BELL SYSTEM PRACTICES
Central Office Maintenance
Description of Testing Equipment and Tools

SECTION A720.101
Issue 1, 2-21-41
AT&TCo Standard

PULSE REPEATING TEST SET

J64722A

1. GENERAL

1,01 This section describes the portable
Pulse Repeating Test Set J64722A
(SD-64540-01).

1.02 This test set provides facilities for
applying percent break requirements to
dials, selectors and pulse repeating relays
associated with intertoll dialing equipment
and for other toll office epplications where
maintenance of equipment to percent break
requirements is necessary. It can be used
alone with pulses supplied by the associated
dial or it can be used with a pulsing test
set J34717A (3D-31481-01) which supplies con-
tinuous pulses or trains of 9 pulses.

1.03 Means are provided for applying test

conditions and checking the percent
break by pateching the test set to the test
jacks of the equipment under test.

2. EQUIPMENT FEATURES

2.01 The portable test set designated
J64722A consists of the following main
elements. )

(a) A percent break instrument.
(b) Five variable potentiometers.

(¢) Lamps to indicate the condition of
the circuit under test.

(d) Keys, relays and resistances for
setting up various test conditions.

(e) A connecting block for mounting a
dial.

(f) Jacks for patching test sets and cir-
cuits to be tested.

This equipment is all encased in an aluminum
box equipped with a fibre faced wood panel
for supporting the equipment. The approxi-
mate dimensions of the box are 14" x 9-1/2"
x 7-1/2". The apparatus -which is exposed
to view is shown in figure 1.

2.02 The percent break instrument is a Wes-

ton Model 301 d-¢ milliammeter per
KS-7718. It is arranged so that the pointer
is at the right hand end of the scale when
no current is flowing in the coil. The scale
hes fifty divisions numbered O - 100, from
left to right and is designated "Percent Break™

2.03 The potenticmeters have a rated re-
sistance of 1500 ohms and are used as
follows:

(a) The potentiometer designated  ADJ
(adjust) is used to set the pointer
of the milliammeter to zero on the scale.

(b) The potentiometers designated MAX

(maximum) and MIN (minimum) are
used when it is necessary to preset the
percent break instrument when checking
the percent breek on a short train of
pulses.,

(c) The potentiometers designated IK and

IP are used with an associated polar
relay to control the percent break of
the pulses sent out by this set. The IK
potentiometer is used where the minimum
percent break requirement 1is used and
the LP potentiometer is used where the
maximum percent break requirement is
used.

2,04 The BY lamp will light when the LP OUT
(loop out) or the SX OUT (simplex out)
jack is patched to a busy circuit.

2,05 The ADJ RESET key 1is a nonlocking

lever type key. 'When operated to the
ADJ (adjust) position the ADJ potentiometer
can be adjusted so that the percent bresk
instrument reads zero. YWhen operated to the
RESET position this key permits presetting
the percent break instrument as required to
measure short trains of pulses originating
from sources other than the dial on this
test set.

2.06 The battery key 1s a locking lever type

key and should be operated to the 24V,
38V or normal (48V) position depending upon
the voltage of the office battery.

2,07 The DS RIS key is a lever type key

locking in the DS (distort) position
and nonlocking in the RLS (release) posi-
tion. When operated to the DS position the
pulse distorting feature of the circuit is
connected so that the pulses sent out will
have a predetermined percent break. When
testing selectors, using the dial with the
test set, the operation of this key to the
RLS position will release the selector under
test.

2.08 The PLS CK (Pulse Check) key is =a

locking lever type key. When oper-
ated, dial pulses or pulses from the pulsing
test set are connected to the percent break
instrument. When an SC (short circuit) po-
sition is furnished as a part of this key
and the key is operated to this position, a
short circuit is placed across the tipand
ring of the INT jack.
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2.09 The CX OUT CX IN key is a locking
lever type key. When operated to the
CX OUT (composite out) position the circuit
is arranged for transmitting pulses to com-
posite signaling circuits. When operated to
the CX IN (composite in) position the cir-
cuit is arranged to measure the percent break
of the composite signaling circuit relay.

2.10 The SL key is a locking 1lever type
key. When operated, the circuit is ar-

ranged to supply pulses to circuits con-

nected to the LP OUT or SX OUT jacks.

2.11 The MAX MIN key is a locking 1lever

type key. When operated to the MAX
(meximum) or MIN (minimum) position the per-
cent break instrument can be preset to in-
dicate a value near the expected indication.

2,12 The TL RCX key 1is a locking lever

type key. When operated to the TL
position the circuit 1is arranged for meking
a simplex test on a circult associated with
& volce frequency repeater. When operated
to the RCX (composite relay) position the
circuit is arranged for checking composite
signaling circuit relays.

2.13 The LP 1IK key is a locking lever type

key. This key is used when the pulses
are furnished by a dial or an external source
of pulses other than the pulsing test set.
When operated to the LP position the pulse
distorting feature is connected so that the
pulses can be altered for a high percent
break test. When operated to the LK posi-
tion the pulse distorting feature 1is con-
nected so that the pulses canbe altered for
a low percent break test.

Note: On some of the first test sets
the LP IK key is nonloecking making
it necessary to hold it in the oper-
ated position.

2.14 The CF (current flow) key is a locking

turn button type key. When this key
is operated to the CF position and a 35 type
test set 1s connected to the CF Jjack, cur-
rent flow requirements can be applied to a
pulse repeating relay in a eircuit connected
to the RLY (relay) jack without changing test
connections.

2.15 The 800, 1200 and 3000 keys are lock-

ing turn button type keys. These keys
are used to insert additionel resistance in
series with the pulsing relay windings when
making loop tests.

2.16 The dial connecting block is used for
mounting a dial to be tested or the
dial whiech is used as a source of pulses.

2.17 The INT (interrupter) A, B, Al and Bl

jacks are for use in patching to the
pulsing test set and the associated 368 test
set. External pulsing contacts may also be
connected to the INT jack for testing pur-
poses, :
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2.18 The RCX, RLY, LP OUT, SX OUT end LP IN
(loop in) jacks are for use in patch-
ing to circuits to be tested.

2.19 The BAT (battery) jack is provided for
patching to the battery supply.

2.20 The CF jack is provided for patching
to a No., 35 type test set.

2.21 The EXT M (external meter) Jack 1is
provided so that an external percent
break instrument can be used.

3. CIRCUIT FEATURES

3.01 Figure 2 shows the general arrangement
of the test set in simplified form.

It also shows connections to the pulsing

test set and the associated 36B test set.

3.02 Figures 3 to 9 inclusive show in sim-
plified form the various circuit ar-
rangements possible for meking pulsing tests.

Ad justment of Zero Reading

3,03 Several methods of ad justing the zero

reading of the percent break instru-
ment are outlined in paragraphs 3.04, 3.05
and 3.06 for the various test conditions en-
countered.

3,04 When the SC key position 1is not pro-

vided, in which case the ADJ key 1is
arranged to short circuit the tip and ring
of the INT jack, the zero adjustment of the
percent break instrument can be made with
the following circuit arrangements:

(a) When the ADJ and PLS CK keys are op-

erated. The circuit is arranged as
shown in figure 3. Connecting ground
from a contact of the PLS CK key through
the percent break instrument and the ADJ
potentiometer to battery.

(b) When the DS key is operated in addi-
tion to the ADJ and PLS CK keys.

Note: In this case a short circuit
is obtained from the closed con-
tacts of the C relay.

(c) Wnen the ADJ key is operated, the
P1S CK key normal and the circuit
under test patched to the RLY jack.

(d) When the ADJ and SL keys are oper-

ated, the PLS CK key normal and the
circuit under test connected to the LP
IN jack.

3.05 When the SC key position is provided,
in which cese the ADJ key is not ar-
ranged to short circuit the tip and ring of
the INT jack, the zero adjustment of the per-
cent break instrument can be made with the
foilowing circult arrangements.
(a) When there is a dial in the connect-
ing block, no plug in the INT jack



3,05 (Continued)

and the PLS CK key is operated, the ADJ
key should be operated.

(b) When there is no dial in the con-

necting block, the INT Jjack is not
connected to the pulsing test set and
the PL3 CK key is operated, a short cir-
cuiting plug must be in the INT jack., The
ADJ key should be in the normal position.

(c) When the INT jack is connected to
the pulsing test set and the PLS CK
key is operated, a short circuiting plug
must be in the SW jack of the pulsing
test set (see fig. 2). The ADJ key
should be in the nommal position.

(d) When any of conditions (a), (b) or

(c) are encountered, except that the
PLS CK key 1s normal, the SC key should
be operated. The SC key unit 1is part
of the PLS CK key and therefore cannot
be used when the PLS CK key is operated.

3.06 When the. pulse repeating test set 1is

used as a receiving set in overall
testing, the zero ad justment of the percent
break instrument can be made by operating
the 3C key, when provided, or the ADJ key
in the pulse repeating test set at the send-
ing end.

Presetting the Percent Break Instrument

3.07 TFigure 4 shows the test circuit ar-

ranged for presetting the percent break
instrument when it is necessary to indicate
the percent break of a short train of pulses

D
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such as furnished by a dial. This is neces-
sary since the indicating instrument is
highly damped and cannot reach a steady read-
ing in the space of 9 or 10 pulses. For this
reason the MAX or MIN key is operated and
the associated potentiometer ad justed so
that the pointer of the instrument indicates
the maximum or minimum value expected dur-
ing the test. With the PLS CK key oper-
ated, the pulses being checked will cause
the pointer to move slowly from the point
at which it was preset, thus indicating
whether the percent breek is within the max-
imum and minimum limits.

' %,08 If it is desired to measure the actual

percent break of a short train of
pulses, the MAX or MIN potentiometer should
be moved in the direction the pointer moves
until, after a number of trains of pulses
has been received, there is no further ten-
dency for the pointer to move, disregarding
any slight kicks at the start or end of
pulse trains. This reading corresponds to
the actual percent break.

3.09 The preset feature is connected to the

instrument while a dial on the con-
necting block is normal and the ADJ key is
also normal. In case there 1is no dial on
the connecting block or there 1is a plug in
the INT jack, this feature can be connected
by operating the RESET key.

3.10 With the test set arranged as shown in

Figure 4 but with the PLS CK key op-
erated, the percent break of dials can be
measured by mounting them on the dial con-
necting block of the test set. The off nor-
mal contact of the dial and the SR relsay
keep the preset feature connected to the

|
| ]
>

— i

__cj RLY
—U_ I
_T T s : 1
] SV cK »

1~ g e
o]

£
1 ADJ

. - lJ s

4. sc

=

Fig. 3 - Arrangement for Checking Zero Adjustment
of the Percent Break Instrument
Keys Operated - ADJ, PLS CK
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3.10 (Continued)

percent break instrument at all times ex-
cept from the beginning of the first break
‘until the dial returns to normal.

3.11 The SR relay provides a delay in the

release of the F relay when the puls-
ing contacts of the dial are opened. This
allows the percent break instrument to be
transferred to the dial pulse contacts at
such a time that any kick produced on the
instrument by this transfer will be a min-
imum,

Continuous Pulse Tests

3.12 The percent break instrument can be
used to check the pulses received from
a pulsing test set or other source of pulses
when patched to the INT jack and the PLS CK
key is operated. The circuit is +the same
as shown in Fig. 3 except that the ADJ key
is normal. ‘When it is desired to measure
these pulses after distortion by the test
set as described in 3.14, the DS key as
well as the PLS CK key must be operated.

3.13 The percent break instrument can also

be used to check the pulses received
from the contacts of relays patched to the
RLY and LP IN jacks when the circuit is ar-
ranged as covered in 3.04 (c) and (d) re-
spectively.

INT

Pulse Distorting Feature

3.14 ‘When making tests of the pulse repeat-

ing relays in various circuits, it is
desirable to have control of the percent
break applied to the relays under test. The
control of the minimum percent break is pro-
vided by relays C, D, and 1K, potentiometer
IK, and key IK as shown in figure 2. The
control of the maximum percent break is pro-
vided by the same C and D relays used in
conjunction with relay LP; potentiometer LP
and key LP not shown in figure 2.

3.15 With the DS key operated the pulses

from the dial or the pulsing test set
are connected to the operating winding of
the D reley and the D relay in turn controls
the operation of the C relay which supplies
the pulses sent to the relay under test. By
ad justing the 1K or LP potentiometer with
the associated IK or LP key operated, it is
then possibple to transmit pulses of the de-
sired percent break to the relay under test.

3.16 The pulse distortion feature will func-
tion on 48 and 48 volt battery but
will not function on 24 volt battery.

Relay Tests - General

3,17 The figures showing connections for
testing pulse repeating relays show
the arrangement for percent break control of

RESET

DIAL s

ADJ

it

Fig. 4 - Arrangement for Connecting Preset Feature
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3.17 (Continued)

the pulses, When a dial is used as a source
of pulses, it is necessary to connect the
preset feature as covered in 3.07,

Relay Connected to RLY Jack

3.18 A pulse repeating relay having its

winding connected to the tip and ring
of a test jack and supplying ground to the
sleeve of the test jack, when the relay con-
tacts are closed, may be tested by arrang-
ing the circuit as shown in figure 5. The
pulses for operating the relay under test
are supplied over the tip and ring of the
RLY jack. The pulses from the contact of
the relay under test are received on the
sleeve of the RLY jack and measured on the
percent break instrument.

Cc

Rl

= ADJ

Fig. 5 - Arrangement for Checking Pulse
Repeating Relays
Keys Operated - DS and 1K or LP

Testing Relays in CX Signaling Circuits

3.19 A pulse repeating relay in a composite

signaling circuit may be tested by
erranging the circuit as shown in figure 6.
The RCX ané RLY jacks of the test set should
be patched to the TST and PLS Jacks, re-
spectively, of the composite signaling cir-
cuit. A make busy plug should also be plug-
ged into the MB jack of the composite sig-
naling circuit in order to clear the relay
windings.

3.20 DBattery and ground, under control of
the C relay, are connected to the
winding of the CX relay under test. The con-
tact of the CX relay is connected to the
percent break instrument for measurement.

3.21 WWhen it is desired to make overall

pulsing tests of CX relays, the cir-
cuit should be arranged at the sending end
as shown in Fig. 7. The RLY Jjack of the
test set should be patched to the PLS Jjack
of the composite signaling circuit. This ar-
rangement connects battery and ground, al-
ternately, under control of the C relay to
the bridge point of the CX relay. The con-

ADJ L

Fig. 6 - Arrangements for Checking CX Relays
Keys Operated - DS, LK or LP, RCX

tact of the CX relay is c¢onnected to the
percent break instrument. The CX relay
should not operate at this time. To measure
the percent break at the distant or receiv-
ing end of an overall test, the circuit
should be arranged as shown in Fig. 7 ex-
cept that the CX IN key should be operated
at the receiving end thus restoring the CX
OUT contacts. This connects ground to the
bridge point of the CX relay and the percent
break instrument will indicate the percent
break of the CX relay contacts.

C
=il
K ) CX OUT
CX IN )
RLY
l O\
BRK
AN F
.;_.—{'I'l b

ADJ

Fig. 7 - Arrangement for Overall Test
of CX Relays
Keys Operated - DS, LP or IK,
CcX our
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Relays Connected to LP OUT, and IP IN Jacks

3.22 Figure 8 shows the test circuit ar-

ranged to test a pulse repeating re-
lay in a circult connected to the IP OUT and
IP IN jJacks. The pulses are applied to the
tip and ring of the IP OUT jack on a loop
basis and the pulses from the contact of the
relay under test are received on the LP IN
Jack. i

3.23 The BY lamp indicates when the LP OUT
jack 1s patched to a busy circuit be-

fore the SL kéy is operated.

3.24 Additional resistances may be con-

nected in series with the pulse re-

peating relay winding by operating the 800,

1200 or 3000 keys singly or in combination,

3.25 This arrangement may also be used for

making overall pulsing tests of trunk
circuits from a test board to a CX signal-
ing circuit at a distant office. In such
cases the LP OUT jack is connected through
test position circuits to the outgoing trunk
multiple of the circuit under test and the
percent break of the pulses received at the
distant end is measured by another pulse
repeating test set in a manner similar +to
that described in 3.21.

Relays Connected to SX OUT and LP IN Jacks

3.26 Figure 9 shows the test circuit ar-
ranged to test a selector or & pulse
repeating relay connected to the SX OUT and
IP IN jacks. The pulses are applied to the
tip and ring of the SX OUT jack on & simplex
basis. When testing a pulse repeating re-
lay, the pulses from the contact of the re-
lay are received on the LP IN jack. When
testing a selector, the operation of the se-
lector is observed as pulses are applied.

3.27 The BY lamp will light when the SX OUT
jadc is patched to a busy circuit be-
fore the SL key is operated.

3.28 This arrangement may also be used for

making overall pulsing tests from
a two way trunk selector 1level to a CX
signaling circuit at a distant office. In
such cases, the SX OUT Jjack 1is connected
to the test jack of the two way +trurnk cir-
cuit under test and the percent break 1is
measured at the distant end Dby operating
the CX IN key of a pulse repeating test
set (see figure 7) and patching the RLY
Jack to the PLS jaeck of the CX signaling
circuit.

BY

%rﬂd

3000

J 1200 ! 800 | LP OUT

—0

. o—A

o]

I

LP IN

Fig. 8 - Arrangement for Checking Relays
Connected to Jacks LP OUT and LP IN
Keys Operated - DS, LP or 1K, SL
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BY

Fig. 9 - Arrangement for Checking Re-
lays and Selectors Connected
to Jacks SX OUT and LP IN -
Keys Operated - DS, IP or 1K, SL

4. OPERATING FEATURLS

4,01 The test set is arranged to use a dial
or a pulsing test set per J34717A as
the source of pulses. Other sources of
pulses may be used when convenient. When
the J34717A set is used, the 36B remote con-
trol test set must also be used. The 1P,
RLS and IK keys of the 36B test set will
then be used in place of the corresponding
keys on the pulse repeating test set. It is
desirable to use the pulsing test set, when-
ever available, for the source of pulses.

4.02 The test set is arranged to be used

with & battery supply of 24, 38 or 48
volts. The percent break of the test pulses
can be controlled in the test set only when
a 38 or 48 volt battery is used.

4,03 The test set 1s arranged for adjusting
the zero setting of the percent break
instrument by means of the ADJ potentiometer.

4,04 The source of pulses is connected to

the pulse distorting feature by oper-
ating the DS key. The percent breek of the
pulses can be controlled by operating the
ILP or 1K key, and adjusting the associated
potentliometer. The percent break can be
read on the percent break Iinstrument while
the PLS CK key is operated.

Bell Telephone Laboratories, Inc.
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4,05 The feature for presetting the percent

break instrument 1s normally commected
when a dial on the connecting block is in
its normal position and there is no plug in
the INT JACK. When it is desired to measure
short trains of pulses connected to the INT,
RLY or IP IN jacks the RESET key must be
operated in order to connect the preset fea-
ture.

4.06 The preset feature is not required

when measuring the percent break of
continuous pulses, therefore the dial should
be removed or a plug inserted 'in the INT
jack.

4,07 A busy lamp BY is provided to indi-
cate when the test set is patched to
a busy circuit.

4,08 The test set is arranged so that a
suitable instrument may be patched
to the EXTM jack and used in place of the

test set instrument for measuring percent
break. The external instrument can be
used only for checking continuous pulses

as the preset feature 1s not adapted for
use with instruments having full scale de-
flection current different than the test
set instrument or having a protective re-
sistance external to this circuit.

4,09 A 35 type test set can be patched to

the CF jack of the test set. Opera-
tion of the CF key then connects the 35
type test set +to the tip and ring of the
RLY jack so that current flow tests can
be applied to the relay under test, pro-
viding the associated circuit is so ar-
ranged.

4.10 Jacks are provided for patching the

test set to circuits containing pulse
repeating relays. Test pulses are thereby
furnished to the relay under test and the
contact pulses received for measurement of
percent bresk.

5. MAINTENANCE FEATURES

5.01 The parel is fastened to the casing
by means of six screws. By removing
these screws the panel and equipment can

be removed and therefore made accessible for

maintenance.

6. CIRCUIT AND CIRCUIT DESCRIPTION

6,01 Drawing SD-64540-01 shows the circuit

arrangement of the test set. A de-
tailed circuit description will be found in
the associated CD sheet.
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