
































RAA to-4 
RAB to-5 
RACand-1 
RAE to-2 
RAN and-1 

DOWN RAO to - 9 
RAR 
RAS to-5 
RAUto-2 

GO RAW 
RAZ and -1 
RBD 
RBE 
RBF to -3 

CLASSIFICATIONS RBG to - 2 
RBH to-4 
RBJ to - 5 

• Following is a partial list of the gear effected showing RBK to- 14 
the new classifications. Some of the older equi pments RBL to - 6 
aren't included but every model you see in the list has RBN 

been dropped down at least one grade. So if you have RBP and - 1 

any of these equipments on board, be sure to mark the 
new classification on tile instruction books. In case you SA to-3 
would like the original authority for reference, it is SB 

CNO Jetter OP25-3jjeh, Serial 34725 of 18 July 1945. SC to - 5 
SO to -5 

AN SERIES SE 
ANj SPT-1 to -5 R ANj UPT-T3 R SF and - 1 
ANjUPM-1 to -3 R ANj URA- T2 and SG to - 1e 
ANjUPT-Tl R T 2A R SG-2S 

B SERIES SH 
SJ to - 1 

BE and -1 R BM and - 1 R 
BF R BN to -2 R 
BI R BO and -1 R 

TAB to -7 
ABK to -7 R BQ R 
BK R BR and - 1 R TAJto - 19 

BL to -6 R BT R TAQ to-ll 
.TBA to-13 

0 SERIES TBC to-5 
DP to -19 u DBA and - 1 R TBK to-20 
DQ to - 7 u DBB and - 1 R TBL to - 13 
DYto-4 u DBC and - 1 R TBM to-ll 
DAE to-2 u DBD R TBU to-4 
OAF and-1 u DBE R TBX to - 3a 
DAP u DBF R TCA and - 1 
OAQ .R D BG u TCB to-2 
DAS to-4 R DBH R TCC to -4 
DAU and -1 R DBM and - 1 R TCE to - 2 
DAV to-2 u DBN R T CF 
DAWto-3 R DBT R TCG to-3 
DAX R TCH and - 1 
DAY R LRN- 1 and 1A R TCJ to - 2 
DAZ R TCK to-7 

M SERIES TCL to-2 
_j TCMto-2 
<( 

MS u MX u TCN and-1 
1-

MU u MAA u TCO to-2 z 
u.J MV u MAB u TCP to-3 
0 MW u MAH u 
LL z 
0 N SERIES VC and-1 
u NJ to-9 u NAC c VD to -2 

NK to-7 u NAD c VE and-1 
0 NM to-8 u VF and -1 
('I) 

R SERIES 
u RBR He u RBT to - 2 
u RBU and -1 
u RBV and - 1 u 
u RBW to-2 u 
u RBX u 
u RBY and -1 u 
u RCB and - 1 u 
u RCC u 
u RCD u 
u RCE and - 1 u 
u RCF and -1 u 
u RCG and - 1 u 
u RCJ u 
u RCP u 
u RCT u 
u RCU and - 1 u 
u RCX and - 1 u 
u ROC u 
u RDG u 
u ROM u 
S SERIES 
R SK to -1 R 
R SL to - 1 R 
R SN R 
R SO to -2 R 
R S0-7Mj N R 
R S0- 8 and - 9 R 
R S0- 13 R 
R SQ R 
R SR R -
R SW 

T SERIES 
u T CQ u 
u TCR u 
u TCS to - 14 u 
u TCT u 
u TCU to-2 u 
u TCV u 
u TCX u 
u TCYand-1 u 
u TCZ and-1 u 
u TDA u 
u TOB to - 2 u 
u TDC and -1 u 
u TOO to-2 u 
u TOE to-3 u 
u TDF u 
u TOG and -1 u 
u TDH to --4 u 
u TDJ u 
u TDK u 
u TDNto-4 u 
u TDQ R 
u TDU u 
u TEB u 
u TEC u 

SERIES V 
R VG to -3 0 R VH 
R VJ R 
R 

t 

SEARCH AND .DETECTION FOR THE POST-WAR FLEET 
• We know that you are anxious to get the word on 
post-war plans. But the complexity of the electronics 
picture, and incomplete information in regard to the size 
and needs of tomorrow's Navy makes it impossible at 
this time to give a clear and concise statement. About 
the best we can do is to let you know how we are think­
ing today, at the time this issue goes to bed. 

Search and detection radar equipment has been classi­
fied as to suitability for installation in various classes of 
ships. T hese classifications are: 

(a) which embody the latest 
developments and those which satisfactorily perform the 
functional requirements for the ship class. 

(b) Not Obsolescent-equipments which are not the 
best available for the function but which are satisfactory 
for the ship class. 

(c) Obsolescent-equipments which can be consid­
a. ered satisfactory for inactive ships of the class. 

(d) Obsolete-equipments which are unsatisfactory 
for any shipboard installation. T he following models 
are obsolete for all types of ships: 

CXAM-1, SA-l , SC-1, SD-$eries, SE, SF Series, 
SH , SM, SN, CXBL, S0-11. 

The table below shows the classification of radar 
equipment for the more important types of ships. 

The initial program for equipping the post-war fleet 
calls for the following: 

(1) In 80% complement ships modern equipments 
are to be installed to complete unfilled allowances and 
to replace equipments on current allowances which are 
either obsolete or beyond economical repair. 

(2) In 30% complement sh ips, not obsolescent 
equipments are to be installed to complete unfilled al­
lowances and to replace equipments on current allow-

Type of Ship Modern 
' 

ances and to replace equipments on current allowances 
which are either obsolete or beyond economical repair. 

(3) In ships in inactive status, not obsolete equip­
ments are to be installed to complete unfilled allowances, 
and to replace equipments on current allowances which 
are either obsolete or beyond economical repair, only as 

.necessary to provide a minimum of usable equipment to 
perform initial mobilization tasks. 

Concurrent with the initial program and through the 
fiscal year 1946 approximately one-fifth of the equip­
ment of the 80% complement ships is to be replaced 
with equipment whid1 is now modern for the respective 
ship classes. 

New construction vessels will be provided with a full 
allowance of modern equipment without regard to the 
post-war status of the vessels concerned. · 

During the fiscal year 1947 and annually thereafter, 
when technical advance dictates, one-fifth 
of the equipment of the 80% complement ships is to be 
replaced with equipment which is then most modern for 
the respective ship classes. In general, improvements 
will be made in 30% complement ships by installation 
of equipments made available by the replacement pro­
gram for 80% complement ships. Such insta llations 
should be made only when distinct improvement in func­
tional performance will result therefrom. 

Improvements in ships in inactive status will be made 
only as necessary to provide a min imum of usable non­
obsolete equipment required to perform Initial mobiliza­
tion tasks, utilizing equipment made available from the 
replacement programs of active ships. 

Installations are to be made only upon specific instruc­
tions for the vessel concerned. This plan is not to be 
taken as authorization for installation or al lowances. 

Modern But l ot the Best Obsolescent 
(Not Obsolescent) For T ype 

BB SR-2, SR-3, SG-5/ 6, SG-3. Vj, VI-I, VF, SP, VG SR, SU, SG-1, SK-2/ 3, VD vc 
CB SR-3, SG-5/ 6, Vj, VH, VF, SP, VG SK-2/ 3, SG-1, SP, VD vc 
CA SE-3, SG-5/ 6, Vj, VI-I , VF, SP, VG SK-2/ 3, SG-1 , SR, VD SC Series, VC 
CL & CLAA SR-2, SG-5/ 6, Vj , VI-I , VF, SP, VG SK-2/ 3, SG-1, SR, VD SC Series, VC 
CVB SR-3, SR-2, SG-3/ 4, SX, VJ, VH, VF, VG VD, SQ 
cv SR-3, SU-2, SX, Vj , VI-I, VF, VG SK-2/ 3, SG-1, SR, VD, SQ, SP SC Series, VC 
CVL SR-2, SG-5/6, VJ, VI-I, VF, SP, VG SK-2/ 3, SG-1, SR, VD, SQ SC Series, VC 
CVE SR-3, SG-5/6, Vj, VI-I, VF, SP, VG SK-2/ 3, SG- 1, SR, VD, SQ SC Series, VC 

/.0 SR-6, SG-5/ 6, VJ, VI-I, VF SC-2/ 3/ 4/ 5/ SG-1, SJ<, \'D vc 
1 s SS-1, ST-1, SV- 1, VH Sj-1 , SO 

DE SR-4/ 7, SU-2, VJ SU, VC. SA-2/ 3, VD SL-1 
AGC SR-3, SX, SU-4, VJ , VI I, VF, VG SK-2/ 3, SG-1, SR, SP, \'0, SQ vc 
OM SR-6, SG-5/ 6, VJ, VH, VF SC-2/ 3/4-/ 5, SG-1, VD vc 
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SC-4 TUNING 

By M. Nemirow, CRT, USCGC BIBB 

• When the SC-4 transmitter is located at a point re­
mote from the receiver indicator, transmitter tuning 

and duplexer adjustment may be facilitated. 
The method devised on th is vessel makes use of the 

BM monitor scope, which is essen tially a synchro-scope 
with a sweep duration of 150 microseconds and a repe­
tition rate of 60 cycles. Any synchro-scope of suitable 
sweep-duration time and repetition rate would be satis­
fac tory. In the event that a unit fulfilling these re· 
quirements is not available, an external sweep circuit 
may be bui lt for use with an ordinary service oscillo­

scope, converting it to a synchro·scope. 
A 70-ohm coaxial cable was connected between 

J-200 3 in the SC-4 indicato r video un it and the BM 
monitor scope video terminals. A 1200-ohm resistor 
was used to terminate the cable at the BM. A syn· 
chronization coax is unnecessary as the BM monitor 
scope and the SC-4 are synchronized. 

SC-3 PPI CENTERING 
By Commander Destroyer Squadron 57 

• Course changes have affected the centering of the 
SC- 3 PPI on all ships of Destroyer Squadron 57 to such 
an extent that excessive error in plotting has resulted. 
Electric coils spaced 90 ° w ith respect to each other were 
installed on two ships with negative results. The center ­
ing of the scope wandered so erratically with course 
changes that some means of stabi lizing it became man· 
datory w hen operating with fast task forces. 

A satisfactory remedy has been achieved in an electro­
magnetic shield made of ordinary sheet metal to fit out­
side the tube harness. The dimensions of the shield are 

shown in the accompanying sketch. The shield was 
turned out by a tender, and was fi tted to the ec1uipment 
by the ship 's force. 

A 1 Yz" square was cut out for the anode connection 
and a section cut out to aii O\~ the deflection coi l con­
tacts to be cleared . It is mounted and secured by the 
two braces running from the cursor to the mounting of 
the deflection coil in front of the tube. 

In installing the shield the tube harness must be re­
moved and the PPI assembly p ulled out to allow the 
shield to pass between the receiver-indicator and PPI 
assembly. After it is mounted and secured, the PPI 
assembly is pushed back, and the tube and harness re-

• 

placed with no difficulty. .a 
~} 

There is ample clearance between the tube and shield 
to absorb gunfire shock without physical contact. This 
sh ield with its simplicity and ease of instal lation has 
eliminated completely a troublesome situation . 

B11rea11 Comment: Although thi s is not an official 
fie ld change, the Bureau of Sh ips permits th is modifica­
tion to SC-3/ 4/ 5 equipment wheneve r PPI centering 
becomes troublesome. 

LORAN AS A FREQUENCY SOURCE 

By Sidney H. liebsom, Receiver Section, NRL 

• The loran 100 kc crystal oscil lator may be used as a 
secondary standard frequency sou rce by stations an~ 
ships that have loran receiving equipment but are un~ \ 
able to util ize either the standard frequency transmission 
from WWV or their LM or LR f requency meters. The 

• · :;;,-

loran transmitting stations are operated at pu lse recur­
rence rates which are maintained to an accuracy o f sev­
e ral parts per mi Ilion w ith the aid of the standard fre­

quency transmission eminating from \'1/\VV. 
A lthough all Loran stations in the Pacific are not yet 

checking wi th WWV, even without this checking their 
accuracy is almbst certainly better t han 50 pa rts per mil­
lion, ( .005 % ) . The maximum error involved in the LR 
is 10 parts per million (or 100 cps, whichevecis greater) 
and the maximum error of the LM is .01% of the 

frequency. 
To avoid interference with the normal operational ;.tse 

of the loran receiving equipment, the scheme should be 
used only as an emergency measure. 

Loran receiver-indicators have several stages, such as 
the ioo kc squari ng ampli fier, where harmonics at 100 

T~OPICALIZATION 

kc intervals may be obtained, up to more than 5 Me. 
Suitable connection points in the various equipments are 

as follows: 

Models 

LRN -1 , LRN -1A, DAS-1-Piate (pin #2 ) of V-16 
DAS-3, DAS-4 . - Plate (pin #2 ) of V-11 6 
DAS, DAS-2 - Terminal marked V10 on in-

DBE 
ANj APN-4 
ANj APN-9, DBS 

dicator interconnecting te r-
minal strip 

- Pin 2 of V-102 

- Plate (pin #2 ) of V- 30 3-2 
- Plate (pin #2 ) of V-107 

The connection should be made through a small ISO­

lating capacitor. 

T wo new S0-8 lransllliller­
recei·ve r units, t es t ed and 

pr1rked by the manllfarlmer. 

T b e eqllifnnenl 0 11 tbe left 
has been tropicalized. T he 
11nil on the right is rlll'ailing 
tbe same /rea/men/. N ote tbe 
llt'O phenol ir boards ancl I he 
elements rontained betu•een 
tbem are completely enrased 
u•ith .heavy mold grou•th. 
(!' o r info rm ati o n 0 11 t his 
proress, see the A 11g 11s1 . 19-!5, 

ELECTRON ) 

n 
0 
z 
-n 
0 
m z 
-l 
)> 
I 

w 
w 



_J 

<( 
f­z 
w 
0 
u: 
z 
0 
u 

• 

N · L 1 M · p ·d d fi ·t h k of t' e 1101·se being made by the submarine at all times. · o1se eve omtor rov1 es a e m e c ec 17 

• Since the surrender of Japan, our fleet subs don't 
have to be so particular about how much noise they are 
making. In fact, when you're heading for the States 
l ike a bat out of the lower regions, you don't care if 
you sound l ike an empty Model T Ford on the rocky 
road to grandpa's farm in Arkansas. However, every 
submariner remembers that only a few weeks ago there 
were times when you could hear a pin drop on any of 
our fleet subs. Remembering the truth of the old adage 
that "silence is golden" has been the salvation of many 

a submarine. 

The Noise Level Monitor is a device which enables 
the submariner to tell whether his ship is getting quieter 
or noisier. The equipment affords a means of deter­
mining which sound can be most easily picked up by an 
enemy ship, a method of locating the source of these 
unwanted noises, and a quantitative measurement of the 
submariner's attempts to eliminate o r minimize these 

undesirable submarine squeaks. 

The equipment consists of five hydrophones mounted 
on the outside of the pressure hull at carefully selected 
locations. The hydrophones are permanent-magnet mag­
netostriction units consisting of coi ls wound on nickel 
tubes split to contain narrow permanent magnets. They 
are rubber-covered for mechanical protection and rub­
ber-mounted to reduce transmission of hull vibrations to 
the units. 

Four of these hydrophones are connected to an adap­
ter unit mounted on the front panel of the Model JP-1, 
-2, or -3 sonar amplifier. A db meter on the adapter is 
used to measure the output of these hydrophones. A 
selector switch enables any one of the four hydrophones 

to be monitored at any time. An additional remote sound 

level meter is also provided. 

'fhe fifth hydrophone is connected through a spare 
ty e 755 amplifier unit to two indicator devices known 
at Cavitation Indicators. This hydrophone picks up the 

--~"0~' ==~~ .. 0~2 ===~====~"0~·--Jft.) C C?6~ ~ 
Diagrammatic sketch showing location of N LM hydro· 

phones on a fleet sub. 

noise produced by the submarine's own propellers. This 
noise, known as cavitation, is produced by the formation 
of numerous regions of vacuum when the propellers are 
turning so rapidly that the water cannot maintain con­
tact with the blades as they pass through. T he volume 
of propeller noise naturally increases greatly as soon a.s 
cavitation starts. The Cavitation Indicators, generally in­
stalled in maneuvering and control rooms, contain three 
neon lamps. T he lamps are set in 5 db steps so that the 
.first one flickers intermittently whenever the sub is 
underway but there is no cavitation. The second one 
starts flashing with the onset of cavitation, whi le the 
third neon light flashes whenever serious cavitation be­
gins. 

The NLM equipment affords a d1eck on the noise 
produced by the submarine. It does not replace the 
standard Navy sound-range or overside tests made witf"'\ 
the OAY equipment. These standard OA Y noise tests 
provide the reference levels for all comparisons. On 

THE SUB QUIET 

patrol it is advisable to use the NLM for a 10-minute 
chetk each day to see if the overall noise level has in­
creased . Once each week another check is made at vari­
ous speeds for a more complete comparison. 

The NLM does tell how the noise output compares 

NEW TUBE BASE MATERIAL 

• A yellow phenolic tube base, identified as BM-16981, 
has been developed for use on certain types of glass and 
metal tubes. The new material absorbs less moisture 
than the black bakelite phenolic base, thereby reducing 
the number of cases wherein bases become loosened from 

. the tube envelope. High-frequency and de losses are 
-decreased considerably, and less frequency drift is no­

ticed in constant-frequency oscillator tubes employing 
the new base. Preliminary tests indicate that these bases 
are definitely superior to the micanol bases used on such 
tubes as the 807, 89Y, and the lOY. 

• 
DON'T SPREAD IT TOO THICK 

• Spray your radome with a thin coat of lacquer. Do 
not use zinc chromate ! Emitted power output is reduced 
in proportion to the amount of paint used. One coat of 
zinc chromate has the power loss of fifteen coats of lac­

quer. 

0 

with the original standard tests, provided the equipment 
has been calibrated at the t ime these OA Y tests were 
made. Moreover, if a ship has not ye.t had the benefi t 
of sound-range or overside tests, the NLM is still valu­
able to show whether the noise output is increasing. -
MARK 13 

• A range jitter of the 200-yard bearing line dots can 
be caused by insufficient coupling between the range 
pulse amplifier, V -14, and the line oscillator keyer, 
V-15. This jitter may be remedied by changing C-26 
from 47 to 100 JJ-p.f. There will probably be no field 
change for this correction. 

-Western Electric 

DD's CONVERTED TO P ICKET SH IPS: 

USS FRANK KNOX (DD-742 ) 
USS SOUTHERLAND (DD-743 ) 
USS CHEV ALlER (DD-805 ) 
USS HIGBEE (DD-806 ) 
USS BENNER (DD-807) 
USS DENNIS J. BUCKLEY (DD-808 ) 
USS MYLES C. FOX (DD-829) 
USS EVERETT F. LARSON (DD-830 ) 
USS GOODRICH (DD-831) 
USS HARSON (DD-832 ) 
USS HERBERT ]. THOMAS (BD-833 ) 
USS TURNER (DD-834 ) 
USS CHARLES P. CECIL (DD-835 ) 
USS HAWKINS (DD-873 ) 
USS DUNCAN (DD-874 ) 
USS HENRY W. TUCKER (DD-87 5) 
USS ROGERS (DD-876) 
USS PERKINS (DD-877 ) 
USS VESOLE (DD-878 ) 
USS LEARY (DD-87,9 ) 
USS DYESS (DD-880 ) 
USS BORDELON (DD-88 1) 
USS FURSE (DD-882) 
USS NEWMAN K. PERRY (DD-883) 
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• Color coding systems had been developed long before 
the advent of the war, and had proven their usefulness 
in aiding the technician in rapid determination of values 
and connections. W ith the rapid development of elec­
tron ics due to the war and the enormous increase in 
types, quantity, and number of components in all elec­
tronic equipments, color coding of components became 
of inestimable value in rapid and efficient servicing of 
the various equipments. But color coding can be helpful 
and valuable to the RT only when it is standardi zed and 
universally used. 

Color coding systems have been devised to incl ude 
tube socket pins, transformer leads, frequency bands, bat­
te ry cables etc., as well as capacitors and resistors. Cur­
rently standard N avy codes for marking these items are 
given below : 

TABLE 1- Power Tra n sforme r Leads 

H igh voltage . . ...... . . . .. . . . . . . ..... . . .. . . . Red 
H igh voltage CT .. . .. . .. .... . . ..... . ...... . Red-yellow 
Recu fie r fi lament . . . . . .. . ...... .. .... . . . . ... Yell ow 
Rectifier fi la ment CT ... . .... . . . .. .. . . ..... . Yellow-blue 
F ilament #1 ....... . . . ... .... . ...... . .... . .. Green 
F ila ment # l CT .... . . . . . . .... ... .. . . . ..... . G reen-\·ello \1· 
Filament #2 ... . ... . . ... . . . . .. . . , ... .. . . .. . . Brown· 
Filament #2 CT . .. ... .. .. . . . . . . ... . . . . . ... . Brown-\·ellow 
Filament #3 . .. . ... . . . .. ... . . . . .. . . . ...... . . Slate · 
Filamen t #3 CT ... ... .. .. . .... . .. . . . . . .. .. . Sla te-\·ellow 
Primary-not ta pped .. . . . . . . ... ... . ........ Black' 
Prima ry-taps. . . . . . . . . . . . . . . . . . . . . . Black-\·ellow 
Primary-taps... .. . . ... . . . . . . . . . . . . . . . . Black-red 
Primar~·-common .... . . . . . . . . . . . . . . ... ... . . Black 

T ABLE II- T h e RM A Colo r Code 

Color 

B lack ...... . . . 
Brown .. . . .. . . 
R ed . .. . . .. . . . . 
Orange . . . . . . . . 
\ "ellow . . . . .. . . 
Green . . 
Blue . ... . ... . 
Violet 
Cra\· . . . . .. . . . 
Whi-te .. 
I) - Tolerance : 

A 
1st Digit 

1 
2 
3 
-! 
5 
6 
7 
8 
9 

B 
2nd D igit 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

c 
Ciphers 

Gold= 5% Silver = 10% 

.0 
0 

00 
000 

0 ,000 
00,000 

000,000 
0,000,000 

00,000,000 
000,000,000 

(Omitted) = 20% 
- - - - ---------- -

=~lUI ~I=== 
A 6 C 0 

TABLE 111- JAN-C-5 Capaci tor C olor Code 

Color 

Black .. . .. . 
B rown . . ... 
Reel . .. . . . .. 
Ora nge . . . .. 
Y ellow .... . 
Green . .. .. . 
Blue . .. . . .. 
\'iolet . . .... 
G ray .. . .. . . 
\\"h ite . . . . . . 
C old ... . ... 
Silver . . .. . . 

Dig it s 

0 
1 
2 
3 
-! 
5 
6 
7 
8 
9 

Mul t iplier 

1 
10 

100 
1000 

. l 

.01 

DIGITS 
~ 
1st 2 nd 3rd 

(Q>@@ 

©©© 

T olera nce 

20% 

2% 

5% 
JO% 

CHARACTERLS TIC I MULTIPLIER 
TOLE RANGE 

C ha rac-
teristic 

A 
B 
c 
D 
E 
F 
G 

• 

,, 
T he tube-socket code, Table IV, provides a mea~s of 

indicating which terminals connect to the various ele­
ments inside the tube. A small spot o f the appropriate 
color is painted on both the top and underside of the 
chassis adjacent to the openings in the socket. To avoid 
unnecessary confusion , it is customary to mark only the 
cathode, control-g rid, and p late connections in th is man­
ner, although any of the other e lements may be color­
coded when appropriate. 

TABLE IV­
T ube Socke ts 

Pla te . ... . .. . ... 13 1ue 
Screen .. .. . . . . . \' ellow 
Control Grid . . . . C reen 
Cat hode. . . . Brown 
Hea ters ...... .. Black 
Suppres~or. . \\ 'hi tc 

TABLE V-
13att er y Cables 

A+ . . . . . . .. .. . . Red 
A- . ..... . . . . .. Bla c k 
B + #1 .. . ...... Blue 
13- . . .. . . . \'ello,,· 
13 + /12. . \\'hi te 
C + .. . . . ..... . . Brow n 
C- ~ I . . . . . . . .. O ra nge 
C- 11 2 . . . . • . . .. C reen 

In some electronic equ ipment, particu la rl y radar, there 
are tubes used in circuits to provide f unctions which a_i.. 

not essential to the basic operation of the system, such { 
monitoring circuits, etc. Al l octa l base and miniature 
tubes which are essent ial to the basic operat ion are d is-

tinguished by a green ring about 1/ 16" wide painted on 
the d1assis completely around the socket. This ring ap­
pears on the side of the chassis from which the tubes 

are removed. 

In the interest of security, a f requency-spectrum color 
code combined with letter designations has been devel­
oped. Interested personnel wi ll find this color code use­
ful in many ways, the identification of spare parts re­
ceived as replacements, the use of proper oscillato r 
tubes, echo boxes, etc. These parts are associated wi th 
the p roper equipment by the color code in T able V I. 

TABLE VI-Frequency Spectrum Cod e 

Color G reen Black Brown R ed Ora nge Yello w 

Band R p I. s 1\: 

Black ... . ... A A p E A p 
Brown . . . ... B B c F Q s 
Red ... . .... . c c I T y E 
Orange .... . . D D v c ]) c 
Yellow .... . . E E T Q B u 
G reen ...... . F F s y R T 
Blue . . .... . . G G X c; c Q 
Violet . . . . .. . H H 1-.: s I. R 
Gray .. .. . . . . l I f A s M 
White . . .. . . . J J \\" X 1-J 
Gold .. . .... . K K H F I 
Silver . . . . . . . L L z 1\: 
Black-White. D 

- NOT_E : . The fi rs t dot ind ica tes t he frequency band , t he second 
dot mdtca tes t he frequency sub-ba nd , a nd t he third dot ma\· 

,be used to ind icate a specified par t of t he sub-band. • · 

T ABLE VII-Power Cables 

Power Ca ble Phase or 
S ystem T ype Polarity Color Code 

3 ph. A C 3 Cond. A Black 
B White 
c Red 

2 Cond. AB A = Biack 
R = Whi te 

BC B = Whi te 
C = Black 

AC A = Black 
C = \Vhitc 

3-\Vi re D C 3 Co nd. + Black 
± White 
- Red 

2 Cond. + a nd ± + Black 
± Whi le 

± a nd - ± \\'h it e 
- Black 

+ a nd - + 131ack 
- Whi te 

2-\Vi re D C 2 Cond. + Black • - \\'hi te 

For example, all 2}50 magnetrons generate frequen­
cies in the XL band. T he XL band is 160 Me wide and 
most non-coded m agnetrons have f requencies near the 
middle of this band. The color code divides this band 
in to fou'r sections, starting from the low end as follows : 

1. Orange-Violet-Yellow 10 Me wide 

2. O range-Violet-Green 50 Me wide 

3. Orange-Violet-Blue 50 Me wide 

4. O range-Violet-Violet 50 Mc wide 

T o standardize color code identification of power and 
lighting circuits, Bureau of Ships specifications should 
be followed. The electron ics technician will find T able 
V II very help fu l when work ing on these circuits. Note 
that in 3-conductor cables the RED conductor is the 
g round while in 4-conductor cables the GREEN con­
ductor is used as g round. The ± (or neutral polarity) 
when it exists, shall always be the W HITE conductor. 

T ypical pou•er and lighting cirmits: 

GROUNO~O PLUGS AND 
RECEPTACLES 

POWER-.{~ 
GROUllD-., R 

SINGLE Pf/ASE LDA0S 

POWER-•{~ 
GROlJNO----t.. G 

ljlA 4l8 ~ 3·PHASE A-c SYSTEM 

B VI R 

GROUNDED PLUGS AND B- BL ACK 
RECEPTACLES. W- WHI TE 

R· RED 
G· GREEN 

POW£R _.J B~ 
\ w ~ 

•GROUNO-... R 

1'0WER-•{W~ 
'GROUrlo- : 

~WER-+{~~ = 
GROUND-> R ~ 

+ ± 
3·\'11 RE D-C SYSTEM 

B w R 

GP.OUNOCO PlUGS AND 
RECEPTACLE. 

POVIER-{~~ 
GROUilO - • R 

t-
~D-C SYSTEM 

B VI 

() 
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RECTROX 
FAILURES 

• The Bureau of Ships has received reports of failures 
of Rectox rect ifier uni ts from the Caribbean and Paci fic 
areas. These rectifiers are always used as part of trans­
mitting equipments that are operated on intermittent 
duty. Under intermittent duty cycles, components heat 
and cool with each cycle, and under high relative ·humi­
dity cond itions condensate is like ly to form on the com­
ponent during the cooli ng part of the cycle. 

l n ead1 case reported, the Rectox unit was found cor­
roded, the corrosion having penetrated to the rectifying 
surfaces and shorted out the sections, in some cases caus­
ing the power transformer to be overloaded and fa ilure 
to result. 

The ci rcumstances causing such fa ilures can be easi ly 
combatted. The most desi rable means is to keep equip­
ment hot. Install some convenient type of heater un it 
that wi ll be swi tched on when the equipment is not 
operating (it might be left on continuously in some 
equipments). A lamp is better than nothing but not as 
desirable as a resistance because of its l imited life. 

A further defense is to periodically varnish the units 
with a high grade of varnish (such as Federal stock Cat. 
No. 52-V-1680 ) . Clean and bake at 140° F for 2 hours 
before applying the varnish. This treatment must be 
repeated, depending on humidity conditions and operat­
ing temperatures. 

• 

TCZ GENERATOR 

• TCZ and TCZ-1 28-volt generator brushes (both 
positive and negative) stamped wi th the number 105 
ha\ e shown rapid wear and should be replaced with 
a new type marked with the number I I 3. 

New equipment coming out wi ll have the new 
brushes, but all equipment should be checked to insure 
this fact. 

New brushe~ for this generator, pl u~ a set for the 
spare parts box, are available at the nearest supply activ­
ity and should be ordered through your supply officer. 

ECHO BOX 
TRAINING FILM 

• A tramtng film explai ning the use of the echo box 
in evaluating radar performance has been prepared by 
the Bureau of Ships. This fil m, #MC-5 135, is being dis­
tributed to naval t rain ing activities, field activities, and 
laboratorie~. One copy is to go to all cruisers and above. 

• 

ALLOWANCES FOR 
TEST EQUIPMENT 

• A llowances of shipboard test equipment are made 
up in such a way that duplication of items which are 
used in common by communication, radar, and sonat 
personnel is avoided. This policy is based on the as­
sumption that all test equipment on a ship is available 
for servicing all equipments. 

• 

Reports indicate that main tenance personnel in ships 
which have radio, radar, and sonar equipments in sep- ~ 
arate divisions, are not fully aware of the shi p's total 
allowance of test equipment and its whereabouts on the · 
ship. A typical example would involve the Model LX 
(or LAF, LAG, 804B, etc.) Signal Generator. I t would 
probably be found in the radar repair shop, although 
it wou ld be the on ly signal generator on board suitable 
for servicing the TBS, MBf, RCK, RBK, etc. 

If your ship is divided in to divisions for maintenance 
purposes, be sure you know what test equ ipment is 
aboard. 

MHF RADIO 
(. INTERFERENCE 

• The successful elimi nation of power-line interference 
and YG key clicks from MHf communications receivers 
has been reported by Airborne Coordinating Group 
T echnician \V. J. Inman from NAS, Holtville, Califor­
nia. This report, first published in the ACG D igest, is 
reprinted here for the info rmation of other Air Stations 
which may be having headaches similar to those of 
Holtville. 

"'Since the commissioning of the CASU-53 Base 
Radio and Communications Station, the writer has made 
many attempts to find some way of improving the re­
ception on MHF. Various types of an tennas were tried 
in various locations. Comparisons were made with and 
without shielded lead -ins. Nothing that was done, in­
cluding raising the rod antenna to thirty-eight feet 
above the roof, seemed to have the least bearing on the 
strength of the interference. Using an RAS-5 receiver, 
the RF gain control could not be increased beyond "4'" 
without driving everyone from the room. A li ne fi lter "* was tried on the receiver but was of no value in th is 

\ .. case. When the PT-5 lead-in was disconnected at the 
antenna, the noise was completely eliminated; hence it 
was clear that noise was entering the receiver via an­
tenna pick-up only. 

" It was therefore decided to solici t the aid of the 
power and lig ht company and attempt to stop the noise 
at the source. The official contacted was most coopera­
tive, and the following day sent an eng ineer equipped 
with a Sprague ·I nterference Locator. It was the opinion 
of the engineer, and rightly, that " loose hardware" was 
causing a great deal •of the interference. W e drove all 
over the station with the locator turned on and tound 
various power-carrying poles where the noise seemed 
worse. Public works electricians were called to remedy 
the troubles found . Shaking the guy wires of the poles 
that were so noisy usually resulted in a marked cutting 
in and out of the noise. 

"One of the main difficulties was that there were 
many spots of trouble on different frequencies together 
with their harmonics. It was a matter of elimi nating 
each one. The trouble was caused by the fact that some 
of the cross arms were improperly drilled resul ting in 

- such a close proximity of the cross arm brace to the 
dead-end bolts which support the insulators that, being 
in the .field of the 12,000 volt li ne, all metal involved 
became charged. To eliminate this t rouble, it was nee-

essary to bond the D . E. bolts to the cross arm braces 
on both sides. (Double arms are used. ) As each pole 
was bonded, the noise on the broadcast band lowered, 
but had no effect on the noise on the UHF band. This 
noise peaked at the pole nearest to the administration 
building. Finally a hot stick was used and the ligilt­
ning arrestors were removed from the line. This was 
the answer. One lightning arrestor was a rcing, and its 
removal stopped the noise. It was then possible to in­
crease the gain control on the receiver to "9' ' without 
objectionable noise except for key clicks from the YG 
beacon. Public \Vorks was notified to replace the 
arresto r. 

"Next our attention (not the power engineers· ) was 
turned to the el imination of the YG key clicks. This 
was accompl ished by modifyi ng the YG as described in 
10 february issue of ACG D igest (also described on 
page YG:l of the revised ed ition of CEMB or on page 
C YG-2 ?f the original printing ) . The resul ts are more 
than satisfactory. There are no key cl icks audible in the 
RAS-5. This elimination of noise has made it possible 
for us to work stations at many times our previous 
range on 3815 kc. 

'I 

This in formati on is forwarded in the hope that it 
will help other field men who arc confronted with 
similar condi tions, as it is believed that the same type 
of hig h I ine construction has been u~ed on other sta­
tions. If the cross arms are p roperly dril led, the re wi ll 
be at lea t an inch space between the cross arm brace 
and the dead-end bol t, and no bonding i necessary. 
It was found that ours were properly spaced on one side 
of the pole, and too close on the other. " 
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6AB7's FOR MUL TICOUPLER . 

• Instructions for the RCA Multicoupler Model S-8853 
indicate the use of specially selected 6AC7 tubes in 
order to minize spurious responses due to high-level 
input signals. The use of JAN-6AC7 tubes which have 
not been specially selected may result in greatly im­
paired performance of the multicoupler. It has been 
found that a single 6AC7 of improper characterist ics, 
when used in the first stage of the multicoupler, will 
produce excessively high spurious responses (due to 
the intermodulation products of hig h-level input sig­
nals) in all of the multicoupler outputs. It is not feas- . 
ible to provide a simple test to determine the spurious 
response qualities of vacuum tubes in the field. 

Recent laboratory tests have shown that the spurious 
response characteristic of unselected JAN-6AB7 tubes 
is at least as good as that of specially selected 6AC7 
tubes. Furthermore, the 6AB7 tubes can be used with­

out modification of the equipment. 
These specially-selected 6AC7 tubes supp lied with 

the equipment should be used unti l replacements be­
come necessary, at wh ich time the entire set of tubes 
should be changed to type JAN-6AB7. All tubes should 
be of one type or the other. Future procurement will 
be equipped with JAN-6AB7 tubes excl~:~sively. 

NEW ELECTRON GUN 

• A new "zero-first-anode-current" electron gun has 
been developed for new cathode ray tubes, identified by 
the suffix " A" to the type desig nation. 

Earlier cathode-ray g uns employing a long first-anode 
structure with masking apertures drew currents which 
were often larger than those taken by the second anode. 
The large flow of current to the apertures not only 
necessitated the use of heavy bleeder curren ts and ex­
pensive power supplies but also caused interaction be­

tween intensity and focusing controls. 
In the new z.f.a.c. gun the accelerating electrode has 

been lengthened to carry the masking aperture and the 
first anode has been shortened and is used only for 

focusing. With th is construction, the first anode no 

longer masks the electron stream and, consequently, 
draws practically zero current from the focusing tap on 
the power-supply bleeder. This feature provides better 
focusing characteristics, and may permit appreciable 

economies in the power-supply design. 
A tube with the new z.f.a.c. gun can be operated with 

a beam current anywhere between zero bias and cutoff 
without variation in the bleeder current affecting the 
focusing voltage. This characteristic simplifies operation 
of an osci lliscope in that it is not necessary to readjust 
the focusng control for every change in the intensity 

control. 
Along with the g un change, design refinements have 

been introduced which provide a more nearly round, 
smaller spot w ith Jess increase of spot size with deflec­
tion. This, in turn, results in increased range and bear­
ing resolution w hen used as a radar indicator. 

The Bureau has recommended to all equipment de­

sign sections the use of the 2AP1A, 3AP1A, 3BP1A, 
3DP1A, 3FP7 A, 5BP1A, 5CP1 A, 5CP7 A, 5HP1A, 
902A and 905A in place of the corresponding older 
types. Both types are interchangeable in all except new 
equipments designed speci fica lly for use with the new 
tubes. 

327-B TUBES e 
• In answer to a query received, the following infor- q 
mation is published: The type 327-B vacuum tube 
was an experimental tube develop~d by the Eimac Tube 
Company. It proved unsuccessful and was never put 

into production. 
- General Electt·ic 

TESTING THE 2C40 AND 446A . 

• To facilitate testing of 2C40 and 446A " lighthouse" 

T ubes, two types of adapters are now available for issue. 
These adapters can be identified by their N avy desig­
nations: Type CV-49415 is to be used with either the 
OD or QQ Testers. Type CHK-49617 is to be used 
wi th Hickok Type 530, 540, 540X (OZ ) , and 560 
Testers. 

Ships having need of either o f these adapters may 
requisition them f rom the nearest Electronics Supply 
Officer. 

TUBE DECLASSIFICATION 

• It is expected that in the near future practically alr~ 
tubes now classified as confidential will be completely 
declassified. Special K-band tubes, and tubes which have 
on ly mili tary applications, will continue to be cl assified. 

• 

7 RYING to add new pages to an 
already-filled RMB binder reminds 
us of the old gag about trying co 
stuff two pounds of shavings into a 

one-pound sack, or shoveling sand against the 
tide. 

To relieve this condition and to make pos­
sible the quick location of desired information, 
a new and revised RMB has been printed. 

Articles of no permanent interest, such as in­
terim modifications, news items, etc., have been 
extracted along with material which has become 
obsolete. This deletion has made possible a 
volume of practical size. 

A complete rearrangement of all material 
was made in order to group roo-ether all the 
information on a particular radar. It is no 
longer necessary to look throug h five or six 
sections to find the dope on your gear. A new 
system of page numbering speeds up the fi ling 
of new supplements. 

The basic purpose of the RMB is to a id 
Radio Technicians in the maintenance of radar 
equipment. For this reason the new edition and 
all future supplements must be made available 
to them immediately. 

D istribution o f the new RMB should be com­
plete at this time. If additional copies are re­
qu ired they may be obtained by a request ro 
the Bureau o f Ships. 




