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MANUAL TESTING AND ADJUSTING CIRCUITS 

LOW SHUNT TYPE PER SD-62148-O1 OR SD-62148-02 AND SD-62145-O1 

HIGH IMPEDANCE CORD CIRCUITS 

NO. 1 TOLL SWITCHBOARD 

1. GENERAL 

1.01 This section describes the manual 
test circuits per SD-62148-O1 or 

SD-62148-O2 and adjusting circuit 
SD-62145-O1 for testing and adjusting cer­
tain high impedance cord circuits in No. 1 
toll offices. 

1.02 This section has been revised to mod­
ify the time intervals covered in 

Fig~. 3 and 4 and to cover minor changes. 

1.03 The circuits are arranged to test 
through, through and terminating, and 

terminating cord circuits equipped with B43 
or No. l9OF d-c. supervisory relays and No. 
19OE or No. 196A a-c. supervisory relays. 

2. EQ,UIPMENT FEATURES 

2.01 The circuits have been designed so 
that the proper alternating current 

can be set up at a control cabinet. Keys 
are provided at the cabinet for setting up 
the particular test desired. 

2.02 The manual maintenance arrangements 
may be subdivided into t·hree main 

parts; the equipment for controlling the 
general functions of the test and.adjusting 
circuits located in a control cabinet, the 
test circuit which is extended to jacks ap­
pearing in the switchboard multiple and the 
adjusting circuit which is extended to 
jacks mounted in the rear of the switch­
board sectipns. 

2.03 The c'ontrol cabinet consists essen-
tially of a test box 1 1 4-3/4' 1 long, 

1 1 3-7/8 11 'high and 8-7/16 11 deep which is 
usually located in the operating room at a 
point convenient to the tester at the 
switchboard. 

2.04 The control cabinet contains a meter 
for indicating the a-c. current values 

set up for the test and adjusting cir­
cuits, and a potentiometer for regulating 
this· current. Various keys, the operation 
of which determines the type of test to be 
applied by the circuits, are located in 
this cabinet. 

2.05 The test circuit is extended to jacks 
located in the switchboard multiple 

for making the various tests of the cord 
circuits. These jacks are designated and 
use~ as follows: 

TRK - For testing a-c. relays. 

TOLL - For testing a-c. relays. 

TOLL - 1 - For testing a-c. relays when 
more than one type relay is 
installed, or when the same 
type relay is installed but 
some relays have windtngs 
in parallel and some have 
windings.in series. 

Note: The TRK and TOLL (or 
TOLL-I) jacks are also 
used for a-c. continuity 
tests ,and ringing key 
tests. · 

REC - For connecting the portable con­
trol box (potentiometer and re­
ceiver) for a-c, continuity 
tests and for connecting the pad 
control feature test set for the 
pad contr~l feature test. 

B-G - For connecting battery and ground 
to the pad control feature test 
set. 

Note: As an aid in making tests and· 
for trouble analysis purposes the 
REC and B-G jacks may be located at 
the relay rack and the REC jack at 
the rear of the switchboard. When 
the REC jack is used in the rear of 
the switchboard the POS jack of the 
adjusting circuit can be utilized 
for the same purpose as the B-G 
jack. 

2.06 Tlle adjusting circuit is extended to 
jacks "located in the rear of the 

switchboard positions. Connection may be 
made between these jacks and the individual. 
cord circuit terminals on the cord shelf at 
the rear of the switchboard through the use 
of a cord terminal connecting tool. Func­
tioning of the adjusting circuit is under 
direct control ·Of an adjusting control box, 
which also is arranged to be connected to 
the jacks at the rear of the switchboard 
positions, These jacks are designated and 
used as follows: 

POS - ) 
CONN-) 
ADJ - ) 
DIAL ) 
B-G l 

For adjusting a-c. relays. 

For connecting battery and 
ground to the 35-type test set 
and for timing the application 
of current to the a-c. relay. 
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2.07 For both the testing and adjusting 
circuits, - alternating current values 

are indicated on an a-c. milammeter, which 
is permanently connected in the low-shunt 
testing circuit. The proper setting of the 
sliders results in the same a-c. testing 
current value being applied to the supervi­
sory relay in each case. 

2.08 A 35-type test set is used for d-c. 
current values for testing and ad­

justing the d-c. supervisory relays. 

2.09 A portable control box (potentiometer 
and receiver) J64703A is used for 

conducting a-c. continuity tests. This box 
is connected to the REC jack in the switch­
board multiple. 

2.10 A portable control adjusting set 
J64711A consisting of two keys, a re­

sistance, a dial and three jacks, mounted 
in a standard size A (hand-size, box, is 
used at the rear of the switchboard to con­
trol the current values set up in the ad­
justing circuit SD-62145-01 when adjusting 
a-c. supervisory relays and for timing the 
application of current to the a-c. relays. 
The ADJ, DIAL and POS jacks of the adjust­
ing control set are connected to the ADJ, 
DIAL B-G and POS multiple jacks, respective­
ly, at the rear of the switchboard. The 
dial is provided -for controlling a timed 
application of ringing current of the a-c. 
relay chain when making adjustments. 

Note: In some installations an ad­
justing control set X-63173A con­
sisting of two keys, a resistance, 
lamp and two cords and plugs is 
used at the rear of the switchboard 
to control the current values set 
up in - the adjusting circuit 
SD-62145-01 when adjusting a-c. re­
la;vs. 

2.11 A pad control feature test set per 
D-97037 is used with SD-62148-02 for 

conducting the pad control feature test. 
This set consists of a spring-driven key 
(60-type selector key) mounted in a 60-type 
se.lector key case, approximately 2-1/2 11 x 
3 11 x 4 11• An arm is attached to the shaft 
of the key in such a manner as to sweep 
above a plate drilled with holes numbered 1 
to 6 and with the use of a stop pin the 
travel of the spring-driven key can be 
stopped at any one of the six positions. A 
W5A cord equipped with two No. 110 plugs 
with red and -black shells is provided for 
connection to the REC and B-G jacks of the 
test circuit and is sufficiently long to 
permit the test when c~nnected to the mul­
tiple jacks to be extended beneath the key­
shelf and through the switchboard from front 
to ~ear~ if desired. 

2.12 A vibrating interrupter (169 type) is 
furnished for supplying 425-cycle 

tone in a_;c. continuity_test. This inter­
rupter is usually mounted with the associ­
ated testing equipment on a relay rack fn 
the terminal room. 
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3. OPERATING FEATURES 

A-C. and D-C. Test on Supervisory Relays 

3.01 Fig. 1 shows in schematic form the 
sequence in which the tests are ap­

plied when making a test of the d-c. super­
visory relay. The sequence of operation as 
well as the period of time during which the 
current is applied to the d-c. relay under 
test is manually controlled by operating 
the keys on the 35-type test set. 

Trunk Cord Lamp - . 

Soak 
Current Value ---

Fig. 1. 

3.02 After the trunk cord of the cord pair 
has been inserted in the T & R jack 

of the 35-type test set, 11soak 11 current is 
applied to the d-c. relay under test for 
two intervals with the ''release" current 
applied between these intervals. At the 
end of the two cycles of "soak" and "re­
lease" current, "operate" current is applied 
with open circuit between the "operate" 
current intervals. 

3.03 The cycles described above have been 
arranged to simulate conditions some­

what more severe than those expected in 
service. The application of the "operate" 
current, after the application of the 
"soak" and "release" currents; simulates a 
condition that is encountered in service 
after alternating ringing current is caused 
to flow in the cord circuits and broken, 
particularly at or near the negative peak 
of the wave, and immediately thereafter the 
d-c. supervisory relay is required to meet 
busy-back, reorder or switchhook flashing. 

3.04 In service, the point of the a-c. 
wave at which the path is broken 

sometimes causes the d-c. relay to take a 
temporary magnetic set, causing sluggish 
operation of the relay, unless _ the relay 
has been adjusted to counte_ract this effect. 
Consequently, if the relay is in proper 
condition, it should follow the flash of 
"soak" and "operate" current pulses in the 
sequence given in Fig. 1. If the relay 
meets this test requirement, it should 
function properly in service. 

3.05 After the i~sertion of the toll cord 
in the TOLL jack, alternating current 

is applied to the a-c. relay for a period 



of approximately one second. This time is 
regulated by the releasing time of a chain 
of relays in the test circuit. If the a-c. 
relay and its associated relays are in 
proper condition, the toll cord supervisory 
lamp should light and remain lighted, indi­
·cating satisfactory operation. The super­
visory lamp may be extinguished, by operat­
ing the cord circuit listening key. 

3.06 Fig. 2 shows the method in schematic 
circuit form of applying the alter­

nating current to the a-c. supervisory re­
lay. The test circuit utilizes an arrange­
ment whereby a resistance (S) of a rela­
tively low value is bridged across the cir­
cuit. This is known as the "low shunt" 
method. 

Fig. 2 

3.07 This method materially reduces the 
effect. of the normal shunts encoun­

tered across the a-c. relay such as the 
d-c. supervisory relay shunt which ranges 
from.1500 to 5000 ohms impedance at 20 cy­
cles in the case of cord circuits on a ter­
~inating cord condition, to infinity on a 
through cord condition when the d-c. shunt 
is removed. 

Ringing Key Test 

3.08 With all keys normal, the testing 
circult is arranged for testing the 

proper closure of ringing key springs in 
cord circuits by inserting the toll and 
trunk cord. into TOLL (or TOLL-1) and TRK 
jacks of the test circuit and operating the 
trunk cord and then the toll cord ringing 
keys. The ringing current from ·the ringing 
key passes through the test circuit to the 
cord circuit and lights the cord superviso­
ry lamp. ,A shunt resistance . is connected 
across the T and R leads of the test cir­
cuit to reduce the amount of current ap­
plied to the a-c. supervisory relay. 

3.09 Cord circuit ringing keys may be 
tested, following the a-c. supervisory 

relay tests without removing the cords 
from the test jack, if the NT key in the 
cabinet has been left normal at the start 
of the supervisory relay tests; or, the 
test may be conducted as an in~\vidual 
test. 

Pad Control Feature Test 

3.10 The pad control feature may be tested 
following the a-c. ~upervisory relay 

tests without removing the cords from the 
test jacks provided the PC key has been op­
erated, and the pad control feature test 

SECTION A725.002 

set has been connected to the REC and B-G 
jacks of the test circuit; or the test may 
be conducted as an individual test. 

3.11 To check the functioning of the pad 
control features, it is necessary to 

determine first, that the marginal relay in 
each of the two sleeve circuits of a cord 
pair remains unoperated on a trunk sleeve 
condition of approximately 500 ohms, that 
these relays operate on the toll line 
sleeve circuit condition of approximately 
60 ohms, and that they release when this 
sleeve resistance value is again increased 
from the toll circuit sleeve value to the 
trunk sleeve resistance value; second, that 
the cord circuit relay chain which is con­
trolled by the dmultaneous operation of 
trunk and toll cord marginal and non-mar­
ginal sleeve circuit relays, operates and 
releases properly to cut in or out the add­
ed resistances inserted by it in the cord 
sleeve circuits; and third, that these re­
sistances are not open or short-circuited. 

3.12 By operating the spring-driven key of 
the pad control feature set, a com­

plete series of conditions necessary to 
test the pad control features is applied to 
the cord circuit. The indications of the 
response of the cord circuit relays to this 
series of tests, applied over a period of 
approximately 7 seconds, which is the time 
required for the operated cam key to return 
to normal, are obtained through the flash­
ing of the cord circuit supervisory lamps. 

3.13 In addition to the distinctive toll 
and trunk cord lamp indication which 

is obtained when the operation of the cord 
circuit relays and the values of the in­
serted sleeve resistances are satisfactory, 
a number of different and characteristic 
combinations of toll and trunk cord lamp 
flashes are obtained which indicate certain 
trouble conditions which may exist in the 
cord circuit under test as covered in 3.19. 

Method and Sequence of Test Conditions 

3.14 Fig. 3 shows graphically the condi-
tions which obtain simultaneously in 

the cord circuit and test circuit during 
the time that the pad control feature test 
is being applied under the control of the 
spring-driven cam key of the pad control 
feature test set. 

3.15 The upper section (a) of Fig. 3 indi-
cates the normal operation of the 

cord circuit lamps in response to the ap­
plication of the tests. Section (b) of 
Fig. 3 indicates the operation of the re­
lays of a typical cord •circuit in normal 
condition, during the application of the 
test. Sections Cc) and (d) of Fig. 3 indi­
cate, respectively, the nominal value of 
current flowing through the cord sleeve 
oircuits during the progress of the test. 
~-0:r each change in the current value, the 
figure carries notations which indicate the 
cord circuit and test circuit sleeve re-
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sistances as these resistances are changed. 
Section (e) of Fig. 3 indicates the toll 
cord and the trunk cord sleeve circuit re­
sistance.s. The operation of the cam con­
tacts of the pad control feature test set 
is shown in Section (f) of Fig. 3. 

Key Lever Stop Positions No. 

cp f f Cf 
Time of Sprin1 Driven cam Key 

Rotation in Seconds 

4\ 

(a) Trunk Cord lamp li&hted j 
~-'-· .,_, c_•"-· L,_m_• L_'"""-' _ 1. 
(b) ::~; I 

TRK 

'• e TOLL 

I 

~riods 

'" Normal 
Operation 

oi 
Co, ,1 Circuit 

Relays 

(RL) 

(LU) 
(BT) 

I i I i I 

:~\) I " 

::~>t> --, - i 4 i =-,_,_ ____ 1___.H 

,__ ____ :~~! _ _,I i ! i I ! 
1,s200 I i ,~1.,1r i_,.c·.!ool]: C-67]__"' C .. lord Circuit Sleeve Res. (c) 

(d) 

T•unk Cord 
~,ff'le M.A. 

Toll Cord 
Sleeve M.A. 

' .,. ~ _ TC 2 est Circuit Sleeve Res. 

90 c-ti]: I "'rr ,fc5:60_11 .. TCi~-673"' -1 · 
: c 113!c_-'W+---+-r'I ' 1 ...l.!iloo"' i c.m 

0 TC-Open'- 1'4-H---~r-:•c.""'o'"' 

120 
90 
60 
30 
0 

I -

(e)T-runk and Toll Cords 673"' 
Sleeve Circuit Res. 113"' -

'/J Sprins Driven 
Cam Key 
Operation 

~ I l L 
(A) Ring ___, . I _ 1 _ 

(B) Tip _ ~ , ..-I- i -'ci::: I , _ 
(C) Sleeve i ~ \1-;-r+..J-TTl~.;..i -++--+-

(g) 
Periods 

'" Normal 
Operation 

of 
Test Cirt:uit 

Relays 

(P) 1 ! 
(P-1} -.t- i 
(C) -f---
(8) I 
fD) 
(A) 
(E) 
(F) 
(G) 
(R:RA) i 

NOTE: X - Removal of cords from ·test circuit. 
- Released by operaliDI) DI talking key. 
A• Cord Circuit per SD-62534-01, Fig. E, ·V" wirina. 
B - Cord Circuit pe~ s·o 62534-01, Fig. _E, -w--wirtn1 _o_r fla. F. 

Fig. 3. 

3.16 Section (g) of Fig. 3 shows the oper-
ation of test circuit relays as the 

test progresses. Briefly, the conditions 
applied to the cord circuits are as fol­
lows: 

(1) Open sleeve is applied to the trunk 
cord while a 60-ohm sleeve is ap­

plied to the toll cord. 

(2) The 500-ohm sleeve condition is ap-
plied to the trunk cord, the toll 

cord sleeve condition remaining 60 
ohms. 

(3) With the trunk cord condition re-
maining at 500 ohms, the resistance 

connected to the toll cord is increased 
to 1100 ohms. 

(4) With the trunk cord condition re-
maining at 500 ohms, the resistance 

connected to the toll cord is changed 
to 500 ohms. 

(5) The condition on the trunk cord 
sleeve is changed to 60 ohms with 

the 500-ohm sleeve resistance remaining 
on the toll cord. 
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(6) The resistance connected to the 
trunk cord is increased to 500 

ohms, with a 500-ohm resistance remain­
ing connected to the toll cord sleeve. 

(7) A 60-ohm sleeve condition is ap-
plied to both the trunk and the 

toll cord. 

(8) A 500-ohm sleeve condition is ap­
plied simultaneously to both cord 

sleeves. 

(9) Concluding the test, the trunk cord 
sleeve is opened and a 60-ohm re­

sistance is applied to the toll cord. 

(10) At certain points in the above 
tests, battery and ground are ap­

plied to the trunk cord to light the 
trunk supervisory lamp and ringing cur­
rent is applied to the toll cord to 
light its associated supervisory relay. 

( 11) After restoring the toll cord lamp 
through operation of· the talking 

key, the circuit is prepared for re­
test, if desired. 

3.17 The conditions in 3.16 are applied to 
the cord circuit under the control of 

a spring-driven cam key which is connected 
to the REC jack of the testing circuit. 
This key is shown schematically on Drawing 
SD-62148-02 and is operated manually, re­
leased and automa. tically allowed to return 
to normal. Proper functioning of the toll 
cord circuit relays and normal pad control 
resistance values in the cord circuit are 
indicated by the lighting of the trunk lamp 
for a period< of about three seconds. Then 
it is extinguished, and after an interval 
of approximately one second the toll cord 
lamp is lighted, as indicated in the upper 
section of Figs. 3 and 4. 

3.18 The automatic return of the spring-
driven key to normal occupies a period 

of approximately 7 seconds. The manner 
in which the trunk and toll cord lamps 
light is shown in graph form on Fig. 4. 
When improper operation of cord circuit re­
lays is encountered during this test, or 
when the cord circuit resistances R or Rl 
are found to be either short-circuited or 
open, the trunk and toll cord supervisory 
lamps will not flash in the normal manner 
described above and shown at the top of 
Fig. 4. The trouble conditions will result 
in a sufficiently different flashing of the 
cord circuit lamps as to be easily recog­
nized as trouble conditions. With the use 
of a small stop pin furnished with the pad 
control featur~ test set the operation of 
the test set may be stopped at any one of 
the 6 points shown in Fig. 4 in its swing­
back to the normal position, thus providing 
when desired, a step-by-step progressive 
sequence of operations as an effective aid 
in localizing trouble conditions. 



3.19 While the tester may wish only to de-
termine whether the flashes of the 

cord circuit supervisory lamp are normal or 
otherwise, it. may be of advantage to the 
maintenance man clearing trouble conditions 
to have some clue as to the type of trouble 
existing in the cord circuit. Accor~ingly, 
the remainder of the lamp indications list­
ed on Fig. 4 have been listed to show the 
approximate time and duration of lamp 
flashes during the travel of the test key 
cams, which are obtained for the types of 
trouble listed in the following. The par­
enthetical numbers in the list refer to 
corresponding numbers. in Fig. 4. 

Key Le~r Stop Positions No. :i) 2 © 

' er Cf .,::,~ Time of Sprina Driven cam Key ,l}. Rotation iii Second~ 

NORMAL CORO CIRCUIT OPERATION 

TROUBLE CONDITIONS 

R Res Shorted (I) ar P Relay N.0. 

R- l Res ShOrted (2) 

RorR•l Res Open (3) 
or S • 1 Relay N. 0. 

BT Relay N.O. (4) 

C, SM or SM· I Relay N. 0. (5) 

C and P Relays QPR. (6) 

P Relay CPR. (7) 

SM-I Relay OPR. (B) 

SM Relay QPR. (9) 

S Relay N.O. (10) 

0 2 I 3 • 5 • l 

TRK • • I ! I 
I I TRK 1 I 

I • 
TRK • • 
TRK - --- --

TOLL 

I 
I 

TRK 1 
I 

' 
TOLL TB - -· TOLL 

...!.RJLA -A - -· - -• 
, ' 1 TOLL 

TRK 1 ' A 
B - -· TOLL 

Te - -· c 

No Cord Lamps Ulht 

I Periods when trunk and toll cord lamps light, I 
t-"-Horizontal lines indicate lenath of time lamps are li&hted,--, 

~ . Cord Circuit per SD-625-34-01, Fi&, E, "V" wiring. 
B - Cord Circuit per SD 62534.01, Fig. E, -W- wirin& or Fil, F. 

Fig. 4. 

R cord circuit resistance short-

• 

• • 

circuited. (1) 

Rl cord circuit resistance short-
circuited. (2) 

R or Rl cord circuit resistance 
open. (3) 

Busy test relay BT fails to 
operate. 

C relay fails to operate. 

C and P relay operated falsely. 
p relay fails to operate. 

p relay operated falsely. 

(4) 

(5) 

(6) 

( 1) 

(7) 

SMl relay fails to operate. (5) 

SMl relay operated falsely. (8) 

SM relay fails to operate. (5) 

SM relay operated falsely. (9) 
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Sl relay fails to op~rate. 

S relay fails to operate. 

(3) 

(10) 

Function of the Test Conditions Applied to 
the Cord Sleeve Circuits 

3.20 Referring to 3.16, various sleeve 
conditions are applied to tne cord 

circuit trunk and toll sleeves. These con­
ditions are also shown on Fig. 3, in terms 
of the relative amounts of current supplied 
to the sleeve relays of the trunk and toll 
cords. The purpose of these conditions is 
as follows: 

(1) Initial connection, no test condi­
tion . 

(2) Marginal relay in toll sleeve 
should operate; marginal relay in 

trunk sl€eve should not operate. 

(3) Marginal relay 
should release. 

in toll sleeve 

(4) Preliminary step to test of (5) . 

(5) Trunk marginal relay should oper­
ate; marginal relay in toll cord 

should not operate. 

(6) Preliminary step to test of (7). 

(7) Both cord sleeve marginal relays 
should operate, thereby increasing'. 

each cord circuit sleeve resistance to 
673 ohms. The cord reiay C should lock 
up at this point and extinguish the 
cord lamp. With normal operation of 
t~e cord ?ircuit relays the trunk lamp 
will remain lighted during conditions 
(2) to (6), inclusive, and until (7) is 
applied. 

(8) This resistance, plus the 673 ohms 
in the cord circuit sleeves, allows 

the P and Pl relays in the test circuit 
to release and cause ringing current to 
be applied to the cord circuit, to 
light the toll lamp. Should the cord 
circuit pad control resistance of either 
sleeve, or the 420-ohmunitofeither 
of these resistances be short-cir­
cuited, the P and Pl relays will not be 
permitted to release, and the ringing 
circuit will not be applied to the cord 
to light the toll lamp. Should either 
R or Rl resistance be open, the toll 
cord relay C will not remain locked up 
following condition (7) since the 
sleeve relay releases on the open 
sleeve circuit, and test circuit condi­
tions will be such that ringing circuit 
will not be applied to the toll cord. 
The toll lamp therefore does not light 
and the trunk lamp flashes until the 
sleeve resistances is increased and the 
trunk lamp lights· steadily until the 
end of the cam key travel. 
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(9) Conclusion of test. No test condi-
tion is provided other than to open 

the trunk sleeve at the end of the cam 
key travel and to retain a sleeve con­
nection on the toll cord i•n order that 
the toll supervisory lamp will remain 
locked in until restored by operating 
the listening key., or by disconnecting 
the toll cord from the test jack. 

3.21 The ringing current applied to the 
toll cord, while of test value, is 

not to be considered as a test of the toll 
cord supervisory relay. It is assumed that 
before the application of the pad control 
test, the cord circuit supervisory relays 
are in nor~al adjustment. 

A~C. Continuity Test 

3.22 As shown in Fig. 5, the continuity 
testing arrangement consists of es­

sentially an a-c. Wheatstone bridge cir­
cuit, utilizing· a 425-cycle tone. It has 
been found by experiments with various fre­
quencies that apparently a frequency of 
about 425 .cycles is most effective in de­
tecting troubles that may·be encountered in 
service. 

Fig. 5. 

3.23 A potentiometer is provided for use 
with the continuity test circuit in 

order that settings may be qbtained so that 
no tone or practically no tone is heard in 
the receiver. If unbalances are present in 
the circuit under test, tone will result 
with the potentiometer set at zero. The 
extent of unbalance will be indicated by 
the setting of the potentiometer necessary 
to obtain minimum tone. 
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3.24 The a-c. continuity test may be con-
ducted immediately following the su­

pervisory relay tests of a cord circuit 
(the ringing key test being omitted), pro­
vidEd the NT key has been operated at the 
start of the tests or the a-c. continuity 
test may be conducted individually by oper­
ating the NT key in the cabinet with all 
other test circuit keys normal. 

3.25 A continuity test of cords and worn 
jacks in the toll line multiple may 

be made by using the a-c. continuity test­
ing feature of the test circuit. The a-c. 
continuity test. circuit features for jack 
tests are similar to those used for cord 
circuit tests. 

Adjusting Circuit A-C. Timing Test 

3.26 To time the application of the a-c. 
test current, the dial in the adjust­

ing control test set (J64711A) is operated 
to the number of digits required, each dig­
it corresponding to an approximate time of 
.1 second of the closing of the off-normal 
contact after the dial has started to re­
turn to normal. For example if the digit 6 
is dialed ringing current will be applied 
to the a-c. supervisory relays for approxi­
mately six-tenths of a second. 

3.27 When the pulsing contact opens in 
sending the first pulse it operates 

certain relays in the adjusting circuit to 
supply the a-c. operate value of current to 
the toll cord circuit a-c. supervisory re­
lay. When the dial has returned to normal 
the off-normal contact opens causing the 
release of certain relays which disconnects 
the operate value of current to the a-c. 
relay. 

4. CIRCUIT FEATURES AND CIRCUIT DESCRIPTIONS 

4.01 Drawings SD-62145~01, SD-62148-01 and 
SD-62148-02 show the circuit arrange­

ments of the adjusting circuit, test cir­
cuit not arranged for testing pad control 
features and test circuit which include pad 
control feature, respectively. Detail cir­
cuit descriptions will be found in the as­
sociated CD sheets for the respective draw­
ings. 
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