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SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

5 

1.01 This circuit is designed to provide 
a means for releasing a first selecto~ 

or a subscrfber line circuit in order to 
facilitate testing of a subscriber line 
frbm the local test des~. 

2. GENERAL DESCRIPTION 0? OPERATION 

2.01 A subscriber line circuit can be 
tested from either the No. 14 local 

test desk (LTD) or the No. l2C local test 

desk (LTD). The line that is "permanent" is 
dialed up by the tester at the LTD using a 
"test chain" consisting of a test trunk, an 
optional test trunk ringing c~rcuit, a test 
distributor control circuit, a test distrib­
utor, a test connector, and this test cir­
cuit. When the PS RLS key at the LTD is 
operated, it will result in the connection 
of the permanent signal test circuit. The 
test circuit will perform its tests and the 
success or failure will be indicated at the 
associatej "secor.dary cord supervisory lamp" 
at the LTD. While attempting to clear the 
subscriber line of "permanent" the lamp will 
flash at a 60-ipm rate; ~:.'the attempt should 
:·a~l, the larr:p will light steadily and if tbe 
test is successL'ul the lamp wtll be t2XVn­
guJ.shed. 

2.02 This circuit is designed to clear most 
permanent signal conditions not the 

different step-by-step offices. Since the 
permanent signal conditions are different, 
because of the differences of the subscriber 
line c~rcutts, two arrangements are prcvided. 

(a) When this circuit is used at a No. l 
or a No. 350A step-by-step office, 

specify V and T options. 

(b) When this circuit is used at a No. 355A 
or 35E97 step-by~s:ep type office, 

specify S option. 

SECTION II - DETAILED DESCRIPTION 

l. SELECTIO~ OP TEST CIRCUIT 

l.Jl When the tester at a local test desk 
(LTD) determ~nes that a permanent 

c on d 1 t : 'n e x " s t :J :) n a l ~ :1 e. he w ~ 1 "'.. a t ':. em p t 
t.c; releaCJe ~he r_·~rlot se~cctor' or sutsc~~ber' 
line relay connected tu the subscriber 
line ~n ~rder to ~ake mar~ definite tests 
tc ce~er .. ~ne the cause o·· the permanent 
signal. The tester will make use of the 
Test Chain, which •ncludes a te~t connector, 
a test d'str!t~tsr, an opti~nal test trur.~ 

ringing clrcu~t. a test Jistributor control 
circuit, anj a test trun~ circuit. He will 
dial the subscriber line that is permanent 
and be connected to that line by the test 
connector through the subscriber line cir­
cuit connector ~ultiple. The permanent 
signal test circuit is common t0 a number of 
test <Jistr 1 butrJr trun CU. relays which are 
prr,vtded s-:1 that, ·~>nl:r :-'::<:> trunK can be con­

n e c t: e d t '-l t he t e s t ( · l r c u : t a t n e t j me . The 
or;eration o~· a peY>manent s gna release K.ey, 
(PS-RLS1, at the LTD ~ill aus the test 
j ~ s ~ ~ ;:' ~. t-- u t ~ J : · c ~ n r· o l c ~ r s , ; L t o c -=' n n e c t. t he 
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associated CH rt•LJy w1tJd1n< UJt'rlll)"tJ the T 
and R t'elay conl<h' ;j to the c; lead. Tf the 
permanent signal test c1t'C'J~t ~,8 -ldle, a 
ground will be p1,esent em the G lead which 
will operate this CH relay and lock. The 
operated CH relay will operate relay PS which 
will transfer the tip and ~·ing to the perman­
ent signal test cjrcuit through the test 
j ~t:-'-1.tJutc-·1", test conrJf~ctoT,,and the subscrtlJer 
line circuit connector mu'ttiple ;~ppearRnce 
and will g~ound the ST and BC lends which will 
operate the ST and BC relay~ resrect1vel~ of 
the test circuit. Also the EC and FL leAds 
w~ll be c~nne~teJ t~ the test c!rcu t. 
(Re~·e:-' to the '..:est Jistr~t:L_,tor cunlroJ cir-
ct:·t ,·o:;o mCJ:..'e ~eta ~e: J'?:"2,';r:,t~c'!1 o~· its 
function.) 

1.02 The BC, FL, and EC leads of the ner-
manent signal test ctrcutt serve ~o 

indicate to the LTD the three stages of the 
t est c 1 :' c 'J i :: , t e s t in n r ogres s . Y:-'1 11 u r e , o ~ 
or success. 

1.03 The LTD secondary superv~sory Jamn w~11 
will flash w:1ile +-.est 1 s ln nrogress. 

.steady for fa!lure of thP 'es~, and become 
extingu ts'ried for S',H'CessfuJ cle8ring cf t'Je 
permanent signal. 

2. POLARITY AND MARGINAL BRIDGE TEST 

2.01 _Relay ST operates from grCJund in the 
test distributor control circuit. 

Relay FL operates and releases on 60-ipm 
pulses approximately l/2 sec<:md rna\\e and 
1/2 second break. The first opeJ'aticm of 
relay FL will close ground t~ operate relay W 
in series with 500-ohm resistance. Relay Z 
remains shunted as long as this operating 
ground is connected. The operation of 
relay W will close the tip and ring of the 
line through relays PT and PM to make a mar­
ginal and polarity test. If the polarity 
is that of a selector on a direct line, namely, 
ground on the tip and battery on the ring, 
relay PT will operate. If the bridge causing 
the permanent signal is more than about 
50 ohms in resistance, relay PM will operate. 
If reversed polarity is indicated, relay PM 
will operate but relay PT will not operate 
and relay SO will operate after a time inter­
val. Relay SO will close a circuit to operate 
and lock relay R which reverses the tip and 
ring with respect to the test relays and 
relay PT should then operate and relay PM 
reoperate. With either polarity, therefore, 
both relays PM and PT should orerate, closing 
a circutt to .:lperate relay LR. The release 
of relay FL will remove the shunt fro~ relay Z 
which will operate. Relay W remains locked up. 
The operation of relay FL on the next closure 
of the interrupter will close ground to shunt 
and release relay W and maintain r'elay Z 
operated as long as ground ~s closed. Relay W 
is closed, therefore, for a pe~·iod ol' 1/2 sec-
2nd minimum t~ 1 second maximum aJlli the 
polarity-marginal test is made Juring this 
period. 
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:3. LOW HE~3L~TANCE BATTERY AND GROUND - ----rrrr~_, T 

].01 The release of relay W with relay Z 
operated will close a circuit through 

a contact of relay D to operate relay Wl. 
The operation of relay Wl will transfer the 
tip a!ld ring leads from the PT and PM relays, 
t,-J r'elays MG and MB, respectively, in order 
t'.:J ma,\e a tes~ :·or' l0w resistance battery 
o~, /<';c',JL.:nJ. This test is applied only if 
L1e pvlari ty and :-r,arginal test has func-
t : C' n e ~ l p t' ope r l y a n d ope r a ted r e lay LR . 
The re_:_ease o.:' r'elay FL will now cause 
relay Z to release since relay W is already 
released. Relay Wl, however, locks operated 
tQ the contr~l ~round on relay ST through 
a contact of rel~y D and if relay LR has 
~;,)t C!perateJ the:: ~"ele:ase Df both relays W 
and Z will close grou!ld from relay ST, 
thl'OUt,:)l the l()C~:~ng cuntact of :;-elay Wl, 
bac~ contact relay W, back contact relay Z, 
bac~ contact relaycLR to operate disconnect 
relay D which w~ ll cancel t'urther test. 
How~ver, relay LR should be operated, 
assuming a normal test condition, and the 
release of relays ~ and : will simply count 
&nothe:· l/2 secund t-:.:11e interval. The low 
battery and ~round tgst 1s applied, there­
:·ore, ~·ol, approxtmately one seccn,j. If a 
low battery or ~ow ground is encountered 
during th1s i:;te.:-val relay MB or MG will 
operate an'~' c::..ose a ground to shunt relay LR 
which w1ll release and operate relay D which 
in turn cancels the application or shunting 
battery. 

4. BATTERY TEST FOR LOW RESISTANCE 

4.01 The next operation of relay FL will 
reoperate relay W which will close a 

circuit t0 operate relay Zl. This circuit 
may be traced from ground through make 
contact of relay ST, make contact of 
relay LR, back contact relay Z, make contact 
or relay W, make contact of relay Wl, make 
contact rJf relay BC to the winding of 
relay Zl. The operation of relay Zl will 
operate relay 22 which will close ~he 
series resistance shunting battery for a 
low bridge test fer approximately 0.2 second , 
during which time if marginal relay M operate 
1n ser'ies with the shunting current it will 
close a c1rcu1t to operate relay D and pre­
vent t~e appl~cat!o; or direct shunting 
battery. Relay M is marg1nal so that it 
will oper'ate e:nly ; :· th,e res;..sta:;ce of ~he 
bridge o!l the line ~s so low that mo.:'e than 
one arnpet'e w"! ll :'low i.C direct shunting 
battery is applied. The operation of 
relay LR closes a c1rcuit through a back 
contact oC relay Zl to operate relay SR. 
The operation or relay Zl opens the c~rcuit 
for relay SR which uses a condenser tim1ng 
scherne to ttme an interval ol' approximately 
0.2 second l'Ol' tr1e application or the shunt­
ing battery through resistance before 
applyinp; trw <lit'•~ct :1huntinv. battery. The 
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release of relay SR will close a circuit to 
operate relay W2 provided relay D has not 
operated. 

5. APPLICATION OF SHUNTING BATTERY AND 
GROUND 

5.01 Relay W2 will remain operated while 
relay Zl is operated and will close 

the direct shunting battery and ground to 
the tip and ring to shunt the A relay of 
the selector and release the switch. In 
order to insure the release of the switch 
this shunting current must be applied for 
about 1.3 seconds. This time is counted 
by the operation and release of relay FL. 
Relay FL will remain operated for about 
0.3 second after the operation o~ relay W2, 
then its release will operate relay Z. 
Relay FL will remain nonoperated for l/2 sec­
ond then will operate again releasing relay W 
which now will release relay LR since relayZl 
is operated. Relay FL will be operated fo~ 
another 1/2 second, making three intervals 
of a total of 1.3 seconds after relay W2 
operates. If the selector releases at any 
stage during the application of the shunting 
battery, ground will be removed·from lead BC 
releasing relay BC. The release of relay BC 
will open the circuit for relays Zl and W2. 

•Relay W2 in releasing will cut in the 14-ohm 
resistors in each side of the shunting 
battery. Relay Zl will release in turn 
releasing 22 which will open the shunting 
battery circuit. Ground will remain on the 
ST lead, however, and the timing will con­
tinue as above described. A capacitor and 
resistor are connected across the tip and 
ring at the No. 2 springs of relay Z2 in 

.order to reduce the click on the line when 
shunting battery is applied and removed. 

6. RELEASE OF TEST CIRCUIT 

~ ........... · 6.01 The release of relay FL will release 
~ relay Z which will close a circuit to 

operate relay D. This circuit may be traced 
from ground on a make contact of relay ST, 
locking make contact of relay Wl, b~ck con­
tact relay w, back contact relay Z, back 
contact relay LR, through relay D to battery. 
Relay D will operate and lock. The operation 
of relay D indicates the end of test and 
subseauent operation is merely to release 
relays in a certain order to restore the 
circuit to normal. The operation of relay D 
opens the circuit for relay Wl which releases 
and opens the locking circuit for relay Zl 
if relay BC is still operated. Relay D in 
operating also opens the circuit for relay W2 
which will release and cut in the 14-ohm 
resistors in each side of the shunting bat­
tery. Relay Zl releases and opens the 
holding circ~it for relay Z2 which will 
release opening the circuit of the shunting 
battery. Relay W2 in releasing will close 
ground through tts back contac>:; through a 
make contact of relay D to the EC lead. 
This signals th·:.: con":rol circuit t'lat ~he 
t e s t 1 s c on; p J. e t "' d a r. d w ~ J. l , 'au s P t o 

be opened from the ST lead releasing 
relay ST. Ground will also be removed 
from the BC lead if not previously opened 
by the release of the selector. The re­
lease of relay ST opens the locKing ground 
for relay D also for relay R if it has been 
operated. These relays, releasing, com­
pletely restore the test circuit to normal 
and connect ground to lead G to permit 
reselection by another control circuit. 

SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

1.01 There are limiting conditions in the 
use of this circuit which may pre­

vent the release of the first selector or 
subscriber line relay from a permanent 
line. A signal is provided at the LTD 
which wtll indicate the failure to clear 
the first selector or subscriber line 
relay. These approximate limits are as 
follows: 

No. 1 or 
No. 350A 

Minimum Sub Line 
Res Causing 

Perrnanen t 

70 ohms 

No. 355A or 
No. 35E97 95 ohms 

Max Res in thE 
Tip or Ring 

Conductor ------

!
T and R from~' 
AS Test Ckt 
Through to 
Sub LinE- Cmn) 

(Mul t Appear-) 
(ance \ 

4 ohms* 

4 ohms* 

1.02 When the resistance of the tip and 
ring leads from the shunting battery 

in this circuit through the test chain to 
the connection to the line at the IDF 
exceeds 4 ohms per lead, the release of 
the first selector or line relay of sub­
scribers line circuit cannot be assured. 
In addition, the exact limits of rele~se 
will vary for different first selector'S 
due to variation in the adjustment of the 
A relays, as a result of these li~itatio~s 
there will usually be a small percentage 
of lines in each office on which it will 
be imnossible to release the first selector 
but t;ese can be identified only by test. 

2. FUNCTIONAL DESIGNATIONS 

2.01 Relays 
Designation Meaning 

BC Batter•y Control 

* If the tip or ring conductor is less than 
2 ohms resistance each, the 2- to 3-volt 
dry cell booster, KS-6542, may be 
eliminated. At the No. 355A or No. 35E97 
it is of part~cular importance that the 
t1p or ring conductors be 4 ohms or less 
ea <~h. 
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Designation 

D 
FL 
LR 
M 
MB 
f\1G 
PM 
PT 
R 
so 
SR 
ST 
W-Z 

Wl 

3. FUNCTIONS 

Disconnect 
Flashing 
Low Reststance 
Mar·;··.inrtl r~ur-r·cnt 
M<l T'1'··j n~t l r}r•rnmd Ctwcl\ 
~'1uq..:Lu<ll Haltt>r·y Cht:c:k 
Shunt Current Marginal 
Polarity 
Reversing 
Low Operate 
Slow Release 
Start 
Traditional Desig for 

W -Z Cl.;:t 
Functional for Low Res 

Bat and Grd Test 
Functlon.1J for R;:lt. Test 

for Low Res and 
Application of Full 
Shuntin~r BRt and C1rd 
·rest A 

3.01 Provides means by the operation of 
the ST relay for startin~ a permanent 

signal test. 

3.02 Provides timing means under control of 
an interrupter and the FL relay to 

apply various tests, for proper intervals 
and in definite sequence. 

3.03 Provides means for restorin~ circuit 
to normal from various te::.~t conditions. 

3.04 Makes a polarity test of the line. 

3.05 Makes a marginal bridge test for low 
resistance condition on the line. 

3.06 Makes a test for low resistance to 
ground on the battery side of the 

selected polarity. 

3.07 Makes a test for low resistance to 
battery on the ground side of the 

selected polarity. 

3.08 Makes a marginal battery bridge test 
for low resistance condition on the 

line. 

3.09 Applies shunting battery and ground 
of the proper polarity to shunt and 

release the A relay of the first selector 
or L relay of the subscriber line circuit. 

3.10 Provides means for immediately cutting 
off the shunting battery after the 

selector releases. 

3.11 Supplies 60-ipm interrupter ~round to 
the associated test distributor control 

circuit or to the test line to test distribu­
tor whtle relay ST ts operated 
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3.12 Provides an end of cycle signal to 
the associateJ test distributor con­

trol circuit or to the test line to test 
distributor. 

3.13 Pr·uvidea .:.t 1··routtd oif-';nal to the con­
ne\·t1 n1" c l r·ct•1 L~ wl1en the test circuit 

has cornplL'Lely t·estul'l'·.i to normal and is 
awaiting reselection. .~ 

4. CONNECTING CIRCUITS 

h.Ol When this circuit is listerl on a 
k:<.::y:::;lteet., Uw cunnecting information 

thereon should be followed. 

(a) Test Distributor Control Circuit 
for No. 14 Local Test Desk -

SD-31401-0l. r-.. ,I 

(b) Test Ltne to Test Distributor for 
Nn. l2C Local Tc3t Desk - SD-31400-0l. 

(c) Test rrrounk Circujt from Local Test 
Desk No. 14 - (typical) - No. l, 

350A, 355A - SD-95737-01. 

(d) Test Distributor - (typical) - No. 1, 
350A, 35SA - SD-32007-01. 

(e) Subscriber Line Circuits (typical) -
No. l, 350A, j~SA or 35E97 -

SD-32133-01 No. 3SSA or 35E97 -
SD-32216-01 No. 355A, 3~bA or 3~EY7 -
SD-31777-01. 

SECTION IV - REASONS FOR REISSUE 

A. Changed and Added Functions 

A.l This circuit 1s changed to arrange for 
its use at a No. 355A or 35E97 Step­

by-Step office and provjd~2 optional PM 
and PT relays that will permit the testing 
of subscriber line relay circuits when 
permanent. Certain subscriber line relay 
circuits when "permanent" have their line 
relay operated and the CO battery and 
ground connected through the relay winding 
to the subscriber line. The winding 
resistance is higher than the first selector 
A relay previously tested by this circuit 
and as a result, during the polarity and 
marginal test, the PM and PT relays do not 
operate, which is then indicated to the 
LTD as a failure. In order to clear the 
"permanent," and permtt testing of the 
subscriber line at the LTD, the line relay 
must be shunted down. The optional PM and 
PT relays will permit the application of 
shunting battery and ground, if the rest of 
the tests of this circuit are met, at a 
No. 355A-or 3~E97-type office. 

B. Changes in Apparatus 

B.l ADDED 

280B PT Holdy Fi.1'·. l Optional Opt. S 
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B.l ADDED {Cont) 

B-1056 PM Relay Fig. 1 Optional Opt. S 

c. 

C.l 

Changes in Circuit Requirements Other 
Than Those Caused by Changes in 
Apparatus 

Circuit Requirements Table - Relay PM, 
S512 is designated as option T. 

D. Description of Changes 

D.l The title is changed to include 
No. 355~or 35E97-type Step-by-Step 

office. The title previously read: 

STEP-BY-STEP SYSTEMS 
PERMANENT SIGNAL TEST CIRCUIT 

FOR USE IN TESTING SUBSCRIBER LINES 
FROM LOCAL TEST DESK NO. 12-C OR NO. 14 · · 

{PS TST) 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 2366-ERL-RMW 

/(: .. .) 

0.2 The rating of this drawing is 
changed to read: AT&TCo STANDARD 

A&M ONLY FOR 35E97. The previous rating 
read: 

D.3 

0.4 

AT&TCc 
STANDARD 

In Fig. 1 option T is designated 
and added. 

In Fig. 1 option S is added. 

D.5 In Fig. 1 reference is made ta 
Note 105. 

D.6 Circuit Note 105 is added. 

D.f Opt1on T and S ~re odded to the 
Opt1ons Used table. 

0.8 The Circuit Note 104 is changed 
to reflect the use of options T, S, 

and U. 




