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Performance 
from your 

• Six field changes have been authorized in the VG 
Radar Indicating equipment to date . These changes are 

be incorporated at the fi rst opportunity, in order to 

in tain your VG at its optimum tactical value. T hey 
ay be summarized as follows: 

1. Remova l of the spoke or cartwheel effect on VGj 
VG-1 radar repeaters. 

2. Elimination of burning of 4 AP10 tube center. 
3. Replacement of optical un it heat filter. 
4. Rep lacement of SPEER resistors. 

5 . Addition of synchro capacitors. 

6 . Addition of asbestos pads to protect the condenser 

lens immed iately in front of the projection lamp. 

FIELD CHANGE No. 1-Removing 
"Spoke" or "Cartwheel" Effect 

Several reports to the Bureau have indicated that a 
'"cartwheel" p attern appears on the VGj VG-1 radar re­
peaters du ring line voltage fl uctuations (not to be con­
fused with spoki ng caused by low repetition rates and 
jerky anten na motion ) . T he Bureau therefore author­
ized a trial insta ll at ion of a Navy type CRP- 301 222 

vol tage regulating t ransformer in conjunction wi th a 

VG ser ies eq uipment. This insta llation has achieved the 

desi red resu lts . 

Subseguent to th is tria l insta ll ation the Bureau was 

informed by the General Electric Company that voltage 

reg ulating transformers should not be required to elimi­
~e the '"cartwheel effect" if the servo ampli fier sellSi ­

ttv ity wer(; increased and provided the li ne voltage fluc­
tu<~ tions do not exceed + IO% and occur within t his 

range at an oscillatory rate not to exceed 30 cycles per 
minute. 

The G eneral E lectric Company has therefore made 
the following minor changes in the servo amplifier in 

VG equipments after se ri al #125 and VG-1 equipments 
after seria l # 14 5 (a ll VG-2 equipmen ts have th is 
change) : 

(a) Remove C-1511 and C-1512 from ground and 
reconnect 10 paralle l to pin No. 6 of V-1502 as in 
Figure l. 

(b) The capacitors C-1511 and C-1512 may have 
heen connected to pin No. 5 of V-1503 in some 

earlier equipments. In this event they should be re­

moved from V-1503 and connected to V -1502 . 
(c) Change R -1515 to 1.0 Megohms, Ij 2 watt, 
+5 % (same as R-1 505 available in spares) . 
(d ) Change R- 1516 to 2.2 Megohms, Y2 watt, 
+ lO j/o (same as R-6188 and R-6189 available in 
spa res ) . 

The above changes may a lso be made to GE servl­
amp lifiers in VC; VC-1 , SCj SK series equipments, and 
50162A synchro amplifie rs. The Bureau o f Ships de­

sires that the above alterations be made in eq uipments 
on which the cartwheel ind icat ions are apparent. 

lf the ··cartwheel effect" is apparent on the subject 

equ ipmen ts after the servo un it has been modified, the 
Bure<IU desires that a voltage regulating transformer 

Navy type CRP-30 1222, 30 1605, or 3021 15 be installed 
with the VG; VG-l equ ipment. Add itional regu lating 
t ransforme rs are under p rocureme nt and by M arch 1945 
wil l bt a\·a ilable at yards and bases. 
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FIGURE 1.-Scbematic diagram f or Field Change N o. I. 

FIELD CHANGE No. 2-Eiiminate 

Burning of 4AP1 0 Center 

It was found in operation that the center of the cath­
ode ray tube ( 4AP10) had a tendency to burn. ~his 
condition was prevalent on all VG equipments. ~~eld 
Change N o. 2 w as authorized to correct this condttJOn. 
The following material is required: 

X-6003 X:-6002 

F IGURE 2.-Schematic diagram for Field Change No. 2· 

1 470 p.p.f capacitor (can be found in spares as C6103 
or C6113) 

1 6800 ohm -+- 10%, y2 watt carbon res istor 

1 0.68 meg -+- 10%, y2 watt carbon resisto r (can be 

found in spares as R6110 ) 

The capacitor should be connected between pin 3 and 
pin 6 of X6003. The 6800 ohm resistor is to be con­
nected from pin 6 of X6003 to pin 6 of X6002. A~d 
the .68 meg resistor in parallel with R6204 as shown tn 
figure 2. 

T his change should be made only when it is needed , 
as it tends to weaken the trace out to about 1 mile and 
therefore obscures weak close-in targets. If it is desired 
to see ta rgets within this range, the cathode ray tube 
bias control may be turned clock-wise to overcome this 
cen ter suppression. 

FIELD CHA NGE No . 3 -Replacement 

of Optical Unit He ater Filters 

Breakage due to heat has caused considerable operat­
ing trouble in VG equipments. A new type of fi lter 
which has a longer life and a g reater safety factor with 

respect to heat breakage ~as bee~ made available. This 
change affects the followtng equtpment : 
VG Serial Nos. 0- 230 inclusive, except 22 2 and p ll#} 

237. 
VG-1 Serial Nos. 0-2 18 inclusive, p lus 220, 221, 222, 

224, 229, 230, 235. 
VG-2 Serial Nos. 0-21 inclusive, p lus 27 and 44 . 
VG-3 Serial Nos. 0-71 inclusive. 

The replacement of heat filters is accomplished as 
follows : Set the picture e rase control to Erase. Re­
move the cotte r pin and washers from the filter carrier, 
spring the link back off the pin on the fi lter carrier and 
remove the carrier. Remove the g lass by taking out the 
fo'U r retaining screws, and replace with the new g lass . 
Replace t he carrier reversing the above procedure. 
Leave the glass loose in its mounting to permit expan­
sion . Lock the glass retainer screws with Glyptal or 
similar cement. Oil the slide rail w ith a lig ht grease if 
necessary, and see that the fi lter carrier rides in and out 
freely. 

A more detailed set of installation instructions are 
supplied with the new glass .fil ter. 
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FIGURE 3.- Field Change No. 5 . Com peusating capaci­
tors are added in the conventional mmmer. 

change kit are to be added in the circuit in a conven­
tional manner as shown in figure 3. The leads from 
C-6405 are wired across terminals S1, S2 and S3 of the 
5CT synchro B-6003 for correcting the power factor. 
If this change is made from spare parts available, it is 
ve ry important to make sure that VG and VG-1 equip­
ment subsequent to serial #S67 have been fixed in pro­
duction . The three capacitors do not differ in capacity 

FIELD CHANGE No. 4-Replacement from each other by more than -+- 1 percent. They may, 
of Speer Resistors however, be .6 p.f -+-10% . 

Speer resistors have proved to be of doubtful t 1 -~"~"-'-" 
f 1· . . 0 er ~;;.r- H G 6 ance. There ore, to ~ tmtn.ate any future troubles, th~ IELD C AN E No. -Failures of 

are being repl_aced wttl.1 reSIStors of correct tole rance rat- · Parabolic Condenser Lens (1) 101 
ing The equ1pments tnvolved will be · 

· . · M any condenser lenses (1) 101 of the V G Series of 
VG sen a.l No. 1-49 inclusive equipmen ts have cracked because of excessive heat. 
VG-1 senal N o. 1-49 inclusive This is not a fau lt of the lens but is caused by the lens 
VG- 3 seria l No. 1-18 inclusive mounting . 

There are sixteen of these resistors · 1 The lens is held in place by metal clamps which pro-m eac 1 equip-
ment. No replacements need be mad · · J. ect slig htly over the edge of the lens. Since metal is a . . e tn any equip-
ment 1n operatiOn un less one or more of th f ll · better conductor of heat than glass, the clamps conduct 

l . 1 .d e o owmg 
defects are P atn Y evl ent : 1. Sweep Je tl ·d f the heat to the portions of the lens they touch. This ng 1s outs1 e o 
adjustment range of potentiometers· 2 G t 1 tl causes an uneven d istribution of heat about the surface . , . a e eng 1s 
outside of adJustment range; 3 G ate bias d . t t f . . · a JUS men or 
s~tis factory tn ggen ng outside .of range gate bias poten-
tiOmeters; 4 . Unstable operat1on of a k ·1 
!a tor. 

r nge mar - osc1 -

The trouble shou ld be isolated to the ·bl · . . respons1 e et r-
CUJ.t before the res tstor u.nder suspicion is changed. Re-
ad justment of that partiCul ar circuit wi ll be necessary 
after replacement of a resistor. 

FIELD CHANGE No. 5-Addition 

of Synchro Capacitors 

of the lens and internal stresses are set up which w ill 
eventually cause the lens to crack. Also, as the lens 
heats up, it expands. It bears against these metal 
clamps, which tend to keep the lens f rom expand ing in 
the p laces held by these clamps ; again, stresses are set 
up tending to crack the lens. 

To correct this trouble it is recom­
mended that asbestos pads be placed be­
tween the clamps and the lens. These 
pads will compress a slig ht amount as the 
lens expands and will a lso serve to in­
sulate the lens from the clamps, g iving 
a more even heat distribution about the 

• yrface of the lens. 

A Front View of .tbe VG-2 Rem ote l ndicatiug Eqt~ip­
ment showm g controls at extreme 1·igbt. 

Oblique V iew of VG Remote Indicating Equipment 
witb end cot'er removed. 

\Xfhen re-assemblying the lens, care should be taken 
to see that there is at least V<! inch of ai r space between 
the lens and proj ection lamp. Also, it is very importan t 
that the air filters be kep t clean to insure a continuous 
flow of a ir in the uni t. 

The G enera l Electric Company f ield Eng ineers have • 
been supplied with asbestos pads and spare lenses. If 

the lens is defective, a rep lacement may 
be obtained at the N avy Y ard th roug h 
the Electronics O fficer. 

When one or more of the above 
changes are made it is important that the 
diagram in the instruct ion book be cor­
rected, the change be shown in the Radar 
Log, and the Bureau of Ships be notified 
in the monthly radar report. 

Jn the early seria l numbers of the V G there was an 
omission of the three synch ro capacito rs, both in the m­
st ruction book and in the equipment itself. Fi. 
change no. 5 is an authorized correction o f this over­
sight. The three .6 p.f capaci tors su pp lied in the fie ld 

Jt is imperative that these pads be 
adJ ed to a ll V G Series equipments. 

fiGU RE 4.- Dimemions of 
asbestos pad. 

Tbe mrrenl iss11e of C. l.C. magazine 
inrlNdes an article on the opert~lional and 
taftical 11.re of Jl G eq11i pmenl. 
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• Perhaps few of us realize the 
tremendous amount of research and 
development that is represented by 
each piece of new equipment which 
we uncrate and install. But let us 
try to trace one of the many pro­
jects from its infancy-that of the 
new UHF communication equip­
ment. 

THE BACKGROUND 
Many months ago the organization responsib le 

for communication p lanning and for the design of 
comm~:~n i cation equipment saw that an entirely 
new concept of communications for short range 
use was developing. 

Equipment research groups had not be~n blind 
to such possible applicat ions and as early as 1931 
had been actively engaged in a program of study 
and development of radio equipment in the VHF j 

UHF f requency range. T hus, in 194 2, when an urgen t 
need was established by our early war experience for a 
coordinated, short-range communication system provid­
ing a large number of useable channels, a sound bas is 

was available for the selection of frequencies and the 
design of equipment which would best meet fleet needs. 

After evaluation of the numerous factors involved in 
establishing such a comprehensive system, the band be­
tween 225 and 400 megacycles was selected for these 

reasons: (a) It was a frequency range w here current 
techniques and components could be utilized to proYide 
a satisfactory production design. (If a band above 500 
megacycles had been selected sud1 extensive deYelop­
ment of components would have been required that the 
time delay would have been excessive.) (b ) It was com­
paratively free from sporadic long-range pr.opagation ; 
thus communications within a limi ted area would be 
relatively secure from interception outside that area. 
(r) It was a frequency range that mig ht be made avail­
able for post-war use. (d) T echniques permitted a 
channel spacing which would provide an adequate num­
ber o f channels for a flexibl e, coordinated, complete 
communication system adapted to large fleet operations. 

An extensive study of maste r-oscillato r, continuously­
variable equipments revealed that they could not meet 
the needs of a comprehensive communication system. 
Development, therefore, of a new series of crystal-con­
trolled qu ick-shift equipments was indicated. In order 
to insure that a complete system would be provided, yet 
hold the number of separate equipments to the mini­
mum necessary to meet the needs of the service, four 
general categories of equipments were established : 

l. Ship and shore ( for general service application 
aboard ship or at established shore stations). 

2. Portable-vehicu lar-landing craft . 

3. Pack set. 

-L Ai rcraft. 

Because of the nature of the operations which the Navy 
had undertaken in the Pacific it was considered undesir­
able, and in many cases impracticable, to impose geo­
graphical limi tations on the use of channels or f requen­
cies. Furthermore, extreme flexibi lity and rapid chan-
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Front panel of the TDZ , Transmitter. N ote the tele­
phone dial and cbannel indicator on lbe botlom panel. 

nel-sh if t were considered necessary to provide com­
municat ions adapted to the ext remely fluid movements 
of units in large task forces. For these re~sons each 
equipment has been designed to operate on any assigned 
channel in the 225-390 megacycle range, and incor­
porates quick-shif t features w hich permit rapid shifting 
between a number of p reset channels (four in the pack 
set and ten in the larger equipments). 

THE PROGRAM STARTS 

Thi~ communication system had been developing in 
the mmds of the planners for some time but it was not 
until early January 1944, at a conference between CNO 
BuShips and B.uAer,. that it began to take formal shape: 
After much discussion of the problems involved , the 
program was form ally launched by a CNO directive is­
sued in February 1944, establishing military character­
ist ics for the basic equipments and directing that quan­
tity production of these equipments be started in 1945 . 
Specifications were prepared by BuAer and BuShips, 
and contracts awarded for the development of models. 
Production in the more urgent categories was author­
ized on a high-priority basis to expedite delivery to the 
fleet. 

Development of 10-channel equipments with the re­
quired character ~st ics was at fi rst considered impossible 
by the Industry m the short time that was availabl I e. t 
is true that basic techniques had been investigated b 

I . d f ' ut a mu t1tu e o very serious problems immed iately p re-
sented themselves. Many new components which were 
hasic to the design of the ec1uipment had to be evol d ve . 

High-stability crystals were required ~o provide the 
necessary number of channels- crystals so radical in de­
sign that no one could foresee all the ramifications tf) 
the design. The hermetically-sealed CR-7 type was tl~ 
final result of much development work. Tubes for 
transmitters and receivers were the next problem. The 
2C39 tube development promises to be adequate from 
the transmi tter standpoint, but completely satisfactory 
receiving tubes are still a p roblem. A new design of 
remote-control equipment which is cap able of integra­
tion with equipments already available in the fleet has 
been developed. These are but a few of the problems 
which were p resented to the designers. 

Adequate main tenance was the next problem which 
had to be faced. Test gear was necessary which would 
adhere to the same rigid standards that were set up for 
the equipment. Inasmuch as no such equipment was 
available, these items had to be developed. The prob­
lem of mutual interference (interference from images, 
spurious emissions, and cross-modulation) was one of 
the most serious. It has been impossible to obtain per­
formance equal to that of lower-frequency equipments 
from this standpoint, but already developments are in 
progress in an effort to attain that goal. 

FEATURES 

.. 

Compacl, miniature cons/me/ion packs a lo1 of radio in 
a small package in the 1\l!odel 1\I!AR. 

meet the needs of amphibious and surface communica­
ons. Other models will soon go into production,-

The complete program presents a coordinated series rcraft equipmen t, monitor and direction finding equip-
of equipments, with an eye always kept on the inte }) ent, and sing le-channel equipment for guard-receiver 
changeabili ty of components. The same an tenna is used and air-station tower use. 
for all equipments. Power and many receiving tubes are 
interchangeable, as are many other integral components. 
Crystals are interchangeable when frequency-range per­
mits, and all crystal holders and crystal ovens are iden­
tical. A common type of remote-control system may be 
employed, if desired , or the specialized controls which 
are provided for individual equipments may be used. 

Three types of equipments will first be seen in the 
fleet ; the MAR transmitter-receiver, the TDZ transmit-• ter, and its companion receiver the RDZ. A little later 
the MAY, a one-man pack-set, and the RDR receiver, . 
companion of the MAR, will make thei r appearance. 
These models are being given the highest priority to 

Functional design is the keynote of this netv receiver, 
M odel RDZ . 

Not only is this equipment in a new band, to meet a 
new concept of communications, but the design is new, 
- from inside out. New and improved components 
inside, to meet the high standards of stabil ity and per­
formance. Streamlined cabinets outside, to overcome 
the deficiencies of previous housings. Quick-shift mech­
anisms are built into the equipments, so that channel 
selection and indication can be accomplished either at 
the equipment, or from a remote point. 

Every time a new piece of electronic gear is p laced 
aboard a naval vessel, weight and space compensat ion 
is requi red. Space requirements of this equipment are 
reduced by compact construction and by using fil e-cab­
inet type slide d rawers to eliminate the necessity for 
side and back access. W eight is reduced wherever prac­
ticable without sacificing reliability. 

The sh ip receiver is completely modern in design and 
appearance ; a marked departure from the conventional 
"black box" which has housed receivers in the past. 
Every feature of design has been considered from the 
j ttnrtio11al standpoint with the result that : 

... (a) The cabinet is streamlined to eliminate sharp 
{- ]ges and corners on the cabinet-mounted enclosures. 

An added advantage of this design is the elimination of 
a source of possible injury to operating personnel. 

RHgged conslmrtion is exemplified by this 
RDZ pre-selector chassis. 

(b) Control knobs are recessed to protect them 
against .accidental movement. 

(c) Servicing is faci litated by file-cabinet construc­
tion, since all components are accessible from the front 
of tlH> cabinet. 

(d) Captive, quick-acting fastening devices are used· 
for securing shield p lates, eliminating a multi tude of 
loose screws. 

(e) Thumb screws to hold the front panel are elim­
inated by a simple, positive, quick-acting locking device. 

Many other features will become evident upon a 
more detailed study of the equipment. 

Portable and pack equipments utilize miniature com­
ponents and techniques to get maximum performance 
in a minimum of space and weight. Cases are special ly 
designed to be of the proper form and weight for ease 
in carrying, bearing in mind that they must be submer­
gence p roof in transport condition, and waterproof in 
operating condition. 

THE NEW EQUIPMENTS 

Now for a quick look at some of the actual equip­
ments. Only a brief description is g iven since they 
\Viii all be discussed in detail in fu ture articles. 

Model TDZ is a crystal controlled, general purpose, 
ship-and -shore transmitte r. Ini tially, crystals for one 
hundred frequencies are being shipped with the equip­
ment. I t has the hig hest power output, 30 watts, of any 
transmitter in the series; covers the range 22 5-400 mega-
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cycles; uti lizes an Autotune mechanism to provide ten 
preset channels anywhere in the band , and can shift to 
any one of these channels in thirty seconds from either 
a local or remote channel-selector-indicator unit. 

and has a quick-shift 1-;echanism which provides ten 
preset channels in any portion of the band. Transmitter 
power output is approximately s watts, and receiv(jj) 
sensitivity is of the same order as realized in the RD~' 
A unique case and careful design has made th is equip­
ment waterproof in operating .condition, and submer­
gence proof when the covers are on for transport. 

·~ RMA preferred numbers 
Model RDZ is the companion receiver for the TDZ. 

It is being shipped initially with crystals for operation 
on the same one hundred frequencies of the TDZ. It 
covers the range 225-500 megacycles, has a sensitivity 
of approximately 10 microvolts at 10 db signal-to-noise 
ratio, and utilizes an Autotune system to provide ten 
preset channels anywhere in the band. It can shift to 
any one of these channels in less than ten seconds from 
either a local or remote control. 

Model MAR is a versatile, portable transmitter-re­
ceiver for landing craft, vehicular, and field use T 

· WO 
basic cases are required for operation f rom a 12-volt 
supply, but accessory cases are furn ished so that a com-
bination may be selected to meet almost any condition 
or power source. It is being shipped with crystals for 
operation on the same one_ hundred frequencies as the 
TDZ-RDZ. It covers the range 225-390 meg 1 acyc es, 

Model RDR is a companion receiver for the MAR, 
developed to meet the requirement when two receivers 
are used with each transmitter. In rea li ty it is the re­
ceiver portion of the MAR, with slight alterations in 
arrangement of connectors and po\ver-supply com­
ponents. 

Model MAY is a pack transmitter-receiver designed 
for one-man carry on a standard pack-board. I t covers 
the range . 225-400 megacycles. A turret assembly pro­
vides four channels which may be preset anywhere in 
the band, any one of wh ich may be selected instantly. 
Transmitter power output is approximately 2 watts. 

Look for more on UHF communication equipment in 
future issues. 

• Newcomers to the field of elect ron ics are often per­
p lexed at the Navy's use of apparently odd-sized values 
of small resistors and capacitors in electronic equipment. 
T hey wonder why a 4700- or a 5100-ohm resistor is 
specified, when actually the choice o f a nominal 5000-
ohm unit would seem more logical. For the answer it 
is necessary to go back to the time when resistor values 
were picked from a list of nice, round numbers,-such 
as 1000, 1500, 2000, 2500, etc. These values were 
qu ite satisfactory for many purposes, but in circuits cal­
culated for use with vacuum tubes the results very sel­
dom fell very close to these "standard" valu~s, and spe­
cial tailor-made resistors were o ften required. Addi­
tional values were added from time to time, bu't de­
signers were still generally unable to p ick values from 
stock to fill critical needs. 

M odel TDZ has ' fi le cabinet" arrangement of . 
. touts, and a new shork-motmt which s11spends entire 1111it at 
tis renter of gravity. 

Several years ago, RMA (Radio Manufacturers Asso-
ciation) introduced their list of "Preferred Number 

"

Values of Fixed Composition Resistors". T his coordi­
nated system provided stock items within 5% of any 

}) ~onceivable value without adding to the quantity of 
items which must be carried in stock. The system met 
with universal appeal among designers and manufac-
turers alike and is now in general use. It is standard 
in the Navy for a ll small molded-composit ion resistors, 
and fo r small mica- and ceramic-dielect ric capacitors. 

Basically it is derived from a list of numbers from 10 
to 100, the numbers being spaced so that each differs 
uniformly from the next by 10%, accurate to two sig ­
nificant figures. These numbers are shown in the firs t 
column of the accompanying partial table, and represent 
only the sig nificant figu res of the complete list. T hus, 
in the complete list, the number 12 is expanded to rep­
resent values of 1.2, 12, 120, 1200, 12000, etc. As ad­
jacent values taken f rom the table are separated by 10%, 
any value wi ll fa ll withi n 5% of one of these standard 
values. This accuracy is quite satisfactory even for some 
of the more fussy applications, such as cathode-bias 
resistors, critical voltage dividers, and certain meter 
multipliers, etc. For general use in the average run of 
electronic equ ipment, however, an accuracy of + 10% 
is quite satisfactory, and in many cases a tolerance of 
even 20 % may be permitted. T herefore, only certain 
of the numbers are used in the 10% and 20% tolerance 
g roups so as to reduce the number of stock items re-
~uired. T hus, resistors having a 10% tolerance are 

available only in sizes listed in the 10% column of the 

table, but any resistance will sti ll fall within 10% of 

some value in that column. Parts having the gre:tter 
tolerance are generally used because they are much more 
likely to be found in stock, and are therefore more 
easily or quickly obtained. They are also somewhat 
cheaper. 

Certain standard p rocedures should be pointed out 

with reference to the indicating of resistor values. On 

circuit 'd iagrams it is not standard to use the word obms, 

or a symbol to represent that word, as numbers adjacent 

to resistor symbols should always be considered as in­
dicating the value directly m ohms unless otherwise 
noted. In all other appli­
cations the word "ohms" 
may be spelled out, or it 
m ay be indicated by the 
symbol Q the cap:tal 
Greek-letter omega. T he 
small-letter, or lower-case 
omega ( w ) should never 
be used for this purpose. 
To obviate the writing of 
so many zeros, it is quite 
common to use abbrevia­
tions, it being standard to 
use the letter k (kilo-) to 
denote thousaad. T hus 
470,000 ohms may be writ­
ten in abbreviated form, if 
desired, as 470 k. Q. N ext 
to a resistor symbol on a 
d iagram it would be writ­
ten simply as 470k. The 
Roman-numeral JVf also 
means thousand, but 1t IS 

not standard and should 
never be associated with 

Table of Signi ficant 
Figures of the RMA 

frefcrrcd N umber Sys tem 

T olera nce Group 

±5% 1 ±10% ±20% 
- - -------

10 
I I 
12 
13 
15 
16 
18 
20 
22 
H 
27 
30 
33 
36 
39 
43 
47 
51 
56 
62 
68 
75 
82 
91 

10 

12 

15 

18 

22 

27 

33 

39 

47 

56 

68 

82 

10 

I S 

22 

33 

47 

68 

resistor values because it might be erroneously inter­
preted as a symbol for megohms (M= Mega-, million). 

It is therefore standard to indicate megohms by an ab­

breviation of the word, as 3. 3 Meg., etc. 

WHAT BAND? 
• In case you're having trouble remembering the des­
ignations of the rada r bands, t ry memorizing this bit of 
scandal : K ing Xerxes Seduces Lovely Princess. 
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• There is so much information contained in th 
. . . . e recent 

Bureau of Sh1ps publicatiOn " Installation and M · 
am­

tenance of T ransmission Lines, Waveouides a d p· 
. .. . b n tt-

tmgs (NavSh1 ps 900,081) that there is a oood 1 
. . b C1ance 

of the RT throw1ng up h1s hands in horror and t · 
. J ' s eenng 

entire y clear of the book. So we have taken the book 
and boded out all the material p rimarily cancer · · 

Jl . nmg 10-
sta. at10n person nel, and are prin ting here only the 
maintenance dope that you should know ]f 

. · you want 
the complete story, d1g U !) NavShips 900 081 C · 

' · op1es 
were sent to almost all classes of ships and m t h 

. • ~ s ore stations. 

Transmission lines, waevguides, and tl1e1' r associated 
connecto rs, form the very nerve system of 1 . e ectron1c 
gear. T

1 
hey receive the s ignals f rom the t ransmitter and 

carry t 1em to the antenna they bring back th · 
f '. e Signals 
rom the antenna. They tie the equipment together in 

much the same manner as the nerves of tl h . 1e uman 
body. W hen they fad , the equipment fai ls ' f tl 

I . . ' 1 1ey are 
poor y assembled the gear 1s 1nefficient and tl b . . . ' • 1e trou le 
IS exceedmgly difficult to trace No ra,/1'0 . . d 

. . · •• OJ 1a ar sys-
tem n better tha11 tis 11'(//IJIIlirrion li11es a11d 'd · tvaveg111 es. 

It is impossible to over-emphasize the importance of 
cleanliness in coaxial transmission Jines or waveguides. 

When called upon to make any repairs or adjustmenh 
you should be conscious of the effects of dirt, copp\f~ 
particles, solder, solder paste, or any fo reign matter. 

These can cause lowered insulation resistance with in­

creased attenua tion, reduce the conductivi ty of conduct­

ing surfaces such as the · inner surface of a waveguide, 

or initiate an arc which can quickly establish a carbon­
ized path between conductors of a coaxial cable, making 
it into a use less piece of junk. 

CONCENTRIC BEAD SUPPORTED LINES 

These lines, commonly called "Coax", have good 

electrical characteristics, but lack flexibility, must be 

maintained with air-tight' integrity, and are difficult to 

service without leaving at least one set of finger pnn 
h ·)~ 

on t. e innter conductor and beads. Since the beads a y 
wax-Impregnated to prevent water pick-up, the insula­
tion resistance depends upon the spacing between con­
ductors, as well as the complete cleanliness of the beads. 

One finger print can establish a low resistance path, so 
that the electrical spacing between the conductors is 

reduced. Arcing begins, the bead carbonizes and further 

reduces the insulation resistance, and a "shorted" line 

results. Obviously dirt, grease, copper filings, other for­

eign particles, can have the same effect. If to this condi­
tion we add the presence of mois ture in the Jines, the 
possibi li ty of breakdown is increased. 

Bead s11pported "Coax" lines m11s1 be mai11tai11ed so 
that any water can be q11ickly and COiltJenielllly removed. 

The insul ation res istance of a dry, ''1e ll assembled 
line shoul d read infinity on your megger. If this resist­
ance drops to less than 100 megohms, the line should 
be dri ed by purg ing with dry nitrogen, or air that is 

known to be dry. If the res istance is still under 100 

megohms, we can safely assume that the line is d irty, 

or that a low resistance carbonized path has been estab­
lished across the beads when water was fJCesent in the 
]' 
me. The line should therefore be taken apart and 

cleaned as soon as time p ermits . 

The line wi ll operate sat~s factorily if the pressure ~1 
only one pound per square mch . H owever, if the pre!. _j 

sure guage indicates about 15 pound s p er square inch, a 

change in p ressure is more easily noted, thus giving 
advance warning of trouble ahead. 

There are several methods of locating leaks in a co· 
axial cable. 

1. The soap and water metbod. Prepare a soap solu­

tion, and brush it around the area suspected of leaking. 

Since the so lution dries rapid ly, this method is effect ive 
only if the leak is large. 

2. Tbe Freon gas method. Freon gas is available on 
every vessel having refrigeration as standard equipment. 
Introduce a small ar'nount of Freon gas in to the line 
through the compressor intake. Test the susp::cted joint 
or sect ion of Coax by use of a detector such as the 
"Turner Torch", "Prestolite", "Frigidair" and "Just­

rite". Attach a rubber hose to the air intake tube, and 

use th is hose as a probe. When Freon gas is present, 
the flame changes color from its normal yellow or blue 

to a bright green. This test is very sensitive, and very 
fast. The Freon gas should not be used when the line 
is powered, and must be thoroughly removed by flowing 
!litrogen or air through the line until the tester used for 
checking shows no trace of Freon at the open escape 
valve. 

3. The Larq11er M ethod. Brush with Laquer and 

watch for formation of bubbles. This method is su­
ior to soap and water, for when the lacquer dnes, 
bubble retains its shape. 

In each case the pressure within the line is increased 
to 30· 35 pounds to make the leak easier to locate. 

It is recommended that each vessel carrying an SA, 

SC, or SK, or SR-2 carry aboard an assembly consisti ng 
of a 25 foot piece of RG-1 8j U complete w ith fit tings 
at both ends. Repairs can then be made rapidly by saw­
ing out damaged sections of the line and connecting the 

RG-1 8j U with the solderless couplings. If such assem­
bly is not available, emergency repairs may still be 

made. If the line is completely cut, with a missing 

piece, it is best to cut back the outer conductor y2 to % 
inches beyond the inner conductor, and splice the inner 
conductor with a p iece of pipe or tube the right size. 
Such a tube can be formed quickly of sheet meta l or 
coppe r, or from a length of braid soldered in to place. 
For the outer conductor a section of pipe the correct 
s ize may be used , or a t~1 be formed from sheet meta l 

solJered or taped in to pb ce. 

Clea11i11g the i1111er colldllrlor of a co­
axial trammi.r.rio11 li11e. 

If the hole is small , under %", wrap it with (rictlort 
tape to keep water out. If the inner conductor is intact, 
a large hole in the oute r conductor may be repaired by 
thin sheet metal tightly taped over the hole. \X!hen the 
inner conductor is injured , it may be necessary to en­

large the hole in the outer conductor, before the inner 
conductor can be repa ired. 

STUB-SUPPORTED LINES 
Stub-supported li nes are concentric lines contammg 

no die lect ric in the electrical field, and are thus highly 
efficient. 

Prefabricated sections should be carried in stock, as 
well as special coupling elements depending on the in­

stallation. These sections usually consist of 12- ft. sec­

tions of stub-supported transmission line with stub dis­
tances of from 21 to 27 inches. Installation notes and 

tables o f coupling types for stub-supported lines may be 
found in N avShips 900,081 , pp. 21-26. 

Should it be found necessary to make emergency re­
pairs while at sea, great care should be taken to avoid 
any relative shi ft between inner and outer conductor. 
The stubs are soldered to both inne r and outer cond uc­
tor, and such d isplacement can easi ly break a stub loose. 
Care must be taken to leave no ext ra solder in the line, 

for this wil l Initiate an arc or cause the line to go into 

corona when power is applied. These Jines are not pres­
surized, thus dirt and moisture can enter them. The 
lines should therefore be maintained in a condition per­
mi tting a continuous flow of air th rough them at all 
times . 

Exercise the greatest care in the storage of spare 
lengths and coupli ngs. When any part of the line is 
exposed to misuse it should be protected by a sheet­
metal hood or othe r means. Do not use the stubs as 
hand g rips or ladder ste ps, as they are essential to the 
electrical opera tion of the system. 

SOLID DIELECTRIC COAXIAL CABLES 
Solid d ielectric cables were deve loped to meet a need 

fo r a line w ith good electrica l characte ri st ics which re· 

qu ires litt le mainte nance, and a min imum of skil l in 
hand ling. 

The oute r b raid I S gene ral ly of st,10Jard copper wire, 
sometimes t inned or sih·er co .1 tcd. The angles of the 
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outer conductor (braid ) with respect to the axis of the 
cable are held to close tolerances to lower high fre­
quency loss, and these should not be greatly disturbed, 
especially when assembling cable to connectors. These 
cables have a high resistance to breaking from constant 
twist, an incidental result when the braided outer con­
ductor was designed for minimum electrical loss. 

When looking for trouble remember this little state­
ment: Cables used primarily for flexing work will break 
the inner conductor ; those used primarily for twisting 
work will break the outer conductor. 

In making installations or repai rs some general pre­
cautions are necessary. 

1. A void bot spots. These include hot air intakes, 
steam pipes, points exposed to stack gases, galleys and 
galley vents, etc. 

2. A void bends which have a bending radius of less 
than 10 times the diameter of the cable. This may in­
volve making brackets for support. The appearance of 
sharp bends is not as important as effectiveness of the 
lines. This applies also to patch cords. 

3. Avoid exposing cable to points of constant abra­
sion . Give th is a little thought, especially when the 
cables come out of the equipment, or go around sharp 
corners. Use grommets, sleeving, tape, etc. 

4 . D o not 11se cable as a tow cord. W hile the cables 
can take a lot of punishment, the less damage they ~us­
tain, the less repair they will need. Remember, in dis­
connecting from a socket, to pull on the plug, not the 
cable. Minor breaks in the outer conductor result in mi­
crophone crackles, unsteady signals, noise. 

. 5 .. Use short !ine!. Power loss (attenuation) in any 
!me mcreases w1th 1ts length. Use a longer line, how­
ever, if it is necessary to avoid hot spots . 

6 . Rtm lines separately. Whenever possible and prac­
ticable, running lines along separate paths will min­
imize the destructive effects of enemy gun .fire. 

Cable p rocurement regulations require that the cable be 
supplied in 500- 2000 foot reels, wi th shortest lengths 
applied to the reels last. When using a length of cable 
longer than the sho rtest one on the reel, be sure to 
replace the unused lengths before leaving the reel. 
Store in a cool dry location, not exceeding l 25o. Low 
temperatures produce no deleterious effects, but the 
cable should be warmed up slowly to avoid moisture 
~bsorption_ by condensa~ion a~d to avoid cracking the 
Jacket whtch, !Jke the msulat1on, becomes stiffer wi th 
decreasing . temperature. Of course, the cable should 
not be subject to rough wear or deformation while in 
storage. 

You should keep in mind that designations diff 
' hd 'ff ~ w1t 1 erent manufacturers. For example, RG-8jU is 

called K-340104-1 by General Electric, 73-5 097 by 
Raytheon, K-99208-1 by RCA, etc.; when used as a 
parts number associated with specific equipmen t. This 

information is tabulated on pages 34-37 of NavShips 

900,081. 

When making emergency repairs and time is to()!} 
short or no connectors are available, the two ends o~·; 
the severed cable can be assembled as follows: Cut 
back the insulation enough to permit twisting the inner 
conductors together. M ake the twist tight. Wrap with 
wire, then with friction tape to a diameter about ¥.! 
larger than the original cable. Then pull the two braids 
together, one over the other and serve w ith wire t ightly. 
Wrap the enti re assembly with tape, and then tackle 
another job. 

For making a " really" emergency splice for larger 
cables, the inner conductors may be joined by wrapping 
the two butting ends of the conductors with a layer of 
copper tape, soldering if possible. If not, serve with 
copper wire, whipping the ends under to reduce corona. 
Wrap tightly with electrical tap e un til the diameter is 
at least 30% larger than the original dielectric diam­
eter. Apply Dow-Corning #4, vaseline, cup g rease, or 
other high voltage resistant material to reduce the ten­
dency toward breakdown of the tape. Pull the two 
braids together, one over the other, serve tig htly with 
copper wire. Wrap the assembly with tape, and tackle 
another job. 

WAVEGUIDES 

Waveguides are, at p resent, the most efficient means 
of transmitting electrical energy at hig h f requencies. 
They were adopted by the designers for use where 
losses in coa.xial lines would be too hig h to consider. 

Dirt and dust settles in waveguides rather easily, but 
they may be cleaned by using a blower converted into 
a vacuum cleaner by reversal of the air direction. A 
length of rubber hose inserted with the waveguide at 
elbows, particularly the lowest one of the installation, 
will remove the undesirable stuff in a few seconds. 
Never use the ship's compressed air system to blow the 
line clear, for th is air may be loaded with rust, scale, 
oil, water, and dust. W hen arcing occurs in the line, 
it may be necessary to clean it by pulling a clean rag 
saturated with carbon tetrachloride throug h the guide. 
Repeat unti l a clean cloth shows no more dirt, and then 
repeat once again with chemically pure carbon tetr{] 
chloride. When carbon tetrachloride is not chemicalty 
pure it wi ll leave a deposit on the surface. 

As moisture condenses on the inner surfaces of the 
guide, it becomes a poorer conductor, and loss increases 

~pitHy with a corresponding decrease in range. Be 
sure that a drain hole is drilled in the guide at its lowest 
level. 

In general, the technician will not be expected to do 
installation work aboard ship while at sea, but repairs 
and replacement of sections of waveguides are not rare. 
When a section is rep laced, care must be taken in align­
ment, and the weight of the p ipe must not be borne 
by the transmitter, or duplexer. . Emergency repairs of 
holes in the waveguide can be effectively made by ream­
ing out the hole smoothly and securing a metal patch 
over it, leaving no uneven surfaces on the inside. 

Sections of fl exible waveguide simplify 
tbe problem of emergency repairs. 

guide may be cut at an angle and soldered, the mating 
piece being cut to .fit the two open ends. A piece of 
3-inch brass pipe, formed into rectangular sections at 
the ends may be used to mate two p ieces of 3" x 1Vz" 
guide. 

When the waveguide is damaged at a bend or a twist 
it would be made inoperative. Rigid repairs require 
considerable time and skill. A short section of flexible 
guide may be used. 

CORROSION 
Corrosion differs from the weather in that in addition 

to talking about it you can also do something about it. 
But .first you should know what it is. For the purposes 
of th is article, co;rosion may be defined as any change, 
usually visible, which takes place on the surface of a 
metal resulting in a color change, or in decomposition 
of surface from an original clean metallic appearance. 
Moisture, conducting materials, other metals nearby, or 
in direct contact, increase the rate of corrosion at any 
given temperature. 

To avoid or to minimize corrosion, follow the good 
practice of keeping the parts clean, dry, and separate 
where possibLe; paint dissimilar metals to isolate them, 
or paint over the contact points when they have been 
bonded, keep the parts cool, and above all, take time 
out and examine the complete system. A look in time 
is worth a lot of cussing after the damage. 

Because a chart helps to tie in a lot of words, the following is given : 

TRANSMISSION 
LI NE METAL 

Copper, brass 
bronze. 
Galvanized iron 
or steel. 

Silver, silver 
plate. 

USE WITH 
Copper, brass, 
bronze, silver. 
Zinc or 
cadmium plate. 

Silver, copper, 
brass. 

AVOID 
Zinc, iron, 
a luminum, tin. 
Copper, brass, 
bronze. 

Iron, t in, zinc, 
aluminum, 
cadmium plate. 

If the hole is small, leave it alone if other repairs 
requi re your attention. Operation will not be badly af­
fected unless jagged edges p roject into the tube. Cover 
with tape to keep water out, if that possibility exists. For 
a large hole, 2 inches in diameter to half of the guide 
shot away for six inches to a foot, you will need to cut 
off and smooth over the ragged edges that protrude into 
the guide, and cover the hole with a formed piece of 
sheet meta l. When a foot or more guide is shot away, 
even up the edges with a hacksaw. Push a rag into the 
lower section to keep fili ngs out. Use a splice of A::x­
ible or rigid waveguide, ei ther ~o ldered or banded 
tightly, and if nei ther is avail able, fo rm a p iece of sheet 
metal using the original guide as a form, solder the 
vertical seam (which shou ld be at the cen~er of the 

~ide dimension) , secu re with bands or solder " hen 
properly aligned. When the damage is at a bend, fl ex­
ible guide is easily used to repair the damage. Solid 

IF NOT POSSIBLE TO A VOID 
Tin the copper or alloy surface. Insert lead shim. Keep 
dry. Paint over to keep dry. 
Usc tinned copper or alloy surface. Csc lead shims. Pain t 
between contact ing surfaces. Pain t over contacting surfaces 
if bonding is called for to keep dry. 
Silver plate the non-si lver material. Usc lead shim. Paint 
over contacting surface to keep dry. 

PREVENTIVE MAINTENANCE 

Th is part of the story depends upon the maintenance 
men. If you do it well , it means that major jobs- not 
counting battle damage- will be few and really far be­
tween. It involes setting a schedule for yourself, if 
one is no t already available, based on the common sense 
of the job. Make your check-off list complete. follow 
it with ca re. It w ill pay off well in longer periods of 
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" routine operation". Here are a few hints that may 
help you work up your own list of things to watch: 

In conce11tric lines. Check gas pressure. Tighten all 
solderless couplings. Check the entire line for evidence 
of corrosion; if found, scrape, clean and paint. Check 
the bond ing of the line at mounting points. Make sure 
that the lines are being supported by the mounting 
straps. Be sure that the dehydra~or is working properly. 

For fle.,:ib!e cables and connectors. Check all ground 
and bondi ng points for corrosion. Look for frayed and 
broken jackets, particularly around corners of equip­
ment, cable com ing out of holes in the chassis, cables 
coming from bulkhead in sha rp angles, etc. Check all 
loose sleeving used with connectors and individual wires 
to see that they cover what they are supposed to pro­
tect. Look for cold-solder joints. Use the D C re­
sistance bridge or the megger for every lead which may 
give trouble. Gradual change in insu lation resistance 
are signs of potentia l trouble. \'<lhere vibration is ex­
pected, or is present, it is advisable to tape over the 
coupling rings of the connectors. Support al l cables 
which are limp and which can be caught and broken 
accidentally. Don't let them hang in frQnt of instru­
ments. Check the cable runs wh ich go through storage 
compartments. Make sure that no supplies are packed 
around them. They nee~ air and air circulation to keep 
them cool, partiCu larly 1 f they are carrying appreciable 
power. Do not allow cab les to kink. Check stuffing 
tubes for water tightness. 

For mbber and p11/se cables and connectors. Check 
the solderi ng of the pu l e connector, and the shield of 

SP-FOR POST WAR HUNTERS 
Lieutenant Canady reports the following Important 

operational data: 

.. A flock of geese was picked up on the SP at ll ,OOO 
yards. appeare:cl on the SG at 9000 yards, was tracked 
,l( :?'S knots to cro;s sh ip'~ tour e about 1 mile ahead!" 

Editor's Note. We think this equipment should be 
unpro\'.ed to the e::xte:m that the b reed of geese may be 
determined .... 

the pulse cable. If the job is not well done, the system 
will rad iate power wh ich wi ll interfere with adjacent 
radio equipment. Protect the cable from any crushing 
which might loosen the inner conductor f rom the first 
layer of rubber. W hen air enters the line, it can start 
corona. Check the bonding of the outer shield of the 
cable to the ship's structure. Make sure the cables do 
not run too closely to hot vacuum tubes. Tropicalize 

Your 

For W aveg11ides. Check contact surfaces for mating 
flanges of waveguides. M ake sure that gaskets are prop­
erly seated. Make sure that the water d rain hole is clear 
and free to drain . Check the store rooms to see that 
lieavy suppli~s are not packed around the waveguide. 
~ake sure that the suppo rts are bearing the weight of 
the waveguide, and that it is not slipping. 

Remember that the p rimary responsibil ity for the E q u .I p me nt 
radar and radio technician is to keep h is eq u ipment on 
the air for the largest possible percen tage of the time. M 
An emergency repair k it shou ld be assembl ed and kept ,, , J 
read ily access ible, when the need for such repairs is an ']) _ 
ticipated. But remember that " haywire fixes" are not 
good p ractice, and complete and proper repairs should 
be made at the earli est possible moment, even if the 
system seems to be workin,g well . 

STACK GAS 

Recently at Boston a Y ard electrician succumbed to 
an illness which wa~ traced to inhalation of "slack gas," 
and at another yard, a contractor 's eng ineer d iscovered 
his rating assistant passed out on the mast and it was 
necessary to lower him wi th ropes to a lower deck and 
administer artificial respi ration. Stack gas has a purD 
gent, unmistakable odor, and a few 'wh iffs' leave the 
throat raw and a nauseating feeling in the . tomach. 

W hen you were in SoPac your capacitors shorted, 
mould grew gray and green on the cotton at the ends 
of your acetate coated insulation, and li ttle pi les of 
"crud" developed on the terminal blocks and in hidden 
corners of your equipment. \'<lhen you were creeping 
up the Slot watching for the T okyo Express, or listen­
ing to "Washing-Machine Charlie" doing his regular 
run over Torokina, you cursed the heavy heat and high 
humidity of the t ropics, and remembered that you were 
made for a temperate climate. But did you reali ze that 
the radios and radars, the sound gear and the wiring 
and the meters were also made fo r operation in a tem­
perate climate? As the shield cans and cases expand 
and contract with the changing heat they breathe the 
moisture- laden air, and the metal surfaces corrode in 
the p resence of moisture. It was soon found that heaters 
had to be left on at a ll hours, and that even at best 
receivers lost sensitivity, cases rusted and fittings cor­
roded, filter condensers and transformers burned out or 
shorted . After you had been in the tropics long enough, 
~ou learned to take trouble for granted ; you cursed the 

,trea and got on with the job. \'<le now know more 
about the p roblem, and it is no longer necessary for 

you to take the effects of the tropics lying down. W hen 
you dig an i-f transformer out of spares, it need no 
longer remind you of the box of cookies and nu ts that 
Sweetie-Pie sent you last October and which you re­
ceived this May. It need not, that is, if you ''tropicalize 
your equipment". 

Let us fi rst see what is being done here at home, with 
the new gear that is now coming off the p roduction 
li nes. first of all , ex haustive experiments were made 
by armies of experts under field conditions, armed with 
assorted poisons, varnishes and lacquers, microscopes 
and Latin dictionaries. Spots of corrosion were scniti ­
nizcd , tropical mould spores were isolated and exam­
ined until their private lives were as we ll understood 
as that of the common house fly, and the effects of 
moisture upon the various materi als used in electronic 
equipment was studied. Reports, specifications, more 
reports, recommendat ions, experiments, procedures. and 
p lans for still more experimentation poured in. \'<le 
arc not interested in the details of this rcse,t rch, except 
to ,tssure ourseh·es that it was clone, and is conti nuously 
being carr ied forwa rd . foll owing the lead of the United 

tales Army Signal Corps, th is war behind lhL' war is 
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being waged wherever American equipment goes into 

operation. 

A s far as practicable all Navy and Marine Corps gear 
now coming off the production lines is being tropical­
ized. This consists of ( 1) potting in sealed cans all 
materials such as fixed condensers and components not 
requiring adj ustrnent; ( 2) treating the surfaces of all 
exposed elements not involving electrical contacts with 
moisture resistant varnish or lacquer which contains a 
fungici de; ( 3) treating felt and similar materials whose 
characteristics would be destroyed by varnish to provide 
immunization against moisture and at the same time 
preserving thei r electrical and physical characteristics. 
The "Ceraseal treatment" is one method frequently 
used to accomplish this result. ( 4 ) Use of ·insulation 
not liable to surface leakage through condensation or 
the g rowth of fungus; ( 5) prevention of corrosion 
from electrolysis by sealing all soldered joints in the 
wiring with insulating varnishes and lacquers; ( 6) 
treatment to prevent corrosion of metal surfaces of 
switches, contacts, capacitor plates, etc., as the result of 
salt spray. Some units are inclosed in waterproof cases. 

How effective is this treatment? Before the Army 
began to tropicalize its .field equipment, the famous 
walkie-talkie (SCR 536) had an average .field life of 
just two days. This has been extended to an average 
.field life of three months by tropicalizati on. In addi­
tion to th is longer li fe, the sensitivity of the receiver 
has been greatly improved. Recent reports indicate that 
sensitivity is generally improved, in some cases by as 
much as 1000% . 

It is just as necessary to p rotect the insides of elec­
tronic gear as it is to protect the hu! ls and guns and 

other components of our .fighting ships. A DD is pa:nted 
time after time, a radio is painted once on the outside 
yet is infinitely more vulnerable and delicate. And cer: 
tainly the problem is no nearer solution if we are con­
tent to curse the humidity of the combat zone or the 
corrosive salt of the sea. 

The program of tropicalization is fund amentally a 
fight against the effects of moisture. Fungus growth 
requires an atmosphere of 70% to 80 % re lative h u­
midity. When gear is kept dry there is no fungus prob­
lem. Air that is saturated ( 100% R. H .) at 90o F is 
at 55% relative humidity when the temperature is 
raised 20° F. A good working rule, therefore, is to 

maintain all the equipment at 20° F above ambient 
temperature. 

Most equipment designed for operation in exposed 
locations, even in the pre-tropicalization days, included 
heaters for keeping the temperature inside the cabinets 
well above the outside temperature. T hese heaters should 
be on when the gear is not in operation, except when 
leaving them hot wou ld interfere with actual mainte-

Equipment being tropicalized at the f actory bef ore 
delivery to the services. 

nance work. For equipmen t not so desig ned, simple 
heaters consisting of heating elements or light bulbs 
can usually be improvised. Cabinets need to be con­
structed for the proper stowage of test instruments and 
spare units. These "hot boxes" are as necessary for 
your tube checker and voltmeter as they are for you r 
uniforms. They can be easily constructed of plywood, 
with staggered shelves so that hot air is caused to cir­
culate from a heat source p laced at the lowest com­

partment of the cabinet. Remember, when you tie up 

your PT at the base, the heaters must be left on ( th is 
may requi re a wiring modification) if you expect the 
gear to be in a healthy condition when you are ordered 
out next time. And it is safer, easier, and quicker to 
keep the moistu re out to begin with than it is to cook 
it out later on. Of course, high voltages must never') 
be applied until the un it has been dried out to remo / 
all the dampness wh ich has settled in the box due to 
fog, dew, and condensation. The power supply for 

heaters may have to be obtained from shore sources. 
Gasoline heaters, such as that furnished with the SCR 

~27, or small auxili ary engine generator units may be 
stowed ashore and broken out when the ship's supply 
is not available. 

Special varnishes and lacquers have been developed 
and approved and are now avai lable by requests placed 
through your electronics officer to The Bureau of Ships. 
When procuring moisture and fungus resistan t coating 
materials for the treatment of communications, elec­
tronic, and associated electrical equipment, simply indi­
cate any varnish approved under Specification J AN-C-
173 and whether it is to be used in the vicinity of sele­
nium rectifiers. These rectifiers a re sensitive to a Mer­
curial varnish. This commodity is furnished in one­
gallon cans, five-gallon pails, and in 55-gallon drums. 

The Army prefers a rapid drying lacquer, while the 
N:tvy recommends the use of a resin varnish, preferably 
one containing mercuria l fungicide. If the approved 
materials are not available, Navy varnish Cat. No. 52-
V -1680 (Spec. 52V1 2) or Air Corps varnish Cat. No. 
R-52-V-2900 (Spec. ANTTV-118) may be used. These 
varnishes are actually superior to the fungicidal var­
ni shes in moisture resistance quali ties and while not 
fungicidal act as a deterrent to fungus growth by exclud­
ing moisture. If there are Signal Corps units nearby, 
they may be able to furnish you suitable material from 

the kits that have been issued them. 

~~fore varnish is applied to electronic equipment, the 
ex1stmg mould must be eliminated. The mould plants 
and spores can be killed by heating the gear to about 
120°. F. But this .is not, in itself, enough. New spores 
ca.n ltve on the res1due of this dead mould , and the gear 
w11l s~on be as bad as ever if this source of fungus 
food IS not removed. By using care and doing a thor­

ough job of cleaning, using a brush and following with 
cleansing fluids such as white gasoline or carbon tetra­
chloride, equipment can li terally be brought back from 
the dead. Heat does more than kill the mould. It is 
needed to remove water that has been absorbed by com­
pon.ent.s . . 140° F. of heat should be the upper limit to 
avo1d mJury tq waxed components. Apply thischeat for 
two hours (add two hours for each 10° less than 140° ) , 

to assure thorough drying. It will be necessary to con­
struct a drying oven, but this need not be a major ob­

stacle. Lamps are the best source of heat, canvas can be 
st retched over a frame satisfactorily, for it easily stands 
140° . Plywood can be used. But watch the temperature 
constantly, and do not risk injuring your gear by over­
heating. 

Meters have been taken from salvage depots and 
made to function like new equipment, and entire radar 
systems saved from survey by a thorough cleaning job 
followed by moisture-proofing. D on't throw up your 
hands in horror at the first sniff of the musty stench 
that boils out of a unit that has been left too long in 

Right side of bottom deck of a TBM-1 0 M odulator U11it before and after the tropicalization treatment. 
new equipme1/t being 11npacked aud treated before going i11to sen1ire with the flee/. 
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TBM-10 1Hod11lator Unit before and after tropicalizat/on. Note that all cloth covered wires to the modulator trans­
former T-405 have been attacked by j11ngus growth. 

the unequal battle with the jungle. You wil l be sur­
p rised at the few replacements that wi ll be needed once 
the equipment is thoroughly cleaned and treated . 

The varnish may be sprayed on, or appl ied with a 
brush. If a spray is used, the gear must be disassembled 
so that a ll components are accessible. Elements that are 
not to be covered with varnish must be masked. The 
surfaces must be clean and dry and the equipment 
should s till be warm from the drying out ovens, so that 
no condensation has taken place. When the masking 
is removed , there will be some touch-up work to do 
with a brush, and the equipment must be allowed to 
dry. T hen the equip ment is assembled, realigned, and 
tested. 

The brush method, which will be more widely used 
in the field , requi res more time and more labor, but 
less equipment. Open up the cabinets, disassemble as 
necessary, un til all components are ·accessible. Bake out 
moisture and b rush on the varnish as desired , age and 
reassemble, align and test. The aging process is some­
times necessary before rea lignment, as there is likely 
to be some frequency shi ft as the varni sh dries out. 
Do not forget to t reat the spare uni ts and the test equip­
men t wh ich suffer more since no heaters are provided 
for keep ing th is part of your gear in operating condi­
tion . 

rub together for electrical contact: bearings, poten ti­
ometers, variacs, contact fingers, shafts ; mechanical 
parts, ceramic insulators and terminal s subjected to 

more than 600 volts where danger of flashover exists; 
windows, lenses; rotating equipment, resistors where 
wattage dissipation is undesirably affected, or where 
coating material may become carbonized. The polar 
relay of teletype equipment should not be varnished. 
In general, all you have to do is approach the project 
with intelligence, and do not put the varnish where it 
obviously would do harm. 

High voltage terminals and insulators may be treated 
with D ow-Corning Compound #4, a vaseline-Jike sub­
stance avai lable almost everywhere. This substance has 
high dielect ric strength, low dielectric constant, is water 

repellent, and has a h igh insulation resistance. It can 
be used in connectors where there is a possibility for 
water entering the equipment, such as type N fittings, 
Jones plugs, Cannon plugs, etc. 

Much of the field work will consist in improvis­
ing drying ovens, using substitute materials, devising 
gadgets. When the special varnishes are not available, 
visit the Signal Corps and " borrow" lacquer. Remem­
ber that the harder you attack this problem, the easier 
your own life will be in the long run. 

To Summarize: 

1. Keep your gear hot and d ry. 

2. Keep it clean of dust and possible mou ld sup· 
porting materials . 

3. Paint your gear with varn ish- particularly if 
operating conditions are bad . 

ISOLATING TROUBLE IN 
LORAN RECEIVERS 

By Lt. (j.g.) John L. Hola han, USNR, Escort Divis ion 36 

The counter test patchcord, which is normally used 
in aligning the DAS-3 indicator, can be used to serve 
the funct ion of a signal generator in isolating trouble 
in some particular stages of the receiver. One end of 

"

the cord is plugged into the second counte r (hole No. 
f\\. ( 2) on the indicator unit and the other en_d , which is 
-!} normally p lugged in to the "counter-test" Jack on the 

receiver, is touched to the signal grid of V-301, V-302, 
V- 303, V-304, V-305 and V -307. If the stage being 
tested as well as the stages foll owing it are OK, then 
a sig nal wi ll show up on the indicator screen . By start­
ing with V- 307 and working back, the troublesome 
stage can be determined almost immediately, without 

the a id of additional equipment. 

Burea11 Comment: The suggestion is equa lly appl ic­
able to Models LRN-1, LRN-1A, DAS-1 and DAS- 3. 
Use the No. 2 test jack as a source of divider waveform 
output and apply this output to each stage in turn, start­
ing with the video amplifier and working back toward 
the RF ampli fier. In the DAS-4 the lead from the sec­
ond div ider at the TEST-OPERATE switch is a conven­
ient source ( th is lead is the shielded one). The sw itch 

All surfaces supporting circuit elemen ts ( res istors, 
capacitors, coils, etc.) and all circu it e lements and inter­
connecting wiri ng shou ld he covered with the coating 
materi al, as also should be the nonvarni shed and non­
painted metall ic surfaces includ ing shield cans, cases 
and covers. T he varnish should not, of course, be ap­
plied to any su rfaces where it will inte rfere with the 
operation of the equipment. Such surf aces incl ude the 
contact portions of relays, sockets, jacks, test points, 
plugs, key~. bind ing posts, connectors. surfaces which 

4 . If ~ecessa ry-bake out each unit of equ ipment() 
penodtcally to . dn ve out absorbed moisture. 

5. Report any conditions that may be of help in 
th is prog ram. 

should be kept in the OPERATE posttton. Of course, 
the d ivider output can not be used for receiver align­
ment. 

The outputs of the divider (counter) circui ts in 
Loran indicators are very rich in harmonics which will 
pass th rough and be amplified by the receiver. Inci­
dental ly, accid ental pickup of th is output may produce 
very confusing indications on the indicator screen, since 
the appearance is often quite similar to actual signals. 
Divider output pickup, however, may be d istinguished 
f rom actual signals because it occurs at regular intervals 
across the screen, and is not affected by the movement 
of the OSCILLATOR-FREQUENCY (DRIFT) con­
trol. · 

BLEEDER RESISTOR FAILURE IN 
MODEL QCJ-9 SONAR EQUIPMENT 

E. S. Wuest, CRT, U.S.S. Owen '(DD 536) 

1. Th e sound gear recently suf­
fered a casualty in the driver. 
The symptoms \vere: 

(a) A fifty percent increase 
in oscill ator plate cur­
rent. 

(b) An arc-ove r in the dri ver 
tun ing condenser. 

2. Whil e checking over the 
egui pment, it was discovered that 

the osci II a to r plate voltage was 
in excess of one thousand volts. Normal plate voltage 

is 550 to 75 0 volts. This increase in plate voltage caused 
so much more r-f swing in the oscil lator tank circuit that 
the tun ing condenser spacing was inad equate and r-f 
arc-ove r occurred between stator and rotor plates. 

3. Investigation of the power supply showed that R433, 
a '5 000 ohm, 60 " ·att res istor in the bleede r circui t was 
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burned ou t. The circui t was checked but no cause of 
failure could be assigned o ther than excessive heating, 
yet the driver blower was running and steel mesh covers 
had been installed almost a year previous to the failure. 
4. A new resistor was installed. All voltages checked 
normal but the new resistor smoked slightly for about 

an hour after the equipment was turned in. It did not 

char or discolor, so the equipment was left in operation. 

5. The cause of failure seems to be the inadequate wat­
tage rating (60 watts) of R4 33. 

6 . Computations indicate that the driver blee::ler circuit 
operates R4 33 at a 60 % plus overload in normal run­
ning. Actual figures obtained are as follows: 

Not k eying. ......................................... .. ...... 103.68 watts 

K eying, 1000 yard scale .................... 10 1.95 watts 

K eying, 2000 yard scale ..................... 102.81 watts 
Keying, 5000 yard scale ..................... 102.16 vratts 
Rated wattage................................................ 60 watts 

7. The part failed after 8000 hours of operation and 
standby. Only 19 months of the "two years of service" 
g ua rantee period had elapsed. 

Bureau Comment : While the rated wattage of this 
resistor is lowe r than would appear necessary f rom cal­

culations, the tolerance is such that the performance as 

measured by fa ilure reports has been satisfactory over 
a considerable period of \Var time operation. This re­

sistor will be found in Models QCJ-9, QCL-8, QC0-3, 
QCN-4, QCR-1, QCQ-1 , QCS, QCT, QCS-1, and 
Q CT -1 Sonar Equipments . Technicians charged with 
the maintenance of any of these equipmen ts should pay 
attention to this resistor as a possible source of trouble. 
Where possible, it is recommended that Grade I, Type 

1 res istors be used for replacement. Failure reports 
should be made promp tly. 

DAMAGED VOLUME-CONTROL CABLE 
Edmund S. Wuest, CRT, USNR, U.S.S. O wen 

The type CRV-49131C Speaker Amplifier f requent!{!) 

develops an intermittent o r steady hum caused by 

grounds in the five-wire cable leading to the volume 

control. The pressed steel edge of the amplifie r t_ube 

shelf rubs the cable, f rays the sh ield and insulatiOn, 

and drives the shield ends into the conducto rs. As these 

wires are in the amplifier grid circuit, an annoying 60-

cycle hum sig nal is introduced. 

It is usually impractical to repair the damaged ca~le 
assembly. The w ri ter has been making up a five-wire 
cable and pulling a braided copper shield over the ~on-

ductors, as a replacement. This seems to be entirely 

satisfactory. 

The replacement cable is made shorter than the orig- Model WFA Echo Ranging, Listening, 
ina! cable. T o install i t, the volume control case is ro-
tated one-half tu rn to position the terminals down. The Sounding Equipment, now being in-
cable does not pass between the amp lifie r shelf and the stalled on new construction fleet sub-
cover. The units now in service could be altered by • e of the first 
rotating the control a half-turn. The excess cable can mannes, represents on 
be looped below the volume con trol. T here is plenty sonar installations incorporating many 
of space for this change. nts and de-

" of the newer advanceme Possibly some one else has reported sim ilar "bugs " • 

but the writer has not run across any mention in _the~ vices in pro-submarine sonar. 
excellent publications put out by the Bureau of ShipS. Q) r ~- ~ ~\ 
(Tha11ks.-Ed.) ~ "="-~ 

B11rea11 Comment: All 49131- series amplifiers are out 
of production and will gradually be replaced by later 
des igns as they become avai lable. The Bureau h as no 
objection to the proposed alteration. The use of an 
additional clamp to secure the cabl e to the front panel 

just below the amp lifier she lf may a lso prevent the 

cable from rubbing on the amplifier shelf. 
.{i II d ·gned for submarine warfare and in-1!1 s peo Ka y es 1 

• • e e • • • • • • • • e • • • e • e • • e • e 0 • 0 e • 0 • • • • • o e ~ 
elud ing in the installation many of the ne\"\:er advance-

t f sonar equipment formerly supplied as field 
men s o · · 1 · 
h 1od ifications to the ong ma sonar Ill · 

Correct that AN/UPM-18 Antenna Error 
There is a possibil ity that the AN j UPM-lB low fre­

quency antenna bearing Navy designation AT-50/ U 
with seria l numbers of CIH-1 throug l• CIH-222 we re 
assembled incorrectly. This can be determined ana cor­
rected if necessary in the following manner: 

( 1) Disconnect any cable going to the antenna 10 

question. 

(2) With an ohmmeter or any continuity checker, 

check to see if there is cont inuity between the 

two quarter-wave elements of the antenna, by 
touching one test prod to the coaxial connector 
in the base of the antenna. T here should be 

(3) 
no continuity. 
If continui ty exists, 
correctly. 

the antenna is assembled in-

( 4 ) 

(5) 

(6) 

To correct this, remove the two quarter-wave 
sections f rom the anten na column by removing 
the four nuts and lockwashe rs. Rotate the an­
tenna elements ninety degrees wi th respect to 
the top p late ( in ei ther direction) and remount 
on the column. 

There shoul d now be no continui ty between the 
quarter-wave elements, and the antenna should 
be correctly assembled . 

With continuity checker, check between outer 
shell of coaxial connector under base of antenna 
and one of the gua rter-wave elements. There , 
should be continuity : Also check between cent(} 
contact of coaxial connector and o ther c1uarter· 
wave element. T here shou l.d be cont in uity. 

c anges or as n . . . 
t II t . Model W F A Echo Rang1ng-Listenmg -

sa a 1011, S b . 
S d . E . ment manufactured by the u mann:! oun mg · qUIp , ' 
S. 1 C y offers a good examrJ!e of some of the ig na ompan , . 

d d en1ents that have been made 10 subnu -mo ern a vane 
ri ne sonar d ur ing the present war. 

M ode l WfA may be considered as a dual unit m_ulti -
. 1· t 1·ing enuirJment combmed frequency echo rangmg- IS e1 ? . ' 

with a d ual frequency echo souncli ng eq uipment. _A I-
t! I I 'fi d 5 a p·~ rt ot the complete mstallat10n, 1oug 1 c assi e a. ' "' . . 
the echo sounclin o eq uipment operates entirely mde-

b . 

pendently of the echo ranging-listeni ng equipment. 

Among the newer features found in \'{If A, the fol­

lowing represent some of the modern advancements 

. corporated in this sing le instal lation. 

1. Listening over the complete range f rom 100 cycles 
to I 00 kil ocycles. A retractable st reamline dome, m 
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So11nding indicator in control room 

which is housed the bortomside projector, enables lis­
tening for enemy torpedoes at speeds up to 15 knots 
whi le the submarine is on the surface. 

2. One-ping echo ranging, designed to reduce the 
probability of betraying the submarine's position. 

3. Torpedo detection, enabling the submarine sonar 
equipment to be constantl y on the alert for enemy tor­
pedoes while the submarine is on the surface. 

-1 . Three ADP cr}Stal projectors, one mounted top­
side, another bottomside projector housed in a retract­
able streamli ne dome which can be electrically hoisted 
and lowered , and a third ADP sounding projector in­
stalled in the bottom of the submarine. 

5. Bearing Deviation Indicator Me:ers, or Phase Ac­
tuateJ locators (PAl), designed to enable accurate 
hc::aring determination when listeni ng. 

6 . Maintenance of True Bearing (MTB) , which au­
tomatically holds the projector on the true bearing on 
which it has already been set, regardless of changes in 
the di rection of the submarine·s heading, un ti l the op­
c::rator changes the bearing. 

7. Improved and complete inte rcom features for use 
hy operating personnel in both the remote and local 
control stations. 

R. Dual echo-sounding f requencies for improved se­
curity reasons. including emergency alarm systems to 
inJ icate whc::n the depth of water is under 200 feet and 
bet ween JO and 100 feet. 

Sl. Complete interconnection systems between local 
and remere control stations to give greater flexibility 
and ~peed in both listening and echo rang1ng opera­
tion ~ 

I 0 Emc.-rgem y provisions for compldc.- transfer of 

f d d I 1 whereas strong all conning tower funct1_·ons to orwar torpe_ o room operating at the higher gain eve' 
I I I t 1 s operating at the in case of casualty to th1s centra centro statiOn. echoes may be recorded on t 1e s Y u 

"

ower gain level. . 
GENERAL DESCRIPTION OF EQUIPMENT . 

1 
db condition prior to takmg a 

When 1n t 1e stan Y · motion 
Model WFA is primari ly a dual insta llation, with the(?J . 1 ing range the recorder styluses are 1~ . 

1ng e P ' . · gam setttng master control in the conning tower, commonl y referred tl t the operator can adjust l11s recetver ' . 
to as the remote control station, and the other control so 

1
:. num Experience thus far indicates that th iS ?P-

ta op II • h th stylus operatmg in the forward torpedo room, the local control s~at1on. . setting is accomplished w en e 
tunum . . din a the peaks of target In the conning tower are located the remote control at the higher level I S JUSt recor o 

stack, consisting of the remote range recorder, the lis- noise. . 
· 1·fi th t 1 · d 1 d · 1 unit the listenmg tenmg amp 1 er, e remo e centro un1t, an t 1e re- Although constructe as a smg e ' . 

ceiver amplifier. .fi . . effect two separate channel ampbfiers, 

The remote range recorder contains the mech:wism 
for timing the signal sent out by the ranging driver, 
a loud speaker, and a recorder mechanism with two 
scales, 1500 and 3750 yards. A cam operated mechan­
ism in the range recorder circuit provides an add itional 
600 yard llyback control on the 1500 yard ~ca ! e for 
small object detcc~ion . 

Two in ternally adjusted signal lengths are available, 
one for single signal ping ranging, which is obtained 
when the recorder is on the 3750 yard position, and 
the other for use with the 1500 and 600 yard positions. 
Experience indicates that optimum results are obtained 
on small obj ects, such as three foot mine cases, when 
the short pulse is adjusted to seven to ten milliseconds 
in length. Th is can be mea ured by observing the 
length of the pulse as received and recorded on the re­
corder. Moreover, the recorder is provided with two ., 
styluses, each operating al d ifferent input levels so thaO 
the dynamic recording range is increased. By this ar­
rangement, weak echoes may be rc::co rd ed on the stylus 

amph er tS, 111 , 

with a common power supply. 
. 1 1 •ering the range of 12.5 T he supersoniC c 1anne CO'i . . _ 

k . ed for listening with either the deck or tO 100 C IS US . · 
.d . t It is a superheterodyne orCLilt bottoms1 e proJeC or. ' . . 

and can be continuously tuned by a van able capacitOr 
tuning control graduated in kilocycles. 

The sonic channel, covering the range of 100 ~ycles 
to 15 kc, is used for listening with the_ deck pr?JeCtor 

I I t . ts of four stages of straight audio fre-on y. cons1s 
1 

· d 
l·fication Between the second and tl ir guency amp 1 , . . . 

stages is a filter which provides Jive d1fferent audio char-
acteristics. This is accomplished by a bank of low pass, 
banJ pass, and high pass filters which are fixed tuned. 

The remote control unit contains the necessary con­
trols for hoisting the bottoms ide projector and fo r 
training ei ther the deck or bottomside projector . 

~ A feature of the tra ining system is the maintenance 
'~- true bearing (MTB) which automatica lly holds the 

projc::ctor on the true bea ring, on which it has already 
been set, regardless of changes in the direction of the 

ship's heading, until the operator changes tl · t . 1e proJec or 
beanng. The remote control unit also cant · ' ams a gyro 
compass and relative bearing repeater and the two BDI 
or p~ase ~ctua~ed _locator (PAL) meters, each having 
red l1ght dlumtnatiOn of dials. One of these BDI _ 
plifier circu~ts is used with the topside projector :d 
the other w1th the bottomside projector. Each of these 
BDI circuits provides an indication on a zero center 
meter . w~ich sho\~•s the projector be:~. ring de\·iation 
when 1t IS not trained directly on the target. 

The receiver-amplifier unit consists of ~ h t . " super e ero-
dyne amplifier used to amplify the echo signal voltage 
to a value sufficient to operate the range recorder and 
loud speaker o r p_hones .. The frequency range covers 
18 to 46 kc, and IS contmuously tuned by 'variable air 
cafacitors, whi~~ simultaneously tune the ranging 
dnver. An add itional feature is the reverberation con­
trol o~ gain (RCG) . circuit for substantially reducing 
the gam of the ampl1fier during keying and for a short 
interval immediately after keying. 

Separately mounted in the conning tower are a bear­
ing repeater unit and a rectifier power unit which fur­
nishes power for the receiver-ampli fier. 

In the forward torpedo room are located the local 
control units of the echo ranging equipments. 

In the local control stack are the local range recorder, 
listen ing amplifier, local control unit, and the receiver 
amplifier. These uni ts are simila rly arranged and prac­
tica lly identical to the correspondi ng units of the con­
ning tower stack. 

In addition to this control stack, the following units 
are stacked in the forward torpedo room: 

1. Transfer Relay and BDI Amplifier. This unit 
contains the relays which are used to transfer the pro­
jectors, amplifiers, and d ri ver from receiving to trans­
mitting and vice versa. These 
relays also connect the de­
sired projector for rang ing 
and connect either the con­
ning tower or forward tor­
pedo room as the controlling 
station. 

2. Training Power Unit. 
This unit consists of two 
thyraton training power sup­
pi ies. They are identical in 
construction and oper,ttion. 
One controls the deck projec­
tor training mechanism and 
the other controls the bot­
tomside projector training 
mechanism. 

). Rangi ng Driver. This 
uni t genera tes lhe sign,tl for 

Vimal-audible sounding 
alarm WFA Sonar 
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echo ranging and is tuned over a range of 18 to 46 kc 

by the main tuning control on the receiver amplifier unit. 

A bearing repeater unit and suitable rectifier power 

units are also mounted in the forward torpedo room. 

T he deck p rojector is housed in a cylindrical case 

above the superstructure deck and is commonly referred 

to as the topside projector. The various listening and 

transmitting frequencies of the equipment require the 

use of three separate ADP crystal sub-assemb~ies or 

transducer elements mounted in the topside p rojector. 

The ranges of these three transducer elemen~s are as 

follows: 

(a) Audio listening assembly for listening to noises 

between 100 cycles and 12.5 kilocycles. 

(b ) Intermediate frequency (supersonic) assembly; 

listening or receiving at 12.5 to 31 kc and transmitting 

at 18 to 31 kc. 

(c) High frequency assembly; listening or receiving 

at 31 to 100 kc and transmitting at 31 to 46 kc. 

The Train Mechanism provides a rigid mounting for 

the deck or topside projector and includes the necessary 

inboard training mechanism. The training motor is con­

trolled by eithe; the remote or local contro l unit through 

the training power unit. A scale on the bottom of the 

projector shaft, g raduated from zero to 360 degrees, 

gives the projector bearing. A synchro system transmits 

this bearing to the other units of the equipment. An 

oil immersed slip ring assembly permits the projector 

to be trained continuously in either direction. 

The bottomside hull projector is mounted inside a 

streamline dome on the bottomside hoist-train mech­

anism. It consists of a single ADP crystal assembly 

which transmits received signals over the band of 18 

to 46 kc. This assembly operates efficiently in two 

bands: 18 to 31 kc and 37 to 46 kc. 

A Hoist-Train Mechanism unit provides a means 

of lowering the bottomside proj ector and its streaml ine 

dome beneath the keel of the submarine and for re­

tracting them within the hull when the gear is not in 

use. It also trains the projector in azimuth. A slip ring 

assembly permi ts continuous training in e ither direction. 

Separate motors are mounted on the hoist-train mech­

anism for hoisting and training but both operations are 

co~trolled at either the remote or local training control 

un~l.. Hand wheels are provided for manual hoisting and 

trammg 10 case of power failure. Under power, the 

dome and projector may be raised or fully lowered in 

less than 25 seconds. 

A Magnetic Controller for the hoist mot~r, mounted 

on the bulkhead of the forward torpedo room, provides 

the necessary controls for the 7HP 175-345 volt d-e 

hoist motor and controls the hoisting and lowering ot 

the bottomside projector. 

Additional units separately mounted on the bulk­

heads of the forward torpedo room include : 

(a) Emergency Stop Switch, p rovided to stop tl1{) 

hoisting or lowering of the bottomside projector. 

(b) A Brake Release Switch, to allow manual con­

trol of the hoist-lower operations. 

(c) Junction Box, containing an emergency cut out 

switch and also serving as a d istribution point for the 

gyro repeater, bearing repeater, control, and signal out· f 
put circuits to the local and remote control stacks. The 

emergency cut out switch is a multiple rotary type switch 

which may be used to d isconnect the conning tower in 

case of damage to that stack or the cables leading to it. 

TORPEDO DETECTION UNIT 

By means of these uni ts, mounted above each sonar 

stack, the submarine sonar equipment is constan tly on 

the alert against attack. The unit consists of a means 

for rotating the bottomside projector at a controlled 

speed of 12 rpm, at the same time con trolling the range 

recorders so that their styluses traverse the charts once 

each revolution of the projector. T h is mechanism en· 

abies all bearings to be scanned by the search beam of 

the pro!ector at intervals of app roximately five seconds. 

T he umt enables detection of the high frequency sounds 

caused by approaching torpedoes and other sources of " 

sounds such as ship targets. It may also be used for/'. ( { 
normal listenin~ search. I t enables the operator to ob·'--:Y ' ~ 
serve ~he beanng of many targets simultaneously by 

both VISual and audible means. 

ECHO SOUNDING EQUIPMENT 

The echo sounding equipment is enti rely independent 

of the echo ranging-listening equipment. While an in· 

tegral part of a complete Model WF A installation, the 

echo sounding unit is sometimes installed with other ' 

equipments. In such cases, it receives the designation 
NGA. 

Two frequencies are provided in the sound ing equip· 

ment. ~or~al sounding operations are performed at 67 

kc. T~1s h1gher fre<juency gives a narrow beam pattern, 

and h1gher attenuation in the water. T hese facto rs tend 

~o g ive gr~ater security to the submarine during sound· 

mg operatw_ns. The usual low f re<juency of 20 kc is 

used to obtatn depths in the same manner as in standard 

echo sounding equipment The f 11 · · r units . · o ow1ng maJO 
of the echo sound mg equipment · . J d are provtue : 

. 1. Recei ver-Am~l ifier Indicator Assembly. This unit 

IS the rack on wh1ch are mounted the sounding-indica· 

tor-recorder and sounding receiver-amplifier with its 

power un1t. T he rack is usua lly installed in the control 

room of the submarine. 

2. The Sounding Driver, generally located at the bo(J 

t?m of the stack in the forward torpedo room, is de· 

s1gned to operate at the two spot fre<juencic:s , a relay 

.. 

:j 

selecting the desired operating fr e<Juency. N ormal op· 

eration is at approximately 67 kc. In order to operate 

the relay to select the 20 kc fre<juency, it is necessary 

to operate the f requency control switch on the f ront 

panel of the unit. 

3. Sounding Projector. This unit is an ADP crystal 

rectangular transducer with a flat, sound t ransparent, 

rubber diaphragm designed for keel mounting. It is 

installed in the bottom of the hull . 

4. V isual-Audible Alarms. One of those two units 

is mounted in the conning tower and the other in the 

control room. As the name suggests, these units act as 

both visual and audible alarms. W henever the depth of 

the water under the ship is between 100 and 200 feet 

a light flashes intermittently and a buzzer sounds. W hen 

the depth is between 40 to 100 feet, another lig ht 

flashes and a chime rings. The two alarm signals are 

operated by a pair of grid-controlled rectifier tubes in 

the indicator-recorder uni t. 

FLEXIBILITY OF WFA OPERATION 

Model WF A enables the conning officer to have com­

p lete control of the operation of the entire equipment. 

T he following operating combinations are possible: 

1. If the conning tower operator selects to train the 

bottomside· projector for echo-ranging or listen ing, the 

forward torpedo room training control is automatically 

shifted to the topside projector. 
2. If the conning tower operator selects to train the 

topside projector for echo-ranging or listening, the for­

ward torpedo room training control is automat ically 

shifted to the bottomside p rojector. 

3. Either control station may listen while the other 

station is echo ranging. Thus, one target may be 

tracked by listening while the other station is simul­

taneously echo ranging on another target. 

4. The conn ing officer can monitor the operation of 

either station at all times. 

An emergency disconnect switch is provided in the 

forward torpedo room to permit all funct ions to be per­

formed by the forward torpedo room stack, completely 

separate from the conning tower. This emergency op­

eration is used in the event the conning tower suffers a 

casualty which makes that control station partly or tot­

ally inoperative. 

An intercommunication system is provided which 

wi ll permit the conni ng officer located in the conning 

tower to ta lk to both sonar operators with a "press-to­

talk" microphone. The operators may talk to the con· 

ning officer by means of a loud speaker located in the 

con ning tower. 

This flexibility and versatility, coupled with inte ll i­

gent operation, should make Model WFA e<juipment 

one of the most effective yet designed in the fie ld of 

submarine sonar. 
For1llard torpedo room sonar stack 
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a new -- compact 
....... -.... 

------------------------· 

• Need for a radar repeater compact enough fo r 
mounting in tough spaces will be met by the new 
model VH. Only a little longer than the over-all di­
mensions of its five inch PPI tube, the indicator unit is 

7 V2 inches wide, 9V2 inches high, and 21 V2 inches 
long . This reduced size has been accomplished by sep­
arating the PPI assembly from the rest of the control 
and power circuits. A highly flexible mounting system 

permits a wide choice of installation positions. The 
weatherproof construction of the indication unit permits 
installation in exposed locations. 

PRESENTATION 
The Model VH Radar Repeater is a remote indicato r 

designed for use with any type of search radar equip­
ment capable of transmitting PPI information. 

Targets are presented on a five-inch PPI tube. Range 
is est imated by means of the range marks p rovided; 
bearing, electrically t ransmitted from the Master radar, 

is dete rmined on a dial by means of a manually-oper­
ated cursor. 

A 2-mile range scale is provided in add ition to the 
usua l ranges of 4, 10, 20, 80, and 200 miles . 

COMPONENT UNITS 

The relation of the component uni ts is shown in the 
block diagram. 

The drive r unit includes associated power supplies, 
,weep -generator l ircuits. and video and servo amplifiers. 

THE CIRCUITS 
The VH installation arrangements are conventional. 

T he selector switch (not furnished) must be mounted 
within 4 feet of the driver un it for proper operation. 
The inputs are the standard video input of positive 
polarity between 1 and 2.5 volts and standard t rigger 
input of positive polari ty between 5 and 50 volts. The 

circuits have been stabilized; e.g ., focus-stabilization 
has been achieved by the use of a 6AG7 for constant­
focus current and sweep stabilization has been provided 

so that the sweep will remain the same for different 
repetition rates and d ifferent pulse lengths. The video 
amplifiers h ave a bandpass of 6 Me so that s ignals from 
high resolution radars will suffer no deterioration. 

r 
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radar repeater 
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W EIG HTS AND DIMENSIONS OF UNITS 

\\"e igh t T ype of Cable 
Name o f !.;ni t (.'\pprox.) i\l oun t ing Ent rances 

Driver U nit 2i0 lbs . Bulkh ead Top and 
bottom 

h an Posit ion 90 ll; s. Adj ustable Rear end 
Indi cator (Adjustable) 
Vol tage 85 lbs. 13u lkhead Either sid e 
Regulato r near top 

The detailed functiona l d iagram indicates the rela­
tion of the various circuits. The equ ipment d raws about 
5 amps. at 11 5 volts, 60 cycles. 

OPERATION 
Operation of the VH is re latively simple. 

Six controls on the ind icator unit p rovide for all 

operating ad justments, except that the brill ia n_ce of the 
range marks must be pre-ad justed at the d n ver un1t. 
T hese controls include a r2nge selector switch, focus 

control, video gain control , range-marks switch, beari_ng 
cu rso r, and intensity control. Of these, on ly the In ­

tensity contro l is screwdr iver-adjusted . 
~ The range selector switch provides remote contro l o f 

a motor-dr iven switch in the driver uni t which selects 
any desired range o f 2, 4, 10, 20, 80, o r 200 m iles . 

Dimens:on s ( I nches) 

\ \"i t: t h Itt igh t 

l"ni t \\"ith l "ni t 

I 
\\" ith 

On ly i\J u unt Only ~ l o u n t 

I I 
IS J 9J 2 36)-.1 361{ 

8 10 9,! 2 

I 
ttl~ 

9%' 9 %' 1-f 1-~ I I 

• 

Depth 

l"n it \\"i th 

I On ly ~Jount 

13 15 

211 2 21,\1 

8 9r.t" 
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T he jro1tt panel of the driver unit, when opened, pre­
sents a neat arrangemellt and easy accessibility to all 

tt1bes and screwdriver controls. 
.... ---------~ 

! 

A front view of the 
driver unit sbotvs ho111 
controls and switches 
are recessed in the 
equipment . Dropping 
door provides easy 
access to• all fmes. 

Target bearing is indicated by means of the manually 
operated bearing cursor. Bearing accuracy is that of 

any normal one-speed servo system. It is generally 
within 1 degree of the incoming bearing information. 

Target range is estimated by means of range marks, 

four of which appear at each range setting. 

As with other types of radar repeaters, normal ( true­
bearing ) operation of the master PPI will provide t rue­
bearing readings at the VH. To indicate when the mas­
ter radar is operating on relative bearing, a warning 
light is mounted on the face of the indicator unit. 
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Detailed f1111rtion­
al diagram 

SYSTEMATIC 

DESIGNATION OF 

LUBRICANTS 

• H ave you ever submitted a requisition for a certain 
type of lubricant using the manufacturer's arm-length 

designation? If so, do you remember who caugh t you 
on the first bounce from the supply office? Prob:~b!y 
there is a good reason fo r manufacturers using a com­
mercial specification . When a company designs a piece 
of equipment, it solici ts the help of oil company experts 
who specify a certa in type of oil or grease to fu!fill all 
the lubrication requirements for each bearing, gear 
mechan ism, etc. The manufacturer then agrees to guar­

antee this equipment for one year, if the specified lubri­

cant is used . 

But, let's look at the practical side of the situ?.tion for 

a moment. Joe t he RT, in good faith, makes out a 
req uisition. H e adheres strictly to the in form:~tio:1 fu r­

n ished in the instruction book when he writes "I3eacon 
T ype 285" grease. The supply officer checks th is against 
his Ji st of l ubricants which include such designations as 
14L4 G rade 90, O.S. 1350, and 14-P-2. Seeing no re­
semblance, he indicates on Joe's chit that the material 

ordered is not in stock. O.S. 1350 is, however, the 
Navy Specification D esignation for an o:l which con­
tains all the properties of "Bea:::on T} pe ~85 " . 

In parallel with the vastly expanJe:l production of 
various pieces of electronic equipment is the simul­
taneous increase in different commercial types of oi ls 
and greases. Many of these lubricants are very sim ilar 
and may be interchanged . But due to the tremendous 
space necessary, it would be virtually imposs:ble for a 
repair or supply ship to stock th::se hundreds of com­
mercial types. Therefore, there was an urgent need for 

a comparatively few types of o il which would serve 

equally as well as those specified by the manufacturer. 

Because of this need, the lubricat ion sections of the 
Bureau of Ships are at work on the task of giving a 

Navy Specification D esignation to each type of lubricant 

used in the various equipments. An oil or grease with 
a Navy Specification Designation may have the proper­
tics of several commercial lubricants. Th us, the stock­
ing of an o il for every need is greatly simplifi ed. 
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• 
In order that lubricants may be more easily obta ined , 

instruction books, a f ter March 1945, include in their 
list of oils and greases used for that particu lar equip­

ment, a Navy Specification D esig nation for each lubri­

can t requi red. 

I n an effort f urther to assist the tech nicians in the 

selection of correct lubricants for rada r equipments, the 

following information h as been com p iled and is sub - [ )/ 

mitted in chart form. Simi lar cha rts fo r rad io equip- ~ 
ment will be included in subsequent issues of B uSHIPS 

ELECTRON. 

LUBRICATION-GREASES 

Inst ruction Book 
Designation 

:\ ndok C 

.. -\ndo k C 

Andok C 

.. -\nclok T ype C 

.-\:\ -G-3.-\ 
Beacon :vi 285 

Beacon :\1-285 
Grease Spec A:\G-3 

Beacon T ype :\1-285 

Beaconlubc :\l-285 

Bcaconlube :\l-285 
Royco 118 

Beaconlu bricanr :\1-285 

Beacon ~ 10 :\1-285 

Colonia l Beacon :\1-285 

Colonia l Beacon 
.-\ndok C 

Cear Grease 

Commercial 
Designation 

B&R Bearing 
Lubricant No. 4-

Andok C 

B & R Bearing Grease 
Grade I I I 

Soft Gear Grease 
:\11-285 

B & R Bearing 
\.1·casc l\o. I 

:\I-285 

:\!-285 

S:\E #90 

Light Ball Bearing B & R Bearing 

Navy Spec. 
Designation 

Al\-G-3 

A:\-G-3.-\ 

Nearest Navy 
Equiva lent 

14L3 Grade II I 

14L3 Grade III 

14L3 Grade II I 
Alt. O.S. 1350 

1-!L3 Grade III 

l-l-L3 Grade I I I 

o.s. 1350 

o.s. 1350 

o.s. 1350 

o.s. 1350 

O.S. 1350 

o.s. 1350 

Al\ G-3 Alt . 
o.s. 1350 

o.s. 1350 

l-!L3 Grade I![ 

J-1-L4 Grade 90 
A-2-105 

1-l-L3 Grade I 

Equipments in 
Which Used 

VG#SP series, ST, 
Mark 8 Mod 2, Mark 28 

S L, SO-l 

SF / SF -1 

SA-l 

SL 

SD-3 

SC/ SC-1, SC-2, 3, 4, 5; 
VC, VC-1, SK series 

SA-l , SP 

S0-1, 3, SOa / S0-13, 
SGa/ SG-1 

SGa/ SG-1 

VG series, i\ Iark 8 j'V[od 2 

SF / SF-I 

SO-l , VD, VD-1 

S0-1 , 2, 3, 8, 9: 
SOa/ S0-13, VD, V D-1 

SA, SA-2 

SA-l 
L ubricant Crade I I 
~~----------~~~-------------------------------------------------

Lubri ke :\ I6 Lubrike 6 1-l-L3 Crade I I I SP 

Lubriplate :'>io. 110 1-l-L3 Grade I I I VC- 1, VC, S P 

:\I-28.'i O.S. 13.10 SO-l, 2, 8 and 9 

:\ayy:\ :\~~(-~,-~3 ____________ ~B~a~l~l ~B~c~a~ri~ng~G~r~ea~s~e~¥~'I __________________ O~.S~. ~l~3~50~------~S~A~-~2 ________________ _ 

~a,·y A~<;-3 ____________ -=Sr~)f~t~(~;e=a~r~G~~~-e=a~se~--------------------~O~.S~._I~3~S~o ________ S~-~~~-2~----------------
:\a,·y Spec l-l-L3 ( 1 ~T) 13 & R Bearing l-l-L3 Grade I I SC/ SC-1, SC-2, 3, -1-, 5; 
C. ratlc B ( ;rcasc Lub1·ica nt Grade 2 SK series, VC, VC-1, 

.. Vlark 8 Mod 2 

:\avy Spec 1-l-L3-C ( I ~T) 
( ~rcase 

:\orma Ho fT ma n C-66 
Bcaron :vi-285 

-------
Pet rolat um ----
Pct rolatum J ell y 

B & R Bearing 
Lubricant Craclc 4 

Pet rolatum 

14L3 Grade Ill SC-3, 4, 5 

ANG~3 SL 

14P I SA, SA- l , SA-2, SD-3 

_ _ 1_+ 1_~ 1 ----------~S~A~· ~S~A--l~·~S~A~-~2,~S~D~-3~--­
__J Singer Cn·ase 
<( 

A:\G-3 Alt. or 
O.S. 1350 

SF/ S F-l 

1-
z 
LJ.j 

0 
l...L 

z 
0 
u 

Socony BRB :\o. I 

Soconv \'acuum 
< ;a rgo'ylc· :\o. I 

Spvrmirctti \ \'ax_· __ 

T r·naL-i<JUS \.ca r c;.reasr:: 

Thin ( 'oat of ( ;reasc 

Tor-an " I or \ l-28.'i 

Ba ll Bea ring Cr~asc #1 
Semi-Fluid G rease 

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

SAE 90 

o.s. 1350 

l-l-L3 Cradc 11 

VV-P-121 

14U Cradr 90 o r 
. -\-2-105 

o.s. 1350 

O.S. 1350 

SA 

SD-3 

SL 

SA, S.'\-2 

SC.a / SG-1 

S0-2, 8, 9 

~ 

I nstruction Book 
Designation 

Boyol D 

Light i\iiachine Oil 

Light Machi ne Oi l 

Light i\lachine Oi l 

Light M achine Oil-Nat 
Heavier than SEA -W 

Light Oil 

Light Oil 
Navy Symbol 5065 

Navy 1042 

Navy 2250 o r 3065 
Univis No. 60 

Navy 3050 
Navy T ype 3050, SAE 20 

Na,·y 5 190 or 6135 
#600 \V Oil 
N .T. 9250 

Nycs Externa l Low 
T em perature Clock Oil 

Oi l #10 

Socony Vacuum 
T ype 600'vV 

Univis No. 40 

Univis No. 48 

Univis No. 48 or 
M inera l Oi l 

Uni,·is No. 5-! 

Univis ~ 1o. P-48 

Gnivis No. P--1-8 

LUBRICATION-OIL 

Commercial 
Designation 

SAE 20-30 

SAE 2C 

s .. -\E 20-30 

S .. -\E 20 

SAE 30--10 

SAE 10\V 

SAE 30 

SAE 20 

SAE 20 

600\V 

S:\E 10 

SE:\ 10 

SAE 20 

600\\' 

S.-\E 10\\' 

J\a , ·y Spec. 
Designation 

N .S. 3050 

2075, 9 11 0 

3065, 9250 

9170, 3050 

9170, 3050 

5190, 6 135 

9250 

A:\ -0 --1-

3050, 9 170 

5 190, 6135 

o.s. 111 .3 

l\earest NaYy 
Equi va lent 

Equipments in 
Which Used 

1-!I<lb SL 

2190, 2190-T, 9250 SC/ SC-1 

l\.S. 9250 SGa/ SG-1 
l\.S. 9110 

~.S. 9 11 0 \ 'D, \'D-1 
:'>I.S. 21 10 
o.s. 1362 

2190, 2190-T, 9250 SC/ SC-1, SC-2, 3, -!, 5, SK 

3050,9170 S.-\: SD/ SDa, I, 2, 3 

3065, 9250, 2250 SC/ SC-1, SC-2, 3, 4-, 5; SK 

SA-2 

SD-3 

SA-2 

SA-2, SD-4, 5 

SD-3 

S K 

O.S. 1362 SGa/ SG-1 

2 110alt.9110 SF/ SF-I 

:\ .S. 2 11 0 VG series 
N .S. 9 11 0 

SA, SA- l , 2 

O.S. 1363 SC series 
2190T, 9250 

SA-l 

2075 SL 

O.S. 111 3 S C/SC-1, SC-2, 3, -1-, 5 

O.S. 111 3 

O.S. 11 13 

N .S. 9110 
:\ .S. 21 J 0 
O.S. 1362 

O.S. 2943 

SL 

SL 

SO-l, 2, 3, 8 , 9, 
SOa/ S0-13; VD/ VD-l; 
VD-2 
SP 

GREASES OILS 

:\a,·y Specification Federa l Standard Sta ndard :\a,·y Specifica tion F edera l Standa rd Standard 
Designation Stock Catalog ~o. Package Dcsigna tion Stock Ca ta log :\o . Package 

A-2- 105 1+-L-188-5 5 ga l. A :\-0--! 1-1--0-2390 1 ga l. 
o.s. 111 3 l -1--0-88-!- I 0 S gals. 

O.S. 1350 l -1--C-7 I.'i 10 lbs. o.s. !362 I-1-0-2833-6.'i .'i ga ls . 
2075 1-l-0-2586 .'i ga ls . 

\'\'- P-1 21 1-!-P-65 1 lb. 2 11 0 l-1--0-2595 ,:; gals. 
2190 1-1-~0-2625 5 gals . 

l-! l.3 Cradc I 1-1--L- 131 I I h . 2190-T 1-I-0-21l79 S ga ls . 
3050 1-1--0-2662 .'i gals. 

1-l-1.3 Cradc Il 1 -~- L-90- 15 1 lh. 3065 1-1-0-2663-8 S ga ls . 
5 190 1-1-0-2 760 5 ga b . 

1-1-1.3 l;rade l I I 1-!-L-85-5 I I h. 613.'i l-l--0-277S .'i gal~ . 
9 110 1-H)-2162 S ga k 

l-lP1 l-1--1'-1 uu 5 lib. QJ7ll t-1-0 -2 17(1 S ga l ~. 
92.'i0 1-1--0 -2187 5 g<.d :-:i. - - -- ---- --

------------------
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Magic Eye 

Tuning for 

Model QGA 

Sonar 
f 

SONAR MONITORING SYSTEM 

FOR FIXED DOMES ENABLES 

VISUAL TUNING OF 

MODEL QGA SONAR EQUIPMENT 

() 

• A method of "seeing" if the frequency of the driver 
is adjusted for maximum transmitted signal and if the 
transmitted signal level is normal has been des:gned by 
the Bureau of Sh ips for ships having model QGA 
sonar equipment. 

T he equipment is a permanently mounted installation 

which can be used at all times to check the frequenc; of 
the driver and to determine whether the equipment is 

correctly tuned for maximum operating efficien:y. 

This "magic-eye" tuning monitor is known as ~onar 

Monitoring Equipment for Fixed Domes. It consists of 
two major units, a hydrophone and an indicator, each 
identified by a Navy type number. T he hydrophone, 
type CQJ-51061, is similar to that supplied with the 
model OAX testing equipment and is permanently 

mounted in the after end of the 100 ind1 keel-mounted 
fixed dome wh ich houses the projectors of the model 

QGA sonar equipment. T he tuning indicator, type 

CQJ-55162, is mounted permanently near the sound 
stacks of the echo ranging equipment where it can be 
viewed by the sonar operator while adj usling the con­

t ro l dials. 

T he CQJ-51061 h~·drophone consists of an Alnico 
permanent magnet surrounded by two semi-circular 

forms on which the field coils are wound. An annealed 

nickel shell, one and one half inches long outside di­

ameter, six inches long, properly mounted and made 
waterproof by duprene gaskets, surrounds this electro­
magnet circuit. The unit is permanently mounted in the 
after end of the 100 inch fLxed dome and co;,nections 
are made by a two·conductor shielded duprene insu lated 

cable. 

The hyd rophone converts the energy of the under­
water sound waves imp:ng ing upon its acoust:cally ac­
tive face into electric wave energy. H aving an approxi­
mately flat frequency-response characteristic, the voltage 
developed across its terminals is proportional to the 

ampli tude of the impinging sound waves. Its output 
depends upon whether o r not the monitored projector, 

or source of sound waves, is trained directly towa ~d the 

hyd rophone and also, whether or not the frequ~:-. ::/ of 
the signal is adjusted for maximum transmission. f. The CQJ-55 162 T uning Indicator, permanently 
mounted near the sonar stacks where it can be viewed 
and controlled by the sonar operator while adjusting the 

tuning dial, consists of an amplifier stage, a signal rec­
tifier stage, and an electron-ray, "magic-eye", type 1629 
indicator. T he equipment requires a 110-115 volt 
source, either di rect current or sing le phase 60 cycle 
alternating current. T he equipment draws 20 watts. 

The "magic-eye" indicator, a gain control switch, and 

a power switch are located on the front panel of the 
indicator unit. 

The output of the hydrophone circuit is amplified 
and the signal rectified by means of a 12SQ7 tube. This 
rectified voltage is then applied to the grid of the 1629 
electron-ray tube. T he shadow angle of the indicator is 
thus controlled by the voltage initially developed across 
the terminals of the hydrophone mounted in the fixed 
dome. 

Complete unit diagrams, as well as maintenance in­

formation, is given in the manufacturer's instruction 

book accompanying the installation. 

Installation of the Sonar Moni toring Equipment must 
take place when the ship is i.n drydock. Uni ts have been 
distributed to the Navy Yards at Boston, New York, 

Mare Island, Puget Sound, and Pearl Harbor for in­
stallation. Additional information on the availability 
of these units can be secured from the RMO or Radio 
Supply Office. 

Caiibration of the equipment must be made at the 

time of installation. These reference readings serve as 
the arbitrary measures of normal output and the stand­
anjs of comparison for subsequent tuning and checking 
of the equipmen t. Detai led instructions for calibration 
and operation of the equipment are given in the manu­
facturer's instruction book. 

A similar type of tun ing monitor is being designed 
for Sonar equipment having retractable domes. Com­
plete details of th is monitor will be announced as soon 
:1s the units are available. 
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Block diagram of the tuning indicator. 
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F IGURE 2.- Scbematic diagram of 
the echo box. 

FIGU RE 1.- 0 ne model echo box test set, the OBU-3, is shown with a direc 
tiona/ co11pler to the left and a pick11p difJO!e to the right. 
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0 THE ECHO BOX:. MEANS 
U BETTER PERFORMANCE 
-.::t 
M Lt. D. M. May, Bu reau of Ships 

• "Sail ho. . . . two poi nts abaft the port galley 
stanchion", reported the lookout, and the radar operator 
viewed a scope- void of eve rything but a trace. Yet to 
the average RT the equipment seemed to be operating 
normally. Perhaps this statement is somewhat exag­
gerated, but it has been definitely proven by extensive 
tests in the Fleet that even the most competen t technical 
personnel cannot determine by visual indications on the 
scope whether or not they are receiving optimum per­
formance from their radar. Some means of measuring 
actual performance of radar is necessa ry, and the echo 
box solves this problem. 

The echo box and its advantages have been known 
for some time, but until recen tly they were not avai lable 
in large quantities. Now that production of these boxes 
is rap idly increasing, their importance to the proper 
maintenance of radar cannot be overemphasized. The 
echo box not only indicates overa ll performance of a 
rada r, bu t specifically acts as a frequency meter, power 
indicator, spectrum analyzer, and trouble shooter. In 

short it is a super test set. 

This echo box is essentia lly a hand-tuned resonant ( J 1 

cavity with an output meter circuit. One type of box is 
shown in .figure J. It consists of a cast bronze cavity 

with removable bronze end plates. The plunger is 
activated by means of the adjusting screw and the tun-

(~ ing dial. The tuning mechanism is mounted on the 
hou ;ing and a p reloaded ball bearing reduces the back­
lash to a negligible amount. Gears are so arranged that 
the outer dial travels one of its divisions while the inner 

dia l makes one revolution (a one-to-ten ratio). The 
geat s merely ope rate the outer dial and have no connec­
tion with the driving of the plunger. The indicating 
meter, a micro-ammeter, is mounted on top of the main 
casting. An input loop is inserted in the left side of the 
main casting. It is installed with a gasket and is ad­
jusl:ed at the factory for ma.ximum ring ing time. The 
ouput loop and crystal holder is inserted into the top 
of 1 he casting under the meter cover. This loop may be 
adj usted by means of a knurled sleeve provided. The . 
whole assembly may be fastened to a shock-mounted 
base or carried by a handle. Figure 2 shows the sche­
matic circuit, the simpl icity of which makes further 
comment unnecessary. Note the positive side of the 

meter is g rounded. 

Among the seve ral methods of coupling the trans· 
mitter to the echo box are the directional coupler and 
the pick-up dipole. The principal purpose of both is 
to make a certain percentage of the r-f power from the 
radar available for power measurements and provide a 
convenient method of feeding a test signal into the 

radar receiver. 

O in:ctional couplers are superior to other coupling 
devices in one or more of the following aspects. 

1. T he power pickup in a directional coupler is not 
dependent upon the position of the coupler relat ive to 
the standing wave maxima and minima in the r-f line 
because a d irectional coupler does not respond to the 
re fl ected wave that produces standing waves, but rather 
p icks up only the wave p roceeding from the transmitter. 
Conversely, when power is introduced into the radar 
line by means of a directional coupler, as when testing 
the receiver, the power comes on ly in the direction o f 

the receive r. 

2. The frac tion of power that is picked up is both 
known and constant from day to day. 

3. In any sort of power measurement, it is most de­
sirable that the r-f inpedance presented to the test equip­
men t be good. With a directional coupler, there is 

p rovid ed a test point that is matched. This is not the 
case with simple probes inserted into the transmission 

line. 

The d ipol e may be used ve ry effective ly, but requires 
a calculation of the space Joss. This space loss will va ry 
with the type of radar eq uipment being tested and with 

/ .. the position and spacing of the test d ipole. Formulas 
and othe r information for calculat ing space loss are 
explained full y in the echo-box instruct ion book. 

Ti1e primaty use of the echo box is to measure overall 
performance of radars; that is, to determine whether 
the transmitter is de livering its maximum energy to the 
antenna and whether the receiver is functioning at max­
imum sensit ivity. This i s accomplished in the following 
manner: 

The directional coup ler or dipole picks up about 
l j lOO, or less, of the transmitter pulse energy and feeds 
this energy to the input of the echo box through an 
RG-Sj U coa.xia l cable, 5 to 20 feet in length. This 
cable is kept short to reduce energy loss and to make 
testing more reliable. The r-f po\ver delivered to the 
echo box cavity varies with radar power, pulse length, 
PRF and the length of coupli ng cable used. Therefore, 
ad just the coupling unit, if necessary, so that a reading 
of 40-80 microamperes is obtained with the cavity tuned 
to resonance. Afte r the initial setting at the time of in­
stallation, the coupling is lef t fixed so that readings 
taken f rom t ime to time may be compared and relative 
performance determined. 

The r-f energy fed to the cavi ty excites osci llations 
when the cavity is tuned to resonance. This timing is 
accomplished by turning the dia l on the echo cox until 
the micro-ammeter reading is maximum. "Rocking" 
first to one side of resonance and then to the other in­
sures a more accurate reading . This reading, when com­
pared with initial readings taken when the eq uipment 
was known to be operating at maximum, will furnish a 
reliable indication of the rel-
ative operation of the equip-
men t at the time of the test. 
This is the test for proper 
transmitter performance. 

CHECKING RECEIVER 
SENSITIVITY 

Energy created by oscilla­
tions in the cavity may be 
fed to the input of the re­
ceiver via the same coupler 
or dipole. This energy causes 
a satu rated sig nal, known as 
ring ing , to appear on the 

fiGURE 3.- A section of the 
echo box /1tning dial . Ot1ter 
dial moves one division tvben 
inner dial is llfr11ed one rom­
fJ!ete t'etJollltion. R eading above 
II'Ollld L•e approximctlely 1623. 

scope. The performance o f the radar is measured by a 
comparison of the expected ring ing time (ERT) and 
the actua l ring ing time. T he expected ri ng ing time de­
pends on the way the echo box is insta lled; for exa:11ple, 
whether a directional coupler or a d ipole is used; upon 
the length o f RG-Sj U cable used; on the individual 
ringing abil ity of the echo box employed; on the f re­
quency of the radar ; and on the temperature of the echo 
box a l the tir:1e o f test ing. Corrections are made for all 
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of these factors, and procedures for obtaining ERT are 
explained fully in the instruction book. 

The appearance of a good ringing time pattern on an 
A-scope is illustrated below ( lower-right). The receiver 
gain should be set so that the "grass" is one-quarter to 
one-third the height of the saturated signal. The exact 
end of ringing time occurs at the furthest point to the 
right where the top of the grass is noticeably above the 
general level of the rest of the grass. Do not judge the 

time by the bottom of the grass, or by the end of tl1e 
saturated portion of the ringing time, because these 
items are influenced by receiver gain setting and other Q 
factors. Measurements of ringing time on A-scopes are 
more accurate and easier to read when the antenna is 
not rotating. 

In measuring ringing time on a PPI scope, the same 
general principles apply and the following procedure 
may be used. 

T he scope photographs below show a t·inging time of 3000 (upper) and 5000 yards (lower) on the A-scope mtd PPI 
indicator. The step in the A-scope pictmes appear at 5000 yards, which is the normal ringing time for this partiw­
lar equipment. T he low ringing time shown in the two upper photographs was caused by a slightly defective 

duplexer and a receiver which was not peaked. 

(fJ 

a. With antenna rotating, set the receiver gain 
minimum and adjust the intensity so that a very slight 

radial trace appears on the scope. 

b. Increase the receiver gain until the PPI scope 
seems to be just half covered with Becks of "snow". 

c. T he ringing time should be read from the center 
of the scope to the extreme tip of the pattern where it 
fades into the background noise, and not from the end 
of the bright portion of the pattern. 

It should be remembered that a small loss in ringing 
time represents a great loss. in effective range. In one 
model of echo box, each 80-yard loss in ringing time is 
the equivalent to a 1 db. loss in performance. 

FREQUENCY MEASUREMENT 
As stated above, the echo box may be used as an ac­

curate frequency meter. W hen the tuning d ial on· the 
unit is rotated until the micro-ammeter indicates ma..xi­
mum, the cavity is tuned to resonance. On some models 
of echo boxes the frequency may tl1en be obtained di­
rectly from the dial reading. On others, it is necessary 
to apply this dial reading to a calibration curve which is 
furnished with the unit. In either case, the d ial is read 
by reading the outer dia l number fol lowed by the inner 
dial number, as illustrated in figure 3 (page 35). 

SPECTRUM ANALYSIS 
A natural and inevi table result of pu lse modulation 

is the creation of sideband frequencies, and their power 
must be kept relatively low. Spectrum graphing is one 
method of analyzing these pulse frequencies, and a 
graph may be prepared in the fo llowing manner: 

FI<?U RE 6.-Ecbo boxes fumished r:!pair 
sh,ps and tenders are equipped with variow 
clamps, connectors, etc., enabling seve,·al 
types of radars to be checked witb one test 
ret. T he ANj UP/11-7 is in two cases as 

shown here. 

RAOAR ANTENNA ·-·-'-.·\/V'---.. 
SPACE 

LOSS 

A 

e 
FIGUR E 5.- T //Io methods of feeding the ecbo box are 
illustratecl abo tJe . Note that ll'hen the directional coup­

ler i.r used, the plumbing loss is 110t present . 
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The tuning control of the test set is fi rst turned until 
a ma-ximum output me:er deflection is obtained, then 
turned slowly from a point well below this maximum to 
a point well above it. While th is is being done, the out­
put meter read ings are noted fo r various settings of the 
tuning coctrol. It is good practice to cover the f re­
quency range desired by rotating the tuning dial con­
tinuously in the same d irection from well to one side 
of the main parts f requency to well on the other side. 
This will min imize the chance of error due to any back­
lash presented. "A reading should be taken about every 
two hundredth revolution of the tuning knob. 

Finally, an accurate graph may be constructed with 
the meter readings plotted against the tuning control 

dial settings. 

A periodic check on perfo rmance wi ll often times 
prevent serious difficu lties that may othe rwise occur. 
Correct use of the echo box and knowledge of its re­
liability will make repair and proper upkeep of rada r 
a much easier problem. 

f iGURE 4.- A spect­
mm grapb gives a 
good indication of 
transmitter perform ­
a/Ice. CHrves A. B, 
and C rep resent 
good, fair, a11d poor 
performance res pee-

lively. 

POWER OUTPUT 

The output meter 
reading is closely. 
proportional to the 
average radar power 

picked up by the 
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echo box when the echo box is tuned to the maximum 

of the spectrum. If the pulse length is long, the spect­
rum curve is consequently h ig h and narrow, and the 
meter reading high. W here the pu lse length is shorter 
the spectrum curve is flatter and the meter reading will 
be lower. 

T he OBU-2 (left) and OUB- 3 (right) Echo Boxes are shown coHpled to a directional co!fp':er. A pick-up d ipole 
similar to that sbown to the right of the echo boxes may be !I sed m stead of the cl!recttonal CO !I pier. 
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CVE-91 
reports 

YE-2 troubles 
A report received f rom the U.S.S. MA­

K ASSA STR AIT (CVE-91) is an excellent ex­

ample of good reporting of troubles and main­
tenance p rocedures. Simi Jar reports from other 
units afloat and ashore are needed if other ships 
are to benefit by the experience and ideas of 
your crew. 

" The YE-2 antenna would not ro tate. The control 
uni t was checked, and everything was normal. A check 
of the antenna drive un it showed that the antenna was 
jammed. T his was d ue to a broken tooth from the an­
tenna drive tube gear that had pressed itself into the 
gear driving it. Four other teeth were broken, and in 

such a state that they could be removed by pull ing on 
them with one's fingers. The drive tube gear was rest­
ing on the surface of the dual gear driving it. M arks 
indicated that the teeth of the drive tube gear had dug 
in at a point where the teeth end and the surface of the 
lower gear starts. For th is to happen, the drive tube 
gear had to be at an angle causing the tooth to bite in to 
solid metal and break. Since this casualty occurred dur­
ing heavy seas, it was probab ly due to vibrations. The 
broken tooth and the metal from the loose teeth were 
removed, and the gears were greased, but we were un­
able to lift the gear driving it. Since the equipment is 
vital to operations, it is being used as 1t 1s. The gears 
in the drive box unit run smoothly even in this condi­
tion." 

These broken gears should be replaced as soon as 
practicable. 

In the case of CVE-91 these gears were removed and 
turned down to remove all the teeth. A brass ring was 
made to fi t, pressed down on the hub, and secured with 
4 pins. Then new teeth were cut, and the new gear 
dressed off to avoid pressure on the lower gear. Such 
repairs can be made at sh ip 's machine shops, repair 

ships, and at many NCB or NCBMU camps ashore. 
A neat trick in checking the keying of the YE-2 

by using an I.:R-1 is described : 
'"Use LR-1 in Radio two, setting it 

near modulation frequency of the YE-2. 
Plug a jumper from the r-f input jack 
of the LR- l to the Radio one r-f line. 
T hrowing the detector input "Measure-
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Match" switch to "M atch", we can check the YE-2 key­

ing by plugging a head set into the audio output of the 

frequency meter and listening to the beat note of the 

LR-1 against the modulation frequency. 

A modified heater ci rcuit which will be on when the 

gear is not being used is described in the report. "We 

have modified the heater circuit by making use of two 

spare leads in the drive box to the antenna control unit. 

The two spare leads picked up there were wired to two 

spares leading to the t ransmitter. At the transmitter 
these leads were connected to the a.c. in Radio two. 
This will keep the antenna d rive unit at the temperature 

set on the regulator, even when the gear system is not 
energized. The circuit draws 1.65 amperes, and it re­

quires about 1% hours to bring the equipment up to 

temperature". 

This heater modification has been approved by the 

Bureau, and is being made by RCA engineers in the 

field. The connections th rough Radio two, however, are 

not recommended. At the transmitter these leads can 

be connected to terminals 1C and 4A. This modifica­

tion is important, and should be made as soon as prac­

ticable. 

And the ever present menace of water finds its way 

into the report: "We. found that the drive shaft was 
the drive shaft, and entering the d rive unit between the 

he d rive shaft, and entering the d rive unit between the 
d rive shaft and the bearing indicator dial. The drive 

shaft was tapped as far down as the top of the bearing 

indicator d ial, and g lyptoled. This unit had been 

checked for moisture while in port". 

AN-Connectors for Frequency-Shift Keying Equipment 
A change is being made in the transmitter connector 

panels for frequency-shift keying. The purpose of the 

change is to eliminate the Jcnes connector used for the 

keying signal and replace it with a type AN- 3102-14s-1S 

connector, thus making all equipments uniform. All 

future transmitter connector panels supplied in kits or 

in transmitters as well as frequency-shift keyer cable 

terminations will have the AN-type connector and plug. 

Equipments which have been delivered should be 

modified by the addition of the AN-type connector. 
The modification may be made by utilizing the present 

panel, enlarging the present square mounting hole with 

a rat-tail file and drill ing the necessary mounting holes 

to accommodate the type AN- 3102-14s-1S connector. 

This change should not be made on installations which 

uti lize the ANj FGC-1A keyer together with a coupler 

unit which requires plate and fi lament power from the 

keyer, unless separate provision is made to obtain such 

power from the transmitter. 

The equipmcnts and symbol designations of connec­
tors affected by this change are as follows: 

Equipment Symbol D esignation 

ANj FGC-1A 
Keyer Connector Panel 
TBA Panel 
TBC Panel 

TDU Panel 
TEB 
TEC 
TBK Coupler Kit 
TBA Coupler Kit 
96C Coupler Kit 
FSB Connector Cable 

P-1616 
J-1 605 
J-1605 
J-1803 
J-118 
J-1101 
J-605 
J-605 
4 connectors and 4 plugs 
P-15 

Parts required for this modification are as follows: 

1 Connector 
1 Plug 
1 Clamp 
4 Machine Screws 

AN-3102-14s-1S 
AN-3106- 14s-1P 

AN-3057-6 
%" No. 4j40 round head, 
with hex nuts and lock 
washers. 

Hints on the VG 
for the RT 

The radio technician should be aware of the 
following maintenance and operational in­
formation on the VG remote PPI repeater in 
order that maximum performance may be ob­
tained: 

1. The air filters should be kept clean. They 
are cleaned every month or 500 hours with 
gas and saturated with luboil, Navy Symbol 
No. 3100. 
2. The cathode ray tube is to be operated 
hot when a fast erase is desired. It is better 
to operate the tube warm, or even hot, to 
prevent severe burning. 

3. When the image is severely burned into 
the face of the scope, erasing m::ty be accom­
plished by swinging to the SG wh ich has a 
high repetition rate, defocusing, and in­
creasing the intensity. The video shoul d be 
"OFF" when erasing the screen. 

4. In order to prolong the li fe of the OSC 
projector lamp, it should be run at as low 
a voltage as possible consistent with good 
visibility. • 
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Everyone seems to be familiar wi th such expressions 

as SNAFU, SISFU, etc., and the use of such terms is 

becoming so widespread that u ltimately many of the 
more common abbreviated terms will become an integral 

part of our language. 

Moreover, the use of such abbreviations has become 

so common in every field of electronics that each branch 

has g radually bu ilt up a vocabulary of the more com­
mon abbreviations used in that particular field. While 

all of the abbreviations do not fo rm words which can 

possibly be pronounced, nor can they be found in any 

dictionary, the use of these abbreviations to designate 

equipments, instruments, procedures, publications, etc., 

h::ts resulted in quite an imposing list . 

The use of such coined phrases and abbrevi ations has 

become so common that the practice of turning gobs of 

the alphabet around instead of speaking Eng lish has 

practically resulted in a new language, requiring con­
sic.le rable in terpretation to those who hear the peculiar 

letterings and unusual words. In many cases the pur­
pose of the use of the abbre,·iation has been defeated by 

the time and trouble necessary to explain the mearun,g 
of the terms. There is also quite a tendency on the part 

of those who both use and coin such abbreviations to 

assume that everyone knows the meaning inferred by 

the three or four letter abbreviations. Such is by no 

means the c11se, and confusion is very apt to result from 
their usage. 

In t~1e. field of sonar, \Yhich incidentally is itself an 
abbreviatiOn, a considerable collection of these abbre­
viations has been buil t up. Every day some new abbre­

viated term is coined, and its use gradually becomes a 
part of "Sonar Slang" . The following list included 

some of the more common abbreviations often referred 

to. Let us hope that this list does not grow and that 
no "addenda" will ever be necessary. 
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.-\DE 

.-\OP 

.-\LT 

.-\TT 

.-\TL-

1301 
BT 
C R SO::\.-\R 
DCDI 
DCC 
OR.-\ 
DRT 
E.-\S 
ERI3 
ER SO::\AR 
F.\1 SO::\AR 
CLT 
COT 
IRR 
.\1.-\TD 
.\I DC 
.\ICC 
.\ITIJ 
{) ()::\ 
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OTE 
1'.-\L 
I'P-BIJ I 
1'1'1 
I'RT 
RC<; 
RSF 
S.\ .-\T 
St;.\ I 
S<JI) 
SSI 
SSOT 
T I >.\1 
TI>.\ 1-01. 
TI{L 
TDI 
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A /lark Direr/or 

A 11diblc D oppler Eultaucer 
A 111111 011i11111 Diltydrogen Phosp!wtc 
Admuced Lisleui ug Teacher 
A 11lo111alic Target Tra ining 
A IIIOIIIalic Tra ining l.Juil 

Bearing Dn•ialiou I udicalor 
Bathylher111ogra ph 

Capacitance R otated Smnning System 

Depth Charge Direction I udicalor 
Dof>Picr Control Cain 
Dead R eckouiug A ualy~cr 
Dead R eckoning Tracer 
Elerlrouic A ulomalic Search 
Eclto-Rcwgiug Booster 

Eleclronically Rotated Scauuing System 
Frequency .lfodulaled Souar 

Croup L isiPniug T eacher 
Croup Opera/or Tra iner 

ludicaling Rauge Recorder 
.\fine aud Torpedo D elecliou 
.lfaiuleuauce Drep Goulart 
.lfaiulruance of Close Coulac/ 
.lfaiulruauce of True Bearing 
Oa•u Doppler .\'ull({ier 
Objerl Locator or Q;•ersidc Lislrniuf! 
OfJeralioual Test !~qui p111rn/ 
Phase A 1"1 ualed Lora/or 
Piau Posiliou-/3eariug Dl'l•ialiou ludiralor 

Piau l'osiliou Jud iralor 
Pltouogra f>h Rcrordt•r Tra iurr 
Rt•l•:rbrraliou Cnulroi of Gaiu 

1 Ne;•crbrraliou Suppression Filler 

Shif>bnard .l uli-Submariuc . I !lurk Trainer 

Sound Gear ,lfouilnr 

.\"mull Objal Ot•ll'tl ion 
Srrtor Scan f ndit"alor 

S!tipbortrd .'-iound Oprra/l)r Tra iner 

7"orf>l'lio /)cl l'fliou ,\Jo:/(firalion 
Torf>tdo !Jt'lerliou .lfod({icalion Ob)t'< I !.oral or 

Triangululiou Lislruiug Ranging 
Turgl"l l>opplcr ludirulor 
Timr l"u ri!"d (iu iu or Ti111t l"ariulion of Ga w 
l "isual /Jof>/>il'r 1 111litt11or 
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Lt. (jg) J. A. Call ner of EFSG reports that an NK-7 
portable projector assembly was rigged for operation on 
an AMc(U) . When the unit was turned on, no signal 
t~ace appeared on the recorder paper. All interccnnec­
t•o?s between power supply, projectors and indicating 
~n1t were checked. Plugs used for connecting tbe pro­
jectors to the driver receiver indicator unit were found 
to be corroded. After cleaning the contacts o f the 
plugs, ~ood signal traces were recorded. As these plugs 
are subjeCt to salt water spray, it is neces·ary to keep 
them protected when the projector assembly is sxu red. 
Two d ummy receptacles for these plugs are being 
mounted near the projector assembly so that they wi ll 
have protection when the fathometer is not in use. 

Good soundings were obtained when the proj ectors 
were about four to five feet below the surface of the 
water. This position of the projectors enab les the equ ip­
ment to record satisfactory depths as the ship made 
speeds from one to eight knots. 

- E. F. 5. G. 

• 
CONTACTS 

In the Western Electric Weekly T echnical Newsletter, 
D. F. Sanders reported that during the past week 3 
QJA eqUJpmen ts a rriving at his location have needed 
repair due to the same cause-namely badly worn con · 
t~ctors K301 ~ K302, K 303, etc. Mr. F.]. Case, the en­
g meer handlmg these jobs, believes that these items are 
being overlooked in various N:lVy Yards and suggests 
that the word be passed along. 

lnasmu~h as tl, i~ trouble will undoubted ly appear on 
most equ•pmc.:n•S after considerab le time in service, it 
appc:ars that tnc: cleaning of these items should be given 

r.1ore attention. The effect of these contactors being 
worn or broken makes the adjust of the zero set and 
pulse length a difficult job. 

- liY' est em Electric 

• MARK 22 
Corosion in coaxial connecticns on the Mark 22 may 

be prevented in the following manner : 

Jacks ) 305-1, ) 305-3, ) 304-2, and their corresponding 
pl_ugs, P-1601, ~- 1 602, and P-1 604 are weatherproofed 
With D ?w C_orn•ng #4 Ignition Sealing Compound. The 
connectiOn IS . firs~ placed inside the plugs and jacks 
wherever a un1on IS made. Caution is exercised to keep 

the compound away from the cen­
te r conductor. A fte r the connec­
tors are put together, the com­
pound is smeared wherever there 
is a chance for monsture to enter 
~he fi tting. rinally, the connector 
1s sealed with two layers of rub­
ber tape, two layers o f linen tape, 
and a couple of coats of insu lat­
ing varnish is applied. 

• 
MARK 8 TRANSMITTERS 

--W' estem Electric 

Due to the numerous failures of C-22A in the D­
L 5096_0 transmitter, which are evident ly caused by an 
excessive surge of voltage when the transmitter is turned 

f) 
side is to be d isconnected. 
D -150960 t ransmitters. 

T his change applies to all 

- JJV estem Electric • 
MARK 22 TUNING AT SEA 

Because of insufficient time in port, it has proven 
necessary to be able to tune the Mark 22 radars while 
underway at sea. 

. After ~ fair d~gree_ of ac~uracy l~as been obtained by 
mformat10n as g•ven 111 the mstruct10n book, the tuning 
may be accurately peaked up through the use of the 
TS-33/ AP as a tunable "X" band echo box, as follows: 

The TS-33/AP is coupled 
into one of the waveguide 
ta ps of the Mark 22 system. 
U sing sufficient attentuation, 
i.•:. m ini mum sensitivity, in 
order to prevent crysta l dam­
age, the magnetron frequency 
is determined. T hen, in or­
der to protect the TS-33/ AP 
crystal detector while using 
this instrument as an echo 
box, its crystal is unscrewed from the socket until the 
crystal current drops of zero. In order to obtain maxi­
mum ringing t ime, the TS-33/ AP sensitivity control is 
set to max imum. As the unscrewing of the crystal from 
its socket will produce detuning of the frequency meter, 
the micrometer head will have to be set to a new value 
as determined on the Mark 22 radar. Once the microm­
eter head on the TS-33/ AP has been set to give ringing 
on the Mark 22 the r-f adjustments may then be tuned 
for maximum ringing range . 

- E. F. S. G. 

• 
RADAR EQUIPMENT MARK 22 

Interference was observed on all bands of the RBO 
Receiver when the Mark 12 pulse was terminated in 
the dummy load. Maximum interference occurred 
around .95 me, 1.9 me, 3.8 me. I t was radiated princi­
pally by the power cable to the Mark 22. All interfer­
ence ceased when the Mark 22 transmitter housing was 
bonded to the Mark 12 antenna frame, shunting around 
the upper right shock mount. 

- IIV estern Electric 

• 
D-150960 TRANSMITTER-RECEIVER 

Regarding M K 8 field change #29; MK 16, MK 27 
field change # 17 ; SJ -1 field change #46. 

It has been found that the bracket supplied to mount 
the coil L(l) 1 is not tapped as shown on the drawing 
and must be done before installation. The drawing also 
fai ls to show a white-blue wire from the condenser. 
This omission may confuse the technician trying to 
make the modification. The wire is connected between 
the 33-ohm resistor and the coil. 

- IJVestem Electric 

• on, it has been decided to disconnect this capacitor. ~" • MARK 13 

sm;~~~~gisfiit~r t7~ X~d~i:s bgy~~~sra~~r ~ i /c~~~tio2_2~~ The following ci rcuit changes will make the range 
d B · line control led by the Meacham range un it dotted and 

an capaCitors are bui lt as one uni t and o lll)' the ""A"' the 1· e ont rolled b the long a11g n· t sol"d range 1n c y r, u 1 1 . 

. Referrin~ to switch S1 on the long range unit wi ring 
d1agram, F1gure 7-9, in the instruction book SHIPS 327. 

(a) ~ransfer wi_re #~2 (white-blue-brown) to the 
LR termmal to wh•ch wtre #54 (white-yellow) is con­
nected. 

_(b) Transfer wi re #5? (white-brown-orange) to the 
adJacent unused LR terminal of the same switch section. 

-E. F. S. G. 

WCA POWER SUPPLY DIAGRAM 
Lt. (jg) A. D. Jones of the EFSG submits 

the accompanying diagram to show the ac­
tual wiring of the A.C. supply to T-1406 in 
the rectifier section of the QB (CBM 
522?2) D river Rectifier of WCAj WCA-1 
eqUipments. H e states that all available 
schematics show T-1406 connected directly 
across the A.C. line. The auto transformer 
shown (U-6447) was installed to reduce the 
primary voltage to 100 volts because the 
_secondary voltage of T -1406 was too high 

for the equ•pment. A large number of the equipments 
he has checked showed the presence of the auto-trans­
former coupled as per diagram. 

SubSig. states that T-1406 was Raytheon U-631 9 and 
that it was replaced with U -6319A on all later equip­
ments. H owever, all instruction books still Ji st the 
characteristics T-1406 as U -6319 instead of U-6319A. 
H ere are the characteristics of the two transformers: 

S.S. 803-303 Raytheou U -6319 S .S . 803-301 Raytheo>t /.J -63 19.·\ 

Pri Sec Pri Sec 

Turns 
Wire 
D .C. Re.<. 

130 2HO/CTI210 130 2 100/CTIOSO 

Volts 
Amps. 

ISE 26E 
0.44 138 
115 2020 

0.25 

15 E 26E 
OA~ 125 
115 1760 

0.2 1 

On all equipments in which the auto-transformer 
U -644 7 is not installed, T -1406 should be Raytheon 
U-6319A having specifications as listed above and re­
placements should conform to those speci fications. 

S- t4 02 

f RO"' tl~Y 
60 INPUT 

TO PA l Of 
r- ••or, ro~•os 

- E. F. 5. G. 

I AUTO· TR ANS 
IU-6447 
A:.&YlH [ OH I 
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FALSE ECHOES IN 
D-150960 TRANSMITTER-RECEIVER 

A series of false pips, approximately 200 yards apart, 
and of decaying amplitude, have been no_ticed on the 
range ind.icator in several SJj SJ-a/ SJ-1 eqU!pments, par­
ticularly when the BO was detuned. 
Elimination of this condition can 
be accomplished by replacing the 
.01 p.f capacitor across the crys­
tal current meter with a capacitor 
whose value is somewhere in the 
vicinity of .003 p.f. The value is 
critical and a little trial and error 
may be necessary for your particular 
equipment. Information of your tri ­
als and results will be appreciated. 

- IIV estem Electric 

• 
ELECTRON TUBE TYPES 2K25 AND 723A/B 

Electron tube type 2K 25 has been :les~gned to permit 
broader hand tuning and to be usabl~ m p~ace of the 
723A B in all present or contemplated equtpment ap­
plications. This tube has been branded 2K 25f 72_3Aj B 
to indicate that 2K25 tubes should be employed m the 
changeover where 723Aj B tubes wi ll not ope~ate s~ t­
isfactorily. It is intended that the double brandmg wtll 
be e liminated in the forthcomi ng "JAN" specification 
for this type, which will hencefo rth be designated as 
Type 2K 25. Current stocks of Type 723~/B s~ould ~e 
used until exhausted in those equipments tn whtch thetr 
performance is sat isfactory. 

- BuSbips 

-
-~ 
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Eng1neer 
• 1n the Field 

Every time a technician goes aboard a ship of d iffer- ComServPac. These engineers are representatives of 

ent class from his last billet (or sometimes a different seven companies : H azeltine, General Electric, RCA, 

ship of the same class) , he comes face to face with gear Raytheon, Submarine Signal, Western _E lectric, or_ \X! est-

that is not familiar to him. If it isn't a new model, it ._ inghouse. They interest themselves m the equtpment 

may be a modified equipment. Change has been the •, manufactured by the company they represent. 

order of the day since the war began, and each new r One of the difficulties of th is system of " civilian in 

install ation and modification b rings its own pec~li~r uni fo rm" is that h is status is not always understood 

set of problems. As a resul t of this cond ition, tt ts by military personnel. To quote further from the CNO 

almost impossible for the technician to stay abreast of regulations, he is " .... normally trea~ed a~ ~ com-

the developments in his field. for this reason, the ~ missioned officer in such matters as messmg, ltvmg ac­

Bureau of Ships has sponsored a prog ram of field ~n- ;; j; · commodations, and transportation .... " He may _ .. .' .' . 

g ineering avai lable to naval activities for consu lta tt?n {: -' . ~ be granted the privileges of ship's service acttvJ_ttes 

and advice on problems concerning installations, mam- aboard ship and at shore stations outside the Umted 

tenance and operation of electronic equipment. These States." H e "shall be considered as officially attached 

groups are composed primarily of the factory field rep- to the Naval Force or Vessel to which he reports." 
resentatives and of the Electronics Field Service Group 

(EfSG) personnel. 

The factory fie ld representative is a civilian. Perhaps 

you have seen him around, wearing his shield-shaped 

collar insignia bearing the legend "U. S. Technic ian." 

Perhaps you have wondered on whose authority he is 

in the ya rd , at the advanced base, or aboard the AKA 

headed for " Island X." Reg ulations governing techni­

cians, published by the Office of N aval Operations in 

conformance with the Secretary of the N avy's letter 

Op-30-S-4, serial 2236 30, dated 19 November, 1943 

says in part: ''In order that manufacturers' and con­

tractors' fie ld representatives- hereinafte r referred to as 

'T echnicians"- may be properly accred ited for overseas 

journeys to combat areas, or overseas areas under naval 

control or in which naval forces are operating, the fol­

lowing orders wil l govern ... . . " H e is there " .. . for 

the purpose of observing the operat ion or installation of 

equipment and armament, andj or assisting in the main­

tenance and repair of such equipment, and for scient ific 

research." Ther~ are at present some 1. 100 of these fac-~ 
tory representatives, about 250 of whom are serv111g 

overseas, at advanced bases, repair ships, tenders, and 

at va rious points for special work as directed hy FMO,. 

The factory field engineer is trained by his home 

company, at company operated training. school's and. at 

the factory. He is expected to know hts firm s equtp­

ments f rom top to bottom- test ing, align ing, and 

trouble shooting. H e is expected to know what new 

equipment his company is develop ing, and b_e able to 

make fie ld modifications as they are authonzed . H e 

maintains a close liaison with his employer which re­

sults in rapid dissemination of the latest operational 

and maintenance information in the field. H e instruc~s 

Naval personnel in the operation and maintenance of 

hi s company's devices. 

T he p rog ram is at p resent expanding, the bulk of the 

increase being earmarked for overseas duty. Over 200 

letters of commendat ion have been received f rom sat­

isfied command ing officers. 

On the strict ly N avy side of th is story, we fin d the 

E FSG prog ram. It was designed to bring immediate 

techn ical aid to the fleet, wherever and whenever it is 

needed , to give full instruction on installation of any 

. new N aval equipment, its mai ntenance and operational 

p rocedures and the u e o f the latest test sets. The group 

is in business to assist fleet ad ministrative officer , and 

electronics officers, in getting technical knowledge and 

skill to the point where it is needed. T he personnel of 

the Electroni cs Field Service Group are selected for 

their practical knowledge as well as fam iliari ty with 

research and development prog rams now under way. 

They must work closely with the manu facture rs, and 

their knowledge and experience must fi t them to assist 

technical personnel of the N avy in maste ring new gear. 

They include graduate electrical engineers as well as 

men trained in Naval electronic schools. Many of them 

have recently returned from the fleet, and so have a 

first-hand knowledge of, and sympathy with, fleet p rob­

lems. When assig ned to EFSG the engineer is trained 

by special courses in Naval schools on sh ip and shore 

radar, sonar, radio and navigational a id equipment. 

Special training is given in the p lants where the equip­
ment is produced. 

T he services of the EFSG are available to assist i n 

installation of equipment, to accompany it on shake­

down cruises, to go from ship to ship under way, a lways 

seeing that the ma..ximum benefi ts are being realized 

f rom the equipment of all of the sh ips of the division. 

They wi ll see that the operators understand the capa­

bilities and the limi tations of ·their equipment. 

EFSG engineers report back to the Service Forces and 

to the Bureau of Ships all the problems they encounte r. 

These fie ld reports make it possible for the overall elec­

tronics picture to be viewed at one time--new installa­

tion problems, troubles peculiar to various classes of 

ships, to differing climates, and field conditions. 

When a new piece of equipment passes the design 

stage and contracts a re let for its p roduction, EfSG en­

g ineers a re assig ned to observe its manu facture, and to 

act as consul tants. H ere men with fleet experience pre­

sent the Navy point of view to the facto ry. N ot only 

are modi fications introduced, but instruction manuals 

are wri tten or revised . These same men are available to 

se rve in the fie ld as instructors and as installation ex­

perts when the equipmen t is ready. In th is way the 

Navy has its own experts on new and complex equip­

ment. When an ErSG man goes aboard a vessel, he is 

equipped to hand le any and all of the electron ics jobs 

of that ship, regardless o f the fi rm producing the gear. 

T o obtain the services o f EfSG, application should 

be made through the chain of command to the Com­

manding O fficer o f the Electron ics Field Service G roup, 

N aval Research laboratory, \XIashington, D . C., with a 

copy of the request to the Bureau of Ships. This may 

be by letter, d ispatch, or telephone as appropriate. l iai­

son between EFSG and the Service Force and between 

factory representatives and the Service Force is main­

tained at all times so that an engineer ncar al hand 

may be dispatched to the spot; thus the time delay is 

cut to a mi nimum. 
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Zenith Watch Radar 
REMOVING THE OVERHEAD SHADOW 

ROBERT HECKSHER, ENGINEER, BUREAU OF SHIPS 

Drawing made from a Z enitb­
W atcb Scope showing the presen­
tation of three different plane nms. 
The fit'St t'fln passed directly over­
head; in the other two the plane 
passed the antenna to starboard. 

• Ships equipped with 
surface-search radar are 
fami liar w ith the p roblem 
of the "hole" in their cov­
erage in the area overhead. 
Th is hole or shadow-area 
results from the low angle 
of the radiation pattern. 
The higher the plane, the 

sooner it will pass into this safe area of non-detection 
as it approaches the radar. It is clear, then, that some 
means of detecting high-al titude planes at short ranges 
must be provided. 

Relief for this situati?n is now avai lable to ships 
having two SG's in the form of a field change which 
converts one of them into an equipment which will 
provide overhead coverage. Such a converted radar 
carries the colorful and descriptive title of "Zeni th 
Watch." Specifically, this mod ification is known as 
Field Change No. 54 and is applicable to SGa, SG-1, 
SG-b, and SG-1b radars. It consists of a replacement 
of the antenna reflector and RF feed, but does not af­
fect the pedestal. The modified antenna is known as 

Navy Type CRP-66AK2. Just to keep the record 
straight, here is what the equipment model letters turn 
into after modification : 

SGa becomes SGc 
SG-1 becomes SG-lc 
SG-b becomes SGd 

SG -1b becomes SG-l d 

Because this upward -look ing radar will not permi t 
the use of standard targets for tuning, the modificat ion 
is accompanied by the installation of an OBU-2 Echo 
Box. To make the modification should requi re about 
six hours plus about four hours to install the echo box. 
It is possible to make the conversion without the aid 
of Navy Yard facilities if competent personnel are 
available, but if this is done, ext reme caut ion should 
be observed when working aloft. Complete inst ructions 
accompany the mod ification kit. 

Although the term Zenith W atch suggests that the 
radar is "looking" directly up, actually the beam width 
in the vertical plane provides coverage f rom 20° to 90°, 
measured f rom the horizon. This coverage is, of course, 
affected by the roll and pitch of the ship. A n ind ica­
tion of the radiation patte rn in the vertical p lane is 
g iven in the accompanying polar diagram. T he d iagram 
indicates a sharp reduction in field strength between 
65 ° and 90° . T his decrease in power would, at first 
glance, indicate poor coverage near the zenith . Such is 
not the case, however, for two reasons: (1) T h.e re­
flecting area of a plane increases very rapid ly as it comes 
overhead where the full wing and fuselage surfaces are 
presented to the transmitted beam, and ( 2 ) for a given 
altitude, the slant-range of a p lane nearly overhead is 
much less than at lower angles. As a result of these two 
factors the signal p resented on the scope is essentially 
constant from 65° to 90 °, thus assuring adequate over­
head coverage. 

Polar diagram of the field strmgth of the modified an­
tenna taken in the vertical plane. D egrees are 

measured from the horizon. 

• 
... _ 

SG radar is ro1111erted into Zenitb JlVatcb by this modified antenna 
reflector and r-f feed. The antenna pedestal is not affected. 

In the ho rizon tal plane the anten na beam width is 
5Y2 degrees (measured from half-power points). 

The zenith-·watch antenna is so designed that the re 
is no reflection obtained from su rface targets unless they 
are very large and close. 

The PPI presents the target con vent ionall y at the 
longer ranges. H owever, as the target app roaches an 
overhead pos1tion, the indications increase in to arcs of 
considerable size, until when overhead a complete circle 
is formed . This circle results from the back radiation 
which, although not sufficient to cause confusing sig­
nals, results in a solid cone of coverage in the overhead 
region regard less of antenna orientation. The radius 
of th is circle g ives the a ltitude of the aircraft as it 
passes overhead . 
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PUBLICATION NEWS 

RECENT INSTRUCTION BOOK 
DISTRIBUTIONS 

T he instruct ion books listed below have been dis­
tributed during the period of 15 M ay to 27 June 1945 . 
Those books which have "SH IPS" short titles are avail­
able at the Registered Publications Issuing Offices, and 
the others may be obtained from Radio M aterial Officers. 

Preliminary editions should be replaced with .final 
editions where they are indicated as available. 

MODEL 

A:-\/ CP:-\-3 ... . 
:\:\ j CP:\-6 . . . 
A:-\/ l; P:\ I- 1 and 

Al\ / L' P:\ 1-1 8. 
B:\ . . .. .............. . . 
BP . . ... .. ............ . . 
CXES ...... . ... . . . . . .. . 
CXG] ...... . 
DAS- L. ... . . . 
Dumont T ype ~233 

Cathode Ray 
Oscillograph. 

F-20/ CPR \\'a,·e Trap . 
L:\] ...... . 
L0-3 ... . . . . . . . ... . 
:\ IA:\ I . .. ... .... .. . . . 
:\TB:\1 . ...... . 
O BO ...... . . . 
:\K-2 .... . 
.:\' ]--1-. . . .. . ...... . . 
OBL... .. .. .. .. . .. 
OBL-1 .. . ..... . . . ... . 
OBC-3 .. . 
P.:\'-1 .. . . . . ... . . . . . . 
QCL-4, QC L-5, QC0-2, 

QC] -6, QC ·-3. 
QCL-8, QCj-9, QC:\-4, 

QC0-3. 
RCO ....... . . . ... . . . 
ROE ... .. . . ....... . 
RDF ... .. . . .... . . 
I~D:\1 . . .. . 
RDP.. . .. .. 
Remote Control Equip-

ment fo r SC R-.'i73:\ 
and SC R-57-J..-\. 

SL".. .. ... . . . 
TD:'\-2 / 3/ + .... . 
TD0-2.. .. ... . 
Tc l<'t ypc :VI ode I !9, 

ln:,t run ion :\lanua l u16. 
T S-15A/:\P ... . 
*TS-28/ l ' P:\ .... . 
TS-3-J.A / .\P .... . 
T S-1 02 / AP and 

T S-102.\j.-\ P. 
T ype C!\C ;(]-66.\I·T-1 

Submari ne .\nll·nna 
.-\ssem bh ·. 

T~ !JC.' C .-\ I i 1-23408 
Y<; Tm(! Bearing 
Control l nit. 

TypL· C.-\CJT-47+3~ 
:\nt('nna ( 'oupling 
.-\sst·m hi y. 

T y pt· CB:\1-.'iO.-\FO Ra 'a r 
Rep (!at<·r .-\dapl n . 

T ~ p (! < T 1-(J00CJ3 
Frt•qut·Jwy .-\l ignm· 11 
(),.·ilia 1 or 

SHORT TITLE 

SH I PS 287 .. . . . . 
S HIPS 290 .. ..... . .. 
S HIPS 236 ... ... .. . . 

SH IPS 232A ...... . . . 
S HIPS 285 . ... . . .. . . 
:\A\ .SHI PS 900,399 . . 

S HIPS 322 ... ...... . 

:\A\ "S J-1 I PS 900,582 .. 
:\.-\\'SHI PS 900,3 78 . . 
:-\.-\ VSI-Il PS 900,285 . . 
.:\' .-\\·sHIPS 900,588 . . 
:-\.-\\ 'SI--ll PS 900,581 . 
:-\A\ 'SHIPS 900,562A. 

:\!\\.SHIPS 900,+31 .. 
:-\.-\\"S I-l l PS 900,-1-7 1 .. 
:'\ .-\ VS I-II PS 900,227 . 
S I-ll PS 308A .. . . . . 
SH IPS 323 .. ..... . 
:-\.-\\"SHIPS 900,522 . 

:\.-\\.SH IPS 900,523 . 

. .... . .. .. 
:\.-\\.S H I PS 900,555 .. 
:\.-\\.SH I PS 900,297 . 

\ .'. \S IJ i r S 900,27 1 

CO-:\:\ 08-35T S 1.'i-2 . 
:-\.-\\"SH I PS 900,521 .. 
.-\:-\ 08-35TS3-!-+ 

:\.\\.S HI PS 900,397 

:\.-\\"S i ll PS 900, -HJ.l .-\. 

S ill PS 30.) .. .. 

:--: .\, .Sil l rs 900,+87 

EDITION 
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MODEL 

T ypes CDU-55ADP and 
CD U-50ACU Plan 
Posit ion Indicator. 

Types CG-24275 a nd 
CG-24257 Selector 
Switches. 

T ype CG-621-1-I Auxiliary 
Junction Box. 

T ype CHT-21 1141 
:\1otor Generator, 

T ype CHT-2111 42 
:\Iotor Controller. 

T ype CHT-211 204 
i\•lotor Genera tor Set . 

T ype CHT-211 271 
:Vlotor Generator Set . 

T ype CHT-211 275 
:\lotor Generator Set. 

T ypes CRV-35047 for 
RBB- 1 and CRV-350+8 
for RBC-1 Receivers 
Crysta l Cont rol 
Adaptors. 

T ype CTZ-10+15 Rad io 
Direction F inder 
Prefabricated Shelter. 

Type CY J -10443 Dum my 
Load for 108 T Series 
Transmitters. 

T ype N:VIA-3A UHF 
Field Strength and 
.1\ oise Meter. 

\\'C.-\-3 ....... ..... . .. . . 

SHORT TITLE 'EDITION 

S HI FS 35-l . .. . . .. .. . F 

....... . .. . . . . . . F 

NAVSHIPS 900,393 . I I 

:-\AVSH 1 PS 900,+67. F 

i\AVSJ-IIPS 900,506 . . F 

NAVSHIPS 900,401 . . F 

.1\AVSH IPS 900,5 71 . . F 

N A VSH l PS 900,530 . . F 

i\ A VSH l PS 900,665 . . F 

p 

F 

NAVSH IPS 900,525 .. p 

' - Available onl y t hrough Bureau of Ships-Code 250F 
F- Final //- Ins tallation Instruct ion 
1'-Prcliminarr / .\/- Instruc tion ~ l anual 

MODIFICATION OF TDT TRANSMITTER 
REDUCES EXCESSIVE CURRENT 

It has been reported that during normal operation of 
the model TOT equipment the contacts of the slow­
release relay SRR have burned out, apparently due to 
excessive current through the small contacts of this type 

of re lay. Field activities may, if desired, modify the 

equipment as shown in the a::companying diag ram. 

M odification of M odel TDT Transmiller 

NOTE 4 

Note 1: Rem ove conn ection from 
-.;enter t ap of transformer w.nding 
a t )Joint indicated by the arrow; 
then re-connect the cente r tap d i· / 
rect ly to grou nd , as shown . r 
Note 2: Rep lace with 0 .5 amp. 
fuse. 
Note 3: Replace with a 1 50 0 ohm 
resistor. 
Note 4: Install a 0 .75 amp. fu se. 
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