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COMMUNICATIONS NAVSEA 0967-LP-000-0010 

4-1 IHTRODUCTIOH 

The inforrootion contained in these service notes is 
based on data obtained from Navy publicatioos such as the 
Electronics InformationBulletin (EIB), Naval Ship Systems 
Command Technical News (Formerly Bureau of Ships Journal), 
and from other approved publications. 

4-2 PURPOSE 

The purpose of these service notes is to provide tech­
nical persoonel a convenient source of installation, opera­
tioo, and maintenance notes peculiar to specific types of 
rodio, radio communicatioos, and associated equipments. 
These service notes are p-ovided to assist persoonel as­
sociated with electronics equipment. They do not super­
sede information contained in the equipment technical man­
uals; rather, they are intended as suwlementary informa­
tiCil which will lighten the ever-increJsing burden of pers­
sonnel responsible for the installatioo and roointenance of 
electronics equipment. 

4-3 DOCUMEHTATIOH 

The following service notes p:1ges are numbered in al­
phanumeric order by communicatiCils equipment nomencla­
ture. However, the service notes for specific equipment are 
arranged in functional order. For example the fi rst p:1ge for 
Audio-Frequency Amplifier AM-215/U service notes is 
designated AM-215/U:l. The second p:Jge of notes for this 
equipment i s  designated AM-215/U:2, and the third p:1ge 
wruld be designated AM-215/U:3. The method of page num­
bering provides for future addition of service notes without 
renumbering all the p:1ges of this section. 
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COMMUH ICA TIOHS NAVSEA 0967-LP-000-0010 SERVICE NOTES 

Signal Distortion Resulting from Improper use of Audio Distribution 
Amplifier Model AD-2 (Cooke Engineering Company) 

The Model AD-2 Audio Distribution Amplifier is a solid­
state general purpose amplifier designed to accept up to 
five input signals and to provide up to ei�hr output 
signals per input. The:;e amplifiers ore normally installed 
in the terminal equipment room associated with a radio trans­
mitter facility. Their main purpose in the system 1s to pro­
vide mutliple signal outputs from a single signal source. The 
multiple outputs serve to modulate a series of radio 
transmitters dedicated to a particular broadcast c1rcuit. 

Serious distortion of the input signal con result unless 
particular attention is paid to the input s1gnal level or to the 
manner in which the input signal lin� is connected to the 
amplifier. For example, the signal level applied to the LO".'.' 
LEVEL 600 OHM input should never exceed-10 dbm. The 
reason being that the input ottenuator adjustment 
potentiometer RS becomes extremely critical to adjust if the 
input signal level exceeds cpproximotely-10 dbm, see 
figure l. Mis·odjustment of the input attenuotor adjustment 
potentiometer RS can cause the input transistors Ql and 

02 to be over driven resulting in a seriously distorted out­
put signal. Adjustment of the output level potentiorr;eter 
will not correct for distortion developed in the input stage 
of the ompli tier. 

There are two relatively simple solutions to the proble111: 
(l) install signal line level adjustment pads ahead of the 
AD-2 Distribution Amplifier and set the level of the input 
signal not to exceed approximotely-15 dbrr., or (2) connect 
the signal lines to the HIGH LEVt:L !OK OHM input terminals 
of the A0-2 Distribution Amplifier, as shown in figure 2. 

LOW LEVEL ..,.3,__� ·" 
60011. 

HIGH LEVEL 4 
IOK 

Figure 1. Input Circuit of A D-2 Distribution Amplifier 
(!-Channel} 
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e 89 0 IS> 0 IS> 
ce 0 IS> 0 IS> 
09 0 � 0 IS> 
E a 0 IS> 0 IS> 

� 

MAKE NO CHANGE 
IN SHIELD GROUNDS 

INPUT SIGNAL LINE 

I 2 

� � 0 §> e 
0 IS> 0 IS> 0 IS> e 
0 IS> 0 IS> 0 IS> e 
0 IS> 0 IS> 0 � e 
0 IS> 0 IS> 0 IS> e 

Figure 2. Signal Line Connections for High Level Signals. 
Note Terminating Resistor 

Since this input is a high impedance input, normally 
used for bridging applications, the signal line should be 
terminoterl with an impedance approximating 600 ohms. The 
value is not critical and a 620 ohm ±5%, 1 watt resistor, 
FSN 9N-5905-279-2629, is satisfactory. This manner of 
connection will accomodote signal lines on which the signal 
level nominally overages between -10 dbm and + l dbm. 

All activities using Cooke Engineering Compony Model 
AD-2 Distribution Amplifiers ore requested to monitor the 
input levels of signals applied to AD-2 and toke corrective 
action as outlined above to assure that the input circuits 
ore not overloaded. If the signal line connections ore 
changed to agree with figure 2, make a notation on the 
Electronic Equipment History Cord, NAVSHIPS 536, which 
reads "TERMINATING RESISTOR ADDEO AND SIGNAL 
LINES CONNECTED TO HIGH LEVEL lOK OHM INPUT 
IN ACCORDANCE WITH EIB ARTICLE:------
OF ATE " (l7S) 

AD-2:1 
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Adjus tment Procedures for Amplifier 
Group AN/GSA- 33 and Audio Ampli­
fier AM-413A/G 

See artic le in AN/GSA-3 3  Sec tion 
under the same tit le . (EIB SS ) 

ORIGINAL 

. .  
,-

S E RV IC E  NOTES 

AM-413A/G: 1 



.. . 
,-

. j 

·, . 

,-

COMMUNICATIONS NAVSEA 0967-LP-000-0010 

AM-420/U, AM-421/U ELECTRONIC CONTROL 
AMPLIFIERS 

It has been dete!n:ined that 170 to 180 milliamperes 
flow th rough power trcnsforme: T-102 ,::;nJ filter choke 
L-101. These compon en ts ore each rated at only !SO 
milliamperes r.wx;rr,ur.1 end operate ve�>· hot to touch. 
However, replacement is not cct::tempioteJ duP tn in­
sufficient failures repo:te,i to the Bureau. For protec­

tion of the equipment, 1! iS r eq ue s t ed that i:eU chonqes 
l-AM-420/U and settinc:J lAM--�21/U (fusm:;) be 
a ccompli shed . 

ORIGINAL 
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AM-2123/U, AM-2123(V)/U, and AM-2123A(V)/U 
RF Amplifiers, Output Signal Levels 

The original AM-2123/U amplifier was 
designed with a variable input attenuator 
for each of the frequencies of 0.1, 1.0 
and 5.0 MHz . It Yas found that in some 
installations, coaxial lines from the 
amplifier to the user equipments were pick­
ing up noise. Signal to noise ratio was 
such that the signal was unuseable at the 
user equipment. The later equipments do 
not have an input attenuator but will 
supply betYeen 4 and 5 volts RMS into a 
50 ohm load. By using attenuators, as 
listed in NAVSEC drawing RE-F 2687915, at 
the user equipment the signal and noise 
are reduced in the same proportion and a 
useable signal is delivered. 

In order to determine the proper atten­
uator value the voltage on the line is 
measured, at the user end, with the line 
terminated into a resistive 50 ohm load. 
Measuring the voltage with an oscilloscope 
or other suitable high impedance device 
and knoYing the voltage required by the 
user equipment, reference to RE-F 268715 
Yill provide a proper value attenuator. 
(Note: Oscilloscope voltage Yill be peak 

to peak and must be reduced to an RMS 
value for use. ) 

The voltage measurement must be made 
with the line (coaxial cable) properly 
terminated Yith a 50 ohm load. A feed 
thru termination such as the Hewlett­
Packard lOlOOA, or equivalent, is satis­
factory for the measurements. The measure­
ments should not be made at the amplifier 
output, nor can they be meaningfully made 
Yi th an untermina ted line. (BOO) 
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Electron Tube 6AH6WA in CHG (AM-2505/URA-31) 
Unit of AN/FRT-39/40/61 Series Transmitters 

Responses to EIB l7S, page 3, indicate the CHG 
unit AM-2505/URA-31 of the AN/FRT-39/40/62 op­
erates properly when RCA or Sylvania Electron Tubes 
6AH6WA are used as a replacement for V-2501. The 
use of 6AH6WA tubes from other manufactures have 
resulted in insufficient outputs from CHG. 

Activities having similar difficulties are advised 
that ESO has stocked Sylvania 6AH6WA tubes as a 
source control item for support of the AN/FRT -39/40/ 
62. The tubes may be obtained througb normal supply 
channels. The FSN assigned to the Sylvania 6AH6WA 
is lNS%0-935-4946. (7 41) 

ORI G I NAL 

. .  
,-

SERVICE NOTES 

AM-2505/URA-3 1: i 



I 
. ' 

.j 
I 
I 

I 
I 

. . 

,-

.
. .  

,-

. . 

,-

COMMUNICATIONS NAVSEA 0967-LP-000-0010 

AM-3637/FRA-54-Fan Motor B-8101 Replacement 

Fan motor B-8101, FSN 4140-054-6467 has 

a direct replacement unit, less mounting ring, 
in the Federal Stock System. The FSN for the 

replacement unit is 4140-595-3026. 
It is suggested that all using organiza­

tions requiring replacement of B-8101 fan 

motor retain the existing mounting ring and 

replace the motor only with the replacement 

unit 4140-595-3026. Ul4S) 
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RF AMPLIFIER AM-3924(XH-2)/URT -IHFORMA TIOH 
COHCERHIHG 

The AM-3924(XN-2)/URT is a 1000-watt P.E.P., 2.0 to 
30 MHz, llSV, 3 phase, 400Hz RF Amplifier for use with 
Transmitt er-Exciter T-827 ( )/ URT. This equipment is 
only intended for use on specific new submarines. Althouqh 
this unit carries a similar nomenclature as the RF Amplifier 
of Radio Transmitter ANIURT-23(V) (AM-3924(P)/URT), the 
two units are not interc hongeoble. The equipments were 
provided by two different contractors. The AM-3924( XN-2)/ 
URT was procured by the General Dynamics/Electric Boot 
Co., as required under a submarine construction contract. 

The applicable technical manual for the AM-3924(XN-2)/ 
URT version is NA VSHIPS 0967-127-9010. The technical 
manual for Radio Transmitter AN/URT-23(V), including its 
RF Amplifier AM-3924(P}/URT, is NAV SHIPS 0967-191-7010. 
(E!B 720) 
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AM-6047/ FRT-84(V) Capacitor 9A1C10 in the Power 

Amplifier-Information on 

The purpose of this article is to provide 
a temporary fix to the arcing problem of ca­
pacitor 9A1Cl0 due to adverse environmental 
conditions (condensation of supersaturated 
air within the transmitter). 

Insulation may be provided for the ca­
pacitor by the use of heat shrinkable tubing 
around each end of the capacitor, the type 
recommended is the thick wall type made by 
American Pamcor Inc. , which has a 2" ID and a 
shrink ratio of 2 to 1. The recommended 
length for best protection should be 1-1/2". 

The tubing may be ordered in different lengths 
according to amount needed. The follmving is 
a list of Pamcor part numbers for tubing of 
varying lengths: 

Part Number Length 

603103 3" 
603107 6" 
603110 9 "  
603120 12" 
603133-1 18" 
603124-1 24" 
603128-1 30" 

It is reiterated that this is a 
rary fix to the problem, and applies 
those activities having transmitters 
to adverse environmental conditions. 

tempo­
only to 
exposed 

NAVELEX 
is at present working on a proposal to change 
the capacitor, and to provide a blower orifice 
to reduce air pressure, or to install a dif­
ferent si:ze blower impeller. 11125) 
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AM-6154/GRT-21, AM-6155/GRT-22 Air Filters­

Recommended Cleaning Procedure of 

Operation of AM-6154/GRT-21 and AM-6155/ 
CRT 22 radio sets in moderate or high dust 

contamination areas may show the wire mesh 

air filter on the unit to be inadequate. Dust 

passing through the wire mesh filter tends to 
accumulate in the power amplifier tube cavity 

area causing premature failure of the power 

amplifier tube or transmitter shut-down due 
to an over-temperature condition. 

In order to prevent this passage and ac­

c umulation of dust and dirt, it is suggested 

that the filter be cleaned and sprayed 

lightly with filter adhesive (Federal Stock 

Number 8040 103 3754) to enhance the dust 
trapping ability of the filter. Upon initial 
application of the filter adhesive, filters 

should be checked weekly to determine an ade­

quate interval of filter cleaning as the 

monthly interval required by maintenance re­

quirement card 922 H-1 may not be adequate in 

all circumst ances. 

This procedure is intended to supplement 

normal Planned Haintenance Subsystem in loca­
tions where the requirement exists. 

(EIB 891) 
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AM-6154/GRT-21, AM-6155/GRT-22 Air Filters­
Recommended Cleaning Procedure of 

See article in AM-6154/GRT-21 
section under the same title. 

(EIB 891) 
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Co .. orative AH/ARC- 1 Meter ReadinQl 

Readinas for the various metered staaes in the trans­
mitter and receiver of the AN/ ARC-1 as obtained both by 
the TS..80/U and the TS..297/U are presented in Table I. 

These readinqs are not to be taken as a standard, but are 
to be used as a au ide by which correct calibration of the 
AN/ARC-1 can be made, usina the TS..297/U in place 
of the TS-80/U. (EMS) 

Table 1.-AH/ARC- 1  traumitter performo1ce check 

TS--297/U 
Figure 3 

Cycle key 4_.,olt Fioure 4 Fiaure 5 Fiaure 6 
Meter Dial test jack to Rx 100 to Rxl 0 to Rxl to 
switch head switch Dial heads TS-80/U GND GND GND GND 

osc lg None- Keyed- No adjust-- 0.1 to 0.2 5 20- 43-- 45. 

UIX Jg Rec- Not keyed Maximum 0.3 to 0.6 7.5 25.5-- 73--- 85. 
current 

DR! Jg Trans- Keyed- Maximum 0.0 to 1.0 5 15--- 48-- 60. 
current 

PA lg Trans- Keyed- Maximum 0.6 to 1.0 8 35-- 98-- Off scale 
current 

PA lk. Ant- Keyed- Tune for 0.6 to 0.8 75 Off scale Off scale Off scale 
resonance 

MOD lk None- Keyed- No adjust-- 0.6 to 0.9 :£) Off scale Off scale Oft scale 

Note.-On TS-297/U, theO to 100 scale is divided by 100 to obtain the above readings. Jack 
oositions which aive OFF SCALE readinas are not used. 

OUTPUT TRANSFORME RS FOR RADIO SETS AH/ARC-1 
AHD SCR S E R I E S  

In order t o  utiiize Navy type loudspeakers and amplifiers 
will AN/ARC-! and certain SCR series radio equiprnents, 
it is recommended that the followinq transformers be instal­
led adjacent to and connected with the respective equip­
ments to provide proper impedance matchinq and balanced 
output to ground: 

r-Tronsformer ---1 
Equipment Manufacturer Type 

AN/ARC-1 and SCR-274 Halldorson 
SCR-508, SCR-510, SCR-522, Stancor 

SCA-608, SCR-609, SCR-6!0 or 
and SCA-624. "Ibordarson 

IMPROV E D  CRYSTAL SOCKETS FOR AH/ARC- 1 
EQUIPMEHTS 

El04l 
A-4770 

T61S25 

Failure repOrts indicate that the yellow moulded bake,. 
lite crystal sockets X-201 used in the AN/ ARC-! transmit­
ter-receiver are structurally weak and unsuitable for use 
aboard ship. 

ORI G I NAL 

T o  solve the problem, late model sets have been 
equipped with new black hiqh impact strenath bakelite 
s ockets. 

DE SIGH OF DUMMY AHTEHHA FOR AH /ARC- 1 

If a dummy antenna is desired to aid in tunina the 
AN/ ARC-! it can be made by connectina three pilot bulbs 
in parallel. These bulbs can be fitted into a suitable con­
tainer fitted with a pluq which screws into the antenna con­
nector. A 50-ohm load is presented when GE313, 0.17-omp., 
28-volt bulbs are used. 

ROTARY TEST RACK FOR AN/ARC-1 EQUIPMEHT 

A detail drowinq for rotatinq rack for AN/ ARC-l 
servicina is showr. in fiqure l. This type of rack has 
seen wide use om is a areat help whenever any sizeable 
number of equipments are beina repaired. Maw activities 
have mmufactured these units but have varied sliahtly 
from the oriqinal desiqn. The details shown in Flaure 
1 are those used by NAS Pearl Harbor except for a few 
sliqht chanqes which reduce the amount of machine 
work and simplify constroction. 

AN/ARC-1:1 
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FIGURE 1 - Detail drowina for the rotary test rack. 

The on!v external connections reouired are the 28 

volt d-e leads f rom the power source to the rack because 

a standard C-45/ ARC-I control oox is mOWlted on the 
rock and wired directly to the 28 conductor pluo (Connon 

DP-032-33) which pluas into the back of the set Wlder 
test. The base plate is mounted on the bench so that 
the rack may be rotated throucil 360 deorees in a 

horizontal Plane while the rinos and rollers permit a 
360 decree rotation in the vertical plane. These 

features allow a set to be easily turned in any pasition 
for servicino without an v interruption in power. 

This method may also be made applicable to other 
types of shipl::.oard electronic equipment. (EMS) 

AID TO AUTOTUHE ADJUSTMENT OF AH/ARC-1 

A damaaed Excelite nut-driver or screwdriver with sliaht 
alteration con be put to qood use in mointainina the auto­
tune units of the AN/ ARC-1 radio eauipments. Fiqure 1 

illustrates how such a domoqed article con be utilized 

tuqether with the autotune odjustinq wrench provided with 
the AN/ ARC-! eauipment, to make a useful tool. 

ORIGINAL 
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FIGURE 1.--Combination tunina and lockinq wrench 

After sowinq off the shank at A-A, a l/8-inch hole is 
drilled in the end of the shank to a depth of 5/B of an inch. 
The tip of the AN/ ARC-1 tuninq wrench (with the knob 

removed) is then pressed into the shaft for a press fit. 
Finally, a 7/16-inch hole is drilled in the handle to a depth 
of l/2 inch and a slot cut across the end 3/16 of on inch 

wide and l/4 inch deep. 

AH/ARC-1:2 
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LOCKING WRENCH FOR AN/ARC-1 

During the alignment and tune-up of the AN/ ARC-1 
transmitter it is sometimes necessary to lock and unlock 
the auto tune heads several times. 

To facilitate this operation and insure the proper tighten­
ing of the heads, a technician at NAESU has designed the 
locking tool shown in figure 2. 

·��-�------4t--------------� 

-t ___ � __ a I 

FIGURE 1. --AN/ ARC -1 locking wrench 

It may be constructed in a few minutes out of a piece of 
seven-eights inch 0. D. brass or fiber tubing. 

PLUHG AND RECE PTAC L E  FOR USE IH SERVICING 
AN/ARC-1 EQUI PMEHTS 

In cases where it is necessary to remove an AN/ ARC-1 
equipment from its mounting base for servicing, facilities 
for connection to the power source and control unit are not 
usually available. The Bureau has, therefore, procured a 
quantity of plugs and receptacles, identical to the termina­
tion plug of the transmitter-receiver (symbol P-101, Cannon 
DP-032-34) and the receptacle in the mounting base (symbol 
J-104, Cannon DP-D32-33) so that a connecting cable with 
the plug on one end and the receptacle on the other end may 
be made up. When the transmitter-receiver is removed from 
the mounting rack the receptacle end of the cable may be 
plugged into the plug of the transmitter-receiver and the 
plug end may be plugged into the receptacle of the mount­
ling bose. In making up the connecting cable, it is sug­
gested that individual wiring be used and placed in a 
flexible conduit, or laced, as it would then be more 
flexible than solid cable. The length of the connecting 
cable would depend upon the distance from the mounting 
base to the transmitter-receiver after it has been removed 
for servicing. It is suggested that the connecting cable be 
made about 6 feet long. 

SUGGEST IONS FOR ISOLATING TROU BLE IH AH/ARC-1 
E QU IPMEHTS 

When routine tests have failed, the following suggestions 
may aid in isolating the trouble: 

( l) If the set fails to track properly after alignment, 
check REC and TRANS selector heads to see that they are 
both set for the frequency giving greatest MIX !G; then 
check harmonic amplifier, or transmitter output, with wove 
meter or Signal Corps type I-106 field strength meter to 
ascertain that they are delivering the eighteenth harmonic. 

ORIGINAL 
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If the frequency is found to correspond to the seventeenth 
or nineteenth harmonic, the oscillator, harmonic generator 
and harmonic amplifiers should be realigned and the align­
ment of the transmitter should be checked. 

(2) If the MIX lG current is low, check the voltage 
on the grid of V-107 using an electronic voltmeter with a 
100,000 ohm resistor in series with one lead. If the reading 
is less than 20 volts, the trouble may be due to tracking 
choke L-131 in the 2F oscillator. There may be no apparent 
damage to the coil beyond scratched enamel, etc., and it 
may check OK but still function improperly. Try replacing 
the coil. Condenser C-143 may also be faulty and replace­
ment should be tried. 

(3) If harmonic generator output is weak or dead, 
check the coupling condenser in the affected stage. C-146, 
C-154, C-161 and C-166 are the chief offenders. 

(4) After removing shorted 6AK5's or replacing by­
pass condensers, be certain to inspect or replace the l/2-
watt rf'sistors in the screen and plate circuits. They 
usually have become overloaded and have changed in value. 
This is also true of the guard channel. 

(5) If tubes V -108 or V -109 go flat or burn out, 
check the SC8-mmfd. condensers C-331 and C-328. A 
defective condenser raises the filament voltage. (This is 
possible in any of the filament circuits.) 

(6) The field strength indicator Signal Corps type 
I-1C6 can serve as a very efficient combination signal 
chaser and aligning device for the harmonic generator pro­
vided the indicator is supplied with a good crystal. One 
activity has built a separate power unit and tuning head jig. 
The harmonic generator can be removed from the set, 
repaired, calibrated, and tuned up on the bench and replaced 
in the set in much less time than would otherwise be 
required. 

(7) If transmitter fails to align on or below channel 
four, check r-f plate chokes for open windings. 

(8) If the driver tube fails to respond, check cathode 
resistors R-115 and R-116. Damaged resistors may increase 
to about twice their original value. If they are high in 
value, the tube has probably experienced very high cathode 
current which is like! y to recur. Replace the resistors and 
the tube. 

(9) If the driver or power-amplifier grid-current is 
low, check the 10-mmfd. coupling condensers C-116, C-
117, C-124, and C-125; watch for the one that heats up and 
' 'sweats." Check the voltage from pins 6 and 2 on the 
832A tube to ground. If there is a large difference between 
the two voltages, replace the condenser on the side that 
reads lowest. 

(10) If transmitter checks OK except for erratic or 
zero output, the fault may be in the antenna relay K-101. 
Erratic output may be due to poor adjustment. If output is 
zero, rotate antenna selector head slowly noting peak PA IK 
values which will all be substantially alike if the relay 
fails to close on the transmi Iter side. Check for open coil, 
frozen bearing, misadjustment, or loose contact. Also 
check for light roller contact on T -105 and open or short 
circuit in transmission lines and plugs. 

(II) If receiver loses sensitivity at times up to 75 
to 100 microvolts (after the usual adjustment), again check 

AN/ARC- 1:3 
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antenna relay contact points o n  receive position, etc. If 
relay checks OK, test the voltage from ground to the junc­
tion between R-274 and R-278 and SENS control in maxi­
mum position. This should be between 2.1 and 2.7 volts. 
If it is outside these limits, check the values of R-273 and 
R-278 which should be 10,000 ohms plus or minus 5 percent 
and 430,000 ohms plus or minus 5 percent, respectively. 

(12) If the autotune cycles in one direction only and 
fails to reverse, it is an indication of continuous ground on 
the reversing relay coil. This may be due to one of the 
following causes: 

(a) There may be accidental grounding of one of 
the control leads either in the set, in the control unit or in 
the external wiring. 

(b) The pin terminating the tension springs on 
the motor control clutch band may have slipped exposing a 
knurled portion of the pin. This may prevent actuation of 
the limit switch, S-1038, thereby holding the relay operated. 

(c) On early sets there was close clearance 
between the ground side of the K-102 relay coil and 
apparatus on the front jack panel. Contact at this point may 
be the cause of failure. 

(13) If the autotune is erratic in operation on certain 
channels only, check the corresponding slots in the cam 
drum for burrs, improper fit, etc. Also check for freedom of 
movement of the pawl spring in the slot at the end of the 
pawl. 

( 14) If the autotune motor continues to operate, it 
may be that the main drive sprocket has become loose 
requiring a tightening of the set screws. 

(15) If mixer tubes are short-lived or continually go 
flat, check for high filament voltage. Condenser C-330 has 
been an offender. 

AN/ARC-1 T EST HINT 

The Signal Corps type I-106-A indicator, part of the 
Signal Corps type IE-35-A supplied for servicing AN/ ARC­
S VHF components, can be used rather successfully for 
tracing signals in the harmonic generator and harmonic 
amplifier sections of the AN/ARC-1 main channel. 

When, as has occasionally happened, some fault exists 
in this section resulting in no output into the receiver or 
transmitter mixers it is desirable to know in which stage 
the trouble lies. Operation of the oscillator can be checked 
by reading grid drive on the harmonic generator but no such 

AN/ARC-1:4 

check can be made of the other stages due to the two ampli­
fiers V-108 and V-Hl9 operating class A. 

Looping a short length of wire around the I-106-A 
antenna and looping the other end into the plate circuit of 
the stage being tested will result in an indication of RF on 
the meter when the latter is tuned to frequency. The indi­
tion taken from the harmonic generator (V-107) plate may be 
quite small but that on each of the amplifier plates will be 
easily detected if those stages are operating. 

R ESONANCE INDICATOR FOR AH/ARC-1 R E C E IV E R  
TUN ING 

It is customary in receiver tune-up procedures to utilize 
an a-c output meter as an indication of resonance whEm 
tuning the various i-f and r-f circuits. Whereas, an a-c 
meter is perfectly acceptable as a resonance indicator in 
the AN/ ARC-1 receiver tune-up process, there is available 
in this set a d-e voltage which is steadier and, therefore, 
easier to use for peaking the tuned circuits. This voltage 
is found between the cathode (pin 7) of the AVC detector­
amplifier tube, V-129, and ground; and the same voltage 
appears at pin 7 of plug P-101 at the rear of the transceiver 
unit. 

When no signal is applied to the circuit, the potential at 
these points is in the magnitude of plus 50 volts with 
respect to ground. As a signal is applied, this voltage 
becomes less positive and, in the presence of a strong 
signal, will be driven negative. Hence, if a vacuum tube 
voltmeter or high-resistance d-e voltmeter (20, 000 ohms· 
per-volt) is connected between pin 7 of P-101 and ground, 
the i-f circuits and r-f circuits of the receiver may be peaked 
by tuning for a 1Dini11u111 reading on the meter. In order to 
avoid overloading, the level of the signal into the i-f or 
antenna circuits should be kept sufficiently low so that the 
observed voltage does not go negative. 

AH/ARC-1 CAPACITOR FAILU R E  

Investigation o f  several failures of capacitor C-179 in 
AN/ARC-1 equipments has led to the conclusion that the 
mounting arrangement should be changed as shown in 
Figures 1 and 2 and a capacitor with higher voltage�ating 
substituted. 
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f1GURE !.-Original arrangement 

Electrical test on a quantity of these capacitors token 
from the production line at Western Electric has shown that 
they are not adequate for this circuit application. In addi­
tion, the capacitor is mounted in the set as shown in figure 
1 and may possibly have become misplaced to such an 
extent that the end nearest to tube socket X-113 was ac­
tually in contact with the terminals projecting from the 
socket. In this case the bakelite insulation on the con­
denser would soon wear through and result in a contact 
between the grounded end of C-179 and socket terminal No. 
2 (heater terminal 18 volts) or No. 3 (plate terminal). It is 
believed, therefore, that the difficulty might be due either 
to random defective condensers or misplacement in the 
assembly or both. 

Equipments commencing with Western Electric serial No. 
5700 and Westinghouse serial No. 11663 will be modified to 
avoid trouble due to misplacement of this capacitor by rear­
ranging the terminal board on which it is mounted, as shown 
by Figure 2, and by substituting a 200-mmfd. 500-volt 
capacitor. 

Perhaps a warning to service men that C-179 should 
have at least 1/811 clearance from the terminal of socket 
X-113 is all that is warranted although the change is one 
that could be readily made at any repair shop. This change 
will also be shown on the wiring diagram, Figure 43, of the 
maintenance handbook when it is reissued. 

AH/ARC-1 MISTRACKIHG 

Recent experience with the AN/ARC-1 equipment has 
indicated that mistrocking of the transmitter can occur, if, 
during the alignment process, the antenna circuit is not 
properly detuned. This difficulty is evident when the PA 
IG test meter current is reduced to less than 0.3 rna. with 
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f1GURE 2.-Revised arrangement 

the antenna detuned and the transmitter tuned for minimum 
PAIK meter current, as called for in Section 2, Paragraphs 
2b, 4, f and 2b, 4, g of the maintenance and operating hand­
book. It is believed that some equipments have been 
delivered to the field in this condition. 

In realigning such equipments in the field, the antenna 
circuit should be detuned to a point giving a minimum of 
current in the phantom antenna, as called for in Section 5, 
Paragraph 15, c, (8) of the maintenance handbook. The 
exact setting of the antenna dial can be found by observing 
both the antenna and the PA IK test meter currents, noting 
that between peaks of output there ore regions in which the 
output is a minimum and in which the test meter current 
remains constant. The dial should be set in the center of 
one of these regions as an alternate for detuning the 
antenna circuit. This circuit may be disabled by short cir­
cuiting antenna roller coil T -1058. For this purpose a 
piece of thin flat spring stock bent into a U, with one side 
curved to ride on the slip ring on the lefthand end of the 
coil while the other side rests against ground, will be found 
useful. If, alter realignment, it is found that transmitter 
dial settings for maximum PA IG and minimum PA IK ore not 
in close agreement on all channels, it will be necessary to 
repeat the alignment with a new initial set of trimmer 
inductances L-112 and L-114. When the dial settings 
agree closely on all channels except one or more in the 
group 1 to 4, the separation between turns in L-112 and 
L-114 should be increased to about 3/1611• If satisfactory 
performance is obtained on all lower number channels such 
should be decreased to about 1/2 its former value. 

PARASITICS IH T H E  AH/ARC- 1 E QUI PMEHTS 

If the output of an early model AN/ARC-1, when pro­
perly tuned, drops off when positioning the meter switch to 
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read ''Driver lg" with the meter in the circuit, and if no 
circuit deficiencies are observed, the chances are that the 
parasitic oscillations are present. The final check for 
determining if a parasitic oscillation does exist is to 
remove the crystal and tune the final amplifier for any indi­
cation of plate current. If any porosities are found, it is 
recommended that a 100-mmfd. condenser be placed across 
R-114. On equipments built by Western Electric starting 
with serial number HXXl and Westinghouse serial number 
8750 these condensers are already installed and are 
designated C-134. 

E LIMIHATIOH OF R·F "HASH" PRODUCE D  BY 
AH/ARC-1 DYNAMOTOR IH ASSOCIATED E Q U I PMEHTS 

Tests have indicated that radicrfrequency noise emanat­
ing from the dynamotor of AN/ARC-1 equipment may prcr 
duce interference in associated equipment. The dynamotor 
noise is apparently radiated (rather than conducted) by the 
power input leads where no shielded cable is used, because 
the interference disappears when the antenna is discon­
nected from the receiver. 

The Naval Research Laboratory has been able to reduce 
this interference to a negligible level by the insertion of a 
4-mfd., 50-volt condenser in the back of rack, MT-100/ 
ARC-l, connected between terminal l of J-403 and ground. 

D E F E CTIVE AUTOTUHE LOCKIHG BARS IN 
AM/ARC-1 EQUI PMEHTS 

During the assembly of AN/ ARC-1 transmitter-receivers, 
defective locking bars {or the frequency selector heads 
were inadvertently included in 30 of the finished units. 

The defect will not become evident until numerous fre­
quency-changing operations have occurred. Then locking 
the selector at the desired setting will become impossible 
because certain of the locking bars are too short. 

The AN/ ARC-I units in which the difficulty will prcr 
bably occur are in the serial number ranges from 1479 to 
2278 and from 8360 to 9671. If it does occur, ascertain the 
serial number of the autotune mechanism. To do so, 
remove the set from its case, turn it over and look directly 
to the left of the drive motor for a red metal nameplate 
riveted to the frequency selector casting. On the nameplate 
are stamped the type and serial numbers and the legend, 
"Manufactured by the Collins Radio Company". 

The following autotune assemblies contain one or more 
locking bars that are not long enough: 
Al l870 Al2632 

Al l887 Al2783 

Al2035 Al2879 
Al2062 Al2934 

Al2093 Al3037 

Al2242 Al3038 

Al2279 Al3236 

Al2293 Al3333 

Al2293 Al3333 
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Al3475 
Al3626 
Al3710 
Al3713 
Al3734 
Al3770 
Al3857 
Al3903 
Al3�3 

Al2442 
Al2560 

Al3370 
Al342l 

Al402 l 
Al4104 

BURHIHG OUT OF MODEL AH/ARC-1 TUHIHG MOTORS * 

One of the most persistent causes of burning out of the 
tuning motor in model AN/ARC-1 equipments has been the 
shorting of the leads to the motor-reversing relay K -102 
against adjacent metal parts. This supplies a ground return 
causing the motor to run continuously and eventually bum 
out. 

Western Electric (CW) sets with serial numbers above 
5000 and Westinghouse (CAY) sets with serial numbers 
above l l,OOO have been inspected for proper dressing and 
length of these leads before shipment. However, sets in 
the field with lower serial numbers should be inspected by 
field maintenance activities as soon as possible to prevent 
needless failures of the tuning motors. 

While proper dressing may prevent trouble for a limited 
length of time, there is a tendency for the leads to drift 
back to the dangerous position if they are left long enough 
to do so. The real solution to the problem is shortening the 
leads so that they are not long enough to ground to the 
chasis or nearby metal parts. 
* Digest of Airborne Radio & Radar Hews. 

FORCE-DRAFT VEHTILATIOH FOR AH/ARC-1 

The type aircraft generator that is made up of both an 
a-c generator and a d-e generator may be made to supply its 
own ventilation. To accomplish this, remove the forward 
end bell and take out the armature. Remove all mounting 
screws for the held windings and pry them loose from the 
case. Mounted on the armature is a laminated core for the 
a-c generator section. The core is made up of laminated 
poles whose blade-like surfaces are diagonal with respect 
to the axis of rotation of the armature and, when driven at 
high speed, with drive air through the casing. Using this 
forced ventilation, the moto!'-generator has been run con­
tinuously for 30 days without any trouble. 

LU BRICATION DATA FOR AIRCRAFT RADIO 
E QU I PMENT AH/ARC-1 AND AH/ARC-1 A  

The tSovemment Specification lubricants to be used and 
their stock numbers are given in Table 1 below for corre­
sponding lubricants as given in the Aircraft Radio Equip­
ment AN/ARC-1 Maintenance Handbook. These lubricants 
should also be used with Radio Set AN/ ARC- lA. The 
corresponding lubricants as listed in AN 16-30 ARCl-7 
are: 

For. No. 
AN-0-4 ....................... . 
AN-G-3a ....................... . 
AN-0-6 ........................ . 

14L3 Hard ...................... . 

Use 
AN-0-6a 
AN-G-25 
AN-0-6a 
14-L-3 
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Table 1 

Handbook of ma intenance in struct ions  for A N /A R C - I ,  U s e  

A N  08-30 A R C  1 -3 ,  Section V 1 P a g e  5-8, P aragraph Sa. 

Govern• 

T ype ment 

d e s i g· speci·  

nation lication Suppl ier Name 

A Cities Service H0-38G Oil 
Co. 

B Cities Service North Star 000 Oil. 
Co. 

c AN-6-3a Socony Vacuum Mobilgrease PO-
535-A. 

Colonial Beacon M-285 Grease 

D F' iske Brothers Lubriplate 105 
Co. 

E AN-0-4 Esse Aviation Instrument 
Oil per WS-429. 

F' 14L3 Standard Oil Andok C 
Co. of N.J. 

G AN-0-6 Pioneer Instru- Pioneer Instrument 
ment Co Oil No. 1 

AH/.\RC-1 LUBR ICATION PRE VEHTIVE MAIHTE HAHCE 

The following article is reprinted from the Airborne 
Digest of August 1947. Inasmuch as proper lubrication is 
of prime importance in the maintenance of electronic equip­
ment, the information contained herein should be of intE'rest 
to all concerned. 

"Recent field reports indicate that the channel-selector 
drive motors on the AN/ARC- 1 equipments are beginning to 
fail as a result of mechanical overload caused by lack of 
lubrication in the autotune assembly. 

"The loss, through aging and use, of lubrication in the 
worm drive of the autotune has been the point most fre­
quently mentioned as a source of increased friction and 
drag on the motor. With the aging of AN/ARC- 1 equipments 
in service, this type of failure can be expected to increase 
unless immediate steps are taken by all activities servicing 
AN/ ARC-1 equipments to check, and lubricate where 
necessary, all moving parts in these equipments at regular 
intervals. 

"The Handbook of Maintenance Instructions for the 
AN/ ARC- I carries detailed lubrication instructions on 
page 5-8 in Section 5. Since operating time logs or autotune 
cycling logs are not kept on these equipments, it is dif­
ficult to comply with the time intervals specified for lubri­
cation, but this does not make the remaining instructions 
on lubrication impractical. · The decision on when to lubri­
cate can be made after a visual inspection of bearings and 
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Government 

spec if icat ion Stod No.  F o r  

AN Aero Spec Aviation Supply l qt. can. 
AN-0-6a Office. 

Stock Cat. No. 
R l4-0-2405. 

AN Aero Spec See above 
AN-0-6a 
AN Aero Spec Aviation Supply l lb. can. 

Office. 
AN-G-25 Stock Cat. No. 

R 14-G-982-20. 
AN Aero Spec See above 
AN-0-6a 
AN Aero Spec See above 
AN-0-6a 
Navy Spec Fed. Standard Stock 
14-L-3 Nos: 14-L-84-900- l lb. can. 

1 4-L-84-910- 5 lb. can. 
AN Aero Spec See Above 
AN-0-6a 

moving parts when the equipment is being serviced in the 
shop. 

1 1 It  must be borne in mind that excessive lubrication 
can be as bad as no lubrication at all. Lubricant in the 
wrong places can act as on excellent collector of dirt and 
dust and help jam ports that were designed to operate with­
out lubricant. All moving parts that are normally lubricated 
should be inspected at regular intervals and, if there is 
sufficient oil or grease which has not become hard, caked, 
or dirty, and the parts ore free-running, then lubrication may 
be omitted until the next inspection. If lubrication is 
required, clean off the old lubricant and dirt and apply the 
minimum amount of fresh lubricant to the working surfaces. 

"The oil or grease must be kept from adjacent parts 
which are not intended to be lubricated; for example, when 
adding grease to the dynamotor bearings, it must be kept 
off the commutators. Accidental oiling of the outotune 
clutch would be especially harmful and would probably 
make the replacement of the clutch necessary." 

LOADIHG .\H/ARC-1 TRANSMITT ERS 

An ACG field report suggested the following method of 
loading the AN/ ARC- 1 transmitter where input voltages 
are low: 

The directions in the instruction book (sec. IT, par. 
2b, I, i) state that the transmitter should be loaded up to 
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the highest peak of "PA IK 1 1  within the limits of 0. 7 to 0.8 
rna. That is correct if the input is 28 volts. However, with 
auxiliary power units sometimes encountered in the field 
the input voltage is considerably less and with low voltage 
the proper load point is at a somewhat lower meter reading. 
With 28 volts input the "MOD Ik" is 0.75-ma. on the meter. 
Therefore, no matter what the input voltage is (22-30 volts), 
adjusting the ANT knob for the peak of "PA Ik" nearest the 
"MOD Ik" reading, whatever it is at that voltage, will load 
the transmitter satisfactorily. 

AN/ARC-1 CIRCUIT CHANGES 

The Bureau has approved the following modifications to 
be incorporated in the production of transmitter RT -18/ 
ARC- I :  

( l )  Addition o f  a 120-ohm resistor R-1 10 in paralled 
with the mixer roller coil coupling link, to prevent exces­
sive transmitter excitation and to minimize the variation in 
excitation resulting from changes in frequency. 

(2) Reduction of R-114 from 1500 ohms to 430 ohms, 
to reduce the driver grid current meter reading approximately 
13 percent and prevent off-scale readings. 

These resistors may be obtained from spare parts, or 
will be supplied upon request through the normal supply 
channels. 

1-F AMPL I F I E R  CHANGE IN AN/ARC-1 VH F 
RECE IVING E QU I PMENT 

The performance of certain models of the AN/ ARC- I 
VHF radio receiving equipment has been adversely affected 
by instability in the i-f amplifier as far as regeneration and 
bandwidth are concerned. Some activities have attempted 
to overcome this difficulty by detuning one or more i-f 

AN/ARC- 1 TROU B L E  SHOOTING NOT ES 

Difficulty Encountered 
AN/ ARC-1.--Transmitter and receiver readings low. 

Transmitter and receiver intermittently becoming 
inoperative a short time after switching to a new 
channel. 

AN/ARC-1.--The channel selector drive motor, B- 101, 
ran continuously for about five hours. This motor is 
not designed for such continuous operation and heated 
excessively, causing the insulation of the armature 
and field windings to melt. 

AN/ ARC-1.--0n checking it was found that the fila­
ment voltage of V- 107 had increased to 13.5 volts 
and the filament voltage of V-106 was zero. 

R E PAIR OF ROL L E R-COIL T I E  RODS 11'1 MOD EL AH/ 
ARC-1 RADIO EQU I PMENT 

It is no longer necessary to remove and disassemble 
the entire roller-coil assembly in model AN/ARC-1 radio 
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stages. This expedient stabilizes the amplifier but results 
in undersirable broadening of the response band of the 
receiver. 

To solve the problem, the manufacturers have incorpo­
rated a parallel R-C filter in series with the control grid 
leads of the second and third i-f amplifier tubes in all 
models subsequent to serial numbers CW 26550 and CAY 
16580. The filter acts as a voltage divider to reduce the 
gain to the point where the amplifier may be lined up "on 
the nose" and the band pass characteristics preserved. 

Activities serving equipment containing these filters 
are cautioned not to remove them. The i-f alignment of 
these sets is normal and is covered in the AN/ ARC-I 
Maintenance Handbook, AN-08-30ARCl-3 dated 26 April 
1944. A revised maintenance handbook shows the addition 
of the filters. 

Models of the AN/ARC-1 equipment whir::h have not 
been so modified and which exhibit instability or regenera­
tion in the i-f amplifier may be modified by service activi­
ties having the necessary facilities. The materials 
required for modifying each AN/ARC-1 equipment are two 
330,000-ohm l/4- or l/2-watt resistors and two condensers 
(midget mica), each having a capacity of from 16 to 18  
mmfd. The modification procedure follows: 

( l) A parallel R-C filter is made from one condenser 
and one resistor. One filter is inserted in series with the 
control grid lead to V-1 17 (the second i-f amplifier tube) , 
and the other filter is inserted in series with the control 
grid lead to V-118 (the third i-f amplifier tube). The filters 
are wired into the circuit as near the tube sockets as 
practical.  Care must be taken to make good connections 
and all excess solder or flux must be removed. The ampli­
fier should then be realigned follow-
ing the procedure given on page 5-20 of the AN/ ARC- ! 
Maintenance Handbook, An-08-30ARCl-3. 

Cause and Re .. edy 
Replaced V-102, 103, l l4, 124, (all 6AK5's). Old tubes 

found to be very low. U.S.S. Lind (00-703) 

The panel spring on the home stop panel came off. The tip 
of the panel came up and caught the clutch band, causing 
the limit relay to stay in one position, thus providing a 
complete electrical circuit for the motor so that it ran 
continuously. The panel spring is hooked to one of the 
screws holding the limit relay in place. 

The motor was replaced and a drop of solder was put over 
the screw end to keep the spring in place. 

Capacitor C-327 in the receiver section was shorted. 
Replaced and resumed normal operation. 

equipment in order to replace a broken roller-coil tie rod. 
The following method of repair may be accomplished with 
the roller-coil in place: 

l. Note the position of the roller-coil trolley wheels so 
they may be reset if accidentally displaced. 
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2. Remove the nuts securing the broken tie rod, saving 
the flat washers and Jock washers for re-use. If necessary, 
snip out a section of the broken rod wi th diagonal cutters, 
and remove all parts of the broken rod. 

3. Cut a 2-inch length of l! 4-inch diameter, laminated­
phenolic rod. Finish the ends flat and square. Drill each 
end axially to a depth ol l/2-inch and tap with 4-40 N .F. 
-3 thread. 

4.  Place the new rod in position between the phenolic 
end plates ol the rol ler-coil assembly and secure with ma­
chine screws using the original washers. Note: Before 
tightening t he screws, make sure that the new rod places 
no strain on the end plates. 

5.  Check the position of the roller-coil trolley wheel s. 
I f  necessary, re-aline the transmitter in  accordance with 
the procedures of the equipment instruction book. 4/l/50 

ADJUSTMENT OF THE AN/ARC-1 R E CEIVER'S  SENSI­
TIVITY CON TROL 

The Sensitivity control, R-274, is  a 10,000-ohm poten­
tiometer which varies the grid bias of the rf and if ampli­
fiers of the main channel receiver and rf amplifier of the 
guard channel. Sensitivity i s  maximum with minimum re­
sistance; that is ,  when the control is fully clockwise. It 
would be fine to have a sensitivity of one or two microvolt s 
all the time except that the listener's ears would suffer 
until a signal came in to override the ignition and genera­
tor hash. Thus it is necessary to back off the sensitivity 
control just enough to activate the squelch and cut out the 
noise but not so much as to eliminate weak signals. If the 
following procedure is used the maximum reception distance 
will be realized with the minimum discomfort due to noise. 

With the radio transmitter-receiver turned on, unlock the 
SENS Control. Tum on the highest assigned frequency or 
the channel with the highest noi se and, with the GUAR!). 
MAIN switch on the BOTH position, reproduce as lor as 
possible the normal conditions which produce electrical 
noise. For instance, energize any other rotating or vibra­
ting equipment. Adjust the SENS control for maximum sen­
sitivity by rotating the control shaft completely in a clock­
wise direction, and then rotate the shaft slowly in a coun­

terclockwi se direction until the squelch circuit operates to 
silence the audio output. Observe the position of the screw­
driver slot in the control shaft,  and then turn the shaft ap­
proximately five degrees farther in a counterclockwise dir­
ection. Now lock the control shaft without disturbing the 
setting. 

G E N E RAL I N F ORMATION ON TH E ADJUSTMENT OF TH E 
R ECEIV E R  OF AN/ARC-1 EQUIPMENT 

GUARD CHANNEL: The guard channel is adjusted by 
the manufacturer for operation on the carrier frequency 
specified in t he contract. 

MAIN CHANNEL: The heterodyne-frequency generator 
was properly set for the ten channels in the process of 
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tuning the radio transmitter. Since the capacitor which 
tunes the radio receiver main channel is mechanically 
ganged to the capacitor which tunes the heterodyne-frequen­
cy generator, the radio receiver main channel will be com­
pletely tuned when the radio transmitter has been tuned as 
prescribed above. 

TURN SWITCH OFF WH EH R E PLACING AN/ARC-I 
RADIO SETS 

Heavy current flowing in power plugs will melt down 
and destroy connector pins when poor or intermittent con­
tacts are permitted. This fact, true for any equipment , has 
been reported as occurring on the receptacle J-401 located 
at the rear of the mounting rack of the Model AN/ ARC- I 
Radio Set. The failures are considered to be due to im­
proper installation practice, with the following factors con­

tributing heavily: 
( l ) In several instances, the transmitter receiver has 

been removed and installed in the mounting bose with the 
switch inside the front panel cover in the ON position 
while power is  still applied to the mounting base. 

(2) Investigation of bent male terminals on the trans­
mitter-receiver reveals that the terminals were engaged 
by the recept acle J-401 before the untapered sides of the 
alinment dowels fully engaged the tran smitter-receiver. 
If the transmitter-receiver is not in proper alinment with 
the mounting base when installation is  made, the male ter­
m inal will not be engaged properly by the receptacle J-401 
and a bent terminal will result. 

(3) During the installation of the transmitter-receiver, 
the wing nuts on the mounting base had been tightened man­
ually in accordance with the instruction book, but had not 
been safety-wired. Normal vibration had loosened these 
nuts and had allowed the transmitter-receiver to slide back 
in the mounting base far enough to lose positive contact 
with the receptacle J-401 . 

All maintenance personnel are cautioned to remove the 
power before replacing the transmitter-receiver, to care­
fully aline the transmitter-receiver with the base before 
installation, and to secure the wing nuts on the mounting 
base properly. 4/1/49 

R E PLACEMEtH OF 6AK4 T U B E S  IN  THE AN/A RC-I 

The filaments of 6AKS tubes have the unusual char­
acteristic of decreasing in resistance with usage. Conse­
quently, if a tube is being replaced in an AN/ARC-1 equip­
ment which has been in use for some time, it will also be 
necessary to replace the tube whose filament is  in series 
with the filament of the bad tube. The second tube can be 
determined by referring to the schematic diagram in the 
handbook of maintenance instructions or merely by removing 
the bad tube from its socket with the equipment t urned on 

and noticing what other 6AKS tube darken s. The latter 
method is assuming, of course, that the filament of the bad 
tube is not burned out. If it is burned out, another 6AKS 
will already be dark. 

AN/ARC- 1 :9 
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If the 6 AKS tubes ar e not replaced in pairs the tube with 
the most operating time will have lower filament resistance 
and cause excessive fi!Clllent voltage to appear across the 
new tube with consequent failure. 

REMOVAL AND R E P LACEME N T  O F  AN/ARC-1 AUTOTUNE 
MOTORS 

The autotune motors in the AN/ARC-1 transceiver unit 
rmy be removed and replaced without the removal of the as­
sembly and more quickly and efficiently then formerly by 
the following procedure: 

( 1 )  Loosen front subpanel, trot retains the metering 
switch, and let it rong on the leads. 

(2) Remove the type-832A tube in the final stage. 
(3) Obtain a Phillips right-angle wrench, or equiva­

lent, and remove all the motor retaining screws from behin:l 
transformer T -1 04, ect. 

(4) Unsolder the motor leads and draw the motor 
through the front panel . 

(5) Replace the motor, using the above steps in re­
verse order. The method of permanently removing that por­
tion of the framework adjacent to the motor with a hacksaw, 
is not approved since it weakens the framework of the radio 
equipment. 

AH/ARC-1 ( ) RADIO IN T E R F E R ENC E  

The Philadelphia Naval Shipyard has conducted a radio 
survey on Radio Sets AN/ ARC-1 ( ) as authorized by Bureau 
of Ships. The following statements are extracts from the 
report: Spurious AN/ ARC-1 ( ) radiation is of sufficient 
rmgnitude to cause intolerable interference to receivers in­
stalled on the same ship. All interference of this type was 
found to be antenna coupled. The most serious problem is 
second-harmonic energy interfering with UHF receivers.  
Use of Navy type-53232 antenna filter (used with TDQ) re­
duced second-harmonic interference to acceptable ieveis. 
This filter caused no measurable reduction in signal strength. 
Conducted , spurious , energy, up to 6000 microvolts, was 
measured at the power input. This nois e was traceable to 
the dynamotor which caused interference to its own AN/ARC-
1 ( ) .  The installation of Field Change 3-AN/ARC-1 arrl 

Field Change 1 -AN/ARC-l A  will eliminate all dynamotor 
interference. Improperly tuned AN/ARC-1 ( )  equipments 
generate spurious radiation at frequencies in the vicinity of 
the carrier frequency. Tuning instructions in the Technical 
Mmual (AN l&-30-ARC-3) should be followed closely. 
MODE L AN/ARC-1 T R OU B L E  SHOOTING NOT ES 

Difficulty Encountered 
AN/ARC-1-Transmitter a nd receive\ readings low. Trans­
mitter and receiver intermittently becoming inoperative a 
short time after switching to a new channel. 
Cause and Remedy 
Replaced V-102 ,  1 03 ,  1 14, 124  (all 6AK5's. Old tubes 
found to by very low. U.S.S. Lind (DD-703) 

Difficulty Encountered 
AN/ARC-1- The channel selector drive motor, B-101,  ran 
continuously for about five hours. This motor was not de-

AH/ ARC-1 : 1 0  

signed for such continuous operation and heated excessively, 
causing the insulation of the armature and field windings to 
melt 
Cause and Remedy 
The JXme1 spring on the home-stop panel came off. The tip 
of the panel come up and cough the clutch band, causing 
the l imit relay to stay in one position, thus providing a com­
plete electrical circuit for the motor so that it ran continu­
ously. The panel spring is hooked to one of the screws 
holding the limit relay in place. The motor was replaced 
and a drop of solder was put over the screw to keep the 
spring in place. 
Difficulty Encountered 
AN/ARC-1-0n checking, it was found that the filament vol­
tage of V-107 had increased to 13.5 volts and the filament 
voltage of V-l C6  was zero. 
Cause and Remedy 
Capacitor C-327 in the receiver section was shorted. Re­
placed andresumed normal operation. 

A. C. I"OWER liUI"f'LY FOR AH/ARC-1 AVAILABL E  WITH· 
OUT R EIMBURSEMENT 

The Bureau of Ships has in stock a quantity of PP-9 03/U 
Rectifier Power Units which provide high and low-voltage 
power requirements for AN/ ARC-1 when operated f rom 1 17 
volts a.c. These units ore furnished in a cabinet 27-inches 
long, 1 9-inches wide, and 12-inches high (including shock 
mounts) .  but they may be rack-mounted in a CY-597/G cal:r 
inet. The weight of the unit is 144 pounds. NAVSHIPS 
91761 is the Technical Manual for PP-903/U Rectifier Power 
Unit. These units are available, without reimbursement, 
to activities forwarding shipment requests to the Bureau of 
Ships. 

AN/ A RC-1,  AN/ ARC-1A 
Fai l•res in Power Supply 

An analysis of recent failure reports submitted to the 
Bureau of Ships has indicated repeated failures of capaci ­
tors C3 ( 1 6  mfd , 660wv ) and C-i (8mfd, 600wv) in Power 
Supply PP-1 092/U. 

It oos been determined that these failures are caused 
by the slow hea ting of the cathodes in the 6AU5 voltage­
regulator tubes VS, V6, V7 and V8, as compared to the 
laster heating of the filaments in the 5U4G rectifier tubes 
V2 and V3. The estimated time differentia l is about three 
seconds. During these three seconds, the filtered , un ­
regulated portion of the power supply operates with practi ­
cally open termina ls, except for a very smoll lood imposed 
by resistor R3 and tube V9 (0A2 ) which is not sufficient to 
hold the voltage within limits of the capacitor ratings. The 
cathode of the 6AG5 (V l O) heats somewhat faster than the 
cathodes of the 6AU5's , however, this tube by i ts 
cooracteristics and function as a control tube, does not 
JXOVide any appreciable load for the unregulated supply. 

The Bureau of Ships is investigating a time delay 
(therrool type) relay lor application in the primary of trans ­
former 2 to permit all tube heaters and cathodes to arrive 
at JXOper operating temperature be fore application of high 
voltage. 
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AN/ARC-27 SHOCK HAZARD 

When operating Radio Set ANI ARC-27 on the bench, 
electronic technicians have been shocked by contact with 
the dynamotor. Investigation has shown that the shock­
mounted dynamotor was not grounded to the set chassis and 
leakage current from the high-voltage side causing the entire 
dynamotor assembly to be about 250 volts above ground. 
The offending dynamotor was disassembled, revealing an 
accumulation ot dirt, carbon dust, and copper dust in the 
high-voltage side. An ohmmeter check revealed a resistance 
of only 0. I megohm from the brush holder to the frame. 
After thoroughly cleaning the dynamotor, the resistance f rom 

brush holder to frame increased beyond the range of the ohm­
meter. 

In other cases where this condition exi sted, arcing had 
been occuring from the high-voltage brush holder to the dyna­
motor frame , charring the surface ot the insulation. 

To prevent damage to the equipment and to safequard 
technicians, the dynamotor in Radio Set AN/ ARC-27 should 
be cleaned whenever the equipment is on the test bench, or 
at least every 60 hours of operation as required by the 
equipment Preventive Maintenance Instructions. 

UNIT FAIL URES IH A H/A RC-27 

A study of failures in AN/ARC-27 equipment reveals 
two common related failures : fai lure of the equipment to 
tune to o selected frequency, and noisy dynamotors . 
Further investigation also reveals that whenever tuning 
failure occurred, i t  become necessary to overhaul the 
associated dynamotor. The units generally affected 
were the receiver RF amplifier, the spectrum oscillator, 
the spectrum amplifier, and the RF power amplifier. 
A thorough inspection of affected units showed them to 
re completely contamina ted with carbon dust originating 
in the dynamotor. Such units con be returned to normal 
operation by cleaning them with moisture-free compressed 
air, and applying a thin coating of CRC2-26. 

It is recommended that inspection of these items be 
conducted at regular monthly intervals in order to prevent 
excessive carbon dust from accumulating. 

OR I G I NAL 
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AN/WRR-7 D igital Data Receiving Set  
and AN/ART- 50 D igital Data Trans­
mit ting Se t--Calibrat ion Uni t 

See ar t icle in AN/ SRR-7 S ec tion 
und er the same title . (EIB 9 2 4 )  

OR I GI NA L  

. . .  

,-

SE RV I CE NOTES 

AN/ART-50 : 1  



. .  

.. -

. . 

COMMU N ICAT IONS NAV S EA 0967 - L P - 000- 00 1 0  

AN/B RA- 1 5, AN. - B R A -21 .A. •nenn« Resistance �l .�<:d ings ­
Corrections to 

The AN/BR/1.- 1 5  ar.d A.'< ;" i:R./\ - 2 1  an tenc: a s  a r e  
e s s en t i a l l y  ide n t i c a l  e l e c t r i c al ly and s h o u l d  
have i d e n t i c a l  re s i s t ance read ings . Fo l l ow­
ing is a l i s t ing o f  corre c t  re s i s t an c e r e ad­
ings for t h e  s ubj e c t  e q u i pmen t con t r o l  cab l e s : 

P I NS READI"il. 
A- B 100 ___ 
B-C 1 0 0  
A-C 1 0 0  
D-S 90 
E-S 22 or 60 
F- S 22 o r  6 0  
G-N 6000 
K-N 150 (AN / B RA- 1 5 ) ; 2 2 8 0  (AN/SRA- 2 1 )  
M-N I n f i n i t y  
P-N 9 00 0  
V-S 300 
V-R. 300 
R-S 3 0 0  
T-N lK to 9K 
U-N 0 t o  1 2 5 0  

NOTE 
Re a d i n g  from K to N i s  t he on ly o n e  
w h i c h  i s  d i f fe r e n t  for AN/BRA- 1 5  
and AN /BRA- 2 1  an d i s  d u e  t o  d i f f e r ­
ent g roun d i n g  r e l ays be ing use d in 
these ante nnas . Readings f r om E to 
S and F to S wi l l  d i f f e r  depending 
on man u f a c t ur e r  o f  motor B J O l .  A l l  
readings have t o lerance of plus o r  
minus 1 0 % .  ( L/ /i li' i i,J 
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AN/BRA-16 Power Supply-Maintenance Hint 

The high vo l tag e trans i s t o r s  and r egu­
la tor d i od es f or the AN/BRA-16 power supply 
a r e  cover ed w i t h  a sof t r ubber c a p .  The s e  
rubber caps w i l l  spl i t  with age and l e a v e  the 
trans i s t or s  and d iod es , which may have a s  high 
as 200 vol t s  on them exposed . This is very 
ha zardous t o  anyone wo r king on or ar ound the 
subj ec t power supply . 

The t ec hn ic a l  manual dues n o t  l is t  a man­

ufac t ur er s  par t number for the rubber ca p s ,  
therefor e ,  r ep l ac ements a r e  n o t  r ead i l y  
obta inabl e .  

I t  is sug g es t ed tha t a plexiglas c over 
be fabr ica t ed , 7 1/2" x 16 1/4" x 1/4 " ,  to 
cover the en t i r e  hea t s ink por t ion of the 
power supp l y .  T h i s  cover can easily b e  
moun t e d  b y  us ing t h e  exi s t ing s c r ews on the 
heat s in k .  The cover is a t tached using eight 
e l ec t r ic a l  posts , FSN 5340-20 7 -8 31 9 ,  and eight 
8 - 3 2  x 3/8" scr ews . All o f  this rna t er ial is 
r ead ily ava i lable from any Repair Fac i l i t y  or 
t end er s i t e .  A "DANGER HIGH VOLTAGE" s i gn 
can a l so be easily a t tached to t he cover . 
This s ign is ava ilabl e from Nava l Publ i c a ­
t ions and Forms C en t er , 5801 Tabor Avenue , 
Philad elphia , PA 19120 . Par t number I01 7 7-
225-28 0 0  applies . 

This plexiglas cover is curren tly in use 
on the SSBN 609 . 

( E! B 89l )  
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AH/BRA-18 "0"-RIHGS 

The 0-rings supplied with the AN/BRA-18 equipments 
and replacemen t 0-rings carried under FSN 1HS330-064-fl585, 

are made ol unsatisfactory material and should not be used. 
Satisfactory 0-ri ngs for the AN/BRA- 18 can be obtained 
under FSN lH5330-731-4223. (E!B 717) 

M X.0 403/B RA·18 and MX-81 76/B RA-1 8C-Adju stment 
and Mainten an ce of Antenna Cable L eng th 
Counters 

An tenna Cable Length Coun ters M X-6403/B RA- 1 8  
and M X-8 176/B RA- 1 BC have often been reported to be 
in accurate or even in operative. An investigat ion by 
the Na vy Underwater Sound Laboratory has revealed 
t he causes and cure s for such condi t ion s, and has 
also found that th e technical manuals for the AN/BRA-
1 8A and AN/BRA- 1 8C do no t ad equately cover re­
quired adJustment and mainten an ce for the counter s. 

Insufficient or improper maintenance, misalignment ,  
conversion, and indi scriminately applied paint  appear 
to be the major causes of this t rouble. In addition to 
the c l eaning and oiling in struction s  contain ed in 
N A VSHIPS 95803 and N AVSHIPS 0967-325-801 0, the 
follo wing in formation should be added: 

a. Be certain that no paint is or has been appl ied 
in the v ici nity of an y of the movinq parts of the a s­
sembl y, particu larly n ea r  the counter reset knob and 
the back-up sheave assembly. Wh en cable is being 
payed out the re set knob is stationary; however, when 
i t  is paying in the re set knob m u st be f ree to turn or 
the coun ter wil l not regi ster. A small amount of care­
l ess ly  app lied pa int, d irt , or other foreign matter be­
tween tl: e knob and the cou;1ter case, or bet ween the 
case an d the collar on the oppos ite end of the reset 
shaft ,  is su fficient to cause th e reset knob to hang-up 
an d resu l t  in incorrect readings.  

b.  The t wo sprin g-loaded carriage blocks of  the 
bock-up sheave a ssembly should move freely in the 
· v ays machined in the cast body. I f  these blocks are 
s ti cky or jammed as a r esu lt of corrosi on , the careless 
appli cation of  point ,  or i n suff icient main tenan ce, the 
result  w ill p robably be ei ther a damaged cable o r  
i n correct cou nter reedings.  

c. A measuring wheel which sti l l  h as a t ight  spot 
when t u rned by hand after pe rformance of the repair 
p rocedu res of section 8.4. 1 o f  th e Techn ical Manu al 
may frequen tly  be freed up by a s i mpl e  adjustmen t  o f  
t h e  a li gnment between th e measuring wheel sh a f t  and 
the counter shaft.  If th e fou r mounting screws hold­
ing th e counter to  the bracke t ore loosened, motion of 
the counter when the measuring wheel i s  tu rned by 
han d  indicates mi salign ment. The two 5/ 16- 1 8  screws 

OR I G I NAL 

h oldin g  the coun ter brocket to the body s ho u ld be 
loosened and the position of the b rocke t  ad justed to 
e liminate the motion and th en ret i gh ten ed. The holes 
in the brac ket p rovide l/32 i nch clearan ce a round the 
moun ting screws which makes this adjustmen t 
p ossible. (767) 

AN/ BKA- 1 8 ,  AN/BRA - 1 8A ,  and AN/ BRA- 18C -
Adj u s tment of D r i v e  B l oc k  C h a i n  Ten s i o n 

When adj u s t ing the ten s i on of the drive 
b l ock chain on the AN / BRA- 1 8 ,  AN/ BRA - 1 8A ,  or 
AN/ BRA- 1 8C care mus t  be exerc i s ed to turn the 
adjust ing knob in the direc t i on wh i ch wi l l  
cam the i d l er rol l e r  away from the pre s sure 
p l ate and against the ch ain . When fa cing 
the adj u s t i ng knobs the one on the l e ft 
shou ld be turned c lockw is e and the one on 
the right coun terc l ockwi se . I f  the s e  
knobs are turned i n  the oppo s i te d i r e c t i on 
the i d l e r  r o l l e r  i s  j ammed agai n s t  the pre s ­
sure p l a t e ,  causing i t  to cock , re sulting i n  
rapi d  wear o f  t h e  i d l e r  rol l e r ,  pres s ure 
p l ate , and cha i n .  

When requ i s i t i oning a rep l a cement p res sure 
p l ate be sure t o  note the part numb e r ,  2606 1 ,  
as wel l  as the FSN 2040- 064 - 8 1 5 2  on the requ i ­
s i t i on .  Some i t ems carried under t h i s  F SN 
are marked with th e part number 2 2 o 5 8 and 
wi l l  not fit in these equipments . ( 79 1 )  

AN/BRA·18( ) Antenna Transfer Assembly-Antenna 
Seal Valve Operation 

In accordance with the technical manuals 
for the AN/BRA-18 , 18A, and 18C antenna trans­
fer ass emb li es , the antenna seal valve is 
used on many submarines as the primary seal 
to prevent water from entering the submarine 
while paying-out or retrieving the buoyant 
cab le antenna . In actuali ty , the Fat 0-ring 
is the primary seal and it should be replaced 
periodi cally or when exces sive leakage occurs . 

If excessive leakage occurs while paying 
out or retrieving cable, the seal valve should 
be pressurized to reduce the flow of water to 
approximately 2 gallons per hour (no t zero 
leakage as many b elieve) . The flow of water 
lubricates the seal valve rubber . Do no t 
attempt to pay-out or retrieve the cab le 

without some leakage of water through the 
seal . 

The an tenna cable is compressible and 
will pasa through the seal valve when the 
valve is properly prea suri zed . But buoyant 
cable ant ennas such as the AS-2520( }/BRA-
32 and the AS-2629 ( )/BRR have incompressible 
metal in-line connectors , in-line grounding 
ferrules and termination tips . The pressur­
ized seal valve may cause some damage to the 
metal fittings when retrieving the cab le . 

A N/B R A - 1 8: 1 
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The squeeze of the seal may either loosen or 
comple tely pull the fit ting off of the cab le .  
Wh en  retrieving the cable , the hydraulic 
pressure in the seal valve should be reduced 
to zero as the fittings approach the seal 
valve . 

A cable mark in accordance with Section 
4 . 5 . 8  of the SAIP Handbook , NUSC Report 551 , 
should be placed on the cable approximately 
25 feet inboard of the firs t fit ting .  This 
should allow sufficient time to release th e  
pressure i n  the s eal valve before the fitting 
actually enters the s eal valve . (B I Jj 

AN/BRA - 1 8 ,  1 8A ,  1 8C and G D/ E B  Anten na 
Tra n s f e r  Mecha n i sm B a l l C he c k  V a l v e s - ­
I ns pe c t i o n  of 

The primary function of the Ball Check 
Valve , incor?orated in the AN/BRA-1 8 ,  1 8A ,  
1 8C ,  and GD/EB Antenna Transfer Me chani sm, 
is to prevent sea water from entering a 
submerged submarine when the buoyant cable 
is pulled completely through the transfer 
mechani sm or when the shear/shutoff valve 
fails to close properly. 

A recent report from a submarine indicated 
that the entire length of buoyant cable had 
been pulled off the storage reel and through 
th� antenna transfer mechanism. The ball 
check valve operated properly and prevented 
water from entering the submarine . 

Inspections by NUSC/NL representatives 
indicate a defiP�te lack of peri odi c inspec­
ti on and maintenance of the antenna transfer 
mechanisms . This is especially true of the 
ball check valve because it is inaccessible 
for periodic inspection and maintenance . 

Ball check valves that have been di s­
assembled and inspected by NUSC were found 
to contain dirt, muck , harden s cale , etc . ,  
wi thin the ball check valve cavity which 
could inhibit the operation of the valve . 
On several of the older submarines nylon 
balls instead of the required "K" monel ,  
were found i n  the ball check valve . 

To insure that the ball check valve i s  
operating properly in the AN/BRA-1 8 ,  1 8A, 
1 8C ,  and GD/EB antenna transfer mechanisms 
the following procedure is recommended prior 
to paying out cable . 

1 .  Obtain a 1 /2 in. diameter nylon rod 
approximately 48 in. long (FSN 9G9330-61 8-
5517 ) . 

2 ,  Round off the tip of the nylon rod 
to remove any sharp edges . 

3 .  Place the nylon rod along the length 
of the antenna transfer mechanism with one 
end of the rod at the lower end of the ball 
check valve .  

O R I G I NA L  

4 .  Mark the nylon rod t o  indicate the 
length from the cable opening at the bottom 
of the antenna transfer mechanism to the 
lower end of the ball check valve . 

5 .  Remove any blanking plugs or buoyant 
cable inside of the antenna transfer mechani sm. 

6 .  Place the shear valve i n  the closed 
position. 

7 .  Insert the nylon rod with the rounded 
tip in the cable opening at the bottom of 
the antenna transfer mechanism until the 
mark on the nylon rod reaches the cable 
opening . At this point, rapidly tap the 
ball off its seat 3 or 4 times to be certain 
that it is free . A small amount of water 
which may be trapped in the ball check 
cavity may c ome ��t the bottom of the 
antenna transfer mechanism . 

8 .  If no bill is felt thru the nylon 
rod , or if there i s  no metallic s ound when 
tapping the bal� off i ts seat, i t  i s  an 
indi cation of the presence of a nylon ball 
or a dirty ball cavity. The valve should 
then be disass embled , cleaned and the nylon 
ball replaced with the "K" monel ball 
FSN 2040-990-6479 .  (796) 

AN/ B RA·l 8:2 
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SSN637 C LASS ANT ENNA MAST CYC L E  COUNT ER PAN E L  

SSN637 class vessels are fi tted wi th a cycle coun ter 
pane l, GO/EB, drawing H95 169-4:£7E0006, mounted in the 
attack center on the starboard side of the periscope area, off 
frame 36. This panel con tains counters to record the number 
of raise and lower cycles of the UHF/IFF, VLF Loop, AN/ 
BRA-21 .  ECWOF, ROF, and snorkel masts. These counters 
provide factual data on the number of raise and lower cycles 
experiences by submarine an tenna masts in actual service. 

It is requested that personnel preparing Submarine Anten­
na Failure Reports include the counter reading. It is also 
requested that the counter readings be included in the Sub­
marine Antenna Inspection Reports prepared by the Sub­
marin e  Antenna Representoti ves. 

The counters should not be reset except in the event that 
a complete antenna system is replaced. (EIB 713) 

AN/B R A- 1 5 , A N / B R A - 2 1  Antenna Resistance R ead ings­

Correct ions to 
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AN/BRD-7 Direction F inder Set-Connector Mai ntenance 

The AN / BRD- 7  ext e n s i v e l y  u t i l i z e s  Sub­

m i n i a t ure C o ax ion C on t a c t s  (ANP t r ade nam e )  

wh i c h  are subj e c t  t o  f a i l u r e  i f  not p r o p e r l y  

ma t ed . I n  mo s t  i n s t an c e s  t h e  f a i l ure oc curs 

a s  a bent center c ondu c t o r  p i n  s h o r t s t o  the 

s h i e l d . Th i s  f a i l u r e  o c c u rs wh e n  t h e  recep­

t a c le does n o t  a l ign p r o p e r l y  and f o r c e s  the 

pin a s id e . Some o f  t h e  p i ns w i t h i n  e a c h  con­

n e c t o r  w i l l  b e  more a r t i c u l a t e d  t h an o t h e rs 

due to t h e  d i f f e re n t  b end rad i i  of t h e i r  

r e s p e c t ive c ab l e s  w i t h in t h e  h arness and t h e i r  

l o c a t ion o n  t h e  c onne c t o r  b l o ck . 

1 .  U s e  e x t reme c a u t ion when ma t i ng t h e s e  

s t yle conn e c t o r s . T h e  g u i d e s  d o  not fun c t ion 

u n t i l  several t u rn s  of the s c rews h av e  been 

a f f e c ted . It i s  a l s o  imp o r t an t  t o  r e c ogn i z e  

when a g r e a t e r  t h an n o rmal me c h an i c al re­

s i s t ance i s  encoun t e r ed during r e fas t en ing and 

imme d i a t e l y  d i s c onn e c t  and i n s p e c t  t h e  c on­

n e c t o r . 

2 .  P r i o r  t o  t u r n i n g  t h e  p u l l -d own s c r ew s  

insure t h a t  t h e  gu i d e s  are p r o p e r l y  al igned 

and the f a c e  of each ma t ing c o nn e c t o r  is 

e x ac t ly paral l e l . 

3 .  Wh e n  t u rn i n g  s c r ews s t a r t  w i t h  the 

s c rew on the end wh i c h  t e nd s t o  be m i s a l igned 

the f u r t h e r e s t  f r om the mat ing conne c t or . Take 

up each s c rew a l t e rn a t e l y , turning 1 / 2  turn 

each t ime . T i g h t en on l y  f inger - t i gh t ; t h e  

s c rew s l o t s  are t h e r e  f o r  l o o s en ing . 

4 .  Each t ime a c onnec t o r  is d i s c onne c t ed 

make a d e t a i l e d  v i s u a l  s e arch f o r  bent pins 

o r  d i s t or t ed s h i e ld p i e c e s . S t r a i gh t e n  as 

n e c e s s ary us ing a su i t ab l e  s t r a i g h t ener s o  as 

not t o  d ama2e p i n s  o r  c o nn e c t o r  b l o c k . 

5 .  In t h e  event a new d i s c repancy i s  
n o t ed s u b s e q u e n t  t o  c onne c t o r  mat ing , c o n s i d e r  

t h e  p o s s i b i l i t y  o f  i t s  c a u s e  b e ing a bent p i n ; 

however , do not ind i s c r imin a t e l y  dema t e  and 

m a t e  t h e  c onnec t o r s . 

( E I B  904) 
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AN/BR N-7. A N / S R N- 1 7  OMEGA Receiving Set ­
Maintenance Notes 

This a r t i c l e  which is in three parts 
provides the mea ns to increa se the rel ia ­
bil ity a nd improve the ma i nta i na bil ity o f  
the AN/BRN-7 a nd AN/SRN- 17 OMEGA Receiving 
Set s .  

Pa rt I - Reports are being received that 
the PUSH-TO-READ OSC HTR current button 
l o cat ed on the front of the I nterconnecting 
Group ,  ON- 1 28/WRN , i s  being depres sed 
( i nadvert ently or otherwi s e )  when no current 
meter is connected a cross test po ints·  TP 8 -
TP 9 .  Th i s  c a u s e s  the computer program to 
" DUMP' , with the result tha t  the set must be 
reinitial ized , i . e . , Enter Time , Enter 
Pos ition , .  et c . , mus t  be reinse rted into the 
computer progra m. Pending the i s suance of a 
field change to prevent this from occurring , 
the fol lowing temporary fix ca n be ma de : 
us i ng a 2 . 5  inch l ength of #14 sol id conductor , 

l a s t i c  shield ed co r wire , bare each end 
for a d i s ta nce of 1 2" from ea ch end ; ins ert 
the two ba re ends o f  the wire into test po ints 
TP 8 a nd TP 9 ;  this e f fectively short circuits 
the button , To read the OSC HTR current , 
remove the short - c ircuit a nd pro ceed as out­
l i ned in Tabl e 4-3 , NAVELEX 0967-LP-467 -6010 ; 
ot herwise , l ea ve the s hort c i rcuit wire 
ins erted into TP 8 a nd TP 9 .  

Part I I  - A s i gni f i c a nt amount o f  
inopera tive ( MALF indicatio ns ) Re ceiver­
Computers , OR- l 33 ( V ) l/URN have been reported 
a fter new modules were inserted . An inve s ­
ti gation showed that a l a r g e  percenta ge o f  
the se fa i l ures were d u e  t o  Jmproper insertion 
o r  the repla cement (spare) module into the 

Int erconnec ting Bo x ,  J -3213/URN ( ba s e of the 
receiver- computer ) .  Thi s improper insertion 
resul ts in some o f  the h i gh density ma l e  
pins in the ba se be i ng bent to one side , 
broken or pu shed down into the pl a s tic body 
o f  the connector . Pending the is suance o f  
a f i e l d  change t o  prevent t h e  improper 
ins ertion of modul es in the receiver-computer , 
the f o l l owi ng instruction s  s hould be fo l l owed : 

a .  When removing a modul e ( a fter the 
5 front - a c c e s s  body s crews have been removed ) ,  
unsc rew the modu l e ' s tie-down screws evenl y ,  
i . e . , unscrew the right tie -down screw 2 
turns , then unsc rew the l e f t  tie-down s c rew 
2 turns ; return to the r i ght tie -down screw 
a nd repea t the a ct i o n ,  a l ternating the a c tion 
between the two screws until the module is 
free of the pins a nd mount ing ba s e .  

b .  More importantly,- when reins erting 
a modul e ,  ma nua lly push the repla cement module 
down into the ba se until the t i e -down screws 
a nd guide/key pins rest evenly on the ba se. 
Now, perform the same a ct i o n  as outl ined in 
pa ragraph a . , exc ept tighten the t i e -down 

O R I G I NAL 

screw , i . e . , t i ghten the r i ght t i e -down s crew 
1 turn , then go the l e f t  s crew and t i ghten 
1 turn ; return to the ri ght screw a nd tighten 
1 tur n , then to the l e ft screw l turn , e t c .  
Repea t this a ction unt i l  the module is f irml y 
in pla c e .  This wi l l  e f fect a smoo th , even 
l owering of the module i nto the ba se with the 
result that the high-dens ity ma l e  pins in the 
ba se will smoothly engage with the fema le 
recept a c l es l o ca ted on the modul e s .  

Part 1 1 1  - This pa rt o f  the ma i ntena n c e  
note i s  j ust a reminder tha t the only method 
of cool ing the Receiver-Computer , OR- 133( V )  
1/URN i s  by radiation a nd conve c t i o n .  There ­
fore , it is very important that the a rea 
around the t o p ,  sides , a nd bottom o f  the u n i t  
b e  kept c l ear o f  � obj ects wh ich would 
restrict the na tural flow of air a round the 
unit . The more open s pa ce provided around 
the uni t ,  the more e f f i c ient wil l  be the 
radia tion and convection of heat into the 
surround ing air a nd a way from the unit.  

( EIB 9 2 5 )  

AN/BRN-7 OMEGA Receiving Set-Safety Pre­
cautions 

The purpose of this article is to inform 
t h e  users of the AN/BRN- 7 OMEGA Receiv ing S e t  
o f  a possible safety hazard dur ing t h e  u s e  o f  
the Programmer-Controller , TS- 3389 /URN . 

The Programmer-Controller , TS-3389 /URN 
power cable , 1W3 , part no . 61 719030- 301 con­
ne�t nrs are no t S@curely clamped . During 
normal use they will rotate causing the cab l e  
ground shield t o  break . This b reakage can b e  
the cause of electr ical shock when conn e c t i n g  
th e  power cable t o  Interconnec t ing Group , 
ON- 128 /WRN . 

Prior to connec t ing the power cable to 
the Int erconn ecting Group switch o f f  the AC 
power to the AN/ BRN- 7 system . 

A f ield change to the Programmer-Con troller 
is b e ing prepared to corr ect this prob lem. 

( E I B  98 7 )  
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AN/BRR-3, ANIBRR-3A -Equipmen t ana Per­
sonnel Shock Hazara; Elimination of 

The Naval Electronic Systems Command ha s 
been advised oy the Puget Sound Nava l Shipyard 
that a potential e quipment damage and personne l  
shock hazard exists i n  al l Radio Receivers 
AN/BRR - 3  and AN/BRR -3A in that the shield on 
the shielded lead connected co the CRT Switch 
(S-605) in many cases shorts out the switch con­
tacts. This c ondition exi sts due to the conges­
tion area in whcih the switch i s  mounted and the 
fact that this shielded lead lays across the rear 
wafer of this switch. 

In order to e li minate this  potential personne l  
shock h azard and to pre vent damage t o  t he equip­
ment it i s  recommended that the shie lded lead be 
insulated by using a suitable insulating s leeving 
or wrapped with an ins u lated tape. 

This proce dure shall  be followed on a l l  
Radio Receiving Sets AN/BRR -3 and AN/BRR-
3A. (EIB 7 3 3 )  

A N / B R R - 3  Radio Receiving Set - Electrical 
Shock Hazard 

Du r i ng a re c e n t  subma r i ne s a f e t y  rev i ew , 
t h e  Nava l S a f e t y  Cen t e r  d i s c ov e r e d  a c a s e  o f  
mi l d  e l e c t r i c a l  s h o c k  d u e  t o  f r ayed i n t e r ­
c onne c t i n g  c a b l e s  on t h e  AN/ BRR- 3 . 

I n ve s t i g a t i o n  by t h e  t:aval E l e c t ron i c  
Eng i n e e r i n g  Of f i c e ,  t lor f o l k  rev e a l e d  t h a t  t h i s  
i s  not a maj o r  p r ob l em o r  a n  i n h e r e n t  s a f e t y  
h a z ard . Howeve r ,  c o n t i n u e d  rough hand l i ng can 
c au s e  exc e s s i v e  we a r  or d amage t o  t h e  cab l e ,  
r e s u l t i n g  i n  a po t en t i a l  shock h a z a r d  an d / o r  
d amage t o  t h e  e q u i pment . 

T h i s  p r o b l em c an be ave r t e d  by e n s u r ing 
t h a t  t he c ab l e  t ie s  a r e  s e c u re d  as s h own in 
f i g u r e  2 - 3  ( i t e m  4) o f  NAVELEX 096 7 -LP-06 3 -
6 0 1 0  ( fo rme r l y  liA\IS f l i P S  9 3 7 1 6 )  and c a r e f u l  
i n s e r t i o n /w i t h d rawal o f  t h e  r e c e i ve r  c h ass i s . 

T h e s e  c a b l e s s h o u l d  be in s p e c t ed rou t i n e l y  
a s  d i r e c t e d b y  lffiC C-64  0-l  a n d  r e p a i r s  made 
a s  ne c es s a r y . 

( E I R  9 ! 4 )  

A N / B R R -3 .  -3A Prototy pe F i e l d  Change ( N o  F i e l d  

Chan ge N umber A s s i gned ) . R e ferred t o  a s  " F i e l d  

CJ.ange 5 .  T y p e  1 . . or . . F i e l d  Change 5 .  Tyre I " ­
Cance l lat ion and Turn- i n  of  

The p u r p o s e  o f  t h i s  a r t i c l e  i s  t o  

anno u n c e  t he c a n c e l l a t i o n  o f  the subj e c t  
f i e l d  c h a ng e  a n d  t o  p ro v i d e  ins t ruc t i ons 
for t u rn i n g  i n  t h e f i e l d  c h a nge ma t e r i a l .  

The s ub j e c t  f i e l d  cha nge was man u f a c ­
t u red by t h e  Nava l R e s e a r c h  La b o r a t o r v 
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( NRL ) a n d  may b e  i d e n t i f i e d  b v  no t i ng t ha t  
a Co h e r e n t  F S K  Demod u l a t o r u n i t  i s  u s e d  
w i t h  t h e  A N / B R R- 3 ,  - 3A r e c e i v e r .  The u n i t 
m e a s u r e s  (no t i nc l ud i ng p a n e l  d ime n s i o n s ) 
4 - 1 / 2  i n c h e s  w i d e  by 7 - J / 4  i n c he s  h i g h  b y  
1 4  i n c h e s  d e e p  a n d  i s  mo u n t e d  b e s i d e  o r  

n e a r  t h e  AN/ B RR-3 , - 3A .  T h e  s ubj e c t  f i e l d  
c hange C o h e r e n t  F S K  Demo d u l a t o r  u n i t  h a s  
" COHERENT FSK DEHODl:LATOR" imp r i n t ed i n  
t he upp e r  p a r t  o f  i t s  f ro n t  p a n e l  above t h e  
t humbwh e e l  f requency s e l e c t i o n  sw i t c h e s . 

The s u b j e c t  f i e l d  c h ange has be e n 

s u p e r s e d e d  by FC 5-AN / B RR- 3 a n d  FC 3-AN/BRR-

3A ( bo t h  of t h e s e  f i e l d  c ha n g e s  we re f o r ­
me r l y  r e fe r r e d  t o  a s  " F C  5 - AN/ BRR- 3 ,  Tvpe 
2" or " FC 5-AN/ B RR- 3 ,  Tvpe I I " )  -- s e e 
announceme n t  o f  ava i l ab i l i t y wh i c h  f o l l ows 

t h i s  a r t i c l e . 
T h e  s ubj e c t  f i e l d  change s h o u l d  b e  

remo ved f rom e q u i pmen t s  a n d  r e t u r n e d  t o  
NRL i n  a c c o rd a n c e  wi t h  t h e  i n s t r uc t i o n s  
wh i ch f o l l ow ,  b e c a u s e  p a r t s  and ma i n t e n a n c e  

s u p p o r t  f o r  t h e  f i e l d  c ha ng e  w i l l  n o t  b e  
p r ov i d e d . 

A l l h o l d e r s  o f  t h e  s ub j e c t  f i e l d  

c h ang e shou l d , w i t h  t h e c o n c u r re n c e  o f  

t he i r  r e s p e c t i v e  Type Comma n d e r s , s h i p  t h e  
as soc ia t e d  Cohe r e n t  FSK Demo d u l a t o r  un i t s  
manu f a c t u re d  b y  NRL ( on l v )  t o :  

D i r e c t o r  
N a v a l  Re se a r c h Lab o r:H o  r v  

Wa s h i n g t o n , D C  2 0 3 7 5  

ATTN : C o d e  5 4 2 4  ( R .  S t o n e )  

( E l B  9 5 0 )  

F i e l d  Changes 5 .  6 to the A N  B R R-3 a n d  F i e l d  

Changes 3 . 4 t o  the A N  B R R- 3 A - A va i l a b i l i ty o f  

a n d  Otf.er l n forrr. a t i on Concern i n g  

T h e  p u r p o s e  o f  L h i s  a r t i c l e  i s  t o  
'H"'� n 0 n n r p  t h P  AV :l i l a h i 1 i t v  :1 n d  :"'lnn l ·i c tl h i l i t v 
o f  t h e  s ubj e c t  f i e l d  c h a n g e s  and to p r o v i d e  
o t h e r  i n f o rma t i on r e l evan t t h e re t o . 

FC 5-AN/ BRR- 3 and FC 3-AN/ BRR-JA ( e a ch 

f o rme r l y  r e f e r r e d  to as " F C  5 ,  Type 2 "  o r  
"FC 5 ,  Type I I "  t o  t h e  AN / BRR- 3 )  a r e  
i d en t i c a l  T y p e  l ,  C l a s s  A f i e l d  chan g e s  
wh i c h  a r e  a p p l i c a b l e  o n l v  t o  s ubma r i n e 

b road c a s t s u b s c r i b e r s  o p e ra t i n g  i n  f r i n g e  
a re a s  wh e r e  ma rg i na l v e r y  l o w  f r eq u e ncy 
r e c e p t i o n  has b e en p r e d i c t e d . Ea c h  f i e l d  
c hange i s  p ro v i d e d  a u t oma t i c a l l v t o  t h o s e  
s u b s c r i b e r s  d e s i g na t e d  by t h e i r  r e s p e c t i ve 
T y p e  Comman d e r s  to r e c e i ve t h e f i e l d  c h an g e . 
T h e  p u r p o s e  o f  FC 5 -AN / B RR - 3  a n d  FC 3 -AN/ 

BRR - 3A is to imp rove the re c e p t i o n  c a p a ­
b i l i t y of t h e  AN/ BRR- 3 ,  - JA r e c e i ve rs . 

AN/ BRR - 3 : l 
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E a c h  o f  t h e s e  f i e l d  chang e s  may b e  i d e n t i ­
f i e d  b y  n o t i n g  t h e  u s e  o f  a 1 9 - i n c h  rack­
moun t e d  C o h e r e n t  FSK Demo d u l a t o r  un i t  
manu f a c t u r e d  b y  t h e  Nava l We a p o n s  Suppo r t  
C e n t e r  (NA��PNSUPPCEN) w i t h  t h e  AN/BRR- 3 , 
- 3A .  The nomin a l  d imen s i on s  o f  t h e  f i e l d 
change Coh e r e n t  FSK Demo d u l a t o r  uni t s  ( n o t  
i n c l u d i n g  pan e l  d imen s i o n s ) a r e  1 6 - 3 / 4  
i n c h e s  w i d e  b y  5 i n c h e s  h i gh b y  8 i n c h e s  
d e e p . Ea c h  o f  t h e  Co h e r e n t  F S K  Demod u l a t o r  
un i t s  h a s  a n  i d e n t i f i c a t i o n  p l a t e  moun t ed 
t o  t h e l e f t  on i t s  f ro n t  p an e l  impr i n t e d  
w i t h  " COH ERENT F S K  DEMODULATOR" and " Nava l 
Weapons S u p p o r t  Ce n t e r , "  " C r a n e , I n d i a n a  
4 7 5 2 2 . "  

FC 6 -AN / BR R - 3  and FC 4 - AN / BRR-3A ( e ach 
f o rme r l v r e f e r r e d  t o  a s  " PC 5 Tvpe 2 "  
(mo d i f i e d )  a r e  i d e n t i c a l  Tvp e l ,  C l a s s  C 
f i e l d  changes lvh i c h  are a p p l i c a b l e  to a l l 
AN / B RR- 3 ,  3A e a u iPmen t s  having �'C 5 -AN / B RR - 3  
o r  FC 3-AN/ BRR- 3A in s t a l l e d . The p u r P o s e  
o f  �'C 6 - AN / B RR- 3 and "'C 4 -AN / BRR-3A i s  t o  
p e rm i t  + 2 5  he r t z  f r e o u e n c v  s h i f t  c o h e r e n t  
F S K  ( f r;qu e n c v  sh i f t  k e v e d )  r e c e p t ion 
i n  add i t i o n  t o  + 5 0  he r t z  f r e a u e n cv s h i f t  
c o h e r e n t  F S K  r e c e p t i o n . �"C 6 -AN / BRR- 3 and 
�'C 4 -A N / B RP - 3A mav b e  i de n t i f i e d  bv t h e  
p r e s e n c e  o f  a CARR I ER CENT ER/OF�"SET swi t c h  
o n  t h e  f r o n t  p a n e l  o f  t h e  a s s o c i a t e d  
Coherent F S K  Demod u l a t o r  un i t . 

Al l ho l d e r s  o f  FC 5 -AN / B RR- 3 and FC 3 -
AN / BRR- 3A 1,•ho have n o t  p r e v i o u s l v  s h i p p e d  
t h e  a s s o c i a t e d  C o h e r e n t  F S K  Demo d u l a t o r  
u n i t  t o  NAm•PN S U P P CEN f o r  modi f i c a t i o n  
shou l d , w i t h  t he c o n c u r r e n c e  o f  the i r  Tvp e 
Comman d e r s , s h i p  the Co he r e n t  F S K  Demod u l a t o r  
un i t  ( o n l v )  o f  t he f i e l d  change manu f a c t u r e d  
bv NA�JPNSUPP CEN t o : 

Comma n d i n g  n f f i c e r  
Naval Weapons Sup p o r t  Cen t e r  
Crane , I n d i ana 4 7 5 2 2  
ATT:.J : Co d e  307 1 4  ( Nv l e  R i e g l e )  

f o r  i n s t a l l a t i on o f  �' C  6 - AN / BRR- 3 o r  FC 
4-AN/ BRR- 3A as aP P l i c ab l e . Ho l d e r s  s h o u l d  
a l s o  p ro v i d e  r e t urn s h iPment i n s t ru c t i o n s . 
Unon c omP l e t i o n  o f  FC 6-AN/ BRR- 3 o r  FC 4 -
AN/ BR�- 3 A  b v  NA��PN S UPP C E N , t h e  mo d i f i e d  
Coh e r e n t  F S K  Demo d u l a t o r  u n i t w i l l  b e  
r e t u r n e d  t o  t he s e n d e r ,  t og e t h e r  w i t h  a l l  
ins t ru c t i o ns r e q u i r e d  f o r  i t s  r e in s t a l l a t i o n  
wi t h  t h e  A N / BRR- 3 ,  - 3 A . 

H o l d e r s  o f  t h e  s ub i e c t  f i e l d  c h a n g e s  
s h o u l d  n o t e  t h a t  t h e  f o l l ow i n g  a c t i o n s  a r e  
i n  p r o c e s s  o r  a r e  p l anne d  f o r  t h e  n e a r  
f u t u r e  t o  e n s u r e  sup p o r t  f o r  t he f i e l d  
c h a n g e s : 

1 .  One s e t  o f  s p a r e  mo d u l e s  ( e a c h  s e t  
c on s i s t in g  o f  o n e  e a c h  o f  t h e  e i g h t  d i f f e r e n t  
m o d u l e s  c o n t a i n e d  i n  t h e  Co h e r e n t  F S K  
Demo d u l a t o r  uni t )  t o  b e  p r o v i d e d  t o  e a c h  
ho l d e r  o f  FC 5 ,  6 -AN / BRR- 3 a n d  e a c h h .> l d e r  

A N / BRR - 3 : 2  

o f  FC 3 ,  4 -AN / BRR- 3 A  f o r  s t o r age i n  t h e  
s p a r e /mo d u l e  s t o r a g e  s P a c e s  o f  t h e  Cohe r e n t  
F S K  Demodu l a t o r  uu i t . 

2 .  JAN nome n c l a t ure t o  be a s s i gn e d  t o  
t h e  Coh e r e n t  F S K  Demo d u l a t o r  un i t  IJi t h  
app rop r i a t e  e a u i pment name p l a t e s t o  b e  
f o rwarded t o  a l l  h o l d e r s  o f  t h e  s ub i e c t  
f i e l d changes . 

3 .  Rev i s i o n s  and und a t e  o f  t h e  f i e l d  
c h an g e  p ub l i c a t i ons p ackage ( in c l u d i ng a 
supp l em en t a l  t e c hn i c a l  manu a l  f o r  t h e  f i e l d  
chang e ; f i e l d change b u l l e t i n � change sh e e t s  
f o r  t h e  AN / BRR- 3 , - 3A t e chn i c a l  manu a l � and 
PHS M I P  and MRC ' s )  t o  b e  deve l op e d  and 
f o rwa r d e d  to a l l  h o l d e r s  of t h e  s ub i e c t  
f i e ld c hang e . 

F i e l d  Change Spa r e s  S upp o r t  

T h e  AN / BRR- 3 ,  -3A i s  b e i ng r e p l a c e d  b v  
t h e  AN /HRR- 7 r e c e i v i n g  svs t em , H i t h  c omp l e t e  
pha s e -out o f  t h e  AN / B RR- 3 , - 3 A  exp e c t e d t o  
t ak e  s e v e r a l  v e a r s . A s  in d i c a t e d  p re v i o u s l v ,  
a c e r t a i n numb e r  o f  �SK Demod u l a t o r  s p a r e  
mod u l e s  are b e i ng o r o c ured f o r  d i r e c t  d i s ­
t r i b u t i o n  t o  h o l d e r s  o f  the s ub i e c t  f i e l d 
chang e s . Ad d i t i o n a l  s p a r e  m o d u l e s  wi l l  b e  
r e t a i n e d  b v  NAVHPNSUP P CEN f o r  i s s u e  t o  
e a u ipment h o l d e r s  a s  r e o u i r e d . S i n c e  t h e  
s ub i e c t  f i e ld c h an g e s  have n o t  b e en p r o v i d e ' 
wi t h  s t andard U . S .  Navv supp l v  s v s t em suppo r t . 
i t  i s  p l anned t h a t  a d d i t i o n a l  spare s s up p o r t  
b e  ob t a i n e d  b v  c a nn i b a l i z a t i o n  o f  t u r n e d  i n  
C o h e r e n t  P S K  Demo d u l a t o r  un i t s  man u f a c t ur e d  
bv NA�PNSUPPCE N . 

T h e re f o r e , when AN / B RR- 3 ' s  and 
AN / BR R- 3A ' s  wi t h  the i n s t a l l ed subj e c t  
f i e l d  c hanges are t o  b e  removed f rom t h e  
s h i p  � y  S H I P ALT , e t c . ) ,  t h e  Cohe r e n t  F S K  
Demo d u l a t o r  u n i t  f r om t h e  f i e l d  change 
( a n d  not the A N / BRR- 3 o r  AN / BRR- 3A r e c e iv e r  
i t s � l f )  s h o u l d  b e  s h i p ped t o : 

Command i ng O f f i c e r  
Nava l We a p o n s  Sup p o r t  C en t e r  
Crane , I n d iana 4 7 5 2 2  
ATTN : Co d e  30714 ( Nv l e  R i e g l e )  

T h e s e  uni t s  w i l l  b e  r e t ained a n d / o r  r e f u r ­
b i s h e d  a s  r e q u i re d  t o  s a t i s f y  s p a r e s  
r e q u i remen t s  p e n d i n g  phaseout o f  t h e  
ru� / BRR- 3 ,  - 3A .  N o t e  t h a t  t h e  Coh e r e n t  F S K  
Demo d u l a t o r  un i t s  s h o u l d  not b e  t ur n e d  in 
t o  the s up p l y  s y s t em for d i s p o s i t i o n as 
t h e y  h av e  n o t  been a s s igned N a t i ona l S t o c k  
Numb e r s  a n d  t he s ys t em cann o t  p r o c e s s  t h em . 

Que s t i o n s  o r  p r o b l ems r e l a t ing t o  
t h i s  s ub j e c t  may b e  r e f e r r e d  t o  the Nava l 
E l e c t r o n i c  Sy s t ems Command , ELEX 5 1 0 1 2 ,  
a t  AUTOVON 2 2 2 - 8 4 2 0 . 

( £ 1 B  9 5 0 )  

O R I G I NA L  
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AN/CRT -3, -3A Radio Set Balloons-Shortage of 

The purpose o f  t h i s  a r t i c le is t o  inform 
EIB readers of the impo r t anc e ,  sho r t age and 
current i s sue c on trol of the s ub j e c t  b a l loon s . 

The AN/CRT- 3 ,  -3A is a hand powe red ( L e . ,  
c ranked )  r a d i o  t r ansmi t t e r  used c o  s e nd an S O S  
me s s a ge in the even t emergency a s s i s t an c e  i s  
requi r ed and normal commun i c a t ions capab i l i t y 
is n o t  ava i l a b l e . I t  is , a t  p re s en t , t h e  sur­
f a c e  Navy ' s  s t andard eme rgency transm i t t e r  and 
i s  l o c a t ed a b oard v i r tua l l y  every ship in the 
F l e e t ( s ) . 

Due to i t s  low o u t p u t  f r equenc y / p owe r , 
t he AN/CRT- 3 ,  - 3A mus t be o p e r a ted w i t h  a l ong 
wire antenna r a i sed t o  cons id erable he i gh t .  
The subj e c t  b a l l o ons (NSN 9 N  5820-00- 2 1 2- 7 1 7 2 )  
are used t o  r a i s e  the a n t enna a lo f t  f o r  i nd e f­
i n i t e  p e r i o d s  and a r e  ind i s p ensable to t h e  
t r ansmi t t e r s  u s e  a t  sea . 

The s e  b a l loons were manu f ac t u r e d  o f  pure 
neo p rene to s t r inge n t  spec i f i c a t i ons giving 
them high d u r ab i l i ty and a very l ow l eakage 
r a t e . Recent a t t emp t s  by DESC ( D e f ense E l e c ­
t r o n i c  S u pp l y  C e n t e r )  t o  o b t a i n s p a r e  b a l l o ons 
have been u n s uc c e s s ful d ue to lack of a sour c e . 
W i d e s p read m i suse o f  t h e s e  b a l loons has r e ­
s u l t e d  in a recent requ i s i t i o n  d emand r a t e  o f  
2 4 0  p e r  year w h i c h  would exhau s t  s t o c k  i n  a 
few mo n t h s . 

NOTE : 

ALL READERS SHOULD NOTE THAT THESE 
BALLOONS SHOULD NEVER BE USED (OR 
HERM ETICALLY S EALED CANS OPENED) 
EXCEPT I N  A BONA FIDE EMERGENCY 
REQU I R I NG SOS TRANSm S S I ON .  

C OMNAVELEXSYSCOM R0 3 2 1 5 1 Z  Aug 7 6  t o  F l e e t  

Command e r s  s umma r i z ed t h i s  p r o b l em a n d  ann­
o u n c e d  an i s s u e  r e s t r i c t ion t o  c o nse rve rema in­
i ng bal loon s t o c k s . Al t ho ug h  c u r r e n t  d emand 
r a t e  has d ro p p ed to 50 per ye a r , i t  is s t i l l  
exc e s s i ve i n  v i e w  o f  i n t ended usage . 

A l l  a c t i v i t i e s  a r e  adv i s e d  t h a t  r e q u i s i ­
t i ons f o r  ba l l o on s  w i l l be r e j e c t ed u n l e s s  
i s su e  h a s  b e e n  a u t ho r i zed b y  NAVELEX ( ELEX 
5048 ) . I s sue a u t ho r i z a t ion r e q u i res exp lan­
a t i o n  of d i s po s i t io n  of bal loons or i g i na l l y  
p a c ked w i t h  AN/ CRT- 3 , -JA . 

OR I G I NA L  
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AN/FCC...J CARRI E R-T E L E GRAPH T E RMINAL EQUIPMENT 

The Bureau of Ships has received numerous requests from 
field activities for information on the AN/FCC- 3 Carrier 
Telegraph- Terminal equipment to facilitate planning on new 
construction projects. Design characteristics are believed 
sufficiently firm for the following information to be used pend­
ing general distribution uf installation drawings and opera­
tional information. 

Basically, the AN/FCC-3, is a combined narrow and 
wide-band telegraph - terminal equipment, and may be oper­
ated over any good quality voice channel radio link or wire 
line having a I oss not exceeding ))dbm. The equipment is 
housed in two relay rack cabinets of the same construction 
and dimensions as the standard Navy type CY :E7 A/G but 
with minor internal modifications. One cabinet contains 
the transmitting group or send equipment, and t he second 
cabinet, the receive group or receiving equipment. 

The transmitting group consist s of eight narrow- band 
85-cyc! e frequency- shift-channel oscillators with mid-band 
frequencies between 425 and 1615 cycles per second with 
170 cycle frequency- shift channel oscillators with frequen: 
cies of 1955,2380, 2805 and 3230 cycles. The narrow-band 
channels a r e  capable of handling a keying rate of 40-dot 
cycles per second; and the wide-band channels, a rate of 
100-dot cycles per second. The channel oscillator or 
transmitter is keyed from a 20 to 60-ma neutral- telegraph 
loop with battery su pplied from either the loop, the trans­
mitter, or a 30-ma polar-telegraph loop with battery supplied 
from the I oop. The outputs from the transmitters ore com­
bined for transmission over a single-voice channel having 
a nominal input impedance of 600 ohm. 

The receive group consists of eight narrow-band and 
four wide- band receivers or demodulators for converting 
the tones to direct current for operating telegraph or teletype 
equipment. The de output is capable of keying a 20 to 60-mo 
neutral loop with battery supplied either from the loop, the 
receiver, or a 30-ma polar loop with battery supplied from 
the receiver. 

An additional modulator or converter is provided in the 
transmitter for translating the eight narrow- band channels 
to a frequency spectrum of from 1700 to 3Cll0 cycles. Infor­
mation on the use of this facility will be forwarded to t he 
field by the Bureau at a later date. 

External wiri ng to the transmitting group normally requires 
a single-phase 1 15 or 230-vol t, 1 125-watt circuit for power, 
12 signal circuits for de telegraph loops ,  and one audio­
signal circuit for the combined output of the transmitters. 
A similar number of circuits is required for the receiver 
group, except f or a power requir ement of 1770 watts. Type 
plans for installation , when completed by the Bureau, will 
require individual signal circuits from the audio output of 
each transmitter to a jackfield or patch board in the super­
visory area to facilitate testing and provide flexibility in the 
use of the equipment. Combining of the outputs will be 
accompli shed t:y strapping on the main distributing frame 
instead of within the terminal equipment cabinet. The total 
number of audio- signal circuits required then becomes 15, 
including the input and output of the group modulator. 
Similarly the input to the receiver will be terminated in the 
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jack field in order that receivers may be removed from a cir­
cuit by patching. 

�;Jch unit of the equipment except the power distribution 
.Jflit is mounted on a drawer- type slide perrni tting the chassis 
t') be pulled out and tilted, bottom side out, for servicing. 
;'he chassis may be removed from the cabinet by discon­
necting the power and signal-cab] e connectors and li fting 
i t  aut. 

AH/FCC...J T E L EGRAPH-T E RMINAL E Q U IPMENT 

A report of recent studies by Aeronautical Radio, Incor­
porated, indicates that a substantial increase in the life of 
rectifier tubes in the AN/FCC- 3 Telegraph-Terminal Equip­
ment can be obtained by using ruggedized tubes. Accordingly, 
use of type 5Y3WGT or 5Y3GTB is authorized as replacement 
for 5Y3GT tubes in this equipment.  

AH/FCC...J, ..:J, -8 H EAT PROB L E M  

To alleviate maintenance problems i n  the AN/FCC- 3, 
-7, -8, caused by excessive heating, the installation of a 
commercial blower unit , such as Model 2 E408 manufactur ed 
by the McLean Engineering Lal::cratories, of Princeton, New 
Jersey, is authorized. For maximum cooling, the rr.ethod of 
installation is important: ( A) mount the 2E408 unit in place 
of the existing seven-inch blank panel at the l::cttom of the 

'AN/FCC-3, -7 ,-8  cabinets (B) close the air outlet in the 
top of the cabinet and disconnect the existing exhaust fan. 
The new blower pressurizes the cabinet with fil tered air 
which escapes through existing openings in each equipment 
drawer. Cost is on the order of $7S. No field change cover­
ing air circulation in the AN/FCC- 3, -7 , -8 is planned. 

AN/FCC...J, ..:J, -8 AND UQ RE PAIR PARTS AL LOWANCES 

The Telegraph-Carrier Terminals AN/FCC- 3, AN/FCC-7 
and AN/FCC-8 and the Radio-Relay Link Equipment, model 
UQ, when placed on the allowance of a communication sta­
tion by the Chief of Naval Operations , are normally assigned 
to the parent activity for accountability. Since these equip­
ments are uti l i zed on a system ba�is and consist of  a num­
ber of transr.Jit ter and recei ver units or groups, it may be 
necessary to install several units or groups in different loca­
tions. 

I n  those cases where incomplete equipment s  are in stalled 
each new activity , when requesting repair parts allowances 
from the Electr onic Supply Officer, Great Lakes, should 
list only the type designations of the units or groups actually 
installed at the activity in l ieu of li sting the model designa­
tion of the complete equipr:1ent.  An example is as follows: 

Quantity D e s c r i pt i on  

T-37 1/FCC-3 
R-525/FCC- 3 
OA-504/FRC 

AN/FCC-3: 1 
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Stock number identification tables are being prepar ed by 
the Electronic Supply Office, Great Lakes for the AN/FCC-3 
as a complete equipment as well as for the major units of 
the AN/FCC-3, AN/FCC-7 and AN/FCC-8. Such tables 
are also being prepared for the major groups of the UQ equip­
ment. 

Telegraph Carrier Terminal, AH/FCC.3A and AH/FCC-7 A 

These equipments have been designed to per mit ready 
access for testing and repairs, without removal of the indi­
vidual units from their cabnets. The circuits or e grounded 

AH/F CC·3:2 

to the chassis for adequate protection against accidental 
electric shock. 

However, if the units are removed to a test bench or 
otherwise detached for testing, the chassis of the detached 
unit should be provided with a good ground connection to 
minimize shock hazard. 

ORIGINAL 
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AN/FCC-66, Back-to-Back Testing o f  I ndividual Channels 

Sec t ion 5 ,  (Ma intenan c e ) , pa ragraphs 5-l 
through 5 - 4  o f  Techni cal Manual (NAVSHIPS 
09 6 7 - 2 79-4010) for T e l egraph Terminal AN/ 
FCC-66 indicates that , should a fault o ccur on 
a channel the uni t s  con cerned should be re ­
moved and p lugged into a s p e c i al t e s t  b ed con­
nec t e d  in a b a ck- t o-hack c o n f i gurat i on , or 
c l e ar all the traf f i c  from the ent i re s y s t em 
and p a t ch the s ys t em back-to-hack to e f fe c t 
maint enance on the channel c on cerned . 

The purpose of t h is ar t ic le is to de­
s c ri b e  a s i mple but e f fect ive me thod o f  tes t­
ing a faulty channel in the sy s te m .  This 
tes t method w i l l  als o  al low traf f i c  flow to 

cont inue on the chann els which are cons ide red 
to be sat i s fa c t o ry .  A special tes t c o rd mus t  
be fab ri cated t o  accomplish the t es t .  (see 
f i gure 1) . 

The t es t  proc e d ure is as fol l ows : 
1 .  CLEAR THE SEND AND RECEIVE TRAFF I C  

FROM THE CHANNEL T O  B E  TESTE D . B E  SURE THAT 
THE TONE KEYER AT THE DI S TANT SENDING END IS 
TURNED OFF. 

2 .  Be sure that the SEND Vu sw i t ch on 
the channel s e l e c t o r  panel CS 604 is in the 
5-8/1-16 pos i t ion . 

3 .  Ro t a t e  the SEND channel sele c t o r  
swi t ch on t h e  channel selector panel C S  604 
to the channel t h at i s  t o  be t e s t e d . 

4 .  S e t  t h e  SEND Vu swi t ch on th e channel 
s e l e c t o r  panel CS 604 to the INDI V I DUAL 
pos i t ion . 

5 .  Set the mode swi t ch of the TONE KEYER 
of the channel con cerned to TES T .  

6 .  Set t h e  SEND/ REC A sw l l ch on the 
channe l  s e l e c t o r  panel CS 604 t o  the SEND 
pos i t i on . 

WI 

T? • A" SOLDER JUNCTION ! 
AND COVER WITH 
PLASTIC ELECTRICAL 
TAPE. 

W3 

MATERIAL REOUIRED TO FABRICATE THE SPECIAL TEST LEAD 

TP"A" -SOLDERLESS INSULATED TIP PLUG, NICKEL PLATED. (H. H. SMITH 
TYPE 2001, COLOfl OPTIONAL). 

TP "B" - SAME AS T P  • A': 

TP"C" · SAME AS T P  "A" 

WI - TEST PROD WIRE AWG. 1 8 - 65•36,12" LONG,COLOfl OPTIONAL. 
W2 - SAME AS WI EXcEPT IT IS 48" LONG. 
W3 - SAME AS W2. 

Figure 1. Special Test Lead 

O R I G I NAL 

7 .  Ins ert t h e  "A " e n d  ( s e e  f i gure 1) o f  
th e tes t lead into TP2 , th e green tes t point 
directly under the SEND / RE C E I VE A Vu me t e r ,  
located on th e TEST PANEL T P  604 . · 

8 .  Ins ert the "B " end ( s ee f i gure 1) o f  
th e t e s t  lead in to TP6 of the A channel TONE 
CONVERTER under t es t .  I f  d i ve rs i t y  ope ra t ion 
is app l i c ab le ,  ins ert t h e  "C" end (see fi g­
ure 1 )  of the t e s t  lead i n t o  TP6 of t h e  B 
channel TONE CONVERTER un d e r  t es t .  

9 .  Adj us t  the s en d  level o f  the TONE 
KEY ER under tes t to a -10 Vu as ind i c a t e d  on 
t h e  SEND/ RECEIVE A Vu meter of the TEST PANEL 
TP 604 . 

10 . Conduct tes t s  to de te rmine the s ta t us 
of t h e  fau lty channe l .  

NOTE 

After the tes t ing of t he f au l t y  
channel h a s  b e e n  comp l e te d  and the 
return t o  no rmal opera t i on i s  de­
s ired , the following s teps apply : 

1 .  Remove the s p e c i al tes t lead from 
the sys tem. 

2 .  S e t  the output leve l o f  t h e  TONE 
KEYER wh i ch was un der tes t to the no rmal 
ope rat e  leve l . 

3 .  Place the SEND Vu swi t c h  on the chan­
nel s e le c to r  panel CS 604 to the 5 - 8 / 1 - 16 
p o s i t i on .  

4 .  Set the mode s e l e c t o r  sw i t ch o f  t h e  
TONE KEYER wh i ch was under tes t to t h e  LINE 
pos i t i on . ADVI S E  OPERAT IONS AS TO THE S TATUS 
OF THE CHANNEL CONCERNED . 

( E lB  887) 

AN/FCC - 66 : 1 
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R E PLACEMENT COAXIAL CABLES AND CONN ECTORS 
F OR TH E AN/FGC-1A K E Y E R  

I n  order to improve the reliability and availability of 
coaxial cable and connectors used on and with the 
AN/FGC- l A  frequency shift keyer, a change has been 
made to a more standard Army-Navy type. Y..'henever the 
cables and connectors of the older type become defective, 
they should be replaced with the following: 

( l )  Wherever the H. B. Jones S-101 receptacle is used, 
the Navy type 49194 receptacle and Navy type 49193 
receptacle hood should be substituted therefor. 

(2) Wherever the H. B. J ones P-101 � plug is used, 
the Navy type 49195 plug should be substituted therefor. 

(3) Wherever the Western Electric Company, code KS-
8086 coaxial cable (Army-Navy type RG-39/U) is used, the 
Army-Navy type RG-8/U coaxial cable should be sub­
stituted therefor. 

MODI F ICA T IOHS TO AN/FGC-lA AHD AN/FGC-1 8 
E Q UI PMENTS 

Reports have been received concerning the overheating 
and melting of compoliDd from the 34A varistors (part No. 
CR-90 1 and CR-902) on the detector panel CW-50133 of the 
frequency monitoring assembly b:Jy of the AN/FGC-l A  and 
AN/FGC- 1 8  radio equipments. This condition is caused 
by the fact that the two varistors are located too close to 
the 6V6G detector tubes and to the flat resistors R-915 to 
R-919 .  

This situation should l:::e corrected by mounting the 
varistors in the same relative location on the rear of the 

ORIGINAL 

moliDting paneL Each varistor is mounted by using two 
l-inch brass spacers Y." in diameter and drilled with a 
#29 drill and tapped with an 8-32 tap. The two spacers 
are fastened to the mounting panel by 8/32 �-inch roliDd 
head machine screws through a l W '  x Y." metal moliDting 
plate in which there are two holes drilled l l/16" apart 
with a # 19 drill. Reconnection can be made without dis­
turbing the leads. 

R E PLAC EMENT OF ELE CTRONIC TIMERS IN 
AN/FGC-1 , AN/FGC-IA, AN/FGC-1 8, AND U F  
T EL E TY PE AND T ON E  E QU J PME NTS 

The Bureau of  Ships has available a quantity of 
electronic timers, Western Electric type KS-15206 ( List 1 ) ,  
procured under contract NOBsr-30097 , which will be 
issued on request to the Bureau. These timers are to 
replace similar mechanical timers, utilized at present in 
models UF,  AN/FGC-1 ,  AN/FGC-lA, and AN/FGC-18 
terminal equiprnents, wherever difficulties and failures 
warrant the substitution. In these equipments, damage to 
the rectifier tul:::e results from failure of the old-style 
timers. Four timers are used in each model UF, and one 
in each of the AN/FGC-1 ,  AN/FGC-1A, and AN/FGC-18 
units. The Bureau will  supply additional station spares, 
upon request, in amounts oosed on the total number of 
timers in use at any one location. It is requested that 
recommendations for spare timers include a statement of 
the total nurnl:::er of timers in use at each location. Ade­
quate amounts of stock spares will be maintained by the 
Bureau at Naval Supply Depots. 

AN/FGC- l: 1 
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AN/FGC-5 MOD I FICATION FOR POLAR OUTPUT F ROM 
R E a  lYING COD E CONV E R T E R  

Bureau of Ships drawing RE 1 0  C 2 1 13 A outlines the 
procedure necessary to obtain polar output from the CV-94/ 
FGC-5 receiving code converters. This modification is re­
commended where the teletype signal from the AN/FGC-5 
receiving terminal must be transmitted over a land line not 
suitable ! or neutral keying. 

Where this modification is made, it is directed that a 
copy of the modification be kept with the modified equipment. 
Also, any AN/FGC-5 equipment so modified must be return­
ed to its original condition it, for any r eason, it is returned 
to stock. 

AN/FGC-5 S E RVICING NOT E S  

The Bureau o f  Ships forwarded Electronic-Equipment 
Failure Reports to the Teletype Corporation, manufacturer 
of the AN/FGC-5 Electronic Multiplex equipment, for an­
alysis and comment. As a result, the following recommen­
dations support the need for conscientious reporting of fail­
ures 1- field activities. The Teletype Corporation indi­
cated that it could not comment on the failure of components 
manufactured by other cor.cerns, but these recommendations 
have been found to improve the overal l  operation of the 
AN/FGC-5. 

l. The instruction book for the Telegraph-Terminal Set 
AN/PGM- 1 (NAVSHIPS 9 1945) details a procedure for check­
ing the plate-voltage range of tubes in the AN/FGC-5 equip-­
ment. The contractor recommends that generally the tubes 
not be replaced, except in the Oscilloscope, if their asso­
ciated circuit is functioning properly. Tubes, whose emis­
sion has fallen as low as forty percent of maximum, have 
been found to operate satisfactorily in properly a!ined cir­
cuits. 

2. Pages J-3 to J-5 of the instruction book, noted above, 
describe a simple way of checking the operation of the tuned 
circuit associated with the first f requency divider in the 
Signal - Distributor Drive Units (G- 101 and G- 100/FGC-5). 

The coils in these tuned circuits tend to change value 
and eventually it becomes difficult to find a type 6SN7 tube 
that will operate properly in this circuit.  Replacing the 
associated capacitor, instead of the coil, will clear up the 
trouble. Proper replacement of these capacitors often makes 
replacement of the associated oscillator tube unnecessary. 

3. A capacitor decade box is recommended for precise 
checking of all the frequency dividers. Proceed as follows: 

a. Remove the tuning capacitor, or capacitors, from the 
divider tank circuit. 

b. Connect the decade box to the tank circuit using leads 
as short as possible. 

c. Determine the capacitance that drives the circuit out 
of operation (both the minimum and maximum values). 

d .  Replace the tuning capacitor , or capacitors , with a 
capacitor equal to the average value found in step (c) aoove. 

4. If the external battery-voltage-regualtor circuit 
( Receiving- Control Monitor Unit C-625/FGC-5) is not used, 
removing tubes V317, V3 18, and V319 will reduce heat 
dissipation, and increase the life of the remaining tube. 

OR I G I NAL 

5 .  The failure reports (other than tube failures) were 
largely concerned with resistors located in the oscilloscope 
unit. New rear doors will reduce these types of failures 
and generally improve the operation of this unit. (EIB No. 
395 provides ordering information on the doors).  

6. Page 7-70 of the instruction book for the AN/FGC-5 
equipment (NAVSHIPS 9 1265A) indicates the adjustments 
that should be made following the replacement of certain 
critical tubes. Particular attention should be given this 
section to insure both proper operation and longer tube life. 

The Bureau is appreciative of the cooperation on the 
part of the Teletype Corporation and urge s each technician 
to assume a personal responsibility in filling out and for­
warding failure reports promptly. 

ALIGNM ENT OF AN/FGC-5 R E LAY C IRCU I T  

This a l ignment procedure is  a pplicable t o  a l i  AN/ 
FGC-S equipments modified for polar operation and 
util izing Western Union Type 202 relays . This pro­
cedure for the 202 relay circuit wil l  permit observation 
of the AC reversa l s under actual operat ing conditions .  

Procedure 
l .  Place the send and receive Mux in the back-tc­

bJck position: 
2. Place the transmit Muxsignal dis tributor drive 

unit (0. 10 1 )  channel switch in the two-channel pos ition. 
3. Place the transmit con trol monitor C-620 input 

swi tch in the AC position and then place the receive 
control monitor (C-62 1 )  sw itch in position 6 (+ output). 

4.  Remove tube V-840 from CV-94 under test and 
then p:l tch from the "V" input of the rece ive scope to 
pos it ion 6 (mixer) of the CV-94 monitor jack. 

5. Terminate the receive channels in Tech control . 
6. Place the transmit control monitor (C-620) switch 

in position 1 (externaH. 
7. Us ing a shorted tip--to-sleeve patch cord, patch 

from the ;nonitor printer jack of CV-94 under test to the 
" V" input of the transmit scope. 

8. Adjust the bias current resistor on the 202 relay 
adapter panel to the fully clockwise pos ition . 

9. Observe the double trace on the transmit scope 
and adjust R- 1 058 (relay bias) for crossover . It should 
be noted that i f  crossover cannot be obtained , a slight 
adjustment of the bias current resistor may be necess ary . 

AN/FGC-5: 1 



. . 
.. -

/ 

. . 

COMMUNICATIONS 

. . 
.. -

NAV S EA 0967 - L P - 000- 00 1 0 

AN/FGC -59 UNIVERSAL TORN TA P E  SYSTEM 

Some activities are inadvertently referring to the AN/FGC-
59 torn tape system in requests for equipment or dimensions. 
This article wi l l  provide comments and clarifications in the 
use of the proper nomenclature and configuration. 

Universal Torn Tope System AN/FGC-59 is nomencla­
ture assigned to identify the overa ll  torn tape system used 
by the U . S. Army. The Navy has approved the use of this 
system; however, the Navy has assigned nomenclature to 
identify the various componen ts to be used within the system. 

The Navy nomenclature for the Model 28 Universal Torn 
Tape System: AN/FGR-5 Reveiving Group, AN/FGR.fi 
Monitcrir.g Group, and AN/FGT-4 Transmitting Group, as 
stated .in NAVSHIPS 94158, Volume I .  Page "B, " Change I. 

The Teletype Corporation now is making minor modifica­
tions to the receiving and monitoring group. The primary 
modification wi ll include the use of selector magnet drivers 
in lieu of line relays. Nomenclature for the modified recei­
ving group and monitoring group wi l l  be AN/FGR-5A and 
AN/FGR.fiA, respectively. 

The Model 28 Torn Tape System comes equipped with 
75 baud 7. 00 unit code and steppable transmitter distributors. 
When the 74 . 2  boL<d 7. 42 unit code is required , field acti­
vities should request the necessary conversion kits from 
Naval Communication System Headquarters . The modifica­
tion kits may be identified by the Te letype Corporation ki t 
number 1 94273 for the transmitting group and kit  number 
1 94274 for the receiving and monitoring grou p. The quantity 
of kits required for conversion i s :  

AN./FGT-4 One k i t  (Teletype Corp. No. 194273) 
will convert one complete trans­
mitting grou p or a total of six trans­
mitter distributors. 

AN/FGR-5 One kit (Te letype Corp. No. 194274) 
AN/FGR-5A will convert one complete recei ving 
AN/FGR.£ group and one complete monitoring 
and group, or a total of six reperfora-
AN/FGR.fiA tors.  

In some cases, the torn tope equipment was furnished 
with nameplates indicating "AN/FGC-59" rather than the 
individual group nomenclatures indicated above. All acitvi­
ties with torn tope equipment should ob tain and instal l  cor­
rect nameplates with the assi stance of their local indus trial 
facility. Each cabinet should have a nameplate similar to 
those presently ins tolled indicating 1 1  AN/FGR-5, 11 1 1  ANI 
FGT-4, 1 1  and so on , as applicable, rather than "AN/FGC-
59. "  N AVSHIPS 941 58 (Volume l .  Sept. l %2 i ssue) defines 
the componen ts comprising each unit. 

OR I G I NAL 
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AH/FGC-60(V), HAVSH I PS 93841 - R E PLA CEMENT O F  
PILOT LA MPS 

The pi lot lamps su pplied in KY ·346(P)/UG and CU-972 
(P)/UG equipmen ts burn out at an excessive rate. The lamps 
ori ginally supplied were GE-338, rated 2.  7 volts, 0. ! 5  
ampere. 

On current production, the manufacturer is insta lling 
GE-345 lamps, rated at 3 . 6  vo'lts, 0. ! 5  ampere. Replace­
ment of the short-lived lamps (in the field) with GE-345 type 
is authorized recommended. The Federal Stock Number is 
6240{,83-0560. 

Current issues of the applicable technical manual ,  
NA VSH!PS 9384 l (A) ,  l i s t  the new type lamps. However, 
holders of equipments accomPanied by technical manual 
NAVSH!PS 93841 should requisi tion NAVSHI PS 9384 l (A).  

ORIGINAL 
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AN/FGC-73 Series Equ ipment with Tape F low M onitor 
Capabil ity-I nformation Concerning 

S e ve ra l  Commun i ca t i on s  S ta t i on s  h a ve re­
p o r t e d  the f a i l u r e  of axl e  ( pa r t  � 1 2 0 5 7 9 )  in 
t h e  whe e l as semb l y  of the t ape f l ow mon i t o r 
remo t e  uni t s .  A so lu t i on t o  t h i s  p r o b l e m  has 
been devised w i t h  good resul t s . The f a i l e d  
axles are removed f rom the whe e l  assemb ly a s  
d e s c r ib e d  in t h e  tape f l ow mono t o r  rep a i r  k i t  
p rovided b y  t h e  equipmen t con t rac t o r . The 
f a i l e d  axle i s  t h e n  r e p l a c 1 d wi t h  a s e c t i on 
of wire f r om a s t andard p a p e r  c l i p c u t  to t he 
p r o p e r  l e ng t h .  Thes e  fab r i c a t e d  axles have 
been demon s t ra t e d  at several c orrunun i c a t i dn s  
s t a t i ons w i t h  s a t i s fa c t o ry resu l t s . 

For those s t a t i o n s  n o t  h o l d ing c o p i e s  o f  
t h e  T a p e  Fl ow Mon o t o r  Rep a i r  P r o c edures con­
t a c t  N aval E l e c t ron i c  S y s t ems Comman d , C ode 
0 5 6 1 2 , Wa s h i n g t on , DC 2 036 0 . (li 4 31 
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AH/FRA-501 AN D /FRA-19( V), AH/F RR-502 AND AM/ 
F R R-49(V), CV-59 1 /U R R, CV-591A/U R R, CV-1 758/U RR, 
AN D  T ECHNI CAL MAT E RIAL CORPORATION COM­
M E R CIAL MOD E L  MSR-5-U SA O F  AU TO-TRAN SFORMER 
TO R E DU C E  E X C E SSI V E  LINE VOL TAGE 

Early procurement of the remote control receiver sys-
tems bearing the designations listed above, and all procure­
ments of the CV-591/URR , CV-591 A/URR, TMC commercial 
model MSR-5 , a.nd CV-1758/URR were equipped with power 
transformers desi';jned for input voltages of  1 1 0/220 volts 
A .C. Operation of  these equi pments on line voltages in ex­
cess of 1 1 0  volts A .C. wi 11  m a terialiy reduce equipment relia­
bility in addition to increasint; the mai.ntenonce costs.  

Later procurements of  the AN/F'RA-501 and AN/FRA-1 9  
( V) and AN/FRR-502 and AN/FRR-49(V) equipments were 
provided with power transformers having tapped pnmaries to 
enable adjustment for inpu t  voltages from 1 05 volts to 230 
volts A.C.  Information is not a vailable us to which serial 
numbers apply to the later equipments. The instruction 
books released wi th the equipnents do not necessarily re­
flect the correct information regarding the type of power 
transformer used; therefore, it  will be necessary to visually 
· ,spect each power transformer in the system to determine 
which type transformer is installed in the equipment. 

The type of transformer in use can be determined by 
comparing the notation on the transformer primary connec­
tions with the notations for three different transformers 
shown in  figure ! . 

T A P P f O  
P R I MARY 

0 v 

105 11 

! I S  v 

125 v 

2 1 0  v 

2 � 0 11  

r 1 1 0 / 220 VOL T P R I  .. ARIES l 
I 

J 
J 

figure ] .  

Activities using any o f  the equipments (or components 
ther eof} l i sted in the subject for this article are directed to 
inspect their respective equipments to ascertain if the power 
trans formers have 1 10/220 volt primaries or if tapped pri­
mary power transformers are used . Those activities finding 
1 1 0/220 volt trans formers in  their equipment are fur ther 
directed to take remedial action a s  necessary to correct 
the deficiencey at the earliest opportunity. 

OR I G I NAL 
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The simple auto-transformer arrangement shown in 
figure 2 is recommended because i t  provides the most eco­
nom i cn l  method of voltage reduction using readily obtain­
able parts. The arrangement is designed to supply a 5 to 
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FUSE , 10 AMP 
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120-V 

12,-V 

l30-V 

D 

r I I O·V OUTPUT t 

£ ' G " 

r 
J 

tlJ 1 J . 
1 1 5 ·V , 60 '\.. P FI I M o\ R Y  

• • 

. r  115 - V ,  150 'V  P R I MARY 

t /'f P U T  L. I N £  V O L T A G E  

MAKE TBE FOLLOIIIII:l CONHECTIOIIS 
Pal llO-VOLTll OurPOT: 

1-7, J-L, G-Il� 

J.-E, J-L, G-Il� 

1� . D-E, J-I-L, G-Il-I� 

1-B, D-E, J-1:-L, G-11-I-M 

2G-volt line voltage reduction to electronic equipment re­
quiring a maximun of approximately 8 amperes rms. 

. 

A study of figu re 2 and the connection char t ,  figure 3, 
will show that the 1 1 5-volt primaries of the transformers are 
connected to the 1 1 0-volt output circuit. Although this 
has the effect of lowering the total current available by an 
amount equal to the transformer primary currents, the trans­
former primaries are subjected to a slight under-voltage 
which will prevent overheatinq. 

Two transformers are shown , a lthough a s in gle trans­
fermer with its .':Tor l G-volt reduction capability may be 
suf ficient for certain instal lations. 

In most applications, L1e arrangement shown in figure 2 
will supply all equipments installed in one CY-5CJ!( )IG 
equi pment cabinet. The reduced voltage should be con­
nected to a separate plug strip permanently installed in the 

AH/FRA-1 9:1 
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CY-5W( )/G. This plug strip should be painted some con­
trasting color and equipment plugs should be color-coded 
using the same color. 

. 

Material Required 
(To be supplied by installing activity): 

Quantity Description 

l fuse Holder 

I Fuse, 1 0  amp 
2 Transformer fi lament type, 1 1 5  volt jXimory, 

10-volt , 10-omp centertapped secondary 

Termina l  Board , (14) terminal 
Mounting Box , dimensions as required 

Miscellaneous hardware as required. 

CAUTION 
BE SURE TO OBSERVE THE PROPER PHASE 
POLARITY OF THE TRANSFORMERS AS SHOWN IN 
flGURE 2. FAILURE TO OBSERVE THIS PRE­
CAUTION WILL RESULT IN A VOLTAGE IN­
CREASE INSTEAD OF THE DESIRED VOLTAGE 
REDUCTION. BE SURE TO MEASURE THE OUT­
PUT VOLTAGE OF THE AUTQ-TRANSFORMER 
BEFORE CONNECTING TO THE EQUIPMENT 
LINE FEED BUS. 

Auto-transfcxmer tap connections are indicated in figure 
3. Determine the required tap connections by measuring 
the line voltage. If possible, connect a recording voltmeter 
to the equipment supply line for a 24-hour period, and ad­
just the auto-transfcxmer connections to compensate for 
the highest line voltage reccxded for any 24-hour period. 

After the equipment is connected to the output of the 
auto-transformer, measure the AC voltage applied to the 
filament circuits of the equipment using an accurate AC 
voltmeter. Do not measure the fiiament voltage at the panel 
lamp socket since the panel lamp voltage may be different 
than the filament voltage. A fi lament voltage between 6.0 
and 6.3 volts rms is considered normal. Under no conditions 
should the filament voltage exceed 6.3 volts rms. 

Test all units of the equipment affected as a result of 
this reduction in the supply line voltage. This is necessary 
because electron tubes operated with excessively high 
filament voltages for extended periods of time may hove de­
teriorated to the extent that they will fail to function pro­
perly when the filament voltage is reduced to normal .  
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AN/FRA-501 Malnte•a•c• Notes 
It has been reported that a decrease in resistCD'lce of 

R-45, a part of C-50Z7/FRA-50 l through C-503 1/FRA-50 1, 
caused a failure of the ootput transformer (T-5 of these 
units) ood of the power transformer T-1 of PP-5030/FRA-
501). To prevent such failures, the resistance of R-45 
shoold be measured at each preventive maintenCD'lce inspec­
tion. Replacement should be made when the resistooce 

decreases to 600 ohms. 

AHIFRA-501, AN/FRA· J9(V), AN/FR R-502, AN/FR R·-49 
(V), CV-591/URR, CV-591AIURR, AND TECHNICAL MA· 
T ERIAL CO RPORATION COMME RCIAL MODEL MSR-5 • 

USE OF AUTO-TRANSFORMER TO RE DUCE EXCESSIVE 
LIN E VOLT AGE 

See article in AN/FRA·19 section under the some 
title . 

O R I G I NAL 

.. . 

...-

SERVICE NOTES 

AN/FR A-50 1 : 1  




