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CONDENSER TIMED RELAY INTERRUPTERS 

TESTS 

AT&TCo Standard 

1. GENERAL 
1.01 This section covers the procedure :tbr 

testing condenser timed relay inter­
rupters except the relay timing test set 
and pu.lsing test set. 
1.02 This section is reissued to include 

the use or pu.lse checking test set 
SD-96362-01 {J94723) and to include a 
pulsing arrangement similar to the PO and 
OPA relaya ot the Autol!IAtic Ticketing 
Sender. 

1.03 The circuit requirement tables on all 
circuits issued or reissued efter 

JU.lle 1, 1935 and employing condenser tined 
relay interrupters specify "pulse speed" 
and per cent break" or make and break time 
interval re~uirements for these interrup­
ters, except where the interrupters form a 
complete circuit 1n themselves. 

2. APPARATUS 

Tlhen Usinf Y.S-?361 Per Cent Break Meter as -
In Fig. -

2.01 35 Type Test Set. 

2.02 KS-7361 Per Cent Break Meter. 

KS..;5008 Stop Watch (or watch with 
second hand). 

2.04 KS-?608 Impulse Counter (or Nc.P789 
Cenco Impulse Counter). 

2.05 Four uo.364 Tools (Spade Terminals). 

2.06 No. 365 Tools (Suspender Clips) as 
required. 

ORD 

P2P or 
W2W 
Cord 

-<>-­ ~--'J _..,,>---
o--I-

TEST BATT 
&. GRD 
D ~ 

2.07 TWo No. 893 cords, each 6 teet long, 
equipped with No. 360 type tools 

on each end (1TT13B cord) (Not required 
where Tr3M cord will span distance trom 
interrupter to the 35 type test set. 
fSee 3.05). 

2.oa One P2P cord, 10 feet long, equipped 
with 1 No. 309 plug and 1 No. 310 

plug (2P10A cord). (See 3.02). 

2.09 wz:r cord, 6 feet long, equipped with 
l No. 310 plug, 1 No. 360B tool and 

l No. 3600 tool (21'117A cord) (3 required 
where battery and ground supply jacks are 
not available, otherwise 2 required. (See 
3.02, 3.03 and 3.04). 

2.10 One P3F cord 6 feet long, equipped 
with l No• 309 plug and 1 No• 310 

plug (3Pl2G cord) (Not required unless in­
terrupter lends terminate at a jack. See 
3.05). 

2.11 One W3M cord, 6 feet long, equipped 
1 No. 310 plug and 3 No. 360 type 

tools (3V/4A cords) (Required only when in• 
terrupter leads do not terminate at a jack. 
See 3.05). 

2.12 One P3K cord, 6 feet long, equipped j 
with two No. 310 plugs (3Pl5A cord). 

(See 3.05). 

When Using Plllsing Checking Test Set ~94723 

2.13 Pu.lse Checking Test Set J94723 
(SD-96362-01) .J 
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Connect as specified Tes~ Jack 
on C.R.T. to the leads r1 •·'---t, 
ot the interrupter L.l ,-._ - _,_, 
under test. 
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Fig. l - Schematic or Connection When Using 
35 Type Test Set 
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r 2el4 Trio P3X corda 6 feet long, each equip- r 
ped with 2 Bo• 310 plugs l 3Pl5A cord) • 

(Required onl.y when a battery and graund 
supply jack is available and when the in­
terrup~er leads terminate at a jack. 

notes on the circuit requirements table. 
It the interrupter leads terminate at the 
tip and ring of a jack, use a P31" cord, or 

2.15 One 'fl2ti cord 6 feet long, equipped 
with 1 No. 360C tool (2Wl'7A cord)and 

2 No. 364 tools or 2 No. ati5 tools, as re­
quired. (Required onl.y when the interrup­
ter leads do not terminate at a jack). 

2.16 One trJM cord 6 feet long, equipped 
with 1 no. :no plug, 1 No. 360A tool, 

1 No. 360B tool and 1 No. 360C tool (3'/4A 
cord) &.nd 2 Uo. 364 tools or 2 No. 365 
tools, as required. (Required when the 
battery and ground supply does not termin­
ate at a jack). 

l. 2.1'7 One 3" cabinet screwdriver. 

3. PREP.ARATION 

Ylhen Using KS-7361 Per cent Break Meter 
As In Fig. l 

3.01 See that the 35 type test set switch­
es and keys are normal and that the 

resistance sliders are at the extreme.right. 

3.02 Connect the test set for application 
as specified under Test Set Prep. 

llhere B/G s.pplication is specified connect 
the TZST DATT & GRD jack or the test set to 
the battery supply. If a battery supply 
jack is available, use the P2P cord With 
the plug connected to the test set. If 
battery supply terminals are provided, use 
a W2ff cord connecting the White (tip) con­
ductor to ground and the black (ring) con­
auctor to battery. 

Note: To avoid possible grounding of 
the battery supply leads, connect 
the cords to the test set first and 
when disconnecting remove the cords 
from the test set last. 

3.03 Connect the per cent break meter to 
the 3R jack of the 35 type test set, 

using a Vi2f/ cord equipped with No .364 tools, 
Connect the white (tip) conductor to the+ 
terminal and the black (ring) ccnductor to 
the - terminal of the meter. 

Note: To insure proper accuracy of 
the per cent break meter, it should 
be located approximately level and 
should not be closer than 12 inches 
to magnetic ma~erial. 

3.04 Connect the impulse counter to the 4W 
jack of the test set, using a W2ff cord 

equipped with No. 364 tools. Connect the 
white (tip) conductor to the left terminal 
of the counter and the black {ring) ~onduc­
tor to the right terminal. 

- 3.05 Connect the test set to the oircuit 
- under test as speciried 1n the test 
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L a P3K cord. If the interrupter lead.a ter-
!!!inate at the tip and sleeve or ring &nd 
sleeve or a jack, use a W3M cord with the 
plug in the interrupter jack. It the in­
terrupter leads do not terminate at a jack, 
use a W3M cord with the plug in the TEST 
T & R jack of the test set. (See Fig. 1). 
Vlhere the distance between the T &. R leads 
of the interrupter cannot be spanned by the 
two free ends or the W3M cord, use No. 893 
cords in addition. 

3.06 If the circuit through the interrup.. 
ter contacts is not normally closed, 

block or insulate the necessary apparatus 
as specified on the circuit requirement 
tables and then set up the proper current 
flow values for the per cent break meter 
and the impulse counter as follows: 

3.07 See that key 4 of the 35 type test 
set is open. Close key 3 on the test 

set and set the sliders associated with key 
3 so that the current through the per cent 
break meter causes the needle of the per 
cent break meter to deflect to the left and 
coincide with the O line on the meter scale. 
The va1u·e · of this currect will be approxi• 
mately .012 ampere. Open key 3. 

Caution: Exercise extreme care to 
see that the current is not al­
lowed to exceed this value while 
adjusting the resistance sliders. 

3.oa With key 3 of the 35 type test set 
open, operate the key on the counter 

and close key 4 on the test set. Set the 
sliders associated with key 4 so that the 
current through the impulse counter is as 
follows: 

Impulse Counter 

KS-7608 

Cenco No. 789 with Serial 
Numbers from l to 400 
inclusive 

Cenco No. 789 with Serial 
NUl!lbers 401 and above 

current 
in Amp. 

.150 

.soo 

.150 

r When Using Pulse Checking Test Set J-94723 

3.09 Place the test set so that it is ~p-
proximately level. As the meter is 

magnetically shielded it is unnecessary to 
avoid placing it adjacent to magnetic ma­
terial. Restore the SCALE key, if operate~ 
to the normal or 40 position. 

3.10 Turn the CAL potentiometer in~ 
coWltAr~lockwise direction, to the 

:_ lmit of its travel. 
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Pig. 2 - Pulse Conversion Chart 
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o/. BRK TIME IN 
OR MAKE SECONOS PPS 
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Fig. 3 - Pul.•• Conv8rsion Chart 
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3.u Observe that the pointer ot the , 
KS-8589 meter, which is part or tes1. 

set J94723, is on the 100 per cent seal.a 
division. It not, turn the adjusting 
screw on top ot the meter with the 3" cab­
inet screwdriver un1.il it is. 

3.12 Use a P3K or a W3M cord and connec1. 
battery and ground to the BAT-G jack. 

Note: To avoid possible grounding 
or the battery supply leads, con-
nect the cords to the test set 
first and when disconnecting re­
move the cords from the test set 
last. 

3.13 Connect the circuit under test to 
the P jack or the test set by J!leans 

of a P3K or a W2W cord, as specified in 
test notes on the circuit requirement 
table. 

3.14 Set the CAL potentiometer so tha1. 
the meter reads O per cent break. J 

4 • 11S'l'HOD 

llheJ1 Usinf KS-7361 Per Cent Break Meter as 
1n j{g. 

4.01 Starm! Interrutter: Remove any 
bloc~ -mr-!nsu atlng tool that may 

have been placed while setting up the cur­
rent flow values. (See 3.06). It the in• 
terrupter does not start to i'unotion, con• 
sult the circuit requirement tables tor 
the procedure necessary to stert it. 

Caution: In maki3 the following 
tests, keys 3 an 4 of the 35 tpe 
test set must not both be close 
at the same time in order to !n­
sure__~roeikr tunction!tf of the per 
cent~r meter and t e impulse 
counter. 

4.02 Checkira Per Cent Break: Close key 
3 ot t e 35 type test set. AS the 

current through the per cent break meter 
is interrupted by the pulses of the inter­
rupter, the needle on the meter assumes a 
position determined by the average amount 
of current tor the pulse cycle. Note the 
reading on the meter which innicates the 
per cent break. Open key 3. 

4.03 Checki~ Pill.Se Speed: Close key 4 
of the 5 type test set. Determine 

the number of pulse cycles par minute as 
measured with the impulse counter and a 
watch. Start timing simultaneously with 
the starting of the impulse counter. At 
the end or one minute stop the impulse 
counter and observe the number or pulses 
recorded. Proceed as outlined in 4.07 to 
4.16 inclusive. 

When Using PUlse Checking Test Set .r-94:723 I 
Starting Interruiter: Start the in­
terrupter clrcu! under teat, as J 
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specified on the c1rou1t raquir-eni 
table. 

4.05 Checking Per Cent Break: Operate the 
JSaB (per cent break) key. When the 

needle of the meter has taken its 
final setting read the per cent break. It 
the needle oscillates slightly take tho 
average between the extreme detlections. 

4.06 Chee~ Pulse Speed: Operate the 

-

PPS puses per second) key and read 
the pulses per second trom the meter as 
indicated on the 4:0 to O scale. It the 
reading is less than 20 pulses per second, 
operate the SCALE key to positfon 20 and 
read the pulses per second from the meter, 
as indicated on the 20 to O scale. J 
4.07 The method ot using the per oent 

break and pulses per second measured 
in 4.02 and 4.03 or 4.05 and 4.06 is de- -
pendent upon the manner in which the re­
quirements for condenser timed relay in­
terrupters are shown on the circuit re­
quirement tables. These requirements are 
shown on the circuit requirement table in 
one of the three follcwing ways: (a) Pulse 
speed in pulses per second and per cent 
break expressed numerically. (b} Pulse 
speed in pulses par second and per cent 
break expressed in graphical (chan) form. 
(c) Make and break intervals or the pulse 
expressed in secon~s. 

Pulse Speed andPer Cent Break Requirements 
Expressed Numer!oally 

4.08 The pulse speed in pulses per second 
and per cent break measured as cov­

ered 1D 4.03 and 4.02, or 4.06 and 4.05, 
respectively• should be ~!thin the limits 
specified on the circuit reqwrement tables. 
rr the requirements are not met readjust 
as outlined in 4.10. 

Pulse Speed and Per Cent Break Requirements 
E;xpressed !n Graphical Form 

4.09 Where pulse speed and per cent break 
requirements are expressed in graph­

ical form as illustrated in ~ig. 4, the 

.. ... 

.. point having the per cent break value mea­
sured in 4.02 or 4.05 and the pulses per 
second value measured in 4.03 or 4.06lwhen -
located on the graph, should lie with n 
the area bounded by solid lines. If the 
point is outside the area bounded by the 
solid line, the requirements are not met. 

4.10 It the requirements are not met• it 
usually indicates that the relays in 

the interrupter circuit require readjust- , 
ment. First check and if necessary adjust 
the condenser timed relay or relays. It 
the requirements are still not met, check 
and if necessary adjust the pulse deli~ery 
relay or relays. In some circuits, adjust• -
able capacities ur biasing resistances are 
provided tor adJusting to meet the inter-
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rupter pulse requirements. In these oir­
ouits, it the relays are Within requiremeaa 
and it the interrupter pu1se requirements 
are not met, it may indicate that the cir• r cuit network should be regulated. I:t' the 
pulsing requirements cannot be met by ad­
justing the relays or by varying the amount 
or capacity or resistance or the network 

L. it is an indication ot detective apparatus. 

4.11 In Fig. 4 the solid lines are extend-
ed 11? both directions as dashed lines 

and the notations in the area.a bounded by 
the dashed lines indicate by + and - sjgns, 
respectively, that the designated adjusta­
ble resistance or resistances should be in­
creased o:t' decreased to meet the require­
ments. For example, it the per cent break 
ot the PLS relay (Fig. 4) is 50% and the 
speed 28 pulses per second, the location 
ot the point is in the area bounded by 
dashed lines marked RES K+, RES L+. This 
indicates that the requirement is not ~et. 
It the PLS relay is within its mechanical 
aI\d electrical requirements, the resist­
ances Land Kneed to be increased to meet 
the pulse speed and per cent break re­
quirements. 

4.12 Fig 5 illustrates an arrangement in 
which there are two pulsing relays 

PLS and CT G where the adjustment for 
both relays is controlled by the same set 

- ot resistances. Unless otherv1ise specl:t'ied, 
:t'irst check the relay tor which the re­
quirements are expressed by the area bowid­
ed by the inside solid lines designated PrAq 
as covered in 4.09, 4.10 and 4.11. I:t' this 
relay meets its requirements, the relay 
having requirements expressed by the out­
side solid lines should automatically neet 
its requirements. 

4.13 Fig. 6 illustrates an arrangement for 
a pulsing relay where there is no ad­

justable resistance or capacity. In this 
case first check the relay tor the require­
ments expressed by the area bounded by the 
solid lines as covered in 4.09. In the re­
quirements are not met, it indicates that 
the relays in the interrupter circuit re­
quire adjustment. 

r 4.14 Fig. 7 illustrates a puls:S.ng arran~ 
ment using two or more relays but 

where provision is made for checking the 
pulsing output or only the OPA relay. Puls­
ing limits are not specified for the PG 
relay, which is the pulse generator relay 
and controls the operation or the pulse de• 
livery, OPA relay. Therefore the solid 
lines representing the pulsing limits tor 
tbe PG relay are not shown on the draw1ng. 
Check the output or the OPA relay as out­
lined in 4.09, 4.10 and 4.11. I:t' the OPA 
relay meets its req~irements the require­
ments tor the other relays used in the 

L. pulsing arrangement are satisfactory. 
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)lake and Break Intervals Expressed in Seoonds 

4.15 Usuig the per cent break and pulse 
speed in pulses per second measured 

as covered in 4.02 and 4.03, or 4.05 and 
4a06 respectively, determine the make and 
break interval by using the pulse conver­
sion charts (Figs. 2 and 3) as covered in 
4.16, or compute the make interval and 
break interval in seconds as covered in 
4.17. The values thus determined should be 
within the limits specified on the circuit 
requirement tables. If the requirements are 
not met readjust as outlined in 4.10. 
4.16 Using a ruler or other straig..~tedge, 

connect the points on the "PPS" and 
"per cent break or make" scales and read the 
time on the "time in seconds" scale. Por 
example, assume the interrupter supplies 
7 .4 pulses per second at 66 per cent break. 
With the straightedge set on the 66 per 
oeat in the "per Qent break or make" scale 
and 7.4 in the "PPB" scale, the straight­
edge crosses the "time in seconds" column 
at .090. To determine the make interval, 
use 34 per cent make (100% • 66%) with 7.4 
pulses per second in a similar manner. 

+-
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Pig. 7 - Chart Illustrating Pulse Speed 
and Per Cent Break Requirements 
Variable Resistances Provided tor 
Beadj.ust111ent ot Relays but Where 
J'acilitlas are Only Provided tor 
Checking Output ct Pulse Deliv­
ery Relay 

4.17 Compute the length ot the break and 
make intervals in accordance with the 

following formulae: 

Break Interval. Per Cent Break x .01 
Pulses per second 

Make Interval • (100 • Per Cent Break) x • 0 
Pulses per second 

For example, it the interrupter supplies 
pulses or 52 ~er cent break at 7.4 pulses 
per second, the break interval • 52 x .01 • ,., 
.0703 second and the make interval• 
..,(_100 ___ -,;5.,.2~},.......x ......... _o_l.._) •• 0649 second. 

7.4 

5.oi The required record of these tests 
should be entered oc the proper 

J 


