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CHAPTER 1

INTRODUCTION

1-1. Scope
This technical manual covers direct support and
general support maintenance procedures for
Converter, Telephone Signal CV-1919A/G. It
includes references and repair parts and special
tools lists in the appendixes.

1-2. Maintenance Forms and Records
a. Report of Maintenance and Unsatisfactory

Equipment. Use equipment forms and records in
accordance with instructions given in TM 38-750.

b.  Report  o f  Packaging  and Handl ing
Deficiencies. Fill out and forward DD Form 6
(report of Packaging and Handling Deficiencies)
as prescribed in AR 700-58 (Army)/NAVSUP
PUB 378 (Navy)/AFR 71-4 (Air Force) MCO
P4030.29 (Marine Corps), and DSAR 4145.8.

c. Discrepancy in Shipment Report (DISREP)

(SF 361). Fill out and forward Discrepancy in
Shipment  Report  (DISREP)  (SF 361)  as
prescribed in AR 55-38 (Army)/NAVSUPINST
4610.33/AFM 75-18/MCO P4610.19A (Marine
Corps), and DSAR 4500.15.

d. Reporting of Equipment Publication Im-
provements. The reporting of errors, omissions,
and recommendations for improving this manual
by the individual user is encouraged. Reports
should  be  submitted  on  DA Form 2028
(Recommended Changes to Publications and
Blank Forms) and forwarded direct to Com-
mander, US Army Electronics Command, ATTN:
AMSEL-MA-C, Fort Monmouth, NJ 07703.

e. Administrative Storage. For procedures,
forms and records, and inspections required
during administrative storage of the equipment,
refer to TM 740-90-1.

1-1
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CHAPTER 2

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE INSTRUCTIONS

Section 1. GENERAL

2-1. Scope
This chapter contains instructions for isolating
troubles to a module, printed wiring board or part
authorized for support at the direct support or
general support. Instructions are provided for
removal and replacement of parts where the
procedure is not obvious. Direct support main-
tenance is performed on-site in the system con-
figuration.

2-2. Voltage and Resistance Measurements
a. General Test points, on the rear panel of

each module, are common to many of the printed
wiring board terminals. Check the terminals at
test points first; then, if additional checking is
necessary, refer to paragraphs 2-8 through 2-13
for disassembly instructions for access to the
other terminals on the printed wiring board.
Module test points are listed as applicable to each
printed wiring board.

b.  Test  Equipment .  T h e  m a i n t e n a n c e
allocation chart lists a 20,000 ohms-per-volt meter
f o r  d c  m e a s u r e m e n t s .  U s e  M u l t i m e t e r
TS-352B/U or equivalent for dc voltage and
resistance measurements. Use Oscilloscope
AN/USM-281A or equivalent for ac voltage
measurements and for checking waveforms. Refer
to the repair parts and special tools list (RPSTL)
in appendix B and to the maintenance allocation
chart (MAC) in TM 11-5805-388-12.

c. Precautions.
(1) Observe multimeter battery polarity.

I

Polarity reversal may damage transistors or
electrolytic capacitors.

(2) Make sure that shorts are not caused by
exposed test equipment connections. Tape or
sleeve (spaghetti) test prods or clips to leave
exposed only the area needed to make contact
with the circuit under test.

d. Resistance Measurements.
(1) Continuity (resistance) measurements

are made with the negative probe grounded. Set
the TS-352B/U to RX 100 unless otherwise
specified. Refer to the footnotes at the end of the
resistance chart for change of scale or special
conditions.

(2) Refer to the wiring diagrams for point-to-
point continuity measurements in order to isolate
faults associated with wiring, receptacles, and the
rear panel binding posts.

CAUTION
Be sure equipment power is off before
removing or reinstalling any module or
while taking resistance measurements
in common module.

(3) Remove module from equipment for
access to test points and to isolate the module
from shunting resistances.

(4) Resistance measurements chart:

Channel modules
1A1 through 1A3 Common module

Term
No.

1A4

Analog Logic
common

A1A1 A1A12
A2

E1 INF
E2 INF
E3 1260
E4 (GND) 0
ES 1030
E6 (TP2) 7000
E7 (TP3) 570
E8 (TP4) 9600
E9 (TP5) 12K
E10 (TP1) 400

(TP3) 570
INF
INF

(GND) 0
250K2

6100
240K2

5750
250K2

2950

5700
10K
5700
5400
5K
5K
0
INF
INF
INF

See footnotes at end of chart.

2-1
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channel modules
1A1 through 1A3 Common module

1A4
commmon

A2
Term
No.

Analog
A1A1

L o g i c

A1A12

INF250K 2

20K 3

250K 2

17K
20.5K 2

7000 1

12K
1280
1030
I N F
INF
270K 2

270K 2

2800
INF
12.5K
2150
6700
5900

E11
E12
E13
E14
E15
E16
E17
E18
E19
E20
E21
E22
E23
E24
E25
E26
E27
E28
E29
E30
E31
E32

(TP8) 4400
(TP1) 16K
(TP4) 5300
(TP7) 9K
(TP2) 18K
(TP6) 9K
(TP5) 8500

4400
4400
4400
4400
4400
4600
4400

4400
4400
4400
4600

(TP4)

(TP2)
(TP5)

(TP6)
(TP7)
(TP8)

4400

1 Use RX 100 scale.
2 Use RX10000 scale.
3 Depress ACCESS pushbutton while measuring.

pair binding posts of channel under test. Set the
frs-402(*)/U for 24 dB attenuation

(3) Connect applicable module to equipment
with extender cable (part number 211681 FMC
15412 or equivalent) for access to test points.
Equipment should be complete with normal
complement of modules including the module
under test.

(4) Idle condition is when there are no
incoming or outgoing signals, request for service
indicators are extinguished, and plugs are

e. Dc Voltage Measurements.
(1) The dc voltage measurements are taken

with the TS-352B/U with negative probe
grounded unless otherwise specified. The readings
are positive in respect to ground and have a
tolerance of ±10%.

CAUTION
Be sure equipment power is off before
removing or reinstalling any module or
the extender cable.

(2) Connect  TA-341(* ) /TT send  pair removed from channel access jacks.
through Attenuator TS-402(*)/U to RECEIVE (5) Dc voltage measurements chart:

See footnotes at end of chart.

2-2
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Channell modules 1A1 through 1A3 Common module 1A4A2
Analog A1A1 Logic A1A2Terminal

No.
Idle Active Idle Active Idle Action

0

below
5.8 5

f
below8

para f
below
4.76

5.72

5.76

5.7 1

5.83

0
0

0 2 a n d1

(NC)5.3 2

4.5 2and 1

2.1 2and 1

5.62

5.7 1

E8
E9

(TP4) 0
(TP5) 0

(TP1) 0

5.72

5.83
f below
f below

f below
f below

f below
f below
f below
f below
f below
f below

0
0

1.7
1.7

E10
E11

1.7
1.70

E12
E13
E14
E15
E16
E17
E18
E19
E20
E21
E22
E23
E24
E25
E26
E27
E28
E29
E30
E31
E32

0 (TP8) 3.8
(TP1) 0
(TP4) 0
(TP7) 3.0
(TP2) 0
(TP6) 3.0
(TP5) 3.0

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0

(TP4) O

(TP2) 0
(TP5) O

6.4
3.0
0
0
6.4 7

6.4 7

6.4
0

(TP6) 0
(TP7) 0
(TP8) 0

0

3.0
3.0

(TP3) 0 f below

1 With PL-51 inserted in channel  jack,  place TA341(*)/TT on hook The detected release tone time duration is determined
by the release timer of the TA-341(*)/TT. Reset to IDLE by removing PL-51 from thannel jack.

2 Take TA-341(*)/TT off hook. Reset to IDLE by inserting and removing PL-51 from the channel jack.
3 Connect jumper from TP3 of logic board to pin E 11 of logic board (refer to figure FO-3 for pin location).
4 Depress ACCESS and SEIZE pushbutton.
5 Depress ACCESS pushbutton and any DTM F keysender switch.
6 Depress ACCESS and RELEASE pushbutton-duration of release tone is three to ten seconds.
7 Use AN /USM-281A in place of TS-362B/U for measurement. Insert PL-51 for ACTIVE indication.
8 Use AN/USM-281 A and observe power on reset signal for 330 ms negative pulse at power turn on. Waveform observed on

AN/USM-281A should be  as  follows:      

f .  Ac Voltage Measurements .
(1) The ac voltages are measured peak-to-

peak ±10% using the  AN/USM-281A with  the
negative probe connected to ground.

(2)  Connect  Telephone Set  TA-341(*) /TT
send pair  through Attenuator  TS-402(*)/U to
c h a n n e l  R E C E I V E  b i n d i n g  p o s t s  o f  c h a n n e l
under test. Set the TS-402(*)/U for 24 dB at-
tanuat ion.

(3) The frequency of the signals is listed as a
guide for  set t ing the AN/USM-281A controls
and not for specific frequency measurement.

(4) The signal is a sine wave unless otherwise
specified.

CAUTION
Be sure equipment power is off before
removing or reinstalling any module or
the extender cable.

(5) Connect applicable module to equipment
with extender cable (part number) 211681 FM C
15412 or equivalent) for access to test points.
Equ ipmen t  shou ld  be  comple t e  w i th  no rma l
complement  of  modules  including the module
under  tes t .

(6) Measurements are made with equipment
in idle condition and service request indicator
extinguished unless other specified.

2-3
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(7) Logic printed wiring board (1A1 through 1A3) A1A2.

Terminal Signal Note

ES
E7

E9
E11
E13

0.3 Vat 2250 Hz on 1.3 Vdc level.
0.6 V

NOTE
Frequency is dependent on

DTMF key selection.
0.3 at 2600 Hz on 1.2 Vdc level.
0.3 V at 570 Hz on 1.4 Vdc level.
0.3 Vat 425 Hz on 1.4 Vdc level.

(8) Common printed wiring board 1A4A2.

Terminal

E8
E9
E1O
E11
E13
(TP1)
E14
(TP4)
E15
(TP7)
E16
(TP2)

E17 (TP6)
E18 (TP5)
E20
E21
E22
E23
E24
E25
E26
E27
E28
E29
E30
E31
E32 (TP3)

Signal

0.3 Vat 425 Hz on 1.7 Vdc level
0.3 Vat 2250 Hz on 1.7 Vdc level
0.3 Vat 570 Hz on 1.7 Vdc level
0.3 Vat 2600 Hz on 1.7 Vdc level
6.0 V at 10 Hz

0.3 Vat 425 Hz on 0 Vdc level

0.3 Vat 2250 Hz on 3.0 Vdc level

6.0 Vat 0.167 Hz on 0 Vdc level

0.3 Vat 2600 Hz on 3.0 Vdc level
0.3 Vat 570 Hz on 3.0 Vdc level
1.8 Vat 2250 Hz on 3.0 Vdc level
4.0 Vat 2250 Hz on 3.0 Vdc level
1.2 Vat 2250 Hz on 3.0 Vdc level
1.8 Vat 570 Hz on 3.0 Vdc level
4.0 Vat 570 Hz on 3.0 Vdc level
1.2 Vat 570 Hz on 3.0 Vdc level
1.8 Vat 2600 Hz on 3.0 Vdc level
4.0 Vat 2600 Hz on 3.0 Vdc level
1.2 Vat 2600 Hz on 3.0 Vdc level
1.6 Vat 425 Hz on 3.0 Vdc level
3.8 Vat 425 Hz on 3.0 Vdc level
1.1 V at 425 Hz on 3.0 level
6.0 V at 10 “Hz

Press ACCESS SEIZE pushbutton.
Press ACCESS and DTMF keysender switches one at a

time.

Press ACCESS and RELEASE pushbuttons.
Lift TA-341(*)/TT handset off hook.
Lift TA-341(*)/TT handset off hook and then return

handset to on-hook.

Note

Lift TS-341(*)/TT handset off hook. Waveform is a 
square wave.

Lift TS-341(*)/TT handset off hook. Waveform is a
square wave with a duration of 2 seconds low l nd 4
seconds high.

Lift TA-341(*)/TT handset off hook. Waveform is a
square wave- 2 sec on, 4 sec off.

2-3. Supporting Illustrations
The schematic and wiring diagrams supplement
the voltage and resistance charts for tracing
circuit faults to a printed wiring board or chassis-

mounted part. The parts location drawings
identify the chassis-mounted parts of the case and
the channel modules. Refer to figures 2-1 through
2-9 and FO-1 through FO-4. . .

Section II. TROUBLESHOOTING

2-4 .  Genera l or resistance measurements at channel test points
Troubleshooting at direct and general support and printed wiring board terminals. Refer to the
maintenance isolates a fault to a module, a
subassembly, or a panel-mounted part. The voltage and resistance charts in paragraph 2-3 for

troubleshooting chart refers to signals, voltages these measurements.

2-4
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Figure 2-7. CV-1919A/G rear panel, parts location
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Figure 2-8. Channel module rear panel, parts location.
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Figure 2-9. Common module rear panel, parts location.

2 - 5 .  O r g a n i z a t i o n o f  T r o u b l e s h o o t i n g

Procodures
a. General. The first step in servicing the

CV-1919A/G is to determine if a module is
defective. Use module replacement to determine
whether defect is in module or converter chassis.
Further troubleshooting localizes the fault to a
printed wiring board or panel-mounted part.

b. Visual Inspection. Inspect the modules and
printed wiring boards for burned components,
broken or loose leads and defective solder con-
nections. These faults may often be located by
sight or smell.

c. Troubleshooting.
(1) The troubleshooting chart lists symp-

toms of possible troubles, probable causes, and
corrective action. The voltage and resistance
charts provide some of the information referenced
in the Corrective action column. If the trouble was

not initially defined, use
formance test (para 2-7)
symptoms.

(2) Refer to the wiring
point continuity checks.

the operational per-
to determine trouble

diagrams for point. to-

(3 )  Connect  TA-341(* ) /TT send  pair
through TS-402(*)/U to channel under test
RECEIVE binding posts and RECEIVE pair to
corresponding  SEND binding  posts ,  Set
TS-402(*)/U for 24 dB attenuation.

2-6. Troubleshooting Charts
The following charts list the malfunctions,
probable causes, and corrective actions commonly
a s s o c i a t e d  w i t h  t h e  C V - 1 9 1 9 A / G  w h e n
troubleshooting. The chart in a below provides
information concerning trouble on all channels,
and the chart in b below provides information
concerning trouble on any one channel.
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a .  T r o u b l e  O n  A l l  C h a n n e l s .

Malfunction

1. No operation
on internal
nor exter-
nal power.

2. No operation
on internal
power; nor-
mal opera-
tion on ex-
ternal pow -
er.

3. NIGHT ALARM in-
operative.

4. 570 Hz acknowledge
tone not heard
after pressing
SEIZE and ACCESS
pushbuttons while
connected to
remote switch-
board.

5. Single tone heard
when keying
digits from key-
sender.

6. One digit of key-
sender provides
no tone or single
tone output.

7. No DTMF tone out-
pute occur; all
other operations
normal.

8. 2600-Hz release
tone not gener-
ated when RELEASE
pushbutton

2-14

on

Probable cause

a.
b.

a.

b.

c.
d.

Fuse 1A4 F1 open.
INT-OFF-EXT switch

defective.

Power switch not in
INT position.

Corroded battery con-
tacts.

Weak or dead batteries.
Power switch defective.

a. NIGHT ALARM control in
OFF position.

b. NIGHT ALARM defective.

c. Common printed wiring
board 1A4A2 defective.

d. NIGHT ALARM
defective.

a. Defective SEIZE
button.

control

push-

b. Seize tone oscillator
not working.

a. Low or high frequency
oscillator defective.

b. Keysender pushbuttons
defective.

Keysender pushbutton
defective.

a. Defective wiring in VR
circuit.

b. Defective keysender and
oscillator assembly.

a. RELEASE pushbutton
defective.

b. Release oscillator
defective.

Corrective action

a. Check .25 AMP fuse; replace, if defective.
b. Check contacts of switch for continuity;

replace, if defective.

a. Set power switch to INT.

b. Clean battery contacts.

c. Replace batteries.
d. Set power switch to INT and check contact

continuity; replace switch, if defective.
a. Turn control clockwise.

b. Set control to LOUD, activate a SERVICE
REQUEST indicator, and check that
voltage lcross NIGHT ALARM indicator
terminals is 5.4 Vdc ±1; replace
NIGHT ALARM indicator, if defective.

c. Activate a SERVICE REQUEST indicator
and check for 6.4 Vdc ±1 at terminal
E3 of common board 1A4A2; if voltage
is not present, replace common
board 1A4A2.

d. If E3 voltage is present, but there is
no voltage at NIGHT ALARM indicator
terminals, replace control,

a. Press SEIZE pushbutton and check
continuity: replace, if defective.

b. If signal is not present at test point
TP7 on common module, check capacitor
1A4C3 for short and inductor 1A4L2
for open; replace, if defective. If
they are not defective, replace
common board 1A4A2.

c. If signal is present, check dc voltage
at terminal E9 on common board 1A4A2; ,
if voltage is not present, replace
common board 1A4A2.

a. Replace keysender and oscillator
assembly 1A4Al in common module.

b. Replace keysender and oscillator
assembly 1A4A1 in common module.

Replace keysender and oscillator
assembly 1A4A1 in common module.

a. Check for +3.0 V at S10-1 on keysender
1A4A1A2.

b. Check for +6.4 V l t E12 (W-R wire with
any key depressed and for 0.75 V p-p
DTMF tones at E15 (W wire) with each
key depressed. If l ny voltage is not

. present, replace keysender and
oscillator assembly 1A4A1.

a. Check continuity of RELEASE pushbutton:
replace. if defective.

b. If signal is not present at test point
TP6 on common module, check capacitor
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Malfunction

common module
and ACCESS push-
button on channel
module are
pressed.

9. SERVICE REQUEST
indicator light
does not go out
when plug is
inserted into
either channel
jack.

10. 4-wire sub-
scriber(s) indi-
cates ringback
not received
when seizing
channel.

Probable cause

570-Hz oscillator
defective.

is

Ringback oscillator or
interrupter circuit
defective.

b .  T r o u b l e  O n  A n y  O n e  C h a n n e l .

Malfunction

1. NIGHT ALARM and
SERVICE REQUEST
do not operate.

2. SERVICE REQUEST
indicator does
not operate, but
NIGHT ALARM does,

3. 570-Hz acknowledge
tone not heard
after pressing
SEIZE and ACCESS
pushbuttons.

4. No DTM F tone out-
puts occur. All
other operation
normal.

5. SERVICE REQUEST
indicator light
does not go out
when plug is
inserted into one
channel jack.

6. SERVICE REQUEST in-
dicator light does
not go out when
plug is inserted
into either chan-
nel jack.

Probable cause

2250-Hz detector on
channel module analog
board or seize latch on
logic board defective.

a. SERVICE REQUEST indicator
defective.

b. Logic board A1A2 defec-
tive.

a. ACCESS pushbutton
defective.

b. Logic printed wiring
board A1A2 defective.

DTMF gate circuit defective.

a. Channel jack defective.
b. Logic printed wiring

board A1A2 defective.

Acknowledge gate
inoperative.

circuit

Corrective action

1A4C4 for short and inductor 1A4L4
for open; replace, if defective. If
they are not defective, replace common
board 1A4A2.

c. If signal is present at test point
TP6 on common module, check dc
voltage at terminal E 11: if voltage
is not present replace common board
1A4A2.

a. If signal is not present at test point
I TP5 on common module, check capacitor

for1A4C1 for short and inductor 1A4L1
open; replace if defective. If they
are not defective, replace common
board 1A4A2.

b. If signal is present at TP5, check dc
voltage at terminal E 10 on common
board 1A4A2. If voltage is not
present, replace common board 1A4A2.

a. If signal is not present at TP4 on
common module, check capacitor 1A4C2 for
short and 1A4L3 for open; replace, if
defective. If they are not defective,
replace common board 1A4A2.

b. If signal is present at TP4, check dc
voltage at terminal E8 of common

board 1A4A2; if voltage is not present,
replace common board 1A4A2.

Corrective action

Lift receiver from TA-341 (*)/TT to apply

a.

b.

a.

b.

seize signal, then measure voltage at TP4;
if voltage is over 3 volts, replace logic
board A1A2; if voltage is less than 1
volt, replace analog board A1A1.

Check lamp; replace, if defective.

Replace logic board A1A2.

Press ACCESS pushbutton and check
continuity; replace, if defective.

Replace logic board A1A2.

Replace logic board A1A2,

a. Insert plug into other channel jack; if
light goes out, replace first jack.

b. Replace logic board A1A2.

Replace logic board A1A2.
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Malfunction

7. 2600-Hz release
tone not cent.

8. 4-wire sub-
scriber(s) indi-
cates ring back
not received
when seizing
channel.

9. No voice trans-
mission from
2-wire to 4-wire
circuit, but
transmission
occurs from 4-
wire to 2-wire
circuit .

10. No Voice trans-
mission from 4-
Wire to 2-wire
circuit , but
transmission
occurs from 2-
wire to 4-wire
circuit.

2-16

Probab/e cause

a. ACCESS pushbutton
defective.

b. Logic printed wiring
board A1A2 defective.

Ringback gate circuit
inoperative.

Access jack defective or
voice gate on logic printed

wiring board A 1A2.

a. Accees jack defective.
b. Transformer on logic

printed wiring board
A1A2 defective. l

Corrective action

a. Press ACCESS pushbutton and check
continuity; replace, if defective.

b. Replace logic board A1A2.

Replace logic board

a. Set TS-402(*)/U

A1A2.

to O dB attenuation,
then ineert operator’s plug into
second jack; if there is still no
communication, replace logic board
A1A2.

6. If using second jack establishes
communication, replace first jack.

a. Set TS-402(*)/U to 0 dB attenuation,
then check ‘channel module jack for
faulty contact.

b. Replace logic board A1A2.

Figure 2-10. Operational performance test.
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2-7. Operational Performance Test b. Test Connections (fig. 2-10).
a. Test Equipment and Materials. (1) Connect T A - 3 4 1 ( * ) / T T  s e n d  p a i r

Step
No.
—

1

2

3

4

5

6

7

8

9

10

11

(1) Telephone TA-312/PT with Plug PL-51. through T S - 4 0 2 ( * ) / U  t o CV-1919A/G
CHANNEL 1 RECEIVE pair.

(2) Telephone Set TA-341(*)/TT.

(3) Attenuator TS-402(*)/U.
(2) Connect TA-341(*)/TT receive pair to

CV-1919A/G CHANNEL 1 SEND pair.

c .  Procedure .

Control settings

Test l quipment

Handset of TA-
341(*)/TT on
hook.
TS-402(*)/U to
24 dB.

Handset of TA-312/PT
on hook.

TS-402(*)/U to
0 dB.

Listen for signals
in TA-341(*)/TT
receiver.

Reconnect TA-
341(*)/TT send
pair.

TS-402(*)/U to 24
dB.

Equipment under
test

Power switch to
INT. NIGHT
ALARM OFF-
LOUD to OFF,
(Batteries in-
stalled)

Press and hold
ACCESS push-
button.

Press and hold
ACCESS push-
button.

Press and hold
ACCESS push-
button.

Test procedure

Remove handset from TA-341(*)/TT
and listen for signal.

Rotate NIGHT ALARM OFF-LOUD
control clockwise.

Connect TA-312/PT to channel
jack of channel under test.

Establishes two-way communica-
tion between TA-312/PT and
TA-341(*)/TT; then disconnect
TA-341(*)/TT send pair from
TS-402(*)/U.

Press RELEASE pushbutton
momentarily.

Press SEIZE pushbutton.

Press keycall pushbutton 1, then
2, etc. to check all keycall
pushbuttons.

Handsets of TA-312/PT and
TA-341(*)/TT on hook.

Handset of TA-341(*)/TT off
hook.

Disconnect TA-312/PT from chan-
nel jack.

Connect TA-312/PT to other
jack of channel under test.

Place handset of TA-341(*)/TT
on hook.

Disconnect TA-312/PT from
channel jack.

Repeat complete test for
channels 2 and 3.

Performance standards

SERVICE REQUEST indicator
glows and ringback
signal is heard.

NIGHT ALARM sounds and
its volume increases
as control is rotated.

SERVICE REQUEST indicator
light goes out and
NIGHT ALARM stops.

None

2600-Hz signal is heard for
3 to 10 seconds.

2250-Hz signal is heard.

DTMF signal is heard for
each keycall pushbutton.

SERVICE REQUEST indicator
and NIGHT ALARM activated.

SERVICE REQUEST indicator
and NIGHT ALARM remain
activated and ringback
is heard in TA-341(*)/TT.

SERVICE REQUEST indicator
and NIGHT ALARM remain
activated.

SERVICE REQUEST indicator
and NIGHT ALARM are
deactivated.

SERVICE REQUEST indicator
and NIGHT ALARM are
activated.

SERVICE REQUEST indicator
and NIGHT ALARM are
deactivated.
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Section Ill. MAINTENANCE OF TELEPHONE SIGNAL
CONVERTER CV–1919A/G

2-4.  General
This section provides instructions for repair of the
CV-1919A/G by the replacement of assemblies
and parts authorized at direct support and general
support maintenance. Do not disassemble the
equipment except to replace a specific defective
assembly or part. The following instructions are
for the removal and replacement of those chassis
or panel-mounted parts for which the procedures
are not obvious.

CAUTION
Turn off power before removing any
module, assembly or part.

2-9. Replacement of Major Assemblies
a.  Removing  Channel  Modules  1A1A1,

1A2A1, and 1A8A1 and Common Module 1A4.

NOTE
The three channel modules are identical
and can be interchanged.

(1) Loosen the captive screws at top and
bottom of module front panel.

(2) Grasp handle and pull module straight
out of chassis.

b. Installing Channel Modules 1A1A1, 1A2A1,
and 1A3A1, and Common Module 1A4.

(1) Carefully align the guide pins on module
rear connector with guides adjacent to connector
on main chassis: then press module firmly into
place.

(2) See that module is properly seated and
secure to the case with the captive screws on the
module front panel.

c. Removing Main Chassis.
(1) To remove main chassis from the case,

remove the three channel modules and common
module (a above).

(2) Remove the 10 screws and flat washers
that secure the main chassis to the case.

(3) Rotate main chassis upwards at about a
450 angle and pull the chassis through the
opening at the front of the case.

CAUTION
Do not unsolder any wires except as
required to remove a specific part.

d. Installing Main Chassis.
(1) While inserting main chassis into the

case, tilt the chassis at about 450 angle with the
top of the chassis toward the case.

(2) Slide the chassis into case, place the
chassis in vertical position, and align the 10 screw
holes.
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(3) Insert the ten screws and fiat washers,
but do not tighten.

(4) Check that cable along the rear of the
chassis is not pinched and does not interfere with
chassis position.

(5) Tighten the 10 screws to secure the
chassis to the case.

(6) Reinstall the three channel modules and
common module ( b above).

2-10. Replacement of Printed Wiring Boards

a. Removing Channel Module Printed Wiring
Boards Al and A2. When looking at the rear
panel of a channel module, analog printed wiring
board Al is on the right and logic printed wiring
board A2 is on the left (fig. 2-6).

(1) Remove channel module (para 2-9a).
(2) Place channel module on flat surface with

the board to be replaced facing up.
(3) Release board by removing the six screws

and fiat washers located along the outer edge of
the printed wiring board. .

NOTE
The printed wiring boards are hard-
wired to the circuit at terminals located
along the bottom of the board.

(4) Tilt top of printed wiring board away
from channel module to gain access to the wired
terminals.

(5) Label each wire with its terminal number;
then unsolder the wiring harness and remove the
printed wiring board.

b. Installing Channel Module Printed Wiring
Boards,

(1) Place channel module on a flat surface with
side on which board is to be mounted facing up
(fig. 2-8).

(2) Set the printed wiring board on the
channel module with the mounted parts facing
away from the module and so that the wiring
terminals are adjacent to the wiring harness.

(3) Tiit the top of the board away from the
module and solder the wiring harness (as labeled)
to the terminals.

(4) Press the beard into place and see that no
wires are pinched between the board and module 
frame.

(5) Secure the printed wiring board with the
six screws and fiat washers.

(6) Reinstall channel module (para 2-9b).
c .  Removing  Common Module  Common

Printed Wiring Board 1A4A2. When looking at
the rear panel of the common module, common



printed wiring board is on the right (fig. 2-9).
(1) Remove common module (para 2-9a).
(2) Place common module on flat surface

with the common printed wiring board facing up.
(3) Release board by removing the four

screws and flat washers located in the corners of
the board.

(4) Tilt the printed wiring board down from
the top to gain access to the wiring terminals.

NOTE
The printed wiring boards are hard-
wired to the circuit at terminals located
along the bottom of the board.

(5) Label each wire with its terminal number
then unsolder the wiring harness and remove the
printed wiring board.

d. Installing Common Module Common
Printed Wiring Board 1A4A2.

(1) Place common module on a flat surface
with side on which board is to be mounted facing
up.

(2) Set printed wiring board on the common
module with mounted parts facing away from the
module and so that the wiring terminals are
adjacent to the wiring harness.

(3) Tilt the top of the board away from the
module and solder the wiring harness (as labeled)
to the terminals.

(4) Press printed wiring board into place and
see that no wires are pinched between the printed
wiring board and the common module frame.

(5) Secure printed wiring board with the four
screws and flat washers.

(6) Reinstall common module (para 2-9 b).

2 - 1 1 .  R e p l a c e m e n t  o f  K e y s e n d e r  a n d
Oscillator Assembly 1A4A1

a. Removing Keysender  and Osc i l la tor
Assembly 1A4A1.

(1) Remove common module (para 2-9a).
(2) Release common module printed wiring

board 1A4A2 (para 2-10C (1) through (4)).

NOTE
Do no unsolder any connections.

(3) Release keysender and osc i l la tor
assembly from the front panel by removing the
two screws (located on front panel, one on each
side of  keysender), spacer, washers and
associated nuts.

(4 )  Care fu l ly  remove  keysender  and
oscillator assembly from front panel and draw it
through space between module case and tilted
common printed wiring board.

(5) Tag and unsolder only wires connected
to terminals identified in figure 2-11. Do not
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detach wires to keysender tuning contacts located
on each of the four sides of keysender assembly.

Al

Figure 2-11. Keysender and oscillator assembly terminal
location.

b.  Installing Keysender and Oscillator
Assembly 1A4A1.

(1) Place common module on a flat surface with
wiring harness extended upward through side of
module.

(2) Set keysender and oscillator assembly
adjacent to common module.

(3) Solder wiring harness (as labeled) to
terminals.

(4) Insert screw with washer through the
front panel hole next to the OFF-LOUD control,
slide spacer over screw, and hold in place.

(5) Carefully move keysender and oscillator
assembly through side of common module frame
with pushbuttons 1, 2, and 3 located toward top
of front panel.

(6)  Position keysender and oscil lator
assembly over the screw and spacer and secure
with washer and nut.

(7) Align the other mounting hole with the
corresponding mounting in the front panel; insert
screw with washer through the front panel and
secure with washer and nut.

(8) Tighten both nuts.
(9) Install common printed wiring board to

left side of common module (para 2-10 d (4) and
(5)).
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(10) Install common module (para 2-9 b).

2-12. Replacement of Battery Case
The battery case should be removed only if
damaged by battery spew.

a. Removing Battery Case.
(1) Remove common module from case (para

2-9a) and remove BATTERIES drawer from
common module.

(2) Unsolder the red (positive) and black
(negative) leads from the plus (+) and minus (-)
terminals at the rear of the battery case.

(3) Remove four front panel screws adjacent
to the BATTERIES drawer.

(4) Remove two screws at bottom of battery
case going into rear of front panel.

(6) Remove six screws attaching battery
case to chassis (three screws along each side).

(6) Remove battery case; then remove any
excess RTV compound from along edge of frame.

b. Installing Battery Case.
(1) Place battery case along bottom edge of

common module with + and - terminals toward
rear; then fasten with six screws to frame.

(2) Insert the two screws through the
battery case into the rear of the front panel and
tighten screws.

(3) Fasten the four screws through the front
panel.

(4) Solder the red lead to the rear panel +
terminal and the black lead to the - terminal.

CAUTION
Battery case opening must be com-
pletely covered with sealant to prevent
battery spew from damaging equip-
ment.

(5) Apply DOW Corning Sealant type RTV-
731 or equivalent to rear edge of battery case ad-
jacent to common module frame.

(6) Reinstall batteries and BATTERIES
drawer.

2-13. Raplacement of Chassis and Panel
Mounted Parts

Most parts mounted on the chassis or panels need
no special instructions for  removal  and
replacement. Those parts f o r  w h i c h  t h e
procedures may not be obvious are listed in
subparagraphs b through g below.

a. General. No special disassembly in-
structions are needed for most chassis- and panel-
mounted parts. The removal and installation
instructions for the binding posts and ground lug
are included.

b. Removing 4-wire SEND and RECEIVE,
and Battery + and - Binding Posts E1 through
E14 from Rear Panel.

2-20

(1) Remove main chassis (para 2-9c).
(2) Remove nut, terminal lug, and washer

from inside the case.
(3) Remove binding post, shoulder washer,

and O-ring from rear panel.
c. Installing 4-wire SEND and RECEIVE and

Battery + and - Binding Posts El through E14
on Rear Panel.

(1) Set Ii-rings, shoulder washer and binding
post into rear panel.

(2) Slide washer and terminal lug over
binding post stud and secure with nut.

(3) Reinstall main chassis (para 2-9d).
d. Removing GND Lug E15 Rear Panel (fig.

2-12).
(1) Remove main chassis from the case (para

2-9 c).
(2) Remove wing nut and two flat washers

from ground lug.
(3) Remove hex nut, lock washer, flat

washer, and thread seal from ground lug.
(4) Slide ground lug out of panel (from inside

of chassis) and remove lock washer and two wire
terminals.

e. Installing GND Lug E16 on Rear Panel.
(1) Install the wire terminals and internal

tooth lock washer on ground lug (hex head cap
screw ).

(2) Insert ground lug into ground lug hole of 
rear panel, from inside to outside of chassis.

(3) Slide thread seal, flat washer, and spring
lock washer over ground lug on outside of chassis
and secure lug to chassis with hex nut.

(4) Install two flat washers and wing nut on
ground lug.

(5) Upset four end threads after assembly of
all attaching parts to retain wing nut.

(6) Reinstall main chassis (para 2-9 d).
f .  Replacing Module Connector Pins Or

Connector On Channel Module.
(1) Release one printed wiring board from

channel module (para 2-10 a (1) through “(4)).
(2) Pull connector pin with extraction tool

part number CET-20-11 (FMC 71468).
{3) Cut wire(s).
(4) Crimp wire(s) to replacement pin with

crimping tool part number MS3191-1 (with
locator P-20-3191-1), d insert wired pin into
connector; make sure it is seated firmly.

(5) If entire connector is to be replaced, tag 
each wire to identify its connection before
disconnecting any; then pull all pins, replace
those pins which are defective, replace the
connector shell ,  and insert connector pins into 
proper contact positions.

(6) Reinstall printed wiring board (para
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Figure 2-12. Ground lug replacement.

2-10 b (4) through (6)).
g. Replacing Module Connector Pins or

Connector On Chassis.
(1) Remove main chassis from use (para

2-9c) .
(2) Pull connector pin with extraction tool

part number (CET-20-11 (FMC 71468).
(3) Remove defective connector pin by

cutting wire as close to pin body as possible.
(4) Crimp wire(s) to replacement pin with

crimping tool part number MS3191-1 (with
locator P-20-3191-1), and insert wired pin into

connector; make sure it is seated firmly.
(5) If entire connector is to be replaced, tag

each wire to identify its connection before
disconnecting any; then pull all pins, replace
those pins which are defective, replace the con-
nector shell, and insert connector pins into proper
contact positions.

(6) Reinstall main chassis in case (para
2-9d) .

h. Replacing NIGHT ALARM on Common
Module. Turn front panel cap of NIGHT ALARM
counterclockwise to release NIGHT ALARM.
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APPENDIX A

REFERENCES

TM 11-2044
TM 11-2134

TM 11-5805-201-12

TM 11-5805-262-12

TM 11-5805-384-12

TM 11-5805-386-12

TM 11-5805-628-12

TM 11-6625-366-15

TM 11-6625-1703-15

Attenuators, TS-402/U and TS-402A/U.
Manual Telephone Switchboard SB-86/P; Installation and

Operation. (TO 31W1-2P-11).
Operator’s and Organizational Maintenance Manual; Including

Repair Parts and Special Tool Lists :Telephone Set TA-312/PT.
Operator’s and Organizational Maintenance Manual: Switchboards,

Telephone, Manual SB-22/PT and SB-22A/PT.
Operator and Organizational Maintenance Manual Including Repair

Parts and Special Tools List for Telephone Sets TA-341/TT and
TA-341A/TT.

Operator’s and Organizational Maintenance Manual Including Repair
Parts and Special Tools List for Converter, Telephone Signal
CV-1919A/G.

Operator’s and Organizational Maintenance Manual: Automatic
Central Offices, Telephone AN/TTC-33(V)1 and AN/TTC-38(V)2.

Operator’s Organizational, DS, GS, and Depot Maintenance Manual
Multimeter TS-352B/U.

Operator, Organizational, DS, GS, and Depot Maintenance Manual
Including Repair Parts and Special Tool Lists: Oscilloscope
AN/USM-281A.
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APPENDIX B

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

REPAIR PARTS AND SPECIAL TOOLS LIST

(INCLUDING DEPOT MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS)

Section I. INTRODUCTION

B-1. Scope
This appendix lists repair parts and special tools
required for the performance of direct support,
general support, and depot maintenance of the
CV-1919A/G.

B-2. General
This repair parts and special tools list is divided
into the following sections:

a. Repair Parts for Direct Support, General
Support, and Depot Maintenance—Section II. A
list of repair parts authorized at the direct and
general support level for the performance of
maintenance. This list also includes parts which
must be removed for replacement of the
authorized parts. Parts lists are arranged by
functional groups in ascending numerical
sequence with the parts in each group listed
alphabetically within assemblies.

b. Federal Stock Number and Parts Number
Index — Section III. A list,  in ascending
numerical sequence, of all Federal stock numbers
appearing in the listings, followed by a list in
alphabetical numerical sequence, of all reference
numbers appearing in the listings. Federal stock
number and reference numbers are cross-
referenced to each illustration figure and item
number appearance.

c. Reference  Designator  to  Figure/Item
Number Index–Section IV. A list, in ascending
alphabetical numerical sequence, of all electrical
reference designators. Reference designators are
cross-referenced to each illustration figure and
item number appearance.

B-3 Explanation of Columns
The following provides an explanation of columns
found in the tabular listings.

a. Source, Maintenance, and Recoverability
Codes (SMR).

(1) Source code. Source codes are assigned to
support items to indicate the manner of acquiring
support items for maintenance, repair, or

overhaul of end items. Source codes are entered in
the first and second positions of the Uniform
SMR Code format as follows:

Code Definition
PA – Item procured and stocked for an-

ticipated or known usage.
PB– Item procured and stocked for in-

surance purposes because
essentiality d i c t a t e s  t h a t  a
minimum quantity be available in
the supply systems.

AF– Item to be assembled at direct
support maintenance level.

AH – Item to be assembled at general
support maintenance level.

XA – Item is not procured or stocked
because the requirements for the
item will result in the replacement
of the next higher assembly.

XB– Item is not procured or stocked. If
not available through salvage
requisition.

NOTE
Cannibalization or salvage may be used
as a source of supply for any items
source coded above except those coded
XA, XD, and aircraft support items as
restricted by AR 700-42.

(2) Maintenance code. Maintenance codes
are assigned to indicate the levels of maintenance
authorized to USE and REPAIR support items.
The maintenance codes are entered in the third
and fourth positions of the Uniform SMR Code
format as follows:

(a) The maintenance code entered in the
third position will indicate the lowest main-
tenance level authorized to remove, replace, and
use the support item. The maintenance code
entered in the third position will indicate one of
the following levels of maintenance:
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code Application/explanation

O– Support item is removed, replaced,
used at the organizational level of
maintenance.

F– Support item is removed, replaced,
used at the direct support main-
tenance level.

H– Support item is removed, replaced,
used at the general support level.

D– Support items that are removed,
replaced, used at the depot only.

(b) The maintenance code entered in the
fourth position indicates whether the item is to be
repaired and identifies the lowest maintenance
level with the capability to perform complete
repair (i.e., all authorized maintenance functions).
This position will contain one of the following
maintenance codes:

code Application/explanation

F– The lowest maintenance level capable
of complete repair of the support
item is the direct support level.

H– The lowest maintenance level capable
of complete repair of the support
item is the general support level.

D– The lowest maintenance level capable
of complete repair of the support
item is the depot level.

Z–  Nonreparable .  No repair is
authorized.

(3) Recoverability code. Recoverabi l i ty
codes are assigned to support items to indicate
the disposition action on unserviceable items. The
recoverability code is entered in the fifth position
of the Uniform SMR Code format as follows:
Rccoverability

codes  Definition
Z– Nonreparable  i tem.  When un-

serviceable, condemn and dispose
at the level indicated in position 3.

F– Reparable item. When uneconom-
ically reparable, condemn and
dispose at the direct support
level.

H– Reparable item. When uneconom-
ically reparable, condemn and
dispose at the general support
level.

D– Reparable item. When beyond lower
level repair capability, return to
depot. Condemnation and disposal
not authorized below depot level.

b. Federal Stock Number. Indicates the
Federal stock number assigned to the item and
will be used for requisitioning purposes.

c. Description. Indicates the Federal item
name and a minimum description required to
identify the item. The last line indicates the 
reference number followed by the applicable
Federal Supply Code for Manufacturer (FSCM) in
parentheses. The FSCM is used as an element in
item identification to designate manufacturer or
distributor or Government agency, etc., and is
identified in SB 708-42.

d. Unit of Measure ( U/M). Indicates the
standard or basic quantity by which the listed
item is used in performing the actual maintenance
function. This measure is expressed by a two-
character alphabetical abbreviation, e.g., ea, in,
pr, etc., and is the basis used to indicate quan-
tities and allowances in subsequent columns.
When the unit of measure differs from the unit of
issue, the lowest unit of issue that will satisfy the
required units of measure will be requisitioned.

e. Quantity Incorporated in Unit. Indicates the
quantity of the item used in the breakout shown
on the illustration figure, which is prepared for a
functional group, subfunctional group, or an
assembly. The letters “REF” are used to indicate
a repeated item within an assembly; the first item
shows the quantity used in the assembly.

f. 30-Day DS/GS Maintenance Allowances.
The repair parts indicated by asterisk entries in 
separate allowance columns for DS and GS
represent those authorized for use at that
category of maintenance to be requisitioned on an
“as required” basis.

g. 1 - Y e a r  A l l o w a n c e s  P e r  1 0 0  E q u i p -
ments/Contingency Planning Purposes. This
column indicates that the items identified with an
asterisk are authorized to be requisitioned as
required .

h. Depot Maintenance Allowance Per 100
Equipments. This column indicates that the items
identified with an asterisk are authorized to be
requisitioned as required.

i. Illustration. This column is divided as
follows:

(1) Figure number. Indicates the figure
number of the illustration on which the item is
shown.

(2) Item number. Indicates the callout
number used to reference the item on the
illustration.

B-4. Special Information.
Not applicable.

B-5. How to Locate Repair Parts
a When Federal Stock Number, Reference

Number, or Electrical Reference Designator is
Unknown:
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(1) First. Using the table of  contents
determine the functional group or functional
subgroup within which the repair part belongs.
This is necessary since illustrations are prepared
for functional groups and functional subgroups,
and listings are divided into the same groups.

(2) Second. Find the illustration covering the
group or functional subgroup to which the repair
part belongs.

(3) Third. Identify the repair part on the
illustration and note the illustration figure and
item number of the repair part.

(4) Fourth. Using the Repair Parts Listing,
find the functional group or functional subgroup
to which the repair part belongs and locate the
illustration figure and item number noted on the
illustration.

b. When an Electrical Reference Designator is
Known:

(1) First. Using the Reference Designator
Index, find the pertinent reference designator.
This index is an ascending alphabetical-numerical
listing of complete reference designators.

TM 11-5805-386-34/NAVELEX 0967-466-1020

Determine the figure and item number applicable
to the reference designator.

(2) Second. Using the table of contents
locate the functional group applicable to this
figure number. The repair parts list identifying
the part can then be located.

c. When Federal Stock Number or Reference
Number is Known:

(1) First. Using the Index of Federal Stock
Numbers and Reference Numbers find the
pertinent Federal stock number or reference
number. This index is in ascending FSN sequence
followed by a list of reference numbers in
ascending alphabetical-numerical. sequence,
cross-referenced to the illustration figure number
and item number.

(2) Second. Using the Repair Parts Listing,
find the functional group or functional subgroup
of the repair part and the illustration figure
number and item number referenced in the Index
of Federal Stock Numbers  and Reference
Numbers.

(Next printed page is B-5)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT , GENERAL SUPPORT , AND DEPOT MAINTENANCE (Continued)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT , GENERAL SUPPORT , AND DEPOT MAINTENANCE (Continued)
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SECTION II. REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE (Continud)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT. AND DEPOT MAINTENACE [Continued]
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SECTION II. REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT AND DEPOT MAINTENANCE (Continued)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT  AND DEPOT MAINTENANCE (Continued)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE (Continued)
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SECTION IIREPAIR PARTS FOR DIRECT SUPPORT AND GENERAL SUPPORT AND DEPOT MAINTENANCE (Continued)
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SECTION II. REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE (Continued)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE (Continued)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT Maintenance [Continued]
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SECTION II EPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE [Continued)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE [continued)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE [Continued)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE [Continued)
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE [Continued]
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT. AND DEPOT MAINTENANCE (Continued)
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SECTION II REPAIR PARTS FOR DlRECT SUPPORT,GEUERAL SUPPOUT, AND DEPOT MAINTENANCE (Continued]
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE [Continued]
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE (Continued]
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SECTION II REPAIR PARTS FOR DIRECT SUPPORT, GEUERAL SUPPORT, AND DEPOT MAINTENANCE [Continued)
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SECTION H REPAIR PARTS FOR DIRECT SUPPORT, GENERAL SUPPORT, AND DEPOT MAINTENANCE [Continued)
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Figure B-1. Converter, Telephone Signal CV-1919A/(3.
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Figure B-2. Channel module assembly 1A1A1 through 1A8A1.

Figure B-3. Panel, common module assembly.
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Figure B-4.. Common module aasembly, 1A4.
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Figure B-5. Circuit card, channel module, analog, 1A1A1A1 through 1A8A1A1, SMD743625.
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Figure B-6. Circuit card, channel module, logic, 1A1A1A2 through 1A3A1A2, SMD743632.
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Figure B-7. Circuit card, common module, 1A4A2, SMD743653.
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Figure B-8. Circuit card, oscillator, 1A4A1A1, SMD743720.

Figure B-9. Keysender and oscillator assembly, 1A4A1.
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SECTION III. FEDERAL STOCK NUMBER AND PART NUMBER INDEX
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SECTION III. FEDERAL STOCK NUMBER AND PART NUMBER lNDEX
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SECTION III. FEDERAL STOCK NUMBER AND PART NUMBER INDEX
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SECTION III. FEDERAL STOCK NUMBER AND PART NUMBER INDEX
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SECTION III. FEDERAL STOCK NUMBER AND PART NUMBER INDEX
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REFERENCE DESIGNATOR TO FIGURE/lTEM NUMBER INDE
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SECTION IV. REFERENCE DESIGNATOR TO FIGURE/ ITEM NUMBER lNDEX
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