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CHAPTER 1
THEORY

tenance for Telephone Set TA-1/PT.
cludes instructions appropriate to third, fourth,

1. Scope

a. This manual covers field and depot main-
It in-

and fifth echelons for troubleshooting, testing,

and adjusting the equipment, and replacing )

maintenance parts. It also lists tools and test

-equipment for third, fourth, and fifth echelon

maintenance. Detajled functions of the equip-

‘ment are covered in the schematic diagram
‘analysis (par. 3). on

b. The complete technical manual for this

éqﬁipment includes TM 11-5805-243-12, TM
11-5805-243-12P, and TM 11-5805-243-35P

c. Forward comments concerning this man-
ual to the Commanding Officer, U. S. Army
Signal . Pubhcatlons Agency, Fort Monmouth,
N.J. -

Note. For applicable forms and records, see para-
graph 2, TM 11-5805-243-12.

2. Differences in Equipment

Internal differences are listed in the chart
below; external differences are listed in TM
11-5805-243-12.

Figure No. "~ Item

Order No. Comment
s Lockwasher (3)........ 24977 — Phila - 55 (serial | Not used.
: i No. 1 through 5009).
gz g Lockwashers (7) —........ 19629-Phila-58 ... ... Not used.
6 Press-to-talk ~ switch | 19629-Phila-58 ... . . Electrical contact assembly S1 is held together
contact assembly Sl with one screw instead of two.
. {115 it
T e Generator contact as- 19629—Phlla—58 .................. Electrical contact assembly S2 is held together ‘
i sembly S2 (8). e - with one screw instead of two.
1 and Capacitor Cl.........._.._. 24977 - Phila - 55 (serial | Capacitor C1 is connected between transmitter
10 No. 1 through 209). element MK1 and receiver element RE1, On

all other equxpments, capacitor Cl is con-
nected between transmitter element MK1
and buzzer DS1,

3. Schematic Diagram Analysis

(fig. 1)
a. Outgoing Signaling. "

(1): When. the generator lever . (fig. 2) is
depressed, its initial motion actuates
generator switch S2. The switch opens
the circuit between line terminal L1
and buzzer DS1, the transmitting and

"~ the receiving circuits, and closes the
circuit between line terminal L1 and’
generator G1. As the generator lever
moves downward, it rotates the hand-

~ generator rotor. This rotation gener-

ates 20 cycles per second (cps) alter-
nating current (ac) at 65 to 80 volts,

- which is impressed across line term-
inals L1 and L2.

(2) When the generator lever is released,
the lever, which is sprmg—loaded
springs back freely w1thout turning
the generator rotor. As the generator
lever returns to its normal position,
the spring contacts of the generator
switch open the circuit between line
terminal L1 and generator G1, and
close the CII‘Clllt between line terminal
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permanent magnet are moved away
from the armature. The armature,
which is spring-loaded, rotates back
to the nonoperated position.

L1 and buzzer DS1, the transmitting,
and the receiving circuits.

‘ b. Incoming Signaling.
(1) The incoming signaling current (ac)

from the distant telephone or switch-
board, passes through the normally
closed contacts (A and B) of gen-
erator switch S2, and flows through

—buzzer DS1 and visual indicator DS2.

The incoming signaling current is
blocked from the receiving and trans-
mitting circuits by capacitor. Cl1,
which offers high impedance to 20-cps
current, and low impedance to voice-
frequency currents.

(2) As the 20-cps signaling current passes

through the coil of buzzer DS1, the
armature of the buzzer is alternately
magnetized. As the armature is mag-
netized in opposite directions, it vi-
brates between the poles of a perman-

ent magnet and strikes against the =

buzzer diaphragm, producing the sig-
naling sound. E '

(3) The buzzer volume is mechanically

controlled by a screw attached to the
buzzer volume control knob. ‘The
serew moves in or out to vary the

distance through- which the buzzer —

armature can vibrate. This action
varies the force with which the
armature strikes the diaphragm, and
thereby determines the loudness of the
buzzer sound. When the buzzer vol-
ume control knob is in the OFF posi-
tion, the armature is clamped tight,
so that it cannot vibrate ; therefore, no
sound can be produced.

(4) As the signaling current passes

through the coil of visual indicator
DS2, a magnetic field is produced. The
magnetic field rotates the armature to
a position where its markings (fig. 1,
TM 11-5805-243-12) can be seen
through openings in the top of the
visual indicator. The armature is
held in the operated position by a
small permanent magnet attached to
an arm that is linked to the press-to-
talk switch. When the press-to-talk
switch is pressed, the arm and its
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¢. Voire Transmission.

(1)

(2)

When press-to-talk switch S1 is de-
pressed, contacts B and C connect to
complete the transmitting circuit. Con-
tacts B and A open to insert limiting
resistor R1 in series with the receiver
element.

When voice sound waves strike the
diaphragm in transmitter element
MK]1, the armature is actuated in the
transmitter element. An alternating
current, at the same frequency as that
of the voice sound waves, is generated.
Most of the generated current is trans-
mitted over the transmission line
through contacts BC of switch S1 and
contacts BA of switch S2. A small
portion of the generated current
(limited by resistor R1) ©passes

_through the receiver element to pro-

(3)

duce a small amount of sidetone dur-
ing voice -transmission, so that the
telephone set will not sound dead.
Capacitor C1 has a low impedance to
voice frequencies.

The transmitter current is prevented
from passing through the buzzer and
visual indicator circuit by the induct-
ance of the windings of the buzzer and

" the visual indicator, which offer a high

impedance to voice frequencies.

d.- Voice Reception.

(1)

(2)

The incoming voice signal passes
through the normally closed contacts
(A and B) of generator switch S2,
through capacitor Cl1, receiver ele-
ment RE1, and through the normally
closed contacts (B and A) of press-to-
talk switch S1.

As the incoming voice signal passes
through the receiver element, it ac-
tuates the receiver armature and, in
turn, causes the receiver diaphragm to
vibrate, thereby reproducing the voice
of the distant party.
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NOTES:
. TERMINAL LETTER OR NUMBER DESIGNATIONS ARE ASSIGNED

ARBITRARILY FOR REFERENCE PURPOSES.
. GENERATOR SWITCH S2 AND PRESS—TO—TALK SWITCH S| SHOWN

IN NONOPERATED POSITION,

N

. CAPACITOR CI IS CONNECTED AS SHOWN ON EQUIPMENTS BEARING

ORDER NO. 24977-PHILA-55, SERIAL NUMBERS | THROUGH 209.

Figure 1. Telephone Set TA-1/PT, schematic diagram.

TM5B05-243-35-1
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CHAPTER 2
TROUBLESHOOTING

4. General Instructions

Troubleshooting: at field and depot mainte-
nance levels includes all the techniques out-
lined for organizational maintenance (TM 11-
58056-243-12) and any special or additional
techniques required to isolate a defective part.
The field and depot maintenance procedures
are not complete in themselves but supplement
the procedures described in TM 11-5805-243-

12. The systematic troubleshooting procedure;- .

which begins with the checks that can be per-

formed at an organizational level, must be com-

pleted by means of localization and isolating
techniques.

5. Troubleshooting Procédures

a. General. The first step in servicing a de-
fective telephone set is to localize the fault.
Localization means tracing the fault to a de-
fective circuit. Isolation means tracing the
fault to the defective part. Some faults, such
as a burned-out coil or resistor, can often be
located by sight or smell. The majority of

' faults, however, must be localized by checking

resistances. ,
b. Localization. The telephone set consists
of four circuits: the outgoing signaling circuit
(par. 3a), the incoming signaling circuit (par.
3b), the voice transmission circuit (par. 3c),
and the voice reception circuit (par. 3d). The
first step in tracing trouble is to locate the
circuit at fault by the following methods:

(1) Visual inspection. The purpose of
visual inspection is to locate faults
without testing or measuring circuits.
All visual signs should be noted and an
attempt made to localize the fault to
one of the four circuits.

(2) Operational tests. Operational tests
frequently indicate the general loca-
tion of trouble. In many instances, the
tests will help in determining the exact
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nature of the fault. The equipment
performance checklist (TM 11-5805-
243-12) is a good operational test.
¢. Isolation. The checks listed below will aid
in isolating the trouble. After the trouble has
been localized to one of the four circuits (b
above), isolate the trouble within that circuit
by inspecting for defective mechanical opera-
tion and making resistance and continuity
measurements.

(1) Resistance measurements. Use the
wiring diagram (fig. 10) to locate the
resistor and the coils. Use resistance
measurements (par. 8) to find the
value for normal readings, and com-
pare them with readings taken.

(2) Troubleshooting chart. The symptoms
listed in the troubleshooting chart
(par. 7¢) will aid in localizing trouble
to a component part.

(8) Intermittent troubles. In all these
tests, the possibility of intermittent
troubles should not be overlooked. If
present, this type of trouble often may
be made to appear by tapping or
jarring the equipment. Check the wir-
ing and connections to the telephone
set.

6. Tools and Test Equipment Required

Multimeter TS-352/U (multimeter) and
Tool Equipment TE-49 are required for
troubleshooting the telephone set.

7. Localizing and Isolating Troubles

a. General. In the troubleshooting chart (c
below), procedures are outlined for localizing
troubles in the four circuits of the telephone
set. When trouble has been localized to the
particular circuit, use resistance measurements
(par. 8) to isolate the trouble to a particular
part. Parts locations are indicated in figures
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