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(3) Disconnect oscilloscope from cabinet. 
g. DISCRIMINATOR BALANCE ADJUSTMENT. 

( 1) Set TONE INPUT switch to INDIV (see figure 2- 10) . 
(2) Connect oscilloscope across DISC B (grd) and DISC A test points on Converter. 
(3) Make certain that no signal is being sent to the Converter then note the voltage 

point on the oscilloscope. 
(4) Transmit dot cycles to the Converter from the opposite end of the communi­

cations link. 
(5) Adjust DISC BAL control for a crossover pattern on the oscilloscope with the 

crossover centered at the voltage point noted in (3) above. 
(6) Disconnect oscilloscope from cabinet. 

h. CONVERTER LOOP CURRENT ADJUSTMENT. 
(1) Transmit a steady mark to the Converter from the opposite end of the com­

munications link. 
(2) Connect a patch cord between Converter LOOP MON j ack and Test Set LOOP 

CURRENT j ack. 
(3) Set Test Set FUNCTION! switch to LOOP CUR 
(4) Adjust loop-current control of the external loop power supply (external to the 

Telegraph Terminal) to obtain a reading of 20 rna or 60 rna, depending on loop supply. 

NOTE 

For two C onverter diversity operation the C onverters in cabinet stations 
A1, A3, A5 , and A7 are connected to the loops. For four Converter diversity 
operation the Converters in cabinet stations Al and A5 are connected to the 
de loops. 

i. , DISTORTION BIAS ADJUSTMENT. 
(1) Transmit reversal signals to the Converter, from the opposite end of the 

communication link. 
(2) Connect a patch cord between the Converter LOOP MON j ack and the LOW Z 

IN jack on the Analyzer of the Data Analysis Center. 
(3) Adjust Converter BIAS control for a minimum distortion reading on the 

Analyzer. 
(4) ·For 2-Converter or 4-Converter diversity operation, perform procedures (5) 

and (6) below. 
(5) Set diversity-combination Converters in the Cabinet. 

(a) For 2-Converter diversity operation, set the DIVERSITY C HS switch on 
each Converter to 'IWO. 

(b) For 4-Converter diversity operation, set DIVERSITY CHS switch on each 
Converter to FOUR. Replace Converters in Cabinet. 

(6) Check for minimum distortion on 2-Converter diversity pairs by connecting 
the Analyzer to the LOOP MON jack on the Converter in Cabinet stations A1, A3 , A5 , or A7. 
If adjustment is needed, adjust the BIAS controls on these C onverters.  Check for minimum 
distortion and make BIAS adjustments on 4-Converter diversity combinations in the same 
manner, for Converters in Cabinet station Al or A5 , only. 

(7) Disconnect test cables and equipment. 

2-6. INTERFERENCE REDUCTION. 

For minimum rf interference , connect the negative side of each de loop to ground. 
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Figure 3-1. Control-Attenuator Figure 3-2. Keyer, Front Panel 
Front Panel 

(h) LEVEL control - A screwdriver adjustment for obtaining required 
power output level (monitored at TONE OUT test point). 

(i) TRIG control - A screwdriver adjustment for obtaining keying at one­
half nominal loop current level for neutral loop operation. 

(j) ON-OF F switch - Switches tone signal on or off. 
(3) CONVERTER (see figure 3-3). 

(a) TONE IN - Test point for monitoring tone input to AGC circuits. 
(b) AGC OUT - Test point for monitoring input to age detector. 
(c) DISC A, DISC B - Test points for monitoring discriminator output. 
(d) -18V - Test point for monitoring -18V power supply output. 
(e) OV - Test point connected to chassis ground. 
(f) LOOP MON - Test jack to place test equipment in series with the loop. 
(g) DIV BAL control - Screwdriver adjustment for equalizing gain of 

Converters used in a frequency diversity combination. 
(h) BIAS control - ScrewdJ.·iver adjustment for obtaining zero bias distortion 

in keyed output. 
(i) DIV CHS - Screwdriver adjustment for selecting diversity channels. 

(4) TEST SET (see figure 3-4). 
(a) PWR 115V/OFF/230V switch - Controls application of ac power to Test 

Set. 

Set. 
(b} PWR indicator - Lights to indicate that power is being applied to Test 

(c} FUNCTION switch. 
1 PHASE ADJ/LOW position - Connects output of phase-adjustment 

measurement network to panel-meter M1 circuit, through series resistance, for low-sensi­
tivity indication .. 

2 PHASE ADJ/HI position - Connects output of phase-adjustment 
measurement network to panel-meter Ml circuit, for high-sensitivity indication. 

3 TONE LEVEL position - Connects output of tone-level rectifier to 
panel-meter Ml circuit. 

4 LOOP CUR position - Applies fraction of loop current to panel-
meter M1 circ_uit.;-.- • 

. . .. 
· 

(d) REVERSAL RATE SEL�GTOR switch. 
1 MARK position - Steady circuit closure (100 ohms) presented 

across tip to ring -of REVERSALS jack. 
2 SPACE position - Steady open circuit presented across tip to ring of 

REVERSALS jack. 
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(b) Set POWER switch on the Control-Attenuator of each cabinet to the on 
position (i .e.  115V or 230V, depending on power source) 

NOTE 

If Test Set is to be used, set its POWER switch to 115V or 230V, depending on 
power source, and allow one hour to stabilize. The Telegraph Terminal start­
ing procedure is independent of Test Set operation. 

(c) After one minute, turn ATTEN C ontrol on Control-Attenuator to original 
setting. 

(d) Check that POWER indicator lights , and that neither fuse indicator indi­
cates a blown fuse. 

(2) STOPPING PROCEDURE. - Set POWER switch on the Control-Attenuator in 
each Cabinet OFF (If Test Set is in use , set its POWER switch to OFF.) This procedure 
applies also in emergencies . 

3-3. OPERA TOR'S MAINTENANCE. 

a. OPERATING CHECKS. - The Telegraph Terminal operates automatically, requir­
ing operator attention and/or maintenance only in cases of malfunction. Use the following 
list of quick-checks to assure proper operation. 

(1) KEYER CHECKS (see figures 3-2 and 3-4) . 
(a) Connect a patch cord between Keyer LOOP MON jack and Test Set LOOP 

CURRENT jack. Set Test Set FUNCTION switch to LOOP CUR, and check that the meter 
indicates :  

1 20ma or 60ma (dependent on external loop supply) if the Keyer is  in 
the steady-marking condition, or 

2 lOrna or 30ma if a zero-bias reversal signal is being applied to the 
Keyer. 

(b) Connect a patch cord (having a PL-55 on one end, and two tip jacks on the 
other) between the Test Set TONE INPUT jack (PL-55) and the Keyer TONE OUT and GRD 
test points (connecting ground tip jack to GRD test point) . Set Test Set FUNC TION switch to 
TONE LEVEL, and check for : 

1 a meter indication of approximately 0 DB, and 
2 a steady audible tone, which indicates application of a steady marking 

or spacing condition, or 
3 a variable tone, which indicates application of a reversal signal. 

NOTE 

The tone frequency will vary depending on the individual module frequency. 

paragraph c .  
(c) If the correct indications are not obtained in (a) or (b) refer to 

(2) C ONVERTER CHECKS (see figures 3-3 and 3-4) . 
(a) C onnect a patch cord (having a PL-55 plug on one end and two tip jacks on 

the other) between the Test Set TONE INPUT jack and the C onverter TONE IN and OV test 
points (connect ground tip jack to OV) . Set Test Set FUNC TION switch to TONE LEVEL. A 
varying audible tone indicates that an fsk signal is being applied to the C onverter . 

NOTE 

The tone frequency will vary, depending on the individual module frequency. 
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a. The over-all functional diagram of the Telegraph Terminal is shown in figure 4-1. 
Each terminal provides up to 16 different narrow band voice-frequency tone modules (keyers 
or converters), each passing a different band of frequencies. Associated with each channel is 
an oscillator which, when keyed by a telegraph loop, generates one frequency representing 
a mark and another representing a space (frequency shift keying). The two frequencies are 
symmetrically disposed with respect to the center of the pass-band. The output from any 
set of different keyers can be combined on a single line for transmission over a single 3kc 
communication link. At the receiving end of the communication link the Telegraph Terminal 
reverses the process performed at the transmission end. The 3kc tone signal is applied to 
a set of receiving tone converters having the same band-pass characteristics as the keyers used 
at the transmission end. Each converter accepts one voice frequency signal which it con­
verts into an electronic keying signal for a receiving telegraph loop. 

b. Diversity combination switching is provided in the Telegraph Terminal at both 
the transmitting and receiving stations; thus, one telegraph signal can be used to key two 
different tone keyers at the transmitting station. In this case, the corresponding tone con­
verters at the receiving station both develop keying signals. However, the best signal of 
the diversity pair operates the receiving telegraph loop, thereby preserving the telegraph 
signals when fading occurs at one of the two converters in the frequency diversity pair. 

c. Diversity switching at the receiving station also permits space-diversity or rf 
diversity operation, in which tone signals obtained from two different radio receivers are 
used to operate two identical sets of tone converters. For this type of operation, each pair 
of identical tone converters provides a single keying signal. Frequency diversity and space 
or rf diversity can be combined, in which case sets of four tone converters are used to pro­
duce single keying signals. 

d. In place of the 16 narrow band FSK tones, the Telegraph Terminal can provide 
eight narrow and four wide band tones, the wide band tones using the band portion of the 
upper eight narrow band tones plus the 3025 to 3350 cps band. Thus, the lower eight narrow 
band tones and the four wide band tones may be used simultaneously. 

e. The Telegraph Terminal is modular in construction so that the number of keyers 
or converters provided can be varied by increasing or decreasing the total number of 
modules. 

f. Special test facilities required to align the Telegraph Terminal are incorporated 
in the portable Test Set. 

4-2. FUNCTIONAL SECTION DESCRIPTION. 

a. KEYER CIRCUIT DESCRIPTION (see figure 4-2). 
(1) The de telegraph loop is connected to Schmitt trigger A1Q1-A1Q2 through the 

60-20 MA switching circuit and the POLAR-NEUTRAL bias switching circuit that connects 
an adjustable trigger-level bias point into the input circuit for neutral operation, and a fixed 
triggering level bias point for polar operation. The adjustable bias point sets the trigger 
level at half the rated loop current value (10 or 30ma). The input level applied to the 
Schmitt trigger is the sum of the trigger-level bias and the IR drop produced by loop current 
through the 60-20 MA switching circuit resistors. The change in input resistance for 20 ma 
and 60 ma loop operation assures that the voltage magnitude of the signals applied to the 
Schmitt trigger is the same for both typ�s of operation. 
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(2) In neutral operation, the Schmitt trigger circuit is turned on (A1Q2 conducting) 
when loop current flows, and is turned off (A1Q2 not conducting) in the absence of a loop 
current. In polar operation, the trigger circuit is turned on by a negative loop current and 
turned off by positive loop current. Schmitt trigger output either forward or reverse biases 
the diode modulator. 

(a) When forward-biased, the diode modulator connects an additional capa­
citance (C1-C2) into the tank circuit (Z1)  of oscillator A1Q3-A1Q4, which consequently 
oscillates at the lower (normally, space) frequency. 

(b) When reverse-biased, the diode modulator removes the additional capa­
citance from the oscillator tank circuit which then oscillates at the higher (normally, mark) 
frequency. 

NOTE 

See Table 1-1 for the mark and space frequencies. 

(3) Connection of the diode modulator between the associated bias network and the 
Schmitt trigger is determined by the SIGNAL SENSE NORMAL-REVERSE switch S1, which 
makes the Telegraph Terminal compatible with other terminals having opposite mark or space 
frequencies. When this switch is set to: 

(a) NORMAL, the diode modulator is reverse biased when the Schmitt trigger 
is on, and forward-biased when the Schmitt trigger is off. Thus, oscillator output is at the 
mark frequency when loop current flows and at the space frequency when loop current does 
not flow. ' 

(b) REVERSE , the diode modulator is forward biased when the Schmitt 
trigger is on, and reverse-biased when the Schmitt trigger is off, producing results opposite 
of those in (a) above. 

The output of oscillator A1Q3-A1Q4 is. applied through output amplifier A1Q5 to output 
filter FLl. 

(4) Power for the Keyer circuits (-18 volts de) is supplied by a power supply on 
the Keyer which comprises a full-wave rectifier, an R-C filter, and a Zener-diode regulator. 

b. KEYER DIVERSITY COMBINATIONS (see figure 4-3). 
(1) Keyer modules plugged into Cabinet stations A1 and A2 can be connected to 

form a frequency- diversity pair. The same thing is true of Keyers plugged into stations 
A3 and A4, stations A5 and A6, and _stations A7 and AS. Since connections for all of these 
station pairs are the same, figure 4-3 applies to all of them. 

(a) With the DC LOOP switches (on any of the above-mentioned pairs of 
Keyers) in the DIVERSITY position, the inputs of both modules are connected to the same de 
telegraph loop input; thus, the two Keyers both process the same input data. 

(b) The modules plugged into the two stations are chosen to form a standard 
frequency-diversity pair. For example, in narrow-band operation, channel 425 cps and 785 
cps modules, respectively, might be plugged into stations A1 and A2 of the Cabinet. Refer to 
Table 1 -2 for frequency-diversity combinations. 

(2) The output of each Keyer is appliE�d to the arm of TONE OUTPUT switch S3, 
which, when set to: 

(a) PARALLEL, applies the channel output through the constant level amplifier 
(in the Control-Attenuator) to the composite-tone-line output transformer in the Cabinet. 

(b) INDMDUAL, applies the tone output to an associated output transformer 
in the Cabinet. 

c. CONVERTER CIRCUIT DESCRIPTION (see figure 4-4). 
(1 ) Either the composite- tone signal or an individual tone signal is fed to input 

filter FL1, a band-pass filter that blocks all frequencies other than those associated with the 
particular tone. Filter output is applied to the adjustable delay network, which provides the 
means for equalizing delays for tones which are being combined in diversity operation. 
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A2 fw1etion as a space-diversity pair, and those in A3 and A4 function as a space-frequency 
pair. For example , the Converters in the first two stations might be 425 cps channels ; those 
in A3 and A4 would be 1 785-cps channels, thereby forming a narrow-band frequency­
diversity combination (Table 1-2) . In this combination, outputs of the four discriminators 
are added in series and applied between the bias network on the station A1 Converter and 
the input to the keyer circuit of the station A1 Converter (as can be verified by tracing the 
path through the DIVERSITY CHS switches on figure 4-5 ,  which are shown in the .FOUR 
position) . In order to combine the outputs of all four converters, the four converters circuit 
grounds must be tied together, this function being performed by one bank of the DIVERSITY 
CHS switches ,  through the associated Cabinet wiring. 

(2) To use the Converters in stations A1 through A4 as two frequency-diversity 
pairs (figure 4- 5) , the DIVERSITY CHS switch on each Converter is set to TWO and the 
Converters must be rearranged (see Table 1- 2) .  For example, the Converters used in 
stations Al through A4, respectively, might be 425 cps , 1785 cps, 595 cps , and 2125 cps, the 
first two and the last two functioning as narrow-band frequency-diversity pairs.  

(a) With the DIVERSITY CHS switches on the four Converters set to TWO: 
1 discriminator outputs on station A1 and A2 modules are placed in 

series between the bias network and the input to the output circuits on the station A1 Con­
verter. 

_g outputs of the discriminators on the station A3 and A4 Converters 
are placed in series between the bias network and the output circuits on the station A3 Con­
verter. 

3 the grounds on the station A1 and A2 Converters are tied together, 
and those on the station A3 and A4 C onverters are tied together. 

(b) Since no space-diversity pairs are involved, all four of the TONE INPUT 
switches are set to the same position so that all four Converters are connected to the same 
composite tone line. 

(3) As shown in figure 4- 5,  the composite input transformers are connected to 
the Cabinet' s composite-tone lines through C ontrol-Attenuator MODE switches ,  and the 
composite-tone lines are connected to the INTERCONNECT A and INTERCONNECT B con­
nectors . The composite-tone lines are connected to the corresponding lines in other Cab­
inets when more than one C abinet is used; in this case, the MODE switch is set to MASTER 
in one of the Cabinets and to SLAVE in each of the other Cabinets. The tone inputs are then 
received through the input transformers in that Cabinet where the MODE switch is in the 
MASTER position. 

(4) E ach C onverter can operate its own Keyer, by placing the DIVERSITY CHS 
switch on the module to ONE. Each Converter can be connected to an individual input line 
by setting the unit' s TONE INPUT switch to INDIV. 

(5) Figure 4- 6 illustrates the intermodule AGC circuit connections for diversity 
operation. Notice that these connections are made through another bank of the DIVERSITY 
CHS switch. 

(a) When a group of Converters is used in a diversity combination, the inputs 
to the AGC control amplifiers for all modules in the group are connected together. This 
common connection is on the anode of a diode (on each Converter) whose cathode is con­
nected to the output of the AGC detector for that Converter. The Converter receiving the 
largest signal input produces the most negative detector output, which back-biases the diodes 
on the other Converters of the group, effectively disconnecting them from the common AGC 
control amplifier input point. Thus, the AGC control amplifiers on all Converters of the 
group are driven by the AGC detector of the Converter receiving the largest input signal. 
AGC attenuation depends upon: the level of the AGC control amplifier output with respect to a 
- 12-volt reference level developed by a Zener diode on each Converter. 

(b) When the station A1 and A2 Converters are connected as a frequency­
diversity pair (DIVERSITY CHS switches set to TWO) , the Zener diode of the station Al Con­
verter serves as the reference for both Converters. Similarly if the Converters in stations 
A3 and A4, A5 and A6, or A7 and A8 are used as diversity pairs, the reference voltage is 
supplied by the Zener diodes on the Converters in stations A3, A5, and A7, respectively. 
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(5) TONE GENERATOR. The Tone Generator produces the mark and space 
frequencies for the 20 FSK Tones. Two oscillators operating near 10 megacycles are mixed 
together to produce the desired frequency output. The desired channel is selected by the 
combined settings of the TONE SELECTION switch and the FREQ. RANGE switch S4. 
MARK-SPACE switch S5 selects either the mark or space frequency for the particular tone 
selected. The output level is determined by the setting of TONE GEN LEVEL potentiometer 
R1, and is applied to TONE GEN OUT jack J7. 

4- 3. LOGICAL TROUBLESHOOTING. 

System troubles may be located by progressive substitution or elimination of modules and 
units. Initially, the Keyer and Converter Cabinets of the Telegraph Terminal should be dis­
connected from the communication link, and connected together. The sending loops of the 
station are then used to key the receiving loops of the station through the Telegraph Terminal. 
By substitution and elimination, the trouble is isolated to the Cabinet or to one of the Keyers, 
Converters, or Control-Attenuators, or to a cable. At the module level, trouble is isolated 
to the printed-circuit card or to the module frame, by card substitution. 

NOTE 

A basic assumption of system trouble shooting is that either the Keyers or the 
Converters are known to be operating normally. This implies that trouble is 
encountered in either transmission or reception but not in both simultaneously. 

4-4. TEST EQUIPMENT. 

Test equipments required for trouble shooting the Telegraph Terminal include the 
Oscilloscope and Multimeter called out in Table 1-5, as well as Multimeter AN/PSM-4C ,  
hereafter referred to as the PSM-4C .  

4-5. SYSTEM TROUBLESHOOTING. 

a. PRELIMINARY CHECK. - Apply power to the equipment, and perform the fol-
lowing steps in sequence. . 

(1) C heck that all Cabinets are receiving power as indicated by POWER indicator 
lamp in Control-Attenuators. 

(2) If any POWER indicator is not lighted, check fuses on that Control-Attenuator. 
Replace defective fuse(s) . If any fuse blows again, do not replace until short-circuit has 
been localized and eliminated. 

(3) If trouble affects single module check associated fuse. Replace defective 
fuse; if fuse blows again do not replace until short circuit has been localized and eliminated. 

(4) Disconnect Telegraph Terminal from communication link and connect Keyer 
cabinet PARALLEL TONES XMIT jack to PARALLEL TONES REC jack on the Converter 
cabinet. 

(5) Key receiving loops from sending loops. 
(6) If step (5) is: 

(a) Successful, trouble exists in communication link, at opposite end of link, 
or in the interface cable. C heck out external equipment as required. 

(b) Not successful, proceed to the sectionalization procedures in paragraph b. 
b. SECTIONALIZATION. 

(1) GENERAL. - To sectionalize a malfunction to a Telegraph Terminal module, 
proceed in the sequence described below. 

ORIGINAL 

(a) Perform the operator' s maintenance detailed in paragraph 3-3. 
(b) C heck the test-point voltage levels as described in (2) , below. 
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TABLE 4- 2.  RECEIVING AND TRANSMITTING TROUBLES 

TABLE 4-3 STE P NO. 
TYPE OF TROUBLE 

RECEIVE TRANSMIT 

Keying not successful on any channel 2 1 

Keying not successful on any channel (8 channel) 4 3 

Trouble limited to single diversity combination 5 & 6 5 & 6 

Trouble limited to single module 7 7 

TABLE 4- 3,  TE LEGRAPH TERMINAL, TYPICAL TROUBLES 

TROUBLE 

1 .  Keying not success­
ful on any Keyer ( Trans­
mission trouble, two 
cabinets in parallel, a 
master and a slave). 

ORIGINAL 

TEST 

a.  At the slave Cabinet only, 
disconnect INTERC ONNECT 
c able connecting the two 
C abinets. 

Note 

The Master C abinet is the 
Cabinet from whose PARAL­
LE L TONES XMIT jack the 
output is being taken. The 
other Cabinet is the slave 
Cabinet. 

b. Key receiving loop from one 
of the sending loops, using 
a Keyer in the master cabinet. 
If keying is successful, pro­
ceed to test c. If not proceed 
to test e .  

c .  Remove Control-Attenuator 
from slave Cabinet. If short­
circuit is ·obtained across 
pins A and D of INTER­
CONNE CT/ A jack, proceed to 
test d. If not, see correction 
column. 

d. Remove Keyers from sla.ve 
Cabinet , one at a time, until 
short-c ircuit indicated in 
test c has been eliminated. 

CORRECTION 

Short-circuit in group­
attenuator, MODE switch, 
wiring or connector on 
C ontrol-Attenuator. Re­
place defective c ompon­
ent, or repair defective 
wiring. 

If short-circuit is elimin­
ated by removal of one 
of the Keyers , localize 
trouble to a component 
or defective wiring on 
that module. If short­
c ircuit is not eliminated 
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TABLE 4-3.  TE LEGRAPH TERMINAL, TYPICAL TROUBLES (Continued) 

TROUBLE 

2. Keying not successful 
on any Converter (Re­
ceiving trouble , two 
C abinets in parallel. )  

ORIGINAL 

TEST 

h. Disconnect INTERCONNECT 
cable. Again attempt keying. 
If successful, perform tests 
c through f for the Cabinet 
placed in slave mode in test 
g above. If not successful, see 
correction column. 

a. Waveform 1 of figure 4-4 
observed on Oscilloscope 
connected between TONE IN 
and OV test points on any 
Converter in the master Cab­
inet. If trouble is really 
affecting all receiving chan­
nels , as assumed, the normal 
waveshape will not be ob­
served. 

b .  Disconnect INTERCONNECT 
cable at slave C abinet only. 
If waveform in test a, above, 
is now observed, perform 
test c and d. If not, proceed 
to test e. 

c .  Remove Control-Attenuator 
from slave Cabinet. If 
short-circuit is obtained ( 1) 
across pins B and D of 
INTERCONNECT/A jack 
while PARALLEL TONES 
RCV A channel is being 
used or (2) across pins C 
and D while PARALLE L 
TONES RC V B channel is 
being used, proceed to test 
d. If not, see correction 
column. 

d. Remove Converters from 
slave Cabinet, one at a 
time, until short-circuit 
indicated in test c is 
eliminated, 

CORRECTION 

Defective cable con­
necting transmitting 
equipment to receiving 
equipment. Replace 
defective cable.  

Short-circuit in MODE 
switch connector, or 
wiring in assembly. Re­
place defective compon­
ent, or repair defective 
wiring. 

If short-circuit is 
eliminated by removal 
of one of the Converters, 
localize trouble to a 
component or defective 
wiring on that module, 
If short-circuit is not 
eliminated by removal 
of all Converters ,  a 
short-circuit in the 
frame wiring or con­
nector is indicated. Re­
place defective connector, 
or repair defective wiring 
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TABLE 4-3. TE LEGRAPH TERMINA L, TYPICA L TROUBLES ( Continued) 

TROUBLE 

3. Keying not success­
ful on any Keyer (Trans­
mission trouble single 
cabinet, eight channel) 

ORIGINAL 

TEST 

and d on the cabinet placed 
in the slave mode during 
step g. 

a. 0 dbm level indicated on multi­
meter connected between pins 
A and D (grd) of INTERCON­
NE CT/ A jack. If correct level 
is indicated proceed to test b ;  if 
not proceed to test d .  

b .  0 dbm level indicated on 
multimeter connected be­
tween T Pl and T P2 on 
Control- Attenuator. If 
level is indicated proceed 
to test c;  if not, see 
correction column. 

c. 0 dbm level indicated on 
multimeter connected be­
tween pins C and D of 
PARALLE L  TONES XMIT 
jack. 

d .  C heck for -18 volts be­
tween -18V and OV test 
points on any Keyers .  
If obtained , proceed to 
test e. If not, see 
correction column. 

e. Remove Control-Attenuator. 
Check for short-circuit 
acros s  pins A and D of 
INTERCONNECT/ A jack. 
If so, proceed to test f. 
If not, see correction 
column. 

f. Remove Keyers ,  one at a 
time, until short-circuit 
indicated in e ,  above, is 
eliminated or all Keyers 
have been removed. Refer 
to correction column. 

CORRE CTION 

Defective Constant 
Level Amplifier , con­
nector , or wiring. Re­
place defective com­
ponent or repair defec­
tive wiring. 

If not obtained; defec­
tive output transformer, 
jack, or cabinet wiring. 
Replace defective com­
ponent. 

Defective Control­
Attenuator , Cabinet, 
connection, or wiring, 
Trace for loss of ac 
power. Replace defec­
tive component or wiring 

befective CONSTANT 
LE VE L AMPLIFIER, 
MOD E switch, connector 
or wiring in Control­
Attenuator. Replace de­
fective component , or 
repair wiring. 

If removal of a Keyer 
eliminates the short­
circuit, check for defec­
tive component or wiring 
in input circuit of that 
Keyer ( see c ,  below) . 
Replace defective com­
ponent, or repair wirin :;. 
If removal of all Keyer s 
does not eliminate the 
short-circuit ,  a short­
circuit exists in Cabinet 
wiring or connectors.  
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TABLE 4-3 ,  TE LEGRAPH TERMINAL, TYPICAL TROUBLES (Continued) 

TROUBLE 

6, Trouble involving 
4-channel diversity 
combinations. 

7 .  Trouble involving a 
single tone module (Keyer 
or Converter) 

TES T  

b. Remove Keyer (or Con­
verter) through which keying 
was unsuccessful in test a, 
and remove corresponding 
C onverter (or Keyer) . Plug 
Keyer (or Converter) that 
was removed during test a 
and corresponding Converter 
(Keyer) into master station 
(A2, A3 , A5 , or A7) . Pro­
ceed to test c .  

c .  Key with modules in­
stalled in test b. 

Perform the tests of 5 a, b, 
c on all four modules of the 
diversity combination by in­
serting them one at a time into 
the master station (Al , A3 , A5 , 
or A7). 

a. Replace printed-circuit 
card assembly and then key. 
If keying is successful, see 
correction column. If not, 
proceed to test b.  

b. Move Keyer (or Converter) 
module to another station 
and also move corresponding 
Converter (or Keyer) 
module to the same station, 
See station cabling diagram 
and use stations that are 
connected. Attempt keying. 

CORRECTION 

If keying is successful, 
defective module tested 
in a, above, If keying is 
not successful, defec­
tive station wiring or 
connector. 

If one module fails to 
provide successful 
keying, the module is 
defective; replace or 
repair. If all modules 
fail to provide success­
ful keying, defective 
station wiring or con­
nector. 

Defective printed-circuit 
·card originally in 
module, Repair printed­
circuit card. 

If keying is successful, 
defective C abinet wiring 
at original station 
position. Repair wiring. 
If keying is not success­
ful, defective component 
in module (see c ,  below); 
repair module. 

(2) Signal waveforms are shown on the apron of the appropriate servicing block 
diagrams (see figures 4- 2, 4-4, 4- 7 and ·4- 8) . In general , amplitudes should be within 20% of 
those shown. However, this is based on locally applied inputs at nominal levels. Where the 
Converter input is being derived from the opposite end of a communication link, it may be 
down by' as much as -40 db, with a corresponding decrease in the waveform amplitude. The 
appearance of the carrier in the Keyer and Converter waveforms depends upon the channel 
being monitored. 
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TABLE 4-6. TEST SET CARD PC-53438030 VOLTAGE LEVELS 

TRANSISTOR 

Q1 base 

emitter 

collector 

Q2 base 

emitter 

collector 

Q3 base 

emitter 

collector 

VOLTAGE 

+2 

0 

- 3. 5  

+2.4 

0 

- 5.3 

- 3. 2  

-3.8 

- 7.8 

TRANSISTOR VOLTAGE TRANSISTOR 

Q4 base - 3. 2  Q6 base 

emitter - 3.8 emitter 

collector - 8  collector 

Q5 base - 11.8 Q7 base 

emitter -11.9 emitter 

collector - 7.8  collector 

Table 
4- G 

VOLTAGE 

- 6. 8  

-6.6 

- 12.6 

- 1. 8  

- 1. 8  

- 11. 7 

TABLE 4- 7 .  CONSTANT LEVEL AMPLIFIER C ARD VOLTAGE LEVELS 

TRANSISTOR VOLTAGE TRANSISTOR VOLTAGE TRANSISTOR VOLTAGE 

Q1 base - . 06 Q6 base - 3.3  Qll base +, 02 

emitter o. o emitter - 3. 1  emitter - . 22 
collector - 2. 6  collector - 12. 0 collector -9.9 

Q2 base - . 07 Q7 base - 6.6  Q12 base -10.8 
emitter 0. 0 emitter - 6. 5  emitter - 11 . 0  
collector - 2. 75 collector - 12.6 collector 0. 0 

Q3 base - . 18 Q8 base - 6.6 Q13 · base - 10.4 

emitter o. o emitter - 6. 5  emitter - 11. 0 

collector -6.3 collector - 12.6 collector - .18 
Q4 base - .31 Q9 base - . 19 Q14 base - . 18 

emitter - .17 emitter - . 08 emitter - . 005 

collector - 6. 1  collector - 6.4  collector - .93 
Q5 base - 6. 0  Q10 base -.31 

emitter - 5.8 emitter - . 16 

collector - 18.0  collector - 8. 7  

ORIGINAL 4- 29 





AN/UCC- lA(V) 
MAINTENANCE 

NAVSHIPS 96028 

SECTION 5 

MAINTENANCE 

5-l .  FAILURE , PERFORMANCE ,  AND OPERATIONAL REPORTS. 

Paragraph 
5-1 

The Bureau of Ships no longer requires the submission of Failure Reports for all equip­
ments. Failure Reports and Performance and Operational Reports are to be accomplished 
for designated equipments (refer to Electronics Installation and Maintenance Book, 
NAVSHIPS 900,000) only to the extent required by existing directives .  All failures shall be 
reported for those equipments requiring the use of Failure Reports. 

5-2.  USE OF ADJUSTMENT PROCEDURES. 

Adjustments that are dependent upon system connections are given in paragraph 2-5 and 
are performed as a part of the installation procedure ; they may also be performed as speci­
fied in the general procedures of paragraph 5-4, Procedures that are independent of sys­
tem connections , provided in paragraph 5-4, should be performed only when specified as 
part of the general procedures of paragraph 5-4. Refer to figures 5- 1 through 5-11,  as 
required, during performance of adjustment or repair , 

5-3. TEST EQUIPMENT REQUIRED FOR REPAIR. 

Test equipment required for repair of the Telegraph Terminal are the Frequency Counter 
FR- 67 and the Electronic Multimeter ME- 6D/U (hereafter referred to as the Frequency 
Counter and the Multimeter) .  

5-4. GENERAL ADJUSTMENT PROCEDURES. 

a. ADJUSTMENTS AFTER CHANGE IN SYSTEM CONFIGURATION. - Perform 
procedures of paragraph 2-5 for all modules affected by the change in system configuration. 

b. ADJUSTMENTS AFTER REPLACEMENT OR REPAIR OF KEYER PRINTED­
CIRCUIT CARD ASSEMBLY.  

(1) Perform procedure of paragraph 2-5.  
(2) Perform procedure of paragraph 5-5 .  

c .  ADJUSTMENTS AFTER REPLACEME NT OR REPAIR OF CONVERTER PRINTED­
CIRCUIT CARD ASSEMBLY. - Perform procedure of paragraph 2-5 .  

d .  ADJUSTMENTS AFTER REPLACEMENT OR REPAIR OF CONSTANT LEVEL 
AMPLIFIER PRINTED-CIRCUIT CARD ASSEMBLY. - Perform procedure of paragraph 5-6. 

e.  ADJUSTMENTS AFTER REPLACEMENT OR REPAIR OF TEST SET PRINTED­
CIRCUIT CARD ASSEMBLY 3Al . - Perform procedure of paragraph 5-7.  

5-5.  KEYER ADJUSTMENTS. 

a. TONE-LEVEL ADJUSTMENT. - Perform the tone-level adjustment procedure 
as follows:  

(1 )  Using test cable with phone jacks at each end, connect Keyer LOOP MON 
jack (see figure 3-2) to Test Set REVERSALS jack (see figure 3-4) . 

(2) Using test cable with tip jack at one end and phone jack at the other end, 
connect Keyer TONE test point (see figure 3-2) to Test Set TONE INPUT jack (see figure 
3-4) . 

(3) Place Test Set REVERSAL RATE switch in 75 BAUD position for narrow­
band, or in 150 BAUD position for wide-band keyer . 

(4) Provide steady mark to Keyer from de signal loop.  
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F igure 5-2 .  Converter Card Assembly 1A2Al , Component Location 

Figure 
5- 2 
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Figure 5-4. Test Set Component Location 

Figure 
5-4 

5-5 





AN/UCC- l A(V) 
MAINTENANCE 

I T E ST 
I S E T  
I 

I 
I 

- - - - --, 
I 
I 

REVERSALS I 

:=JJ 
,.... 

E. E 'ITH  E. R  PHAS 
A D J U ST J AC K 

: v � 
I 

,.... 

L _ _ _ _  _ - _ j  

NAVSHIPS 96028 

I 
I 

E X T E RNAL� 
2700-"-

R E S I STOR F REQU ENCY 
COUNTE R 

I 
I 

Figure 5-11 .  Reversals Adjustment Test Set-up 

NOTE 

FSK tone switching between mark and space frequencies should now be 
audible from Test Set loudspeaker. 

(5) Set Test Set FUNCTION switch to TONE LEVEL. 

Paragraph 
5-5 

(6) Observe indication on Test Set front-panel meter. If required, adjust Keyer 
LEVEL control (with screwdriver) to obtain a Test Set meter indication of 0 DB. 

(7) Disconnect test cables. 
b. TRIGGERING-LEVE L ADJUSTMENT. - The triggering-level adjustment affects 

Keyer operation only in neutral loop operation. The triggering level ,  adjusted at the factory, 
does not normally require readjustment unless the Keyer printed- circuit card or some 
component of the Sch mitt trigger circuit on the card is replaced. To adjust the triggering 
level, an external means of varying the loop current supplied to the Keyer is required. 
Perform the procedure as follows: 

( 1) Using a test cable with phone jacks at each end, connect Keyer LOOP MON 
jack (see figure 3-2) to Test Set LOOP CURRENT jack (see figure 3-4) . 

(2) Set Test Set FUNCTION switch to LOOP CUR. 
(3) Using test cable with jack on one end and phone jack at other end, connect 

Keyer TONE test point to Test Set TONE INPUT jack. 
(4) Supply current for the external loop to the Keyer, at the nominal value (as 

indicated by the Test Set meter indication of 20ma or 60ma, depending on loop supply) . A 
steady mark tone should be heard from the Test Set loudspeaker. 
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d. Energize Test Set. 
e .  Set REVERSALS RATE selector to 75  BAUD. 
f. Adjust potentiometer 3A2R9 as necessary to obtain frequency counter indication of 

37 .5 cps (see figure 5-5) . . 
g. Set REVERSAL RATE selector to 150 BAUD. 
h. Adjust potentiometer 3A2R7 as necessary to obtain frequency counter indication of 

75  cps (see figure 5-5) . . 
i. Deenergize Test Set and replace in case . 

5-8.  TONE GENERA TOR FREQUENCY ADJUSTMENT. 

a. Remove screws from sides of Test Set case. 
b. Remove Test Set from case. 
c .  Remove knob from TONE SE LECTOR switch. 
d. Remove screws from front panel and move it aside. 
e. Remove Tone Generator from Test Set and remove case of Tone Generator . 
f. Energize Test Set for at least one hour. 
g. Connect frequency counter to TONE GEN OUT j ack and record space frequency 

of all tones. 
h. Calculate difference between recorded frequencies and correct frequencies. 
i. If the calculated difference is  constant, adjust SPACE potentiometer (see figure 

5-15) until correct frequency is obtained. 
j .  Any channel still not reading the correct space frequency should now be corrected 

by adjusting the individual channel potentiometer . 
k .  Set selector switches to 2975 and MARK. Adjust the NARROW BAND MARK 

potentiometer to obtain the correct frequency output. 
1 .  Set selector switches to 1955WB and MARK. Adjust the WIDE BAND MARK 

potentiometer to obtain the correct frequency output. All forty frequencies should now be 
correct. 

m. Deenergize Test Set and reassemble. 

5-9. TRANSISTOR REPLACEMENT TECHNIQUES. 

a. Transistors are extremely sensitive to heat and may be destroyed if subjected to 
excessive temperatures for even short periods of time. For this reason, the soldering 
technique used in transistor replacement is extremely important. Whenever possible, use 
a low-powered soldering iron, preferably 25 to 35 watts. Provide a heat sink of some sort 
between the soldering iron and the transistor lead. This is easily done by grasping the 
transistor lead being soldered (using long-nosed pliers) just above point of soldering iron 
contact. The pliers will dissipate excess heat before it is conducted to the transistor. Use 
of the heat sink is essential , and should be employed whenever a soldering iron contacts a 
transistor lead. 

b. Apply the soldering iron to the transistor lead only long enough to melt the solder . 
Never bring the soldering iron into contact with the body of the transistor, or metal that is in 
direct contact with the body of the transistor . 

c .  Transistor connection points on the printed-circuit card are not keyed. To avoid 
the possibility of inserting the substitute transistor backwards (which would reverse the 
connections to the emitter and collector) , mark the emitter-terminal connection point on the 
printed-circuit card, before removing the transistor. Refer to figures 5-1 ,  5-2, 5-3 and 5-5 
for the location of the transistors on the printed-circuit cards. 

d. Some soldering irons, when plugged into the ac line , have a voltage existing be­
tween the metal body of the iron and earth ground. This voltage causes leakage currents 
that can seriously damage a transistor when the iron is brought into contact with the tran­
sistor lead. Such effects can be nullified by connecting a jumper lead from the metal body 
of the iron, to the ground point of the printed-circuit card being repaired. 
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PARTS LIST 

Paragraph 
6-1 

Reference designations, per unit designation method of MIL-STD-16B, have been as­
signed to identify all maintenance parts of the equipment. They are used for marking the 
equipment (adjacent to the part they identify) and are included on drawings, diagrams, and 
parts list. The "letter(s)" of a reference designation indicates the kind of part (generic 
group) , such as resistor , capacitor, semiconductor device, etc. The "number" differentiates 
between parts of the same generic group. In each major unit, parts of one generic group 
are numbered consecutively, beginning with "1" and continuing to the total number contained 
in that unit. Sockets associated with a particular plug-in device, such as a lamp or a fuse, 
are identified by a reference designation which includes the reference designation of the 
plug-in device ;  for example ,  the socket for fuse F7 is designated XF7. 

The 5-digit parenthetical number appearing at the end of the short part description is the 
code, per H4-2 , identifying the manufacturer . (See Table 6..,3 , )  

UNIT 
NO. 

1 

1A1 

1A1Al 

1A2 

1A2A1 

1A3 

NOTE 

Total quantities for the major units listed in Table 6- 1 depend on the Tele­
graph Terminal configuration. Configurations can vary as follows: 

1. One Cabinet can accommodate up to eight (8) Keyers or eight (8) 
Converters or any combination of these, plus one ·(1) Control-Attenuator. 

2 .  One Test Set is required at a station. 

TABLE 6-1 .  LIST OF UNITS 

* C OLLOQUIAL 
QTY NAME OF UNIT DESIGNATION 

NAME 

Cabinet, Electrical Equipment CY-395 6/UCC-1(V) Cabinet 

Keyer, Frequency Shift KY -490A(P)/UCC-l(V) Keyer 

Keyer, Printed-Circuit Card 37 6F3020 Keyer Card 

Converter , Frequency Shift CV- l522A(P)/ Converter 
UCC-l(V) 

Converter , Printed-Circuit 37 6F2001 Converter 
Card Card 

C ontrol-Attenuator G-47 02A/UCC-l(V) Control-
Attenuator 

*See Note above. 
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TABLE 6-2. TELEGRAPH TERMINAL AN/UCC-lA(V) , MAINTENANC E  PARTS LIST(Cont) 

REF 
NOTES NAME AND DESCRIPTION FIG. 

DESIG NO. 

1J9 C ONNECTOR, RECEPTACLE, ELECTRICAL:  26 pin 
contacts ; lVHL-C-26482 type no. MS3112E-16-26P 
(96906) 

l Pl C ONNEC'I'(JH, PLUG, ELECTRICAL:  3 socket contacts ; 
MIL-C�2G482 type no. MS3116E-12-3S (96906) 

1 P2 C ONNEC'I'OR, PLUG, E LEC TRICAL: 3 pin contacts ; 
MIL- C-26482 type no. MS3116E-12-3P (96906) 

1P3 C ONNECTOR, PLUG, ELECTRICAL:  5 socket contacts ; 
MIL-C-26482 type no. MS3116E-14-5S (96906) 

1P4 C ONNE CTOR,  PLUG, ELEC TRICAL :  4 socket contacts ; 
MIL-C-·2E>:l:82 type no. MS3116E-8-4S (96906) 

1 P5 Same as 1 P4 
1 P6 C ONNECTOR, PLUG, E LECTRICAL: 10 socket contacts ; 

MIL-C-26482 type no. MS3116E-12-10S (96906) 
1 P7 Same as 1 P6 
1 P8 C ONNECTOR, PLUG, ELEC TRICAL: 19 socket contacts ; 

MIL- C-26482 type no. MS3116E-14-19S (96906) 
1 P9 CONNECTOR, PLUG, E LEC TRICAL: 2 6  socket contacts ; 

MIL-C-26482 type no. MS3116E-16-26S (96906) 
l Tl TRANSFORNI:ER, AUDIO FREQUENCY: 600 ohms 

primary, 600 ohms secondary, 300 to 3500  cycles ±2db ;  
37 6C7001 (05 8 85) 

1 T2 Same as 1 T1 
1 T3 Same ag 1 1'1 
1T4 Same '(} ;;_, ;  Ot...&t.:> . , 'T' 1 ..L --- � 

1T5 Sarfl.9 a.r_.: -· 

1T6 Same �3 .. f.�- •' ·-;;·:...: 
... • "' 

1T7 Same ::":. f-� . .  ,_,_.,..,. 
•'· ... :. , ·  

1 T8 Same as 1 1'1 
1 T9 Same as lTl 
lTlO Same as l Tl 
l Tl l  Same as lTl 
lXAl C ONNECTOR., RECEPTACLE , ELEC TRICAL: 32 

contacts ; rated at 5 amperes ; polarized; 26- 190-32 
(02660} 

1XA2 Same •""< Cl <h> 1XA.l 
1XA3 Same as n�:.Al 
1XA4 Same as 1XA1 
1XA5 Same as lXAl 
1XA6 Same as lXAl 
1XA7 Same as lXAl 
1XA8 Same as lXAl 
1XA9 Same as tXAl 
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TABLE 6-2 .  TELEGRAPH TERMINAL AN/UCC-1A(V) , MAINTENANCE PARTS LIST (Cont) 

REF FIG. 
DESIG NOTES NAME AND DESCRIPTION NO. 

1A1A1CR2 Same as 1A1A1CR1 
1A1A1CR3 SEMICONDUCTOR DEVICE,  DIODE : Zener, 18v; 

MIL-S-19500/115 type no. 1N3026B (81349) 
1A1A1CR4 Same as 1A1A1CR1 
1A1A1CR5 Same as 1A1A1CR1 
1A1A1Cl CAPACITOR, FIXED, PAPER DIELECTRIC : . 047 J.tf 

± 10%, 200vdcw; 1 section; MIL-C-25 type no. 
C P05A1KC47 3K3 (81349) 

1A1A1C2 CAPACITOR, FIXED, E LECTROLYTIC : 22 J.tf ± 10%, 
50vdcw; 1 section; MIL-C-26655 type no. CS13AG220K 
(81349) 

1A1A1C3 CAPACITOR, FIXED, E LECTROLYTIC : 22 J.tf ± 10%, 
35vdcw; 1 section; MIL-C-26655 type no. CS13AF220K 
(81349) 

1AlA1C4 CAPACITOR, FIXED, PAPER DIE LECTRIC : . 1 J.tf 
± 10%, 100vdcw; 1 section ;· MIL-C-25 type no. 
C P05A1KB104K3 (81349) 

1A1A1C5 Same as 1A1A1 C4 
1A1A1C6 CAPACITOR, FIXED, PAPER DIELEC TRIC : . 15 J.tf 

± 10%,  100vdcw; 1 section; MIL-C-25 type no. 
C P05A1KB154K3 (81349) 

1A1A1C7 Same as 1A1A1 C 1 
1A1A1C8 CAPACITOR, FIXED, ELECTROLYTIC : 15 1J.f ± 10%, 

20vdcw; 1 section; MIL-C-26655 type no. CS13AE 150K 
(81349) 

1A1A1C9 Same as 1A1A1C 8 
1A1A1C10 Same as 1A1A1C l  
1A1A1Cll CAPACITOR, FIXED, E LECTROLYTIC : 4. 7 f..l,f ± 10%, 

35vdcw; 1 section; MIL-C-26655 type n.o. CS13AF4R7K 
(81349) 

1A1A1C12 CAPACITOR, FIXED, ELECTROLYTIC : 22 �-Lf ± 10%, 
15vdcw; 1 section; MIL-C-26655  type no. CS13AD220K 

1A1A1C13 
(81349) 
CAPACITOR, FIXED, ELECTROLYTIC : 60 �J.f ± 20%, 
5 0vdcw; 1 section; MIL-C-3965 type no. C L65BJ600MP3 
(81349) 

1A1A1J1 JACK, TELEPHONE : break contacts ; receives 1/4 
inch plug, telephone ; MIL-J-641 type no. JJ-089 (81349) 

1A1A1L1 CHOKE , RADIO FREQUENCY: 2500 J.th ± 10%, 85 
degrees C max. operating temp ; MIL-C- 15305 type no. 
MS16223-20 (96906) 

1A1A1L2 Same as 1A1A1 L 1 
1A1A1Q1 TRANSISTOR: germanium, PNP; MIL-S-19500/20 

type no. 2N404 (81349) 
1A1A1Q2 Same as 1A1A1Q1 
1A1A1Q3 Same as 1A1A1Q1 
1A1A1Q4 Same as 1A1A1Q1 
1A1A1Q5. Same as 1A1A1Q1 
1A1A1R1 RESISTOR, FIXED, COMPOSITION: 680 ohms ± 5%, 

1w ; MIL-R-11  type no. RC32GF681J (81349) 
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TABLE 6-2 .  TELEGRAPH TERMINAL AN/UCC-lA(V) , MAINTENANCE PARTS LIST (Cont) 

REF 
NOTES DESIG 

1A1A1TP2 
1A1A1TP3 
1A1A1 TP4 
1A1A1TP5 
1A1A1T1 

NAME AND DESCRIPTION 

Same as 1A1A1 TP1, except orange bocW (98291) 
Same as 1AlA1 TP1 ,  except violet bocW (98291) 
Same as 1A1A1 TP1, except brown bocW (98291) 
Same as 1A1A1 TP1 , except black bOcW (98291) 
TRANSFORMER, AUDIO FREQUENCY: 600 ohms ± 5% 
primary ; 600 ohms ± 5% secondary; 300 to 3500 cycles 
±2db ;  376C7003 (058 85) 

C ONVERTER, FREQUENCY SHIFT CV-1522A(P)/UCC- 1(V) , UNIT 1A2 

REF 
DESIG 

1A2 

1A2 FL1 

1A2FL2 

1A2F1 

1A2 F2 
1A2Jl 

1A2R1 

1A2R2 

1A2R3 

1A2R4 

1A2Sl 

1A2S2 

1A2S3 

1A2 T1 

1A2XA1 . 

ORIGINAL 

NOTES 

2 

2 

2 

2 

NAME AND DESCRIPTION 

C ONVERTER, FREQUENCY SHIFT: c/o ; one 
channel which accepts a particular voice-frequency 
signal and produces an electronic keying signal. 
Switching allows inputs from composites or indivi­
dual line and connection of either 2 or 4 modules ; 
(05885) 
FILTER, BANDPASS:  600 ohms input impedance ;  90 ,000 
ohms output impedance ;  376D7008- (05885) 
FILTER, LOWPASS : 2 000 ohms, 3000 cps ; 376D7 009 
(05885) 
FUSE , CARTRIDGE : 1/8 ampere, 250v; MIL-F-15160 
type no. F02A250V1/8A (81349) 
Same as 1A2 F1 
C ONNECTOR, RECEPTACLE, ELECTRICAL: 32 
contacts, rated at 5 amperes ; polarized; 26-159-32 
(02660) . 
RESISTOR, VARIABLE : ± 5%, 1/2w ;  MIL-R-94 type no. 
RV6LAYSA-- - B  (81349) 
RESISTOR, FIXED, COMPOSITION: factory selected; 
10 ohms to 1000 ohms range ± 5%, 1/2w; MIL-R- 11  
type no. RC20GF---J (81349) 
RESISTOR, VARIABLE : 100 , 000 ohms ± 5%,  1/2w ;  
MIL-R- 94 type no. RV6LAYSA104B (81349) 
RESISTOR, FIXED, COMPOSITION: ±5%, 1/2w ;  
MIL-R- 11 type no. RC20GF---J (81349) 
SWITCH, ROTARY: 4 poles, 2 position ; 376D7012-1 
(05885) 
SWITCH, ROTARY: 1 pole, 3 position; 37 6D7012-2 
(0588 5) 
SWITCH, ROTARY: 6 poles, 3 position; 2 decks ;  
37 6D7012-3 (0588� 
TRANSFORMER, POWER, STEP-DOWN: 115/223vac 
primary, 85vac secondary ct; 376D7000 (05885) 
C ONNECTOR, RECEPTACLE , ELECTRICAL: 22 
contacts ;  MIL-C-21097 type no. A022a2 (81349) 

FIG. 
NO. 

FIG. 
NO. 

1-3 
and 
2-17 
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TABLE 6-2.  TELEGRAPH TERMINAL AN/UCC-1A(V) , MAINTENANCE PARTS LIST (Cont) 

REF 
DESIG 

1A2A1C4 
1A2A1C5 

1A2A1C 6  

1A2A1C7 
1A2A1C8 
1A2A1C9 
1A2A1C10 

1A2A1C ll  
1A2A1C12 

1A2A1C13 

1A2A1C14 
1A2A1C15 

1A2A1C16 
1A2A1C 17 

1A2A1C18 

1A2A1C19 
1A2A1C20 
1A2A1C21 

1A2A1C22 

1A2A1C23 
1A2A1J1 

1A2A1L1 

1A2A1Q1 

1A2A1Q2 

ORIGINAL 

NOTES NAME AND DESCRIPTION 

Same as 1A2A1G2 
CAPACITOR, FIXED, ELEC TROLYTIC : 100 f.J,f ± 10%, 
20vdcw; 1 section ; MIL-C-26655/2 type no. CS13AE101K 
(81349) 
CAPACITOR, FIXED, ELEC TROLYTIC : . 3 9  fJ,f ± 10%, 
35vdcw; 1 section; MIL-C-26655/2 type no. CS13AFR39K 
(81349) 
Same as 1A2A1C2 
Same as 1A2A1C2 
Same as 1A2A1C 6  
CAPACITOR, FIXED, ELECTROLYTIC : . 5 6 f.J,f ± 10%, 
35vdcw; 1 section; MIL-C-26655/2 type no. CS13AFR56K 
(81349) 
Same as 1A2A1C 1 
CAPACITOR, FIXED, E LEC TROLYTIC : 4 .7 f.J,f ± 10%, 
35vdcw; 1 section ; MIL-C.-26655/2 type no. CS13AF4R7K 
(81349) 
CAPACITOR, FIXED, E LECTROLYTIC : 2 . 2  fJ,f ± 10%, 
20vdcw; 1 section ; MIL-C-26655/2 type no. CS13AE2R2K 
(81349) 
Same as 1A2A1 C 13 
CAPACITOR, FIXED, PAPER DIELECTRIC : .033 f.J,f 
± 10%, 100vdcw ; 1 section; MIL-C-25 type no. 
C P05A1KB333K3 (81349) 
Same as 1A2A1 C 15 
CAPACITOR, FIXED, PAPER DIE LECTRIC : . 1J.lf ±10%, 
100vdcw ; 1 section; MIL-C-25 type no. CP05A1KB104K3 
(81349) 
CAPACITOR, FIXED, PAPER DIELECTRIC : . 022 f.J,f ± 
10%, 200vdcw ; 1 section; MIL-C-25 type no. 
C P05A1KC223K3 (81349) 
Same as 1A2A1C 10 
Same as 1A2A1C2 
CAPACITOR, FIXED, ELEC TROLYTIC : 60 f.J,f ± 2 0%, 
50vdcw; 1 section; MIL-C-3965/ 4 type no. 
C L65BJ600MP3 (81349) 
CAPACITOR, FIXED, ELECTROLYTIC : 47 f.l£ ± 10%, 
35vdcw; 1 section ; MIL-C-26655/2 type no. 
CS13AF470K (81349) 
Same as 1A2A1C 18 
JACK, TELEPHONE : break contacts ; receives 1/4 
inch plug, telephone ; MIL-J- 641 type no. JJ-089 
(8 1349) 
REACTOR :  6 3  henries nominal ; 4400 ohms de resist­
ance , 10v, 60 cycles ;  376C7005 (05885) 
TRANSISTOR: germanium, PNP ; MIL-S-19500/174 
type no. 2N398 (81349) 
TRANSISTOR: germanium, PNP; MIL-S-19500/20 
type no. 2N404 (81349) 

FIG. 
NO. 
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AN/UCC- lA(V) 
PARTS LlST 

NAVSHIPS 96028  Table 
6-2 

TABLE 6-2. TELEGRAPH TERMINAL AN/UCC-1A(V) , MAINTENANCE PARTS LlST (Cont) 

REF FIG. 
DESIG NOTES NAME AND DESCRIPTION NO. 

1A2A1R2 3 RESISTOR, FIXED, COMPOSITION: 82 ohms ± 5%, 
1/2w ;  MIL-R-11 type no. RC20GF820J (81349) 

1A2A1R24 RESISTOR ,  FIXED, C OMPOSITION: 2 ,200 ohms ± 5%, 
1/2w ; MIL-R- 11 type no. RC20GF222J (81349) 

1A2A1R25 RESISTOR, FIXED, COMPOSITION: 33, 000 ohms ± 5%, 
1/2w ;  MIL-R- 11 type no. RC20GF.333J (81349) 

1A2A1R26 RESISTOR, FIXED, COMPOSITION : 220 , 000 ohms ± 5%, 
1/2w ; MIL-R- 11 type no. RC20GF224J (81349) 

1A2A1R27 Same as 1A2A1R3 
1A2A1R28 RESISTOR, FIXED, COMPOSITION: 3 , 900 ohms ± 5%, 

1/2w ; MIL-R- 11 type no. RC20GF392J (81349) 
1A2A1R29 RESISTOR, FIXED, COMPOSITION: 390 ohms ± 5%, 

1/2w ;  " MIL-R-1 1  type no. RC20GF391J (81349) 
1A2A1R30 Same as 1A2A1R28 
1A2A1R31 RESISTOR, VARIABLE : 20 ,000 ohms ± 10%, 3/4w ;  

MIL-R-27208 type no. RT11C2P203 (81349) 
1A2A1R32 RESISTOR, FIXED, C OMPOSITION: 150 , 000  ohms ± 5%, 

1/2w ;  MIL-R- 11 type no. RC20GF154J (81349) 
1A2A1R33 Same as 1A2A1R9 
1A2A1R34 Same as 1A2A1R9 I 1A2A1R35 RESISTOR, FIXED, C OMPOSITION: 47 ,000 ohms ± 5%, 

1/2w ; MIL-R- 11 type no. RC20GF473J (81349) 
1A2A1R36 Same as 1A2A1R35 
1A2A1R37 Same as 1A2A1R32 
1A2A1R38 RESISTOR, FIXED, C OMPOSITION: 1 , 300 ohms ± 5%, 

1/2w ; MIL-R-11 type no. RC20GF132J (81349) 
1A2A1R39 RESISTOR, FIXED, COMPOSITION: 6 , 800 ohms ± 5%, 

1/2w ;  MIL-R-11 type no. RC20GF682J . (81349) 
1A2A1R40 Same as 1A2A1R24 
1A2A1R41 RESISTOR, VARIABLE : 2 ,000 ohms ± 10%, 3/4w; 

MIL-R-27208 type no. RT11C2P202 (81349) 
1A2A1R42 Same as 1A2A1R18 
1A2A1R43 RESISTOR, FIXED, C OMPOSITION: 2 , 700  ohms ± 5%,  

1/2w ;  MIL-R- 11 type no. RC20GF272J (81349) 
1A2A1R44 RESISTOR, FIXED, COMPOSITION: 1 ,800 ohms ± 5%,  

1/2w ;  MIL-R- 11 type no. RC20GF182J (81349) 
1A2A1R45 Same as 1A2A1R16 
1A2A1R46 Same as 1A2A1R3 
1A2A1R47 Same as 1A2A1R43 
1A2A1R48 RESISTOR, FIXED, COMPOSITION: 820 ohms ± 5%, 

1/2w ;  MIL-R- 11 type no. RC20GF821J (81349) 
1A2A1R49 Same as 1A2A1R24 
1A2A1R50 Same as 1A2A1R 7 
1A2A1R51 Same as 1A2A1R35 
1A2A1R52 RESISTOR, FIXED, COMPOSITION: 180 ohms ± 5%, 

1w ; MIL-R-11 type no. RC 32GF181J (81349) 
1A2A1R5.3 Same as 1A2A1R52 
1A2A1R54 Same as 1A2A1R52 
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TABLE 6-2 .  TE LEGRAPH TERMINAL AN/UCC-lA(V) , MAINTENANCE PARTS LIST (Cont) 

REF NOTES . NAME AND DESCRIPTION FIG. 
DESIG NO. 

1A3Pl C ONNECTOR, RECEPTACLE, ELEC TRICAL: 32 
contacts , rated at 5 amperes ; polarized; 26- 159-32 
(02660) 

1A3S1 SWITCH, TOGGLE : dpst; MS35059-21 (96906) 
1A3S2 SWITCH, ROTARY: 3 poles, 2 position ; 376D7 0 12-8 

(05885) 
1A3TP1 JACK, TIP: green teflon body, beryllium copper 

contacts ; press-fit mtg; accommodates standard test 
pin; SKT-10 (98291) 

1A3TP2 Same as 1A3TP1 
1A3TP3 Same as 1A3TP1, except yellow body (98291) 
1A3TP4 Same as 1A3TP3 
1A3TP5 Same as 1A3TP1 , except orange body (98291) i 
1A3TP6 Same as 1A3TP5 ,, 

1A3XDS1 LIGHT, INDICATOR : yellow lens;  2 solder lug termi-
nals;  MIL- L-3661 type no. LH74LC13YN (81349) 

1A3XF1 F USEHOLDER : c/o ; clear transparent indicating knob; 
black holder ; MIL-F-19207 type no. FHL17G (81349) 

1A3XF2 Same as 1A3XF1 

C ONSTANT- LEVEL AMPLIFIER, PRINTED CffiCUIT CARD 376D4020, UNIT 1A3A1 

REF NOTES NAME AND DESCRIPTION FIG. 
DESIG NO. 

1A3A1 CONSTANT-LEVEL AMPLIFIER, PRINTED CffiCUIT 5-3 
CARD: c/o ; a printed-crrcuit board which mounts and 
supplies circuitry for the below listed Hems ; (05885) 

1A3A1CR1 SEMICONDUCTOR DEVICE, DIODE : silicon; MIL-S-
19500 type no. 1N645M (81349) 

1A3A1CR2 Same as 1A3A1CR1 
1A3A1CR3 SEMICONDUC TOR DEVICE,  DIODE : Zener, 12v; MIL-

S- 19500/115 type no. 1N3022B (81349) 
1A3A1CR4 SEMICONDUCTOR DEVICE, DIODE : germanium; MIL-

1A3A1C1 
S- 19500 type no. 1N277 M  (81349) 1 
CAPACITOR, FIXED, PAPER: .22�-tf I±  10%, 100vdcw; 
1 section; MIL-C-25 type no. CP05A1KB224K3 (81349) 

1A3A1C2 Same as 1A3A1C 1 
1A3A1C3 Same as 1A3A1C 1 
1A3A1C4 CAPACITOR, FIXED MICA: 1000 M�-tf ± 5%, 500vdcw; 

1 section; MIL-C-5 type no. CM20D102JN3 (81349) 
1A3A1C5 Same as 1A3A1C4 
1A3A1C6 CAPACITOR, FIXED, ELECTROLYTIC : 15 Mf ± 10%, 

20vdcw; 1 section; MIL-C-26655 type no. CS13AE150K 
(8 1349) 

1A3A1C7 CAPACITOR, FIXED, ELEC TROLYTIC: 47 �-tf \± 10%, 
20vdcw; 1 section; MIL-C-26655 type no. CS13AE470K 
(81349) 

ORIGINAL 6- 1 3  
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TABLE 6-2 .  TELEGRAPH TERMINAL AN/UCC-1A(V) , MAINTENANC E  PARTS LIST (Cont) 

REF NOTES NAME AND DESCRIPTION FIG. 
DESIG NO. 

1A3A1R4 RESISTOR, FIXED, COMPOSITION: 2700 ohms ± 5%, 
lr ; MIL-R- 11 !yJ1e no. RC20GF272J (81349) 

1A3A1R5 R SISTOR , FIXED, !COMPOSITION: 6200 ohms ± 5%, 
1/ w ;  MIL-R- 11 type no. RC20GF622J (81349) 

1A3A1R6 RESISTOR, FIXED, COMPOSITION : 100, 000 ohms ± 5%, 
1/2w ; MIL-R- 11 type no. RC20GF104J (81349) 

1A3A1R7 RESISTOR, FIXED, COMPOSITION: 47 ohms ± 5%, 
1/2w ; MIL-R- 11 type no. RC20GF470J (81349) 

1A3A1R8 Same as 1A3A1R5 
1A3A1R9 Same as 1A3A1R6 
1A3A1R10 Same as 1A3A1R10 
1A3A1Rll Same as 1A3A1R7 
1A3A1R12 Same as 1A3A1R5 
1A3A1R13 Same as 1A3A1R6 
1A3A1R14 Same as 1A3A1R5 
1A3A1R15 RESISTOR, FIXED, COMPOSITION: 200 ohms ± 5%, 

1/2w ;  MIL-R- 11 type no. RC20GF201J (81349) 
1A3A1R16 Same as 1A3A1R5 
1A3A1R17 Same as 1A3A1R6 
1A3A1R18 Same as 1A3A1R5 
1A3A1R19 Same as 1A3A1R15 
1A3A1R20 RESISTOR, FIXED, COMPOSITION: 2200 ohms ± 5%, 

1/2w ; MIL-R- 11 type no. RC20GF222J (81349) 
1A3A1R21 Same as 1A3A1R20 
1A3A1R22 RESISTOR, FIXED, COMPOSITION: 47 , 000 ohms ± 5%, 

1/2w ; MIL-R- 11 type no. RC20GF473J (81349) 
1A3A1R23 RESISTOR, FIXED, COMPOSITION: 6.8 ohms ± 5%, 

1A3A1R24 
1/2w ;  MIL-R-11 type no. RC20GFGR8J (81349) 
RESISTOR, FIXED, COMPOSITION: 39,000 ohms ± 5%, 
1/2w ;  MIL-R- 11 type no. RC20GF393J (81349) 

1A3A1R25 Same as 1A3A1R22 
1A3A1R2 6 RESISTOR , FIXED, COMPOSITION: 3000 ohms ± 5%, 

1/2w ; MIL-R- 11 type no. RC20GF302J (81349) 
1A3A1R27 RESISTOR, FIXED, COMPOSITION: 5 10 ohms ± 5%, 

1/2w ; MIL-R- 11 type no. RC20GF5 11J (81349) 
1A3A1R28 Same as 1A3AlR26 
1A3A1R29 RESISTOR, FIXED, COMPOSITION: 100 ohms ± 5%, 

1/2w ; MIL-R- 1 1 ;  type no. RC20GF101J (81349) 
1A3A1R30 Same as 1A3A1R26 
1A3A1R31 Same as 1A3A1R29 
1A3A1R32 RESISTOR, FIXED, COMPOSITION: 10 ohms ± 5%, 

1/2w ; MIL-R- 11 type no. RC20GF100J (81349) 
1A3A1R33 Same as 1A3A1R32 
1A3A1R34 Same as 1A3A1R5 
1A3A1R35 Same as 1A3A1R32 
1A3A1R36 Same as 1A3A 1R6 
1A3A1R37 Same as 1A3A1R26 
1A3A1R38 Same as 1A3A1R8 
1A3A1R39 RESISTOR,  FIXED, COMPOSITION: 330 ohms ± 5%, 

1/2w ; MIL-R- 11 type no. RC20GF111J (81349) 
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TABLE 6-2.  TELEGRAPH TERMINAL AN/UCC - lA(V) , MAINTENANCE PARTS LIST (Cont) 

TEST SET, TELEGRAPH TS-1920A/UCC-l(V) , UNIT 3 

3 

REF 
DESIG 

3Al 

3Cl 

3DS1 

3Fl 

3F2 

3J1 

3J2 
3J3 
3J4 
3J5 
3J6 
3J7 
3 Ll 

3 LS1 

3M1 

3P1 

3R1 

3S1 

3S2 

3S3 

384 

3S5 

ORIGINAL 

NOTES NAME AND DESCRIPTION FIG. 
NO. 

TEST SET, TELEGRAPH : c/o; a de microammeter 1-2 
and associated switching; delay adjustment network; 
voice frequency audio amplifier and loudspeaker ; voice 
frequency rectifier ; dot cycle generator ; tone genera-
tor ; (05885) 
TONE GENERATOR: 600 ohms output impedance ; 
37 6D7016 (05885) 
CAPACITOR, FIXED, CERAMIC DIELEC TRIC : 6800 
f.Jpi ± 20%, 500vdcw ; MIL-C- 11015/llA type no. 
CK62AW682M (8 1349) 
LAMP, GLOW: midget flange base; rated at 0 .0003 
ampere, 105v to 125v; MS25252-NE2D (96906) 
FUSE , CARTRIDGE : 1/2 ampere, 250v; MIL-F-15 160 
type no. F02A250V 1/2A . (81349) 
FUSE , CARTRIDGE : 1/8 ampere, 250v; MlL-F-15160 
type no. F02A250V 1/8A (81349) 
JACK, TELEPHONE : break contacts ; receives 1/4 inch 
plug, telephone; MIL-J-641 type no. JJ-089 (81349) 
Same as 3Jl 
Same as 3J1 
Same as 3J1 
Same as 3Jl 
Same as 3Jl 
JACK, TELEPHONE : MIL-J- 641 type no. JJ-033(81349) 
CHOKE , RADIO FREQUENCY: 2500 1-l'h, MS16223-20 
(96906) 
LOUDSPEAKER, PERMANENT MAGNET:  1000 ohms 
impedance ; 400 to 3000 cps frequency response;  75db 
(Odb 1v per microbar) output level ; MC-11J(54715) 
AMMETER: panel type ; 50-0-50 de ma full scale 
value ; 37 6B7015 (05885) 
CONNECTOR, PLUG, ELEC TRICAL: 3 contacts, 2 flat, 
1 "U" shape; 15 amps ; MIL-C-37 67 type no. UP121M 
(81349) 
RESISTOR, VARIABLE : 5000 ohms ± 20%, 2w; MIL-R-
94 type no. RV4NAYSD502A (81349) 
SWITCH, TOGGLE: clpdt ctr. off; MIL-S-3950 type no. 
MS35059-2 1 (96906) 
SWITCH, ROTARY: 3 poles, 4 positions ;  non-shorting 
type, 2 wafers ,  solder lug contacts ; 37 6D7012- 6  (05885) 
SWITCH, ROTARY: 2 poles, 4 positions ; non-shorting 
type, 1 wafer, solder lug col],tacts ;  376D7012-7 
(05885) 

. .  

SWITCH, TOGGLE: spdt; MIL-S-3950 type no. 
MS35058-23 (96906) 
SWITCH, TOGGLE: clpdt; MIL-S-3950 type no. 
MS35059-23 (96906) 
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TABLE 6-2.  TE LEGRAPH TERMINAL AN/UCC-1A(V) , MAINTENANCE PARTS LIST (Cont) 

REF NOTES NAME AND DESCRIPTION FIG. 
DESIG NO. 

3A2C9 CAPACITOR, FIXED, PAPER DIELECTRIC : . 22pJ 
± 10% ; 100vdcw; 1 section; MIL-C-25 type no. 
C P05A1KB224K3 (81349) 

3A2C10 Same as 3A2C6 
3A2Cll Same as 3A2C 6 
3A2C12 CAPACITOR, FIXED, ELEC TROLYTIC: 4.7 J.lf ± 10%, 

35vdcw; 1 section ; MIL-C-26655/2 type no. 
CS13AF4R7K (81349) 

3A2C13 CAPACITOR, FIXED, E LECTROLYTIC : 2.2 �-tf ± 10%, 
20vdcw; 1 section ; MIL-C-26655/2 type no. 
C S13AE2R2K (81349) 

3A2C14 CAPACITOR, FIXED, E LECTROLYTIC : 33 1-tf ± 10%, 
10vdcw; 1 section ; MIL-C-26655/2 type no. 
CS13AC330K (81349) 

3A2Q1 TRANSISTOR : germanium; PNP ; MIL-S-19500/20 
type ,no. 2N404 (81349) 

3A2Q2 Same as 3A2Q1 
3A2Q3 Same as 3A2Q1 
3A2Q4 Same as 3A2Q1 
3A2Q5 TRANSISTOR : silicon; NPN; 376D7 013 (05885) 
3A2Q6 Same as 3A2Q 1 
3A2Q7 Same as 3A2Q1 
3A2R1 RESISTOR, FIXED, COMPOSITION: 33 ohms ± 5% ; 2w; 

MIL-R- 11 type no. RC42GF151J (81349) 
3A2R2 RESISTOR,  FIXED, WffiEWOUND: 150 ohms ± 10%; 6w ; 

MIL-R- 18546 type no. RE65G1500 
3A2R3 RESISTOR, FIXED, COMPOSITION: 4700 ohms ± 5%, 

1/2w ;  MIL-R-11 type no. RC20GF472J (81349) 
3A2R4 RESISTOR, FIXED, COMPOSITION: 27 ,000 ohms ± 5%, 

1/2w;  MIL-R-11 type no. RC20GF273J (81349) 
3A2R5 RESISTOR ,  FIXED, COMPOSITION: 33,000 ohms ± 5%, 

1/2w;  MIL-R-11 type no. RC20GF333J (81349) 
3A2R6 Same as 3A2R5 
3A2R7 RESISTOR, VARIABLE: 10,000 ohms ± 10%,  1/2w ;  

MIL-R- 94 type no. RV6LAYSA103A (81349} 
3A2R8 RESISTOR ,  FIXED, COMPOSITION: 22,000 ohms ± 5%, 

1/2w ; MIL-R- 11  type no. RC20GF223J (81349) 
3A2R9 Same as 3A2R 7 
3A2R10 Same as 3A2R5 
3A2Rll Same as 3A2R3 
3A2R12 Same as 3A2R5 
3A2R13 RESISTOR ,  FIXED, COMPOSITION: 1800 ohms ± 5%, 

1/2w;  MIL-R-11  type no. RC20GF182J (81349) 
3A2R14 · Same as 3A2R4 
3A2R15 RESISTOR, FIXED, COMPOSITION: 680 ohms ± 5%, 

1/2w ; MIL-R- 11 type no. RC20GF681J (8 1349) 
3A2R16 Same as 3A2R5 
3A2R17 Same as 3A2R5 
3A2R18 Same as 3A2R4 
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TABLE 6-3. LIST OF MANUFAC TURERS 

MFR CODE NAME ADDRESS 

02660 Amphenol- Borg Electronics Corp. Broadview (Chicago} , illinois 
54715 Shure Bros.  Inc. Evanston, Illinois 
75382 Kulka Electric Mfg. Co. ,  Inc . Mount Vernon, New York 
75915 Littelfuse, Inc . Des Plaines , illinois 
8 1349 Military Specifications 
96906 Military Standards 
98291 Sealectro C orp. New Rochelle, New York 
05885 American Scientific Corp. Alexandria, Virginia 

6-2 . NOTES. 

The following notes provide information as referenced in Table 6-2 .  

(1) The part number for lAl , 1A1FL1, and . lAlZ l depends upon the Keyer ' s  
assigned frequency ; refer to Table 6-4. 

TABLE 6-4 . KEYER VARIABLE C OMPONENT PART IDENTIFICATION 

FREQUENCY KEYER, FREQUENCY FILTER, BANDPASS TUNED CffiCUIT 
SHIFT PART NUMBER PART NUMBER PART NUMBER CPS (1A1) ( 1A1FL1) ( 1A1Z 1) 

425 37 6F3000-2 376D7010-2 37 6D7004-2 
595 376F3000-4 37 6D7010-4 37 6D7004-4 
7 65 376F3000-6 37 6D70 10- 6 37 6D7004- 6 
935 376F3000-8 376D7010-8 37 6D7004- 8 

1105 376F3000-10 37 6D7010-10 37 6D7004- 10 
1275 376F3000-12 37 6D7010-12 37 6D7004- 12 
1445 376F3000-14 37 6D7010- 14 37 6D7004-14 
1615 376F3000-16  37 6D7010-16  37 6D7004- 16  
1785 376F3000-1 37 6D7010-1 37 6D7004- 1 
1955 376F3000-3 37 6D7 010-3 37 6D7004-3 
2 125 376F3000-5 37 6D7010-5 37 6D7004-5 
2295 376F3000-7 37 6D7010-7 37 6D7004-7 
2465 376F3000-9 376D7010-9 37 6D7004- 9 
2 635 376F3000-l l  376D7010- 11  37 6D7004- 11 
2805 376F3000-13 376D7010- 13 37 6D7004-13 
2 975 376F3000-15 37 6D7010- 15 37 6D7004- 15 

(2) The part number for 1A2 , 1A2Rl, 1A2R4, 1A2 FL1, and 1A2 Z 1  depends upon 
the Converter 's  assigned frequency; refer to Table 6-5 .  
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