

modified at the earliest possible date. 

PRESSURE GLAND FOR 
COAXIAL CABLE 

by 
u.S. NAVY ELECTRONICS LABORATORY 

San Diego, Califom ia 
Cables, conduits and piping are usually passed 

through a ship 's bulkhead by means of a gland which, 
when adjusted for maximum watertight security, exerts 
considerable pressure on the pipe or cable. When such 
glands are used for coaxial cable transmission lines, how­
ever, the pressure alters the spacing between the outer 
and inner conductors of the cable, thus materially affect­
ing the electrical characteristics of the line . 

To overcome this difficulty, a simple but highly effec· 
tive device has been developed. At the point where the 
cable passes through the bulkhead, a short length of 
metal tubing is inserted between the polyethylene dielec­
tric and the outer conductor of the cable (see Figure 1) . 

By providing a firm base against which the pressure 
gland can be compressed, the tubing makes it possible 
to tighten the gland to form a watertight seal. At the 
same time, the outer conductor of the cable, protected 
from compression by the tubing, is left without defor­
mation so that the electrical characteristics of the line 

are unch~nged. 

QHB TRANSFORMER AND 
CAPACITOR REPLACEMENT 

Analysis of recent failure reports covering Models 
QHB, QHBa, and QHB-1 equipments ind icates exces­
sive failures of certain of the oil-filled transformers and 
oil-fi lled capacitors in the receiver-transmitter unit, T ype 
CAN-43073. Before a redesign of these transformers 
and capacitors can be applied it will be necessary that 
the contractor examine these f ailures to ascertain the 

exact cause of the failure. 
It is therefore requested that Elect ronics Officers and 

Type Commanders, in cases of replacements, initiate steps 
to have these defective transformers and capacitors 
shipped to the Sangamo Electric Comany, Attention of 
Mr. C. H. Lanphier for examination. Replacements 
should be requested either locally or through the Elec­
tronic Supply Office, Great Lakes, Ill. Copy of the 
shipping memo should be forwarded to the Bureau of 

Ships, Code 983d. 
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MARK 34/6 
Considerable trouble had been experienced by the 

ships company personnel due to improper operation of 

the equipment. D uty cycle control at maximum pro­

duced barely 6 volts on meter. Sweeps would double up 

on indicator. Detailed check of transmitter was made 

but no trouble was found. Current to 5D 21 was meas­

ured and found to be only 90 mils maximum. 

Resistance checks of the modulation generator were 

made and all were close to tolerance values. Voltage 

tests were then made on Vl and V2 resulting in a low 

reading at pin 1 of V2 . All closed circuits were re­

moved and resistance checks again made. These dis­

closed that C61 5, a 100-uufd capacitor, was partly 

shorted, reading 20,000 ohms. Replacement of this ca­

pacitor restored normal operation to the equipment. 

As the range notch was increased from 0 yards, it 

moved above 3,000 yards, jumped erratically, then dis­

appeared from the A-scope. Observation of TP- 11, the 

exponential rise, actually looked like a square wave. 

Further tests showed that C-538, a 200-uufd capacitor, 

was intermittently shorting. This capacitor was replaceJ 

and operation of the range unit returned to normal. 

-C. A. PICKELL, II th Naval District 

MODEL QFA-Ib 

NRTC UNIT, Pittsburgh 

A canvas dust caver has been made for the optical 

projector unit and should aid in the reduction of dust 

and dirt which normally accumu lates in and on the unit. 

A sketch has been prepared for the fabrication of metal 

covers to fit over the optical mechanisms. These covers 

would discourage tampering by non-quali fied personnel 

and could be left in place during normal operation of 

the equipment. The optical adjustments have been re­

peatedly found out of adjustment, indicating a need 

for "barrier" covers. 

This report also mentions the presence of a cable ex­

posed in a passageway. The installation of a "kick­

plate" or raised duct is recommended. The use of such 

"kick-plates" or raised ducts wherever cable is exposed 

in passageways or compartments w ill minimize the pos­

sibility of damage to the cable and the resultant impair­

ment or inefficient operation of equipment.-PHILCO 
Field Engineer. 

MODEL SS 

Resistor Matchin~-Bearing Sweep Generator 

An odd trouble has recently been encountered at the 

Bell Telephone Laboratories by Mr. N . W . Bryant. Dur­

ing factory tests on a pre-video amplifier and bearing 

sweep generator trouble developed with centering on 

the A-B scope and during B presentation. 

When voltage is measured between J10A and ground 

it should be equal to but of opposite polarity to the 

voltage measured from ]lOB to ground provided the 

modulating capacitor C1 is so adjusted that the capacities 

of the two sections are equal. In the case in quest ion the 

voltages were not equal and the trouble was traced to 

resistors R40 and R4 1. These resistors have 10% toler­

ance which is satisfactory as far as the circuit is con­

cerned since the actual resistor value is not critical. How­

ever, in order to maintain proper balance in the circuit, 

it is necessary that these resistors be selected in pairs 

so that the difference in their resistance does not exceed 

2%. The same holds true for the pair of resistors R38 

and R39.-l1Vestem Eledrit" Netvsle//er . 

MODEL AN/ARC-I 
AUTOTUNE ADJUSTMENT 
A damaged Excelite nut-driver or screwdriver with 

slight al teration can be put to good use in maintaining 

the autotone units of the Model AN/ ARC- 1 radio 

equipments. Figure 1 illustrates how such a damaged 

article can be utilized with the autotone adjust ing wrench 

which is provided with the Model AN/ ARC-1 egu ip­

ment to make a useful tool. 
After sawing off the shank at A-A, a Ys- inch hole is 

drilled in the end of the shank to a depth of % inch. 

The tip of the AN/ ARC- 1 tuning wrench (with the 

knob removed ) is then pressed into the shaft for a 

press fit. Finally, a 7 j 16-inch hole was drilled in the 

handle to a depth of Y2 inch and a slot cut across the 

end 3/16 inch wide and Y<! inch deep. 

UNAUTHORIZED 
MODIFICATION OF 
QHB HAND KEYS 

Reports arc reaching the Bureau of Ships that the 

hand key on the Model QHB series sonar eguipmenl 

console has been removed and replaced with an external 

hand key. Jn addition, a few activities have submitted 

suggestions for installation of external hand keys. Such 

alternations arc unauthorized and the Bureau has d isap­

proved all suggestions of an externa l hand key. 

An improperly installed hand key is apt to be closed 

by some object being placeJ on it :111cl cause the driver 

lo ke)' constantly, resulting in burned out transformers, 

tubes or other components. 

Furthermore, it is considered unnecessary for com­

municat ion pu rposes with Models AN/ UCC- l and 

AN/ BQC- 1 underwater telephone cguipment being in­

stalled on surface ships and submarines. 

A ll equipments with an external hand key are to be 

restored to their original condition immediately. 

The Bureau has not received any requirements from 

the Fleet specifying the tactical need for an external 

hand key. If such a need exists and it is presented to 

the Bureau through channels, the Bureau will take ac-

tion to design a hand key that will be safe and meet 

the tactical requirements. 

CHANGE OF RESISTOR 
SYMBOLS IN F.C. NO. 10 

AND 18-B-QGB 
The July 1950 BuSHIPS ELECTRON carried an article 

pointing out that these two field changes assigned the 

same symbol numbers to certain resistors with different 

values. 
Specifically, Field Change No. 10-QGB assigns 

R-510-1 as 100,000 ohms 

R-511- 1 as 470,000 ohms 

Field Change No. 18-B- QGB assigns 

R- 510- 1 as 2.2 megohms 

R-511- 1 as 3300 ohms 
In order to avoid serious errors in ordering replace­

ment resistors and to facilitate accurate stock records, 

the contractor recommends that all Field Change No. 

18-B--QGB Bulletins be changed to denote, R- 510- 1 

as R-510- 2, and R- 511-1 as R-511-2. This will differ­

entiate the resistance values of the two field changes. 

REPLACING MODEL TEB 
IPA BAND CHANGE 

SWITCH 
The original IPA band change switches in the Model 

TEB eguipment have proved unsatisfactory in operation. 

The Bureau has procured on Contract NOBsr-49055 

newly designed switches which have been delivered 

where the subject transmitters are insta lled. Current in­

ventory data was used to determine the number of 

switches to be shipped to the activities using the subject 

transmitter. If add itional S\vi tches are reguired, they wi ll 

be supplied by the various stocking points of the Elec­

tronic Supply System. 

REVISED MODEL RDO 
SCHEMATIC 

Copies of revised schematics for Field Changes Nos. 

:! and 3 to the Model ROO receiver arc ava ilable at the 

nearest District Publications and Printing Off1cc as 

follows: 
Figure SA only of Field Change Bulletin for Field 

Change No. 2-RDO, N avShips 98140. 

Figure 9 A only of Field Change Bulletin for Field 

Change No. 3-RDO, NavShips 98134. 

Figure 11A only of Field Change Bulletin for Field 

Change No. 3- RDO, N avShips 98 134. 

\XIhen ordering, itemize as shown above. 
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Radio interference studies of electronic installations 
aboard Naval vessels indicate that, frequently, insuffi­
cient thought is given to interference problems that may 
occur as the result of having high level and low level 
electronic cables installed close together. In the past, 
when examples of radio interference coupling caused 
by the improper placement of high and low level cables 
have been pointed out, the question usually asked is: 
"What about the cable armor ; doesn't it act as a shield 
for the cables?" The answer is: "Yes, partly." Cable 
armor is designed for one purpose: cable protection. 
The fact that cable armor can also be used as radio­
frequency shielding is a happy coincidence, but this 
property of cable armor must be used intelligently. Too 
often, the shielding effectiveness of cable armor is over­
estimated. While the shielding effectiveness of various 
types of cable armor varies considerably, the g reatest 
radio-frequency attenuation that can be expected from 
types now in use is approximately 40 db. Expressed as 
a voltage ratio, the maximum attenuation is approxi­
mately 100 to 1. It can be easily seen that considerable 
leakage of radio-frequency energy can be expected 
through cable armor, especially from armored cables 
which are carrying high levels of radio-frequency energy 
or radio interference. 

Interference currents and voltages in armored cables 
can affect other circuits in two ways: 

1- By direct radiation penetration of the interference 
through the armor itself, -..vh ich of course is attenuated 
by an amount dependent on the effectiveness of the 
armor as a shield. 

2- By radio-frequency leakage currents which travel 
on the otttside surface of the cable armor instead of 
on the inside as they would if the armor acted as a 
perfect shield. These currents, flowing along the outer 
surface of the cable, can develop voltage drops along the 
armor by virtue of the impedance of the armor itself, 

which can be considerable at radio frequencies. These 
voltage drops along the cable armor can then cause 
the armor to act as a radiator or antenna. This inter­
ference radiation can be particularly severe at certain 
frequencies if the armor leng th is such that it is re­
sonant at those frequencies. It can be seen that the 
proper grounding of cable armor is important. By pro­
viding a low impedance path to ground at both ends of 
a cable length, the leakage curren ts which would ordi­
narily Row along the outer surface of cable armor can 
be at least partly short circuited, and radiation of inter­
ference from the cable armor minimized. It is vitally im­
portant that ground connections have as low an im­
pedance as possible. Important f eatures in g round strap 
installation are short length, large continuous surface 
area, and good metallic connection. 

The following instances of mutual interference be­
tween electronic equipments, caused by improper place­
ment of high and low level cables, will illustrate several 
ways in which this type of interference coupling mani­
fests itself. Although all of the following cases oc­
curred aboard submarines, the principles involved apply 
equally well to all types of ships. 

1- Thc first case concerned mu tual interference be­
tween WFA- 1 sonar and SS radar cquipments. W hen 
the two equipments were operated simul taneously, the 
pulse repetition frequency of the SS radar could be heard 
in the output of the WFA- 1 sonar. Equipment chassis 
were not g rounded. Cable armor on the cables leading 
to the equipments were not g rounded. Loop probe in­
vestigation with the Radio Interference Field Intensity 
Meter AN/ PRM- 1 d isclosed high levels of SS radar 
pulse interference on each of two cables, one leading 
to the SS equ ipment and the other leading to the WFA- 1 
equipment. Li ft ing of several deck plates, beneath which 
the cables were run, revealed the source of coupling. 
The cables were run side by side adjacent to each other 

for about four f eet in the same q bleway. Physical sepa­
ration of the two cables to opposite sides of the cable­
way, a distance of about six inches, reduced the inter­
ference to negligible p roportions. In this case, complete 
elimination of the interference was effected by the proper 
grounding of equipment cases and cable armor. 

2-The second case concerns mutual interference be­
tween a T CZ transmi tter and an SV- 1 radar equipment. 
When the two equipments were operated simultaneously, 
a bright Bash would appear on the PPI scope of the 
SV-1 radar each time the TCZ t ransmitter was keyed. 
Investigation disclosed that the video cable running be­
tween the SV- 1 receiver and console through the radio 
room lay very close to the TCZ antenna transmission line. 
TCZ transmitter energy was coupled into the low level 
video cable at this point. After the video cable had been 

Many act1v1t1es report difficulty in obtain ing replace­
ment tips and lights for Navy Type NT- 10695 solder­
ing guns (Navy Stock Number N16-T-349~-600) , ac­
cording to Lt. Cmdr. Lester ~arlow, Asststant Elec­
tronics Officer, N orfolk N aval Shtpyard. 

No activity need be without tips as long as they have 
some # to copper wire. A _six-inch piece of # 10 copper 
wire, bent into shape and tnstalled does equally as well 
as a "store-bought" t ip. Experience has indicated that 
the average tip can be ~~pected to last f rom 125 to 150 
operations before requmng replacement. The so-called 
long life tips, despite the m.a~ufacturer's claims, do not 
appear to be worth the addtttOnal cost. 

rerouted so that it ran aro11nd, not through, the radio 
room, interference between the two equipments was 
eliminated. 

These examples indicate, in part, the relatively simple 
precautions and corrective measures that are to ~e re­
sorted to in improving performance by the reductiOn of 
electronic interference. It is becoming more apparent, 
as the Electronic Interference Reduction Program pro­
gresses, that proper util ization of cable armor in elimi­
nating and confining interference resolves itself pre­
dominantly into a matter of good workmanship and 
"good housekeeping." Consistent attention to this will 
materially improve performance of the installed elec­
tronic equipment and render the vessel more secu~e 
from detection by further reducing the chances of spun ­
ous radiation. 

Replacement lamps, as far as can be determined, are 
not in the regular N avy supply system. However, they 
arc identical to the lamps used in single-cell pen Bash­
lights and can be obtained from the nearest ten-cent 
store. The replacement lamp is a 1.1-volt lan1p. Some 
of the commercial designations for it are Eveready 
# 1151 or M azda 112. 

Accordingly, no soldering gun need be out of service 
while waiting for a new supply of tips and lights to come 
th rough. 

"LEITERS TO THE EDITOR" IS HERE TO CURE 
YOUR HEADACHES. SEE PAGE 32 OF THIS ISSUE 
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The Bureau of Ships has adopted the use of teflon 
in~ul~ted cables and ~onnectors for high temperature ap­
plicatiOns aboard shtp. Actual iPsta!lations will be di­
rected by the Bureau with applicable shipalts. However 
for emergency installations Bureau of Ships plan 
RE 62F 2000B may be used as a guide. 

R<?-1 ~6/U and RG-118/U are armored cables ap­
proxtmatmg RG-10/U and RG-18/U respectively, both 
in physical and electrical characteristics. Both cables are 
being procured by the Electronic Supply Office. 

The characteristics of the teflon connectors and their 
status are shown below. Both Plug UG-21B/U and 
Jack UG-23B/U already have teflon insulation. How­
ever they use synthetic rubber gaskets which will not 
withstand high temperatures. They may be used above 
or below the heat zones. 

Because· of the high cost of teflon cable, it is the 
Bureau's policy to use teflon cable only in the heat zone 
and approximately 5 feet past each end of the heat zone. 
Instructions will be given for each individual case. 

TEFLON CONNECTOR SUMMARY-AS APPLIED TO RE 62F 2000A 

JAN FITS 
TYPE DESCRIPTION TYPE RG-( )/U ENDS STATUS 

UG-2IB ........... Plug N 10,116 ESO will procure with silicQne rubber gaskets 
UG-23B .......... Jack N 10,116 

UG-29B .......... Adapter N/N -- 2 Female In stock (see below) 

UG-532/U ........ Plug LT* 118 In stock (see below) 

UG-533/U ........ Adapter LC/LT* -- 2 Female In stock (see below) 

UG-557/U ........ Plug N 118 ESO is buying 

UG-586/U ........ Adapter LC/LT* -- 2 Female ESO has been requested to procure 

* LT Is a modified LC connector used only with teflon cable. 'Viii not mate with LC. 

TEFLON CONNECTORS ROUGHT UNDER CONTRACT NObsr 42075 

INITIAL DISTRIBUTION 

SSD-NSC ESO-NSC XSD 
CONNECTOR Oakland Norfolk Bayonne 

UG-29B/U 100 100 93 
UG-532/U 40 40 13 
UG-533/U 40 40 13 

In the Types I to 1 V sranuard installations, the 
UG-21/U, UG-21A/U, UG-23/U, UG-23A/U, UG-
29/U, UG-29A/U, and UG-167/U may be used in­
stead of the connectors shown but with much greater 
electrical loss and poorer mechanical features. They 
should be used only where the specified connectors are 
not obtainable in sufficient time to complete the instal­
lation. Similarly the Types IA and IliA substitute instal-

AN/FRR-3A BAND SWITCH 
GEAR LUBRICATION 

The U. S. Navy Communication Station, Wah1awa, 
T. H., reported to the Bureau that numerous outages 
were encountered in the AN/FRR-3A radio receivers 
due to the freezing of the gear shafts in the band 
changing mechanism with consequent stripping of the 
fiber gears. Due to the high ambient temperature of the 
cabinets and the high speed of the band .. change motors, 
ordinary greases were unsatisfactory. It was finally found 
that the following procedure effectively eliminated this 
type of outage. The gear shafts are removed from their 
housings, (with some difficulty) , the shafts were greased 
with Bell System (teletype) K~7471 grease and the 
gears were reassembled. This is done quarterly. 

As the report indicates the above to be very effective, 
it is recommended for use where this type of outage is 
occurring. 

BATHYTHERMOGRAPH 
REPAIRS 

The Inspector of Naval Material, Bridgeport, Con­
necticut has informed the Bureau of Ships that operat­
ing vessels frequently request that office to recondition 
bathythermographs and return the unit to the vessel. 

This article is published in order to acquaint ships 
and stations with the Bureau's established procedure. 

Bathythermograph Repair Facilities have been estab­
lished at Boston, Mare Island and Pearl Harbor Naval 
Shipyards, for the repair of all bathythermographs. 

Contract NObs 2349 with the Bristol Company, Water­
bury, Connecticut, has expired; therefore, the procedure 

is as follows: 
1-Damaged bathythermograph equipments shall be 

turned in to the nearest supply activity. 
2-Upon request, the Bureau of Ships will furnish 

disposition instructions and an Electronics Supply Office 
shipment order will be issued. 

3-Replacement equipments will be furnished upon 
written request to the Bureau, or in case of an emer­
gency, a supply activity may issue them upon approval 
of the cognizant Electronics Officer who will report this 
to the Bureau of Ships (Code 883). 

lations are poorer electrically and should be replaced by 
standard installations as soon as practicable. The substi­
tute installations introduce a mismatch into the line 
which should be tolerated only until the proper connec­
tors become available. 

Only the specified connectors should be used for the 
Types X to XII installations. 

NEW TYPE 
BATHYTHERMOGRAPH 

· NOMENCLATURE 
The Model OAM series bathythermographs consisted 

of a shallow and deep fish, complete with a winch and 
cable. 

The new series bathythermographs which will be re­
flected in the Electronic Equipment Type Allowance 
Booklet, NAVSHIPS 900,115, could be confusing be­
cause the BT's and hoist are not a system under the 
new nomenclature. 

The following bathythermographs are covered in in-
struction book NAVSHIPS 91340: 

OC-1A/S .... Depth range .... zero to 200 feet 
OC-2A/S. . . . " " " 450 
OC-3A/S. . . . " 900 

The new hoists are designated E-2/S and E-6/S 
which are described in instruction books N A VSHIPS 
91175 and NAVSHIPS 91348 respectively. Either of 
these hoists and the allowance of bathythermographs 
completes the new system. The important point to re­
member is that the hoist is now separate. 

NEW MODEL TDZ/RDZ 
SERVICE AND REPAIR 

MANUALS 
The Bureau of Ships has contracted for service and 

repair manuals for certain specific equipments. The first 
two of these are now available for distribution. They 
are the RDZ Service and Repair Manual, NAVSHIPS 
91331, and the TDZ Service and Repair Manual, NAY­
SHIPS 91328. The extension of this program to other 
equipments is, to a major extent, dependent on the reac­
tion of the Naval electronic service to these manuals. 
The Bureau urges all activities to submit their comments 
on these manuals as quickly as possible. Automatic dis­
tribution will be made to major installation and main­
tenance activities. Other activities desiring copies should 
request them from the nearest District Printing and 
Publications Office. 
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DETECTING LEAKS 

IN QHB/QHBa 

TRANSDUCERS 

by 
R. A. WESTERVELT 

U . S. N avy Underwater Sound lAboratory 
Fort Tr11mbull, N ew London, Connectimt 

Page 26 of the July 1950 BuSHIPS ELECI'RON reports 
on leak detector tests made on several vessels of the 
fleet and shows a wide variation in readings as a func­
t ion of time. It is thought appropriate to suggest an ad­
ditional test used at th is l aboratory for the detection of 
the presence of salt water in a scanning transducer. If 
salt water in some manner makes contact with any por­
t ion of a transducer element winding or leads therefrom, 
a small sea cell will be formed having as electrodes the 
metal casing of the transducer and the lead or element 
wind ing. If a high resistance voltmeter {20,000 ohms; 
volt or more) is placed across these two electrodes, a d-e 
voltage of the order of 0. 25 to 1.5 volts can be meas­
ured. This measurement can be made at the scanning 
switch assembly by removing all transducer leads from 
g round and making the voltage measurement with re­
spect to ground. I t is also possible by measuring each 
element separately to isolate the portion of the trans­
ducer that has been flooded . 

In the case of QHB/ QBB- 1 the measurements can be 
made by removing the common transducer ground on 
terminal board 4B. Lead 4B- A should then be removed 
from terminal 4E-ll ; this removes the g round from the 
preamplifier input transformers. T he measurement 
should be made from the common side of all trans­
ducer clements to ground . This, of course, is a check 
on all transducer elements combined, and in order to 
isolate the trouble each element lead will have to be re­
moved and tested separately. The above described meas­
urement may also be made on the MCC ring as well as 
the leak detector itself . 

In case of emergency, if it is found that a leak is 
affecting only one or two elements, these may be tempo­
rarily disconnected and operations resumed. The effect 
of disconnecting one or two elements is to impair the 
beam pattern at the bearing of the particular elements. 
However, in an emergency, operation will not be too 
greatly impaired. 

It should be pointed out that an ordinary resistance 
check of transducer leads to g round is not sat isfactory 
for the following reason : If the transducer has leaked, 
a sea cell will be formed and the resistance reading of 

the ohmmeter will be either very high or very low de­
pending on the polarity of the sea cell with respect to 
the ohmmeter leads. Thus, a high resistance could be 
measured leading one to think the transducer had not 
leaked when it actually had. This may be part of the 
trouble experienced with the leak detector described in 
the July 1950 ELECI'RON. 

A simple experiment with a 1.5 resistor in series with 
a 1.5-volt battery and using the ohmmeter of a vacuum­
tube-voltmeter to measure the resistance of the series 
circuit, shows that a low resistance of 1 megohm is meas­
ured with the ohmmeter leads one way and a high re­
sistance of 15 megohms with the leads reversed. 

It should also be pointed out that the sea cells formed 
have a fairly high internal resistance and the voltage 
will drop to near zero if measured with anything but a 
high resistance vol tmeter. A vacuum tube voltmeter is 
recommended. 

FAILURE REPORTS ON 
SUBMARINE ELECTRONIC 

EQUIPMENT 
It is very importan t that failure reports (NAVSHIPS 

383) be submitted on every failure whether it be me­
chanical or electrical. All Electronics Officers should 
stress th is point to their technicians. It has been noted 
in particular that fa ilure reports have not reached the 
Bureau on Model ST adaptor troubles. When the tender 
overhauls an adaptor, the repair personel should pro­
vide the submarine with such details as are necessary to 
correctly fill out the failure report. This responsibility 
lies with the submarine personnel and not the tender. 

. - S11bFlot One Electronics N ewsletter 
BuREAU COMME NT: Althot~gh this item was stlb­

mitted f rom an indivirl11al type organization, it is strongly 
conwrred in 'by the B11rea11 and is applicable to all Elec­
tronics 0 !Jicers and tee/mica/ personnel . 

MODEL RCK DIAL 
ASSEMBLY 

Several reports of b reakage of the ceram ic shaft of 
Capacitor C- 112 of the Model RCK have been reported. 
A large number of these failures can be attributed to im­
proper maintenance. In some cases the five screws under 
the preselcctor unit which " jig" and secure the dial as­
sembly in place have been replaced improperly. This has 
resul ted in a loose dial assembly causing the ceramic 
shaft to crack. These screws should not be touched ordi­
narily and are painted red to call attention to th is fact. 
Removal of the screws during routine removal of the 
preselector bottom plate places undue strain on the 
ceramic shafts causing breakage. T herefore--DON'T 
TOUCH. 

IDENTIFICATION OF 
LEFT-OVER PARTS 

The removal of material from equipment spare parts 
boxes for sorting, identification and binning wjll result 
in a certain amount of left-over items. As a ru le these 
are items which cannot be quickly identified by the use 
of a Spare Parts Breakdown list and must be identified 
by other means and different techniques. 

It is important that the equipment application f.or 
these items be preserved since it provides an essential 
clue to their identity. The loss of this clue may prevent 
these parts, which are usual ly of a n:echanical natur~, 
from being identified aod made available for use m 
the system. 

Thjs office bas become aware that some activities have 
consolidated the left-over items for special p rocessing, 
without regard to their indiv.idua~ equipment appli~~tion 
and as a result their identificatiOn becomes a dlfhcult 
if not impossible task. . . 

Activities consolidati ng or g rouping together these left-
over items for the purpose of convenience and special 
handling, :Uust make every effor~ to maintai~ ~1e equip­
ment appl ication, thereby -.kee~m~ to a mtnimum the 
amount of unidentifiable matenal tn the system. 

E.S.O. 
MONTHLY 
COLUMN 

ELECTRONICS CATALOG 
STATUS 

As part of its mission, ESO h~s ?ee~ delegated the 
responsibility of preparing and distnbutmg the Bureau 
of Shjps Section, Part II (Electronics) , Catalo~ of ~avy 
Material. This section will cover all electroniC mamte­
nance repair parts used in the Electronic S~pply. Syst:m, 
and is to be used, where applicable, in the tdenttficatton, 
requisitioning, receipt, storage and issue of these ma-
terials. 

Bureau of Ships Part II will consist of many individual 
catalog sections, each devoted exclusively to a ~articul~r 
commodity and complete in itself. These sectiOnS wtll 
be distributed jl.S soon as they are printed. Standard 
Navy Stock Numbers have been assigned 'to all t~e ma­
terial included. The descriptions for the matenal are 
based on the descriptive requirements of the Joint Army­
N avy-Air Force Manual of Standard Descripti~ns 
(JANAP 109) and the Munitions Board Catalogmg 
Agency requirements. 

EMCR #10 BEING PRINTED 
The actual compilation, layout and printing of the 

l Oth Edition of the Electronic Materials Cross Reference 
is now in progress. This publication, wh ich had a cutoff 
date of 7 February 1950, will include: Foreword and 
Introduct ion (including JANAP 109 Pattern Descri p­
tions MBCA illustrations and abbreviations, ESO manu­
factu,rers, numerical code, cross reference to the manu­
facturers' names, etc. ) ; Section A- Reference Number 
to Stock Number, and Section B-Stock Number T rans­
action Index. Section A will consist of approximately 
1,500 pages with 310,000 reference numbers cross refer­
enced to some 120,000 Standard N avy Stock Numbers. 
Section B, consist ing of approximately 400 pages includ­
ing an estimated 80,000 Standard Navy Stock N umbers, 
will include all stock number transactions (conversions, 
change of control cognizance and replacements) that 
have occurred since the inception of the Stock Number 
Convers ion Program to Standard N avy Stock N umbers. 
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EDITOR 

This new feature is the answer to numerous suggestions and requests from 
fleet and shore personnel for a medium of presenting their individual 
proble ms, gripes and questions on electronics matters and obtaining 
answers to such queries. The continuance of this new feature .depends en­
tirely on you-the personnel in the field-since we must first receive cor­
respondence from the field before we can search out the answers · and print 
them. As a matter of convenience, it is suggested you write directly to: 

The Editor 
BuShips Electron 
Code 993 
Bureau of Ships 
Navy Department 
Washington 25, D. C. 

Edi tor 

BuSHrPs ELECTRON 
Sir: 

Why is it, when using an echo box on the SP radar, 

ring time is ind icated by a loss of grass instead of a 
normal indication of energy being returned by the echo 
box? 

W . H . ETl 
F. K. ET2 

"limited" and f/rll 011 top with 110 ·visible 11oise pallem 
ex cept 011 tbe lower leading a11d trailing edges. For 
further information 011 echo box operatio11 and principles 
.ree ELECTRON for Alfgust 1945, Oclober 1945, Marcb 
1946 and N ovember 1946. 

Edi tor 

BuSHI PS ELECTRON 
Sir: 

EDITOR 

In re ference to your beautiful illustration inside the 

back cover o f the O ctober 1950 ELECTRON ( the elec­

tronics work bench ) , are these benches available to 

Electron ics Repai r Facilities at Shore Based installations 
outs ide the Continenta l l im its? If they a re avai lable, 
how can they be obtained ? 

D. H. ET3 

When an echo box is lfsed, t1 strong 1·inging sigual 
is generated in the echo box and fed into the receiz,er. 
D!fe to the close proximity of the echo box lo !be re­
ceh•er, the signal "seen" by the receiver has a 11ery large 
signal-to-noise 1·atio-so large in fact that tbe 11ormal 
noise pallem is obliterated from the scope and only a 
.rlraigbt line is seen. A s the ringing .rignal from tbe 
echo box decreases in slrenglh, !he sig~~td-lo- uoise ralio 
den·eases tiS evidenced by !he reappearance of !be noi.re 

f:a rz/ the /railing end of !be ringing pallem. A nolber way 
0 of exple~ining !he pallem is that !he ecbo box signe~l 02 

There are "Eiectrouic M odels A & B Unil A ssembly 
T ype IIVork Benches." T ype A was i/luslraled in 
ELECTRON. Check Section G allowrmce list for yolfr type 
activity. I f rz workbench is inclt~ded, order it through 
normczl s!fppl y cbanneiJ. 

t;; ".re~tm·ates" tl:~e 1·eceiver, thus-elimine~ting the noise pat-
w 
IX tern . This condition is compm·able to a strong radar 
~ signed which, as we know from obsertltltion, will be EDITOR 

interference ... 
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. . . MAY BR ING VICTORY ON IH E GRIDI RON . .. BUT 
INTERFERENCE IN '/OUR EQU I PMENT MA'/ B LOCK A 
VITAL DE FENS E M ESSAG E AND CAUSt. DEFEAT IN BATfLt:. 

HE LP US HELP YOU E LIMINATE '/OUR HEADA CHES ... 
.... SEND '/OUR PROBLEMS TO THE ED IT OR OF THE 

ELECTRON 
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