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T.S.T. FRAME KEYS 

Sheet 0103. .. 
ST - Start Key 

The operation of this key controls the advance of the connector circuit 
from normal and wh0n restored causes the test set to complete the test in progress 
but not to start a new test. The crossbar switch does not restore when the 118'.I'" 
key is restored. 

PCR & PCS - Particular Circuit Keys. 

These keys are used to advance the crossbar switch to a particular ter-
minal for testing a p11rticular sender. 

CA - Control Advance Key. 

The operation and release of this lrny cause.$ a tf;st to be started on the 
next sender if the repeat key is norm.al, or causes a nev1 test to be started on the 
sender upon which the test circuit is resting if' the repeat key is operated.. 

Rep .. - Repeat Key. 

This key causes the test circu:L t to the same ·sender repeatedly. 
It is also used to extend the control ndvnnce .feature to the remote control juck 
at tho sender frames. 

Rep. 2 - Repeat 2 Key. 

This key causes tvvo tests to be mo.de on euch sender. 

TA - Time Alarm Key. 
I 

\v11en this key is operated the time alarm circuit is restored tc normal. 
Th3 key must be restored to normal before the test circuit will advance to the next 
s c1der. If this key is left operated while the test frame is u11attended, the 
a h rms ca nnot operate, and, if a trouble is detected by the test frame, either 

sender or a subgroup of senders may be held of service. 
\ 

PBl - Pnss B Senders -

This key operated causes nll "B" senders to be pa ssed without testing. 

PTS - Pass T Senders. 

This key operated causes ull "T" senders to be passed without t0sting. 

- Automatic Pass Busy Key. 

\ This key ce.usos the test circuit to n busy sender aft er a 
pe:Hod of 29 second minimum, 59 seconds mnximum. 

- Restore to Normal Key. 

'l'his key j.s used to restore ti1e connector mechanism to 1101Tt1nl. 
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ACO - Alarm Cut Off Key. 

This key is used to silence the minor alarm without interfering with 
aisle pilot and floor o.l.!3.rm frame lam:p indfoations. 

0 to 7 - Class of Call Keys. 

The operated class key controls the type of test to be made on the 

Sheet 0106 

LT - Light Tral'f'i c Key. 

This key is opera.ted in light load periods to make effGctivc certain 
tests which cannot be made during heavy loads (Pages 5 & 7.) 

MGB - Malm Group Busy Key. 

This key is operated to make busy the group circuit to which the test 
circuit is connected, thoreby giving preference to the test circuit for this group 
of senders. 

OA or OB - Office A or Of'fiC8 B Keys. 

One of those keys is operated, when it is d8sired to transmit an office 
indication to the sender as from the link circuit. 

FAO or FAl - Frar.1e · Group Indication Keys. 

FAO key operated indica.tes an.,'. Inc frame in the first ten. 
J:"'Al " " " " -,1 " " " second " 

FO to F9 - Frame Indicating Keys. 

The operated F key indicates which Inc. fro.mo in the group of ten is to 
be registered. 

L r- Sender L Relay Test Koy. 
,1 

Sheet 0108 

This key when operated adds the maximum 1001? resistance i.n the fundamental 
ci. rcui t and when nor'ine.J. t..1-ie minimum loop ·rosistnnce is in the fundament a l (Page 10.) 

LST - Selection Transfer Timing Key. 

This key wl:en operated tests the sondcr to insure that it will advance, 
following the completion on orrn fundamental' selection, and re:Clos.3 the fundamental 
in a definite me.ximum t:i.me. When the .key is a test is made that the sender 
advances in a minimum tj_me (Page 11.) 

SI - Step By Step Key . 

This key when operate6., arranges the circuit for st ep by step operation. 



T.S.T.kcys . 
• 

-3·-

AV - Advance Key. 

With the (SS) key o.::;ierated the (AV·) key is used to send one selection 
into a terminating sender or ont::i d.igi t into :1 B Sender and to causo the test ci.r:.. 
cuit to advance to the next sendGr on - "Time Out 'I'est" 

STP - OFfi - Stepper end I, Relay O:;:-ierato Test Key. 

When this key is operated the sender L and STP. relays are testr.;d for 
operate. (Pat;e 12) 

LP..B - Heverse Battery 

This key when oper8tod tests tho sender that it docs not maj_ntain too 
long a closure of reverse battery and when no:rrnn.1 tests that the sender does not 
give too short a of rworse battery. (Pe,ge 

IG5 - Incoming Group Hit;h Five Inc1.icnti 'Jn Key. 

This key when operated cawrns additional pulsos to be transmitted 
for incoming group sGlection indicatir1.13 Unit B. 

T'rsc - Tell Talo Short Cj_rcu.i.t Key . 

This key when o:r)er·o.ted tosts for .short circuits on front contacts of the 
IB regi3ter lock the relay. 

Sheet 0110 

TT 
1
_ 'lone Test Key. 

1 This key when o:perated r:1rrune;es the circuit for tone to.st. In this test 
thel sender selects a position G.nd the order ton.e is :;?a.ssed th:::·u tl1e sencer to the 
te 'l. t circuit. Tho testma:1 may al so talk thru this circuit to the oyierator. The 
tei: ·tman may then judge the q_uali ty of the transmission (Paee 28.) 

PP - Particular Position Key. 

This key, when ope rated, permits tho position selector sw1.tch to bP 
ad1;>anced to any posHion by means of the llial. (Page 29) 

PT - Po.si ticn Test Key. 

1 Thi3 key, vrhen operated, u:r-ronges the circuit for testing position cir-
c1.ri t 13. ( Po.ge 29) • 

Slow KP Relay 1J.1est Key. 

With this kes- o_peratod the KP relays gc,nerntc slow pulses for detecting 
co. tain troubles in the sender stearing relays and fer making non-operate tests · 
of the sender registor marginal relays. (Page 24) 

! 
I ' 
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KP2-KP3-KP4 - Pulsing Relay Time Check Jacks. 

These jacks are used when testing the operation Of the KP2-KP3-KP4 relays. 

TP - Transfer Position Key. 

Before a position is tested, the sender to be used for this test is 
routined. The o:peration of the TP key stops the routine of the sendor at the end 
of the test then in progress, and co.uses the position test to start (Pae;e 29) 

PD - Cancel Position Disconnect Test Key. 

This key is operated to eliminate the test of the position disconnect 
feature. (Page 30) 

PR - Position Release KGy (P:ige 32) 

1Tuis key is operated at tht:i end of a dosi ti on test to release tho i)osi-
tion cct. and the test cct. 

- Office A & Office B Key. 

This key when operated to the OB pos ition C'lUSes the gr'ound to be con-
nected to the T & R to the B sender and in the OA ti on battery vrill be con-
nected to the T & R. (Page 

Sheet 0112 

RO - Reorder Key. 

This key is 01xirated when a reorder test is made to permit check of the 
signal on the RO lend from the sender to the ma:::-ker. 

OAB - OAB Lead Check Key. 

This key sfoould be left in its normal position when it is expected that 
the sender will connect the CK3 l end to the OAB l end to the marker. 

The 01113 key should be operated rrhen it is expected thc.t the sender con-
nects ground to the OAB le3.d to the marker (lJe.go 17) 
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TER!V1INATING SENDER TEST FRAME 

This circuit provides means for routine testing of Call Distributing "B" 

Senders and Full Sel. Senders of the Crossbar System on an automatic basis. 

Registration in the senders is made directly from the test circuit a.nd the proper 

functioning of the senders is checked by the test circuit. When the test has beEm 

-completed satisfactorily, the next circuit is seized and tested. The test circuit 

continues to function automatically until a trouble is encountered or until the 

end of cycle is reached. Repeat tests can be made in two ways, first, repeat 

tests can be hiade continuously on a particular sender or, second, two tests can be 

made on a sender and then the test circul t is automatically rtdvanced to the next 

sender and the two tests are made and the test circuit is a.dvanced until all send--

ers under test have been tested twice. The test circuit is connected to the send-

ers by means of crosuba:t' switches, one c::rossbar switch is neeessary for each group 

of 100 or less senders. Each switch can connect to ten sender subgroups, each one 

having a ma.-ximum of ten senders, which may be all Full Sel., all "B", or some of 

each. Each subgroup has a separate horizontal row on the crossbar switch. Con-

· nection to the cireul t common to a subgroup of senders is obtained by means of a 

multi-contact relay and a pair of U type relays. E!tch multi-contact relay nnd a 

pair of U type relay is associated with a horizontal row of the crossbar switch to 

which row are connected the senders of the subgroup. A particular circuit test 

clan be made. An automatic puss busy fc::ature is provided. The sender being 

can be located by means of lamps, which indicate the ?OSi tion of the sender on the 

tiest circuit crossbar switch. Thero are t'i'iO alarms, n11.1jor nnd The major 

:Harm is used v:hen the test is stuck on a tirn(; out while t esting common equipment 
i 

:flor ttn senderi:i; the minor alarm is used when the test circuit is stuck while 

i esting individual senders. 

The circuit provides mews for testing CDB position circuits in a cross-

bar office on a manual be.sis. Two test1aen are required for this test, one at the 

position and one at tiw test frame. One of tlrn "B" send ers is selected for use in 
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this teGt and the por,i tion to be tested is selected by mEif..illS of a 206 type select-

or under control of u dial. The man at the position wri tee an agreed upon number, 

or otherwise manipulates the position keys, causing signuls to be passed thru the 

circuit into the sender. The test circuit checks registration in the 

sender and makes certain cUrectly on the position circuit. 

· In the following code a reguh.r call test wi 11 be made ancJ the followihg 

keys 

CL-0, .F'-0, F'A-0, LOA, TH-0, H-0, T-0, rmd U-9. 

The test of a ten:. sender v:Dl b& considered first. 

CONNECTION OF TEST FRfuv1E TO TS. 

+ ST key 

+ ST 

+. WH 

+ BT2 

+ AS 

+ ASl 

+ co 
+ ws 

+ S-0 (Sd) 

+ AH 

- AS 

+ ZS 

- ASl 

+ ST 

Locks 
+ Vi ( Awtg TA Int) 
+ WH 
+ BT2 

Locks 
+ AS 

+ Sl 

Locks 
+ ASl 

+ co 

Locks 
+ S-0 (881) 

+ Ail 

Locks 
- AS 
S-0 (Sel) Locks 

+ ZS 
-- ASl 

;6 add .lock path to S-0 (Sol) 
- % GRD to S-0 ( Sel) 

- co 
+ HO & HOA (HLD) 
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'iST-3 

- co + 0 

+ HO (HLD) + T, R, S, & CO .X:PT3 
t % path Hl & HlA 

+ HOA (HLD) + G, B, D, & FC .X:PTS 
+ U-0 
+ AV 

CONN ECTlNG COfoMON LEADS TO SEN. bUBGRP. 

+ 0 Locks 
+ 0 (horiz.ind.) 
+AO 
+ BO 
+ SMO 

+ U--0 + 0 Lamp ( vcrt. ind.) 

+ AV Locks 
HO & HOA Locks (HLD) 
+ c (0106) 
+ ZH 

+ AO f, F leads to sen. subgrp. 

+ BO t PF leads to P leads 

NOTE• Assm.;ing five 1'8 - c:r,1ss connect the PFOO to 
the P4} PFOl to PO, PF02 to Pl, PF03 to P2, 
and Pli'04 to PJ. 

+SMO fl common leads to subgrp. 

+ c Locks 
+ BY lamp 
t grd. to ON leads 
+ .x:c 
+ SID3 

+ ZH f, add. lock grd. to HO & HOA (HLD) 
+ EV 

.NOTE; If an odd numbered hold magnet is operated , 
the ZH and relays will be normal causing 

operation uf' relay OD. the 

t SIDJ 

+ EV 

NOTE: The 
all 
The 
all 
The 
all 

+ SID2 

Locks 
+ TS (See notE:) 

TS leacl is connected to the G term. of 
.X:Pts. connecting to TSs. 
BS lead is connected to the G term.of 
XPts. connecting to BSs. 
SPT lead is connected to the b tern.of 
spare XPts. 

J 
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SENDE.11. GROUP BUSY TEST 
Group Busy 

+ TS + CH (See Note 1) 
+ GB (See Note 2) 

NOTE l; The operation of the CH indicates that no 
TLS is attempting to connect to any TS 
within this subgroup. 

NOTE 2: If all the 'l'Ss or BSs of the subgroup are 
busy, or if the subgroup is made busy, 
battery is connected to the TMBO lead for 
the TSs or to the BNiBO lead for the BSs 
by the sen.subgrp.cct. 

+ GB 

+ T 

+ Tl 

+ T (Awtg.int.) 
- SID % path 

Locks 
+ GB lamp 
+ T-1 (M,tg. i nt.) 
- SIDl % path 

Locks 
+ PB 

The Tl relay operates 5 to 12 s econds after the GB. If the . APB key h; 
normal the circuit blocks with the GB lnmp lit. 

AUTOMATIC PASS BUSY 

If the APB key is operated circuit action is as follows: 

+ PB Locks 
+ PB (REG) 

+ PB (REG) + CA 

The opera tion of the CA relay \'Jill cause the test frame to release the 
sender and advance to the n ext sender a ;:; on compl e tion of nn OK test. This will 
be covered later. 

BUSY TEST TS BU SY 

+ CH + BTl 
- BT2 (slow release) 

+ BTl Holds BT2 
+ BT4 

+ BTJ,. Holci.s BT2 
+ BTJ 

+ BT.3 Locks 
- BTl 
- BT4 (slow reluasE.) 



The BT4 is slow release and keeps the wdg. of the BTl and the sJ.eeve 
lead open momentarily so that, if the bat. which operated the BTl was not the 
make busy bat. in the TS but was some relay or hold mag. wdg. , this false opera t-
ing circuit will remove itself before the second test is made by the BTl. 

The 

The 

- B'I'4 + BTl 

operated BTl now holds the BT2 and blocks the test. 

BUSY TEST TS BUSY IN SERVICE 

- BT2 + s 
- Sl (slow release) 

+ s Holds Sl 

operated S now holds the Sl and blocks the test. 

- BT2 

- Sl 

+ SIG 

+ SIDl 

+ MGB 

- SIDJ 

-- SID2 

SEIZUHE OF SUBGROUP 
Subgrp.& Sen.Idle 

- Sl 

+ SID 
- BY lnmp 

+ SIDl 
+ filGB 
+ GB lamp 
+RED 
+RES 

Locks 
- SIDJ 
+ T (Awtg.int. starts maj.alm.tilliing) 
- minor 11lm.timing (BKL lead) 

+ TMB & BMB on all 'l'SLs assoc.with 
this sen.subgrp. 

- SID2 

+ GE 

The LT key is operated during light lc-acl periods to r.1ake ef'fecti ve the 
check of the regular testing leads TT or TB. 

Vii th the LT key norr,ial the GE will operate thru tho RES relay and only 
the RTO lead will be checked. 

With the LT key operated the GE must operate thru both the RES and REG 
And both the RTO .and TTO leads will be checked. 



+GE 

+ CI 

+ Cll 

+ CHl 

+ S-0 TSL 

+ SGE TSL 

+ SCl TS 

+ SC2 TS 

Locks 
- GB lamp 
+ SEL lamp 
+ Eli' lamp 
+ CI 
CH locks 

SENDER SEIZlJRE 

+ Cil 

+ CHl 

Locks 
+ S-0 TSL 

Locks 
+ SGE TSL 
+ SCl TS 

REG 
RES 

Locks 
+ SC2 TS 

+ EF & EF TS 

" • 
N .i,, 

.F'RAME INDICATION 

+ E.F' 

T SEL 

+ .FOO ... TS 

+ OA 1'.§ 

+ SEL-0 TS 

+ RV3 TS 

+ SM TS 

+ RV4 TS 

+ SEL 
- EF lamp 

Locks 
- SEL lamp 
+ FOO TS 
+ OA TS 
+ SEL--0 TS 
·- CH 
- CHl 

+ RVJ TS 

EF locks TS 
E;F (Shunted if not relef:l.sed by SPF4 in tst.frame) 

+ Stvi TS 

+ R.V4 TS 

+ RAl (locks & RA2 shunted) TS 

+ RV5 (iocks) TS 



- CH 

- CHJ. 

+ SPF 

+ SPF4 

·r SPFA 

TST-'7 

PREFERENCE LEAD CHECK 

- % path S-0 TSL 

T SPF 
+ RL lamp 

·t- SPF4 
+ SPFA 

+ SPF5 
- EF ( shill! ted) 

Locks 
- S lead to ;3 wdg. 

PREFER.&\JCE LEAD CROSS CHECK 

If the preferencE.: lead of the sender being tested is crossed with the 

preference lead of the next sender .i.n the prefercne e chain, the SPF3 will operate 

at this time - thru t.he operated S-0 to grd. on the LK lead. If the LT key is 

operated the test will be blocked as follows: 

+ SPF3 + SPFl 

+ SPFl + XA (SPF5 will be operated) 

The operated XA will lock, light the X lamp, and cause the test to 

block, al tho circuit aGtion will progress up to the operation of the XB as on an 

Oh. test. The SPF.4. if:; slow release to allow time for this test to be made. 

With the LT key normal the operating path of the XA is open and the 

test is cancelled. 

SENDER ADV .ANGE 

If the preferencC:J leads are not crossed the SPF3 will not operate at 

this time and the test proc.eeds as follows; 

+ SPF5 

+ ONl TS 

+ ONl TS 

· + SB TSL 
i add-:--:L"ock grd.to 
Locks FOO, OA, EF 

RAl, RV5TS 

p add. hold grd. to RV3 
TS 
TS 

+ SB TSL + ON2 J.S 
- SPF 

• 
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+ ON2 

- SC2 TS 

+ F (HLD) TS 

T.ST-8 

Locks 
i grd.to ON leads TS 
- SC2 TS 
Locks SEL-0 & SM TS 
Locks ONl TS 
+ F (HLD) TS 
i grd. to (TS) int. TS 

- F leads from (SEL) TS 

Locks 
i F--0 XPTS. TS 
+ HM TS 

- SPF 

ADVANCE OF LEAD 

- SPF4 (sJow release) 

- SPF4 

- SPF5 

+ R1 

+ SPF2 

' 

- SPF5 

+ RL 

Locks 
+ SPF2 

RL lamp 
+ SPF' laltip 

S-0 }'SL 
+ SPF'J 

The operation of the SP1"3 indicatbs that the preference lead has been 
advanced to the next sender. 

SF.NDER 11S11 LEAD CHECK AND CHECK FOR CROSSES 
ON SC RELAY CONTACTS ---

- S--0 TSL 

+ SPF3 

+ SPFl 

- SGE TSL 
- SCl J'S 

+ SPFl 

+ XB (slow operate) 
- SPF le.mp 

The XB is slow operate to insure the release of the SCl TS before ap-
plying the cross test. 

+ XB + Xl, X2, XJ, i4 
+ S lamp 

If there is no grd . on the S lead from the TS at this time the Xl- 4 r e-
lays will not operate and the test circuit v,ill block with the 11S11 lamp lit • 

• 
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+ X2, XJ, Xi+ y5, X wdg.to transmitting & control leads 

One side of the I. relay wdg.is connected to a potential of approximately 
24 vol ts o.nd the other side is connected thru the operated Xl-.4 to the 
leads to be tested for crosses. If a.ny of these leads are connected to either 
grd.or 48-V battery, the £. relay will operate, operating the XA. The XA operated 
locks, lights the X lamp ruid blocks the test circuit; bringing in the major a.lo.rm. 

+ Xl - XC (slow release) 

The XC is slow release to permit the X and XA to operate in case of 8 
grd.or bat. cross as described above. 

- xc 

+ c (0103) 

- c (0106) 

- SID 

- SPFA 

- RL 

- GE 

- SPFJ 

- CI 

- Cil 

- MGB 

+ B'I'2 

+ c (0103) 
- S lDJUp 

SENDEH GROUP TEST CIRCUIT RE.LEASE 

Locks 
- c (0106) 
+ c (0108) 

- SID 
- grd. to maj • t.l.lm. timing 
- SPFA 

- .lCl, i..'2, XJ, X4 

- SiDl 
- GE 

- SP.F3 
- SPF2 

- XB 

- CI 
SEL 

- SPFl 

- en 
- IvlGB 
+ BT2 

_MB TSL 
BMB TSL 

+ Sl 

/ 

• 
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+ IB 

+ Cl 

CHECK OF SENDER "CO" LEAD 

+ IB 
+ Cl 
-- OFl 

BST 
+ CO lamp 
+ c (01i2) 

Locks (IE' shunted) 

Locks 
+ COl 
+ BS 
+ RC 

(S shunted) 
SEE NOTE 1 

Energizes pi wdg. OFl SEE NOTE 2 

NOTE 1: If' there is no grd. on the CO lead frorn the TS at 
this time the COl will not opcro.te and the test cir-
cu.L t will block with the CO lamp l:L t. 

NOTE 2: The OFl does not operat 3.t thl s time due to the S 
wdg. being energized to oppose the P wdg. 

+ COl 

t- BS 

+ lB'' 

+ G 

+ .FOl 

Locks 
+ IBS 

CO lamp 

+ G 

+ Ful 
+ IB lamp 
I % path IG 

Loc1cs 

Ldcks 
+ S'I'P 
+ L TS 

The L key normal places a m.rnimum loop resistance in the fundamental. 
Operated, :Lt places a waxirnum loop resistance, togeth8r with a line 10ak condi-
tion in the fundamental. This checks the ability of the TS L3 and 14 relays to 
respond to short closures Md the ability of the L to release against a line leak 
current 

-r STP + 0 (FO & BO shunted) 

The operation of the L in th e TS prepares the pulsing circuit of the 
TS cuu::;ing it to send grd. pulses over the T lead at a speed of' about 16 to 28 
pulses per sec. The first grd.pulse short circuits the STP relay of the test cir-
cuit and the STP of the TS which are in series. 



- STP 

+ BO 

+ FO 

- BS 

TSrl'-11 

+ BO & ... FO 

Opens fund. (stops 

·- RC 
BS 

+ IG 

+ BST 

The release of the BS relay connects the BS condehser to the S wdg. of 
the BST relay which opurntes, opening the operating circuit to the BS. cur-
rent that is operating the BST will start to decrease as the BS condenser is 
charged and finally the current will be reduced to a point where the BST will re-· 
lease, reopcrating th e BS provided the FO in the meantime has released ;•,·hi ch it 
usually will. The BST relay due to the close rcquiremen ts of associated re-
sistances and BS condenser Ls operated for a very definite and uniform time and, 
therefore, th€: BS remains roleasE:d, keeping the fund amental open .for a defini to 
time. This action takes place between each selection. 

With the LST key normal this timing in terv1:1l is such as to test the 
sender to make m1re it will advanc e on a minimum open of the fundamental whilo 
with the LST key operated the s ender .is tested \':i th a long be-tween selections 
in terv1;1.l. 

+ IG Loc:ks (IGI shunted ) 
+ IGl 

To indicate office "BB the IG5 key would be operakd. In thi s ca se the 
IG will operate the IG5 which will cause five addl tional pulse s to b0 rr·corded in 
the T& for Incoming Group . 

i· IGJ. 

- FOl 

BO 

- FO 

+ IG1 

- IB' 

+ FOl 

.FDl 

- O, BO; & FO 
Holds .fund. open 

f.. Fund in part 

+ IG' 
+RC 

- IE fc. IB 1 

+ IG lamp 
/, % pa th FB 

- IE l amp 
+ .FDJ. 

Locks 
I Fund. in part 

After the time interval controlled by the LST k ey the BST relay will be 
driven on its back contact. A failure in the TS on this test would result in an 
incomplete or wrong registration. 



- BST 

+ BS 

+ BS 

+ STP 
+ L TS 

L AND STP RELAY TEST 

With STP OPR key normal, IG, FB, FT and FU selections are registered 
· in tho 1.§. in the same manner as IB selection. 

When the STP OPR key is operated an operate test is mnde on the TS L 
and STP relays during FB and FT selections. Circ'Uit action on FB selections is 
as follows: 

+ FB 

+ TF 

T FTP 

+ FRP 

+ TF' 

Locks 
+ F'i'P 
+ L TS. 

+ FRP 

+ S'rP TS 
+ Ctg. ;;;i. ( deperidine on H key operated) 

The TS functi ons and shunts down the FTP. 

- FTP 

FHP 

-

·t· Prime c tg. rel. 
- S'f P TS 

FT selections will be made in a siILiila.r manner. However·, U18 oper.':l ti on 
of the FU relay on FU selections will the TF relay, ond EU selections 
v.i11 be made in the regular mJJnner. 

FU selections having been registered, circuit action proceeds as fol--
lows when the STP releases on the last pulse: 

- STP 

+ BO 

+ FO 

+ H.B 

-- BS 

- FOl 

I 

+BO&F'O 

Opens fond.. 

i" RB 
- RC 

.. ·;r-, 
- JjC> 

Locks (R.B' ; shunted) 
-· FOl 
+ RB lamp 

+ BST 

- O, BO, & FO --



- FO 

+ HB' 

- FtP 

+ FOl 

- BS'l' 

+ BS 
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+RB' 
+ RC 

- FU & FU1 

Tert.shunt on OF 

-· FU l::i.mp 
t FOl 

,! fund. in part 

+ BS 

1· L TS 

REVERSE BAT. AND GH.D. Ti t.' ING 

The TS v:ill now advance to return bat. over the R lead and grd. over 
the 'I' lead whj.ch will cause the OF relay in the 'IST to operate. The STP will 
also operate but perforn;s no function. 

LRB KEY NO&V1AT:1. 

With the LHB key norma1 the TS t ested for wininum reverse bat. in-
terval. The OFl relay is a cundcnscjr t.imsd, slow operating relay. If' the re-
verse bat. and grd. is removed by the TS before the 01"1 .celi:i.y operates the 
!§..! will block v:i th the RB lat(p lit. 

+ 01" ·t- OFl (c0nd.timed) 

+ 01"1 + OF3 

+ OF3 Locks 
f- j; }: .'.l. th OF2 

the TS opens the fund. the OF' rel eases. 

- OF + OF2 

urn KEY 

With the LRB key op E.;rated th e TQ i s tostod for an excessive interval 
of reverse bat. and grd., the opernting time of tho OFJ. being increased. In 
this case, if the reverse bat. int<"3rvnl is too long the OFl will operate before 
the OF releases and the path to operate the OF2 will be open, ca:using the TST to 
block with the RB lump lit. 

+OF ·t- OF3 
+ OFl ( eond. timed) 

+ OF'J Locks 

OF (by TS) + OF'2 (provided OF'l has not yet operated) 



+ OF2 
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Locks 
- RB lamp 
+ D lamp 
X T lead to T wdg. 
x R lead to R cont. 

TRUNK CLOSURE 

The advance of the TS will now connect bat. to the T lead, operating th e 
T relay, and open the CO lead, releasing the COl relay. 

+ T . 

- COl 

+ Tl 

t Tl % path 

- FOl 
+ Tl 

Locks 
.lC D lead from TD3 to D (SEE NOTE) 
X CO leed to C02 
+ R 

NOTE: Had the D lead been prer:JatureJ.y grded. the TDJ would 
have operated and blocked t.he TST vii th the D lamp lit. 

+ R 

- ftV5 1'8 

+ C02 

- RV 5 TS (shunted dovm) 

- T 
+ C02 
+ 1) 

- R 

False bat. on the R lead would hold the R operated and block the TST. 

+ D Locks (R normal) 
- D 12mp 
+ J.amp 
+ TCl JS 

The operiitidrl of the TCl cause:.; a 1M. to be selected V{hich irt tur n 
will operate relays in the ·register check cct . t he register check cct, 
has been prepared ns follows: 

+ c (0112) 

+ CKG 

+ SRL 
+ CKG 
+ G 
f, Grd.to SDT lead to 'IMC (GC lead) 

+ CKl 
+ CK2 
+ CKJ 
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CONNECTION TO TM AND TST REGISTRATION 

When the S and TM relays in the TMC have been operated the SDT lead 
will be closed thru to operate the SDTl TM. 

+ SDTl TM Locks 
+ U4, U5 (grd. at TS XPTS) 
+ Tlll, TH2, Ul, U2 (CKl lee,d) 
+ TH4, TH8, Tl, '1'2, T4, T5 (CK2 lead) 
+ Hl,H2,H4,H5,Fl,F2,F4,F5,Fl0,RO,OAB (CK3 lead) 
+ SDT TM 

+ All reg.rel. + CK4 

+ Fl + w 
+ SDT TM + FC 

- ST bat. to ILC NOTE 
- Jli grd. to 1'11_-l_· .F1J! rel. 1_hl SEE NOTE 

NOTE: This is removed t o prevent the functioning to ::.:et 
up incoming nnd line cho.ice switches. 

+ CK4 

+ w 

+ FC 

- CKG 

+ TC 

Locks 
- CKG 

IJoclcs 
+ TC 

+ FCl 

- CKl 
- CK2 
- CKJ 
- All operated reg.relays except U4 and U5 

Locks 
- TC lamp 
+ TH lamp t ADV lead to AV lead 

+ FCl Locks 

CK1,CK2,CKJ Z 
+ LU (slow operate ) 

The LU is $low operate to allow time for all reg. relays which 
are going to release to do so. 

+ LU 

+ LUA,LUB, 
LUC,LUD 

+ LUA, LUB, LUC, LUD 

¢lock grd.to reg.rels.locks & U5 
LUC lock!!! 
LUA, LUB, LUD hold 
+ RL (slow operating) 
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The RL is slow ope.rate to allow all operated register relays to lock 
before releasing the 

+ RJ., + RL TS 
·- SRL-( slow release) 

The operation of the RL TS will ca.use the release of the Tr1iC which ln 
turn releases the CK,4. TST. The SP.L is slow release to time the relense of the 
TMC. If the SRL releases the FL TST is the BK TS! wUl operate 
and block the TST. 

- CK4 

+ THA 

RL 

+ THB 

+HA 

+ HB 

+ TA 

+ TB 

+ UA 

+ UB 

+ FA 

CHECKING RED ISTRATION 

+ THA 
- LU 

- RL 
+ 0 lamp 
+ THB 

+ SR.L (SRL has not mechanically released) 

Locks 
-· TH lamp 
i· H lamp 
+HA 

- & + O lamp 
+ HB 

Locks 
-- H lamp 
+ T lamp 
+ TA 

- & -! 0 lamp 
+ TB 
... 1 LOCKS 
- T lamp 
+ U lamp 
+ UA 

- 0 lamp 
+ 9 lamp 
+ UB 

Locks 
- U lamp 
+ F lruap 
+ FA 

- 9 lamp 
+ O lamp 
+ FB 
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+ FB 

+ FAA 

+ FAB 
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Locks 
- F la.mp 
+ FlO lazhp 
+ FAA 

- & + 0 lil.lilp 
+ FAB 

Locks 
- FlO lalnp 
+ RO lamp 
+ROA 

!n case t>f wrong registration on TH; H, T, U; or F registers the TST 
will block with a register checking progress lamp llt indicating the register 
where the failure occurred, together v:.i th n check lamp indicating the number 
actually registered. 

+ H.OA 

+ ROB 

- o lrunp 
+ROB 

Locki5 
- RO lamp 
+ CT (REG.) 

- Proper Office Indication in the TS is checked by mean a of the OAB relay, 
lamp, and key and the LUD relay. OAB key should be normal when the TS should 
connect the OAB lead to the CKJ lead (Off "A11 ) and the OAB key should be operated 
when the TS should connect grd. to the OAB lead (Off "B"). ln case of wrong 
registration the operate path of the ROB relay will be open and the TST will 
block with the OAB b .mp lit. 

+ CT 

+ CA 

+ CAl 

- AV 

- c (0103) 

- EV 

- C(Ol08) 

COMPLETION OF TE3T 

+ CA 

Locko 
+ CAl 
- AV 

·- c (0103) 
- EV 
- All % ti1i1ing rola;rs 

- One grd. to HO & HOA (HLD) 

·- c ( 0108) 
- CO;: (if not released by TS) 

- TS 

- OF2 
- RB & RB' 
- BS 
- Tl 
- Cl 
- 01'"3 
: 8 (0112) 



- C02 

- OF2 

C-1 
- ..I. 

- c (0112) 

- LUB 

- LUC 
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- D 

- TC 

- OFJ. 

- LUA, LUE, LUC, UJD 
THA 

- SRL 
- FCl (FC was released by TM) 
- G 
- w & z 
- U4 & U5 

- THB, HA, HB, Tl\ 
- TB, UA, UB, FA 
-- FB, FAA, FAB, ROA, ROB 

ADVANCE NE:XT SENDER 

- TC 

- CT 

- CA 

- CAJ. 

- WH 

+ Hl (HLD) 

+ HlA (HLD) 

+ Ul 

+ AV 

- ZH 

- HOA 

- CT 

-- CA 

·- CA1 

- WH 

- AH 
+ El & IHA (HLD) 

+ T, R, S, & CO I PTS 
f. path H2 & H2A 

-r G, B, .C, & FC X PTS 
+ Ul 
+ AV 

+ 1 l o mp ( vert. ind. ) 
X P, SDT, S, & PF le!'.:ds 

Locks 
- ZH 
+ c (0106) 

Locks Hl & HlA (HLI1) 
- HO & HOA (HLD) 

- U-0 (- 0 l nmp vert , ind.) 

The test of the second sender proceeds in the snuo manner as tbe t est of 
the first sender and the f>.DV leo.d is grded. at its completion, again eausing the 
operation of the CT register and CA and CAl relays. These rel ays cause the re-
lease of all relays a.s beforf; and when the CA and CAl release the circuit t o the 
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YlH and ZH is again closed causing the WH to operate. This supplies grd. to the 
F.RO lead to operate the H.2 and H2A hold .raagnets thru t..li.e operated Hl hold magnet. 
The advance from one lw1d nagnet to the next is accomplished in this mrumer until 
oll senders connected to the fir:3t horizontal row of the crossbar switch have been 
tested. 

ADVANCE 1'0 NEXT SENDER SUBGROUP 

When the lo.st sender connected to the flrst horizontal row of tho crons-
bar switch has been tested, lead ADV is grded. in the lWUal 1;;anner and eventually 
causes the operation cf the WH relay. The operation of the WH with the H9 hold 
magnet operated circuit action as follows: 

+ WH 

+ RLN 

- H9 

- H9A 

+ AS 

+ ASl 

+ co 

+ S-1 (SEL) 

+ AH 

- AS 

Locks 
+ RLN 

Locks 
- H9 & H9A (HLD) 

+ AS 

- U9 (- 9 lar:lp) 

Locks 
+ ASl 

+ co 
-- ws 
+ S-1 (SEL) 

+AH 

Locks 
-- AS 

- ZS 
- ASl 

The ASl is slow rele:i.se to perD:i. t the select magnet of the lower sender 
subgrp. t.:i release before the held magnets cporo.te when adwmc.ing from cine sub-
grp. to the next. 

- ZS 

- ASl 

. - 0 

- co 

S-1 locks (SEL) 
·- S-0 ( bE.L) 
- 0 

- co 
+ HO & HOA (HLD) 

- AO, BO, SMO 
- 0 lmnp (horiz.ind.) 

+ 1 
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+ HO (ELD) 

+ HOA (HLD) 

+ 1 

+ U-0 

+ AV 

+ ZH 

TST-20 

+ X PTS 

+ X PTS 
+ U-0 
+ AV 

Locks 
+ 1 lamp 
+ Al, Bl, SMl 

+ 0 la.mp 

Locks 
HO & HOA lo ck ( HI..D) 
+ c (0106) 
+ ZH 

CYCLE 

The 'i'ST is novi connected. to the first sender uf the second subgrp. 
The TST will continue to test and advance from sonder to sender and subgrp. to 
subgrp. until the l;.ist sender in the subgrp. ht;.is been tcstE-;d. When the Hold 
Mag. #9 releases on the last srnder the EC relay is operatec1 VJhich halts the TS'!' 
with the EC la:up lit. Releas.i.ng the ST key rmd <.JftH·ating the RN key 
will restore the test circuit. 
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"B" SENDER TEST 

For the following test Gall consider the operated, together with 

numerical keys 1379. 

When the connector circuit of the rrsT connects to a !3S, circuit action 

through the sender group test circuit is essentially the same as on connection to 

a TS. However, since the G terminal of the connector crossbar switch is connected 

to the BS lead, the BS relay (0106) will operate instead of the TE:> relay. Since 

there is no EF relay in the BS the operated BS closes a shunt around the contacts 

of the J:i;F TST cancelling the test of the EF lead. 'l'he cross check of the CO lead, 

made on TS when the GE operates, is also cancelled since the CO lead of a BS nor-

mally has bat. on it. Al:Jo, the oneration of the CI •rs'r ( 0106) operates the TS - -- -

relay i.n the BS which ooens th<:l leads to the "B" positions. Bat. on the H lead 

from the TST ·will then operate the D'r Pos. Hunt and advancing the 

BS to awai.t trunk closure. As the adv1.mces bat. on the Kl lead from the BS 

will operate the CT 'I'ST which will be locked to ON Grd (when the C ( OllO) op er-

ates) , at the same ti.me making a non-operate test of the RO BS. If the RO 

operates falsely the TST will block when checking regj.stration. 

When the sender grou:p test circuit has completed its functions i-G oper-

ates the C(0103} as before, causing the Son Grp cct. to release; and operating 

the C relay i.n the Key Pulsing Test cct. ( 0110) . 

+ c (0110) 

+ Cl {0110) 

t Grd to ON lead 

+ D Lamp 

+ Cl (0110) 

+ G {0110) 

+ c ( 0112) 

Locks 

+ D (0110) (TCl BS does not operate) 

,__ _ 



+ D (0110) Locks 

+ co 

- D Lamp 

+ CO (If CO lead is open) 

+ co + TC lamp 

The operation of the TCl in the BS causes the BS to advence and close ---
through the Tl, Rl, K2, and K3 leads to the 'l'ST. 'I'he C'r TS'l' has been operated 

so bat. on the Tl lead and grd on the Rl lead from tlw BS will now operate the 

CT.l relay. 

CHECK OJ!' REGISTRATION LEADS 

+ CTl + CT2 

+ HC Lamp 

+ CT2 Locks 

+ CT3 

False grd on K2 lead would hav0 operated the X rday, preventing 

the operation of the CT3 and blocking tho 1rST. 

+ CT3 Locks 

- C'l' Lamp 

+ K IJa:mp 

- D'r BS 

t bat. to Kl and 1.e11ds 

The release of the D'r BS and the connection of b CJ. t. to the Kl and K2 

lead;:; causes the B.S to function to prepare for registration and return bat. over 

the K3 lead opera.ting the K- relay. 

+ K Locks 

+ Jlj3 

+ ABl 



+ AB Locks 

+ TRA and TRl 

+ ABl ·f- OAB Lump 

+ TRA Locks 

+ TRB and TR2 

+ TRB Locks 

+ TRC and 'I'R3 

+ TRC Locks 

..,. TRD and TR4 

+ 'l'RD Locks 

+ TR4 + Kl 

+ Kl Locks 

+ K2 

+ K2 - Bat to Kl and K2 leads 

+ KPl, KP2, KP3, KP4 {Note later) 

The :release of bat. to the Kl and K2 leads causes the BS to function 

and remove bat. from the K3 lead releasing the K rela.y TST. 

- K 

+ K3 

+ K3 

- K Lamp 

+ RR Lamp 

¢Kl, K2, K3 l eads from BS to 
numerical keys 

+ KP5 ( when KP4 operates ) 

If the check of the K l eads fails to function properly the 'rST will 

block: wi th the K lamp lit. 

REGIS'I'RA'l'ION REGISTER RESET 

+ KP5 Locks {KP6 shun ted ) 

+ KPl - KP2, KP3 , KP4, KPl (shunted) 
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The KPl is a condenser timed relay controlling the interrupter circuit, 

consisting of the KP1. to Z:P6 relays, so as to provide a definite closed period 

for operating the register relays in the BS. Pulses of approximately .050 sec. 

closed and .040 sec. open are furnished when the S.tCP key is normal, and approxi-

mately .250 sec. closed and .250 sec. open when the SKP key is operated. The 

slower key pulses are used to detect certe.in troubles in tho sender r8-

lays and in making non-operate tests of the sender register marginal relays. 

- KP4 

+ KP6 

- KPl 

+ KP2 

+ KP4 

+ KPl 

- KP2 

- KP4 

ABl 

- KPl 

+ KP2 

+ KP3 

+ KP4 

+ KP6 

Prepares shunt path fo1'.' AB 

Prepares opera te path for Off Registration 

+ KP2, KP3, KP4, KPl 

i bat to Tl and Rl leads through CTl wdg 
(Registers Off "A" in BS) 

ABl locks 

- .AB (shunted) 

- KP2, KP3, KP4, KPl 

- bat to Tl and Rl leads 

- ABl 

O.AB Lmnp 

+ TH La.mp 

f, 'I'H and Till l eads from numerical 
keys to pulsing cct. 

+ KP2 , KP3, KP4, KPl 

f, 105w resist bat to K3 to BS 
( + TH3 BS) 

f, 115w resist bat to Kl lead 
( + 'l'Hl and TH4 BS) 

TRl locks 

- TRJ\. 



+ KPl 

- KP2, KP3 

- KP4 

- TRl 

- KPl 

+ KP2 

+ KP4 

+ KPl 

- KP?., KP3 

- KP4 

- rrn2 

- KPl 

.'.l'ST-25 

- KP2, KPZ, KP4, KPl 

AlJ.ows BS to advance to next l'.'egistration 

- TRl 

- TH Lamp 
+ H Lamp 

f, H and Ill leads to pulsing cct. 

+ KP2, KP3, KP4, KPl 

f, 108"1'! resist bat. kl lead (+ 

f, 1J.5W resi s t bat. to Ko lead (+ 

'I'R2 Lock s 

- 111RT3 

Ad·;ances BS 

- 'I'R2 

- H L::.unp 

+ T Lamp 

f, T and leads to pulsing cct. 

+ KP2, KP3 , KP4 , KPl 

H3 BS) 

Ill, H2, 

i 615w r esi st bat, to Kl l ead { + 'fl BS) 

H4 
BS) 

rrhe K3 lee.d is left open to :yerm.i t an operate test of the K3 r elay .!?.§.. 

on its secondary wdg, 

+ KP4 'i''R3 l oeks 

- TRC 
+ KPl - KP2, KP:3 , KP4, KPl 

- KP3 Advanc es BS 

- KP4 - TR3 

- TR.3 

+ U Le.mp 

f, RR wdg to pulsing cct. 

- :rCP1 + KP2 , KP3 , KP4 , KPl 

+ KP3 + RR 
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. + KP4 'ffi.4 locks 

- TRD 

+ KPl - KP2, KP3, KP4, KPl 

- 'I'R4 

- TR4 - U Lamp 

- Kl?5, KP6 

Stops pulsing 

+ RR Lc)CkS 

- Kl 

- K2 

- Kl - one hold pa th to K3 

Kr• 
- G ¢ bat to Kl and K2 leads (See note ) 

- K3 

NOTE: Bat. on the Kl K2 leads will c1:1use the BS to 
function and release the registAr relays th'at 
were opera ted during the registre.tion just de-
scrib0d. When the BS relays have r eleased and 
the sender is againready for r egis tra tion, 
battery through a res:i. s t ance i s again connected 
to the K3 lead from the BS. 

- K3 + RRl 

+ K Lmnp 

- Larnp 

+ RRl Loeks 

- RR 
¢ U and Ul leans to transfor cct. 

- RR + K 

REGISTRA'rION 

The te .s t cct. i s now j_n the sa:r'lG condition as it wa s on the prev:Lous 

oper11tion of the K rel'Cl.y, except that the RHJ. is now operated. Circuit action 

will b e. the same through the completion of tens r egistrat ion to the r el ease of 

the 'IR3. 



'l'ST-27 

- 'l'R3 - T Lamp 

+ U Lamp 

/:, U and Ul le::tds to pulsing cct. 

- KPl + KP2, KP3, KP4, KPl 

+ KP2 f, 495W resist bat to K3 l.-0ad 

+ KP2• .c 476W resist bat to K') ,, lead (+Ul, U2 BS) 

+ KP4 'rR4 locks 

- TRD 

+ KPl KP2, KP3, KP4, KPl 

- KP2, KP3 Advanc cJS BE3 

- KP4 - 'l'R4 

- 'rR4 - U Lemp 

- F.25 

- KP6 

m,1 ts pulsing 

SENDER ..... fil!:GIS'rER HELAY MARGINAL TESTS 

The sender register r elays are tested to insure meeting their operate 

and non-operate conditions imposed in service. The operation of the numerical 

keys 0 to 4 inclusive, and keys 6 and 8, i 1:i.poses operate test concli tions on the 

sender register relays. The #9 keys v•hen o:pernted impose non-oprirate test con-

j di tions on the sender marg:inal relays. These tests should be made 

V'Ji th slow key pulses ( SKP key operated). The /f7 key impat-rns an operate test on 

the BS K3 relay on its secondnry wdg. and the #5 key imposes r:m operate test on 

its pri. wdg. 

REGIS'rRATION co::.1PLE'l1ED 

Regi str!"ltion ha ving been completed the BS funetion to open up the 'r and 

R leads releasing the CTl relay which extinguishes the RC lamp. The BS will also 
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connect to a lD!!.' which in turn will be connected to the ·rsT Regist,3r Cct. 

Circuit action, including check of the registration and release of the TST or 

advance to the next sender, will be the same ns on n test of a TS. 

OF ORDER 'l'ONE CIRCUIT 

When it is desired to check the order tone circuit and cir-

cuit of the BS, the TT key is operated. which allows the .!22. to function and pick 

an idle occupied position cct. 

+ TT Key - 1c path 'l'S BS . . -
T & H. lu;:·.:.is of 'l'S'l1 Tel cct. to T&:R of BS 

- % path which sets up Register Transfer cct. 

Make PT k0y ineffective 

+ TP 

+ TP + P Lamp 

Since the TS BS is normal tho H, Tl, Rl, Kl, K2, and K3 leads from th0 

BS to the TS'r will be open, and th e BS., v:ill hunt and pick an idle occupied pos:i. tion 

as on a regular call. Wh3n the BS has found n position the T and R leeds from the 
/ 

"90Si tion will be extended through the Ji§. to tlle TST tel. cct. This enables the test 

man to check the quality of the order tone anC. transmission. 

With the test cc t. in this con di ti on the test man may request the "B'' 

onerator to operate keys or perform any function whieh normslly does on a regu-

lar service cell. The operation of the position PD key by the operator may be used 

to test the reorder feature of tho BS. 'l'he nunwrical keys in the test circuit 

should be operated correspondfng to tlle numb0r at the position. If the ;:iosi-

tion PD key is to be operated, the #5 numer:i.cal key should be operated on the 1:§! 

for digits not transmitted from the posHion. Also the RO key should be 

operated to the reorcL:J r feGturt:: of the BS. 'I'he P'TS k ' :y should also be 

operated to pass the TS' s if senders e.re being testecl on a r outine basis. 
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"B" POSITION CIRCUI'l' 'I'EST 

When it is desired to test n position circuit the test is made by two 

testmen, one located at the "B" pos. to be tested and the other at the test frame. 

The "B" pos. ccts. are tested by the TST in connection with a BS. For this reason 

a sendE.ir should be selected and then, v.ri th the REP key operated, routined to as-

sure satisfactory operation. After the BS has been routined, the T? key is aper-

ated. This key may be operated as the .1:.§!. is progressing in its routine test of 

the BS. If the TP key is operated before the CT2 relay operates, then the next 

operation of the CTl relciy operates the 'fP. Hov:over, if' the 'I'P key is operated 

after the CT2 relay operates the routine test tn progress is completed and a new 

test started. Durj_ng thj_s new test the operation of the CTl operates the TP. 

+ T.e + P Lamp 

X Kl, K2, K3 leads to TR contacts 

- % path which sets up Register '1'1•1msfer 
Cct. 

+ C'r3 

The TST t s connected to the "B" pos. to be tested throug..'1 a 206 type 

selector by the ope ration of the PP key mid a dinl, a s follows: 

+ pp key Grd to dial 

+ Dial contacts + DO 

+ DO + s·rFP ( S) 

- Dial contacts - ID 

- DO - S'l'EP { s) 

- S'i'F;f? { S) Steps s 0lector one position 

The dial is opera t ed so a s to trantmli t the number of pulses necessary to 

advance the selector to the po:::i.Uon desir0d. When the desired position i s reached, 

the ?P key is relea sed and the ?T key is operated. The operated P'r key operates 

the PT relay. 
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'rST -30 

+ PDl Lamp 

+ PD2 Lamp 

+ PB Lamp 

f, P'l'l wdgs to H lead 

When the testman at the "B" pos. plugs a telephone set into tho tel. 

j a cks of the pas., bat. will be connected to the H lead, operating the PTl 

relay. Tho P'J'l will not operate if the H lead res istance to bat. is greater 

than approx. 350 ohms, or if the 2?0W bat. :Ls shunted by a false grd. to approx. 

100 ohms or less 

+ P'rl - PB Lamp 

+ PT2 

+ PT2 Locks 

¢ bat. through PD ·wdg to Kl lead 

Bat. on the Kl lead w:ill cause a rela:r in the Pos. cct. to operate and 

the LK lamp at the pos. to fJ.asb. The PD i s marginal and does not opera te at 

this time. 

POSI'J.'ION Dii3CONNECT TEST 

When the PD key on the TST i s normal it vJill be necessary for tho "B" 

pas. PD key to be 011er2ted t v:ic e . Tho first operat i on c<tuses the following cir-

cuit action: 

+ PD key (B Po s ) 

+ PD 

+ PDl 

- PD Key (B Pos ) 

- PD 

+ PD2 

+ PD 1'.§'f 

+ PDl 

Loeks (PDl shunted by PD) 

- PDl Lamp 

- PD 

+ PD2 

4 Bat and grd. to 'l' nnd R leads to pos. 
cct. 
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Bat. and grd. on the 'l' and R leads to the pos. cct. operates the T 

relay in the pos. cct. which lights the S lamp at the pos. and also causes the 

pos. cct. to function and transmit order tone over the •r and R leads, after 

'\ , which the circuit for transmitting speech is established between the "B" pos. 

and the TS'r. The operation of the 'I' in the pos. cct. also removes bat. from 

the H lead releasing the PTl relay. Bat. and grd. throuch the wdgs. of the 

P'rl relay remain connected to tho H lead and if a false bat. should be connocted 

to this lead the P'rl r nlay will operate and the TST wJll block with the PD2 lamp 

lit. 

\l.:'hen the S lamp lights at the "B" -;:.10s. the testman again depresses the 

pos. PD key. 

+ PD key ( B Po s . ) t OBP 

+ OBP + OB 

+ OB Locks (OJ? shunted) 

+ OB La'Tlp 

- PD key (B Pos .) - OBP 

- OBP + OP 

+ OP + 'l1R 

Instead of operating the Pos. PD k ey t he second time the testman inay 

r emove the oper ator1 s plug momentarUy to test the E:..bU. i ty of the position to 

send a PD signal in thi s manner. 'rhe circuit opor::i.tion in the TS'l' i s tho same 

in either case . 

CANCEL.LING PD TES'l' 

The PD key in the .'.!:§!may be operated t o eliminate the oper a tions of 

the PD k ey in the Pos . Cct. as follows : 

+ PD key TST + PDl and PD2 

+ PD2 Po s . Cct. functions - PTl 



PTl + OP 

+ OP + 1rR 
HEGISTRA'rION ---------

+ TR ' Locks 

- PD2 Lmnp 

/; kl, K2, K3 lends from "B" posi to 

Closing the Kl, K2, and K3 leads through causes the "B" pos. cct. and 

the BS to a dvance and prepare for registrction. VJhen rea dy the S lamp at tho 

Pos. i s extinguished. The testrm:m at thE'> "B" pos . m'.ly then op8rate on e of the 

office keys as requ.:;st ed by the t er:itmo.n a t the TST. For offi ce "A" circuit 

action is as f'ollovrn : 

+ OFF "A" Key (B Pas .) p bat. to T and R l eads + OJ\P 

+ OAP p bat. to Tl and Rl leads to BS 

'l'h e number to that set up on the TST mm1oricnl k eys is 

now set up by the t estman a t the "B" pos. At any time before the uni ts digit 

lws b een pulsed, th;: 1113 11 pos. RS key may be oper11ted to test this feature . When 

the l ast digit has been :r ecorded in the BS, the BS connects t o a 'IM which in turn 

com1ects t o the r egi ster check cct. of the J'ST. Regi s trati on chock i s me.d·::i as on 

a r egul ri r t est of the. BS , and the t e st circuit nnd BS then t o norm.al. 

Sinc e the time out cct. on the BS 11rill functi on nnd round it s minor c l a :rm in 30 

to 60 from the time i. t i s s e i ?..ed, All the d i gi t s s houl d be keyed in l ess 

than thi s t ime . 1rhc) t e s t cct. Dnd BS will then a dvenc<:: prep<1rc fo r registra-

tion again . However, the "B" po s . cct . must b e r eleased by the PR k ey 

cau s ing cct. action a s follows : 

+ PR key - 'I' B Pos ( Cc.uses pos . ect . to res tor e ) 

- PDl and PD2 
- PT2 
- O.A or OB - OA or OB Lamp 
- OP 
- TR 
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With these relays released end bat. a.gai.n connected to the H lead, the 

PTl relay reoperate s , and when the PR key is released the 1§1. and Pos. Cct. func-

tion as previously described. 



T. S. 'I' . 

rrES'I'S OF FULL SELEC'TOR 'I'ERMINA'.l'ING 

A - Regular Call Test 

B - Special Cull Test 

C - Tell-tale Teat 

D Trouble Release By Link 

E - Trouble Release By Marker 

F - Trunk Disconnect 

G - Time Out Test 

H - Non-op e.rat e Test Of L Relay 

TESTS OF "B" 'rEI?MINArrING SENDERS 

J - Regular Call T0st 

K - Special Call Test · 

I, - Troublu Release by Link 

M - Trouble Release by Marker 

N - Trunk Disconnect 

O - 'I'im13 Out Test 

P - Test oi.' Order Tono and •rr nn srn.i ssion Circuit 

Q - Test of Reorder FeRture of Sender 



TABLE 1 

Failure Indications 

Lamps lighted in additjon to TA la11p 

(see note 1) 

'rests of full selector terminating senders. 

Lamps 
Lighted Failure Indicated 

BY A to H Sender busy 
GB A to H Sender sub-groun busy 
SEL A to H Failure of Hnk s relay to operate 
CH .It tr) H Failur(?. of link s relay to open ground chain 
CHl A to H Failure of link s relo.y to open battery chain 
EF A to H EF lead open 
RL A to C, Failu.:r.-e of sender to ground RL lead 

E to H 
SPF D Sender grounds RL lea.d fnlsoly 
SPF A to C, Failure to advance preference lead 

E to H 
x A to c, Premature advance of preference lead or cross 

E to H on SC relay contacts 
MGB A to H Sender sub-group held busy by test circuit 
s A to C, Sender fails to ground s lead 

E to H 
co A to C, Sender fails to ground co lead 

E to H 
IB A, B, E, Sender fails to register incoming brush 

F, H 
IG A, B, E, Sende:e fails to register incoming group 

F, H 
FB A, B, E, Sender fails to register final brush 

" 
F, H 

FT A, B, E, Sender fans to final tens 
F, H 

YU A, B, E, Sender fails to regi citer final units 
]', H 

RB A, B, E, Sender faj.ls to transmit satisfactory re-
F, H verse battery closure 

TC A, B, E, H Sender fails to seize marker 
Sender fails 

, 
to ground D lead D A to C, G, H 

! F Failure ot premature disconnect feature of 
sender 

TH A, B, H Failure to transmit thousands correctly to marker 
H A, B, H Failure to transmit hundreds correctly to marker 
T A, B, H J!'ailure to transmit tens correctly to marker 
u A, B, H :F'ailure to transmit units correctly to marker 
F or FlO A, B, H Failure to transmit frmne correctly to murker 



Lamps 
Lighted 

TRL 
u 
RB 
RB 
"PJ3 

BY 
GB 
SEL 
CH 
CHl 
R1 
SPF 
SPF 
x 
MGB 
s 
D 

co 
CT 

K 

RC 

D 
'I'H 
TC 

n . 
TH 

H 
T 
u 

E 
c 
c 
G 
II 

J 
J 
J 
J 
J 
J, 
I, 

to Q 
to Q 
to Q 
to Q 
to Q 
K, M to Q 

J, K, M to Q 
J, K, M to 

J to Q 
J, K, M to Q 
J, K, M, 
0 to Q, 
J, K, M, 
0 to Q 
J, K, M, 
0 to Q 
J, K, M, 
0 to Q 
J, K, 
P, Q 
N 
0 
J, K, M, 
I)' Q 
I' 
J, K, P, 
Q, 

FaUury Indiceted 
I . 

Failure to release on tl'.'ouble release from marker 
Premature i-emdva.l of ground from S lead 
Failure to recognize tell-tale cortdi tion 
Failure to time out 
False oporo.te of L relay on non--operate tecit 

TESTS OF "B" SENDERS 

Sender busy 
Sender sub-group busy 
Failure of link s relay to operate 
J!"'ailure of link s relay to open ground 
Failure of link s relay to open battery 
Fa ilm·e of sender to ground HL l tmd 
Soncler grounds RL l ead falsely 
Failure to advance preference lead 

chain 
chain 

Premature advance of preference load or cross 
on SC reh:y contacts 

Sender sub-group held busy hy test circuit 
Sendur f ails to ground S l ead 
Send er fa ils to ground D lead 

Sender fails to ground CO lead 

Sender fc,il.s to close talking circuit 

K lead conditions incorrect 

Failure to complete r egis tration 

Failure of premature disconnect feature of sender 
Failure of sender to time out 
Fai 1'1re to seize me.rker 

:B'aJ.lure to seize marker 
Failure to transmit thousands correctly to marker 

F or F10 

.T' K, p' Q 
J, K, P, Q 
J, K, P, Q 
J, K, P, Q 
Q, 

Fn.ilure to trnnsmi t hundreds correctly to marker 
Failure to tr::-msn1i t tern; correctly to marker 
Failure to trans ,-n.i t unit s correctly to me.rker 
Faj_ lure to t rnnsmi t frarn.e correctly to marker 
Failure to transmit reorder correctly to marker 
Failure to release on trouble release by marker 

RO 
TRL M 

NorrE l.: The 'rA lamp does not light vihen the test circuit 
blocks on tests G and o. 
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CIR:!UIT DESCRIPl'ION 

97 

CHANGES 

/ 

CROSSBAR SYSTE� 
NO. 1 

TERMINATING SENDER TEST 

Do Description of Changes 
D.l Options TV and 'lW are added to Fig. 3, 

sheet -Olo6A. 

D.2 Sheet 0101: 

Options TV and 'lW are added to Options 
Used Table. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPI' 5243-ABVL 
WE DEPI' 367-DJF-EER-JF 

CD-25159-01 
ISSUE l7D 

APPENDIX 8D 
IMG ISSUE 63D 

Page 1 
1 Page 
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CIRCUIT DESCRIPI'ION 

, 

CROSSBAR SYSTEMS 
NO. 1 

TERMrnATmG SENDER TEST 

CHANGES 

D. Description of Changes 

D.l On sheet -0102 Note lo6 made Mfr Disc. 

D.2 

D.3 

Note 138 added on sheet -0102. 

References to Note lo6 on sheet -0102 
changed to Note 138. 

BELL TELEPHONE I.ABORATORIES, mcoRPORATED 

DEPI' 5144-UKS 

WECo DEPr 335··JRF-PKP-J.F 

Printed in U. S .A. 

CD-25159-01 
ISSUE 17D 

APPENDIX 7D 
IMG ISSUE 62D 
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CIRCUIT DESCRIPrION. 

, 

CHANGES 

CROSSBAR SYSTEM3 

NO. 1 
TERMINATING SENDER TEST 

D. Description of Changes 

D.l Option TT added to Fig. 3, sheet -Olo6A. 

D.2 Lead NSG connected to 11 top Cil relay 
through TM option. 

D.3 Note 122 modified on sheet -Olo6B. 

BELL TELEPHONE LABORATORIES, lNCORroRATED 

DEPr 5144-UKS 

WECo DEPr 335-JRF-PKP-JF 

Printed in U0S.A. 
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CIRCUIT DESCRIPI'ION 

. SI 

KEY SHEET SECTION -0101 
CROSSBAR SYSTEMS 

"fO. l 
TERMINATING SENDER TEST 

CHANGES 

D. Description of Changes 

D.l Units on which changes have been made: 

KEY SHEET OlOl 
MF PULSING TEST CIRCUIT 0118 

D.2 Sheet 0101: 
Options TR and TS are added to �he options 
used table . 

Printed in U. S. A. 

CD-25159-01 
ISSUE 17D 

APPENDIX 5B 
DWG ISSUE bOB 
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D. 

D.l 

D.2 

CD-25159�01 - ISSUE l7D - APPENDIX 5B 

CIRCUIT UNIT - SECTION - 0118 
MF PULSING TEST CIRCUIT 

Description of Changes 

A minor wiring change, incorponating 
options TR and TS, is made in Fig. 8. 
Note 105 is modified and Note 116 is 
added to.reflect the above change. 

BELL TELEPHONE'LABORATORIES, INCORPORATED 

DEPT 5615-PHS-DAJ-EB 

,, 

k 
/O/ 
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CIRCUIT DESCRIPI'ION 

CHANQES 

KEY SHEET SECTIO N -0101 
CRO SSBAR SYSTEMS 

NO. 1 
TERMINATING SENDER TEST 

D. De script i on of Changes 

D.l Units on which changes have been made: 

Ke y Sheet 
Connector Circuit 
Group Test Circuit 
Re vertive Pulsing Test 
Circuit 

D.2 Sheet 0101: 

0101 
0102 
0106 

0108 

Option TQ is ad d ed to the options used 
table. 

Printed in U. S. A. 

CD-25159-01 
ISSUE 17D 

APPENDIX 4A 
DWG ISSUE 59A 
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CIRCUIT UNIT - SECTION -0102 
CONNECTOR CIRCUIT 

D. Description of Changes 

D.l A minor wiring change is made in Fig. 1. 

D. 2  The NSO and NSl lead s in Fig. 2 are 
rerouted to the group test c ircuit 

instead of the revertive pulsing test circuit 
reflecting changes in these circuits. 
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CIRCUIT UNIT - SECTION -0106 
GROUP TEST CIRCUIT 

B. Changes in Apparatus 

B. l Ad d ed :  

· X5 Relay - cod ed Ul77 - Option TM -
Fig. 3 

D. Description of Changes 

D. l The X5 relay is ad d ed to Fig, 3 under 
TM option. 

D.2 Circuit Note 109 is mod ified �nd Circuit 
Note 122 is ad d ed to reflect the �bove 

changes. 

Page 3 
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CIRCUIT UNIT - SECTION -0108 
REVERTIVE PULSING TEST CIRCUIT 

D. Description of Changes 
D.l Minor wiring changes are made in F ig. 4, 

c, D, and E. 

D.2 The TQ optional wiring is added to Fig . 

4 and made mutually exclQsive with o ption 
TM. 

D.3 Circuit Note 105 and 106 are modified 
to reflect the above changes. 

D.4 CAD Fig. 72, 73, and 74 are modified 
to reflect the above changes. 

BELL TELEPHONE LABORATORIES, INCORPORATED -

DEPT 5615-PHS-DAJ-EB 



CIRCUIT DESCRIPTION 

J 

KEY SHEET SECTIOH -0101 
CROSSBAR SYSTEMS 

CHANGES 

NO. l 
TERMINATING SENDER TEST 

D. Description of Changes 

D.l Units on which changes have been made: 

Key Sheet 
Connector Circuit 
Group Test 
Revertive Pulsing Test 
Circuit 
Register Check 

D.2 Sheet 0101 

0101 
0102 
0106 
0108 
0114 

Options "TK", "TL", �·TM", "TN", "TO", an� 
"TP"; and Fig, BM, BN, BO, and BP are added to 
the options used table. 

Printed in U.S.A. 

CD-25159-01 
ISSUE 17D 

APPENDIX 3D 
DWG ISSUE 58D 

Page 1 
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CHANGES 

CIRCUIT UNIT - SECTION - 0102 
CONNECTOR CIRCUIT 

B. Ch ange s in Apparatus 

B.l Added 

D0-9 Re lays - 5 AK24 - Option "TL" - -SH-
0102 

D. Description of Changes 

D. l Leads "NSO" and "NSl" are added to sheet 
- 01 02 under "TM" option from the revertive 

pulsing test c.ircuit to the terminating senders. 
Relays D0-9 are added, parallel to their re­
spective A- relays to provide the contacts nee d­

ed for the new leads. 

D. 2 Option "TM" is added to note 116, 
D.3 Circuit Note 137 is added to reflect 

the above changes , 

,1· 



) 

CD-25159-01 - ISSUE 17D - APPENDIX 3D 

CIRCUIT UNIT - SECTION -0106 . 
GROUP TEST 

.CHANGES 

D. Description of Changes 

D.l Figure 3, sheet -0106 , location Gl8, is 
changed so that leads "F" and "FA" con­

nect to Fig. BM or BN in the register check 
circuit rather than to Fig. 6. This reflects 
changes made in the register check circuit. 

I' ! 

Page 3 
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CIRCUIT UNIT - SECTION -0108 
REVERTIVE PULSING TEST CIRCUIT 

CHANGES 

A. Changed and Added Functions 

A.l A feature is added to allow for 
testing of DP and MF terminating 

senders arranged for DID operation and FS 
terminati ng senders using eit her OB and OG 
selec tions or dedicated DID trunk group 
indications to generate DID number series. 

B. Ch ange s in Apparatus 

B. l Added 

OG Relay - l/2AK30 - Opt "TL" - Sheet - 0108 

00' Relay - l/2AK30 - Opt "TL" - Sheet 

OBl Relay - l/2AK30 - Opt "TL" - Sheet 

OB11 Relay - l/2AK30 - Opt "TL" - S he et 

OG Lamp - Ml - Opt "TL" - Sheet -0108 

OBl Lamp - Ml - Opt "TL" - Sheet - 0108 

OI Keys - ElCL - Opt "TO" - Sheet -0109 

DD Key - 592A - Opt "TM" - Sheet -0108 

NS Keys - ElCL - Opt "TL" - Sheet - 0109 
or -OllO 

-0108 

-0108 

- 0108 

MFll Relay - U333 - Opt "TP" - Sheet - 0109 
or -OllO 

D, Description of Changes 
D. l The OG, OG', OBl, and OBl' re lays are 

added to Fig. 4, sheet -0108, under 
"TL" option. 

D,2 The OG and OBl lamps are added to 
Fig. 4, sheet -0108, under "TL" option. 

The DD key is added to Fig. 4, sheet 
-0108, under "TM" option. 

D.4 The "TK" optional wiring is added to Fi�, 4, sh eet -0108, to show wiring 
when "TL' option is not pr ovided, 

D.6 

Page 4 

The OI keysaare added to Fig. c, sheet 
-0109, under "TO" option, 

The NS keys are ad ded to Fig. C and E, 
sheet -0109, under "TL" option, 

D.7 The NS keys are added to Fig. D, 
sheet -0110, under "TL" option. 

D.8 Figures C and E, shee t -0109, locations 
I4 and 19 respectively are changed 

to show that leads to the register chec k 
circuit go to Fig. BM or BN instead of 
Fig , 6. 

D.9 Figure D, sheet - 0110, location Ill 
is changed to show that leads to the 

register check circuit go to Fig, BM or BN 
instead of Fig, 6, 

D.10 The MFll relay is added to Fig, E, 
shee t -0109, under "TP" option. 

D.11 The "TN" option al wiring is added to 
Fi� . E, sheet - 0109 to show wiring 

when "TP option is not provided. 

D.12 The MFll relay is added to Fig. D, 
sheet -0110, under "TP" option. 

D.13 The "TN" optional wiri ng 1S added to 
Fi�. D, sheet -0110, t o show wiring 

when "TP option is not provided. 

D.14 The circuit requirements table:. sheet 
- 0111 is modified to show reference 

to relays OBl, OB1 1 , OG, 001, and MFll, 

D,15 Circuit Notes 105 and 106 are modi­
.fied and Circuit Notes 120 and 121 · 

are added to reflect the above changes. 

D.16 CAD Fig. 73 and 74, sheet -0105, 
and Fig, 72, sheet - 0120 are added 

to reflect the above changes. 

F. eration or 

F.1 Add 2. 121 after 2,12, 

2,121 To test for DID operation using 
either OB and OG selections or 

dedicated DID trunk group indications t.o 
generate DID number series. 

F,2 Add 3,351 after 3,35, 

3,351 The DD key, when operated, grounds 
the "NSl" lead to the FS terminating 

sender to test dedicated DID trunk group 
indications. 

r·· •. , -� .. , .___ 
A/:. 
tj3 
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F.3 Change the first sentence of 3.42 to 
rea d :  

The IB, IG, FB, FT and FU lamps, and 
the OBl and OG lamp s when provided, indicate 
which selection is next to be registered 

n the sender. 

F.4 In 5,2, r emove the last sentence and 
add the following: 

When "TK" option is provided or on a non­
DID test when "TL" opt ion is provided, the 
operation of relay C operates relay IB . 

•The IB operated operates relay COl which 
opens a 3hunt ground path and allows IB' 

) 

to operate in series with IB. Relay IB' 
perates DP2 through an operated DP l contact 
irectly with Fig, G, or after RV3 operates 

with Fig, AX, On a DID tes t, when "TL" 

option is provided, the operation of relay 
C operates the OBl relay which in turn 
operates relay COl. Relay COl removes a 
shunt ground allqwing OBl' to operate in 
series with OBl. Relay OBl operates the 
DP2 relay in the same manner as the IB' did 
above. 

·p�5 In 6.1, remove the last sentence and 
add the following: 

The C relay also operates the IB relay on 
a non-DID test or the OBl on a DID test. 

F.6 In 7, 1 ,  change the first sentence 
to read: 

The Cl relay operated, closes the 
"CO" lead to the COl re lay through relay IB 
or relay OBl operated. 

F.7 Change the beginning of the third 
sentence of 8.1 to the following: 

With "TK" option or on a non-DID test with 
"TL" option, when the C re lay operates • • •  

In 8. 1 remove the last two sentences 
and add the following: 

On a DID test with option "TL" pro- . 
vided, the registration proceeds in a simi­
lar manner except that the C relay f'irst 
operates the OBl relay instead of the IB. 
The COl in operating, operates the OBl' in­
stead of the IB'. The counting relay cor­
responding to the operated OI key is first 
operated. After proceeding as abov�, the 
sender prepares itself for the next regis­
tration which is "Office Group". The OG 
relay operates the OG lamp and releases the 
OBl' re lay extinguishing the OBl lamp. The 
registration again proceeds as above except 
that counting relay 4 is always operated 
irregardless of any operated keys. After 
completing the OG registration the �est 
circuit continues with incoming brOsh, 
incoming group, final brush, final tens, 
and final units in the manner described for 
the non-DID test. 

If for any reason any selection does 
not progress properly due to trouble in the 
test circuit or sender, the test will block. 
If the sender recorded the registration in­
correct ly, the test will block at the t ime 
the sender registration is checked ·tzy the 
register check feature of the test circuit. 

F.9 In 8.3, remove the third and fourth 
sentences and add the following in 

their place: 

When the c relay operates, ground through 
the back contact of relay COl operates 
relay IB, or relay OBl on a DID test, closing 
the operating circuit for the COl relay. 
When relay COl operates, it permits the 
operation of relay IB' in series with relay 
IB on a non-DID test, and it permits the 

· 

operation of relay OBl' in series w ith 
re lay OBl on a DID test. Relay IB or relay 
OBl' operated operates relay DP2. 

Page 5 
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CIRCUIT UNIT - SECTION -0114 
REGISTER CHECK CIRCUIT 

CHANGES 

A. Changed and Added Functions 

A.1 A feature is added to allow for check-
ing the registration of office brush 

and office group sele c tions in senders ar­
ranged for DID operation. 

B. Changes in Apparatus 

B.1 Added 

NSO Relay - 1/2AK4 - Option "TL" - Sheet 
- 0 114 

NSl Relay - l/2AK4 - Option "TL" - Sheet 
-0114 

NS2 Relay - AF30 - Option "TL" - Sheet -0114 

NS4 Relay - AF30 - Option "TL" - Sheet -0114 

NSA Relay - 1/2AK8 - Option "TL" - Sheet 
-0114 

NSB Relay - 1/2AK8 - Option "TL" - Sheet 
-0114 

LUE Relay - U236 - Option "TL" - Sheet -0114 

DID Relay - AF134 - Option "TL" - Sheet 
-0114 

NS Lamp Ml - Option "TL" - Sheet -0114 

B.2 ReJ2laced 

THA Relay - Ull3 - Fig. BO - Sheet -0114 

G Relay - U223 - Fig. BM - Sheet -0114 

Re121aced Biz'. 
THA Relay - AF115 - Fig. BP - Sheet -0114 

G Relay - AF83 - Fig. BN - Sheet -0114 

D. Description of Changes 

D.1 The NSO, NSl, NS2, NS4, NSA, NSB, LUE, 
and DID relays are added to Fig. 6, 

sheet -0114, under "TL" option. 

Page 6 

D.2 Relay G is broken out of Fig. 5 and 
its code is changed auch that it ap­r.ears in Fig. BN, sheet -0114, furnished with 

'TL" option, and Fig. BM, sheet -0114, fur• 
nished with "TK" option. . 

D.3 Relay THA is broken out of Fig. 6 and 
its code is changed euch that it ap­

pears in Fig. BP, sheet -0114, furnished with 
"TL" option, and Fig. BO, sheet -0114, fur­
nished with "TK" option. 

D.4 The NS lamp is added to Fig. 6, sheet 
-0114, under "TL" option. 

D.5 The "TK" optional wiring is added to 
Fi§ • 6, sheet -0114, to show wiring 

when "TL option is not provided. 

D.6 The circuit requirements table, sheet 
-0115, is modified to show reference 

to relays NSO, NSl, NS2, NS4, NSA, ;I/SB, LUE, 
DID, and the new codes for relays THA and G. 

D.7 Circuit Note 106 is modified and Cir-
cuit Notes 108 and 109 are added to 

reflect the above changes. 

F. 

F.l 

eration or 

Change the first sentence of 3.4 to 
read: 

To check the registration against the 
setting of the numerical keys, the frame keys, 
the RO key, and the NS keys when provided. 

F.2 Change the seventh sentence of 7 to 
read: 

With the CK4 relay operated and the rest of 
the CK- relays released, a circuit is closed 
to operate the LU relay which in turn oper­
ates the LUA, LUB, and LUC relays, and the 
LUD and LUE relays when provided. 

Add to the end of the last sentence 
in 7 the following·: 

• • •  on a non-DID test or the NSA relay on a 
DID test. 

f 
' 
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F.4 Add the following to the end of the 
last sentence of 7: 

• • •  on a non-DID test of the NS lamp on a 
DID test. 

\ ,-) F.5 Add at the beginning of 9: 

_) 

On a DID test , the registration of 
the number series digit on the NSO, NSl, 
NS2, and NS4 relays is checked against the 
setting of the NS keys before the thousands 
digit is checked. The NSA relay operated, 
connects ground through the contacts of 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5615-PHS-TNL-AH 

the NS- relays to one of the circle leads 
numbered 112-611• The number series check is 
made as described for the thousands digit 
in 8 except that the NS- relays and the 
NS row of keys are involved. If the check 
is satisfactory, the NSB relay operates and 
locks to extingu�sh the NS lamp, light the 
TH lamp, and operate the THA relay. The 
thousands digit is then checked as des­
cribed in 8. On a non-DID call, the NS 
check is omitted and the registration 
of the thousands digit is first fo be 
checked. 

Page 7 
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) 

_) 

�--,·-._ "' 

KEY SHEET SECTION - 0101 
CROSSBAR SYSTEMS 

NO . l  
TERMINATING SENDER TEST 

D .  DESCRIPTION OF CIRCUIT CHANGES 

D.l Units on which change s  have been made: 

Key Sheet 
Connector C ircuit 
Group Test 
MF Pul s ing Test. Circuit 

D . 2  Sheet 0101 

0101 
Ol.02 
0106 
01 1 8  

Option " TJ"  i s  added to the options 
used table . 

Made in u. s. A. 

CD- 2 5 1 5 9 -01 
I ssue 1 7 -D 

Appendix 2-B 
Dwg. Issue 57-B 
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CIRCUIT UNIT - SECTION - 0102 
CONNECTOR CIRCUIT 

D .  DESCRIPTION OF CIRCUIT CHANGES 

D . l  Sheet 0102 

D . 11 " Record of Wiring "  table (Note 111> )  is 
changed to include option " TJ". 

D . 1 2 On i s sue 5 5 D  a change was made on the 
connector circuit to prevent the test 

circuit from selecting a busy B or MF send­
er. Thi s change was shown as option " TD" 
superseding option " TC " . Ho"ever, in the re­
cord note 1 1 6 ,  both options " TC"  and " TD" 
were rated "AT&TCo Std" . The WECo drawings 
have been changed to show " TD "  as "AT&TCo 
S td "  and " TC "  as " Mfr D i sc." Thi s  change 
is made to show option " TC" rated " Mfr Disc." 
to agree with WECo drawings. 
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CIRCUIT UNIT - SECTION - 0106 
GROUP TEST 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Sheet 0106 - Figure 3 

D.11 "Record of Wiring" table ( Note 109) 
is changed to include option 11TJ". 

D.12 On issue 56D a change was made to per-
mit the test circuit to function with 

the terminating sender link and control cir­
cuit with the reserve test feature removed. 
This involved removing the REG relay of the 
control unit. Prior to this change the REG 
and RES relays were designated as option 
"YU" and "YVT1 • Option "YU" was previously 
rated "Mfr Disc," The change as shown 
could not be applied to the "YU" apparatus 
since the 11YU11(REG) relay could not be re­
moved without removing the "YU" ( RES ) relay. 
A change is made to correct this condition 
by replacing option 11YU11 on the REG relay 
with option "TJ11 and replacing "TI" option 
wiring with "TG" option wiring. "TJ11 option 
is rated "Mfr Disc.11 "TG11 option was rated 
"Mfr Disc." on issue 56D. 

D. 13 Option "TJ" is added to note 114. 

D.2 Sheet 0107 

D. 21 Option ''TJ" is added to note 121. 
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CIRCUIT UNIT - SECTION - 0118 
MF PULSING TEST CIRCUIT 

DESCRIPTION OF CIRCUIT CHANGES 

D.l Sheet 0118 

D.12 Experience in the field has shown that 
the twist test requirement of 8.25 db 

specified for the MF receiver, SD-95536-01, 
imposes a severe requirement on this re­
ceiver. Laboratory tests have shown that 
6.25 � 0.25 db twist test requirement is 
satisractory. This change establishes a un­
iform requirement for testing the twist 
capability of MF receivers in all types of 
offices. 

D. 13 On the next reissue of the CD change 
the paragraph for test #5 (Section 19) 

to read as follows: 

After - - -11 frequenc:v 6.25 -t .25 db11 
- - - delete - - - 11vT1 and "UX" option 
or 8.25 :t .25 db "UY" option - - - and 
continue - - -" below that of the 700 
cycle frequency". 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT. 2312-EHH-JWB-BT 
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CI�CUIT DESCRIPTION 

) 

KEY SHEET SECTION -0101 
CROSSBAR SYSTEMS 

NO. 1 
TERMINATING SENDER TEST 

. .  ') '. 

CHANGES 
J( j'(1\,;-; 

D. DESCRIPTION OF 91'.1'.!,CUIT CHANGES : ".) 

D.l Units on which changes havelbeen made 

Key Sheet 

Connector Circuit 

Group Test 

D.2 Sheet 0101 

0101. 9j 

0102 ·d "'to 

0106 

Options ·"TG", "TH" and "TI are added 
to the Options Used table. 

All other h�adings, no change. 

Printed in·U. S. A.  

CD-25159-01 
Issue 17-D 

Appendix 1-D 
Dwg. Issue 56 -D 
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CHANGES 

CIRCUIT UNIT - SECTION -0102 
CONNECTOR CIRCUIT 

D. DESCRIPTION OF CIRCUIT CHANGES 

D .1 Sheet 0102. 

D.11 Option "TO" is added to Figures 2 and K. 

D.12 Option ;'TG" is added to the "Record of 
Wiring" Table ( Note 116). 

D.13 Note 136 is added. 

All other headings, no Change. 



) 
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CIRCUIT UNIT - SECTION -0106 
GROUP TEST 

CHANGES 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Sheet 0106 - Figures 3 and L. 

�� 

D.11 Options "TG" and "TI" show the circuit 
prior to this issue. 

D .12 Option "TH" ls used when the reserve 
sender test feature ls removed from 

the terminating. sender links and controller 
circuit. 

D.2 Sheet 0107 

D.21 Notes 120 and 121 are added. 

On the next reissue, paragraph 8.1 
will be charged as follows. If the sender 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT. 2335-JFP-FBB-KM 

. .. 

'· ·-�� i� idle and more than one sender ls 
available, the (REG) relay "TG" option, 
will operate. With the ( REG ) relay, "TG" op-· 
t1on if provided and the ( RES ) rela¥ op­
erated tile. ( SID2) rel.eased, the ( GE ) relay 
operates. The lGE ) relay operated locks 
under control of the ( SID ) relay, extin­
guishes the ( GB ) lam�, lights the ( SEL ) lamp 
and operates the ( CI) and ( Cil ) relays. When 
"TG" option is provided, the ( LT ) key is op­
erated during light load periods to make 
effective the check of the regular testing 
leads "TA", "TB", "TD" or "TT". Fig. L 
i ncludes etc . . . • .  

All other headings, no change. 
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CIHCUIT m:SCRIPTION CD-2.5159-01 
Is sue 17-D 

Dwg. Issue 55-D 

KEY SHEET SECT I ON -0101 
CROSSBAR SYSTEMS 

NO. l 
TERMINATING SENDER TEST 

CHANGES 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.1 Units on Which Changes Have Been M ade . 

Key Sheet 
Connect or Circuit 
Group Test 
Revertive Pulsing T e st Circu it 

D.2 Sheet -0101 

0101 
0102 
0106 
0108 

Options "TA," "TB, " "TC," "TD, " "TE" 
and "TF" are added to the "Opt ions Used" 
Table. 

All other headings under Changes, no change . 

l .  PURPOSE OF KEY SHEET 

The purpose  of this key she et is to  
show the var ious units of the test c ircuit 
and the manner in wh ich they conne c t  to 
the c ir cuits unde r tests . 

2. PURPOSE OF CIRCUIT 

2.1 Th i s circuit provide s means for rou -
t ine t e s t ing o f  MF pul s ing terminat ing 

s enders, noncentral "B" swbd.  s enders , cen­
tral "B11 switchboard s enders ( t enninat ing 
part ) and Full S e l . t e nn inat ing s enders of 
the Crossbar Sys t em on an aut omat ic bas is . 
The Dial Puls e  T enninat ing Sender is t e s t e d  
similar t o t h e  above except that the s ender 
is primed manually by means of a dial . 
Regis tration in the senders is made dire c t ly 
from the t e s t  c ircuit and the proper func ­
t ion ing o f  the sender is checked by the 
t e s t  c ircuit . When the test  has been com­
ple t e d  s atisfactorily, the next c ircuit is 
s e i ze d  and t e s t e d .  The test c ircuit con­
tinue s t o  function automatically until a 
trouble is encountered or until the end of 
cycle is reache d .  Repe at tests can be made 
in two ways , f irst , repeat tes ts  can be 
made c ontinuou s ly on a particular sender 
or , s e cond , two t e s t s  can be made on a 
s ender and then the te s t  circuit is aut oma­
t i cally advance d to the next s ender and the 
two t e s t s  are made and the t est  c i rcuit is 
advanced unt i l., all senders under test  have · 

been t e s t e d  twic e .  The t e s t c ircuit is 
conne c t e d  to the senders by means of cros s ­
bar swit ches , one crossbar swit ch i s  neces-:o: 
sary for each group of 100 or l e s s  s enders . 
Each swit ch can conne ct t o  10  sender aub­
groups , each one having a maximum of 10 

.,,., 
senders, which may be all MF pulain�, all 
non-central "B" awbd ., all central Iran 
switchboard senders (terminating part ) , all 
Dial Pulse terminat ing senders, all P.S. 
t erm inating senders or some of any two types 
of these  senders except th at non-cent ral 
"B" swbd. s enders and central 11811 switch­
board senders ( t erm inat ing part )' will not 
be us ed in the same office to  be tested by 
one test  c ircuit . Each subgroup baa a 
separate hor i zontal row on the crossbar 
switch. Connection t o  the circuit common to 
a subgroup of senders is obta ined by means 
of a multi contact relay and two or three U 
type relays . Each multicontact relay and 
ass oc iated U type relays ia associated with 
a horizontal row of the crossbar switch to 
which row are connected the senders of the 
subgroup. A part icular circuit teet. can be 
made .  An aut omatic pass busy featµi-'e is 
provided. The sender being teat ed can be 
located by means of lamps, which .indicat e 
the pos ition of the sender on the test c ir ­
cuit cro s sbar swit ch . There are two alarms, 
major and minor .  The ma j or alarm i s  used 
when the test is stuck on a time out while 
test ing common equipnent for 10 senders ; the 
minor alarm is used when the test circu it is 
stuck while tes t ing individual senders. 

2.2 This circu it provides means for testing 
call Dis tr ibut ing 11811 Position Circuits 

in a cros s bar off i c e  on a manual bas is . 
Th is part of the test c ircuit operates in a 
manner s im i lar t o  the circuit for testing 
panel call distributing 11811 pos it i on circuits 
and the two test circuits may be used inter­
changeably, in this res pect . Two te st men 
are required for this test, one at the pos i­
t ion and one at  the test frame . One of the 
noncentral 11811, swbd . , senders is selected 
for use in th1£ test and the pos ition to be 
tested is selected by means of 206 type se­
lector under control of a dial. The man at 
the pos it ion writes an agreed upon number , 
or otherwis e manipulates posit ion keys caus ­
ing signal to be passe d th rough the test 
circuit into the s ender. The test circuit 
checks the registrat ion in the aender and 
makes certa in t e s t s  dire ct ly on the position 
circuits. The noncent ral "B" Swbd. s ender 
c ircuits and "B" position c ircuits mus t  be 
in the same bU ilding at this t est circuit . 

2. J This  circuit provide s means for t alking 
to the central 11B" switchboard operat or 

through the "B" switchboard sender ( t enn in ­
at ing part ) . Numbers keyed up at the pos i­
tion will be regist ere d in the sender circuit 

Printed in U. s. A. Page l 
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(term. part) and checked by the test circuit. Circuit Unit Sheet CD Sect i on Page 
The sender circuit (term. part) and test 
circuit may not be in the same building as Revertive Puls- 0108 0108 21 
the central "B" switchboard sender (switch- ing Test 0109 
board part). 0110 

0111 

3. TABLE OF CONTEN'rS "B" Swbd. 0112 0112 39 
Sender & Pos. 

Circuit Unit Sheet CD Section Page Finder Test 0113 

Key Sheet 0101 0101 l Register Check 0114 0114 49 
0 115 Connector 010 2 010 2 3 

0103 "B" Swbd . 0116 0116 53 
0104 Sender & Pos. 0117 
0105 Finder and /---MF Pulsing 

Test 
Group Test 0106 0106 13 MF Pulsing 0118 0118 71 /� 0107 Test 

' 

.... .... 
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C IRCUIT UN IT - SECTION -0102 
C ONNECTOR C IRCUIT 

CHANGES 

B. CHANGES IN APPARATUS 

B . l Adde d  

BSY Ul235 Relay TD Opt ion 

D.  DESCRIPT ION OF C IRCUIT CHANGES 

D . l She et 010 2 .  

D . 11 Opt i ons WA and W B  are change d  t o  Opt ion 
TA and TB.  This change is shown with­

out re c ord of pr i or c ircuit , as agreed to 
w ith the WE C o . 

D. 1 2  Opt i on WA and WB are remove d  from the 
"Re c ord of Wir ing" t able ( Note 116 ) . 

D . 1 3  Opt i ons TA , TB, TC  and TD are adde d  to 
the " Re c ord of Wiring " t able ( Note 

116 ) . 

D. 14 Note 135 is added.  

D. 2 She et 0103 

D . 21 Opt i on " TD" re lay. BSY is adde d t o  
F ig .  1.  

D . 2 2  Opt ion "TC " shows the c ircuit pr ior 
to th is change . 

D. 3 She et 0104. 

D . 31 Opt i on "TD" relay BSY is  adde d  to  the 
CR t able . 

All other headings under Changes , no change .  

1 .  PURP OSE OF C IRCUIT 

1 . 1  Th i s  c ir cu i t  controls the c onnect ion 
of the var ious un i t s  of the test  c ir­

cu it to  the s enders . 

1 . 2 The class  of test  t o  be  made on the 
s ender is controlled by the pos it ion of 

the class  keys . 

1 . 3  C onne ct ion t o  tne s ende rs is  made by 
means of cros sbar swit ches . The selec­

t i on of  each crossbar switch is c ontrol le d  
by re lays des ignate d  ( G - ) . 

1 . 4 The c onnect ing swit ches are automat i c ­
ally advanced to  a l l  s enders in rota­

t i on or may be manually advanced t o  a par­
t icular s ender. 

1 . 5  One cros s bar switch is ne cessary for 
each group of 100 or leas senders . 

Each sw it ch can connect t o  10 sender sub ­
groups , each subgroup having MF puls ing 
terminat ing senders , non-central " B" Swbd.  
s enders , c entral 1 1B11 swit chboard senders 
( terminat ing part ) ,  dial pulse  terminat ing 
s ende rs or F. s .  terminat ing s enders or 
ca:nbinat i ons of two types of the s e  s enders . 
N oncentral " B" swbd. s enders and central " B" 
swit chboard senders ( t erminat ing part ) will 
not be used in the same off ice  s o  will not 
be t e s t e d  by one test c ircu it . Each sub­
group has a s eparate hor i z ontal row on the 
c ros s bar swit ch and has one re lay of the 5 
following groups of re lays ( 0 ) t o  ( 9 ) , 
( SMO)  t o  ( SM9 ) , ( SMA O )  t o  ( SMA9 ) , ( AO )  t o  
( A9 )  and ( BO )  to ( B9 ) . 
1 0 6 C onne ct ion t o  the c ircuit common to a 

subgroup of s enders is obt a ined by 
means of relays ( SMO ) - ( SM9 ) , ( SMAO ) to ( SMA9 ), 
( AO ) - ( A9 )  and ( BO ) - ( B9 )  per subgroup . Each 
s et of ( SM - ) , ( SMA - ) , ( A - )  and ( B-)  relays 
is as so c iat ed with a horizontal row on the 
cros sbar switch to which are connected the 
individual leads of each of the s enders of 
the ' subgroup . 

1 . 7 The c onne ct or c ircuit may be control led 
to c ause the advance from a busy s ender 

aft er a predetermined int erva l .  

1 . 8 The c onne ct ion t o  t h e  several indivi­
dual t est units is made by means of a 

number of leads , the c losure of which is 
controlled by the c las s keys . 

2 .  WORKING LIMITS 

2.1 N one . 

3 .  FUN CTIONS 
3 . 01 Preparat ion for Test  

The operat ion of the ( ST ) start key 
caus e s  th is c ircuit t o  s e i ze a s ender after 
whi ch c onne ct ion i s  made t o  the individual 
c ontrol c ircuit as determined by the set t ing 
of the c lass  keys . Means are provided to 
prevent int erference with any s ender while 
the conne ct ions are be ing established. 

3 . 0 2 P as s ing Busy Senders 

A pas s  busy feature is provided unde r 
c ontrol of the ( APB ) key. The pass busy ,,, 

feature functions after 29 s e c onds m inimum, 
59 s e conds maximum .  

3 . 03 Alarm an d  Bl ocking 

An alarm is given aft er a period of 
minimum 60 seconds , maximum 90 s econds fran 

Page 3 
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the s t art of the t e s t . Th e t es t  c ir cuit is 
blocked when the alarm is given , by opening 
of the lead wh ich furn ishes progres s ground 
for the s e veral control c ir cuit units and 
also opening the 11 ADV" lead. 

3 . 04 Regis trat ion 

Regist ers are provide d to re cord the 
numbe r  of c ircu i t s  t e s t ed s at i s f a c t o r ily , 
the number of repeat e d  s ingl e t e s t s  ( not 
rec ords on the c ircu i t s  t e s t e d  met e r ) , and 
the nwnber of busy s enders wh i ch are pas s e d  
without t e s t ing . 

3 . 05 Pas s ing Spare T e rm inals and End of 
Cyc l e . 
Th i s  c ircuit is arrange d to pa s s by 

s pare t erm inals on the cros s bar switch e s  and 
be g i ven an alarm indi c at ion when all s en­
de rs have been t e s t e d .  

3 . 06 Blocking T ime Alarm F e ature 

If ,  aft e r  a prede t erm ined int erva l ,  
the t e s t  has not be en completed,  the t e st 
c ircu it blo cks and cannot be advan c e d  ex­
c ept by a manua l operat ion .  A t ime alarm 
( TA )  key is furnished wh i ch when operated 
pre vent s the funct ionion of the alarm c ir­
cuit . The c onne ctor c ircu it is pre vent ed 
from advanc ing to the ne xt sender when this 
key is operat ed. 

KEYS 

3 . 07 Start Key ( ST )  

The ope rat ion of this key controls 
the advance of the conne ct or c ircuit from 
normal and when r e s t ored c aus e s  the t es t 
set to  c omplete t�e t est  in progres s  but 
not to st art a new te st . The cros sbar 
switch does not re s t ore when the ( ST )  key 
is restored. 

3 . 08 Group Keys ( G - )  

The operation of a ( G - )  key c aus e s  
the s elect ion o f  the associated crossbar 
switch tor conne cting to the des ired group 
ot s ende rs .  

3 . 09 Part icular C ircuit Keys ( PCR ) and 
( PCS ) 

These keys are used to advanc e the 
cros sbar switch to a part icular terminal 
tor testing a part icular s ender . 

3 . 10 Control Advance Key ( C •• ) 

The operat ion and re leas e or this key 
causes  a test to be start ed on the next 
s ender it the repeat key is normal , or 
causes a new t est to be start ed on the 
s ender upon which the test circuit is rest ­
in g  i t  the repeat key is operate d .  
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3 . 11 Repeat Key ( REP ) 

Th is key caus e s  the test c ircuit t o  
t e s t  the S 8Jlle s ender repeatedly . It is also 
us e d  t o  e xtend the c ontrol advanc e  feature 
to the remot e c ontrol jack at the sender 
frames . 

3 . 1 2 R ep e a t  2 Key ( REP 2 )  

Th i s  key c au s e s  two t e s t s  t o  be made 
on e a ch s ender before advanc ing t o the suc ­

c e e ding sender . 

3 . 13 T im e  Alarm Key ( TA )  

When th i s  key i s  operate d  the t ime 
a larm c ircu it i s  restor ed t o  normal . The 
key mus t be restored to normal before the 
t est c ircuit wil l advanc e to the next s en ­
der .  I f  th i s  key i s  left operat ed while 
the t e s t  frame is unattended , the alarms 
c annot operat e ,  and , if a t rouble is de t e c ­
t e d  by the t e st frame , e ither one s ender or 
a subgroup of s ende rs may be held out of 
s ervic e .  

3 . 14 Pas s  "B" S enders ( PBS )  an d  Pas s T e rm .  
S enders ( PTS ) Key - F ig .  l D  

T h i s  key c ause s  all s ende rs o f  e ithe r 
type to  be pa s s e d without test ing . 

3 . 15 Pas s Unde s ired Sende rs ( MFS ) , ( BS ) , 
( DPS ) and ( TS )  Keya - F ig .  lE 

The operat ion of one of thes e  keys 
cau s e s  the t e s t  c ircuit to t e s t  the s enders 
indicat e d  by the key and to pas s  all other 
type s of s ende rs . The ( MFS ) , ( BS ) ,  ( DPS ) 
and ( TS )  de s igna t ions ind i c a t e  MF t erm inat ­
ing s ender s , " B "  s enders , d ial puls e  ter ­
minat ing s ende rs an d  F .  s .  t e rm inat ing sen­
de rs respect ive ly. W ith all keys normal the 
gial puls e t e rm inat ing s enders are pas sed  
without t e s t ing and a r e  only t e sted b y  the 
operat ion of the ( DPS ) key. 

3 . 16 Aut omat i c  Pas s Busy Key ( APB) 

Th i s  key caus e s  the t e s t  c ircuit t o  
pas s a busy s ender aft er a per i od o f  2 9  s e c ­
onds m in imu , 5 9  s e conds maximum .  

3 . 17 Return t o  Normal Key ( RN )  
This key is us e d t o  restore the con­

nector mechani sm  to normal dur ing the pro ­
gres s  of a test call o r  a t  the end of a 
test cycle . 

3 . 18 A larm Cut Off Key ( AG O )  is us ed t o  
sil ence the minor alarm without in ­

terfering with a isle pi lot and f loor alarm 
frame lamp ind i c at ions . 

3 . 19 ( EG1 ) - ( EG4) keys are us e d  to s top the 
te s t  and dis play a lamp at the end 

of one group of sende rs .when the fol lowing 

It!<. 
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group has any s enders with different oper­
at ing c ondit ions . 

3 . 20 ( PG1 ) - ( PG4) keys are us ed to pas s  a 
group or groups of s ender wh i ch have 

different operat ing condit ions fran the 
preceding and succeeding groups or s enders . 

JACKS 

3 . 21 Remote c ontrol j acks ( C )  are installe d 
in suitable locat ions on the s ende r  

frame s and by the us e o f  a make -busy plug 
the remot e control advance feature is oper­
ated.  The us e of a 3 2A t est set  which has 
a cord with two keys e qu ipped to furnish 
ground ove r e ither the t ip or the ring , will 
perform the same funct ion as the make -busy 
plug when that key is depres sed whi ch fur­
n ishes the ground on the r ing . When the key 
wh i ch furnishe s ground on the t ip is de ­
pres sed the step-by-step feature of the t e s t  
set  is operat ive . 

LAMPS 

3 . 22 T ime Alarm Lamp ( TA )  

This lamp l ights a t  the expirat ion of 
the t ime alarm period. 

3 . 23 Group Locat ing Lamps ( G- ) 
Each cros s bar swit ch is assoc iated  

w ith a lamp wh i ch ident ifies the group of 
s enders to wh i ch the cros sbar swit ch is c on­
ne cted.  

3 . 24 Sender L ocat ing Lamps - T ens 0 to  
9 and Units  0 t o  9 

Thes e  lamps indi cate wh ich cro s s po int 
of the cros sbar swit ch is operat e d. 

3 . 25 End of Cyc le Lamp ( EC )  

This lamp l ights when all the s enders 
conne ct e d  to this test  c ircuit have been 
tested.  

3 . 26 End of Group Lamp ( EG )  

4 .  C ONNECT ING C IRCUITS 

When th is  c ircuit is  listed on a key­
sheet the c onne ct ing informat ion shown 
the reon is to be followe d. 

4. 01 C ros sbar MF Puls ing T erminat ing 
Sende r - SD- 25455-0l .  

4 . 02 Crossbar Full Sele ctor Terminat ing 
S ender - SD-25013 -0l . 

4. 0 3 Crossbar Dial Puls e  Terminat ing 
Sender - SD-25434-0l .  

4. 04 Cros s bar " B" Swit chboard Sender and 
Pos it ion Finder - SD-25014-0l. 

4 .• 05 Any Cros sbar Central "B" Switchboard 
Sender ( terminat ing part ) 

SD-25382-01 . 

4. 06 Crossbar Central "B" Swit chboard 
Senders ( switchboard part ) -

· SD-9628.5-0l . 

Crossbar Terminat ing Sender L ink 
C ircuit - SD- 25459 -01. 

Cros sbar T erminat ing Marker Conne ct or 
C ircuit - SD- 25036-01. 

Cros sbar Terminat ing Marker C ircu it -
SD-25283-01.  

Audible and V isual Alarm C ircuit -
SD-96188 . 

4. 11 Crossbar Floor Alarm Frame , F'use and 
T ime Alarm C ircuit - SD�25046-0l.  

Cros sbar Interrupt er Frame C ircuit -
SD-25062-01 . 

Crossbar Misc . C ircuit s for Sender 
Frame - SD-2.50.53-01 . 

S ender Group Test C ircuit -
SD- 2.5159 -0106 . 

Reve rt ive Pul sing Test C ircuit -
SD-25159 -0108 . 

"B" Swit chboard S ender and Pos it ion 
Finder Test C ircuit - SD-25159-01-0112. 

4. 17 "B" Swit chboard Sender and Pos it ion 
Finder and Mult itrequency Puls ing Test 

C ircuit - SD-25159-0116 . 

�ult irrequency Puls ing Teat C ircuit -
SD- 25159-0118 . . 

4. 19 Regis ter Check C ircuit - SD-25159-0114. 

TABLE OF CONTENTS para . No. : 

Start of T ime Alarm 5 
S elect ion or the F irst Switch 6 
Operat ion or Select Magnet 7 
Operat ion of Hold Magnet 8 
S e i zure or Group Test C ircuit 9 
Complet i on or Test  and Advance 

to Next Sender 10 
Advance to Next Group or Senders 11 
Advan c e  t o  Next Cros sbar Switch or 

End of Cycle 12 
Type or Sender Indicator 13 
Connect ion t o  Subgroup of Senders 14 
Locat ing Lamps . · 15 
Select ion or One of Ten CCBlll.on Leade 16 
Repeat Teet 1

1
7 

Repeat 2 Teat 8 
Aut omat i c  Pase Busy Feature 19 
Operat ion or Regist er• 20 
Control Advance Peature 21 
Remote Control Feature 22 
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TABLE OF C ONTENTS ( C ont ' d) P ara. N o .  

Part icular C ircuit Feature 23 
T ime Al arm 24 
Spare T erm inals 25 
Trunk Dis c onnect Test 26 
Trouble in the Marke r ,  Marker C on-

nect or ,  and Ass oc iat ed Sender 
Apparatus 27 

Spec ial Call Test 28 
Return t o  Normal ( Blo cked test 

frame ) 29 
End of Groups - Fig. AM with 11ZM11 

opt ion 30 
P a s s  Sender Group - F ig .  AM with 

11 ZN 11 opt ion 31 

DESCRIPT ION OF OPERAT ION 

5 . START OF T IME  ALARM 

When one of the c lass  keys and the 
( ST )  key have been operat ed,  the ( ST )  relay 
operat es supply ing ground to the t ime alarm 
c ircuit wh i ch cons is t s  of the ( TA )  int er­
rupt er and re lay { W ) , ( Z ) ,  ( Wl )  and ( BK ) . 
This ground suppl ied t o  the t ime alarm c ir­
cuit , operat e s  the (W )  relay when the  ( TA ) 
int errupt er c los e s .  When the ( TA )  inter­
rupt er opens the { Z ) relay operat e s . When 
the ( TA )  int errupt er c loses  aga in the ( W )  
relay is short-c ircuit ed and releas e s . With 
the ( W )  relay released and the ( Z ) re lay op­
e rat ed,  the ( Wl )  relay operat es . The next 
opening of the ( TA )  int errupt er permits the 
( Z )  relay to releas e .  When the int errupt er 
c lo s e s for the third t ime ,  the ( W )  relay 
operates . When the int errupt er opens , the 
( Z ) relay operates , operat ing the ( BK )  re ­
lay. The ( BK) re lay operat ed,  grounds lead 
"LA" to the floor alarm frame fus e and t ime 
alarm c ircuit to operate the m inor alarm 
et c . , l ight s the ( TA )  lamp on this test  
frame and other test  frames , and removes 
ground from the !1G 11 lead to the control c ir­
cuits and o pens the 11 ADV" l e ad wh ich pre ­
vent s further advanc e of the s e  c ircuits . 
While the t ime alarm c ircuit is funct ioning, 
t ests of the s ender are be ing made and if 
the tests  are c omplet ed s at isfactor ily be ­
fore the ( BK )  relay operat e s , the ground 
supply to the t ime alarm c ircuit is opened 
by the ( CAl ) relay restoring the t ime alann 
c ir cuit t o  normal and prevent ing the o pera ­
t ion of the t ime alarm bell and the t ime 
alarm lamps . The t ime alarm period is 60 t o  
9 0  s e c onds . S e e  "Short T ime Alarm" , S e ct ion 
-0106 , Par . 1 6 .  

6 .  SELECT I ON OF THE FIRST SWITCH 

The operat ion of the ( ST )  relay oper­
ates the ( G - )  relay of Figure lA if this 
f igure ia us ed.  This relay locks under con� 
trol of the ( ST )  relay and ( RN )  key , l ight s 
a lamp corresponding t o  the crossbar swit ch 
t o  be s elected and conne ct s certain leads 
to the first cros sbar swit ch so that it s 
magnets may be operat ed.  When Fig .  lA is 
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not us e d  the s e  leads are s trapped at the 
pos it ion of th� ( G- )  relay. 

. ,... 
7 .  OPERAT ION OF SELECT MAGNET 

The operat ion of the ( ST ) relay as 
des c r ibed above c onni cts a ground through 
the back c ontacts of the ( AV) , ( CA ) and ( CAl ) 
relays t o  the ( WH )  and ( ZH ) relays , caus ing 
the operat i on of the ( WH )  relay. The oper­
at i on of the ( WH ) · relay c onne cts ground 
through the back contacts of re lays ( AH ) , 
( ZH ) and ( PCR ) t o  lead 1'EH0 11 • Th is lead is 
ext ende d by the operat ed ( G- )  relay to the 
f irst f igure 2.  S ince all hold magnets of 
th i s  figure are normal , th is ground is ex­
t ende d t o  the armature of re lay ( 9 )  and 
through its back contact t o  lead 11AVS "  to  
F igure l .  Th is causes  the operat ion of  r e ­
lay ( AS )  which lo cks under c ontrol o f  the 
( WH )  and ( AH )  relays , operat ing the ( ASl ) 
relay, which operat es the ( C O )  relay of all 
f igure s  2 whi ch c onne ct ground to the ( WS )  
and ( ZS )  relay windings . This caus es  the 
operat ion of the ( WS )  r elay. The ( WS )  relay 
operat ed,  c onne cts ground through ( ZS )  relay 
to the 11ESO" lead wh ich is  ext ende d to the 
first figure 2 and through the normally 
closed  contacts of the odd numbered re lays 
of the f irst fi gure 2 to the s e lect magnet 
( SO ) . Th is magnet operat es and ext ends its �round through its front contact t o  lead 
' ESL " operat ing relay ( AH ) . Relay ( AH )  op­
erat ed,  locks unde r  c ontrol of the ( \tlH )  re­
lay, remove s  the operat ing and locking c ir ­
cuits of the ( AS )  relay and suppl ies a 
ground t o  the "ESL" lead for locking the 
operat ed s e le ct magnet . The release of the 
( AS )  re lay permits the ( ZS )  relay to operate 
and opens the c ircuit t o  the ( ASl ) relay 
wh ich releas e s . The ( ZS )  relay operat ed,  
opens the c ircuit t o  the "ESO" lead which 
operated the s e lect magnet , c onne cts ground 
to the "ESL " l eads for locking the s elect 
magnet . 

8 . OPERAT ION OF HOLD MAGNET 

The ( ASl ) re lay releas e s  as des cr ibed 
in the previous paragraph removing ground 
from the " C O "  l ead which permits all ( CO )  
relays t o  restore t o  normal , wh ich caus e s  
the operat ion o f  a relay in Figure 2 as s o ­
c iat ed with the o perat e d  s e lect magnet . The 
( ASl ) relay releas ed als o grounds the " OHM" 
lead wh i ch operat e s  magnet s ( HO )  and ( HOA ) . 
The s e  two hold magnets operated,  close  two 
cro s s -point s on the cro s s bar swit ch which 
corresponds t o  thos e  two hold magnet s  and 
the o perat ed s e le ct magnet and operat e one 
of the ( U- )  relays . These  two cros s - po ints 
clos e leads ( 6  l eads for F . S .  and Dial Puls e  
terminat ing an d  7 leads for MF puls ing , 3 
Wire D-C Puls ing and "B"  swit chboard termin­
at ing part s enders ) frau the s ender to be 
te sted  to  the test c ircuit . The operat ion 
of magnet ( H O )  ext ends ground t o  lead "EHL" 
whi ch operat es re lay ( AV) through a back 
contact on relay ( ZH ) . Relay (AV) locks 
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through a back contact of the ( CA )  re lay t o  
§round on re lay ( AH ) , conne ct)!, ground t o  the 
' C " l ead of the s ender �rou� test c ircuit , 
conne cts  ground t o the ' EHL '  lead to lock 
the operated hold magnet and opens the c ir ­
c u i t  to the ( WH )  an d  ( ZH ) relays , pe rm it t ing 
the ( ZH )  relay to operat e .  The ( ZH ) relay 
operated conne c t s  ground to  the " EHL" lead 
t o  l o ck the operat ed hol d magnet , opens the 
ope rat ing c ircuit of the ( AV )  re lay and operlS 
the operat ing c ircuit of the e ven hold mag ­
net . 

9 .  SE IZURE OF GROUP TEST CIRCUIT 

W ith the ( AV) re lay operat ed,  the 11 C 11 
lead to the s ender group t e s t  c ircuit is 
grounde d caus ing that c ircuit to start its 
port ion of the t est . When the s ender group 
t e s t  c ircu it is ready for test ing, it con­
ne c t s  battery to the "EV" l ead , operat ing 
e ither the ( EV)  or ( OD ) re lays , de pending 
upon the pos it ion of the ( WH )  and ( ZH ) re ­
lays . I f  an even numbered hold magnet is 
operat ed,  the ( WH )  and ( ZH )  re lays will be 
operat e d ,  caus ing the operat ion of relay 
( EV ) . If an odd numbered hol d  magnet is op­
erat e d ,  the ( ZH )  and ( WH )  relays will be 
normal caus ing the o perat ion of re lay ( OD ) . 
E ither the ( EV )  or ( OD )  re lay operated,  
connects the leads from the s ender to be 
t e s t e d  int o the cont rol c ircuits to be us ed 
for th is part icular test ; and als o remove s 
ground from the n BT "  l ead t o  start the busy 
t e s t  c ircuit of the s ender group test c ir ­
cuit . At the complet i on of i t s  t est , the 
s ender group test  c ir cu it operat e s  re lay ( C )  
wh i ch l o cks , opens the 11 C 11 leads t o  the s en ­
d e r  group t e s t  c ircuit , caus ing that c ircuit 
t o  return to normal,  t ransfers the s leeve 
lead t o  the c ontrol c ircuits us e d  for· the 
c las s of test to be made , c loses  the FC lead,  
and c onne cts ground t o  the " CG"  l e ad. 

10 . C OMPLET ION OF TEST AND ADVANCE T O  NE.JC!' 
SENDER 

When the control c ircuits have com­

plete d the test  of a s ender ,  ground is c on­
ne c t e d  to the "ADV" l ea d , operat ing the ( CT )  
reg ister . The ( CT )  reg ister operated,  con­
nects ground t o  the ( CA )  relay whi ch ope r ­
ate s . The ( CA )  relay ope rat e d ,  operates 
re lay ( CAl ) whi ch opens the holding c ircuit 
for s ome of the relays of this c ircuit . The 
( CA )  re lay operat ed als o releas es relay ( AV ) . 
When the ( C )  re lay re leas e s , it opens the 
ground supply. to the 11 CG 11 le ad of the s ender 
group test c ircuit wh i ch caus e s  the c ircuit 
un it s  used to restore to normal . The re stor­
at i on of the c ircuit s o pens the lead "ADV" 
whi ch releas es the ( CT )  reg ister and the ( CA ) 
and ( CAl ) re lays . The ( CA )  and ( CA l ) re ­
lays released  connect ground to the ( wH )  and 
( ZH )  rel ays , caus ing the release of the ( WH )  
re lay.  The ( WH )  relay released , re leas es 
the ( AH )  relay and conne ct s ground t o  lead 
" OHO" which is  connected through the back 
contacts of the even numbered hol d  magnet s  

and front contact or the operated ( H O )  hold 
magnet ,  caus ing the operat ion or hold mag-
net s ( Hl )  and ( HlA ) . The operat ion of these 
hold magnets c aus es  the cro s spoints corre s ­
ponding to the operated s e lect magnet to 
clos e ,  c onnect ing the leadp of the second 
sender to be t ested into the teat circu i t . 
The ( HlA )  hold magnet also operate s the ( Ul )  
relay . In addit ion , the operat ion o f  the 
( H l )  hold magnet connects ground to lead 
" OHL" wh ich operat es re lay ( AV) through a 
front contact of relay ( ZH ) . Relay ( AV)  
performs the !'unct ion de s cribed before with 
the exce pt ion that its operat ion pe rm it s  
the re le a s e  o f  the ( ZH )  instead o f  it s op­
erat ion . The releas e  of relay ( ZH ) c onnects 
ground t o  the 11 0HL11 lead to lock the ope r-
at ed hold magnet , removes ground from the 11EHL 11 lead to releas e the previously oper-
ated hold magnet . The teat  of the s e cond 
sende r proceeds in the same manner as the 
test of the f irst s ender and the " ADV" lead 
is grounded at its complet ion , aga in caus ing 
the operat ion ot the ( CT )  reg ist er and ( CA )  
and ( CAl ) relays . Thes e  re lays operated , 
c aus e the release of all relays of th is c ir-
cuit including the ( C )  relay and ( AV )  re lay , 
and re s t ore the c ontrol o iroui� to normal 
wh i ch permits the rel ease of the ( CA )  and 
( CA l )  relays . With all relays normal , the 
c ircuit t o  the ( WH )  and ( ZH ) relays is aga in 
clos e d ,  c aus ing the operat ion of the ( WH )  
relay which supplies ground to the "EHO" 
lead as des c r ibed above . Ground on the 
11EHOt. lead operates  the ( H 2 )  and ( H 2A )  hold 
magnet s through the operat ed cont act  of the r • . .., 
( H l )  hold magnet . The advanc e from one hold 

magnet to the next is accompl ished in the 
manner described above unt il al� the s ender_s 
c onne cted  to  the first hori zontal .row or the 
cros sbar swit ch have been t e st e( · , 

11.  ADVAN CE T O  NEXT GR01}P QF;. SENDl!.'RS 
'· 'f;.· '1io � .• ·• 

When the las t s ender o oilneop,d to the 
f irst hori zontal row of the cross bar switch 
has been teated,  lead "ADV" is grounded in 
the usual manner and eventually causes  the 
operat ion of the ( WH )  relay . The operation 
or the ( WH )  re lay with the ( R9 )  hold magnet 
operat e d ,  operat es the ( RLN )  re lay .  The 
( RLN ) relay operate d , locks under control 
of the back contact or the ( ZH )  re lay and 
opens the "·OHL" lead wh ich permits the re ­
leas e of the ( H9 )  and ( H9A ') hold magnets .  
With the ( H9 )  hold magnet releas ed , the 
ground supply from the front contact of the 
( WH )  re lay over the 11EHO" le ad is extended 
through the back c ontacts of all the odd 
nUJ11bered hold magnets through the back c on­
tact of re lay ( 9 )  t o  the 11AVS 11 lead wh i ch 

operate s  the ( AS ) relay. The ( AS )  relay 

operate d , looks under control of the ( WH )  
an d  ( AH )  relays an d  operates the ( ASl ) re ­

lay which in turn operates all ( CO )  relays , 

and conne ct s ground t o  the (WS )  and { ZS ) 

relays whi ch are operated at th is t ime .  Tlds 
caus es the releas e o� the ( WS )  relay which

t 
grounds lead " OSO" , operat ing select magne 
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( S l )  through a f ron t c ont a c t  of relay ( 0 ) . 
R e l a y  ( 0 ) has rema ined locked up torough 
the look in� cont act of s ele ct magnet ( SO )  
over l e a d  ESL" t o  a front c ont act of re lay 
( ZS ) . W ith s e lect  magn e t  ( Sl ) operat e d ,  
ground is  c onne ct ed t o  l e a d  11 0SL 11 operat ing 
relay ( AH )  through a front c ontact  of the 
( AS )  relay. Relay ( AH )  oper at e d performs 
the funct ions de s cribed above re leas ing r e ­
lays ( AS )  and ( ASl ) . R elay ( AS )  r.e leas e d , 
p e rm i t s  the releas e of re lay ( ZS ) . Relay 
( ZS )  releas e d ,  conne ct s ground t o  the " OSL" 
lead to l o ck the ope rat ed s e lect  magnet , and 
removes ground from the "ESL" lead to  re ­
leas e the previously operat e d  s elect magnet 
and corres ponding ( 0 )  t o  ( 9 ) relay. The re ­
leas e  of the ( AS l )  re lay releases the ( C O ) 
re lar, as pre viously des cr ibe d  and grounds 
the ' OHM" l ead wh ich operat e s  hol d magnet s  
( H O )  and ( HOA ) . The s e hold magnet s  operat e d  
cau s e  the cro s s - point s corresponding t o  the 
s � l e c t  magnet ( Sl )  t o clos e .  The s elect 
magnet s are operated  in numer ical order 
unt i l  s e le ct magnet ( S9 )  i s  ope rat e d .  

1 2 .  ADVAN CE T O NEXT CROSSBAR SWIT CH O R  END 
OF CYCLE 

At the c omple t ion of the t e s t  on 
s ender N o .  9 9 ,  the " ADV" lea d is grounde d as 
usua l md the ( WH )  re lay caus ed to operat e 
as des c r ibe d in paragraph 1 1 .  This c onne cts 
ground t o  l ead "EHO" which operat es relay 
( RLN )  and re le as e s hol d magnet ( H9 )  in the 
usua l manne r .  With hold magnet ( H9 )  re ­
leas e d ,  ground i s  conne cted  through th e front 
c ontact of relay ( 9 )  to lead " AV" which op­
erat e s the ( G - )  relay c orre s ponding to the 
next cros s bar swi t ch ,  or if there is no sub­
s e quent cros sbar switch ,  operat e s  the ( EC )  
re lay . The operat ion of the next ( G - )  relay 
caus e s  the re leas e of the ope rat ed ( G - )  re ­
lay and connects  the controll ing le ads t o  
the next crossbar swit ch . The c ircuit op­
erat ion for the sub s e quent cros sbar swit ches 
i s  the s ame as for the first swit ch . If the 
( EC )  relay operates , it lights the ( EC )  lamp, opens ·the locking c ircuit of relay ( ST ) , and 
prevents re lays of the group t e s t  c ircuit 
from operat ing . Releas ing the ( ST )  key and 
moment arily operat ing the ( RN )  key will re­
store the tes t c ircuit . 

1 3 .  TYPE OF SENDER INDICATOR 

13 . l  F ig .  lD 

The G c ontact , of all cros spoints of 
the cros sbar swit ches whi ch are conne cted to 
all 11 B11 s enders , is connect e d  to the ( BS )  
l ead and the "G"  c ontact , of all cros s po int s 
of the cros sbar switches wh ich are connected 
to  terminat ing senders , is  connected to the 
( T S }  lead. In cas e it is des ired to test 
only one type of sender , the test c ircuit 
may be made to pas s by the other type by 
means of the ( PTS ) or ( PBS )  key. The ( PTS ) 
or ( PBS )  key operated caused the ( SPT ) relay 
t o  operat e and automat ically advance the con­

nector swit ch me chanism to the next s ender . 
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The ( SPT ) relay ia , theretore , ope rat e d tor 
all senders wh ich are not to be tested.  

13 . 2  Fig.  lE 

The "G" c ontact of all cros s po int s ot 
the cross bar swit ches which are conne cted 
to MF puls ing Tenninat ing s enders is  con ­
nected t o  the 11MFS 11 lead . The "G" c ont act 
of all cross po int of the cros sbar swit ches 
which are connected to 3 W ire DC Pul s ing 
s enders or " B" swit chboard s enders ( termin­
at ing part ) is c onne cte d  to  the "BS" lead.  
( Only one type of the s e  s enders will be in 
us e in an office  at a t ime . } The "G"  c on­
tact  of all cros s points or the cros sbar 
swit che s wh ich are connected to Dial Puls e  
T e:Mllinat ing s enders is conne cted to the "DS" 
lead and the "G"  c ontact of  all crosspoint s 
of the cross bar swit ches wh ich are connected 
t o  F . s .  Terminat ing senders is conne cted to 
the "TS" lead. When it i s  des ired t o  t e st 
all the s enders of one type only , the test 
c ircuit may be made to  pas s  by the s enders 
of all other types b7 the operat ion of the 
key as soc iated  with the type of s enders de ­
s ired ; ( MFS )  key for MF Puls ing termira t ing 
s enders , ( BS ) key for nonc entral " B" switch­
board senders or c entral " B" swit chboard 
s enders ( term inat ing part ) , ( DS )  key for 
Dial Puls e  Te rm inat ing a endera and the (TS ) 
key for the F. s. t erm inat ing s enders . The 
( MFS ) , ( BS ) , ( DS )  or ( TS ) key operated causee 
the operat ion of the ( SPT )  relay for all 
s enders other than those indicated by the 
key operat ed and automat i cally advance s the 
connector swit ch mechanism to the next s en­
der .  The ( SPT ) re lay is therefore operat e d  
for a l l  s enders which are n o t  to  be  t e a t ed. 

14. CONNECTION T O  SUBGROUP OF SENDERS 

The operat ion of the ( 0 ) t o ( 9 )  re ­
lays c orres ponding to the s ele ct magnets op­
erates a corres ponding mult icontact re lay 
and two U type re lays which c lose leads 
c ommon to the same subgroups of senders . 
These .  s enders must all be wired t o  the s ame 
hor izontal row on the crossbar swit ch. When 
MF Puls ing terminat ing or Dial Pulu term in­
at ing . s enders are to be t eat ed an addit ional 
"U" type relay 1s operat e d directly by the 
mult icontact relay .  

15. LOCAT ING LAMPS 

The operat ion of one of the ( G- )  
relays operate s a corresponding lamp which 
indicat e s  which cros sbar swit ch and there ­
fore which group or 100 s enders is  be ing 
us ed  tor tes t purpo s e s . The operat ion ot 
one of the ( 0 ) t o  ( 9 }  relays connects 
ground to one of the t en lamps to indicate 
on which hori zontal row the s ender under 
test is located. The operat ion of the hold 
magnets operates a corresponding re lay in 
F igure 1 des ignat ed  ( UO }  t o  ( U9 )  which 
l ights one of the units lamps indicat ing in 
which vert ical · row the s ende r  under teat 
is lo cated. 
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1 6 .  SELECT ION OF ON E  OF T EN  COMMON LEADS 

As de s c r ibed above , the operat ion ot 
a mult icontact re lay conne cts c ertain common 
leads t o  the t e s t  c ircuit . S Cllle ot thes e 
leads are in groups ot ten ,  one tor each ot 
the t en s enders in a subgroup. The o�era­
t ion ot re lays ( UO )  t o  ( U9 )  c onnect s 'GC " ,  
11 SEL 1 11 "SPF" and 11SPF1 11 leads t o  the proper 
on e ot a group ot t en leads . 

17 . REPEAT TEST 

In order to make repeat tests  on a 
part i cular s ender , the ( REP )  key is operat ed. 
With this key operat e d , the ground on the 
"ADV" lead at the end ot a teat operates the 
( RST ) ( re�eat s ingle teat ) meter instead ot 
the ( CT ) ( c ircuits t e s t ed)  meter.  The ( RST ) 
meter operat ed,  grounds the ( CA )  interrup­
ter.  Closure ot contact B operates relay 
( Tl )  which lo cks under control or the ( RST ) 
met e r ,  and grounds lead 11MGB111 to  cause the 
group ot s enders to be made busy. One sec­
ond lat er,  after any l ink att empt ing to pick 
a s ender in this group has done s o ,  the F 
c ontact closes operat ing relay ( T 2) wh ich 
also locks under control ot the ( RST ) met er .  
Relay ( T 2 )  operates the ( CAl ) relay directly 
and doe s  not operate the ( CA )  relay. The 
operat ion of the ( CAl ) relay re le ases the 
( C )  relay which rest ores the control c ircuits 
t o  normal whi ch then removes ground from the 
11ADV11 lead caus ing the releas e ot the ( RST ) 
met e r  and the ( T l ) , ( T2 )  and ( CAl ) relays . 
Relay ( T2 )  is s low releas e to permit the ( C ) 
relay and other relays under control of the 
back contact of the ( CAl ) relay to releas e 
before allowing the ( CAl ) t o  release .  With 
the ( CAl ) relay releas e d ,  a new test is 
s t art ed upon the same s ender.  With the ( C ) 
re lay releas ed the s le eve is opened. 

18 . REPEAT 2 TEST 

In order to t eat the same s ender 
twioe before advanc ing to the next s ender,  
the ( REP2)  key is operate d .  When the "ADV" 
lead is grounde d at the conclus ion or a test,  
the ( RP )  relay is operat ed,  grounding the 
( CA ) interrupter operat ing the ( Tl )  and ( T 2 )  
relays ,  wh ich perform the ir usual funct ions , 
operat ing the ( CAl ) relay and restor ing the 
test  c ircuit as usual,  caus ing the removal 
of ground fran the 11 ADV11 lead and the oper­
at i on ot the ( RPl ) relay in aeries with the 
( RP )  relay. This releas e s  the ( Tl ) , ( T 2 )  
and ( CAl ) relays an d  caus es a new teat t o  be 
start ed on the s ame s ender . The ( RP )  re lay 
furn ishe s ground to lead LS t o  lock the ( S )  
re lay and block the test  if the s ender does 
not rest ore promptly. At the conclus ion of 
the s ec ond test , the "ADV" lead 1a grounded 
aga in ,  lo cking the ( RPl ) relay and operat ing 
the ( CT )  register. The ( CT )  register oper­
ated,  caus es the operat ion ot the ( CA ) and 
( CAl ) relay which releases  the ( AV)  relay , 
opening the locking c ircuit ot the ( RP )  and 
( RP l )  relays , caus ing the release ot the 

( RP )  relay but not the ( RPl ) . When the 
6round is remoTed tran the "ADV" lead, the 
( RPl ) relay and th• ( CT ) re6ister release , 
caus ing the release ot the ( CA ) and ( CAl ) 
relays and the advance to  a new sender . It 
a trouble is encountered with the ( REP-2)  
key operated, the ( REP )  key may also be op­
erated to caus e the test to be repeated on 
the s ender.  

19 . AUTOMAT IC PASS BUSY FEATURE 

It the sender s ele cted tor t e a t  is 
busy and the ( APB) key is operated, the 
test c ircuit will wa it 29 to 59 seconds tor 
the s ender to became idle and w ill then 
advance to a new s ender. This act ion is  
controlled by the t ime alarm c ircuit wh ich 
operates re lay ( Wl )  after an int erval ot 29 
to 59 s e conds . With the ( Wl)  relay oper­
ated ground over the "TC"  lead operates 
the ( PB)  relay. The ( PB)  relay operates 
the ( PB) register. The { PB )  register oper­
ated,  conne cts ground to the { CA ) relay 
which advances the test c ircuit to the next 
s ender in the usual manner. It the ( APB) 
key is nonnal and the s ender is found busy, 
the t ime alal'lll c ircuit will eventually op­
erat e the ( BK) relay which will light the 
( TA } lamp and sound the t ime alarm bell . 
The ( PB)  meter ma7 also be operated tran 
the ( PB )  relay which operates tran the 
Sender Group T e s t  C ircuit , it that c ircuit 
encounters a s ender group which is busy tor 
5 to 12 seconds . 

· 

20 .  OPERATIOlf OF REGISTERS 

A register is provided to count the 
number ot t eats suc ces sfully completed. 
Thia register is des ignate d  ( CT )  and oper ­
ate s  at the conclus ion ot each successful 
teat , it the repeat key is normal . If the 
repeat key is operated tor a number ot teats ,  
the ( RST ) register operates a t  the conclu­
s ion ot each successful teat unt il the re ­
peat key is restored dur ing the last test 
on that s ender which caus es the ( CT )  regis­
ter to operate at the conclus ion ot the test. 
The ( CT )  reg ister therefore c ounts the num­
ber or c ircuits tested successfully and the 
( RST ) register counts the number or succes s ­
ful tests made which are not counted on the 
( CT )  register .  The ( PB )  reg ist er counts 
the number ot senders pas s e d  by automat i c ­
ally. It cannot . be operate d  with the ( REP )  
key or with the ( REP 2 )  key operated exc ept 
when the sender teats busy on the t irat teat 
of. �he ( REP 2) test . 

21. CONTROL ADVAliCE FEATURE 

21 . 1  When it is des ired to  advance the teat 
c ircuit tram a busy sender the ( CA }  

ke7 is operat ed, which with the ( C )  relay 
ot this circuit and the ( S ID) rela7 or the 
Group Test C ircuit both nol'lllal operat es 
relays { CA )  and ( CAl ) which perform the ir 
usual tunot iona t o caua e  the next sender to 
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be s el e c t e d .  The s e  reJ ays w i l l  be held 
operat e d  and the next s ende r w i ll not be 
s e le c t e d  unt il the ( CA )  key is releas e d .  

21 . 2  Wh en it i s  des ired for any reason 
oth e r  than a sende r busy c ondi t i on 

t o  a d van c e  the t e st c ircu i t ,  the ( CA )  key 
is ope rat ed , wh i ch operat e s  the ( CA 2 )  re ­
lay . The ( CA 2 )  relay operat e d  lo cks under 
control of the ( CAl ) relay , and grounds 
l ead " D "  to s imulat e re lease  in the s ender . 
R e lay ( CA2 ) al s o  clos e s  ground t o  ope rat e 
relay ( CA J )  F ig .  N ,  whi ch i s  s l ow o perat e , 
when relay ( RL ) of Group Te st C ircuit is 
operated  and has in turn operated re lay 
( CA4) . Relay ( CAJ ) permits the ground t o  
b e  c l o s e d  t o  the "D" lead long enough t o  
operate  the ( T C l )  an d  ( T C 2 )  relays ,  in the 
s ender , and then opens the "D" lead.  In 
most  cases  th is  will restore the s ender t o  
normal . The ( CA 2 )  rel ay als o grounds the 
( CA )  int errupt er wh i ch caus e s the ( T l )  and 
( T 2 )  relays to operat e , as de s c r ibed above , 
in not l e s s  than one s e c ond.  Th is  int erval 
a llows the s ender suff ic ient t ime to re s ­
pond t o  the s i gnal s de s c r i be d above . The 
( T 2 )  relay operates e ither the ( CA ) or (CAl ), 
depend ing upon whether the ( REP )  key is nor­
mal or operat e d .  The s e  relays perform their 
usual func t i ons except that they rema in op­
era t e d  wh ile the ( CA )  key i s  operat e d , and 
the re lays l ocked to the back c ont act  of 
the ( CA l ) rem a in locke d to the ( CA 2 ) . In 
a ddi t i on , the operat i on of the ( T l ) , with 
( REP ) or ( .HEP 2 )  key opera t e d ,  c aus e s  the 
s ende r group t o  be made busy ,  over lead 
11MGB1 " . If a re peat 2 t e s t i s  be ing made 
the ( CA 2 )  unlocks the ( HP )  and ( RP l ) r e ­
lays , s o  that both t e s t s  w i l l  be made on 
the next s ender to be t e s t e d .  

2 2 .  REMOTE C ON T R OL FEATU RE 

Jacks !ire pro vided at the s ender 
frames t o  enable the t es t  man t o  c ontrol 
th i s  t e s t  frame from a remot e po int . In­
s e rt ion of a make busy plug int o a remote 
control j a ck caus e s  the s ame operat ion as 
the operat ion of th e ( CA ) , key . The remote 
cont rol j a cks at the s ender frame s are in­
effe c t i ve ,  however,  unle s s  the re pe at key 
is operat e d .  Instead of us ing a make busy 
plug a J2A t e s t  s et may also be ins erted 
into the remot e c ontrol j acks , and the op­
erat ion of a key of th is  test set will 
short -c ircu it the ring and sleeve to per­
form the s ame funct ion a s  a make busy plug . 
In addit ion ,  a J 2A  t e s t  c ircu it is  prov i de d  
w i th a key wh i ch short -c ircu it s the sleeve 
and t ip caus ing a ground t o  be connected 
t o  the " RC "  le ad  of the re vert ive puls ing 
and key puls ing c ircu it s which will cause  
c ircuits  to  cont rol the  step-by- s t ep re ver­
t ive puls ing and key puls ing feature s . · 

23 . PART ICULAR C IRCU IT FEATURE 

The t e s t  may be s tart e d on any s ender 
by us ing the part i cular c ircuit  feature of 
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th i s  test frame . The crossbar switch to be 
us ed is f irst se le cted b7 the operat ion of 
its  corres pond ing ( G- )  key wh i ch operate s 
and locks the corresponding ( G - )  relay. A 
part i cular cross -point on this cross bar 
swit ch may be selected by means of the ( PCS ) 
and ( PC R )  keys . The ( PC R )  key caus es the 
cros sbar switch to advance automat ically as 
long as the ( PCR ) key is hel d operat ed . 
When a po int near the de s ired cros s -po int 
is reache d as indicat ed by the tens and 
units lamps ,  the ( PC R )  key is res tored . 
The operat i on and release of the ( PCS ) key 
will caus e the cro s s bar swit ch to advance 
one step at a t ime .  The c ircuit .operat ion 
t o  perform these funct ions is de scr ibed 
be low .  If the test  c ircu it is not conne c ­
t e d  to any s ender,  the operat i on or the 
( PC R )  key will operate the ( PC )  relay wh ich 
lo cks thr ough a back contact on the ( ST )  
relay and c onnects  ground through the ba ck 
contacts  of the ( AV )  and ( CA )  relays t o  the 
( WH )  and ( ZH ) relays , c aus ing the first 
s ende r t o  be s elected and the ( AV )  relay 
op flr .9.ted in the usual manner . W ith the 
( AV ) re lay operat e d ,  ground is c onne c t e d  
t o  the ( CA )  relay wh ich operat es and c aus e s  
t h e  rele a s e  of the ( AV )  relay. The ( AV )  
relay releas e d ,  releases the ( CA )  an d  ( CAl ) 
relays wh i ch caus e the cro s sbar switch to  
advance to the next s ender.  When the  " OHO" 
l e ad is  grounde d  to  operat e the first o dd 
hold magnet ,  the ( PCR ) relay also  operate s  
and short c ircuit s the contacts  o f  the ( PC R )  
key,  s o  that the release  o f  the key wil l 
not int e rfere with subsequent operat ions . 
When next the ( WH )  relay operat e s  the ( RLN )  
re lay operat e s , releas ing the odd hold 
magnet and the ( PC R )  relay and c aus ing the 
advance to the next l evel in the usual man ­

ner , the ( PCR ) relay is s low releas e s o  
that i t  will  not close  the ER O  lead unt il 
the hold magnet has re leas e d .  This opera ­
t ion c ont inue s as long as the ( PCR ) key is  
held ope rat e d. When a cro s s po int near the 
de s ired c ro s s -po int is reache d ,  the ( PCR ) 
key is restore d .  The pos it ion of the cros s ­
bar swit ch will b e  indi cat ed by the t ens 
and un i t s  lamps . The operat ion of the ( PCS ) 
key at this t ime operat es re lay ( SPT )  
through a c ontact  of the ( AV)  relay . The 
( SPT ) relay operat ed,  lo cks under c ont rol 
of the ( PCS ) key and operat es re lays ( CA )  
an d  ( CAl ) .  When the ( PCS )  key i s  restored,  
th e  ( SPT ) , ( CA )  and ( CAl ) relays releas e 
and caus e the test  c ircuit t o  advance t o  
the next s ende r .  Th is operat ion is  re ­
peat ed unt i l  the de s ired s ender has been 
s e le c t ed . If the ( PCS ) key is operat e d 
while  no s ender i s  connected  t o  the t e s t  
c ircuit , the ( AV )  re lay will be normal and 
it will , therefore , provide no path for the 
operat i on of the ( SPT ) re lay .  In th is case , 

howe ver , a path is provide d  through a back 
c ont act of the ( PC )  re lay to operat e the 

( SPT ) , ( CA )  and ( CA l ) relays . With the 
( CA l )  relay operat e d , . ground from the ( PCS)  

key operate s  the ( PC )  relay wh ich lo oks 

through a back contact of the ( ST )  relay 

I 
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and c onne c t s  a ground t o  the back cont act 
of the ( CA )  re lay wh i ch i s  opera ted at 
th is t ime .  The releas e of the ( PCS ) key 
releases  the ( S PT ) , ( CA )  and ( CAl ) relays 
whi ch caus e s  the first s ender to be s ele c ­
t ed . Subs e quent operat ion o f  the ( PCS ) key 
wil l advance the cros sbar switch one step 
at a t ime .  When the ( ST )  key and ( ST )  re­
lay are subs e quently operated t o  s t art t e s t ­
ing , the ( AV) r elay is already operated,  
wh ich prevent s stepping t o  the next s ender 
unt il the s ender to  which the t e s t  c ircuit 
is connected has been t e s t ed.  

24. T IME  ALARM 

If at any t ime the t ime alarm bel l  
operat es , it  may b e  s i lenced and the t ime 
alarm c ircu it restored to normal by the 
operat ion of the ( TA )  key. The ( TA )  key 
opera t e d ,  removes ground from the t ime 
alarm int e rrupt er and its  as s o c iated re ­
lays , res t or ing the s e  relays t o  normal and 
opens the c ir cuit to the ( CA )  relay s o  that 
the t es t c i rcu i t  cannot be advanc e d  to 
another s ende r wh ile the ( TA )  key is oper ­
at e d ,  e xc e pt when making "T ime Out T e s t "  
whe re t h e  # 6  c lass key is operat e d .  The 
operat ion of the ( TA )  key will  not , how­
e ve r ,  int erfere with repeat tes t s .  When­
e ver the t e s t  c ircu it t ime s  out s ounding 
e ither the m ino i:' or ma j or alarm a plug 
should be ins ert ed in the Hold Jack of the 
s ender and the ( REP - 2 )  key operated for 
making re peat t e s t s  of the s ender .  Th is is 
ne c e s s ary s inc e  the s ender , in wh i ch a 
troubl e  o c curs , may t ime out and restore t o  
normal caus ing the test  c ircuit to advance .  
The ( AC O )  key when operated  will caus e the 
audible a larm to be s il enc ed or prevent it 
from be ing s ounded but the alarm lamps will 
s t i l l  l ight . 

25 . SPARE TERM INALS 

When a cros s -po int i s  operat ed,  wh ich 
i s  not conne cted to a s ender , the ( SPT ) re ­
lay opera t e s  in series  with the ( S )  re lay 
of the Group T e s t  C ircu it . Th is  caus es  re­
lays ( CA )  and ( CAl ) t o  operate , and re leas e 
the ( AV )  an d  e ither the ( EV )  or ( OD )  relays , 
open ing the c ircuit to the ( SPT ) relay . The 
( S PT ) , ( CA )  and ( CAl ) relays re leas e ,  and 
the next s pare cros s -po int is pas s e d  in the 
usual manner . 

26 . TRUNK DISCONNECT TEST 

On this class  of t e s t  the #5 or #9 
key grounds lead "MCB" to the Sender Group 
T e s t  C ircuit caus ing the s ende r gro up to be 
h e ld busy during the ent ire test . Th i s  is 
t o  pre vent the s ende r unde r t e s t  from be ing 
s e i ze d  by a s ervice call when it is unguar ­
ded dur ing the t est  as expla ined in s e ct ions 
0108 , 011 2 ,  0116 and 0118 . S ince the s en­
der group is held out of s ervice for a long 
int erval , th is  s pe c ia l  t e s t  should be made 
at . a  t ime when traff ic will not be affected 

and the teat should be aupervia e d .  In orde r 
t o  test  that the trunk d is conne ct fe ature 
c aus e s  the a en de r to return to nol'lllal the 
( REP 2 )  key should be operated , and a plug 
should be ins erted into the s ender hold Jack 
to  prevent a t ime out rrom res t or ing the 
s ender to normal.  

27 . C erta in trouble s  in the Markers Marker 
Conne ctors , and in the s ende r appara ­

tus closely assoc iated with the conne ctor 
cannot be readily located by us ing the 
s ender test  frame , bec aus e of the short 
t ime out in those c ircuits .  Thes e  trouble s  
can mos t eas ily b e  located by means of the 
trouble ind icator rec ords . 

28 . SPEC IAL CALL TEST 

Th is does not make a t e s t  or the 
s pe c ial feature of the s ende r wh ich if in 
trouble will be det ected by a re cord in the 
troubl e  indicator c ircuit , but th is t e s t  
w i l l  chec k  thos e  sender trouble react ions 
on a s pe c ial call that are not reg is tered 
in the trouble indicator . This test  is 
made as is des cr ibed tor a "Regular Call 
Test " e xc e pt that the "FC " t o  the s ender 1a 
momentarily grounded . 

29 . RETURN TO NORMAL ( BLOCKED TEST FRAME ) 

In case the test  frame is blocked 
before operat ing the ( RH )  key to return 
the teat frame t o  normal the ( CA ) key should , . · · ·  

b e  operate d  momentar ily. 
' 

30 . END.  OF GROUP - F IG .  AM WITH "ZM" 
OPT ION 

In cas e s enders in d ifferent groups 
have operat ing cond i t i ons in which one or 
more groups may not sat isfy the test c ir ­
cuit when s et up for given c ondit ions an 
" end of. group" s ignal may be given aft er 
the las t  s ender,  of the group or groups 
for wh i ch the test  c ircuit is s et ,  has be en 
t e s t e d . When this condit ion is present 
Fig . AM shall be furn i she d and e quippe d 
with " ZM" opt ion and when t est ing s ende rs 
in wh i ch the abo ve condit ion exists proper 
( EG - )  key is operat ed to bring in the end 
of group s ignal .  

3 1 .  PASS SENDER GROUP - F IG .  AM WITH " ZN "  
OPT ION 

When int ermediat e groups of senders 
have different opera t ing c onditions tram 

the prec eding and succeeding group or 
groups of s ender and it is de s irable to 
t e s t  aJ,.l s enders of one. operat ing condi­
t ion before giving an end of cycle indi ­

cat i on Fig.  AM shall be turn ishe d and 

e quipped with "ZN" opt ion . W ith the 

proper ( PG - )  key operate d  relay ( SPT ) will 

be operate d  after test ing the las t  s ender  

advanc ing the c ircuit to the next group 

of s imilar s enders . 
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C IRCUIT UN IT - SECTION 0106 
GROUP TEST C IRCUIT 

CHANGES 

D. DESCRIPT ION OF C IRCUIT CHANGES 

D . l Sheet 0106 

· 0 . 11 Lead BSY is adde d from conne ctor c ir ­
cu it to ZT o f  S PF5 relay. 

All other headings under Changes , no change . 

l .  PURPOSE OF C IRCUIT 

1 . 1  In c onjunct i on with other units of the 
s ende r t e s t  c ircuit , this c ircuit is 

des igne d to t e s t  the "T erm inat ing S ender 
L ink Group relays common to  Full S el .  t er ­
ma inat ing , MF puls ing term inat ing , Dial 
Pul s e  T erminat ing and non- central "B" swit ch­
board or Cent ral " B11 swit chboard ( t erminat ­
ing part ) sende rs . Tests  are made of the 
ab ility of thes e relays to operat e properly, 
and cont inu ity and cros s t ests  are made of 
the contacts and assoc iated  wir ing . 

2. WORKING LIMITS 

2. 1 N on e .  

3 .  FUNCT IONS OF THIS C IRCUIT UN IT 

3 . 01 T o  make a busy t est of the s ender t o  
be t e s t ed . 

3 . 0 2 To make a busy t es t  of the t erminat ing 
s ender group c ircuit common t o  FULL 

SEL . terminat ing, MF puls ing terminat ing, 
D ial puls ing t e rm inat ing and non- central " B" 
switchboard or C entral " B "  swit chboard ( ter­
m inat ing part ) s enders . 

3 . 03 To transmit frame indicat ion t o  the 
s ender. 

3 . 04 To check the t erminat ing link group 
relay contacts and as sociat e d  wir ing 

for opens and crosses . 

3 . 05 To operat e the major alarm it the s en­
der group test is  not canpleted in a 

short interval. 

3 . 06 Under control ot the ( MGB) key, to 
make the group c ircuit bus7 to all 

links , g iving preference to the teat c ircuit 
tor this group. 

3 . 07 T o  transmit an otfice class indicat ion 
over the " OA" , " OB" or "OC "  lead to  

s ender. 

3 . 08 To  transmit a st art -puls ing class 
indicat ion over the " DT "  or "SP" lead 

t o  dial-pulse s enders . 

KEYS 

3 . 09 ( LT ) Ke,-. This ke7 is operated in 
l ight load periods t o  make effect ive 

certain teats which can not be made during 
heavy load,.  

3 . 10 ( MGB)  Key. This key is operated t o  
make busy the group c ircuit to  which 

the test  c ircuit is connected,  thereby 
giving preference to the test c ircu it for 
this  group of s enders . 

3 . ll ( LOA ) , ( LOB)  or ( LOC ) Keys . One of 
these keys is operate d  when it is 

de s ired t o  transmit an off i c e  indicat ion 
t o  the s ender as  from the l ink c ircuit . 

3 . 12 ( F )  Keys . One of these  keys 1s op­
erat ed to transmit the units digits 

of the incoming frame indicat ion to  the 
s ender as from the l ink c ircuit . 

3 . 13 ( FA ) Ke7s . One of thes e  keys is 
operated to transmit the t ens dig it 

of the incoming frame indi cat ion to the 
s ender as from the l ink c ircuit . 

3 . 14 ( DT )  and ( S P )  Keys . One of these  
keys is operat ed when te st ing dial­

puls e  s enders , to  control the type of 
start -puls ing s ignal , - which may be dial­
t one , revers e -battery, or both. 

LAMPS 

3 . 15 ( BY) lamp l ights during busy test . 

3 . 16 ( GB )  lamp l ights during group busy 
test . 

3 . 17 ( SEL ) lamp l ights whi le wait ing for 
the ( S - )  relay associate d  with the 

s ender under test to operate . 

3 . 18 The ( CH )  lamp light s  whi le wait ing 
for the ground cha in on the ( S- )  

relays t o  open. 

3 . 19 The ( CHl ) lamp l ight s wh i le wa it ing 
for the battery chain on the ( S - )  

re lays t o  open. 

3 . 20 The ( RL )  lamp l ights while wait ing 
tor the sender to close the RL lead. 

3 . 21 The ( SPF ) lamp indicates that the 
sender chain c ircuit has failed to 

advance the preterence lead t o  the next 
lower s ender in the chain when the s ender 
be comes busy,  or that the chain c ircuit 
has ta iled to disconnect the. ( S - )  relay 
from its as soc iat ed preference lead when 
the s ender becomes busy. 
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3 . 2 2  The ( X )  lamp indi cat es  that a cro s s  
has been det e c t e d  a t  the c ontacts  of 

the ( SC - )  relays of the s ender unde r t e s t , 
or that the cha in c ircuit advanc e s  the pre ­
ferenc e l e a d  premature ly.  

3 . 23 The ( MGB)  lamp l ight s  when a s ender 
group is be ing held out of s ervic e ,  

wa it ing for a part icular s ender t o  become 
idle . 

3 . 24 The ( EF )  l amp l ight s  when the ( EF )  
relay in the F. S .  terminat ing s en de r  

o r  Central 11 B 11 swit chboard s ender ( t e rm ina­
t ing part ) fails to  operate . 

3 . 25 The ( S )  lamp remains l ight ed if the 
s ender fails to  ground the 11 s 11 lead.  

4 .  CONNE CT ING C IRCUITS 

When th is c ircuit i s  l i s t e d  on a key 
sh eet  the c onn e c t ing informat i on shown 
there on is to be followe d .  

4. 1 Pos it ions Busy an d  N ight Alarm C ir cuit 
SD-211 39-01 . 

4 . 2 C onn e c t or C ircuit SD- 25159 -010 2.  

4 . 3 Revert ive Puls ing T e s t  C ircuit 
SD-25159 -0108 . 

4. 4  11 B 11 Swit chboard S ende r  and P o s it ion 
F inder T est  C ircuit SD- 25159 -0 1 1 2 . 

4 . 5 " B11 Swit chboard S ender and Pos i t i on 
F inder and Mult i -Frequency Puls ing 

T e s t  C ircuit SD-25159 -0116 . 

Mult i -Fre quency Puls ing T e s t  C ircu it 
SD-25159 -0118.  

4. 7 R e g i s t e r  Check C ircuit SD- 25159 -0 114. 

TABLE OF C ONTE.'NT S Par.  No . 

Pre l im inary Operat ion 5 
S e i zure 6 
Bus y  T e s t  7 
Busy T e s t  of S ender Group C ircuit 8 
Frame Indicat ion 9 
Clas s Indicat i on 10 
Se i zure of S ende r 11 
Check  of Releas e S ignal 12 
Che ck of A dvance Preference Lead 

t o  N ext S ender 13 
Che c k  for Cros s e s  on ( SC - )  Relay 

Contacts 14 
Release 15 
Short T ime Alarm 16 
Group Make Busy 117 Chec k  of Trouble Releas e Feature 8 
Test ing Senders that are Plugged 

Busy 19 
T e s t ing Senders with Hold Plugs 

Ins erte d 20 

P age 14 

5 .  PRELIM INARY OPERAT ION 

5. 1 Prior t o  the s e i zure of th is c ircuit , 
a ground is  supplied by the conne ctor 

c ircuit t o the 11 BT 11 lead , thru the back 
c ontact  of the ( C il ) re lay , operat ing the 
( BT 2 )  r e l ay wh ich in turn operat e s  the ( S l )  
relay. The back c ontact o f  the ( C il ) r e ­
lay is  us e d  t o  make sure that this and 
other re lays are normal before perm itt i ng 
this c ircuit t o  be used.  The s e  relays are 
operate d  before th is c ircuit i s  s e i zed s o  
that they may have suff ic ient s oak in orde r 
to insure proper re leas ing t ime .  The ( BT 2 )  
relay o:-perat e d also conne cts the 11 5 11 le ad 
to the ( BTl ) re lay for busy test  purpos e s  
a s  de s c r ibed in subs e quent paragraphs .  A 
battery is als o suppl ied by the c onne ctor 
over the 1 1 BS " , "MFS 11 , 1 1DS 11 or "TS 11 l e a d ,  
operat ing the ( BS ) ,  ( MFS ) , ( DPS ) o r  ( TS )  
relay. E ither the ( BS ) , ( ¥.FS ) ,  ( DPS ) or 
( TS )  re lay will open a path for holding 
re lay ( BT 2 ) , thus as suring that the busy 
t e st will not be made unt il one of the s e  
relays has operat e d .  

6 .  SE IZURE 

6 . 1  When this c ircuit is  s e i ze d  by the 
c onn e ct or c ircu it ground is suppl i e d  

over t h e  1 1 C 11 lead through a c ontact  o f  the 
operate d  ( Sl )  relay to operat e the ( C )  re ­
lay. The ( C )  relay operat e d  lo cks dire c t ly 
t o  the 11 C 11 lead , c onnects batt ery to the 
11EV 11 lead  as a s ignal t o  the c onne c t or that 
th is c ircuit is ready to pro c e e d  with i t s  
t e s t , suppl ies  ground f o r  locking var ious 
relays of this c ircuit and energ i ze s  the 
( XC )  relay for us e in a subs e quent test  
and operat e s  the ( S ID3 ) and ( S ID2 ) relays 
in s e quence . 

7 .  BUSY TEST 

7 . 1  The c onnector c ircuit c lo s e s  the 11 S"  
lead and opens the " BT "  lead at ap­

proximat e ly the same t ime .  Als o the ( CH )  
re lay operates  thru a contact cha in in the 
l ink c ircuit when the s ender group is i dle . 
The ( CH )  re lay operat e d ,  opens the rema in­
ing c ircuit for holding the ( BT 2 )  relay , 
and clos e s  the sleeve t o  the ( BT l )  relay . 
Thi s  c aus e s  the re leas e of the ( BT 2 )  re ­
lay , and sub s e quent ly the re leas e of the 
( Sl )  re lay. Howe ve r ,  while the ( BT 2 )  r e ­
lay is s t ill operat ed,  the ( BTl )  relay is 
c onne cted to  the 11 S 11 lead and this  con­
nect ion is extended by the conne ctor c ir ­
cuit to the " S" lead  o f  the s ender t o  be 
t e s t ed . If the s ender to  be te s t e d  is  
"made busy" battery throu� a res istance 
will be connected t o  its 'S" lead, and this 
c ircuit will operate the ( BTl )  relay which 
will hold the ( BT 2 )  relay an d  operat e the 
( BT4 ) . Relay ( BT4)  operated ,  holds ( BT 2 )  
an d  operat es ( BT ) ) . ( BT 3 )  operated lock• 
under control of ( CH ) , opens the winding or 
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the ( BTl ) re lay , and releases  the ( BT4) .  
The ( BT4 )  is s l ow releas e and keeps the 
w ind ing of ( BTl )  and the s le eve lead open 
momentarily s o  that , if the bat tery wh ich 
operat ed ( BT l )  was not the "make busy" bat ­
t ery in the s ender but was some relay or 
hold magnet winding , this fals e operat ing 
c ircuit will remove 1 t a e lf before a s e c ond 
test is made by the ( BT l )  re lay . After the 
( BT4) has released the ( BTl )  is aga in c on ­
ne ct e d  to  the s l e eve an d  i f  batt ery i s  st ill 
on the sleeve it reoperat es , holding the 
( BT2 )  relay and blocking the test . This  
c ircuit rema ins blocked in this condit i on 
llllt il the "make busy" condit ion is removed 
from the s en de r  and the ( REP )  and ( CA )  keys 
are operat ed for repeat t e s t  or unt il the 
test  c ircuit is advanced to another s ender 
where the test  is rest art e d . If the s ender 
is not "ma de busy "  the releas e of the ( BTl )  
and ( BT2 ) relays c onnects  the 11 S 11 lead t o  
the ( S )  relay and a t  the s am e  t ime ,  s t art s 
the ( S l )  relay releas ing . If the s ender t o  
b e  t e s t e d  i s  busy in s ervice the " S "  lead 
w ill be grounded operat ing the ( S )  relay. 
The ( S l )  re lay is s l ow enough in releas ing 
to insure that the ( S )  relay will operat e  
i f  the " S "  l e a d  :la grounded .  I f  the ( S )  r e­
lay operat ed ,  the c ir cuit rema ins blocked 
unt il the s ender becomes i dle or unt il the 
test c ircu it is advanced to a new s ende r .  
While the ( S )  or ( S l )  relay is operat e d  the 
( BY) lamp is l it .  If the s ender to be 
t e s t e d  is i dle , or if it becomes idle a 
c ircuit fram ground on relay ( C ) through 
th� back contact s of the ( Sl )  and ( GB )  re ­
lays i s  clos e d  t o  the ( S ID ) relay winding . 
If , during the busy t e s t , the s ender group 
is s e i zed by a s ervice call , the ( CH ) re ­
lay releas e s  restoring the busy test  c ir ­
cuit t o  normal . When the s ender group 
aga in b e c an e s  ava ilable , the busy test  re­
st art s as descr ibed above . On s pare ter­
m inals , relay ( CH )  does not operat e but 
c onne cts  the ( S )  relay to the s leeve t o  
permit the c onnector t o  pas s  by the s pare 
t e rm inals . While the busy t e s t  is be ing 
made the "TC "  lead is grounde d which makes 
the automat i c pas s  busy feature effe c t ive 
in the conne c t or c ircuit . 

8 . BUSY TEST OF SENDER GROUP C IRCUIT 

8 . 1  If the s ender subgroup is busy batt ery 
is conne c t e d  to the 11AMBO" leads for 

the MF termfnat ing s enders , to the 11BMB011 
leads for the " B "  swit chboard s ender and 
pos it i on finder or c entral "B" switchboard 
s enders , to the " OOBO" leads for the D ial 
Puls ing terminat ing s ende rs and to the 
"TMBO" leads for the F . S .  t erm inat ing s en ­
ders . Battery on the "AMBO " 11BMB011 , 1100B0 11 
or " TMB0 11 leads operates the ( GB )  relay,  
With the ( GB )  relay operated the path for 
operat ing the ( S ID )  relay is opened,  an d  
the t im ing c ircuit c ons ist ing o f  the ( T )  
and ( Tl )  r e lays i s  start ed. A s  described 
in a lat er paragraph the ( Tl )  relay oper ­
at es  aft er 5 t o  1 2  s econds clos ing lea ds 

"PB"  and " BK l "  t o  the c onnector .  Thia s ig­
nal s the connector c ircuit t o  pass  by th is 
s ender if the ( APB)  key is operated.  If 
the ( APB)  key is normal this c ircuit blocks 
with the ( GB)  lamp l it .  If the s ender sub­
group is or become s idle the ( GB )  relay is 
releas ed  releas ing re lays ( T )  and ( Tl ) and 
operat ing relays ( S ID) , ( S IDl ) , and ( MGB )  
and ( MGB2 ) if us e d .  With the ( S ID ) , ( S IDl ) 
and ( MGB) relays operat e d ,  batt ery is c on ­
nected t o  the T1 BMB - " , or "TMB - "  leads t o  
make the subgroup o f  s enders appear busy 
t o  all l ink c ircu it s ,  the ( GB )  l amp i s  
l ight ed and c ircuits  ar e c los e d  for opera­
t ing the ( RES ) , ( REG )  relays and re lays 
( SID3 ) and ( S ID2 ) are releas ed. The s e  r e ­
lays are s low release  t o  allow any l ink 
which has started t o  s e i ze this group of 
s enders to c omplet e it s act ion and exc lude 
the t e s t  c ircuit and als o t o  allow any s en­
der wh ich is restoring to normal t o  c om ­
plet ely restore before s e i z ing the s ender . 
If the s ender group is i dle , the ( RES ) r e ­
lay w i l l  operate .  I f  the s ender group i s  
idle and more than one s ender is  available , 
the ( REG ) relay will operat e .  With the 
( REG )  and ( RES ) re lays operated,  the ( S ID2)  
releas ed;  the ( GE )  relay operat es . The ( GE )  
r elay operat ed locks under control of the 
( S ID) relay ,  ext inguishes the ( GB)  lamp , 
l ight s  the ( SEL ) l amp and operat es the ( C I )  
and ( C il ) relays . The ( LT )  key is operat e d  
dur ing l ight l o a d  peri ods t o  make effe ct ive 
the check of the regular test ing leads 11TA1� 
11TB 11 , 11 TD11 or 11TT 11 • F ig . L include s  relay 
( MFS ) ( 11R 11 apparatus ) for use when test ing r ­

D i a l  Pul s e  t erm inat ing s enders . Relay ( BS )  
( 11B 1 1 apparatus ) i s  use d  for both 11B"  
switchboard s ende r  and pos it ion f inder s en ­
der bY, conne ct ing per F i g .  A D  an d  for C en­
tral 1B 11 swit chboard s ender c ircuit ( Termi­
nat ing part ) by c onnect ing per Fig . AE .  

9 .  FRAME INDICAT ION 

9 . 1  With the ( C I )  re lay operat ed,  ground 
frooi ( SEL ) relay is conne cted to the 

( F )  and ( FA )  keys . One butt on in each of 
the s e  two rows of keys is operate d  caus ing 
two frame indi cat ion leads t o  be grounde d.  

When the even numbered frame keys are 
operat ed,  that is the 0 - 2 -4- et c .  keys , the 
11EF 11 lead to the s ender is grounded thru 
the c ontacts of the ( SPF4) relay. When the 
( SPF4 ) re lay releases  this ground is c on­
nec t e d  through the winding of the ( EF )  re ­
lay t o the 11EF 11 le ad. The ( EF )  re lay in 
the test  c ircuit should operat e in serie s  
w ith the ( EF )  re lay in the F. S .  t erminat ing 
or c entral 11 B11 switchboard sender provide d  
the 11EF11 lead is not open. The t es t c ir ­
cu it ( EF )  relay ext inguishes the ( EF )  lamp 
and c loses the operate c ircuit for �he ( SEL )  
relay. When the odd numbered frame keys 
are operated they c los e the operat ing c ir­
cuit for the ( SEL )  relay. 

9 . 2 The ( FA-0 ) key shall be depressed  a .  
Wh e n  testing s enders arranged t o  serve 
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more than t en incom ing frames and it is de ­
s ired to  indi cat e in c om ing frame number 
n ine or be low. b .  When t e s t ing s enders 
arranged t o  s erve t en o r  l e s s  incom ing 
frame s when the as s o c ia t e d  markers and 
t e rm inat ing s ender t e s t  frame are both ar­
ranged t o  wo�k w i t h  s enders arranged t o 
s erve more than t en incom ing frrunes . 

The ( FA - 1 )  key shall be depre s s e d  when 
t es t ing s ende r s  arranged to s e rve more than 
t en inc om ing frames and it is de s ired to 
ind i cate incoming frame number t en or above . 

The ( FA - 2 )  key shall be depre s s e d  when 
t est ing s ende rs not equipped with ( FOO ) and 
( FlO ) relays , where the a s s oc iat ed markers 
are not e quippe d with ( FlO ) relays ,  but the 
t erminat ing s ender t e s t  frame is arrange d 
t o  work with other s enders and markers ar­
range d  t o  s e rve more than ten inc om ing 
frame s . 

In s �ne mult i - off i c e s  where there are 
not more than 10 incoming trunk frames the 
"FOO" and "FlO" leads from the l ink and the 
"FlO"  lead to the marker are us e d  for ind i ­
c a t ing the de s ired off ice un it . In such 
c a s e s  the ( FA - 0 )  or ( FA - 1 )  keys are operat e d  
in t h e  t e s t  c ircuit t o  s e le c t  the de s ir e d  
unit . 

10 . CLASS INDICAT ION 

10 . l  Off ice Ind icat ion 

The ( LOA ) , ( LOB ) and ( LOC ) keys and 
as s o c iat e d  wiring t o  the s enders are us e d  
t o  provide means f o r  operat ing relays in the 
s enders as to which off ice  is want e d when 
t e s t ing s enders that c ompl ete calls t o  
mult i - off ice  unit s .  One o f  thes e  keys 
shoul d be operat e d  when it is  de s ir e d  t o  
transmit a s ignal t o  t h e  s ender correspon­
ding t o  the s ignal that it might r e c e ive 
from the l ink c ircuit . The ( OAB ) key in 
s e ct ion -0114 will be operated or left in 
it s normal pps it ion de pending upon the po ­
s it i on of the s e  keys . 

10 . 2  Start -Pul s e  Indi c at ion ,  Dial Pulse  
S enders 

10 . 21 The ( DT )  key operat e d  conne ct s groun i 
t o  the "DT " lead of the s ende r ,  wh i c: .. 

will caus e the s ender t o  t ransmit dial -tone 
as a start -puls ing s ignal , with or without . 
a reversal of the bat tery on the t ip and 
r ing leads depending on the opt ional equip­
ment of the s ender.  When the s ender is  ar­
ranged to combine the revers e -batt ery with 
the dial t one the test  c ircu it is provided 
with "WM" wiring . When the s ender does not 
revers e the bat tery on "DT " indicat ion � the 
t e s t  c ircuit is provided with "WN " wiring. 

The "DT" ground is c onnected from 
ground at front contact of the ( DPS ) relay, 
front c ontact of ( DT )  key, back c ont act of 
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( Xl ) relay and front contact of the ( SM- ) 
re lay , sheet -010 2 ,  assoc iated  with the 
dial -pulse s ende r .  

· 

10 . 22 The ( SP )  kefr operat ed connects ground 
t o  the " SP ' lead of the s ender , . 

wh ich will cause the s ender to  transmit a 
reverse -bat tery start -pulse s ignal . The 
"SP " ground is conne cted from ground at 
front contact of ( DPS ) relay,  front c on ­
tact of ( SP )  key , back c ontact of  ( X4) re­
lay , front o f  ( DPS ) and front of ( SM- ) ,  
sh . -010 2 ,  asso c iat e d with the dial puls e  
sende r .  

11.  SE IZURE OF SENDER 

11 . 1  The ( C il)  relay operated connects the 
"CHl"  lead ( of the s ender s elector 

f igure of the l ink) t o  the ( CHl )  relay of 
th is c ircuit . The ( CHl ) relay operates 
through a cha in  of contacts  t o  battery . 
The ( CH )  relay has already oper.at ed .as des ­
cr ibed above . I f  e ither o r  both o f  the s e ' 
re lays fa i l  t o  operate the .test · c ircuit will 
block . Th.e ( CH )  and ( CHl )  relays lock un- . 
de r control of the ( SEL ) reiay and supply 
ground through 1095 ohms t o · the "SPF" lead . 
The c onne c t or c ircuit extends the " SPF " 
lead t o  the preferenc e lead c orresponding 
t o  the s ender to be tested,  and,  s ince the 
s ender to · be tested . is idle , the corre s ­
ponding terminat ing s ender link group ( S - )  
re lay will b e  operated.  The ( S - )  re lay 
operat ed caus e s  the ( RES )  and ( REG )  relays 
to releas e .  The winding of the ( SEL ) re­
lay is conne cted through the back contact 
of the ( RES )  and ( REG )  relays thru the con ­
nector t o  the " S "  lead or the l ink corres ­
ponding t o  the s ender under t est  and if the 
proper ( S - )  relay operat e s , it caus e s  the 
t e s t  c ircuit ( SEL ) t o operate .  The ( SEL ) 
relay locks unde r  c ontrol or the ( GE )  re ­
lay,  ext inguishes the ( SEL ) lamp , l ights 
the ( CH ) lamp , and unlo cks the · ( CH )  and 
( CHl ) relays . The l ink ( S - )  relays should 
open both the bat t e ry and ground chains , 
releas ing the ( CH )  and ( CHl ) re lays . If 
the ground chain fails to open , the ( CH )  
relay will r ema in operat e d , blocking the 
te s t  frame with the ( CH ) lamp l it .  If the 
battery chain fails to open , the ( CHl )  re ­
lay will remain operate d ,  blocking the teat 
frame with the ( CHl ) lamp l it .  W ith the 
( CH ) and ( CHl )  re lays released the ( RL )  
lamp lights , the operat ing c ircuit o r  the 
l ink ( S - )  relay is opened,  and the ( SPF ) 
relay is connected t o  the. "SPF" lead, 
through the connector ,  to  the winding of 
the ( S - )  relay c orre s ponding to the s ender 
under te st . The ( SPF ) relay operat es thru 
the locking c ircu it ground or the ( S - )  re ­
lay which is closed at the contacts of the 
( SPF2 )  re lay to the 11LK11 l ead. The ( SPF ) 
re lay operates the ( SPF4) relay which oper ­
ates ( SPF5 ) re lay and c los es the operat ing 
c ircuit of the ( SPFA ) relay, which grounds 
the " S " lead to the s ender to check the 
cont inuity of the path between the " S "  and 
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" SL" le ads of the sender.  Thia gro\Uld re ­
turns to the t e s t  c ircuit over the " SL" 
lead , and i s  connected through res istance 
t o the "GS" lead.  Th is :furnishe s the op­
erat ing c ircuit for an off-normal relay in 
the conne ct e d  s ender c ircuit . The ( SPFA ) 
re lay als o opens leads " CH "  and 11 CH1 11 t o 
pr�vent int erferenc e with a lat er part of 
the t e s t . If the t es t  c ircuit tries to 
make a connect ion t o  a s en de r  that is t im­
ing out and has a plug in i t s  hold j ack, 
the t es t  c ircuit will be blo cked with the 
( MG B )  relay operat e d  holding a subgroup of 
s ende rs out of s ervic e .  The t e s t  c ircuit 
ma jor  alarm will so\Uld in 6 t o  1 2  seconds 
warn ing the t e stman that the group is held 
busy.  

1 2 .  CHECK OF RELEASE S IGNAL 

1 2 . l When the ( S - )  relay of the l ink c ir-
cuit operated as des cr ibed above it 

operat e d  a re lay in the assoc iat �d sender 
whi ch c onne c t e d  ground t o  the " RL "  lead . 
In s ervice th is ground on the " RL "  lead is  
us e d  as a re leas e s ignal t o  the l ink con­
trol c ircuit . Under test condit ions gro\Uld 
on the 11 RL" lead operates  the ( RL )  re lay or 
the group test  c ircuit wh i ch locks \Ulder 
cont rol of the ( C )  relay. The ( RL )  relay 
operat ed , ext inguishe s the ( RL ) lamp, ljght s 
the ( SPF ) l amp and prepares the operat ing 
c ircuit of the ( XB) relay and the ( SPF2 )  
re lay . If the release feature fails to 
operate properly, the t es t  c ircuit blocks 
with the ( RL )  lamp lit . 

13 . CHECK OF ADVANCE OF PREFERENCE LEAD 
T O  NEXT SENDER 

When the orr-normal relay of the s en­
der operat e d , as des cribed above , it caused 
the operat ion of the ( SB - ) relay of the 
l ink . The ( SB- ) re lay operat ed,  should 
d i s c onnect the " SPF" lead :from the lo cking 
c ircuit of the ( S- )  relay, thereby releas ­
ing the t e s t  c ircuit ( SPF ) relay , and should 
conne ct the " SPF " lead t o  the prererence 
lead of the next s ende r .  The release of 
the ( SPF ) re lay releases  the ( SPF4) and 
( SPFS ) �e lays . Relay ( RL ) now operat es , 
which c loses gro\Uld through the operat e d  
( SPFA ) re lay t o  operat e the ( SPF2 )  relay.  
The ( SPF2 )  relay operat e d  grounds the "SPF" 
lead,  and opens the 11LK11 lead , releas ing 
the l ink ( S - )  and s ende r  ( SC )  and ( SCl ) 
re lays . Gro\Uld on the " SPF" lead 1a return­
e d  through the operat e d  c ontacts  of the link 
( SB- ) relay to the preferenc e lead of the 
next s ender  wh ich is connected to lead 
11 SPF1 11 • This operat es re lays ( SPFl ) . If 
the ( SPF 3 )  relay operat es in turn operat ing 
r e lay ( SPFl ) before the ( SPFS ) releases , 
ini i cat ing that the preference lead has 
been connect e d to the next preference lead 
premature ly, the ( XA )  relay will operat e  
( ( LT )  key operated ) block the test c ircuit , 
and l ight the ( X )  lamp. The ( SPF4) relay 
is s low release delaying the release of 

relay ( SPF5 ) to allow t ime for this  t e s t  to 
be made . With the ( LT ) key normal dur ing 
heavy load, the test  for premature opera ­
t ion of ( SPF3 )  is c ancelled . The operat ion 
of the ( S PFl ) relay ext inguishe s the ( SPF ) 
lamp , and ope rates relay ( XB ) . In e a s e  
there i s  only one s ender of a part icular 
k ind in a subgroup, gro\Uld is suppl i ed from 
a front c ontact of ( SPF2 )  to the PX punch­
ing of the connector c ircuit which is cross­
c onne cted  to operat e the ( SPF3 )  relay as  if 
the preferenc e lead was transferred. 

14 . CHECK FOR CROSSES ON ( SC - )  RELAY 
C ONTACTS 

Th is paragraph de s c ribes the method 
used :for checking the contacts of the ( SCl ) 
and ( SC 2 )  relays of the s ender and the ir 
assoc iat ed leads for cros se s . With the 
( SC l )  and ( SC 2 )  relays normal all of the 
frame indicat ion ,  "GS " , 11 SL11 , "RL 11 , " TR" , 
11F00 11 , "FlO" and "FO" to "F9" leads with 
leads " OA " ,  " OB"  and "OC "  ( if used ) should 
be open . Under this condit ion , a relay · 

c onne cted to a pot ent ial of approximat e ly 
24 volts is conne ct e d  to all of thes e  lead s 
for the purpo s e  of det e ct ing cro s s e s . to 
e i ther batt ery or ground. The ope rat ion 
of this feature is as follows : The oper­
at ion of the ( XB )  relay as  des cribed above , 
conne cts ground from the "Sl"  lead to the 
wind in�s of the ( Xl ) , ( X2 )  and ( X3 )  relays 
and ( JC4 ) relay ( if used ) which operate ,  
and pre�ares in part the c losure ot ground 
t o  the AV" lead. 'l'he out er end of the 
winding ot the ( X) relay is connected to  a 
pot ent ial of approximat ely 24 volt s ob­
t a ined by means of a potent iometer and the 
inner end is conne cted  through make con ­
t acts on the ( Xl )  t o ( X4) relays to all 
the l eads to  be t es t ed for cros ses . If any 
of the s e  leads is  connected to e ither 48 
volt bat tery or ground , the ( X )  relay will 
operat e , operat ing the ( XA )  relay . The 
( XA )  re lay operat ed lo cks under c ontrol of 
the ( C ) re lay, prevent s clos ing the advanc e 
lead and grounds the c ircuit to the ( X )  
lamp c aus ing this lamp to l ight . If no 
cros s e s  are det ect ed , the ( XC )  relay r e ­
leas ing o n  the ope rat ion o f  the ( Xl )  relay,  
c loses a c ircuit t o  the  "AV" lead of the 
c onnector c ircuit and caus e s  that c ircuit 
to proc eed with the test . The ( XC )  relay 
is slow release so as to permit the ( X ) 
and ( XA )  relays t o  operate .  The ( SB )  relay 
is  sl .ow operate to permit the s ender ( SC - )  
re lays t o  release  before applying the cross 
t est . 

1,5 . RELEASE 

The connector c ircuit , having re ­
c e ive d  a a ignal over the 11AV11 or "ADV " 
lead rel eas es th is c ircuit by removing 
ground from the "C "  lead . The removal of 
ground from the "C" lead releas e s  the ( C )  
relay which caus e s  all other re lays of 
this c ircuit to res t ore to normal . This 
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c ir cu i t  c an  not be res e i z e d  unt i l  the ( BT 2 )  
and ( Sl )  re lays have b een operat e d ,  and 
the ( C i l )  relea s e d  t o  clos e the operat ing 
c i rcuit of the ( C )  relay.  

16 . SHORT T IME ALAHM 
When the ( S IDl ) re lay operat e s t o  

s e i ze the group c ircuit as de s cribed abo ve , 
i t  cl o s e s a c ircu it from the ( T )  int errup ­
t e r  t o  t h e  ( ·r ) relay and opens the ground 
to r e l ays ( W ) , ( Z ) ,  ( Wl )  and ( BK)  to re ­
s to r e  the regular t ime alarm . Th e ( T )  re ­
lay i s  s l ow ope ra t e t o  insure that the 
( S l�l ) w i l l  lock before it s operat ing c i r ­
c u i t  i s  open e d . Wh en the ( B ) c ont act  of 
t ll e  int errupt e r  c loses  the ( T ) re lay oper­
a t e s  and l ocks under control of the ( C )  re­
lay.  The ( T ) relay ope rat e d  supplement s 
t h e  ground suppl ied by the ( S ID ) relay for 
l o cking var ious relays and c l o s e s  a path 
f or the ( F )  c ontact of the int errupt er t o  
t h e  ( T l )  r e lay . Wh en t h e  ( F )  c ontact o f  
t h e  int errupt er c l o s e s , the ( T l ) relay op ­
erates . The ( T l )  relay operat e d ,  l o cks 
under c ont r ol of th e ( C )  relay . The ( T l )  
r e lay operat ed grounds the 11MA " l ead t o  the 
c onn e ct or c ircu i t  t o  funct ion the ma j or 
a l arm and also  ( F IG .  R )  c l o s e s  a c ircu it t o  
l ight the ( TA ) l am p .  Th e purpo s e  o f  this 
t im ing c ircuit and the operat ion of the 
ma j or alarm is  t o  insur e that a subgroup of 
s enders will not be held out of s ervice  t oo 
long if the t e s t  c ir cu i t  blo cks wh ile  t e s t ­
ing the group c ircuit . The int erval counted 
i s  approx imat ely 5 t o  1 2  s e conds . Th is 
t im ing c ir cuit is also caus e d  to operat e 
when the ( MGBl ) or ( GB )  re lays operat e . 

1 7 . GROUP MAKE BUSY 

In order that the t e s t  frame at tendant 
may make a part i cular subgroup of s ende rs 
busy from the t e s t  frame , the ( MG B )  key and 
( MGB ) ,  ( MGBl ) and ( MGB2 ) ( if us e d )  relays 
are provi ded.  The operat ion of the { MGB)  
key , w ith the ( ST )  key operat e d  operat e s 
the ( MGBl ) r e l ay wh i ch l o cks under c ont rol 
of the ( S ID )  relay and o perat es  re lay { MGB)  
and ( MGB2 ) , wh i ch conne c t s  bat t e ry t o  the 
group busy l eads of the group to whi ch the 
t e s t  c ircuit is  conne c t e d .  Thi s  enables 
the t e s t  man to s e i ze a s ender wh i ch ls 
busy in s ervice  or whi ch has been made busy 
and g i ve preference to the t e s t  c ir cuit 
over l ink c ircuits  when th i s  part icular 
s ender becomes idle . When the { S ID ) relay 
operat e s , the ( MG Bl )  relay releas e s , but 
the { MGB)  and { MGB2 )  re lays are held oper­
at e d .  S inc e the operat i on of the ( MGB) key 
caus es  a group of s enders t o  be held out of 
s ervic e ,  care should be taken to s ee that 
the s ender to be t est ed ia made available 
qu ickly . The { MGBl ) re lay will caus e  the 
ma j or alarm to  operate if the s ender is  not 
made ava i lable within 5 to 12 s e c onds . T o  
s il ence the alarm operate the ( TA )  key . 
When a repe at t e s t  is t o  be made , the (MJBl) 
relay operat es over the ( MGBl )  lead to the 
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c onn e c t or c ircu it and pe rforms the abo ve 
fun c t i ons thereby insur ing that the s ende r  
under t e s t  will not b e  s e i zed by a servic e 
c a ll . The ( MGBl ) relay i s  made s low re - . 
lease  for two reas on s ,  { a ) t o  hold the ( MGB)  
and { MGB2 ) relays from the t ime that the 
( S ID )  opens .the { MGBl ) lo cking c ircu it , 
unt il the t ime that the { S ID ) e s t abl ishe s 
the ( MGB)  and { MGB2 ) hold ing c ircu it , and 
( b ) on CA calls  with the { S ID ) operat e d ,  t o  
hold the ( MGB ) and { MGB2 )  relays from the 
t ime that the ( CA )  key i s  rel eas ed , unt i l  
the t ime that the ( C )  and { S ID )  relays 
have r e l eas e d .  

18 . CHECK OF TROUBLE RELEASE FEATURE 

Un der s ervic e c ondit ions there  is a 
t roubl e r e leas e fe ature between the l ink 
and s ender of such a nature that if the 
s ender f a i l s  to return a ground over the 
"RL" l ead to the .l ink with in a s pe c if i ed 
t im e ,  the l ink regist ers a t rouble c ond i ­
t i on and grounds the "TR " l e a d  t o  the 
s ender wh i ch funct i ons t o rest ore the 
s ender to normal . 

In orde r  t o  t est  th is feature the 
c orre s ponding clas s key of the c onn e c t or 
c ir cu it is operat e d , operat ing the ( T R ) 
relay of the group t e st c ir cuit . The ( TR ) 
rel ay operat ed , transfers the " SL "  lead 
from the "GS " l ead  t o the w ind ing of the 
( TRl )  relay ,  so that when ground is sup­
pl i ed over the " SL"  lead , as des cr ibe d in 
paragraph 11 , the {TRl ) relay operat e s . 
The ( TRl ) re l ay operat ed , trans fers a 
c onta ct of the { SPFA ) relay from the { SPF2 ) 
relay to the "ADV" lead of the c onne c t or 
c iI•cu it and grounds the "TR"  lead t o the 
s en der c ircu it operat ing a re lay in the 
s ender wh i ch operat es the { SB - )  re lay of 
the l ink c ircuit . The ( SB - ) relay oper­
at e d  releas e s  the ( SPF ) , ( S PF4) and ( SPF5 ) 
relays . The ( SPF5 ) relay grounds the " ADV" 
lead to the c onnect or as a s i gnal that the 
t e s t  has been c anpleted . If the " RL "  lead 
is gr ounded fals ely ,  the ( RL ) relay opens 
the " ADV" lead blo cking the t e s t . S ince 
on th i s class of t e s t  the s ende r  group is 
held busy almost all the t ime ,  th is t e s t  
should be made dur ing l ight l oad per iods 
and should be supervis ed.  

19 . TEST ING SENDERS THAT ARE PLUGGED 
BUSY 

When test ing s enders that are plugged 
busy, it i s  ne c e s s ar7, in order t o  t eat  
the s ender t o  remove the make bua1 plug 
aft er the t ea t  c ircuit has reache d the 
s ende r .  The make bus7 plug shoul d not 
be re ins ert ed unt il aft er the ( S )  l amp 
has l ight ed.  
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20 . TEST ING SENDERS WITH HOLD PLUGS 
INSERTED 

If the test  c ircuit makes c onnect ion 
t o  a s ender that has enc ountered a trouble 

1n s ervice and a plug is 1n the Wold jack,  
the t e at . c ircuit will block and it  will be  
neces sary t o  operate the ( REP )  ke7 , remove 
the hold plug and operat e the ( CA )  key in 
order t o  advance the t e st c ircuit for test ­
ing that sender . 
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C IRCUIT UN IT  - SECTION -0108 
REVERT IVE PULS ING TEST C IRCUIT 

CHANGES 

B. CHANGES IN APPARATUS 

B . l Sheet 0108 . 

B. 11 Supers ede d 

Opt ion "UX11 , " TE " 
B c ondens er . 5  mi' .  

Superseded By 

Opt ion 11TF 11 
4. 28 - 4. 36 mi' .  

D .  DESCRIPT ION O F  C IRCUIT CHANGES 

D. l Sheet 0 10 8 . 

Opt i on "TF " is adde d t o  provide an 
Improved Maximum Loop ( AMX )  T est C ondit i on 
for Balan c e d  Re vert ive Puls �  C ircuit . 

D . 2 Sheet 0 1 1 1 .  

D. 21 Opt i ons TE and TF are added to the 

( L )  relay for non-operate  and time out tor 
Revers e Batt ery. 

3 . 08 To send " over five" incoming group 
pulse s  under control or the ( IG5 ) key. 

3 . 09 To test  reorder on Central 11B11 s enders 
( terminat ing part ) . 

3 . 10 To  che ck talking c ircuit through C en­
tral "B" s enders ( t erminat ing part ) 

to  the pos it ion at the switchboard part . 

3 . 11 To  give a t one to  the operator at the 
Central 11 B11 Swit chboard pos it ion when 

the " teminat ing part " is in c ondit i on for 
keying so that the operator may key up a 
preass igned number. 

3 . 12 To t ime the start -pulse 1 ignal from 
dial pulse s enders . 

"Record of Wir ing "  t able ( N ot e 106 ) . Keys 

D . 2 2  Not e 119 is adde d .  

A l l  other headings under Changes , n o  change . 

1 .  PURP OSE OF C IRCUIT 

1 . 1  Th is c ircuit in con junct ion with other 
units of the test c ircuit provide s  

means of making tests  on full selector t er­
minat ing , dial puls e t erm inat ing , mult i -fre ­
quency, and c entral " B" swit chboard ( t erm in­
�t ing part ) s enders in a crossbar off i ce . 
' 

2 .  WORKING LIMITS 

2 . 1 N one . 

3 .  FUN CT IONS OF THIS C IRCUIT UN IT 

3 . 01 T o che ck the 11T 11 , " R" , " S " ,  " C O" and 
" D" l eads of the t e rm inat ing s enders . 

3 . 0 2 T o  s et up registrat ion in the full 
s e l e ct or t erm inat ing and central 11 B11 

swit chboard ( t e rm inat ing part ) s enders in 
tenns of incom ing and �inal select ions on 
a revert ive puls e bas is . 

3 . 0 3 T o  check revers e battery and t runk 
c l osure from the s ender. 

3 . 04 T o  test the t runk dis connect feature . 

3 . 05 To make a t elltale t est . 

3 . 06 T o  make a t ime out test . 

3 . 07 To test  F . s .  Terminat ing Sender or 
C entral " B" S ender ( t enninat ing part ) 

• '  

3 . 13 ( L )  Key. This key when operat ed , adds 
the maximum loop res istanc e  in the 

fundamental c ircuit and when normal the min­
inum loop res !stance is in the fundamental. 

3 . 14 ( LST ) Key. This key when operated -
tests  the s ender to insure that it 

will advance ,  following the completion of 
one fundamental sele ct ion,  and reclose the 
fundamental in a definite maximum t im e .  
When the key i s  normal a t e s t  is made that 
the sender advances  in a minimum t ime .  

3 . 15 ( SS )  Key. Thi s  key, when operated,  
arranged the c ircuit for st ep-by- step 

operat ion . 

3 . 16 ( AV)  Ke7. With the ( SS )  key . operated,  
the ( AV)  key is used t o  send one s e ­

lect ion into a term.inat ing s ender or one 
digit into a "B" s ender and to cause the 
test c ircuit to advance to the next sender 
on "T ime Out Teat " . 

3 . 17 The ( STP-OPR) key when operated tests 
the s ender ( L)  and ( STP )  re la ya for 

operate , and with "WG 11 opt ion tests the 
( STP)  for releas e . This test applies only 
t o  s enders with the unbalanced revert ive 
pulse c ircuit . 

3 . 18 The ( LRB) key when operated tests  
that a full s ele ctor sender does not 

maintain too long a closure or reverse 
batt ery and when normal tests that the 
s ender does  not give t oo short a c losure 
of reverse battery. 
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3 . 19 The ( IG5 ) key when operat ed caus e s  
f ive addit ional puls es  to  be trans ­

m it ted for inc oming group s ele ct ion . 
3 . 20 The ( TTS C ) key when operat ed t e s t s  

for short c ircu it s  o n  front contacts  
of the IB regi s t er wh ich lock the ( RV3 ) 
relay in a full s e l e ct or s ender . I 
3 . 21 The ( RBI' )  key when operat e d  t e s t s  

that the revers e bat t ery from F . s . 
terminat ing sender is not falsely de laye d. 

3 . 22 The ( CBT )  key when operat ed opens 
the " T " , 11 R" , "FT " and 11FR " le ads b e ­

tween the " t erm inat ing part "  and the "Switch ­
board part "  of the C entral " B" swit chboard 
s ender and c onne ct s the leads from both 

parts to networks t o dupl icate the trunk r e ­
s istance condit ions . 

3 . 23 The ( LLR ) key when operat e d  cut s re -
s is t ance  int o  the leads between the 

" t erm inat ing part " and " switchboard part " 
of the C entral "B" swit chboard s ender t o  
t e s t  the re lays on t h e  working l im it s  o f  
the c ircuit s . 

3 . 24 The ( TOS )  key F is • H when operat ed,  
releases  the ( TS }  relay in the s ende r 

and permits  the t e s t  man to t alk through 
the f• term inat ing part " of the C entral " B "  
swit chboard s ender t o  t.he pos it i ons a t  the 
" switchboard part" under s ervic e c ondit ions . 

3 . 25 The ( T O )  key Fig .  H when or.erat ed 
dis connects the "T"  and "R ' leads 

tram the t one co il and conne ct s them to the 
t elephone s et at the t e st frame . 
3 . 26 The ( DSD ) key F ig .  G or Fig.  AX when 

operat ed changes the c ircuit t o  test  
tor "Trunk Dis connect " b efore registrat ion 
is completed.  

3 . 27 The ( DSR ) key Fig . G or F ig .  AX when 
operat ed operates  re lav ( DS R )  which 

l ocks and opens the "T" and r' R" c ircuit t o 
s imulate a 11Trunk Disconne ct " .  

3 .• 28 The ( LTK ) key F ig . G or F ig .  AX when 
operat ed change s the dialing loop , 

tran the t es t frame t o  maximum res istance .  

3 . 29 The ( SST ) key F ig . G or F ig . AX when 
operat ed transfers the " R" lead t o  

t h e  s ender frame and c los es  the " G "  le ad to 
( DPD ) relay for t e s t ing at s ender frame . 

3 . 30 The ( FTO )  key F ig .  G or Fig.  AX when 
operat e d  caus es the dial puls e s ender 

to releas e imme diat ely aft er registrat ion 
by means of the ( FT O )  relay.  

3. 31 The ( II11' ) key F ig .  AZ when operat ed 
che cks that the int erdigital t ime out 

interval in the F . S .  terminat ing sender is 
.not t oo short . 
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3 . 32 The ( II11'1 )  key Fig .  AZ when operat ed 
checks that t h e  int e rdig it al t im e  out 

int erval in the F . s .  terminat ing s ender is  
not too  l ong . 

3 . 3 3  The ( VI O )  key , f igure BD is us e d  t o  
c onne ct 7 0 0  cyc le s t o  the ( VI )  j ack 

for adjust ing the network as s o c iated with 
the ( TWT )  key on she et -0116 or -0118 . 

J . 34 The ( Vl7 ) key, f igure BD is used t o  
c onnect 1500 cyc les t o  the ( VI )  j ack 

for adjus t ing the network as s o c iat ed with 
the ( TWT )  key on she et -0116 or -011 8 .  

3 . 35 The ( BAL ) key when operated provides 
a max imum loop test coni it ion for 

s enders equippe d  for balanced revert ive 
pul s e  c ircuit s .  

Lamps 

3 . 3 6 The ( D ) lamp l ight s· wh ile wa it ing 
for the " D11 le ad to c los e .  

J . 37 The ( DG )  lamp l i gh t s  when there i s  a 
false ground on the " D" lead.  

3 . 38 The ( CO )  lamp l igh t s  wh i le wa it ing 
for the " C O" lead t o clos e . 

3 . 3 9 The ( RB )  lamp l ights wh ile  wa it ing 
for rever s e  bat tery . 

3 . 40 The ( T C )  lamp l ight s wh ile wa it ing 
for the t e rm inat ing s ende r  . to  recog­

nize  trunk closure and s e i ze s a marker , or 
whi l e  wait ing for a "B" s ender t o  recogn i ze 
compl et ion of regis trat ion and s e i ze a 
marker .  

3 . 41 The ( 0 -9 ) l amps indicate  what number 
was transmitt e d t o  the marker for the 

, part i cular dig,_t be ing checke d  by the reg­
. i s t er che ck c ircu it at t h a t  t ime . The 

digit be ing checke d  is ind i cat e d by lamps 
shown on the reg ister ch eck c ircuit F ig .  6 ,  
she et  0114. 

3 . 42 The ( IB ) , ( IG ) , ( FB ) , ( FT )  and ( FU )  
lamps indicate whi ch s e le c t ion· · ·is  next 

t o  be reg istered in the s ender . The s e  lamps 
are part icularly us eful on s t ep-by-step  
operat ion . 
J . 43 The ( TR )  lamp l ight s while await ing 

the c losure of the "FT " an d  "FR " le ad 
t o the puls ing c ir cu it s . 

3 . 44  The ( CB-REG ) la.mp l ights t o  indicat e 
that the reg i strat ion in the C entral 

"B" Switchboard s ender " t e rm inat ing part " 

is from the pos it ion at the " swit chboard 
part " . 

3 . 45 The ( RC )  Ja mp F ig . AM is lit  dur ing 
registrat ion and when ext inguished 
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indicate s the regi stration has been com­
pleted and the s ender has advanced. 

3.4 6 The ( IDT) l amp l ights while relay 
( IDT ) is  operated for interdigital 

time out test in F.S. terminating senders. 

3.4 7 The ( S SP)  lamp l ights when the " start­
pul s e "  s ignal is  too short. 

3.4 8 The ( LSP)  lamp lights when the " start­
pul s e "  s ignal is too long. 

4. CONNECTING CIRCUITS 

When the c ircu it is l i s ted on a key 
sheet the connecting information shown 
thereon is to be fol lowed. 

4.01 Central " B "  Switchboard Sender ( Ter­
minating Part) SD- 2 5 3 8 2 - 01. 

4.02 Miscel laneous Interrupter Frame Cir­
cuit SD- 2 5 06 2 -0 1. 

4.0 3 Multi frequency Current Supply and 
D i stribution Circuit - SD-9 5 3 9 1-0 1. 

4.04 Multi frequency Current Supply and 
Distribution Circuit - SD-9 5 0 8 6-0 1 . 

4.0 5 Connector Circuit SD-2 5 1 5 9-0102 . 

4.0 6 S ender Group Test Circuj t -
SD- 2 5 1 5 9-01 06 . 

4 . 07 " B "  Switchboard Sender and Po sition 
Finder Test Circuit - SD-2 5 1 59-0 1 1 2 . 

4. 08 · " B "  Switchboard Sender .and Po sition 
Finder and Multifrequency Pul si�g 

Test Circuit - SD-2 5 1 5 9-0 1 1 6. 

4.09 Multi frequency Pul s ing Test C ircuit 
SD- 2 5 1 5 9 -0118. 

4.1 0 Terminating Sender T iming Control 
Circuit - SD-2 5 4 7 1-0 1. 

4.11 Regis ter Check Circuit -
SD-2 5 1 5 9-01 14. 
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5 , 1  r . s .  Term . or Central " B "  Sender 

When a Ful l  Selector Terminating or 
Central " B "  switchboard ( terminating part) 
sender has been selected for test by the 
test c ircuit , the sender group test unit 
ground s the " C " lead to thi s c ircui t  pper­
ating the ( C )  relay . The ( C )  relay operated , 
operates the ( B S )  and ( RC )  relays upon op­
erat ion of relay ( C l )  and then the (G) re­
lay operates through contact on ( B S )  relay 
and connects thru the ind ividual leads from 
the sender . The ( C )  relay a l so energ izes 
the secondary winding of the ( OF l )  relay in 
the non-operate direction , 

5 . 2  D ial Pulse Terminating Sender 

When the Dial Pu l se terminating sen­
der s are to be te sted the ( DPS ) key and 
either "DT'' or " S P "  key should be operated . 
When Dial Pul ae terminating aender haa been 
aelected for teat by the teat c ircuit , the 
sender group teat unit 9ronnd 1 the " C "  lead 
to thia c ircuit operating the ( C )  relay . 
Re lay ( DPl)  wil l  a l ao be operated . Relay 
( C )  operated cloH• the " D "  lead to the 

winding of relay ( TD3 )  to teat the " D "  
lead for a fal ae ground , Relay ( C )  op­
erated a l ao operate• relay ( IB )  thru a back 
contact of relay ( CO l )  operate• relay 
( IB ' )  operate• in turn operating relay 
( D P 2 )  thru re lay ( D P l )  operated , directly , 

with Fig . G .  or after ( RV3 ) operate• , wi th 
Fig , AX . -

. .  J 
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5 . 2 1 Wi th Fig . AX Timing Test of  Reverse­
Battery Start-Pulse S i gnal 

With Fig . G the " T "  and " R "  leads to 
the sender are closed when re lay ( DP l )  op­
erates , and no te s t  i s  made of  the start­
pul se s ignal . With Fig . AX the " T" and 
" R" leads to the sender a�e closed through 
the polar (A) re lay in Fig . 10 when the 
( DP 3 ) relay is operated by the operation of 
the ( SPF2 ) relay in the sender group tes t  
unit . T h i s  synchronizes  the operation of 
the (A )  relay in the test c ircuit with the 
operat ion of the ( L )  relay in the · sender , 
for the timing test of the reversal of the 
" T "  and " R" leads in the sender . 

The operation of the (A)  relay removes 
the ground from the secondary winding of 
the condenser-timed ( RVT )  relay al lowing it 
to start to operate . I f  the 1A)  relay i s  
still  operated when ( RVT ) operates the ( RVl ) 
relay wi l l  operate and lock , and extingu i sh 
the ( SSP )  lamp , indicating that the start 
pulse wa s long enough . When ( RVl ) operates 
the s low-release ( RV2 ) relay wi l l  start to 
release . I f  the sender reverses the bat­
tery and ground , as it should , be fore ( RV2 ) 
release s , the release of (A)  followed by 
the release of  ( RVT ) wi l l  hold the ( RV2 ) 
and operate the ( RV3 ) relay . The ( LSP)  
lamp will be  extingui shed indicating that 
the start pulse was not too long . The op­
eration of ( RV3 ) completes the path for 
the operation of ( DP 2 )  , which l ights the 
( RC )  lamp , indicating that the sender is in 
condition for dial ing ; and short-circuits 
the 'winding of the (A)  relay to remove this 
winding from the dial ing circuit . 

I f  the dial pulse senders on rece iving 
"DT"  c l a s s  indication retur� dial tone only ,  
without reversal of i the tip and ring bat­
tery , when the ( DT )  key in the ' test circuit 
i s  provided with "WN" wir ing . Iri  this case 
the (A )  relay i s not released by reversal 
o f  the tip and ring leads in the sender . 
The operation of (A) operates ( RVT) which 
operates ( RVl ) as  be fore . Re lay ( RV2 ) re­
leases , fol lowing operat ion of  ( RVl ) , and 
with " WN "  wiring this causes the operation 
o f  ( RV3 ) . Relay ( RV3 ) operated short-cir­
cuits the winding of the (A)  relay, in pre­
parat ion for dialing and operated ( D P2 )  
which l igh ts the ( RC )  lamp . 

6 .  CHECK OF " S "  LEAD 

6 . 1  F . S .  and · o . P .  Terminating Senders 

The (C)  relay operated , l ights the 
( CO )  lamp and closes thru the " $ "  lead to 
the ( C l )  relay . There shou ld be ground on 
the " S "  lead from the sender circuit at 
this time wh ich operate s the _( C l )  re lay . 
The ( C l )  relay locks under contro l of the 
( C )  re lay . If the che6k of the " S "  lead 
doe s not func tion properly the test circuit 
wi l l  block and the ( CO )  lamp remain lit . 
The ( C )  re lay also operates the ( IB )  relay . 
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6 . 2  Central " B "  Sender 

The Central " B "  Sender tes t  i s  the same 
as above for the F.S. terminating sender 
except that the ( D )  lamp is l i t  by the ( C) 
relay .  

7 .  CHECK OF "CO" LEAD 

7 . 1  F.S. Terminating and Dial Pulse  
Senders  

The (Cl )  relay operated, closes the 
"CO"  lead to the ( CO l )  re lay, through re­
lay ( IB )  ·, operated . Ground on the " CO "  lead 
from the sender circuit operates the ( CO! ) 
relay, extingui shing the ( CO )  lamp . If the 
check of the " CO"  lead does not function 
properly the test circuit wi l l  block and the 
( CO )  lamp will remain lit . 

7 . 2  Central " B "  Switchboard Sender -
Fig . H 

The operation of  re lay ( B S )  on the 
S ender Group test circuit for a Central " B "  
Switchboard sender ( terminat ing part)  oper­
ates relays ( BS l ) , ( BS 2 )  and ( BS3 ) . The 
( Cl )  relay operated, closes the " D "  lead, 
from a polarized relay in the sender, thru 
normal contacts on relays ( TD )  and ( TD l )  
and re s i stance ( D )  to relay ( D )  • Re lay ( D )  
operates and ( a )  locks under control of 
relay ( B S 3 ) ,  ( b) extinguishes the ( D )  lamp 
and lights the ( CO)  lamp and ( c )  closes the 
"CO"  lead to relay ( COA) which operate s. 
Re lay ( COA) operated closes ground to oper­
ate relay ( CO l )  through the ( IB )  re lay 
operated and al so closes the operat ing cir­
cuit for re lay ( IB 2 ) . I f  the check of the 
" D "  or " CO "  lead does not funct ion properly 
the te st circuit wi l l  block with the (D) or 
(CO) lamp l i t . 

8 .  REGI STRATION 

8 . 1  Ful l  Selector Terminat ing Sender 

Before operating the ( S T) key of · the 
test circuit, the numer ical keys corres ­
ponding to t h e  number with which it  i s  de­
s ired to test the sender s hould be depre s ­
sed. Thi s  number i s  transmitted t o  the 
sender by means of revertive pulses in terms 
of incoming and f inal selections. When the 
( C) relay operate s,  ground thru the back 
contact of the ( CO l )  re lay operate s the ( IB )  
relay and when the ( COl ) relay operates i t  
causes the ( IB ' )  relay t o  operate in series 
with the ( IB )  relay l ighting the ( IB ) . lamp. 
These relays lock under control of tne ( IG ' ) 
relay. 

The ( COl ) relay · · operated, extingui shes 
the ( CO )  lamp, and operates the ( FO l )  re lay .  
The ( FO l )  relay operated, bridge s the (OF)  
and ( STP )  relays acros s  the "T" and "R" 
leads completing the fundamental c i rcuit. 
Thi s  bridge circuit causes the sender cir­
cuit (L)  relay to operate and prepare the 

'\. 
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pu l s ing c ircuit o f  the s ender . The ( OF )  
relay is a po lar i z ed relay and doe s not 
operate at thi s t ime , but the ( STP ) relay 
operates and closes a c ircui t  thru the back 
contact of the ( l ' )  relay , front contact of 
the ( I B ' ) relay , thru the operated ( TH )  key , 
back contact of the ( I F )  relay , to operate 
the counting re lay corre sponding to the op­
erated ( TH )  key . The pu l s i ng circuit of 
the sender funct ions and s end s ground pu l se s  
over the " T "  lead at a speed o f  about 1 6  t o  
2 8  pu l se s  p e r  second . The f irst ground 
pu l s e  from the s ender short-c ircuits the 
( STP)  relay of the test c ircu i t  and the 
( STP ) relay of the sender which is in ser­
ies . The ( STP)  relay of the test c ircuit 
re leases caus ing counting relays to operate 
a s  in a subscr iber sender unt i l  the ( FO)  
and ( BO )  relays operate . The '( BO) re lay 
in operat ing open s the fundamental c ircuit 
wh ich stops the pul s ing mechani sm o f  the 
terminating sender c ircuit . The ( FO )  relay 
operated operates the ( I G)  relay which in 
turn permits the ( I G ' ) relay to operate 
upon the release of relay ( FO )  • Relay ( I G )  
a l so operates relay ( I G l )  in turn releas ing 
relay ( FO l )  • The ( FO l )  relay in releas ing 
also remove s the holding ground from the 
counting re lays caus ing them to release , 
the ( Fo•  r e lay releas ing with the other 
counting re lays . 

The ( FO )  relay when it operated a l so 
released the ( B S ) relay . The ( B S ) relay 
a l so opens the fundamental circuit and con­
nects the ( BS )  condenser to the winding of 
the ( B S T )  relay wh ich operate s opening the 
operating c ircuit to the ( B S )  relay . The 
current that i s  operating the ( BST)  relay 
will start to decre a s e  as the ( B S ) conden­
ser i s  charged and f ina lly the current w i l l  
b e  reduced t o  a po int where h t e  ( BST)  relay 
will release reoperating the (BS)  re lay 
provided the ( FO )  re lay in the meantime has 
relea sed wh ich is usua l ly wi l l . The ( BS T )  
r e l a y  d u e  t o  the c l o s e  requ irement o f  the 
a s soc iated re s i s tances and ( BS )  condenser 
i s  operated for a very de f inite and uni form 
time and , therefore , the ( B S )  relay rema ins 
r e l eased , keeping the fundamenta l open , for 
a definite time and this t ime i s  such a s  to 
test the s ender to insure its advance to 
the next s e lection within a certain time . 
Thi s  action takes place between each funda ­
mental selection . 

With the ( LST)  key normal this betwe en­
s e lections timing interval is such as to 
tes t the sender to make sure that it will 
advance on a min imum open o f  the fundamen­
tal wh i l e  with the ( LS T )  key operated the 
s ender is tes ted with a long between- selec­
t ions interval . Both of the se interva l s  
a r e  nece s s ary t o  a s sure that the sender wi l l  
work in service . 

The ( FO )  relay in releas ing removes 
ground that i s  shunting the ( IG ' )  relay 
wh ich now operates in series with the ( I G )  

relay and they both lock under control of 
the ( FB ' )  relay . The ( IG ' )  relay releases . 
the ( I B )  and ( IB 8 )  relays and when the ( IB 1 ) 
has released with the ( IG ' ) and ( IGl ) relays 
operated a path is c l osed reoperating the 
( FO l )  relay . The test c ircu it has now com­
p leted its reg i s tration for " I ncoming Brush " 
and the sender c ircu i t  has functioned to 
e stab l i sh a record , on its cros sbar register 
switch , o f  the number o f  pu l s e s  that it was 
nec e s s ary to transmit to s at i s fy the condi­
t ion s e t  up in the test s e t  by the operation 
of the numerical keys . 

The sender proceeds to prepare itself 
for the next reg i strat ion which i s  " I ncom­
ing Group " . The ( I G ' ) relay l ight s  the 
( IG )  lamp and releases the ( IB ' )  relay sx­

tingu i s h ing the ( IB )  lamp . When the ( FO l )  
and ( B S )  re lays have reoperated the funda­
mental c ircu it is again closed and when the 
s ende r has functioned to connect the ( L )  
relay t o  the " T "  tip lead and the ( STP)  
relay to the " R" ring lead , the test c ircuit 
proceed s with " I ncoming Group " s e lection . 
I ncoming Group , Final Brush , F inal Tens and 
Final Units selections are made in the same 
manner as descr ibed above for I ncoming 
Brush Selection , the ( I G )  and ( IG ; )  relays 
being u sed for I ncoming Group , the ( FB )  and 
( FB ' )  relays be ing u s ed for F inal Brush , 
the ( FT )  and ( FT ' )  re lays being u sed for 
Final Tens , and the ( FU )  and ( FU ' )  re lays 
being u s ed for Final Unit s registration . 
The ( FB ) , ( FT)  and ( FU )  lamps wi l l  be light­
ed as the a s soci ated ( FB ' ) , ( FT ' )  or ( FU ' ) 
relays are operated . The ( I GA )  and ( IG )  
re lays are u s ed i n  connection with I ncoming 
Group reg i s trat ion . The ( IGA) relay i s  
operated i f  a n  odd thous ands key i s  oper­
ated and the ( I GB ) relay i s  operated i f  a 
hundreds key above 4 i s  operated . The 
counting re l.ay arrangement i s  such that if 
more than f ive pul se s  are nec e s sary for 
F inal Tens or Final Units reg i s trat ion the 
particular counting relay first operated 
wi l l  be the one who s e  number when added to 
5 w i l l  g ive the· number corresponding to the 
number o f  pul s e s  required . The ( RC )  relay 
i s  operated for a l l  pul s e  count conditions 
except that where the number o f  pu lses re­
quired i s  more than f ive the ( RC)  relay 
releases when the ( 5 )  relay operates . 

I f  for any rea son any se lection doe s 
not progre s s  properly due to trouble in the 
test c ircu i t  or sender the test wi l l  block . 
I f  the sender recorded the regi s trat ion in­
correctly the te st wi l l  block at the t ime 
the sender reg i stration i s  checked by the 
regi ster check feature of the test circuit . 

8 . 2  Central " B "  Swi tchboard Sender -
Fig . H 

The c l o sure of the " B "  lead to the 
sender operate s the sender ( T S )  re lay cut­
ting the " T " , " R " , " FT "  and " FR "  leads from 
the " terminat ing par t "  of the sender to the 
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te s t  circuit as leads " T " , " R " , " FT "  and 
" FR" also the " T " , " R " , " FT "  and " FR "  leads 
from the " switchboard par t "  of the sender 
to the test circuit as leads " CT " , " CR" , 
" CFT " and " CFR" . The operation of relay 
( B S l )  trans fers the " T "  and "R" of the ( STP)  

relay circuit o f  the test c ircuit from the 
connector , so that it is now connected 
through relays ( PM2 ) , ( SP )  and ( CBT ) to the " 
sender over the " FT "  and " FR" leads . The 
" T "  and " R "  leads from the sender , through 
the connector c ircu i t  are connected to the 
tone coil through the ( TO )  key . The " T "  and 
" R" leads from the sender through the s ender 
( T S )  relay are connected to relay (A) thru 
contacts on relay ( RO )  to s imulate the 
" switchboard part "  of the s ender . 

Be fore operating the ( ST)  key of the 
test c ircu i t , the numerical keys corr e s ­
pond ing t o  t h e  number with which it i s  de­
s ired t o  test t h e  s ender shou ld be depre s sed . 
This number i s  transmi tted to the sender by 
means of revertive pul s e s  in terms of in­
coming and final s e lec tions . When the ( C )  
relay operates ground through the back con­
tact of the ( CO l )  relay operates relay ( IB )  
and when the ( CO l )  relay operates it cause s  
the operation o f  relay ( IB ' ) . The operation 
o f  relay ( IB ' ) operates relay ( IB 2 )  through 
contact on relay ( B S l )  operated . The oper ­
at ion of relay ( IB 2 ) lights the ( TR) lamp 
and c loses a ground to operate relay ( SP )  
when relay ( A )  i s  operated . The closure o f  
t h e  " T "  and • R "  leads from the sender oper ­
ates relay (A) . Re lay ( S P )  operated ( a )  
locks under contro l o f  relay ( B S l )  , ( b )  
c loses the " FT "  and " FR "  leads through 
toward the ( STP ) and ( OF )  relays in the test 
c i rcuit and (c)  extingui she s the ( TR )  lamp 
and l ights the ( IB )  lamp . The further op­
eration of the test circuit will be the 
same a s  de scr ibed in paragraph 8 . 1 .  

8 . 3  Dial Pul s e  Terminat ing Sender - Fig . G 

Be fore operating the ( ST )  key of the 
test c ircuit , the numerical keys correspond ­
ing to the number with whi ch it is de sired 
to test the sender should be depre s sed . 
Th is number i s  transmitted to the sender by 
means of the d i a l . When tla ( C )  relay op­
erate s ground through the back contact of 
relay ( C O l )  �perates relay ( IB )  clos ing the 
operating c ircuit for the ( CO l )  re lay . When 
re lay ( COl ) operates it permi ts the opera­
tion o f  relay (IB ' ) in series with relay 
( I B ) , in turn operating relay ( DP 2 ) . Re lay 
( DP2 ) operated ( a )  locks under control of 
re lay (C)  , (b)  trans fers its operating 
ground lead to the ( RC )  lamp through relay 
( DRC ) norma l , wh ich lights , ( c )  opens the 
" D "  lead from the wind ing of relay ( TD 3 ) 
and closes it in part to relay ( D )  through 
res i s tanc e ( D )  . The ( RC )  lamp l ighted in­
dicates that the s ender is in condi tion for 
dial ing . 

8 . 3 1 With F ig . AX 

The c ircuit operation i s  the s ame as 
just described except that the operat ion of 
(DP 2 )  wa its for the operat ion o f  ( RV3 ) as 

descr ibed in Paragraph 5 . 2 1 .  

8 . 3 2 Registration Over Long Trunk , ( LTK ) 
Key Operated 

The operation of the ( LTK ) key cuts 
resistance into the trunk to s imulate the 
wor st condi tions over which the s ender re• 
ceives dial pulses . 

9 .  REVERSE BATTERY - FULL SELECTOR �R­
MINATING SENDER 

At the conc lus ion of Final Unit s  reg­
i stration the sender functions to return 
battery over the " R "  l ead and ground over 
the " T "  lead . When the ( FO )  relay of the 
test circuit operated for F inal Uni ts se­
lection it caused the ( RB )  relay to operate 
and when the ( FO)  re lay released , the ( RB ' )  
relay operate s in series with the ( RB )  re­
lay , locks to the ( C )  relay and opens the 
locking c ircuit for the ( FU )  and ( FU ' )  re­
lays . The ( RB )  relay operated l ight s  the 
( RB )  lamp . When the ( FO l )  relay has oper­
ated , the fundamental c i rcui t i s  again 
closed toward the s ender c ircuit . The sen­
der , at thi s  time , is furni shed battery and 
ground in the reversed direction from which 
it was furnished for reg i stration . Thi s 
c ircuit operate s the ( L )  relay in the s ender 
c ircuit and the ( OF )  polarized ,relay in the 
te st c ircui t .  

Wi th the ( LRB )  key norma l , to test 
the sender for minimum reverse battery in­
terval , the ( OF )  relay operated , operates 
the ( OF l )  relay . The ( OF l )  relay is s low 
in operating due to the fact that the cur­
rent for charging the ( BS )  condenser f lows 
thru the secondary winding of the ( OF l )  re­
lay preventing its operation unt i l  the ( B S ) 
condenser i s  charged . I f  the reverse bat­
tery is removed by the sender c ircuit before 
the ( C F l )  relay .:.operate s ,  the ( OF )  relay 
wi l l  release and the non-operate cond ition 
for the ( OF l ) relay wi l l  be reestabli shed . 
Under · this condit ion the te st circuit wil l 
block and the ( RB )  lamp wi l l  remain lit . 
However·; if the timing of the reverse bat­
tery condit ion by the sender c ircut i s  
satis factory , the ( OF )  relay wi l l  b e  he ld 
operated long enough for the ( OF l )  rel ay to 
operate . 

With " Z "  wiring and Fig . A the ( OF l )  
relay operated , operates relay ( OF 2 )  which 
locks , extinguishes the (RB) lamp , and 
l ights the ( D )  lamp . 

Wi th " Y "  wiring and . Fig . B the ( OF l )  
rel ay operated , operates ( OF 3 )  which locks 
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and grounds the al'lll&ture ot ( OP) . When the 
s ender opens the tundamental. the ( OF )  relay 
re leases . operat ing the ( OP2 ) relay. The 
( OF2)  relay locks . ext inguishes the ( RB)  lanp 
and l ights the ( D) lamp. 

During incaming group select ion the ( IG) 
relay opens the condenser c ircuit which de­
lays the operat ion of ( OFl) . This permits 
the ( OFl ) to operate ·  on incoming group s e ­
lect ion i f  the .fundamental i s  reversed. 
The ( IG )  c ontact is also use d  to open the 
condens er when adjust ing the ( OFl ) relay. 

With the ( LRB)  key operated - to test 
that the reverse battery interval is not too 
long, the operation. of the ( OF )  relay starts 
the ( OFl ) relay to operating and operates tzle 
( OF) ) . The sender should advance and ter­
minat e revers e batt ery before the ( OFl ) re­
lay has operated. The ( OG) relay then re­
leases and operates the ( OF2) relay and the 
test cont inues to advance. If the reverse 
battery interval is too long. caus ii>.g the 
( OF )  relay . to rema in  operated 'UDt il after 
the ( OFl ) relay has operated. the c ircuit 
to the ( OF2)  relay will be opened and the 
t est c ircuit will block. 

9 . 1  Check for Delayed Reverse Battery 
F .  s. Terminat ing Sender - Fig. P 

( RBT )  key operated, ( LRB) , ( LST ) and 
( TT -S C )  keys normal . With the ( RBT )  key 
operated, the orerat ion of relay ( STR ) 
operat es relay RB.rl )  which locks to con­
tacts on both the ( RB2 ) and ( FOl ) relays . 
Relay ( RBTl ) operated operates relay ( RBT2) . 
Also with the ( RBT )  key operated and relay 
( RB ' ) operated, after units registrat ion,  
relay ( RB2 ) operates . Relay ( RB2 ) operat ed 
( a ) opens its s ide of the locking c ircuit 
for relay ( RB'l'l ) , ( b ) closes in part a cir­
cuit to operate relay ( RBT ) , ( c ) opens the 
operat ing c ircuit for the ( OF2) relay and 
( d) opens the locking circuit of the ( STR ) 
relay. The operat ion of relay ( FOl ) for 
c losure of the fundamental, for check of 
reverse battery from the F.  s. Terminat ing 
S ender. opens the locking c ircuit of relay 
( RBTl ) which releas es in turn releas ing 
relay ( RB'l' 2 ) . Relay ( RBT2 ) ls slow enough 
in releas ing to permit the s ender to tunc ­
t ion and return the revers ed battery oper­
at ing relay ( OF )  in turn orerating relay 
( RBT )  which locks . Relay RBT )  operated 
re closes the operat ing c ircuit for the ( OF2)  
relay. The test c ircuit now proceeds as 
des cribed under "Reverse Battery" .  If 
re lay ( RBT 2 )  releases before relay ( RBT )  is 
operated the test c ircuit will block with 
the ( RB)  lamp lighted. 

10 . TEST OF THUHK CLOSURE CIRCUIT 

10 . l  F. s .  Terminat ing Sender 

The operat ion of the ( OF2) relay als o 
transfers the tip to the ( T )  relay and the 
ring to a contact ot the ( R )  relay. After 

the revers e battery has been dis connected 
by the sender, it opens the "CO" lead, con­
nects battery thru a res istance lamp to 
the t ip operat ing relay ( T ) ,  and c onnects 
the r ing to a contact on the s ender ( RB$ ) 
relay. This releases the. test c ir�uit 
( COl ) relay and operates the ( R )  relay. 
This  operates the ( Tl )  relay, wh i ch locks 
under control of the ( C ) relay, transfers 
the 11 CO" lead to relay ( C02) , and transfers 
the "D" lead to the ( D) relay. Previously 
U. " D "  lead was connected to the ( TD) ) 
relay which would operate and block the 
t est c ircuit b¥ opening the opera

. 
t ing c

.
ir­

cuit of the ( D) relay. if the "D" lead was 
grounde d premature ly. The ( T l )  relay also 
operat es the ( R ) relay which when operated 
grounds the ring lead which short -c ircuits 
and re leases the s ender ( RV5 ) relay. With 
the sender ( RVS ) relay released.  the "D" 
lead is grounded thru a relay and res istance , 
the " T "  l ead is opened, and bat tery thru the 
res istance lamp is connected to  the " CO" 
lead . In the test c ircuit this causes the 
( D) relay bo operate ,  the ( T )  relay to re­
leas e ,  and the ( C02)  to operat e .  The ( C02 ) 
relay opens the operat ing path to the ( R ) 
relay which will release provided there is 
not a res istance battery on the "R" lead. 
With thes e  relays in the condit i on stated 
the t est c ircuit locks the ( � )  relay and 
supplies ground thru a res istanc e to the 
"D" lead which causes a t est operate current 
to be applied to the s ender ( TC l )  relay. 
The ( D} relay operated ext inguishes the ( D) 
lamp and l ights the ( T C )  lamp. t ' 

The operat ion ot the s ender ( TCl ) 
relay caus es a term�at ing marker to be 
sele ct e d  which in ttfin operates relays in 
the reg ister check c ircuit , whi ch ground 
lead "TC " ,  operat ing the ( TC ) relay. This 
indi cates that the trWlk c losure s ignal has 
been reg istered properly in the' sender.  
The ( TC )  relay operat ed locks under control 
of the ( C )  relay, ext inguishes the ( TC )  
lamp , and provides a path fran the "AV" lead 
of the reg is ter che ck circuit to the "ADV" 
lead o� the connector c ircuit , to pel'l1lit a 
s ignal to be pas sed indicat ing that the test 
has been completed. 

10 . 2  Dial Pulse  Terminat ing Sender 

At the complet ion of registrat ion of 
unit s  digit in the sender, the sender tunc ­
t ions to  open the " CO" lead and connect low 
res istance ground to  the "D" lead. The 
opening of the "CO" lead releases relay 
( 001) which operates relay ( DRC } . Relay 
( DRC ) operated ( a ) clos es the "D" lead 
through to the ( D) relay. ( b} closes a 
locking ground for relay ( D ) t ( c )  ext in­
guishes the ( R C )  lamp and ( dJ l ights the 
( D) lamp. The low res istance ground, 
through the ( TCl ) relay of the s ender, 
over the "D" lead operates relay ( D) . 
Relay ( D) operated, ( a )  closes its look­
ing ground through a res istance over the 
" D "  lead operat ing the sender relay ( TCl ) , 
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( b ) ext inguishes the ( D ) lamp and ( c )  
l igh t s  the ( T C )  lamp . 

The operat ion of the s ender ( TCl ) 
relay caus es a terminat ing marker t o  be 
s e le cted which in turn operat es relays in 
the register check c ircuit , wh ich ground 
le ad "TC " ,  operat ing the ( TC )  relay. This 
indicat e s  that the trunk closure s ignal has 
been registered properly in the s ender . The 
( T C ) relay operate d ,  locks under control of 
the ( C ) relay,  ext inguishes the ( TC )  lamp, 
cl os e s  ground to the "TRL " le ad and pr ovide s  
a path from the "AV " lead o f  the register 
chec k  c ircu it to the "ADV" lead of the con­
nector c ircuit , to permit a s ignal to be 
pas s e d  indicat ing that the t est has been 
completed  and properly che c ked by the reg­
ister check c ircuit . 

11. RELEAS.E 

When a test  has been c omplet ed the con­
ne ctor opens the " C "  lead releas ing the ( C ) 
relay .  Th is in turn releas e s  all other 
relays in the c ircuit . 

12. STEP -BY-STEP REGISTRAT ION 

1 2 . 1 F'. S .  Terminat ing and Central "B" 
Switchboard ( Terminat ing Part ) 
S enders 

When the step-by-step ( SS )  key is 
operat e d ,  the ( FOl ) relay is prevente d  from 
operat ing until the ( AV )  key is operat ed 
and re leas ed.  The operat ion and release of 
the non-locking ( AV )  key operat es the ( SA ) 
and ( SA • ) relay , which permits the ( FOl ) 
relay t o  operat e .  The funct ion of the ( AV )  
key mus t be performed a t  the s ender frame 
by the use of the white button of the 3 2A  
test s et ,  wh ich momentarily grounds the "RC "  
lead. 

1 2 . 2 Dial Puls e S ender 

As the registrat ion in the dial puls e· 
terminat ing s ender is made by dialing each 
digit manually ,  step-by- step operat ion is 
a c c ompl i shed by delaying the dialing of each 
digit as de s ired. 

�3 .  TRUNK DISCONNECT TEST 

1 3 . l F .  S .  T erminat ing Sender 

The re is a feature in the s ender cir- .  
cuit whi ch func t ions to restore the c ircuit 
to normal in cas e a premature disconne ct 
s ignal is  rece ived from the trunk c ircuit . 
When this f eature is to be tested,  the 
trunk dis connect #5 c las s key of the con­
ne ctor c ircuit is or.erated wh ich suppl ies  
ground over the "TD ' lead operat ing the 
( TDl ) relay. When the ( C )  relay operates 
the "D" lead is c losed from the c onne ctor 
c ircuit thru the front c ontacts  of the ( TDl ) 
relay t o  the winding or the ( TD) relay.  
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The t e s t  c ircuit funct ion• in a normal man­
ner up to where the sender funct ions t o  
apply ground thru a res istance an d  the 
polar i z e d  ( TC l ) relay to the 11D11 lead at 
the c omplet ion of the revers e batte:ry rr­
iod, the ( T C )  re lay operates . The ( TD re­
lay operat es  under this  condit ion but the 
polar i z e d  ( TCl ) relay in the s ender doe s  
not operat ed•  The ( TD)  operat es an d  locks 
and the locking ground is suppl ied t o  the 
"D" lead c aus ing the sender ( TCl ) relay to 
operat e .  The ( TD )  relay operated also 
caus es  the ( TDl )  relay t o  releas e .  The 
( T Dl )  relay is slow releas e in order t o  
allow su!'f i c ient t ime for the s ender re lays 
to funct i on .  The ( TDl ) relay releas ed , _ 

c onnects the "D" lead t o  relay ( TD3 ) . The 
sender po lar i ze d ( T C l ) relay releas es and 
the s ender then funct ions t o  restore t o 
normal . The sender opens the " S "  lead 
c aus ing the ( C l )  relay to release .  Ground 
thru the front contacts of the ( TD )  relay 
and back contacts of the ( Cl )  relay is  

· suppl ied over the " ADV" lead to the c onne c ­
t or c ircuit caus ing the t est c ir cu it to ad� 
vance . If the premature disconnect feature 
of the s ender fa ils to func t i on properly 
the " S " lead will not be opened by the t ime 
the ( TD2 ) relay has release d .  The ( TD2 ) 
relay releas ed furnishes a locking c ircuit 
for the ( Cl )  relay. W ith the ( Cl ) relay 
locke d  under this condit ion the t e s t  c ircuit 
will block and the ( D ) lamp will rema in l it . 
If the s ender falls to remove ground from 
the " D "  lead,  the ( TD3 ) relay will operate ,  
and look opening the "ADV" lead an d  block­
ing the t es t  .c ircuit with the ( 00) lamp l it .  
Precaut ions outl ined in Sect ion 010 2 under 
"Trunk Disconnect Test"  should be obs erved. 

13 . 2  C entral "B" Switchboard Sender 
( Terminat ing Part ) 

There is a feature in the s ender c ir­
cuit whi ch 1h nct ions t o  restore the c ircuit 
to noI'!11al in case a premature disconne ct 
s ignal is rece ived fran the trunk c ircuit . 
When th is feature is to be tested,  the trunk 
dis c onnect #5 c lass key of the connector 
circuit is or,erat e d  which suppl ies  ground 
over the "TD ' lead operat ing the ( TDl ) re ­
lay. When the ( Cl )  relay operates the "D" 
lead is closed from the c onnector c ircuit 
through the front contacts of relay ( TDl ) 
t o  the winding of relay ( TD ) . The ( TD )  re ­
lay operat e s  under this condit ion but the 
polar i zed ( TCl ) relay in the sender does 
not operat e .  The ( TD )  relay operat es and 
lo cks t o  the "TD" lead ground which i s  now 
supplied to the "D" lead which cause s the 
s ender ( TCl ) relay to operat e .  The ( TD )  
relay operate d  also caus es the release of 
relay ( TDl ) . The ( TDl ) relay is s low r e ­
l e a s e  in order to allow fu!'t ic ient t ime for 
the s ender relays to funct ion.  The ( TDl ) 
relay released conne cts the "D" lead t o  
rela7 ( TD3 ) . The s ender polari zed re lay 
( TC l )  releases and the sender then funct ions 
to restore to normal . The sender opens the 
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" S "  lead whicb permits the ( Cl )  relay t o  
releas e .  Ground through back contact on 
( TD2) re1ay, tront c ontact on re lay ( TD ) , 
ba ck contact on relay ( Cl )  and back contact 
on relay ( TD3 ) is suppl ied oTer the 11ADV" 
lead to the connect or c ircuit caus ing the 
test c ircuit to advance .  It the premature 
dis conr).ect feature ot the s ende r tails to  
funct ion properly the "S"  lead will  not be 
opened by the t 1,me the ( TD2 ) relay has re ­
leased. Relay ( TD2 ) releas ed,  furnishe s a 
locking circuit tor the ( Cl )  relay. With 
the ( C l )  relay locked under this c ondit ion 
the test c ircuit will block and the ( D) 
lamp will rema in l it . If the s ender fails 
t o  remove groll.Jld from the "D" lead , re lay 
( TD3 ) will operate 8,Jld lock opening the 
"ADV" lead and blocking the test c ircuit 
with the (LG) lamp lit .  Precaut ions out ­
l ined in sect ion 0102 under "Trunk Dis c on­
nect  Test " should be observed. 

1 3 . J  

1 3 . 31 

Dial �ls e  T erminat ing Sender 

Dis conne ct Before Re�istrat ion is 
Canpleted.  Clas s ( 0 ) and ( DSD) Keys 
Oper .. ted 

There i s  a feature in the s ender 
circuit whi9h funct ions t o  rest ore the cir­
cuit to normal 1n cas e the call is aban­
doned after the sender has been s e i zed but 
before registrat ion is complet ed. When 
th is feature is to be tested,  the trunk dis ­
c onnect key ( DSD )  i s  operat ed, supplying 
ground over t:Qe "TD" lead to operate re lay 
( OI'R ) . To s 1,m�late the release condit i on 
the ( DSR )  key i s  manent arily operated at 
any t ime before all digits have been dialed.  
The operat ion of the ( DSR ) key operates 
re lay ( DSR ) Whi ch lo cks under control of 
relay ( DRC ) and opens the "T" and " R "  leads 
re leas ing the ( L )  relay in the s ende r .  The 
sender now pro ceeds t o  return t o  normal 
opening the "S" and 11 C0 11 leads . The " C011 
lead opened re leas es relay ( COl ) wh ich 
operat es re lay ( DRC ) . Relay ( DRC ) operat ed, 
( a ) ext i�guishes the ( RC )  lamp ,  ( b ) l ight s 
the ( S )  lamp , ( c ) opens the locking c ircu it 
of re lay ( DSR ) which re leas es and ( d) closes 
ground, in part , t o the 11ADV11 lead t o  the 
c onne ctor c ircuit . The "S" lead opened re ­
lea s e s  relar. ( Cl )  whi ch c los es  the circuit 
t o  the "ADV 1 .lead to the conne ctor c ircuit . 
Should the 11 0 011 open but the " S" lead fail 
to or.en the test c ircuit will block with 
the 1 $ 11 lamp l it .  The s ender should re lease 
immediately after .the dis connect . H oweve r ,  
i t  the s ender ratls t o  releas e it will be 
re leas ed aft er the s ender t ime out period 
or 28 to 58 s ec onds is  complet ed.  Precau­
t ions outlined 1n s ect ion 0102 under "Trunk 
Dis connect Test " should be obs erved.  

13 . 3 2 Aft er Registrat ion is Complet ed 
( #5 Class  Key Operat ed) 

There is a feature in the s ender 
c ircuit which funct ions to rest ore the c ir ­
cu it t o  normal in cas e the call is abandCD3d. 

aft er the registrat ion has been c ompleted. 
When this feature is  t o  be teate d the trunk 
disconnect , #5 clas s , key or the connector 
c ircuit is operat ed supplying ground over 
the 11TD11 lead to operat e re lal ( TDl) . When 
the ( C )  relay operates the 11D lead is 
cl os ed trc:tll the conne ctor c ircuit thru the 
front contacts or relay ( TDl )  to the wind­
ing of relay ( TD ) . The test c ircuit :runc ­
t ions in a normal manner up to complet ion 
or dialing where the s ender :runct ions to 
apply ground thru a res istanc e and the 
polari zed relay ( TCl ) to the "D" lead op­
erat ing relay ( TD ) . The polari zed relay 
( TC l )  does not operat e at th is t ime but 
when relay ( TD)  locks the locking ground 
is supplied over the "D" lead caus ing the 
ope rat ion of the s ender ( T Cl ) relay. Re ­
l ay ( TD)  operat e d  also caus es the re leas e 
of re lay ( TDl ) which connects the 11D 11 . lead 
to the winding of relay ( TD3 ) . Relay ( TDl )  
i s  slow releas e in order to allow su.ff i-
c ient t ime for the s ender re lays t o  :runc­
tion.  The s ender ( TC l )  relay now releas es 
caus ing the s ender to res t ore t o  normal. 
The s ender opens the "S" lead caus ing the 
release  of relay ( Cl ) .  Ground thru back 
contact on relay ( TD2) , front contact on 
re lay ( TD ) , back contact s on re lays ( Cl )  
and ( TD3 ) is suppl ied over the "ADV" lead 
to the connector c ircu it caus ing the test 
c ir cuit to advance . If the s ender fa ils 
to funct ion properly and open the 11 3 11 lead 
by the t ime the ( TD2 ) relay has re lease d  
re lay ( Cl )  will be locke d. With the ( Cl )  
relay locke d  under this c ondit ion the test 
c ir cuit will block with the ( D ) lamp l it . 
If the s ender fails t o  remove ground from 
the 11D" lead the ( TD3 ) relay will operat e ,  
an d  lock, opening the "ADV" lead and 
blocking the t e s t  c ircuit with the ( D) lamp 
lit . Precaut ions outlined in sect ion 0102 
under "Trunk Dis c onnect Test " should be 
observed. 

14. C OMPENSAT JlfG NETWORK - F.  S. TERMm ­
AT JlfG AND CENTRAL 11B11 SWITCHBOARD 
( TERMJlfATllfG PART ) SENDERS 

The ( L )  key provides means for chang­
ing the cable loop condit ion tor test ing 
the revert ive puls ing feature of the s ender 
c ircuit . W ith thi s  key normal the s ender 
is tested to insure satisfactory operat ion 
on minimum loop res istance and when oper­
a�. , , d ,  on maximum loop rea iatano e .  

15 . TELLTALE TEST 

15. 1  F. s. Terminat ing Sender - #2 C lass 
Key and ( PBS )  Key Operated 

When the Telltale clas s key is oper­
at ed ground over the 11TT11 lead operates 
the ( TT )  re lay. The ( TT )  relay operat ed, 
short c ircuit s the ( STP ) relay , operat es 
the ( TTl )  relay, and prepares in part a 
c ircuit for light ing the ( RB) lamp. The 
( TT )  re lay als o  prepares a path tor opera­
t ing the conne ctor ( BK) relay if a marker 
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is calle d in on th is test . When the ( ST ) 
key or the test c ircuit is operat ed, with 
the ( TT )  relay ope rat ed, the test pro c e e ds 
in the regular manner unt 11 such t ime as 
the fUndBll!ent al c ircuit is clos ed tor in­
coming brush s ele ct ion.  Due t o the tact 
that the ( STP ) re lay is short -c ircuit ed by 
the cont act s  of the ( TT )  relay the puls ing 
c ircuit of the terminat ing s ender proc e eds 
to re cord e leven puls es and then !'Unct ions 
to s end rever s e  batt ery to the test c ircu it . 
Th is  battery reversal operates  the ( OF )  
re lay .  Thi s  reverse batt err. int erval i s  
re c orde d  a s  out lined under 'Revers e Battery" 
and if the s ender funct ions satisfactor ily 
the ( OF 2 )  relay is operat ed.  The ( OF2 ) 
operat e d  ext inguishes the ( RB) lamp, light s  
the ( D ) l amp ,  an d  caus e s  the operat ion pre ­
vious ly des cribed under "T est of Trunk 
Closure C ircuit " to be performed,  f inallT. 
operat ing relay ( D )  and grounding the 11 D ' 
lead. This releas es the ( TT l )  relay which 
grounds the "ADV" lead caus ing the tes t  
c ircuit t o  re lease as usual . The ( TT l )  i s  
s low rele ase  t o  give the s ender t ime t o  
respond t o  the s igna l  o n  the 11D11 lead. 

This test shoul d be made with the ( LRB ) 
key operat ed . 

If the s ender prematurely remove s  
ground from the 11 S 11 lead, the ( S )  relay will 
operate and blo ck the test c ircuit . 

15 . 2  C entral " B" Switchboard, ( T erminat ing 
Part ) - #2 Class Key,  ( BS )  and ( RO )  
Keys Operated 

The Central 11B 11 s ender rout e s  a 11T ell ­
tale 11 call to " Reorder" by means of the 
Marker therefore a check through the Reg is -

_ t er check c ircuit i s  requ ired. When the 
Telltale Clas s key #2 is operat ed ground 
over the 11 TT " lead operat es the ( TT )  relay. 
The ( TT )  re lay operat ed,  short c ircuits  the 
( STP )  relay . The 1 10 11 numerical keys should 
be operated and as this call is rout ed t o  
"reorder" by the s ender the ( RO )  key should 
be orierated.  Relay ( BS 2 )  operat ed opens 
the ' BK" lead from the "Regis t er Check C ir ­
cu it 11 t o prevent blocking the t e s t  c ircuit 
when the marker is call e d  in t o  compl et e  
the test . 

When the ( ST )  key of the t es t c ircuit 
is operated,  with the ( TT )  relay operat ed, 
the test pro ceeds in the regular manner 
unt il such t ime as the fUndamental c ircuit 
is cl osed for incoming brush sele ct ion . 
Due t o  the fact that the ( STP ) relay is 
short -c ircu ited by the contacts of the ( TT ) 
relay the puls ing c ircuit of the C entral 
11 B11 s ender proceeds to record e leven puls e s  
an d  then funct ions t o  call in the marker 
and rout e the call to " reorder . 11 The op­
erat i on ot the s ende r (MS )  relay caus e s  a 
terminat ing marker to be selected in turn 
operat ing relays in the regist er check 
c ircuit which caus es ground to be connected 
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to the 11TC 11 lead operat ing relay (TC ) • . Re­
lay ( T C ) operate d , ( a ) lo cka under control 
ot relay ( C ) , ( b) clos e• in part the nAV" 
lead fran the register check c ircuit t"o the 
11ADV11 lead to the c onnector c·ircuit to per­
mit a s ignal to be pass ed to the ·connect or , 
indicat ing that the teat has l?e!'n ocmpleted 
and ( c )  ext inguillhes the ( T C )  l,�p and con­
ne cts ground to the 11TRL " lead to..,,ard the 
regist er check c ircuit . The check. will �ov 
be compl eted as previous ly des cribed tor a 
regular call. 

Test for Shorted C ontact on IB Ver ­
t ical Wh i ch Controls Looking C ircuit 
of Sender ( RV3 ) Relay - F. s .. Term.in-
at ing Send�r 

· 

Tel ltale clas s key '#2 , ( PBS ) paa a "Bn 
sender key, and ( TT -SC ) ke7 of -0106 oper­
at ed.  Test proceeds as usual on telltale 
clas s except that operat ion of ( OF )  locks 
( OF )  and operates  ( OF2 ) inmediately. This 
opens fundamental and re leas e s  s ender ( L )  
relay. If locking c ircuit o f  under .( RV3 ) 
is closed due t o  short c ircuit on ( IB) 
register controls , s ender and test c i.rcuit 
will blo ck. 

16 . TEST OF TERMINAT ING SENDER ( L ) RELAY 
FOR N ON -OPERATE AND T IME  OUT FOR 
REVERSE BATTERY - NO. 7 CLASS � 
OPERATED, ( LRB ) AND ( L )  K,EYS NORMAL 

This test  is made to insure the proper 
operat ion of the s ender when funct ioning 
with an incoming s e lector teat c ircuit and 
t o  test  the s ender ( L )  rela7 tor non-operate 
and als o to insure that the s ender aft er 
f inal units digit has be en recorde d 'lifiil not 
t ime out and s end reverse batt ery in les s  
than approximat ely 1 t o  2 . 5  s e conds . 

The No.  7 c lass  key operates the ( LN O )  
re lay an d  the s ender an d  the test c ircu it 
funct ion in a normal manner as has been de e ­
cr ibe d up t o  the canplet ion of f inal wl.its 
s e lect ion . When the ( BO )  and ( FO )  relays 
are operat ed at the completion of f inal 
un its and the ( RB)  and ( RB ' ) relays have 
operat ed as usua l ,  with the ( LNO)  relay 
operat ed and when the ( FOl ) re lay has aga in 
operated,  the fundamental c ircuit is clos e d  
f o r  re c e iving reverse bat tery. However ,  a· 
high res istance is placed in the fUndamental 
c ircuit through whi ch the s ender ( L )  r.elay 
shoul d not operate .  At the same t ime ground 
t o  the s econdary wind ing of the ( OF l )  relay 
is opened. This ground was holding the · ( OPl ) 
re lay in its non-operate pos it ion even Ux>ugh 
the re lay is energ i zed in the operate d ire c ­
t ion on its primary winding . The ( OFl ) re ­
lay will not operate imme diat ely however , on 
removing ground t o  the se condary s ince cur­
rent will cont inue to tlow through the other 
winding as the as s o c iat e d  c ondenser ls 
charge d. Th ia current is reduced , however,  
as the condenser becanes charged and fin ­
ally the m ergy produced by the secondonary 
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winding is not as great as that produced by 
the current in the pr imary winding and the 
( OFl ) relay operate s .  There is a t ime de ­
lay then from the c losure or the :t'undament al 
by the ( FOl ) relay to where the ( OFl ) re­
lay operat es and this t ime is to  allow the 
s ender time to advanc e and re verse the t ip 
and r ing if the sender ( L )  relay should op­
erat e rals ely on its non-operate test cur­
rent . Should this occur before the ( OFl ) 
relay has operat ed, the ( OF)  relay would be 
operat ed 1n turn operat ing the ( BK)  relay 
and the test  would be blocke d.  If , however , 
the ( L )  relay does not operate ,  the ( OFl ) 
relay will operate the ( LNl )  relay and the 
test c ircuit waits for the s ender to time 
out and s end revers e battery which it should 
do in approximately l to  2 . 5  seconds . The 
operat ion of the ( OF )  relay on this reverse 
battery will close ground t o  the armature 
of the ( LN O )  int errufter.  When the int er­
rupt er c loses it s ( B  contact , the ( LN 2 )  
relay will be operated an d  locked and then 
when the interrupter ( F )  c ontact closes , 
the ( LN 3 )  operat es and locks . There is a 
delay then aft er re ce iving reverse battery 
unt i l  the ( LN 3 )  relay operate s  or approxi ­
mately 5 t o  12 seconds and th is t ime is to 
allow t ime for the s ender to advance and 
open revers e bat tery closure if  there is  
trouble in the s ender which m igh� caus e it 
to do this . When the ( LN3 ) relay· ·. i s  operated 
the high res.is tance in the .fundamental cir­
cu it is shunt ed and the s ender ( L )  relay 
should operate and the s ender should advance 
and terminat e the revers e batt ery c losure . 
The ( OF )  relay will then release operat ing 
the ( OF2 )  relay and the test  c ircuit and 
s ende r  cont inue to .funct ion in a normal 
manner as has been des cr ibed. 

17 . TIME OUT TEST 

17 . l  F. s .  T erminat ing Sender 

Clas s Key No. 6, ( PBS ) , Fig. lD or 
( TS )  lE ,  ( LRB) and ( TA )  key operated,  ( APB)  
key normal . Ins ert a plug in the hold j ack 
of the s ender . When making th is test the 
sender minor alarm will be s ounded and the 
other members or the maintenan:c e force 
should be advis ed accordingly. 

� · ·  .. . 

When the ( _g_). �relay operat es in the 
beg inn�g t .--{-TM) re lay operates from the 
No.  6 s s  ke1 and the ( TT )  relay is oper­
at e d  The ( TT )  relay operat es the ( TT l )  
relay wh ich l ights the ( RB )  lamp and shorts 
the winding of the ( STP ) relay. The ( TM )  
relay opens the 11T 11 lead M d  c onne ct s  ground 
through the winding of the ( OF )  relay to the 
"R" lead. The s ender should start to t ime 
out becaus e the ( L )  relay will not be oper­
at ed. The ( RB )  lamp should stay lit unt il 
the s ender does t ime out and this t ime out 
period should be measured with a s t op wat ch 
and should be between 28 and 58 seconds . 
When the sender has t ime d  out batt ery thru 
the ( L )  relay t iming is conne ct ed to  t he 

11R11 lead operat ing the ( OP )  relay and 
f inally the ( OF2)  relay is operated 1n the 
usual manner ext inguishing the ( RB)  lamp. 
One s e c ond after clos ing reverse battery 
the s ender advanc e.a and removes gl"Ound 
rrcm the " S "  lead releas ing the ( Cl )  relay 

which l ights the ( S )  lamp. The teat c ir­
cuit and s ender cont inue to advance as des­
cribed under "Test  of Trunk Closure C ircuit" 
except that the ( TM )  re lay has opened a 
path o ver which the test c ircuit usually 
caus es an advance signal to be sent s o  
that the test c ircuit an d  s ender will wa it . 
The s ender has c onne cted ground to � mis ­
cellaneous alarm c ir cuit whi ch starts to 
t ime out and 5 t o  1 2  seconds arter the ( RB) 
lamp is ext inguished the s ender minor alarm 
should s ound, and the ( TL )  lamp at Trouble 
Indicator frame l ight s .  The ( MGB) ke,> is 
then operat ed to make the s ender group busy 
s o  that when the s ender is subs equent ly re­
le ased with the te s t  c ir cuit attached s er­
vic e  will not be interfere d with. The hold 
plug is now removed from the hold jack of 
the s ender and the m inor alarm is s ilenced 
and the ( TL )  lamp is ext inguished. The 
( AV)  key should be operat ed and released 
which will caus e the test c ircuit t o  advance 
and st art testing the next s ender or the 
same s ender as just tested if the ( REP )  
key is operated. Onc e  the { MGB) key has 
been operated,  the hold plug should be re ­
moved and the ( AV )  key operat ed without 
undue de lay s inc e  the s ender sub-group is 
made busy unt il the test c ircuit s e i ze s  the 
next s ender to be tested. 

17 . 2  Central "B" Switchboard Sender 
( Terminat ing Part ) 

Class Key H o .  6 ,  ( BS ) and { TA )  keys 
operated, ( APB)  key normal. Insert a plug 
in the hold j ack of the s ender.  When mak­
ing th is  test the sender minor alarm will 
be s ounded and the other members of the 
ma intenance force should be advis ed accord­
ingly. 

When the ( C )  relay operates in the 
beginn ing the ( TM )  re lay is operated from 
the N o .  6 key and the { TT )  relay is al.'.'0.---. 
operated. ' The ( TM )  relay opens the "T" 
lead and c onnects ground through the wind­
ing of the ( OF )  relay . to the " R" lead. 
Relay ( BS 3 )  operated prevent s the release 
of the s ender ( TCl ) relay. The s ender 
should s tart to t ime out be cause the { L )  
relay will not

' 
be operated. The { TC )  

lamp will remain lit unt il the sender does 
t ime out and open the "CO" lead which re­
leases r elay { COA ) . Thia t ime out period 
should be between 28 and 58 seconds and 
Should be measured with a stop wat ch . The 
s ender has connected ground to a mis cell­
aneous alarm c ircuit which starts to t ime 
out and 5 to 12 seconds aft er the {TC ) lamp 
is ext inguished the sender minor alarm 
should s ound , and the ( TL )  lamp at Trouble 
Indicator frame lights·. The (MGB) . key is 
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then operated t o  make the s ender group busy 
s o  that when the s ender is  sub s e quent ly re­
leas ed  with the test  c ircuit att ached s er ­
v i c e  will n o t  b e  interfered with . The hold 
plug is  now removed from the hold j ack of 
the s ender and the m inor alarm is s ilen c � d  
an d  the { TL )  l amp ext ingu ishe d.  T h e  { AV )  
key should b e  momentarily operat e d  wh i ch 
w i ll cause  the test  c ircu it to advance and 
start test ing the next s ender or the same 
s ende r ,  as just tested if the { REP ) key is 
operat ed.  When the { REP )  key is operat ed 
the ( AV )  key should be held operated unt il 
the t e s t  c ircuit advanc e s  for the next tes� 
Once  the { MGB)  key has  been operat e d ,  the 
hold plug should be removed and the ( AV ) 
key opera t e d  without undue de lay s ince the 
s ender sub-grou p is made busy unt il the 
test c i rcuit has s e i zed the next s ende r to 
be t e s t e d .  

17 . 3  Dial Pulse T�rminat ing Sender 

17 . 31 Rout e to naorder 

Keys ( DPS ) , ( TA )  and ( RO )  operat ed.  
The numer i cal keys should also  be set  up 
for o , o , o , o .  A s th i s . s ender at t empt s to 
rout e t imed-out calls t o  " reorde r" the ( R O )  
key should b e  o pera t e d  t o  che c k that the 
s ende r  funct ions properly. This t e s t  is 
made in the s ame manner as for a regular 
c a ll except that no dig i t s , or part of the 
digits only , are dialed.  The ( RC )  lamp 
should r ema in l it unt il the s ender do e s  
t ime out when it i s  ext ingu i shed an d  the 
( TC )  lamp l ight ed.  This t ime out period 
should be measured with a stop  wat ch and 
should be betwe en 28 and 58 s e conds . The 
s ende r should now call in the marker and 
rout e the call to " reorder"  in the regular 
manner . 

17 . 3 2 Trouble Releas e 

Keys ( DPS ) , ( TA )  and c la s s  key #6 
operat ed.  When making th is  t e s t  the ( FT O )  
re lay in the s ender under test  shall be 
blocked operat e d .  Ins e rt a plug in the 
hol d j a ck of the s ende r .  When making thi s  
t e s t  � h e  s ender m inor alarm w i l l  be s oun ­
de d and the other members of the ma int e ­
nan c e  force should b e  advised  a c c ordingly .  
When the ( C ) re lay operat es  in the begin­
n ing relay ( DTM )  operat es from the #6 c las s 
key . Relay ( DT:M )  operat e d  opens the lo ck­
ing c ir cuit for the ( D ) re lay and c loses  
the c ontact of the ( AV)  key to  the  "ADV" 
lead t oward the c onne ctor.  This t e s t  will 
proc e e d  as for " rout e t o  reorde r" up to 
the operat ion of relay ( D ) when, due to its 
locking c ircuit be ing open , no ground is 
provided t o  operat e re lay ( T C l )  of the s en ­
der .  The failure o f  the ' ( T Cl ) re lay t o  
operat e prevent s the calling in o f  a marker 
and rout ing to reorde r .  The s ender remains 
stuck and cont inue s t o  t ime .  At the tenni­
nat ion of another 30 s e c onds the s ende r 
( T RL )  relay is operated but due t o  the plug 
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in the hold j ack the trouble releas e  i s  
not effect ive . The " S "  lead will b e  opened 
releas ing relay ( Cl )  which l ights the ( S )  
lamp. The s ender c loses ground t o  the ( TL )  
l amp at the Trouble Indicator Frame . The 
s ender has als o conne cted ground t o  a mis ­
c e llaneous ala.rm c ircuit which starts to 
t ime out and 5 to 12 s e conds aft er the ( S )  
lamp i s  l ight e d  the minor alarm should 
s ound. 

The ( MGB)  key ia then operat e d to 
make the s ender group busy s o  that when 
the s ende r  is subsequently released with 
the t e st c ircuit attached service will not 
be int erfered with. The hold plug is  now 
removed from the hold jack of the s ender 
and the minor alarm is s ilenced and the 
( TL )  lamp ext inguished. The ( AV )  key 
should be operat ed and re leas ed wh ich will 
caus e the test c ircuit t o  advanc e and start 
test ing the next s ende r ,  or the same s ender 
as jus t tested if the ( REP )  key is operated.  
Onc e  the ( MGB ) key has been operat e d ,  the 
hold plug should; be remove d  and the ( AV )  
key operat ed without undue de lay s inc e  the 
s ender subgroup is made busy unt il the te st 
c ircuit s e i zes the next s ender to  be taste� 

17 . 3 3 Fast Releas e of Sender - ( FTO )  Re lay 

Keys ( Fl' O )  and Clas s 11 0 11 operated . 
Th i s  te st is made to check that the ( FTO )  
re lay re leas es  an d  releas e s  the s ender 
should the trunk have been abandoned at a 
t ime that no ground is available to lock 
re lay ( D ) in the trunk aft er having been 
operated.  All digits should be dialed but 
as the ( FT O )  key opens the locking c ircuit 
for the t es t  c ircuit re lay ( D ) , relays 
( T C l ) and ( T C 2 )  in the s ender will not be 
operat ed.  The call cannot be c cmpleted 
through the marker as  the  " ST "  lead will  
not  be c lo s e d. Relay ( FT O )  releas e s  oper - . 
at ing s ender relays ( T C 3 )  and ( RL )  which 
opens the " � "  lead permitt ing the re leas e 
of relay ( CJ,. ) . The ( FT O )  key operat ed 
opens the lo cking c ircuit of the ( Cl ) re ­
lay. 

At the c omplet ion of dial ing the ( RC )  
lamp will be ext inguished and the ( D ) lamp 
l ight ed.  The operat ion of re lay ( D ) ex­
t inguishes the ( D) lamp awa it ing the r e ­
leas e of re lay ( Cl )  which will clos e the 
( ADV ) l ead to the c onnect or . The opening 
of the "D "  lead by the s ender releases the . 
( D )  re lay wh ich aga in lights the ( D ) lamp .  
I f  the s ender ( FT O )  r elay fa ils t o  release  
t h e  ( S )  lamp remains l ighte d . 

18 . FUNDAMENTAL SELECT ION TEST CONDIT ION 

The following is  a l ist of the test 
c ondit ions that should be made on the F. s .  
t enninat ing an d  central "B" switchboard 
te nninat ing s enders . Thes e  tests , will not 
of c ours e ,  check every cros s -po int on the 
register switch 1n the sender and it any 
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part icular cros s po int is thought t o be in 
t rouble a t e s t  should be made that causes 
that cros spoint t o  be us e d .  T o  spe e d  up strh 
t e s t s , the ( L )  and ( LST ) key should be nor­
mal . 

T e s t  Call No . 1 

( LST ) key normal t o  obtain m in imum be ­
twe en-select ion int erval and ( L ) key normal . 
T e s t  No . 0000 t o  g ive 0 select ion for incom­
ing brush t o  final unit s e l e ct ions . This  
test combinat ion will che ck the F .  s .  ter­
m inat ing and C entral " B" swit chboard s en­
ders for the  follow ing : 

( a ) That the ( L 2 )  relay is held operat ed 
unt il the ( SM )  re lay releas e s . 

( b ) That the ( SM )  re lay is held operated 
through the back contact of the ( RM )  

relay aft er the ( L2 )  relay has re operat ed 
for the next s elect ion .  

( c ) The 6 B  c ontact o f  the ( L 2 )  relay and 
the 8B c ontact of the ( L 2 )  relay . 

( d ) That the ( L 2 )  relay has the required 
s low operate t ime and that the ( RAl ) 

relay has the required operat e and release 
t ime .  

T e s t  Call N o .  2 

( L )  and ( LST ) keys normal . T e s t  N o .  
9999 . Thi s  t e s t  c omb inat ion will check the 
F .  s .  terminat ing and c ent ral 11 B11 swit ch­
b oard s enders for the following : 

( a ) That the JB c ont act on the ( L 2 )  relay 
is not open. 

( b ) That the 6B c ontact of the ( L2 )  relay 
doe s not open t o o  s oon due to this 

relay releas ing abnormally fas t . 

( c )  The abil ity of the ( LJ ) , ( L4) and 
( L5 )  re lays to r e spond to the opening 

of the ( GR )  re lay contac t s . 

, ( d ) The ab il ity of the ( P )  relays t o  fol­
low fas t pulses . 

T e s t  Call N o .  3 

F .  S .  terminat ing and Central " B "  
Swit chboard s enders . Th i s  t e s t  che cks the 
c ir cuit for hol ding the ( SM )  relay operat e d  
unde r c ondit ions where it  depends ent irely 
upon the 5B c ontact of the ( L2 )  relay. ( LST )  
key operat e d  t o  obt a in maximum between s e ­
lect ions :lnterval.  ( L ) kEy normal . Any test 
number may be used,  however , to  s ave t ime -
0000 may be us ed. 

Test Call No.  4 ( Unbalanced Re vert ive Pulse 
C ircuit ) 

( LST ) key normal , ( L )  key operat ed,  
Test No.  9999 . Thi s  t e s t  combinat ion che cks 

the abiliti of the F. s. terminat i.ng and 
c entral " B Swit chboard. s enders LJ and L4 
relays to res pond to short closures and 
the ability of the ( L )  relay to releas e 
aga inst a line leak current flow. 

T e s t  C all N o .  4 ( Balanced Revert ive Puls e  
C ir cuit ) 

( LST ) key normal , ( L ) key operat e d ,  
( BAL ) key operated t e s t  N o .  9999 . This 
t e s t  combinat ion provides a maximum loop 
t est c ondit ion of the s end ( L )  and ( STP ) 
rel ays . It also checks the ability of the 
s ender LJ and L4 relays to res pond to short 
closures .  

T e s t  C all N o .  5 ( Unbalanced Revert ive Pulse 
C ircuits Only) 

( LST ) key norma l ,  ( STP -OPR )  key 
operat ed,  Test  N o . 0490.  Thi s  t es t  comb in­
at ion makes an aut omat i c  current flow oper­
at e check of the F .  S .  t e rm inat ing ,and C en­
tral " B" Swit chboard s ender ( L )  and ( ST P )  
r e lays . 

The test  c ircuit and s ender advance 
in a normal manner in making incoming brush 
and incoming group s elect  ions us ing m in imum 
fundament al loop r e s istance . When the ( FB )  
re lay operat es f o r  advanc ing to make f inal 
brush s e lect ion ,  howeve r ,  the ( TF )  relay is 
operated and it locks under control of the 
( FO )  re lay. The ( TF )  re lay t ransfers the 
t'undament al t ip lead from the regular ( STP ) 
and ( OF )  re lay c ircuit and connects it thru 
the winding of the ( FT P )  re lay to res is tan c e  
ground.  The fundamental r ing lead is con­
ne ct ed thru the c ontacts  of the ( FRB ) relay 
to res istance batt ery. The ( FTP )  relay will 
operate  t o  batt ery through the s ender ( D ) 
re lay and then the ( FRP ) relay will be op­
erate d  c los ing the res is t ance battery to 
the fundamental r ing lead and the s ender 
( STP ) re lay will be operat e d .  The s ender 
advances  then in a normal manner and con­
nect s the shunt ground on the fundamental 
t ip lead wh ich caus e s  the ( FTP )  re lay to 
rele ase and the fundament al ring lead is 
open and the s ender ( STP ) relay releas es  
removing the shunt ground on the fundamen ­
tal  t ip lead and the ( FTP )  re lay is aga in 
operat ed.  The ( FRP ) relay operat es and re ­
leas es ,  under control of the ( FT P )  relay , 
and count s down the count ing relays in the 
t e s t  c ircuit and this cycle of event s is 
repeat ed unt il the ( BO )  relay operates  open­
ing the fundamental t ip lead to terminat e 
the sele ct ion. The res istance in the funda ­
mental t ip and ring leads is such as t o  t est 
the s ender ( L )  and ( STP ) relays for operat e .  
However,  the puls ing s peed will be s low on 
account of the high res istance in the tunda ­
mental t ip and r ing .  The test c ircuit and 
s ender at the complet ion or f inal brush 
s elect ion will advanc e to final tens s e l e c ­
t ion pos it ion in a normal manner and this 
s elect ion is made as has just been des cr ibed 
for t inal brush s e lect ion .  When the ( FU )  
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re lay operat es on advanc ing to final wiit 
select ion the ( TF )  re lay is releas ed and 
final wi l t  s elect ions and reverse battery 
is  made in a normal manner as has b e en de s ­
cribed. 

Test Call N o .  6 
( L ) and ( LST ) keys normal . Thi s  t e s t  

is  made to  check the ab ility o f  the s elect 
bar , i t s  unengage d  s elect f ingers and its  
off-normal contact t o  release  and become 
stabili zed in the  m inimum t ime between s e ­
lect i ons . The t e s t  number t o  be us e d  should 
be such as  to caus e the ope ration of the 
s e lect  bar or  f inger in qu e s t ion and then 
follow th i s  aft er the m inimum t ime between 
select ions by a s e c ond s e le c t ion involving 
the l east number of pulses  which can be 
used and yet not operate the s e le ct bar 
unde r que s t ion .  Th is s e c ond s e lect ion will 
be zero in every cas e except when the 0 - 1  
s elect bar i s  be ing t e s t e d  when the s econd · 
s e lect ion should be 2.  

19 . OVER OR UNDER 5 INCOMING GROUP 
SELECT ION 

Ful l s ele ctor terminat ing or C entral 
"B" Swit chboard ( t erminat ing part ) s enders 

may be arranged to  record over or wider 5 
incom ing group s ele ct ions as an ind i cat ion 
as to wh i ch off i c e  is want ed when they are 
arranged t o  complet e  calls to mult i - off i c e  
t e rm inat ing un i t s . T h e  originat ing or C en­
t ral " B" Swit chboard ( swit chboard part ) 
s ende r will transmit the regular number of 
puls e s for incom ing group s elect ion when 
one of the off ices  is wanted and will add 5 
puls e s  to  the normally requ ired number of 
inc oming group s elect ion pulses when the 
other off ice of the mult i - off ice un it is 
want e d .  

1 9 . l Ful l Sele ctor Terminat ing S ender 

The ( IG5 ) relay and the key pro vide 
means for t e s t ing the s enders that they 
will properly record the added 5 incom ing 
group s e l e ct ion puls es . With the ( IG5 ) 
key in its normal pos it ion the regular 
number of puls es will be rece ived from the 
full s elector s ende r for incom ing group 
s ele ct ion . With the ( IG5 ) key operat e d ,  
when the test  c ircuit advanc es for inc om ing 
group select ion the ( IG5 ) re lay operat es 
in parallel with the ( IGl ) relay when the 
( IG )  relay has operat ed.  The ( IG5 ) re lay 
transfers the path from the No . l contact 
of the ( l ' ) count ing relay, which is the 
path that would normally operat e the ( 0 ) 
c ount ing relay and thereby t erminate the 
s e le ct ion ,  to the winding of the ( 6 )  cowit ­
ing re lay . The incau ing  group s e l e ct ion 
pul s e s  will therefore be c ont inued unt il 
the ( 6 ) , ( 5 ) ,  ( 4) , ( 3 ) and ( 2 ) count ing re ­
lays are operated before the ( 0 ) c ount ing 
relay is operate d to t erm inai>e the select ion. 
Thie arrang .. ent then adds 5 addit ional 
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pulses to whatever number of incc:ning group . 
s e lect ion pul s e s  are .required when the ( IG5) 
key is operat ed . When the ( IG5 ) key is op­
erated to "Add f ive " to the inccn ing group 
s elect ion the ( OAS )  key should also be op­
erate d to check that the ( OAB)  lead is 
grounde d.  

19 . 2  C entral " B" Swit chboard Sender P ig . 
H - ( LOC ) and ( IG5 ) Keys Operated 

The Central "B" s enders may be ar­
ranged to re cord over f ive incoming group 
s elect ion as an indi cat ion for the s econd 
off i c e  when they are arranged to c omplete 
calls to mult i -off i c e  t erminat ing un it s . 
The ( LOC ) key operated operate s  the ( OC )  
re lay in the C entral 11 B11 s ender which r e ­
vers es the batt ery over the "FT " and "FR"  
leads operat ing relay ( PM )  in turn operat ­
ing re lay ( PM 2 )  which locks . This is t o  
s imulat e the ind icat ion frc:m the t erm inat ­
ing part of the swit chboard part of the 
Central " B" s ender that an off ic e  indicat ion 
key must be de pres s ed by the operat or . Re ­
lay ( PM2 )  operat es res t ores the batt ery 
over the "FT " and "FR" to its proper polar ­
ity for revert ive puls ing .  The call will 
be completed as des cribed above . 

20 . REVERSAL OF BATTERY THROUGH ( STP ) 
RELAY C ONTACT - FIG. P 

When re lay ( FT )  operat e s  in preparat ion 
for f inal tens s e lect ion re lay ( STR ) is 
operat e d  and locks t o  off -normal ground 
revers ing the batter7 c ir cuit through the 
contacts of the ( STP ) for subs equent s e le c ­
t ions t o  increase the life of the ( STP ) 
relay contact s .  

21 . 11 B 11 SWIT CHBOARD SENDER - ( SWITCHBOARD 
PART ) 

21 . l  With the ( CBT ) , ( T O )  and ( T OS ) keys 
operat ed the test  c ircuit is arranged 

to permit the t es t man to talk to the op­
erator at the " Swit chboard Part " or t h e  

"B " 
swit chboard sender and reques t  that any 
number be keyed up. The nwnber to be keyed 
up by the operator should have been pre ­
vious ly keye d up on the test  frame . The 
operat ion of the ( T OS ) key relea s e s  the ( TS )  
relay in the "B" swit chboard s ender ( t er­
minat ing part ) to  re s tore the leads between 
the " t e rm inat ing" and " swit chboard" part s 
of the s ender t o  their normal condit ion . 
The operat ion of the ( TO )  key c onne ct•  the 
t elephone c ircuit of the t est  set  t o the 
"T" and " R "  leads to the s ende r .  The num­
ber now pas s e d  to and keyed up by the oper­
ator will be checked in the regular manner . 

21 . 2  W ith the ( CBT )  and ( TOS ) keye oper -
at ed the test c ircu it is arranged t o 

pas s  a t one t o  the operator when relay ( FOl ) 
operat es . A pre -as s igned number should 

have been ke7ed up on the te st c ircuit . 
The operator now keys up the pre a s s igned 

AK­
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number wh ioh is checked by the test o ircuit 
in the regular manner . 

21 . 3  T o  test  the re lays on the working 
limits of the c ircuits the above pro ­

cedure should be followed exc ept the ( TOS ) 
key should be left normal ( to operate the 
s ender ( TS ) re lay) and the ( LLR ) key oper­
at e d  ( t o cut in the necessary res istanc e )  
t o  bu ild u p  the trunks to the ir working 
lim it s .  

22 . DIAL PULSE TERMINAT ING SENDER 

Dial ing from S ender Frame ( SST ) Key 
Operat ed 

A f eature is provided in the t est 
c ircuit for dialing from the s ender frame 
by means of a hand s et in place of the t est 
frame , to perm it obs ervat ion of the opera­
t ion of the s ender as each digit is  dialed. 
Provis ion is made tor dial ing over a mini­
mum or maximum loop by means of (MN -D) and 
( MX-D) j acks locate d at the s ender frame . 
Where it is des ir ed to do the dialing frQlll . 
the s ender frame the ( SST ) key should be 
operat ed but the ( ST ) key should be left 
norma l .  The ( SST ) key transfers the "R" 
lead thru to the sender frame and c los es  in 
part the operat ing c ircuit tor the ( DPD) 
relay. 

When the hand s et is connected to 
e ither the ( MN -D )  or ( MX-D) jack re lay ( DPD) 
is operat e d .  The operat ion ot relay ( DPD) 
closes  the c ircuit to operat e the ( ST ) re­
lay , in place of the ( ST )  key, and clos es 
the 11T 11 lead for maxim.um loop t o  the s ender 
frame . The test c ircuit will now !unct ion 
as previous ly descr ibed. The dis c onnect ion 
of the hand s et tram the jack will funct ion 
the same as restorin� the ( ST ) key . The re ­
mot e control ot the Control advance f9a ­
ture 1 1  appl ies t o  these  s ender frames a s  
des cribed in paragraph 2 2  o f  Sect ion 0102.  
23 . F .  S .  TERMINATING SENDER 

Int erdigital T iming Test .  F ig. AZ 

There is  a feature in the s ender to  
t ime the int erval of 3 t o  6 s econds between 
the registration of any two digits . It the 
suc c eeding regis trat ion is not s t arted be ­
fore the expirat ion of this t ime the s ender 
is releas ed.  The t est c ircuit is arranged 
to test  that the s ender is not released too 
qu ickly and that the sender is released 
within a given t ime .  For the s e  t es t s  the 
test frame shall be s et up for t est ing a 
regular call.  

23 . 1  Not Released Within a Minim.um Int erval 
of Approximat ely 2 to 2-l/2 Seconds 

For this test the ( IDT )  key shall be 
operat ed.  The test will pro ce ed as for a 
regular call unt il relay ( FB )  is operated. 

The operat ion ot relay ( FB)  operates  re lay 
( IDT ) . The operat ion ot relay ( BS ) will 
now ' operat e re lay ( IDS ) . The operat ion of 
relay ( FB' ) with relay ( IDT )  operat ed lights 
the ( IDT )  lamp . The operat i on ot relay 
( IDS ) ; ( a ) closes ground to the term inat ing 
s ender t iming control circuit to start the 
t im ing in the sender , ( b ) closes the circuit 
from the ( ID ) interrupter to the armature 
and back contact ot the ( 6 ' ) relay, ( c )  
closes ground t o  the armatures or relays 
( 0 ) , and ( 1 ) , ( d ) closes ground t o  the arma ­
tures of re lays ( 2 ) to ( 6 ) and ( e )  clos es a 
c ircuit from the front c ontact on re lay 
( FO )  t o the winding of re lay ( IDR ) . The 
( IDT )  re lay transfers the leads from the 
back and front contact or re lay ( l ' ) t o  
gi ve a count o t  tour pulses from the int er­
rupt er when the operat ion or relay ( FO )  op­
erate s  relay ( IDR ) which locks . 

The operat ion ot relay ( IDR ) opens 
the locking c ircuit tor re lays ( l ) to ( 6 )  
an d  the operat ing c ircuits of re lays ( IDT )  
and ( IDS ) which release but relay ( IDT )  
cannot re lease unt il re lay ( IDS ) has re­
leas ed. The releas e of relay ( IDT )  recloses 
the leads t o the count ing relays as set up 
for ( FB )  s elect ion and clos es  the c ircuit 
frau relay ( FB ' ) to the ( FB )  lamp indicat ­
ing the next s e lect ion .  Relay ( IDS )  re ­
leas e d ;  ( a ) opens the c ircuit through the 
int errupt er tor puls ing , ( b ) opens the 
ground fran the t iming control c ircu it and 
( c )  recloses  the c ircuit from the front con­
tact of re lay ( FO )  tor operat ing relay ( FT ) 
at the c omplet ion of ( FB)  registrat ion . 
The s ender now pro ceeds to make ( FT )  reg­
istrat ion and subsequent funct ions as for 
a regular call. 

Should the s ender t ime out falsely 
and open the 11 $ 11 lead, the ( Cl ) relay will 
lock in ser ies with the ( S )  relay, which 
operat es . The ( S )  relay o�erate d , with 
" VI "  opt ion , operates the ( BK ) relay wh ich 
caus e s  the test c ir cuit to block with the 
( IDT ) lamp l ight ed it t im ing in the test 
c ircuit is  in progres s  or t o  block with the 
( FB )  lamp lighte d when t iming is completed . 

23 . 2 Releas ed Within a Maximum Interval 
ot Approximately 7 Seconds 

For this test the ( IDTl ) key shall be 
operat ed in place of the ( IDT )  key. 

The operat ion of the ( IDT l )  key changes 
the puls ing c ircuit from the ( ID )  int errup­
ter to the ( IDl ) interrupt er and the c onne c ­
t ions t o  the count ing relays to gi ve a count 
ot e ight pulses ot 1 second each .  The op­
erat ion ot relay ( IDT )  with the ( IDT )  key 
normal ; ( a ) locks relay ( IDT )

t ( b ) clos es a 
c ircuit to operat e rela1 ( TD2 J and ( c ) 
clos es a c ircu it in part to ground the ( ADV) 
t o  the c onne ct or c ircuit s upon the release 
ot relay ( Cl ) . The releas e or· relay ( Cl ) , 
due t o opening the "S" lead b1 the s ender , 
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c l o s e s  the " A DV "  l e a d  t o the c onnector c ir­
cuit caus ing the t est  c ircuit to  advanc e .  
'rhe re leas e of relay ( Cl )  als o  caus es the 
r e l e a s e  of relay ( IDS ) s t opping further 
puls ing . 

Should the . s ender fail to open the " S " 
l e ad before the operat ing c ircuit for re lay 
( IDR ) is closed by re lay ( FO )  operated,  
( IDR ) will , ( a ) operat e and lock,  open ing 
the ground c ircuit to th e " ADV" lead to  
the c onne ctor ;  ( b ) place ground o n  the 
s ender " S "  lead to hol d the s ende r c ir cuit 
out of s ervice . Relay ( IDS ) will now re- ' 
leas e to prevent further puls ing but the 
t e st c1 rcuit will blo ck with relay ( IDT )  
operated and the ( IDT )  lamp l it .  

On a repeat test , with the ( IDT l )  key 
operat e d ,  the ( IDTl ) r e lay operat e s , and 
when the ( IDT )  relay operat e s  the ( IDT 2 )  
relay i s  operat ed.  The s ender i s  guarde d 
by the premature operat ion of relay ( MGB)  
on the operat ion of the ( RST ) r eg is ter 
with the ( IDT l )  and ( IDT 2 )  r e l ays and the 
repeat key operat e d .  

23 . 3  T erminat ing S ender T im ing C ontrol 
C ircuit Transfer . F ig .  9 ,  11 & 12 

When the full s e l e ctor s enders are 
in two groups a s s o c iat e d  w ith two termin ­
at ing S ender T im ing C ontrol C ircuits the 
( MCD)  relay,  F ig .  9, provi des m e ans for 
connect ing the proper control c ircuit t o  
F ig . AZ . 

23 . J l  The win d ing of rel ay ( MCD)  i s  c on -
n e c t e d  t o  the cont acts  of tho s e  ( SMO) 

t o  ( SM9 ) r el ays " WH "  Opt i on ,  or ( 0 ) t o  ( 9 )  
re l ays "WK" Opt i on ( F ig . 2 ,  she et 0102 ,  in 
the c onne ct or un it ) wh i ch are as s o c iated 
with s en ders wh ich us e the s e cond T im ing 
C ontro l  C ircuit . The ope rat ive ground is 
o bt a in e d  from front c on t a c t s  of the ( IDT )  
o r  ( IDT l )  keys , Fig.  AZ , when e ither of 
the s e  keys is operat e d for int erdig it a l 
t im ing t e s t s . 

When s ende rs us ing the f irst t iming 
c ontrol c ircuit are be ing t e s t e d ,  th is con­
trol c i r cuit  is connected to Fig. AZ thru 
back c ont acts  of the ( MCD)  re lay, whi ch is 
not operat ed.  

When s en ders us ing the s econd t 1m ing 
cont rol c ircu it are be ing t e s t e d ,  relay 
( MCD)  is orierat ed  by the ( SMO ) to ( SM9 ) 
r e l ays "WH ' opt ion ,  or ( 0 ) to ( 9 ) relays 
"WK " opt ion ,  and the s e c ond t hn ing c ircuit 
is  c onn e cted t o  Fig. AZ through front con ­
t a c t s  of ( MCD ) . 

23 . 3 2  When the full s e le ctor s enders are 
in thre e groups as s o c iat ed with three 

T erminat ing Sender T iming C ontrol c ircuits 
the ( MCD-1 ) r elay of Fig.  11 Sheet -0108 
provides means for c onne ct ing the proper 
c ontrol c ircuit to F ig .  AZ . 
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The w inding of the ( MCD-1 ) relay is 
c onn e ct e d  t o  the contacts  of the ( 0 )  to ( 9 ) 
r e lays of F ig .  2 Sheet -0102 whi ch are asso­
c iated  with the third t iming c ontrol c ir­
cu it . The operat ive ground is obta ined from 
front con t a c t s  of the ( IDT )  or ( IDT-1 )  keys 
Fig.  AZ when e ither of the s e  keys are oper­
at e d  for 1nt erdigita l  t :!ming test s .  

23 . 33 When the full s e le ct or s enders are in 
four groups a s s o c iat e d  with four ter­

m inat ing s ender t iming control c ircu it s 
the ( MCD- 2 )  re lay of F ig .  1 2  sheet -0108 
provides means for c onne ct ing the control 
c ircu it to F ig .  A Z .  

T h e  wind ing o f  the ( MCD - 2 )  re lay i s  
conne ct e d t o  the c ontacts o f  the ( 0 )  to  ( 9 ) 
relays of Fig.  2 she et -0102 wh i ch are as s o ­
c i at ed with t h e  fourth t iming c ontrol c ir ­
cuit . The operat ive ground i s  obt a in e d  
from front c ontacts  of the ( IDT ) or ( IDT -1 )  
keys F ig .  A Z  when e ither of the s e  keys are 
operat e d for int erd igit a l t im ing t e s t s . 

REORDER - CENTRAL i1 B" SWITCHBOARD 
SENDER. FIG. H - CLASS KEY ( 8 ) 
OPERATED 

With the c lass  key ( 8 ) operat e d  on a 
t e s t  of a C entral "B"  Swit chboard sender . 
the c a ll will progres s as for a regular 
c all unt il r e lay ( FT )  is operat e d .  The op­
erat ion of relay ( FT )  caus e s  the operat ion 
of relay ( RO ) . Re lay ( RO )  operated re ­
vers es  the bat tery o ver the "T " and "R" 
l eads t o  the Central " B" S ender ( termin•t ing 
part ) operat ing relay ( PD )  in turn operat ­
ing r e lay ( TT )  which lo cks . This will rcnte 
the c all t o "Reorder " . Relay ( RO )  als o 
operat es re lay ( ROl ) Fig • .  AG t o  s kip the 
che ck of the numer ical  digit s . The call 
will now be complet e d  in the regular manner . 

25 . F .  S .  TERMINAT ING SENDER OVERLOAD 
CONT ROL FEATURE 
There is a featur e in the s ender t o  

s end back reverse  batt ery and grounder to  
the or iginat ing s ender in Inc om ing Group 
s elect ion , when an all busy F .  S .  Terminat ­
ing S ender c ondit ion exists for an ext ende d 
interval of t ime .  This  reversal  will release 
the originat ing s ender and it is int ended to 
relieve t e rm .  s ender overload c ondit ions by 
reduc ing the term. s ender hol ding t ime .  The 
t e s t  c ir cuit can be us ed t o  t est whether 
this reversal is sent out during Inccm1ng 
Group Select ion when an overload condit ion 
is experienced or it can be used to test 
whether the reversal is given fals ely. 
25 . 1  Term. Sender Test for Reve rs e  Battery 

and Ground During Inc om ing Group S e ­
lect ion , When an Overload C ondition 
is Indic at ed by the T e rm .  S ende r  Tim­
ing Control C ir cuit 
Strict obs ervance of the test  frame 

indicat ing lamps is neces s ary 1n order to  
make th is test sat isfact ory. 

. ., 
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Th is t e s t  should be performed dur ing 
per iods of very l ight traff i c ,  to eliminat e 
the danger of s ending false overflow s ig­
nal s t o  the or ig inat ing s enders . 

Remove the s enders , t o  be tested,  
from s ervice by making the group busy with 
an M.  B. plug , in approve d metho ds . 

Block operat ed the assoc iat e d  contacts 
of the term. s ender t iming control c ircuit 
( OF - )  and ( IT - )  re lays , for the group of 
s enders  made busy.  

Operate the proper t est frame keys 
for Trunk Dis c onnect t e s t , ( TD ) #5 key op­
erat e d  and pla ce the t e s t  c ircuit on the 
f irst s ender to be t es t e d .  Release the MB 
plug while the ( MGB ) . key is manentar ily 
o perat ed,  s o  the t e s t  c ircu it gains access  
to  the  s ender t o  be tested.  During the 
t e s t , the t e s t  frame will hold the sender 
group busy t o  s ervic e .  

By observing the test  c ircuit pro ­
gre s s lamps , dur ing the t � s t , it will be 
not e d  that the term . s ender will send back 
reverse batt ery and ground dur ing incoming 
group s e lect ion and t runk dis conne ct will 
t ake place dur ing that s e lect ion .  Test  
frame c ircuit act ion then is s imilar as  
de s cr ibed under Trunk Disconne ct .  

Should s elect ions cont inue after 
incan ing group , such as F inal Brush , F inal 
Tens , Final Units and the dis c onne ct given 
after F inal Brush , it is an indi cat ion 
that the overload control feature is n�t 
t'unct ioning properl7. The test c ircuit 
will not block as an indicat ion or th is 
fa ilure , therefore observance or the teat 
c ir cuit progre s s  lamps is ne ce s sary. When 
t e s t ing the last sender of the group,  
make the group busy with the M.  B.  plug 
and re leas e the operated c ontacts on the 
t im ing control c ircuit ( OF - )  and ( IT - ) 
relays . Releas e the s ender group made 
busy. 

25 . 2  F.  s. Term. Sdr .  Test for Fal s e  
Overflow Condit ions 

Should the T e rm .  S ender T im ing Con ­
trol C ircuit caus e its ( OF- )  and ( IT - ) 
relays t o  be operat e d  falsely , fals e ove r ­
flow indi cat ions will be re laye d to  the 
originat ing s enders by the term . s enders . 
Thi s  trouble can be detected by the t e rm .  
s ender te s t  c ircuit on a regular test  call . 
The test  c ircuit will block in Inc an ing 
Group s e l e ct ion aft er rece iving the bat ­
tery and ground reversal from the t e rm .  
s ende r .  With th is fa ilure , the t e rm .  s en ­
der will have i t s  ( OF ) , ( IF )  an d  ( !Fl ) 
relays operat e d .  
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CIRCU IT  UN IT - SECT IO'R -0112 
" B11 SWBD. SENDER AND POSITION FI'RDER TEST CIRCUIT 

l .  PURP OSE OF C IRCUIT 

l . l  Thia c ircuit in conjunct ion with other 
units ot the t e s t  tram e provide s  means 

of' making t e s t s  on call distribut ing "B11 

swit chboard s ender and pos it ion c ircu it s . 

2 .  WORKING LlMITS 

2 . 1  Non e .  

3 .  FUNCTIONS OF THIS CIRCUIT UN IT 

3 . 01 To che ck the H .  s ,  c o ,  D, T and R 
leads and the ir associated apparatus . 

3 . 02 T o  s et up registrat ion in the sender 
on a 3 wire d-c key puls ing bas is . 

3 . 03 To  check the reset of' the register 
relays . 

3 . 04 To  provide means of' test ing the talk­
ing c ircuit of' the B s enders for con­

t inuity. 

3 . 05 A means is  provided to c onnect to  any 
pos it i on c ircuit for test . 

3 . 06 To  che ck the ability of' the pos it ion 
c ir cuit to  register a number in the 

sende r by means of key puls e s .  

3 . 07 T o  t e a t  the pos it ion dis conne ct f'ea ­
ture o f  the pos it ion c ircuit . 

3 . 08 T o  teat  " B" s enders for registering 
off ice  des ignat ion from the "B" poa i -

t i on . 

3 . 09 T o  t e s t  the ability of the " B" pos i ­
t ion c ircuit t o  transmit over the T 

and R leads the off' i c e  indicat ion .  

3 . 10 T o  make a non-operat e test  o f  the 
( K3 ) relay in the " B" switchboard 

Sender and Pos it ion F inde r .  

Keys 

3 . 11 ( TT ) key. Th is key when operated 
arranges the c ircuit for the t one 

t e s t . In this t est the s ender s elects a 
pos i t i on and the order t one is pas sed  thru 
the s ender t o  the t es t  c ircuit . The test  
man may als o  talk thru this c ircuit to the 
operat or. 

3 . 12 ( PP ) Key .  Thia key, when operate d ,  
permits the pos ition selector swit ch 

to  be advanced to any pos it ion by means ot 
the dia l .  

3 . 13 ( PT) key. This key arranges the c ir­
cuit for t est ing pos it ion circuit s .  

3 . 14 ( SKP ) ke1. With this key operated 
the ( KP- ) re lays generat e s low pul ses  

for  det e c t ing c ertain troubles in  the s en­
der steering relays and for making non­
operat e t e s t s  of the s ender register mar­
g inal relay. 

3 . 15 ( TP ) key. Before a pos it ion is 
tested the sender to  be used for 

this test is rout ined. The operat ion of 
the ( TP ) key stops the rout ing test then 
in progress , and c aus es the pos it ion test 
to  start . · 

3 . 16 ( PD ) key. This key is operated to 
eliminat e the test of the pos it ion 

dis c onnect feature . 

3 . 17 ( PR ) key. This key is operat ed at 
the end of a pos it ion teat to release 

the pos it i on c ircu it and the test  c ircu it . 

3 . 18 The ( OA-OB) key. This key when op-
erat ed to the ( OB) pos it ion causes 

ground t o  be connected t o  T & R to 11 B" 
s ender and in the ( OA ) pos it ion batt ery 
will be conne cted t o  T & R .  

Lamps -. . ,  

3 . 19 The ( CT ) lamp l ight s while wait ing 
for the s ender t o  close it s talking 

c ircuit t owards the pos it ion. 

3 . 20 The ( RC ) lamp l ights while wa it ing 
for the s ender t o  recognize that 

registrat ion has been canpleted.  

3 . 21 The ( L ) lamp lights wh ile wa it ing 
for the removal of' battery from the 

K3 l ead in preparat ion for registrat ion . 

3 . 22 The ( RR ) lamp l ights dur ing the 
transmiss ion of the first three 

digits f'or the f irst t ime .  Aft er the reset 
s ignal is s ent to  the s ender and during 
the transmis s ion of' the n�ber the second 
t ime the ( RR ) lamp is not lit . 

3 . 23 The ( P ) lamp, on t eat s et or pos it ion 
test , lights while waiting for the 

pos it ion c ircuit to  register a number in 
the s ender and for the sender to f ind a 
marker . The ( P ) lamp also l ights · it the con• 
nector start key is restored without re stor­
ing the pos it ion t eat apparatus to normal . 

3 . 24 The ( PB)  l .. p lights while making 
the busy teat ot the pos it ion.  
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3 . 25 The ( PC l )  lamp l ight s while wa it ing 
· �  for the pos it ion dis c onne ct s ignal 

from the pos it ion over the Kl lead . 

3 . 26 The ( PD2 ) lamp l ight s while wa it ing 
for the pos it ion dis conne ct s ignal 

from the pos it ion over the t ip and r ing 
leads . 

3 . 27 The ( TH ) , ( H ) , ( T ) and ( U )  key puls -
ing progress lamps indi cat e which 

digit the c ircuit is ready to s end. Also 
( OAB ) lamp when furnished. The s e  lamps are 
part icularly us e!'ul in step-by-step oper ­
at ion .  

3 . 28 The ( OB)  lamp lights when ground is 
c onnected t o  the T & R leads from the 

11 B11 pos it ion under t e s t  and the ( OA ) l amp 
l ights when batt ery is conne cted� 

4. CONNECT ING C IRCUITS 

When this c ircuit is l is t ed on a key 
she et the connect ing informat ion shown 
thereon is t o be followed .  

4 . 1  Cros sbar " B" Swbd.  Sender and Pos it ion 
· F inder C ircuit - SD-25014-0l . 

11 B11 Pos it ion C ircuit - SD- 21104-0l.  

Connector C ircuit - SD-25159 -010 2 .  

4. 5 

Sender Group T es t  C ircuit -
SD-25159 -0106 . 

Revert ive Puls ing Test  Circuit -
SD-25159 -0108 . 

. ,4. 6 Register Che ck C ircuit - SD- 25159-0114 . 

TABLE OF CONTENTS 

S elect i on 
Check of S Lead 
Che c k  of D and CO  Leads 
Check of Reg i�trat ion Leads 
Register Relays Res et 
Reg istrat ion 

Fig.  AO 
F i6 • AP , Non -Operat e Test 

{ K3 ) Relay 
Sender Reg ister Relays - Marginal 

T e s t s  ( ( SKP ) Key Operat ed) 
Registrat ion Complet ed 
St ep-by-Step Registrat ion 
Trunk D i s c onnect Test  
Test of Order T one C ircuit 
Pos it ion C ircuit Test 
T ime Out Test 
Registering Office  Indicat ion 

Over T & R Leads 
Office Registrat ion .frC411 " B" 

Pos it ion C ircuit 

Page 40 

Par .  N o .  

5 
6 
7 
8 
9 

10 
10 . l  

10 . 2  

ll 
12  
13  
l4 
15 
16 
17 

18 

19 

DESCRIPT ION OF OPERAT ION 

5 . SELECT ION 

When a non-central "B" s ender has been 
s e le cted for test by the test  c ircuit the 
s ende r  group test unit grounds the n c ft  lead 
t o  this c ircuit , operat ing the ( C ) rela7 . 
The ( C )  relay operat ed,  operat es  the ( G ) 
relay and connects  thru the individual leads 
from the s ender . Ground is supplied over 
the "B" lead t o  operat e a re lay in the s en­
der c ircuit wh i ch transfers the s ix leads , 
wh i ch in s ervice are conne cted to the pos i ­
t ion c ircuit to  the key puls ing t e st c ir ­
cuit for the t e st purpos e s . 

6 .  CHE CK OF 11 311 LEAD 

The " S" lead is t e s t e d  for ground in 
the s ender group t es t  c ircuit and th is lead 
is ext ended into th is unit operat ing the 
( Cl ) r elay. The ( Cl )  relay locks , under 
c ontrol of the ( C ) re lay .  If the ch e ck of 
the " S 11 l ead doe s  not funct ion properly 
the t es t  c ircuit will block.  

7 .  CHECK OF " D" and " CO "  LEADS 

The " D" lead is conne cted t o  a polar ­
i zed ( T C )  relay in the s ender c ir cuit and 
when the ( Cl )  -relay has operat e d ,  this 
polari zed re lay is conne ct ed t o  the ( D ) 
relay thru the ( D) res istanc e . The ( D )  
relay operat es ,  ext inguishe s the ( D ) lamp , 
l ights the ( C O )  lamp, conne cts the ( C O ) 
relay to the "CO " lead,  and locks under 
control of the ( C )  relay. Th is locking 
ground over the "D"  lead operat e s  the s en­
der polar i z e d  relay c aus ing the s ender to 
progres s  with the call . When the ( CO ) 
relay operat e s  the ( C O )  lamp ls  ext in­
guished,  and the ( CT )  l amp is lit . If the 
check of the "D " lead or " C O "  lead does  not 
funct ion properly the t est c ircuit will 
blo ck and the ( D) lamp or ( CO )  lamp will 
r emain l it . 

8 . CHECK OF REGISTRAT ION LEADS ( SENDER 
PREPARED FOR REGISTRAT ION ) 

The operat ion of the ( C O )  and ( D ) re ­
lays l ights the ( CT ) lamp if the ( CTJ ) 
re lay has not been operat e d .  The re lay in 
the s ender c ircuit which operates o ver the 
"B" lead caus es the s ender "T l " ,  " Rl" , " Kl " , 
"K2 " , "KJ " and "H " l eads to  be c onne c t e d  
to the test  c ircuit . The res is tance bat ­
t ery on the "H" l ead caus e s  the double test  
feature o f  the s ender to .funct ion and c lose 
bat tery to the "T l" lead, ground to  the 11Rl 11 
lead and battery thru a marginal relay to 
the r.Kl 11 lead. The ( CT ) relay operates 
over the "Kl " lead but the marg inal relay 
in the sender does not operate s ince the 

( 
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t e s t  c ircu i.t impo s es a non - opera t e  test 
cond i t i on .  However , if the sender marginal 
rA lay operates fals ely on this non-operate 
test c on d i t ion ,  a reorder s ignal will be 
transm itted  to the marker and the test c ir­
cu it will block when che cking the registra­
t ion . With the ( CT )  relay operat ed a c ir­
cuit is c losed t o  operate the ( CT l )  relay 
over the " T l "  and ''Rl" leads . The ( CTl ) 
relay operat ed, lights the. ( RC )  lamp and 
operates the ( CT 2 )  relay.  The ( K2 )  lead 
shoul d  be open at this t ime , but if it is 
c los e d ,  the (X)  relay will operat e ,  and 
pre vent ( CT 3 )  fran operat ing . The (CT 2 )  
relay operat ed, operat es the ( CT 3 )  relay 
and c onne cts battery thru the ( A )  res istance 
to  the "K2 " lead and thru the ( B) re s istanc e 
to the "Kl" lead. The ( CT 3 )  relay locks , 
ext ingu ishes the ( CT )  lamp , l ights the ( K )  
lamp and removes the battery from the "H" 
lead. 

Battery over the 11Kl 11 and "K211 leads 
caus es  the s ender to funct ion to prepare 
for regis trat ion and return batt ery over 
the "K3 " lead operat ing the ( K) relay. 
The ( K )  relay operat e d ,  locks and with "K" 
wiring operat es the ( TRA ) and ( TRl ) relays 
in series . When Fig . AP is furnished, 
re lays ( AB )  and ( ABl ) will be operate d  
f irst in turn operat ing ( TRA )  and ( TRl) 
relays . The operat ion of relay ( ABl ) lights 
the ( OAB)  lamp. The ( THl ) relay operat ed,  
lights the  (TH)  puls e progress  lamp, if  the 
( ABl )  relay is not furnished .  The ( TRA )  
relay locks under control of the ( C ) relay 
and operat es  the (THB )  and ( TH2 ) relays in 
s er ies . The ( THB) lo cks and operat es the 
( THC ) and ( TH3 ) relays in s eries . The ( THC ) 
relay lo cks and operat es the ( THD ) and ( TR4) 
relays in s eries . The ( Kl )  relay then op­
erat e s , in turn operat ing the ( K2 )  relay. 

The ( K2 )  relay conne cts ground to the 
armature of the ( KPl ) re lay. If the ( SKP ) 
key is normal , this c aus es the re lay int er­
rupt e r  c ircuit , whi ch is compo s e d  of the 
( KP l )  to ( KP6 ) relays , to start puls ing . 
If the ( SKP ) key is operat e d ,  the s e c ondary 
winding of the ( SKPl ) relay has previously 
been connect ed t o  ground by the operat ion 
of the ( G )  relay , s o  that puls ing cannot 
b�g in at th is t ime s inc e  the ( KPl ) relay is 
operat e d  to hold its #4 contact clos e d  un­
t i l  this ground is removed .  The ( K2 )  relay 
als o  removes bat tery fran the "Kl" and "K2T• 
le ads c aus ing the s ender to function t o  re­
move battery from the "K3 " lead. The re ­
moval of battery from the "K3 " lead re leas es 
the ( K )  relay. With the ( K) relay released 
and the ( Kl )  relay operat ed the ( K 3 )  re lay 
operat es and c loses thru the "Kl " ,  11K2 11 and 

'10 " leads t o  the numerical register keys . 
The ( K3 )  relay operat e d ,  ext inguishes the 
( K ) lamp and lights the ( RR )  lamp . If the 
check of the "K" leads fa i ls to function 
proper ly the test  c ircuit will blo ck and 
the ( K )  lamp will be l ighted.  If the ( SKP ) 
key is operat ed, the ( KJ )  relay also remove s 

the ground trcn the seconda!"J' winding ot 
the ( KPl ) caus ing the re lay interrupter 
c ircuit to start puls ing . · 

9 .  REG ISTER RELAYS RESET 

The register relays in the s ender c ir­
cuit are under control ot the relay inter­
rupter c ircuit , the ( THl ) t o  ( TR4)  relays , 
and the numerical register keys in the 
test c ircuit . Before operat ing the ( ST )  
key of the test c ircuit , the numerical 
keys c orresponding to the number with which 
it is  des ired to test the s ender shall be 
depres s e d .  The ( TRl ) to  ( TR4) relays , re­
leas ing one -by-one after each digit , switch 
the t ransmitt ing leads frcin one s et or 
numerical keys to the n·ext . The purpose 
of the relay interrupter c ircuit ( KPl ) to 
( KP6 ) relays is to provide a definite 
closed period for operat ing the regist er 
relays in the s ender . 

Ground is supplied thru the front con­
tacts of the ( G )  relay to the ( L )  res ist ­
ance and to  the windings of the ( KPl)  relay. 
Thi s  caus es the operat i on of the ( KPl ) re­
lay. When the ( KPl ) front contact cloa·es , 
the ( KPl ) re lay releas e s , and the opening 
of the front contact starts the ( KPl ) to 
operate again. The operat ion of this relay 
is delaye d due to the fact that the con­
denser ( KP )  must be charged by a current 
flowing thru the ( KPl ) s econdary winding 
before the relay can operate .  This con­
denser charging current in the secondary 
winding is in the direct ion to  prevent the 
re lay operat ion,  and therefore .the relay 
will not operate unt il the charging current 
has been sufficient ly reduc ed, s o  that the 
primary ampere turns are greater than the 
s e c ondary. The releas e of the ( KPl ) re­
lay is de layed  in a s imilar manner due to 
the ( KP )  c ondenser discharging thru the 
secondary winding. The characterist ics of 
the ( KPl ) relay and as sociated  condenser 
and res istances are such that the re lay 
contact furnished pulses  of approximately 
. 050 s e c .  closed and . 040 sec . open, when 
the ( SKP ) key is normal and approx • •  250 
s e c .  closed and . 250 s e c .  open with the 
( SKP ) key operated. The slower key pulses 
are use d  to det ect certain troubles in the 
s ender steering relays and making non-op- · 

erat e  tests of the sender register marginal 
relays . The ( KP2) , ( KP3 ) and ( KP4) relays 
repeat the pulses supplied by the ( KPl ) 
contact for the purpose described below. 

When the ( KP4) relay closes its con­
tact , groun.d is supplied to operate the 
( KP5)  relat, under control of the ( TR4) and 
( K3 )  re lays' � ';ann when the ( KP4) re lay re­
leases  the ( KP6 ) relay is  operated. The 
( KP5 ) and ( KP6 ) relays lock up under con­
trol of the ( TH4) relay and the ir purpose is 
to abs orb the first pulse of the relay in­
t errupter so  that the first pulse supplied 
to the s ender register relays will be of 
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full durat ion .  The ( KP6 ) re lay operated 
c lo s e s  battery t o  the contacts of the ( KP 2 )  
an d  ( KP 3 ) relays an d  a l s o  extends the c ir ­
cu it frcan the ( KP4) relay c ont act t o  the 
inner end of the winding of the ( TRl ) relay 
or relay ( ABl ) if F i$ • AP is fUrnished .  
The c ontacts of the ( KP 2 ) , ( KP 3 ) , and ( KP4) 
relays make and bre ak s imultaneous ly. When 
( KP2 ) and ( KP3 ) relay contacts  c los ed,  bat ­
t ery is conne cted thru the front contacts 
of the ( TR4 ) , ( TR3 ) , ( TR2 ) and ( TRl ) relays 
and thru the operat e d  thousands nume r i cal 
key to  l eads Kl , K2 or K3 to the s ender c ir­
cuit for operat ing the s ender reg i s ter re ­
lays for thousands registrat ion . F ig .  AO ; 
The ( KP4) re lay c ont act clos ing , c onne cts 
ground t o  the inner end of the win ding or 
the ( TRl ) r elay which holds th is re lay op­
erat ed but shunts the ( TRA ) relay and it 
releas es . When the ( KP4) relay c ontact 
opens the ( TRl ) relay als o releas e s . Fig. 
AP ; The ( KP4 ) relay cont act clos ing , c on­
nects  ground to the inner end of the winding 
of the ( ABl ) relay wh ich holds this re lay 
operat e d  but shunt s the ( AB)  re lay and it 
releas es . When the ( KP4) relay cont act 
opens the ( ABl ) relay als o releas es . The 
releas e of re lay ( ABl)  ( a ) re closes  the 
"TH"  and "THl " leads to  the ( TRl ) relay, 
( b ) t ransfers the puls e  lead to the inner 
w ind ing t erm inal of re lay ( TRl ) , ( c ) ex­
t in�uishes the ( OAB ) lamp and l ight s the 
( TH )  lamp . Unle s s  the ( OA )  o r  ( LB )  key , if 
furn ishe d ,  is operat ed as de s cribed in para­
graph 18 the ( AB )  and ( AB l )  relays perform 
no us eful funct ion at th i s  t ime •  The next 
operat ion of relay ( KP4) will connect ground 
t o  the inner end of the winding of the ( TRl ) 
relay and the call will progre s s  as above 
for F ig .  A O .  The ( TR l ) relay releas ed 
transfers the regis ter  leads for hundreds 
regis trat i on ,  ext ingu i she s the ( TH )  lamp , 
and l ight s  the ( H )  lamp. Hundreds regis ­
trat ion is acc ompl i she d in the s ame manner 
as thous ands registrat ion just de s cribed 
exc e pt that bat tery is conne cted thru the 
hundre ds key to the "Kl " , "K211 and "K3 " 
leads . The ( KP4 )  relay cont act s clos ing 
for hundre ds regi s t rat ion shunt and release 
the ( TRB)  re lay and when the contact opens 
it releas e s  the ( TR2 ) relay. The ( TR2 ) 
relay t ransfers the regi s t er leads for t ens 
registrat ion ext inguishes the ( H )  lamp ,  and 
l ight s the ( T )  lamp .  Tens registrat ion is 
ac compl ished in the s ame manner as thou­
s ands and hundre ds regi strat ion exc ept that 
battery is placed on the "K- 11 l e ads thru 
the t ens key and the ( THC ) and ( TR3 ) relays 
are releas e d  as were the ( TRB)  and ( TR2 ) 
re lays . On the next c losure of the ( KP4) 
relay contacts the ( TRD ) relay is shunt ed 
and releas ed,  and when the ( KP4)  relay con­
tacts open the ( TR4 ) relay is re leas ed.  
When the ( KP) ) relay conta cts c lose with 
the ( TR3 )  re lay releas ed, the ( RR )  re lay is 
operated.  This c losure of the ( KP 2 )  and 
( KP ) ) re lays doe s  not , therefore , make unit 
registrat ion and thereby c anplete the reg­
istrat ion in the s ender ,  but instead is 
used t o  prepare the test c ircuit to releas e 
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the s ender register re lays wh i ch have been 
operate d .  The ( RR )  relay operat ed, re leases 
the ( Kl ) , ( K2 )  and ( K3 ) relays and operate s  
the ( RRl ) re lay which locks and opens the 
oper at ing c ir cuit of the ( RR ) relay c aus ing 
it t o  releas e .  The ( RRl ) relay operated,  
ext inguishes the ( RR )  lamp and c los e s  a 
c ir cu it for the ( TC ) lamp under c ontrol or 
the ( K3 )  relay. The ( K2 )  relay releas ed 
clos e s  a c ircuit from battery thru res i s ­
tance t o  the "Kl "  an d  "K211 leads . This 
caus e s  the s ender t o  fUnct ion and rel ease 
the register re lays that were ope rat e d dur­
ing the registrat ion just des cribed.  When 
the s ender I'e lays have re leas e d  and the 
s ender is aga in ready for registrat ion bat ­
t ery thru a res istanc e  is aga in conne cted 
to the 1 1K3 " lead from the s ende r .  This 
operat es  the ( K )  relay. W ith the ( K )  re lay 
operat ed,  a c ircuit is aga in c lo s e d  for 
operat ing the ( AB)  and ( ABl ) , if furnished,  
( TRA ) , ( TRl ) , ( TRB )and ( TR 2 )  e t c . re lays 
and the ( Kl )  and ( K2 )  relays then operat e 
as previous ly de s cr ibed.  The ( K2 )  relay 
operat e d  removes the bat t ery from the "Kl 11 
and "K2 11 leads caus ing the s ender to !unc ­
t i on and remove battery from the "K3 " lead 
re leas ing the ( K )  relay. W ith the ( K ) re ­
lay r e leas e d  and the ( Kl )  rel ay operat e d  
t h e  ( K3 )  relay is aga in operat e d  wh ich 
c los e s  thru the "Kl " ,  "K2 11 and "K311 lead to 
the nume r i c a l  reg ister  keys . The t e st c ir ­
cu it is  now i n  the same condit ion as it was 
at the st art of the " Reg ister  Re lays Reset"  
t e s t  exc e pt that the ( RRl ) relay is locked 
operat ed.  The t e s t  c ircuit and s ender are 
now ready for registrat ion. 

10 . REGISTRAT I ON 

10 . l  F ig .  A O  

Registrat ion t akes place  as des cr ibed 
in the previous paragraph . All four digit s 
are reg istered this t ime ,  ( TR4) relay re ­
leas ing as the transmiss ion of the units 
digit is complet ed.  The releas e of the 
( TR4 ) re lay s t ops the int errupter re lays . 

l0 . 2  Fi.g . AP.  N on-operat e T e s t  ( K3 )  
Relay 

Re gistrat ion takes pla ce as des c ribed 
in the pre vious paragraph e xc e pt that when 
re lay ( KP ) )  is operated with relays ( ABl ) 
and ( RRl ) operat e d ,  ( ( OB )  key if furnished 
is non-operate d )  battery will be conne cted 
through r e s istances ( AE )  and (AF) to the 
"K3 " lead g iving a non- operat e current to 
the ( K3 )  r elay in the s ender.  The call 
should proceed in the usual manner but if 
the ( K3 )  relay should operat e fals e ly on 
this current the s ender would record a "5 " 
on the thousands register and advance  tor 
hundre ds registrat ion premature ly. The 
test c ircuit will now proceed with the 
registrat ion of the four digit s  releas ing 
relay ( TR4) as the transmiss ion of the 
units digit is c omplet ed.  The releas e of 
the ( TR4) re lay s t ops the interrupt er 
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re lays . With any butt on other than a " 5 "  
operat ed on the thous ands key the reg ist er 
che ck c ircuit would block with the No.  5 
lamp l it for che ck of the thous ands digit . 
When the ( OB)  key is operat ed this test is 
ineffect ive as the test c ircuit will apply 
ground in place of bat t ery to the "K3 "  lead. 

1 1 .  SENDER REGISTER RELAYS - MARGINAL 
TESTS ( ( SKP ) KEY OPERATED ) 

The sender register relays are tested 
to insure meet ing the ir operate and non ­
operat e c ondit i ons imposed in s ervic e .  The 
operat ion of the numerical keys ( 0 ) t o  ( 4) 
inc lus ive , and keys ( 6 ) and ( 8 ) , imposes  
operat e t e s t  cond it i ons on the s ender reg­
ister re lays . The number ( 9 )  numerical 
keys when operated impose non-operate test 
condit ions on the s ender marginal relays . 
The s e  non-operat e tests should be made with 
s low key puls e s  ( SKP ) key operat ed . The 
number ( 7 )  key impos e s  an operat e test c on­
dit ion of the ( K3 )  relay on its s e c ondary 
wind ing , and the number ( 5 ) key imposes an 
operat e test  of the ( KJ )  relay on its pri ­
mary winding.  

12.  REG ISTRAT ION COMPLETED 

When registrat ion has be en camr.leted 
the s ender funct ions t o  open the "T ' and 
" R "  l eads releas ing the ( CT l )  relay, whi ch 
ext inguishes the ( RC )  lamp. 

l J .  STEP -BY-STEP REGISTRAT ION 

In order t o  a i d  in lo cat ing troubles 
the puls e s  may b e  transm itted to the s ender 
one at a t ime under c ontrol of a key. The 
( SS )  key in the revert ive puls ing c ircuit 
is operat e d  wh i ch grounds the "SS" lead and 
operat es the ( KS )  re lay. This opens the 
c ircuit of the ( KP2 ) and ( KP3 ) relay con­
tacts , prevents the ( KP - )  re lays from puls ­
ing,  and c loses  the path of the ( KA )  re1ay 
t o  the revert ive puls ing c ircuit . Each 
operation of the ( AV )  key in the revert ive 
puls ing c ircuit grounds the " AV" lead , op­
erat ing the { KA ) relay which clos e s  the 
c ircuit ordinar i ly c los e d  by the interrupter 
relays . In this manner a puls e  is trans ­
mitted and the ( TRA ) and ( TRl ) re lays func ­
t i on as on regular int errupt er puls ing. 
The ( TRB ) , ( TR2 ) , ( TRC ) , etc .  relays are 
operated in th is  manner as they are on 
regular puls ing . Remot e control ja cks 
locat e d  at the s ender frames may be us ed 
inst ead of the t est frame key for operat ing 
the ( KA )  re lay . A 32A test set is used for 
th is purpose , us ing the key which shorts 
the sleeve t o  the t ip .  

--� i.4. TRUNK DISC ONNECT TEST 

This is a feature in the s ender c ir­
cuit whi ch funct ions to restore the c ircuit 
to normal in cas e a premature dis c onnect 
s ignal is rece ived from the trunk c ircuit . 

When th is feature is to be tested the #5 
clas s key of the connect or c ircuit is 
operated which supplie s sround over the 
"TD" lead operat ing the ( TDl ) relay. When 
the ( Cl )  relay operate s  the "D" lead is 
closed from the connector c ircuit thru the 
front contacts of the ( TDl ) relay t o  the 
winding of the ( TD) relay. The ( TD )  relay 
operat es under this condit ion but the dif­
ferent ial re lay in the s ender doe s  not op­
erat e .  The ( TD )  operat es and locks and 
the locking ground is supplied t o  the 11D11 
lead which caus es the s ender different ial 
relay to operat e .  The ( TD ) relay operated 
als o  caus e s  the ( TDl ) relay t o  releas e .  
The ( TDl ) relay i s  slow release in order 
t o  allow suff ic ient t ime for the s ender 
relays to funct ion .  The ( TDl ) relay re ­
leas ed, c onne cts the 11D11 lead t o  relay 
( TD3 ) , the s ender different ial relay re ­
leas es and the s ender then funct ions t o  
restore t o  normal . The s ender opens the 
"S"  l ead wh ich caus es the ( Cl )  re lay to 
releas e .  Ground thru the front c ontacts 
of the ( TD )  relay and back contacts of the 
( C l )  relay is suppl ied over the "ADV" lead 
t o  the conne ctor c ircu it caus ing the test 
c ircuit to advance . If the premature . dis ­
conne ct feature of the s ender fails to 
funct ion properly the " S "  lead will not be  
opened by the t ime the ( TD2) relay has re ­
leas ed .  The ( TD2 ) relay released,  tur­
nishes a locking c ircuit for the ( Cl ) re ­
lay. With the ( Cl ) relay locked under 
this c ondit ion the test c ircu it will block 
and the ( D )  lamp will rema in 11 t .  If the 
s ender fa ils to remove ground fran the 11D" 
l ead, the ( TDJ ) relay will operat e and 
lock open ing the "ADV" lead and blocking 
the test c ircu it with the ( D) lamp lit . 
Precaut ions outl ined 1n s e ct ion 0102 under 
"Trunk D i s c onne ct Test"  should be obs erved. 

15 . TEST OF ORDER TONE C IRCUIT 

When it is  des ired to check the order 
tone circuit and transmiss ion c ircuit of 
the , s ende�'.; .the ( TT )  key is operated which 
allows the· s ender c ircuit to funct ion and 
pick an i dl.e o c cupied pos it ion c ircuit . 
The ( TT )  key also operates the ( TP )  relay 
l ight ing the ( P ) lamp . The "T " and "R" 
leads wh i ch in s ervic e are ext ended to the 
trunk c ircuit are conne cted to the tele ­
phone c ircu it of the t est c ircuit . This 
enables the test  man t o  check the quality 
of the order tone and transmiss ion .  

With the t est c ircuit in this condi­
t ion the test man may request the " B" 
operat or t o  operate keys or perform any 
funct ion which she normally does on a 
regular service call . The operat ion of 
the ( PD)  key of the pos it i on may be used 
to test the reorder feature of the s ender. 
The numerical keys in the test c ircuit 
should be operat ed c orresponding to the 
number keyed at the pos it ion. · It the 
pos it ion { PD )  is t o  b e  operat ed, the No . 5 
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key should be operated in the teat c ircuit 
for thos e  digits not transm itt e d  rrom the 
pos ition .  Also the ( RO ) key should be op­
erat e d  to check the reorder feature of the 
s ender.  The ( PTS ) key should also be oper­
ated to pas s  terminat ing s enders , when F ig. 
lD is furnishe d. 

16 . POSIT ION CIRCUIT TEST 

When it is de s ired to test  a pos it ion 
c ircuit the test  is made by two test  men , 
one locat e d  at the " B11 pos it ion to be test­
and the other a t  the test  frame . The 11 B11 

pos it ion c ircuits are t ested  by the test  
c ircuit in connect ion with a s ender c ircuit . 
For this reason a s ender should be s e lected 
and then , with the ( REP ) key operated,  
rout ined to as sure sat isfactory operat ion .  
After the s ender has been rout ine d ,  the 
( TP ) key is operat ed.  Th is key may be op­
erated as the test c ircuit is progres s ing 
in its rout ine test of the s enders . If 
the ( TP ) key is operat ed before the ( CT 2)  
relay operat es , then the next operat ion of 
the ( CT l ) relay operat e s  relay ( T P ) .  How­
eve r ,  if the ( TP ) key is operat e d  after 
the ( CT2 )  relay operat es the rout ine t e s t  
in progre s s  is completed an d  a new t e s t  
start ed. During this new t est the opera­
t ion of the ( CTl ) operat es relay ( T P ) . 
The ( TP ) re lay when operated,  conne cts the 
"Kl 11 , 

11 K211 and "K3 " leads from the s ender 
to  the pos it ion test c ircuit for us e in 
numer i cal regis trat ion from the pos it ion 
c ircuit under test . The pos it ion c ir cuit 
to be t e s t e d  is  conne cted to the test c ir­
cuit through the ( S ) 206AU s elector . The 
( PP ) key is operat ed and the ( S )  selector 
st epped to the des ired pos it ion c ir cuit . 
When the ( PP ) key is  operat e d  and the dial 
is move d off normal , a c ircuit is  clos ed 
from ground on the ( PP )  key t o  operat e the 
( DO ) relay through the puls ing contact s of 
the dial . The ( DO )  relay operat ed ener­
gi zes the s elector magnet and when the 
d ial puls ing contacts break the ( DO ) relay 
releas es , releas ing the s e l e ctor magnet , 
thus stepping the s e lector one pos ition 
for each opening and closure of the dial . 
When the des ired pos it ion has been reached,  
the ( PP ) key is released and the ( PT ) key 
is operated.  The test  man at the pos it ion 
then plugs a te lephone s et into the refrl­
lar t e lephone jacks of the selected " B  
pos it ion .  The ( PT )  key operated als o op­
erat es the ( PT ) relay wh ich conne cts bat ­
tery and ground thru the winding of the 
( PTl ) relay to 270 ohm battery over the 
11H "  lead to  the pos it ion c ircuit . Th is 
caus e s  the ( PTl ) re lay to operat e to  270 
ohms battery over the 11H" lead. 

The ( PTl )  relay will not operate if the 
res istance to batt ery over the 11H 11 lead is 
greater than approx. 350 ohms or if the 
270 ohms batt ery is shumt ed by a false 
sround to approx. 100 ohms or less . The 
( PTl ) relay operat ed operates the ( PT2 )  
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relay. The ( PT 2 )  relay operated,  c loses 
battery throu� the winding of the ( PD) 
relay to the ' Kl " lead of the pos it ion 
c ircuit . This c auses a relay in the po­
s it ion c ircuit to operate and the ( LK )  
lamp a t  the pos it ion t o  flash. The man at 
the " B" pos it ion observing the flashing 
lamp depresses  the ( PD) ke1 at the pos i­
t i on. This caus e s  the (PD) relay 1n the 
t est c ircuit to operate which operates �he 
( PDl ) relay, ext inguishing the ( PDl) lamp .  
When t h e  ( PD) key a t  the pos it ion is re ­
leas ed the ( PD2 ) relay operates in s eries 
with the ( PDl ) relay and both relays hold 
through the front contact of the ( PDl ) re ­
lay. The ( PD2 ) relay operat e d  c onnec t s  
transm iss ion battery and ground to the "T " 
and " R "  leads of the pos it ion c ircuit . 
This operates the ( T ) relay in the pos i­
t ion c ircuit which l ights the ( S )  lamp at 
the pos it ion an d  also causes the pos it ion 
c ircuit to funct ion and transmit order 
tones over the 11T 11 and " R "  leads aft er 
wh ich the c ircuit for transm itt ing s pe e ch 
is established between the " B" pos it ion 
and the test  c ircuit . The ( T ) relay 1n 
the pos it ion c ircuit operat ing also caus e s  
bat tery to be removed from the 11H 11 lead. 
Th is re leas e s  the ( PTl ) relay. The "B" 
pos it ion will appear busy to any hunt ing 
s e lector however even though batt ery and 
ground thru the windings of the ( PTl ) 
relay rema in connected t o  the "H" l ead . 
With the " S " lamp lighted at the pos it ion 
the test man aga in depre s s e s  the ( PD ) key 
at the pos it ion .  The ( PD ) key operates  
with " G "  wiring the ( DS ) relay in the test  
c ircuit whi ch operat e s  the ( TR ) relay . 

The ( TR ) relay operat ed,  ext inguishes the 
( PD2 ) lamp and c onnects the Kl , K2 , K3 
lead from the pos it ion c ircuit thru the 
test  c ircu it to the Kl , K2,  and K3 lead 
respect ive ly, of the s ender c ircuit . In­
st ead or operat ing the pos it ion c ir cuit 
( PD)  key the s ec ond t ime the test man may 
remove the operator ' s plug momentarily t o  
test  the ab ility o f  the pos it ion t o send a 
PD s ignal in this manne r .  The c ircuit op­
erat ion in the s ender test  c ircuit is the 
s ame in e ither cas e .  The pos it ion c ircu it 
and sender c ircuit then function and pre ­
pare for registrat ion and when ready, the 
( S ) lamp at the pos it ion is ext inguished. 
The test  man at the pos it ion can then pro­
ceed  to key up on the pos it ion nl.Dfter ical 
keys any number that the test  man at the 
te st  frame has keyed up on the test c ir­
cuit numerical keys . At any t ime before 
the unit s digit is puls ed,  the pos it ion 
( RS ) key may be operated  t o  test  this fea­
ture . When the last digit has been re cor ­

de d by the s ender and the key released, 
the s ender c ircuit funct ions and opens the 
"T " and "R" leads . The t est c ircuit and 
s ender c ircuit then funct ions to advance 
t o  normal aft er a check has been made of 
the registrat ion .  It should b e  noted that 
once a sender has been s e i zed its t ime out 
c ircuit starts to  funct ion and will s ound 



l 

CD-25159-01 - ISSUE 17-D - SECTION -0112 

its m inor alarm in 30 to 60 s econds which 
means that all the digits should be keyed 
in less  than th is t ime .  It the ( REP )  key 
is operated the teat is repeat ed. The teat 
c ircuit will advanc e and prepare for r egis ­
trat ion in connect i on with the pos it ion c ir­
cuit . Another pos it ion c ircuit may be s e ­
le cted and tested or the same one retested. 
T o  releas e the pos ition circuit the ( PR )  
key in the test c ircuit i s  operated. This  
opens the "T " lead releas ing the ( T )  relay 
in the pos it ion c ircuit which returns to  
normal an d  reconnects 270 ohms battery to 
the "H11 lead • .  The ( PR )  key operated also 
releases  the ( PDl ) ,  ( PD2) , ( TR )  and ( PT 2 )  
relays i n  the t e s t  c ircuit . With these re ­
lays releas ed and battery again connected  
t o  the 11H11 lead the ( PTl )  relay reoperat es 
and the test c ircuit and pos it i on circuit 
cont inue t o funct ion as  previously des cr ibed 
when the ( PR )  key is releas ed. On subs e ­
quent tests  of the pos it ion c ircuit the 
( PD)  key in the teat c ircuit may be operated 
in order to  eliminate the operat ion of the 
( PD )  key in the pos it ion c ircuit . When the 
( PTl )  relay operat es with the ( PD)  key op ­
erated the ( PDl ) , ( PD2 ) and ( TR )  relays 
operate and the teat c ircuit tunctiona with­
out operat ing the pos it ion c ircuit ( PD )  key. 

l 7 .  T IME  OUT TEST 

With clas s key No.  6 ( TA )  and ( PTS ) 
keys operat ed, and ( APB)  key normal , insert 
a plug in the hold s ender jack.  On this 
t est the m inor alarm will be s ounded and 
the other members of the maintenance force 
should be advis ed ac cordingly. The ( TM )  
relay will be operate d from the N o .  6 class 
key. The ( KS ) relay is operated which pre ­
vents s ending key pulses  to register a num ­
ber in the s ender.  The ( TH )  lamp in the 
test c ircuit l ights and the s ender should 
start t ime out and in 28 to 58 seconds 
should caus e the test  c ircuit ( CO )  lamp 
and s ender ( TL )  lamp to l ight . The t ime 
from the l ight ing of the ( TH )  lamp t o  where 
the ( CO )  lamp lights is the t ime out period 
or the s ender and measured with a stop 
wat ch should be between 28 and 58 s econds . 
F ive t o  10 s ec onds aft er the ( CO )  lamp 
l i ghts the minor alarm should sound. The 
( MGB) key is then operated to prevent in­
terfering with s ervice when the sender 
c ircuit is subsequent ly released with the 
t est  c ircuit attached.  The hold plug is 
then removed from the jack and the ( TL )  
lamp should be ext ingui shed and the alarm 
s ilenced.  The test c ircuit ( S ) lamp should 
then l ight . The ( AV )  key should then be 
momentarily operated to cause the test 
c ircuit to advance for start ing test of 
the next s ender or the same s ender if the 
( REF) key is operated. When the ( REP )  key 
is operated the ( AV) key should be held 
operated unt il the t es t  c ircuit advances 
for the next teat·. S ince the operat ion of 
the ( MGB) key makes the s ender group busy 
the ( AV)  key should be op rated without 
undue delay. 

18 . REGIS'l'ERIIG OFFICE IKDICAT IOll OVER ,,.itTn 
AND 11R11 LEADS :''·1$\·; i  · 

::1,��- -
18 . 1  The ( OA -OB) key and ( AB ) and ( AB1l> ·

relays unleaa P ig .  AP is turniahedY 
and associated wiring and the double w�und 
( CTl ) relays will be installed where any ot 
the "B" senders to be teated rece ive ari ·  . 
office indicat ion over the "T" .and "R !l.r;; 
leads tram the "B" pos ition c ircuits • .i� See 
s ect ion -0106 par. 10 and sect ion -0114 
par . 3 . 6 .  bi! · . 
18 . 2  The s ignal that the "B" sender .fi-e -

ce ivea over the "T" and "R" leads 
from the pos it ion c ircuit is res istance 
battery or res istance ground. There are 
1n the "B" s ender two polar i zed .dit.feren­
t ially connect ed relays in a eries with the 
"T " and "R " leads . One of these re;J.aya · 
operate s when ground is connected to the 
"T" and "R" leads and the other rela7 op­
erates when battery is connected. Thes e 
relays in turn caus e other relays t o  oper­
ate and thereby the ottice indicat ion ,; is 
registered in the s ender circuit .fromt'. keys 
in the pos it ion c ircuit . In orde r  tol, teat 
this feature o.f the s ender the ( OA ) .{or ( OB )  
key will be operated. Thia will caus e the 
( AB) and ( ABl ) rela7s to be operaf!j) be ­
fore the ( TRA )  and ( TRl ) relays .. operat e as 
1s des cribed under registrat ion . · j,'lh.4!!. t est 
c ircuit will , atter these relays operate ,  
progress in a normal manner aa c haa been 
des cribed unt il the ( KP5 ) and ( KP6)  relays 
have operated.  The next operat i on of the 
( KP2)  relay which norllally tranmnits the 
"TH" digit to the " B" sender will instead 
cause e ither res istance battery or res is ­
tance ground t o  be connected to the aid­
po int ot the primary and secondary wind­
ings of' the ( CTl ) relay. The ( CTl ) relay 
is operated over the "T" and "R" leads fr0111 
the " B" s ender and therefore the conne ct ion 
o.f res istance batt ery or ground to its 
windings will cause one of the ·polarized 
re lays in the "B" s ender to operat e aa. fran 
the operat ion of one ot the ortice keys 1n 
the pos it i on c ircuit . The ( KP2)  relay re­
mains operat ed for a definite t ime ·a.it has 
been des cr ibed and the res istance :lri'"aeriea 
with the battery or ground to the "T " and 
"R" lead is such as to impose a s e vere op­
erat ing condit ion on the s ender polari zed 
re lays . The ( KP4) relay operates with the 
( KP 2 )  and ( KP3 )  relays . The ( KPb.) - relay 
shunts the ( AB)  relay winding and -r it re ­
leases  and then when the ( ltPb.) relay re­
leas es the ( ABl ) releases . The (;ABl ) re­
lay transfers the c ircuits tr0111 �'the ( KP 2 )  
and ( KP 3 )  relays qontact .for regiltering 
the thousands digit under control for the 
( TRl ) relay as 1a des cribed under,; regiatra-. ' · 11 ' t ion . 

18 . 3  The "B" s enders may be arranged to 
tranl!llllit a signal over�"the '.i "K2 " lead 

t o the " B" �oa it ion when it ,,.ta expected 
that the "B operator s et up On a key at 
her pos it ion the des ignat ion or the otf'ice 
des ired when the senders are arranged tor 
the canplet ion or calla to mult i•oftice 
unit s .  f 'o\. -�· �.)} 

./ · .. :, f . 
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18 . 4  To t e st the senders for properly 
transm it t ing the s ignal over the "K2 " 

lead opt ional " L" wiring and apparatus in 
th is s e c t i on and in s ect ion 0106 will be 
provided.  

18 . 5  W ith the ( LOC ) key -0106 operat ed 
the 11K211 lead is  connected to the wind­

ing of the ( KG )  relaT, in place of the ( X ) 
relay. Als o  the "Kl ' lead is opened and the 
( CT )  relay can not operat e unt il the ( KG )  
relay has operat ed wh ich it will i f  the 
s ender conne cts ground to the "K2 " lead as 
it should.  If the ( KG )  re lay does  not op­
erat e then the ( CT )  relay will fail t o  be 
operat ed and the t est c ircuit will block. 
Otherwise the operat ion of the ( KG )  relay 
frClll ground on the "K211 l ead closes  the path 
for ope rat ing the ( CT )  relay and the test  
c ircu it pro ceeds as has  been out l ine d .  

19 . OFFICE REGISTRAT ION FROM "B" POS IT ION 
C IRCUIT - ( TP )  AND ( PD ) KEYS N ORMAL 

19. l The " B" pos it ion c ircuits may be ar -
ranged to transmit a s ignal over the 

"T"  and " R "  leads to the " B" s ende rs as to 
whi ch off ice is want e d  when the s enders 
are arranged to canplete  calls to mult i ­
off i c e  un it s .  This s ignal from the pos it ion 
c ircuit c ons ists  of c onne ct ing e ither bat ­
t ery or ground t o  the "T " and "R"  leads 
from the r.os it ion c ircuit . In order to 
test the ' B" pos it ions for the proper tran s­
mis s i on of the off i c e  indicat ion over the 
"T " and "R" leads opt ional "H" wir ing and 
a pparatus will be furnished and also the 
double wound ( CTl ) relay wh ich is opt ional 
" B"  apparatus . When the "B" pos it ion c ir­
cuit  has  been connected as is des cribed 
under pos i t i on c ircuit test  the test man at 
the test  frame will ask that one of the 
O.ffi c e  keys in the pos it ion c ircuit be op­
e rat ed.  The �ey that conne cts res istanc e 
ground to  the "T" and "R " leads will caus e 
the ( OBP ) relay in the test c ircuit to be 
operate d .  The key that c onne cts battery to 
the "T " and 11R 11 leads will cause the ( OAP ) 
re lay t o  be operat e d .  The ( OAP ) relay will 
operate the ( OA )  relay and then when the 
( OAP ) re lay has releas ed ,  the ( OP )  relay 
operates  in s eries w ith the ( OA )  relay and 
the two relays hold to ground. The ( OA )  
relay l ight s  the ( OA )  lamp as an indicat ion 
that the office indi cat ion was properly 
transmit ted from the office  key . The ( OBP ) 
relay operat ing from ground on the "T" and 
"R" leads will operat e the ( OB )  relay and 
then when the key is releas ed the ( OP )  re ­
lay operate s in s eries with the ( OB)  relay 
and they lock to ground. The ( OB)  relay 
l ights the ( OB) lamp as an indi cat ion that 
the key caus ed the proper registrat ion in 
the test c ircuit . The ( OBP ) relay may also 
be operated when the pos it ion dis connect 
key in the pos it ion circuit is operated 
because this key als o  connects ground to 
the "T" and 11 R11 leads . With the test c ir­
cuit ( PD)  key no:nnal,  one or the other of 
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the office keys or the pos it ion disconne ct 
key must be operated in the 1»0s 1t ion cir­
cuit . The operat ion of the ( PD) key in the 
test c ircuit , however , eliminates the ne­
cess ity of ope'rat ing these keys in the po .. 
s it ion c ircuit aa has been described under 
pos it ion c ircuit test . 

19 . 2  Inst ead of operating the office keys 
as just outl ined it may be des irable 

to test the " B" pos it ion c ircuit tor trans ­
m it t ing two ground pulses t o  the "T" and 
"R" leads when the pos it ion is vacated. 'l'o 
make this t eat , after the 11 B 11 pof it ion has 
been s e i zed by the test c ircuit , battery 
over the "Kl 11 lead causes a flashing lamp 
at the " B "  pos it ion and the test man will 
operate the ( PD)  key at the fos it ion. Thia 
will cause the test c ircuit PDl ) lamp t o  
be ext inguished as has been explaine d. 'l'he 
test man at the " B" pos it ion will then re­
move the operator ' s  t elephone set plug from 
the jaok as though the pos it ion were ya­
cated.  This cause s  two pulses of ground to  
be  connected to  the "T "  and "R" leads to 
the test c ircuit . The f irst of these  pulses 
operate s the ( OBP ) and ( OB)  relays and when 
the pulse ends the ( OP )  relay is operate d  
a s  has been explained. The second ground 
puls e  aga in operat e s  the ( OBP ) relay and 
with ( TP )  key normal , as it will be for 
this test  the ( OA )  lamp is l ight ed . The 
f irst pulse  operates the ( OB )  relay l ight ­
ing the ( OB)  lamp. The telephone plug 
should therefore be left out of the jack 
long enough for the test  man at the t est 
c ircuit to obs erve the s e  lamps . It should 
then be reinserted,  at whi ch t ime the ( OA )  
and ( OB)  lamps may be ext inguished. The 
t e s t  c ircuit ( PR )  key should then be oper­
ate d .  When the ( PR )  key is releas ed the 
"B" pos it ion is  aga in s e i zed  and a lamp at 
the pos it ion again flashe s  as has been ex­
pla ined and the tests outl ined can be re ­
peat e d  if des ired, otherwise the test  c ir ­
cuit ( PD)  and ( TP )  key should now be 
operat ed. The ( PD )  key operat es the ( PDl ) ,  
( PD2 ) and ( OP )  relays . The ( TP )  key trans ­
fers the path , from the front contact  of 
the ( OP )  relay, that l ighted  the ( OA )  lamp, 
t o  the windings of the ( CTl )  relay and also 
operat es the ( TP )  relay. The ( TP )  relay 
closes  the " Kl " , "K2" and 11K3 11 leads from 
the pos it i on c ircuit thru the test c ircuit 
to the s ender for registering in the s ender 
the muner ical digits as keyed at the 11B" 
pos it ion c ircuit as has been outl ined under 
" Pos it ion C ircuit Test . " 

19 . 3  The ( OP )  relay operated , operates the 
( PD2 ) relay, transferring the "Kl" , 

11K2 " and "K311 leads frcm the pos it ion c ir­
cuit through to the 11B 11 s ender. The ( OP )  
relay operated also clos es a path from the 
midpoint ot the primary and secondary wind­
ings of the ( CT l ) relay to the contacts of 
the ( OAP ) and ( OBP) relays . This is for 
the purpose of relaying the s ignals trcm 
the office keys in the " B" pos it ion circuit 
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unde r test  through the t e s t  o irouit to the 
" B" s ender and registering the ott ioe in­
dicat ion in the " B" s ender . One of the 
office  keys in the " B" pos it ion should 
therefore be operat e d  aft er the ( PD2 ) re ­
lay has operated,  connect ing the pos it ion 
c ircuit through to the s ende r if the s en­
der requ ire s an off i c e  indicat ion from the 
" B" pos it i on .  The ( OAP ) or ( OBP )  relay 
will operat e from the off ice  key in the 
pos it ion c ircu it and the ( OAP ) re lay con­
nects  res istance batt ery to  the m idpo int 
of the w:!ndings of the ( CTl ) relay and 
thus to the "T " and 11 R 11 l eads t o  the s en ­
der wh ile the ( OBP ) r elay conne cts re s is ­
tance  ground to the w indings of the ( CTl )  
relay . 

19 . 4  The " B" pos it ion circuit s may be 
arranged for both 4 and 5 digit op­

erat ion in wh i ch cas e they require a s ig­
nal over the 11K211 l ead from the s ende r  
when 5 dig its are t o  b e  s e t  Uf.  by the op­
erat or.  The s ignal over the 'K2 11 lead 
caus es  a lamp at the " B "  pos it ion t o  l ight 
and the pos it ion c ir cuit to t ransmit a 
t andem order t one . Otherwise the lamp wil l 
not l ight and non-tandem order tone will 
be t ransm itted.  

19 . 5  T o  tes t that the " B" pos it ion c ir-
cuits will properly funct ion under 

the above condit ions opt ional 11 L 11 wiring 
and apparatus in this  s ect ion and in s e c ­
t ion 0106 will b e  furn ished.  

19 . 6 With the  ( LOC ) key - sect ion 0106 -
operat ed when the ( PDl ) re lay oper­

at e s  as explained under " Pos it ion C ircuit 
Test " groilnd will be conne ct e d  to the 11 K2 " 
lead to  the pos it ion c ircuit under con­
trol of the ( OP ) relay .  The ( OP )  relay 
will operat e e ither aft er the office  key 
has be en operat e d  and releas e d  at the " B "  
pos it ion o r  when the ( PTl )  re lay releas es  
aft er having operat ed the ( PT 2 ) relay with 
the ( PD ) key operat ed.  In e ither e vent 
the ( OP )  re lay removes the ground from the 
11 K2 '' lead t o the " B" pos it i on .  With the 
( LOC ) key - 0106 - operat ed the "K2 " lead 
w i ll be grounded and the " B" pos it ion 
should funct ion as outl ined above . In 
this cas e the de s ired off ice  key at the 
11 B 11 posit ion must be operate d .  The par­
t icular key to be operat ed depends upon 
wh ich pos it ion the ( OAB)  key -0112 - is  

, placed.  The operat ion of the " B" pos ition 
office  key caus e s  the operat ion of the 
off ice relay in the " B" s ender as out ­
l ined above . S e e  S e c t ion 0106 Par . 10 and 
S e ct ion 0114 Par . 3 . 6 . 
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C IRCUIT UNIT - SECT ION -Oll.4 
REGISTER CHECK C IRcUIT 

1 .  PURPOSE OF CIRCUIT 

This c ircuit is used in conjunct ion with 
other units or the teat c ircuit t o  record 
and check the informat ion which the sender 
tran811lits to the marker circuit . 

2. WORKING LIMITS 

None . 

) . FUNCTION S  OF THE CIRCUIT UN IT 

3 . 1  T o  check that the sender has s elected 
a marker. 

3 . 2 T o  record the informat ion that is 
passed by the s ender to  the marker. 

3 . 3  T o  release the marker after the record 
has been made . 

3 . 4  T o  check the registrat ion against the 
s et t ing or the numerical keys , the 

frame keys , and the ( RO )  key . Also the of­
fice indicat ion over the " OAB 11 lead. 

Keys 

3 . 5  ( RO )  key. Thia key is operated when 
a reorder t est is made to  permit check 

ot the s ignal on the ( RO )  lead fran the sen­
der t o  the marker.  When the ( FKP )  or ( TFD) 
( s ect ion -0116 or -0118 ) is  operated relay 
( ROl ) Fig. AG will be operated. 

3 . 6  ( OAB) key opt ional . This key should 
be left in its normal pos it ion when it 

is expecte d  that the s ender will connect 
the 11 CK3 " lead to the " OAB" lead to the 
marker. The ( OAB) key should be operat ed 
when it is expected that the s ender connects 
groUn.d to  the " OAB" lead to  the marker.  The 
following is a l ist or the c ondit ions where 
the ( OAB) key should be operat ed or left 
normal as indicated. 

( OAB)  key 

Operat ed 

II 

Normal 

II  

Operated 

Sender 

Full Sel.  

n II 

Full Sel . 

II II 

Non-central 
11B11 Swbd. 

Condit.ion 

Grd. on Link " OB" 
Lead and normal 
" IG" Sel . 

Grd.  on L ink "OA " 
Lead and over 5 
" IG" Sel . 

Grd. on L ink "OB" 
Lead and Over 5 
11 IG11 S e l .  

Grd . on L ink "OA" 
Lead and Nonnal 
11 IG11 S el .  

Grd. on L ink 
Lead 

110B11 

...... 

( OAB) key 

Normal 

Operate d  

Honnal 

Operated 

Normal 

Operated 

Normal 

Operated 

Normal 

Operated 

Normal 

Operated 

Normal 

Operate d  

Nonrial 

Operated 

Normal 

Lamps 

Sender 

Non-central 
11 B11 Swbd. 

Non-central 
" B" Swbd. 

Hon-central 
"B" Swbd. 

Non-central 
11B11 Swbd. 

All COllDll o 
Trks . 

Non-central 
"B " Swbdo 

All Comm. 
Trks . 

HF Puls ing 

II II 

II II 

II II 

11B11 Swbd. 
( Term . Part ) 

11 II 

II 11 

"B " Swbd. 
( Term. Part ) 

. Dial Pulse 
Tenn. 

" 

n 

Dial Pulse 
Term · 

Condit ion 

Grd. on Link 110A 11 
Lead 

Grd.  on Link "OC"  
Lead 

Grd. on "B" 
Poa . T and R 
Grd. on L ink 11 0C 11 

Lead 
Bat . on "B" 
Pos . T and R 

No Grd. on Link 
Lead, 

Grd. on "B"  Pos . 
T and R 

No Grd . on Link 
Le ad, 

Bat . on 11 B11 
Pos . T and R 

Grd. on Link "OB" 
Lead 

Grd. on Link 11 0A 11 
Lead 

Grd. on L ink "OC " 
Lead, and a 11B 11 
" Office Ident i ­
ficat ion" digit 
keyed 

Grd. on L ink 110C 11 
·Lead and an 11A11 
" Off ice Ident i­
ficat ion" digit 
keyed 

Grd. on Link " OB" 
Lead 

Grd. on Link " OA"  
Lead 

Grd. on Link 110C 11 
Lead and over 5 
" IG "  s el .  

Grd. on Link "OC" 
Lead and Normal 
11 IG" Sel.  

Grd. on Link " OB" 
Lead 

Grd. on Link 110A11 
Lead 

Grd. on L ink "OC"  
Lead & 11B11 Of­
fice  Code " dig­
it is dialed 

Grd. on Link "OC" 
Lead a: an "A" 
" Office Code "  
digit i s  dialed 

3 . 7  The register check progress lamps are 
used to indicate which digit is  being 

check�dt 'l'hes e  lamps ar� ( TH) , ( U l , { T ) ,  
( U ) , l F J , ( FlO ) , ana ( RO J . Als o ( 0AB) 
lamp when furnished • 
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3 . 8 ( TRL )  lamp . This lamp lights on 
trouble rel eas e t e st s  from the end of 

the f irst conne ct ion betwe en a marker and 
t e s t  c ircuit , to the end of the s e c ond 
conne ct ion .  It is  us e d  to indicat e whether 
or not a second marker is s e i zed.  

4. CONNECT ING C IRCUITS 

When this c ircuit i s  listed  on a key­
sheet the conne ct ing informat ion shown there­
on i s  to  be followed .  

Cros sbar T erminat ing Marker C ircuit -
SD-25283-01 . 

C onnector C ircuit - SD- 25159 -010 2 .  

4. 4 

Sender Group T e s t  C ir cuit -
SD- 25159 -0106 . 

Revert ive Pul s ing T e s t  C ircuit 
SD-25159-0108 . 

4. 5 "B" Swit chboard S ender and Pos ition 
Finder Test  C ircuit SD-25159-0112. 

4. 6 " B" Swit chboard Sender and Pos it i on 
F inder and Mul t i -Frequency Puls ing 

T e s t  C ircuit SD- 25159 -0116 . 

4. 7 Mult i -frequency Pul s ing Test  C ircuit 
SD-25159 -0118 . 

TABLE OF C ONTENTS 

· S e i zure 
C onne ct i on t o  Marker 
Registrat i on 
Checking the Thousands Digit 
Checking Other Digits of the 

Numer ical Code 
Checking the Frame Reg i s t rat ion 
Chec k ing Reorder 
Checking Off i c e  Indicat ion 
Releas e 
Trouble Rele as e 

DESCRIPT I ON OF OPERAT I ON 

5 .  SE IZURE 

Par .  N o .  

5 
6 
7 
8 

9 
10 
11 � 
12  
13 
14 

When the revert ive puls ing or key puls ­
ing c ircu it is s e i zed,  ground is c onnected 
over the "C " lead t o  this c ircuit , operat ­
ing the ( C ) relay. The ( C )  relay operat ed,  
operat e s  the ( G ) relay , connects ground 
over the 11GC " l ead t o  the c onnector c ircuit , 
furnishes locking ground for the re lays of 
th is c i rcuit , and operat es  the ( CKG ) relay 
which supplies ground t o  the " CK" leads and 
als o operat es re lays ( CKl ) , ( CK2 ) and ( CK3 ).  

6. CONNECT ION TO MARKER 

Each marker has a mult i. - contact re lay 
for c onne ct ion to 'the test  c ircuit and a 
means is provided for operat ing the mult i ­
contact relay i n  that marker which is  sele c ­
t e d  by the sender under t e s t .  The operatmg 
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c ir cuit for the mult i - c ontact relay is as 
follows . Ground is  supplied from the ( C ) 
relay of th is c ircu it to the "GC " lead to 
the c onnec t or c ircuit . The c onnector c ir ­
cuit is one o f  the un i t a  o f  the test  c ir ­
cuit and it funct ions t o  connect the 
grounded " GC "  lead to a contact on the mul­
t i - c ontact re lay of the Marker C onnector 
whi ch is ass o ciate d  with the s ender under 
t e s t . When the numeri cal code has been 
regist ere d in the s ender under t e s t , the 
s ender caus es  this  marker connect or t o  
s e l e ct a Marker,  and the ground on the "GC " 
l e ad is ext ende d  thru a contact on the mar ­
ker c onne ctor mult i - contact relay corres ­
ponding t o  the Marker selected,  operat ing 
the mult i - contact re lay of the Marker s e i ze d  
b y  the s ender under test . Thia operat ed 
mult i- contact relay conne cts  all of the re­
ce iving leads or that marker t o  register 
re lays in this c ircuit , and infonna the 
marker that the call is a s ender test  call , 
and therefor e , the marker must not funct ion 
to s e t  up the inccmiing and line cho ice  
swit ches .  

Ground i s  suppl ied frcm the marker thru 
the Marker C onne ctor and the t e s t  c ircuit 
conne ct or to the "FC " lead, operat ing the 
( FC ) relay. This operate s  relay ( FCl ) 
whi ch l ocks . 

REGISTRAT ION 

Cert a in  or the rec e iving leads are 
grounded by the s ender and the rema ining 
rece iving leads are grounde d  thru contacts 
in the s ender by means or ground suppl ied 
over the 1 1 CK1 11 , 1 1CK2 11 and " CK3 11 leads . 
The register relays of the teat  c ircuit are 
in mult iple with the register r elays of the 
marker.  Therefore , all register r elays or 
both the marker and the teat c ircuit are op­
erat ed.  A c ircuit thru the front c ontacts 
of all or the regis t er r e lays and the ( CKl ) 
( CK2 ) and ( CK3 ) relays operate s  the ( CK4) 
relay .  The ( CK4) relay operat e d ,  locks to 
ground on the " CKG" l ead, and releas e s  the 
( CKG ) relay. Thia same checking procedure 
t akes place in the Marker C ircuit and when 
the Marker and t e s t  c ircuit have funct ioned 
to operate the ir respect ive ( CK4) relays , 
ground i s  removed frcm the " CKl " , " CK2 " and 
"CK3 " leads caus ing the r e lease of all reg­
i s t er re lays not he ld operat ed by grounds 
supplied over the rec e iving leads by the 
s ende r  under t est . W ith the ( CK4) relay 
operat e d  and the rest or the ( CK- ) relays 
releas e d ,  a c ircu it is closed t o operat e 
the ( LU )  re lay $.Ild in turn operat ing the 
( LUA ) , ( LUB) and ( LUC ) relays . The s e  re­
lays operat e d ,  provide a locking ground for 
each of the regis t er relays whi ch has r e ­
mained operat ed an d ,  therefore , lock in a 
record of the informat ion wh i ch has been 
t ransmitted by the s ender to the Marker . 
The ( LU )  relay is slow operat e t o  allow 
t ime for all register relays , which are 
go ing to releas e ,  to do s o .  When the ( LU- ) 
relays have operate d  a c ircuit is clos ed 
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tran ground thru the front contact of ( FC l )  
relay, front contact ( LU - )  relays , back 
contact or all or the progres s  relays to 
operate the ( RL ) relay which grounda the 
" RL "  lead and causes  the associated s ender 
c ircuit to release .  The ( RL )  relay is slow 
operate to  allow all register locking c ir­
cuits t o  close before releas ing the s ender. 
The s ender in releas ing releases the Marker 
C onnector C ircuit , the Marker C ircuit and tbe 
( CK4) relay. The ( LUC ) relay operated and 
the ( CK4) relay releas e d  closes  a c ircuit 
to operate the ( THA )  relay. 

The ( W )  relay operates when the ( CKl ) 
and ( Fl )  relays operat e ,  locks and s ignals 
over the (·TC ) lead that the s ender has 
s e i zed a marker. This operat es the ( TC )  
relay in e ither the Revert ive Puls e  or one 
ot the MF Puls ing units whi ch lights the ( TH )  
lamp. 

8 .  CHE CKING THE THOUSANDS DIGIT 

With the ( THA ) relay operated,  the reg­
istrat ion of the thousands digit on the 
( THl ) ,  ( TH 2 ) , ( TH4) and ( TH8 )  relays is 
che cked against the set t ing or the ( TH ) key 
ot the numerical keys of the revert ive puls ­
ing circuit . The ( THA ) relay operated, 
connects ground thru the contacts ot the 
( TH - )  relays to one ot the numbered c ircle 
leads , numbered 0 to 9 .  Thes e  c ircled 
leads are connected to contact s on keys 0 
to  9 or the ( TH )  row or the numerical key 
set . It the numbered lead grounde d by the 
( TH - )  group of relays corresponds to the 
key on the ( TH )  row of keys which is de ­
pressed,  this ground will be ext ended from 
the numerical keys over lead "TH" thru the 
back contact of the ( HA )  relay to operat e 
the ( THB) relay.  If the s ett ing of the ( TH- ) 
register re lays is such that a numbered lead 
is grounded which does not correspond to  the 
operated key of the ( TH )  rows of keys , no 
c ircuit will be provide d  tor operat ing the 
( THB ) relay. The t est c ircuit will block 
and the ( TH )  lamp as well as the lamp cor­
responding to the ( TH - ) relays operated will 
be lit . 

9 .  CHECKING THE <YrHER DIGITS OF THE 
NUMERICAL C ODE 

When the thousands digit che ck is com­
pleted the ( THB)  relay operates , locks and 
ext inguishes the ( TH )  lamp ,  l ights the (H ) 
lmnp ,  and operates  the ( HA )  relay. The (HA) 
relay operated,  extends ground thru the ( H - )  
relays to  one o f  the c ircle leads numbered 
O to 9 .  The hundreds check is made as de ­
scribed tor thousands digit except that the 
{ H - )  relays and the ( H )  row on the nl:llllerical 
keys are involved. If the check is sat i s ­
factory the ( HB )  relay i s  operated over the 
"H" lead. The ( HB)  relay operated,  locks , 
ext inguishes the ( H )  lamp , l ights the ( T )  
lamp, and operates  the ( TA ) relay for start ­
ing the che ck ot the t ens digit . The ( T - )  
relays an d  the { T )  row or the numerical 

keys are used for checking the tens digit 
and when the check is  ccmpleted the ( TB )  
rela7 is operated over the "T " lead. The 
{ TB )  relay operated, locks and operates the 
( UA )  rela7 tor the start of the units check. 
The units digit is checked in the same man­
ner except that the ( U )  relays and the ( U )  
row or n\Dllerical keys are involved. It the 
check is sat iatacto� the (UB)  relay is 
operated over the ''U ' lead. The { UB ) relay 
operated,  locks and operate s  the ( FA )  relay. 

10 . CHECKING THE FRAME REGISTRATION 

The ( FA )  rela7 operated,  c loses  a c ir­
cuit tor checking the sett ing ot the ( F- )  
relays against the setting o f  the ( F }  row 
ot keys of the group Test C ircuit . This 
check is made in the same manner as the 
check or the numerical digits , except that 
the ( F - )  relays and the ( F ) row ot keys 
are involved. When this che ck is canpleted 
the ( FB)  relay is operated  over the "F" 
lead. The ( FB )  relay locks and operates 
the ( FAA )  relay which checks to determine 
if the ( FlO ) relay is operated or not op­
erated. The condit ion of the ( FlO ) relay 
i s  checked against the { FA )  row ot keys 
and if the check is sat isfactory, ground 
is returned ,  over the "FA" lead operat ing 
the ( FAB) relay. 

1 1 .  CHECK.ING REORDER 

When checking reorder on MF s enders 
and ( RO )  key is operated the ( OAB ) key 
should be left normal. 

11 . l F ig. AF or F ig. AG with ( ROl ) Relay 
Normal 

The ( FAB ) relay operated,  locks and 
operates the ( ROA ) relay.  The ( ROA ) relay 
operated,  closes a circuit for checking 
the s ett ing ot the ( RO )  relay against the 
( RO )  key. If the check is sat isfactory 
the ( ROB)  relay operates , ext inguishing 
the ( RO )  lamp. If the check is not sat is­
factory the test c ircuit will block and 
the { RO )  lamp will remain l it .  

11 . 2  F ig. A G  Relay { ROl ) Operated 

With relay ( ROl ) operated the check 
ot the n\Dllerical digits is omitted and the 
operat ion or relay ( TC ) in s ect ion -0116 
or -0118 lights the { F )  lamp and the re ­
lease of the { CK4) relay c loses a c ircuit 
to operate relay ( UB ) . The test will pro­
ceed trom thia point as aboYe descr ibed.  

12.  CHECKING OFFICE INDICAT ION,  "B"  OPT IOR 

When any of the senders to be tested 
are arranged to canplete calls to  multi­
office units the ( OAB) relay, lamp and 
ke7 and the ( LUD) rela7 and asao.ciated 
B ring will be :t'urnished. 
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Thia is to provide means tor checking 
that the sender under teat tran8Jllits the 
proper intormat ion to the terminat ing mar­
ker as to which office of mult i-otf ice 
units is wanted. The ( OAB ) key should be 
in its normal pos it ion when the s ender con­
ne cts the " OAB" lead t o  the " CK3" lead to 
the marker and the ( OAB) key should be op­
erated when it is expected that the s ender 
under teat will connect ground to the " OAB" 
lead to the marker. 

13. RELEASE 

When the check of the registrat ion has 
been completed and the ( ROB ) relay operated 
ground from the ( LUC ) relay is connected 
to the "AV" lead. This causes the associ­
at ed c onnector unit of  the test c ircuit to  
funct ion and remove ground frcm the " C "  
lead, releas ing the ( C ) relay which restores 
the c ircuit to normal. 

14.  TROUBLE RELEASE 

This t e s t  should be made dur ing light 
load periods s ince it holds a marker out of 
s ervice unt i l  it t imes out . In making this 
test  the marker is caus ed t o  s end two trou ­
ble releas e s ignals to the Marker C onne ctor 
C ircuit , the marker connector circuit in 
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turn tranl!llllits a trouble release s ignal t o  
the s ender atter the second trouble release 
is received tram the marker. The teat c ir­
cuit checks to det ersine it the sender 
releases when the trouble release s ignal 
is rece ived trcm the Marker Connector C ir ­

cuit . In order to make thia t eat the #4 
class key of the conne ctor c ircuit is op­
erated which operat es the ( TRL ) relay.  
The ( TRL )  relay when operated, opens the 
normal operat ing c ircuit ot the ( CK4) relay 
and prepares a c ircuit tor advancing the 
test  c ircuit after the (W)  and ( Z )  relays 
have funct ioned. The ( W) and ( Z ) rela1s 
are operated  under control of the ( CKl ) 
and ( Fl )  relays . When the first  marker 
is selected the ( S )  relay operate s  and 
when the ( CKl ) relay releases , due t o  the 
marker t iming out , the ( Z )  relay operates 
and looks thru the operated contacts of 
the (W)  relay. When the s econd marker 
is  s e i zed the ( CKl ) and ( Fl )  relays are 
again operated which causes  the ( W )  re lay 
to releas e .  When the marker t imes out 
t j e  ( CKl ) relay releases caus ing the ( Z ) 
relay to  releas e .  The (W)  and ( Z )  relays 
releas ed,  close ground to the "AV" lead 
advanc ing the teat c ircuit through relay 
( TRL ) operated. 
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CIRCUIT UN IT - SECT ION -0116 
"B" SWBD. SENDER AND POSIT ION FINDER TEST CIRCUIT 

AND MF PULSING TEST CIRCUIT 

1 .  PURPOSE OF C IRCUIT 

1 . 1  This c ircu it unit in conjunct ion with 
other units of the test frame provides  

me ans of making tests  on " B" switchboard 
is enders and Pos it ion F inders and MF puls ­
ing s enders . It is int ended for us e where 
test frames already wired for "B" Switch­
board S ende rs and Pos it ion Finders per Sec ­
t ion 0112 are modif ied for testing MF key 
puls ing s enders or where "B" Switchboard 
Senders and Pos it ion F inders and MF senders 
are to  be installed. 

2. WORKING LIMITS 

2 . 1 Hone . 

3 .  FUNCTIONS OF THIS C IRCUIT UN IT 

3 . 101 To che ck the "H" , " S " , " CO" , "D 11 , 
"T"  and 11 R11 leads and their asso­

c iat ed apparatus . 

3 . 102 Provides means for transmitt ing fast 
puls e s , t o  s imulat e fast keying ser­

vice condit ions t o  the 11 B11 s enders or "MF" 
s enders . 

3 . 103 Provide s means for transmit t ing s low 
pulses , to s imulat e s low keying ser­

vice condit ions t o  the "B" s enders or "MF " 
s enders . 

3 . 104 T o  che ck the reset of the regist er 
relays . " B" swit chboard s ender and 

pos it ion finder.  

3 . 105 T o  test  the talking c ircuit of the 
"B" s enders for cont inuity. 

3 . 106 T o  c onnect to any pos it ion c ircuit 
for test . 

3 . 107 T o  che ck the ability of the pos it ion 
c ircuit to register a number in the 

s ender by means of key puls es .  

3 . 106 T o  test  the pos it ion disconnect fea­
ture of the pos it ion c ircuit . 

3 . 109 To test '' B" s enders for regist ering 
off ice des ignat ion frcmt the "B" po­

s i t ion. 

3 . 110 To check for cont inuity of "T " and 
"R " leads in MF puls ing s enders . 

3 . 111 To t est  MF rece iver and sender oper ­
at ion on short pulse closures . 

3 . 112 To test  MF rece iver and s ende r  oper­
at i on on short open period between 

pulses . 

3 . 113 To che ck that MF rec e iver will not 
funct ion on three frequenc ies for 

"K. P . " s ignal . 

3 . 114 T o check that MF rec ei ver and s ender 
will not register nor advance on a 

s ingle frequency. 

3 . 115 To check that MF rece iver and s ender 
will give a "reorder" in cas e of three 

frequenc ies for a numerical digit . 

3 . 116 T o  check that MF rec e iver and s ender 
will route to reorder in cas e of a 

second 11K. P . 11 s ignal . 

3 . 117 T o  che ck that the MF s ender g�ves 
the proper " OAB11 lead indicat ion for 

" off ice indicat ion . " 

3 . 116 To check that the regula r ( ST )  key 
operat ion at the toll pos it i on will 

not int erfere with the registrat ion already 
set up in the MF s ender.  

3 . 1 19 When an MF puls ing sender is to be  
t ested  re lay ( MFlO ) is operat ed to 

rearrange the funct ioning o f  the ( D) and 
( CO )  re lays for operat ion with this type 
of s ender. 

3 . 1 20 T o  test the ability of the " B" pos i­
t i on circuit to transmit over the 

" T "  and 11R11 leads the office indicat ion .  

3 . 121 T o  make a non-operat e test  o f  the 
( K3 ) relay in the " B" Swit chboard 

Sender and Posit ion Finder. 

3 . i22 T o  t ime the "Start Puls e "  s ignal 
s ent back by the MF s ender.  

3 . 123 To make an operat e and release test 
on the "A " relay of the MF sende r .  

3. 124 T o  check that the MF s ender will �ive a reorde r  in case of a pre ­
mature ST" key operat ion.  

3 .  2 Keys• 

3 . 201 ( TT ) key. This key when operated 
arrange s  the c ircuit for the tone 

test . In this t est the s ender s e lects 
a pos it ion and the order tone is passed 
through the s ender to the test  c ircuit . 
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The test  man may als o t alk thru th is c ir­
cu it to the operator.  

3 . 20 2  ( PP )  key.  This key , when operat ed 
permits the pos it ion s e l e ctor swit ch 

t o  be advance d  to any pos it ion by means of 
the dial . 

3 . 20 3  ( PT ) key. This key arranges the 
c ircuit for t e s t ing pos i t i on c ir-

cuit s .  

3 . 204 ( SKP ) key. W ith this key operat e d  
the ( KP - )  relays generate s low pul ­

s e s  of ( approximat e )  . 250 s e c .  make and 
• 250 s e c .  break. When t e s t ing "B" s enders , 
thi s  t est make s non-operat e t e s t s  of the 
s ende r register  re lays . When t es t ing M. F .  
Senders , th is t e s t  che c ks the locking c ir ­
cu it o f  the s ender ( T O )  re lay. 

3 . 205 ( T P )  key. Before pos it i on is t e s -
t e d  the s ender t o  be us ed for th is 

t es t  is rout ined .  The operat i on of the 
( TP )  key s t ops the rout ine test  of the s en ­
der at the end o f  the test  then in progress, 
and c aus es  the pos it ion test  t o  start . 

3 . 206 ( PD )  key.  Th is key is operate d  
t o  e l im inat e  the t e s t  o f  the po s i ­

t ion disconne ct fe ature . 

3 . 207 ( PR )  key. Th is key is operated at 
the end of a pos it i on t e s t  t o  re ­

lease  the pos it i on c ircuit and the test  
c ircu it .  

3 . 208 The ( OA -OB)  key. This key when 
operat e d  to the ( OB )  pos it i on caus e s  

ground t o  be c onne c t ed t o  T &: R t o  "B"  
s ende r and in the ( OA )  pos it ion bat tery 
will be conne ct e d  t o  T &: R .  

3 . 209 ( FKP ) key. This key when operat e d  
caus e s  two "K. P . "  ( key puls e )  s ig­

nals to  be transmitted t o  t est that the 
s ender will block in case a false "K. P . " 
s ignal is rec e i ved. 

3 . 210 ( SF )  key. Th is key when operat e d  
c aus es a s ingle frequency t o  be 

transmitted to test that the MF rece iver 
and s ender will not register on a s ingl e 
frequency. 

3 . 211 ( TF )  key. Th is key when operat e d  
a dds one fre quency t o  the two fre ­

quenc ies  o f  a prel im inary "K . P . " s ignal t o  
t e s t  that the rece iver will not fals e ly 
respond t o  over two frequenc ies as an 
init ial ''K . P .  11 s ignal .  

3 . 212 ( TFD ) key. Th is key when operat e d  
adds one frequency to the two fre ­

quenc ies  of the hundre ds digit t o  t e s t  
that the MF rece iver an d  s ender will blo ck 
on three frequenc ies for a digit . This 
key operat e s  re lay ( ROl ) sheet -0114 to 
an it check of numer ical digit s .  
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3 . 21 3  ( IL )  key. This key when operated 
caus e s  an increas e in power fran the 

volume l imiter in the MF rec e iver c ircuit 
making the rece i ver more sub j ect t o  tran­
s ient operat ion .  

3 . 214 ( LL )  key. This key when operate d 
removes a high loss pad ( HL )  frOlll 

the MF puls ing circu it t o  provide a high 
input t o  the rece iver.  

3 . 215 ( TWT )  key. This key when operat e d  
cut s a network acros s the MF puls ­

ing c ircuit t o  s imulat e a d ifference in 
trunk att enuat ion with frequency c ondit ions • 

It may als o insert a 4 db. pad. 

3 . 216 ( DPR ) key. This key when operat e d  
caus es puls e s  with a minimum open 

period  t o  be transmitted for all numerical 
digit s .  

3 . 217 ( TFT )  key. This key when operate d  
ins ert s 250 ohms in the locking lead 

of relay ( D) to prevent the operat i on of 
relays ( TC l )  and ( TC 2 )  in the s ender on 
t runk dis conne ct test . 

3 . J  Lamps 

3 . 301 The ( CT )  l amp l ight s while wa it ing 
for the " B" swit chboard s ender and 

pos it ion f inder t o  close  it s  talking c i r ­
cuit t owards the pos it i on o r  for the MF 
puls ing s ender t o  r e vers e the bat t e ry on 
the "T " and "R 11 leads . 

3 . 302  The ( RC )  lamp lights while wa it ing 
for the s ende r to recognize that 

registrat ion has be en canpl e t e d  and an MF 
puls ing s ender has opened the "T" , " R 1 1 
and "CO" leads . 

3 . 30 3  The ( L )  lamp lights wh ile wa it ing 
for the removal of bat tery from the 

11K3 11 lead in preparat ion for registrat ion 
( 11B" swit chboard s ender and pos it ion f:fnder) . 

3 . 304 The ( RR )  lamp l ight s dur ing the 
t ransmis s ion of the f irst  three 

digits for the f irst t ime ( " B" swit chboard 
s ender and pos it ion f inder ) .  Aft er the 
r e s et s ignal is  s ent to the s ender and 
dur ing the t ransm i s s ion of the number the 
s e c ond t ime the ( RR )  lamp is not l it .  

3 . 305 The ( P )  lamp ,  on t one test or pos i -
t ion t e s t , l ights while wa it ing for 

the pos it ion c ircuit to regis t e r  a number 
in the s ender and for the s ender t o  f ind a 
marker .  The ( P ) l amp also l ight s if the 
conne ctor start key is restored without 
r e s t or ing the pos ition t e s t  apparatus t o  
normal ( " B "  switchboard s ender and pos it i on 
f inder ) .  

3 . 306 The ( PB )  lamp l ight s while making 
the busy t e s t  of the pos it ion ( "B" 

switchboard sender and pos it ion f inder ) . 
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3 . 307 The ( PDl ) lamp l ights while wait ing 
for the pos it ion dis c onnect s ignal 

from the pos it i on over the Kl lead ( 11 B11 
swit chboard sender and pos it ion f inder ) . 

3 . 308 The ( PD2 ) lamp l ight s while wait ing 
for the pos it ion disc onnect s ignal 

from the r.os it ion over the t ip and ring 
leads ( " B 1 switchboard s ender and pos it ion 
f inder ) . 

3 . 309 The ( FP ) , ( KP ) ,  ( OI ) , ( TH ) , ( H ) , ( T ) , 
( U ) and ( ST )  key puls ing progress  

lamps indicat e wh ich digit  the  c ir cuit i s  
r eady to  s end. Als o ( OAB )  lamp when fur ­
n i she d .  Thes e  lamps are part icularly us e ­
.ful in s t ep - by-step operat ion . The ( FP ) , 
( KP ) , ( O I )  and ( ST )  lamps apply only when 
t est ing MF s enders . 

3 . 310 The ( OB)  lamp l ights when ground is  
connected t o the T & R leads from 

the " B" pos it ion under t es t  and the ( OA ) 
lamp l ights when bat tery is  conne cted.  

3 . 311 The ( MFB ) lamp l ights when the in-
c om ing t runk t est  s et is connect ed 

to the mult i -frequency current supply c ir ­
cuit . 

4 .  C ONNECT ING C IRCUITS 

When this c ir cu it is l i s t e d  on a key 
sheet the conne ct ing informat ion shown 
there on is t o  be  foll owed . 

11B" S ender and P os it ion F inder C ircu it 
SD-25014-0l . 
11B 11 Pos it ion C ircuit SD- 21104-0l.  

Regis t er Che c k  C ir cuit SD-25159 -014. 

S ender Group T e s t  C ir cuit 
SD-25159 -0106 . 

Revert ive Puls ing T e s t  C ir cuit 
SD-25159 -0108 . 

C onne ct or C ircuit SD- 25159 -0102 . 

TABLE OF C ONTENTS 

Sele ct ion 
Che c k  of S Lead 
Chec k  of D and CO Leads 
Check of R eg i s trat ion L e ads 
" B" Switchboard Sender and Pos it ion 

F inder 
MF Puls ing Sender 
Regis t er Relays Res et 
Rep: i strat ion 
" B" Swit chboard Sender and Pos it ion 

F inder 
F ig . A 
F ig . AR Non - Operat e T e s t  ( K3 ) 

Relay 
MF Puls ing Sender 

Long Pulse ( SKP ) Key Op erated 

Par . N o .  
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7 
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8 . 1  
8 . 2  
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10 . l  
10 . ll 

10 . 12 
10 . 2  
10 . 22 

Indicat e d  to Mult i - Off i ce Un it s 
Indivic.ual Groups of T runks 
C ommon Groups of Trunks 

Che ck of 11 D 11 Lead MF ·pul s in g  S enders 
S ender Regi s t er Relays - Marginal 

T e s t s  
Regis trat ion C ompleted 
St ep-by-Step Registrat ion 
Trunk Dis connect T est 
11B 11 Swit chboard S ender and 

P os it ion F inder 
MF Pul s ing S ender 
MF Puls ing S enders 11 D11 Lead 
MF Puls ing S ender s  Test of Release  

of S ender ( FT )  re lay 
T e s t  of Order T one C ircuit 
Pos it ion C ircuit T e s t  
T ime Ou t  Test 
11B 11 Swit chboard Sender and Pos i ­

t i on F inder 
MF Puls ing S ender 
Regist er ing Off i c e  Indicat ion 

Ove r  T & R L eads 
Off i c e  Re gistrat ion from "B"  

P o s it ion 
Off i c e  Indicat ion by Means of 

C ode Digit - MF S ender 
Mult i -frequency Current Supply 

Us e d  by Inc om ing T runk T e s t  Set  
Fal s e  ( KP )  S ignal ( FKP )  and ( RO )  

" Keys Operat ed 
S ingle Frequency Puls e  ( SF )  Key 

Op erated 
Three Frequency Pulse  - Prec edi� g  

t h e  11KP11 S ignal - ( TF ) Key 
Operat e d  

Three  Frequenc ies i n  Place of  a 
Numer ical Digit - ( TFD ) and ( RO ) 
Keys Operated 

Spec ial Tests  for the MF Rece iver 
and Sender 

Reorder on T ime Out - MF Sender 
P re l im inary 11ST 11 Key Operat ion T e s t  

DES CRIPT ION O F  OPERAT IOM 

5 .  SEL:B;CT ION 

- 10 . 3 
10 . 31 
10 . 3 2 
11 . 

1 2 .  
13 . 
14. 
15 • 

15 . 1  
15 . 2 
15 . J  

15 . 4  
1 6  • 

17 . 
18 . 

18 . 1  
18 . 2  

19 . 

20 . 

21 . 

22.  

23 . 

24 .  

26 . 

27 . 
28 . 
29 . 

When a noncentral " B" switchboard or MF 
puls ing s ender has been s ele cted for test  
by the t e s t  c ir cuit , the s ende r  group test 
unit grounds the 11 c 11 l ead to this c ircuit , 
operat ing . the ( C )  relay. The ( C )  relay 
operat ed,  operates the ( G )  relay and con­
ne cts  thru the individual leads from the 
s ende r o  Ground i s  suppl ied over the "B" 
lead to the 11B" swit chboard ' s ender and po­
s it ion f inder t o  operat e a relay in the 
s ender c ircuit wh i ch transfers the s ix leads , 
whi ch in s ervi c e  are c onne cted to the pos i ­
t i on c ir cuit t o  the key puls ing t e s t  c ir­
cuit for test purpo s e s . The " B "  lead is 
clos e d  through t o  the MF s ender . and receiver 
t o  control the volume control of the ( IL ) · 
key. 
6. CHECK OF 11S 11 LEAD 

The "S 11 lead i s  t e s t e d  for ground in 
the s ender group t e s t  c ircuit and this lead 
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1 �  e .xt ended int o th i s un i t  operat ing the 
( C l )  re l a y .  The ( Cl ) relay locks under 
c ontrol of the ( C ) re lay . If the che ck of 
the " S "  lead do e s  not fw10t i on properly 
the t e s t c i rcu i t  will block.  

7.  CHECK OF " D "  AN D  " C O" LBADS 

7 . 1  "B" Swit chboard S ender and P os it ion 
F inder . 

The " D "  lead is conne ct e d t o  a polar ­
i ze d  ( TC l ) relay in the s ender c ircuit and 
when the ( Cl )  re lay ha s operat e d ,  this 
po lar i ze d  relay is c onne ct ed t o  the ( D ) re ­
lay tcru the ( D) re s ist anc e . The ( D ) relay 
operat e s , ext lngu i shes  the ( D ) lamp , l ight s 
the ( C O )  lamp , conne c t s  the ( CO )  relay t o  
the " C O "  l e a d ,  an d  lo cks under control of 
the ( C )  relay. Thi s  l o cking ground over 
the "D" lead operat es the s ender polar i ze d 
re lay caus ing the s ender t o  progre s s  with 
the call . When the ( C O )  re lay operat e s the 
( C O )  lamp is  ext ingu i she d , and the ( CT )  
l amp i s l i t . If the che c k  of the "D"  l ead 
or " C O "  lead does not func t ion properly the 
t e s t  c ircuit will block and the ( D ) lamp or 
( C O )  lamp will rema in l it . 

7 . 2  MF Pul s ing S ender 

Th e MF puls ing s ender doe s  not ground 
the " D "  lead unt il aft er the regis trat ion 
is c omple t e d  but when re lay ( Cl )  operat es  
t h e  " D "  l e a d  i s  closed t o  t h e  w inding of 
re lay ( TDJ ) . If there is a false  ground 
on: the " D "  lead re lay ( TD3 ) will operat e 
and lock.· Relay ( TD3 ) , operat e d , also 
opens the l e ad t o  the winding of re lay "D"  
s o  that relay ( D ) c annot be operat e d  when 
the s ender c onne ct s ground t o  the " D "  lead. 
The ( TD3 )  operated also opens the c ircuit 
t o  the ( D ) lamp t rans ferr ing it t o  the ( DG ) 
l amp .  The operat ion of re lay ( MFlO ) l ight s 
the ( CO )  lamp. When relay ( MFlO ) i s  oper­
at ed the " C O "  lead is c los e d t o  the ( CO )  
relay wh ich operat es operat ing ( C Ol ) re lay 
wh i ch l ocks under control of �e lay ( YiFS ) .  
Relay ( CO l )  operat e d transferS\,, the " D "  lead 
from re lay ( TD3 ) t o  the wind ing of relay 
( D ) . The operat ion of relay ( CO )  ext in­
guishe s the ( CO )  lamp and l i ghts the ( CT )  
lamp . If the che ck of the " C O "  le ad doe s  
not funct ion properly the t es t  c ircuit will 
block and the ( CO )  lamp will rema in l it . 

8 . CHECK OF REGISTRAT ION LEADS ( SENDER 
PREPARED FOR REG ISTRAT I ON )  

8 . 1  " B" Swit chboard Sender and Po s it ion 
F inder.  

The operat ion of the ( CO )  and ( D ) re ­
lays l ights the ( CT )  lamp. The re lay in 
the s ender c ircuit wh ich operat es  over the 
" B "  lead caus e s  the s ender "Tl" , " Rl " , "Kl " , 
"K2 11 , "K3 " and ' 'H "  leads to be connected 
t o  the test c ircuit . The res istance bat ­
t ery on the "H " lead c ause s  the double test 
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feature ot the sender to tunot ion and close 
batt ery to the "Tl " lead , ground to the 
"Hl"  lead , and batt ery thru a l!larginal re ­
lay to the "Kl " lead. The ( CT ) relay op­
erat es over the "Kl " lead but the marginal 
relay in the s ender doe s  not operat e s ince 
the test c ircuit imposes a non-operate t e s t  
c ondit ion. However , i t  the sender marginal 
re lay operate s  false ly on this · non-operate 
t e s t  condit ion , a reorder s ignal will be 
transm itted to the marker and the t e s t  c ir ­
cu it will b lock when che cking the registra­
t ion . With the ( CT ) relay operat e d  a c ir­
cuit is clos ed to operate the ( CTl ) relay 
over the "T l" and "Rl 11 leads . The ( CTl ) 
relay operated, light s the ( RC ) lamp and 
operat es the ( CT 2 )  relay. The 11K2 11 lead 
should be open at this t ime , but if it i s  
c losed , the ( X) relay will operate ,  and 
pre vent ( CT 3 )  frClll operat ing. The ( CT2 )  
relay operat ed,  operat es  the ( CT 3 )  re lay and 
c onne cts bat tery thru the ( A )  res istance t o  
the "K2 " lead an d  thru the ( B ) r es istance 
t o  the "Kl" lead. The ( CT 3 ) relay l ooks , 
ext ingu i shes the ( CT )  lamp , l ight s the ( K )  
lamp and removes the bat t ery from the "H " 
lead.  

Battery over the 11Kl " and 11K2 " leads 
caus e s  the sender t o  funct ion to prepare 
for registrat ion and return batt ery o ver 
the "K3 11 lead operat ing the ( K ) relay.  The 
( K ) relay operat e d ,  looks and with "K" wir­
ing operat e s  the ( TRA )  and ( TRl ) re lays in 
s e r i e s . When F i g .  AR is furnished re lays 
( AB )  and ( ABl ) will be operat e d  f irs t in 
turn ope rat ing ( TRA ) and ( TRl ) relays . The 
operat ion of re lay ( ABl ) l ights the ( OAB)  
progr e s s  lamp. Th e  ( TR l )  relay operated,  
l ights the ( TH ) progre s s lamp if re lay 
( ABl ) is not furn ished.  The ( TRA ) relay 
locks under c ontrol of the ( C )  relay and 
operates  the ( TRB ) and ( TR 2 )  relays in 
s er ies . The ( TRB ) locks and operat es the 
( THC ) and ( TR3 ) r elays in s e r ie s . The 
( TRC ) relay locks and operate s the ( TRD ) 
and ( TR4) relays in s eries . The ( Kl ) re ­
lay then operat e s , in turn operat ing the 
( K2 )  relay. 

The ( K2 }  re lay c onnect s ground to the 
armature of the ( KPl ) relay. If the ( SKP ) 
key is normal , this  caus es the re lay int e r ­
rupt er c ircuit , which is compo s e d  o f  the 
( KPl ) to ( KP6 ) re lays , to s tart puls ing . 
If the ( SKP ) key is operat ed,  the s e c ondary 
winding of the ( KPl ) relay has previously 
been connected to ground by the operat ion of 
the ( G )  relay, s o  that puls ing cannot begin 
at this t ime s ince the ( KPl ) relay is  oper­
at ed to  hold its back contact clos e d  Wlt il 
thi s  ground is remove d. The pla c ing of the 
( KPl ) relay on it s back contact is ne ces s ary 
in order to insure the s tart puls ing of 
the ( KP l )  relay later in the c ircuit . Should 
the ( KPl ) relay contact be float ing , the 
( KPl ) re lay would not start puls ing without 
this c ondit i oning. The ( K2 )  relay also 
removes battery from the 11Kl 11 and 11K2 "  leads 
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caus ing the s ender to  funct ion to r emove 
bat t e ry from th e 1 1K3 " lead.  The removal of 
bat t e ry from the "K3 " lead,  re leas es the 
( K ) re lay .  W ith the ( K ) re lay re leas ed and 
the ( Kl )  relay operat ed the ( K3 )  relay oper­
at es and c lo s e s  thru the "Kl " , "K2 " and "K3 " 
leads t o  the numeri cal regis t er keys . The 
( KJ )  relay operat e d ,  ext ingu i shes the ( K ) 
lamp and l ight s the ( RR )  lamp .  If the che c k  
o f  the "K " l e ads fails to  funct ion properly 
the t e s t  c ir cuit will block and the ( K ) 
lamp w i ll be l ight ed . If the ( SKP ) key is 
operat ed the ( K3 )  relay also remove s the 
ground from the s e c ondary wind ing of the 
( KPl ) c aus ing the re lay int errupt er c ircuit 
t o  s t art puls ing. 

8 . 2 MF Puls ing S ender 

The operat ion of relay ( CO )  c l o s e s  
ground t o  operate relays ( KPA ) and ( KPS ) 
in s e r ie s . Relay ( KPS ) operat e d  ligh,t s the 
( KP )  lamp .  The ( KPA ) re lay lo cks unde r 
c ontrol of the ( C )  re lay and operat e s  re lays 
( TRA )  and ( TRl ) in s e r i e s  ( re lay ( FD )  nor ­
mal ) . R elays ( TRB ) , ( TR 2 ) , ( TRC ) ,  ( TR 3 ) , 
( T RD )  and ( TR4 ) are operated and lo cked as 
de s c ribed in above paragraph . The ope ra ­
t i on of relay ( TRD ) operat e s  re lay ( STA ) 
and ( ST l )  in s er i e s  ( re lay ( KPT ) opera t e d .  
Rel ay ( STA ) l ocks under c ontrol of the ( C ) 
re lay . 

A s  s oon as the s ender i s  s e l e ct e d  
bat t e ry is c onne ct e d  to  the " T " lead and 
ground t o  the "R "  lead.  Relay ( BSY) c on ­
t r o l s  the " T "  an d  " R "  le ads unt i l  ground is  
pla c e d  on the "RL" leads to s ignal that the 
s ende r is  s e i ze d .  With re lay ( C )  operat e d ,  
t h e  polar i ze d  ( A )  re lay is conne c t e d  t o  the 
"T " and " R "  l e ads and operat e s  from bat t ery 
and ground in the s ende r .  The operat i on of 
the ( A )  removes the ground from the s e c on­
dary w inding of the c ondens e r - t imed ( RVT )  
re lay allow ing it t o  start t o  operat e .  If 
the ( A )  relay is s t ill  operat e d  when the 
( RVT )  operat es the ( RVl ) re lay will ope r ­
at e and lock,  t h e  ( SSP ) laml p will be e x ­
t inguishe d indi cat ing that t h e  "Start Pul s e "  
was long enough. When the ( RVl ) operat es  
the s l ow relea s e  ( RV2 ) relay will s t ar t  t o  
releas e .  If the s ender revers e s  the bat ­
t ery and ground,  as it should ,  before the 
( RV2 ) releas e s , the releas e of the ( A )  fol ­
lowe d by the re leas e of the ( RVT )  will hold 
the ( RV2 ) and operat e the ( RV3 ) relay.  The 
( LSP ) lamp will be ext ingu ished indicat ing 
that the " St art Pul s e "  was not t o o  lon g .  
T h e  operat ion of ( RV3 ) operat e s  re lay ( A l )  
whi ch lo cks under c ontrol o f  relays ( CO )  
an d  ( STA ) .  R elay ( Al )  operat e d  ( a ) ext in­
gu ishes the ( CT )  lamp , ( b ) l ight s the ( RC )  
lamp , ( c )  opens the lead whi ch operat e d. 
re lay ( KPA ) , ( d ) opens the shunt ing path t o  
prevent f a l s e  shunt ing o f  t h e  ( Al )  re lay 
when re lay ( ST l ) releas e s , ( e )  c l o s e s  groU'ld 
t o  armature and windings of r elay ( KP l )  t o  
s t art puls ing , and ( f )  c lo s e s  the c ir cu it 
t o  the w inding of re lay ( KP5 ) . 

9 . REGISTER RELAYS RESET - "B" SWIT CH ­
BOARD SEJlDER AND POS IT ION FINDER 

The reg1•t•r re lays in the s ender c ir ­
c u i t  are under control o f  the re lay int e r ­
rupt er c ircu it ,  the ( TRl ) t o  ( TR4 ) re lays , 
and the nume r i c a l  reg is t er keys in the test  
c ircuit . Before operat ing the ( ST )  key of 
the t e s t  c ircuit , the numerica l keys cor­
res ponding t o  the number with wh ich it  is 
de s i red t o  t ••t the s ender sha ll be de pr e s ­
s e d .  The ( TR1)  t o  ( TR4 ) re lays , releas ing 
one 9y one aft er each digit , swit ch the 
t ransm i t t ing leads from one s e t  of numer i ­
c a l  keys t o  the next . The ,  purpo s e  o f  the 
re lay int errupt er c ircuit ( KP l )  to ( KP 6 ) 
re lays is t o  provide a def inite c lo s e d  
per iod f o r  operat ing the reg i s t e r  re lays in 
the s ende r .  

Ground is suppl i e d thru the front c on ­
t a c t s  of the ( G )  re lay t o  the ( L ) res i s ­
t ance and t o  the w indings of the ( KPl ) 
re lay . Th ia  caus e s  the operat ion of the 
( KPl ) re lay . When the ( KPl ) front c ontact 
c l os e s , the ( KPl ) re lay releas e s , and the 
opening of the front c ontact start s  the 
( KPl ) t o  operat e aga in. The operat iop of 
th is re lay ia de laye d due to the fa ct  that 
the c ondens er ( KP )  mus t  be charged by a 
current flowing thru the ( KPl ) s e c ondary 
w ind ing berore the r e lay can operat e .  Th is 
c ondens e r  charging current in the s e c ondary 
winding is in the direct ion to pre vent the 
re lay operat ion ,  and , therefore , the re lay 
will not operat e unt i l  the charg ing current 
has been suff i c i ent ly reduced,  s o  that the 
pr imary ampere turns are great e r  than the 
s e c ondary. The r e le a s e  of the ( KPl ) relay 
is de laye d in a a im ilar manner due to the 
( KP )  c ondenser dis charging thru the s e c on ­
dary w inding. The characterist i c s  of the 
( KP l )  relay and as s o c i at e d  condens er and 
re s istanc e s  are such that the re lay c ontact 
furn ishe s pul s e s  of approximat e ly . 050 s e c .  
clos e d  an d  . ol+O s e c .  open , when the ( SKP ) 
key is normal and approx • •  250 s e c .  c losed 
and . 250 s e c .  open with the ( SKP ) key op­
erated.  The slower key puls e s  are use d  t o  
de t e ct cert a in troubles in the s ende r  s t e e r ­
ing re lays and in making nonoperat e t e s t s  
o f  the s ender re g i s t e r  marginal re lays . 
The ( KP 2 ) , ( KP 3 )  and ( KP!+ ) relays repeat 
the puls e s  supplie d  by the ( KPl ) ·c ontact 
for the purpo s e  de s c r ibed be low. 

When the ( KP4) r elay clos e s  i t s  cont a c t , 
ground is suppl i e d  t o  operat e the ( KP5 ) 
relay unde r c ont rol of the ( TR4 ) and ( K3 )  
re lays and when the ( KP4) relay releas e s  
t h e  ( KP 6 )  relay is  operat ed.  The operat ing 
c ircuit is c lo s e d  through relay ( MF7 ) 
normal . The ( KP5 ) and ( KP6 ) re lays lock 
up under control of the ( TR4) re lay and their 
purpos e  is to abs orb the f irst pul s e  of the 
relay interrupt er s o  that the f irst pulse 
suppl ied t o  the s ender register re lays will 
be of full durat ion. The ( KP6 ) re lay op­
erat ed c lo s e s  bat t e ry to the cont acts  of 
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the ( KP 2 )  and ( KP J )  re lays and als o ext ends 
the c i r c u i t  from the ( KP!+ )  relay contact t o  
the inner end o f  the wind ing o f  the ( TRl ) 
re lay or re lay ( ABl ) if F i g .  AH i s furn ish­
ed. The c ontact s of the ( KP 2 ) , ( KP3 ) and 
( KP4 ) re 1ays make and bre ak s imultane ous ly.  
When ( KP 2 )  and ( KP J ) relay contacts closed,  
bat tery is c onne c t e d  thru the front c on­
tacts of the ( TR4) , ( TRJ ) , ( TR2 ) and ( TRl ) 
re lays and thru the operat ed thous and numer­
ical key t o  leads Kl , K 2  or K3 t o t h e  s ender 
c i rcu i t  for operat ing the s ender register 
re lays for thous ands regis trat ion .  Fig . 
AQ:  The ( KPI� ) re lay cont act c los ing , con­
ne cts  ground t o  the inner end of the wind ­
ing of the ( TRl ) re lay wh ich holds this 
re lay operated but shunt s the ( TRA )  relay 
and it re leas e s . When the ( KP4 ) relay con­
tact opens , the ( THl ) relay also re leas e s .  
Fig.  AR : The ( KP4) relay contact c los ing 
conne c t s  ground to the inner end of the 
winding of the ( ABl ) relay which holds th is 
re lay operat e d  but shunt s the ( AB )  relay 
and it re leas e s .  When the ( KP4) re lay c on ­
t a c t  opens t h e  ( ABl ) re la1 also rele a s e s . 
The re lease of relay ( ABl ) ( a ) recloses  the 
"TH " and "THl " le ads to the ( TRl ) re lay, 
( b ) transfers the pulse lead to  the inner 
winding terminal of relay ( TRl ) , ( c ) ex­
t ingu i shes the ( OAB ) lamp and l ight s the 
( TH )  lamp .  Unl es s the ( OA )  or ( OB )  key, if 
furn ishe d ,  is operated as de scribed in para­
graph 19 the ( AB )  and ( ABl ) relays perf orm 
no us eful func t i on at this t ime .  The next 
operat ion of relay ( KP4)  will conne ct groun d 
t o  the inner end of the winding of the ( TRl ) 
re lay and the call will progress as above 
for Fig.  AO. The ( T Rl )  re lay releas ed 
trans fers the register leads for hundre d  
regis t rat ion,  ext inguishes the ( TH )  lamp ,  
an d  l ights the ( H )  lamp.  Hundre ds regis ­
trat ion is acc ompl ishe d in the s ame manner 
as thous ands registrat ion jus t de s cribed 
exc e pt that bat t ery is c onnected thru the 
hundre ds key to the "Kl " , "K2 " and ''K3 " 
leads . The ( KP4) relay contact s clos ing 
for hundre ds r e g i s t rat ion shunt and re leas e 
the ( TRB ) relay and when the contact orns 
it releas e s  the ( TR 2 )  re lay. The ( TR 2  re­
lay transfe'rs the register leads for t ens 
regis trat ion ,  ext ingu ishe s the ( H }  lamp, 
and l ight s the ( T )  lamp .  Tens registrat ion 
is a c c ompl ished in the same manner as thou­
sands and hundre ds registrat ion exc ept that 
bat t e ry is place d on the "K- 11 leads thru 
the t ens key and the ( TRC ) and ( TRJ ) re lays 
are released as were  the ( TRB ) and ( TR2 ) 
re lays . On the next c losure of the ( KP4 ) 
relay contact s the ( TRD ) relay is shunte d  
an d  release d ,  and when the ( KP4) relay 
contacts  open the ( TR4 ) relay is released. 
When the ( KP 3 )  re lay contacts c lose  with 
the ( TR 3 )  re lay rele a s e d ,  the ( RR ) relay is 
operat ed. Th is closure of the ( KP2)  and 
( KP3 ) re lays doe s  not , therefore , make unit 
registrat ion and thereby complet e  the reg­
istrat ion in the s ender , but ins t e ad is 
us e d  to prepare the test c ircuit t o  release 
the s ende r register re lays wh i ch have been 
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operat ed.  The ( RR ) re lay operat e d ,  releas e s  
the ( Kl ) , ( K2 )  and ( K3 )  re lays an d  operat e s  
the ( RRl)  relay which locks and opens the 
operat ing c ircu it of the ( RR ) relay caus ing 
it t o  re leas e . The ( RRl ) relay operat ed,  
ext inguishes the ( RR )  lamp and c los e s  a 
c ircuit for the ( TC )  lamp under c ontrol of 
the ( K3 )  re lay. The ( K2 )  relay re leas e d  
c l o s e s  a c ircuit from battery thru res is ­
t ance t o  the "Kl " and "K2 " le ads . This 
caus e s the s ender t o funct ion and rele as e 
the register re lays that were ope rated dur­
ing the regis t rat ion just des cribe d .  When 
the s ender re lays have released and the 
s ender is aga in ready for regis t rat ion bat ­
tery thru a res istance is aga in connect ed 
t o  the " K 3 "  lead from the s ende r .  This 
operat es the (K)  r elay. With the ( K )  re lay 
operat e d ,  a c ir cuit ,  is again clos e d  for 
operat ing the ( AB )  and ( ABl ) , if furnished,  
( TRA ) , ( TRl ) , ( TRB ) and ( TR2)  etc .  re lays 
and the ( Kl )  and ( K2 )  relays then operat e 
as previous ly de s cr ibed. The ( K2 )  relay 
operat ed  removes the battery from the "KJ." 
and 11K2 11 l eads caus ing the s ende r  to func ­
t ion and remove battery fran the "K3 " lead 
releas ing the ( K) re lay. W ith the ( K) re ­
lay r e l e a s e d  and the ( Kl )  relay operate d  
the ( K3 )  relay i s  again operate d  which 
c los e s  thru the "Kl" , "K2"  and "K3 " leads 
t o  the numer ical· regis t er keys . The t e s t  
c ircuit is now i n  the s ame condit i on as i t  
was at the s tart o f  the "Regist er R e lays 
Re s e t " t es t  exce pt that the ( RRl ) relay is 
locked operat ed.  The t es t  c ircuit and 
s ende r are now ready for registrat ion .  

10 . REGISTRAT ION 

10 . 1  " B "  Switchboard S ender and Pos it ion 
F inder 

10 . 11 F ig .  AQ 

Registrat ion take s  place as de s c r ibed 
in the previous paragraph . All four digits 
are regist ere d this t ime ,  the ( TR4 ) re lay 
re leas ing as the transmiss ion of the units 
di git is completed.  The re leas e of the 
( TR4) relay st ops the interrupter relays . 

10 . 12 F i g .  AR . Nonoperate t est ( K3 ) Relay 

Registrat ion take s place as des cribed 
in the previous paragraph except that when 
re lay ( KP 3 )  is operated with re lays ( ABl ) 
and ( RRl ) operate d ,  ( ( OB)  key, if furnished,  
nonoperated)  battery will be conne cte d  thru 
res istanc e ( AE )  and ( AF )  to the "K3 " lead 
giving a non-operate current to the ( K3 ) 
re lay in the s ender.  The call should pro­
ceed in the usual manner but it the ( K3 ) 
re lay should operate fals e ly on this cur­
rent the s ender would re cord a ".5" on the 
thousands register and advance tor hundreds 
registrat ion premature ly. The test c ircuit 
will now proceed with the registrat ion of 
the four digits releas ing re lay ( TR4 ) as 
the transmiss ion of the units digit is 
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completed . The release o f  the ( TR4 ) relay 
stops the interrupter relays . With any 
button other than a " 5 "  operated on the 
thousand key the regi s ter check c ircuit 
would block with the No . 5 lamp l i t  for check 
of the thousands digi t . When the ( OF )  key 
i s  operated thi s te st i s  ine f fective as the 
test circuit wi l l  apply ground in place o f  
battery t o  the " K 3 " lead . 

1 0 . 2  MF Pul s ing Sender 

The regi ster relays in the sender cir ­
cuit are under control of the relay inter­
rupter c i rcuit , the ( TRl ) to ( TR4 ) relays 
and the numerical regi s ter keys in the te s t  
c i rcui t . Be fore operating the ( ST )  key o f  
the te st c ircu it , the numerical keys corre s ­
pond ing t o  the number wi th which i t  i s  
desired t o  te st the s ender sha l l  be depre s s ­
ed . The ( TRl ) t o  ( TR4 ) relays , releas ing 
one by one a f ter each digit , swi tch the 
pul s ing leads from one set o f  numerical 
keys to the next . The purpo se o f  the re l ay 
interrupter c ircuit ( KP l )  to ( K P 6 )  relays 
is  to provide a definite c l o s ed period for 
operating the register relays in the sende r . 

With the ( SKP ) key operated , ground i s  
supp l i ed through a back contac t o f  the nor­
ma l ( A l )  r e l ay to the winding of the ( KP l )  
rel ay , t o  place the ( KPl ) relay O n  i t s  back 
contact . The plac ing of the ( KP l )  relay 
on i t s  back contact i s  nec e s s ary in order 
to insure the start pul s ing o f  the ( KP l )  
relay later i n  the c i rcuit . S hou ld the 
( K P l ) relay contact be float ing , the ( KP l )  
re lay wou ld not s tart t o  pu l s e  wi thout t h i s  
condi tioning . 

Ground i s  suppl ied through a front 
contact of the opera ted ( A l )  relay to the 
windings of the ( KP l )  relay . This causes 
tqe operat ion o f  the (KPl)  relay . When the 
( K P l )  relay front contact c l o s e s , the ( K P l )  
relay releas e s , and the opening o f  the front 
contact s tarts the ( KPl ) relay to operate 
aga in . The operation o f  this relay i s  de­
layed due to the fact that the condenser ) ( K P )  mus t  be charged by a current flowing 
through the ( KP l )  relay secondary winding 
be fore the relay can operate . Thi s con -
dense� charging current in the secondary 
winding i s  in the direc tion to prevent the 
re l ay operat ion , and therefor e , the relay 
wi l l  not operate unt i l  the charg ing current 
ha s been su f f i c iently reduced , so that the 
pr imary ampere turns are greater than the 
secondary . The re l e a s e  o f  the ( KP l )  re lay 
is  delayed in a simu l ar manner due to the 

� · _J (KP)  conden ser di scharging through the 
secondary winding . 

// 

The c haracter i s t i c s  o f  the ( K P l )  re­
lay and as soc ia ted condenser and r e s i s ­
tance s  are such that the relay contacts 
fur n i s �  min imum pul ses o f  . 0 5 5  sec . c l o s ed 
and . 0 5 5  sec . open for K . P .  s ignal . For 
the numerical digits the res i s tanc e s  are 

replaced by other res i stances so that the 
relay contac ts furni sh minumum pu l s e s  o f  
approx imate ly . 0 2 7  sec . c lo s ed a n d  . 0 6 3  
sec . open when ( DPR) key i s  norma l . When 
the ( DPR) key i s  operated the length of the 
pulse closure and open , for the numerical 
digits , are reveraed .  The short pu l se clo­
sure i s  to test that the rece iver and sen­
der wi l l  proper ly function on a min imum 
pul s e  closure and the short open between 
pul s e s  is to test that the s ender wi l l  make 
the trans fer to the next reg i ster within 
thi s  open per iod . With the ( SKP ) key oper­
ated , the pu l s e s  are increased to approxi­
mately·  . 2 5 0  sec . c lo sed and . 2 5 0  sec . open . 
This w i l l  be described in Par . 1 0 . 2 2 .  The 
( KP 2 ) , ( KP 3 ) and ( KP4 ) relays repeat the 
pu l s e s  suppl ied by the (KPl ) conta c t  for 
the purpo ses descr ibed below . 

When the (KP4 ) relay c l o s e s  i t s  con­
tact , ground is supplied to operate the 
(KP 5 )  relay under control of the ( CO l ) 

relay , and when the ( KP 4 ) relay re l e a s e s  
t h e  ( KP 6 )  relay i s  operated . T h e  ( KP 5 )  
and ( K P 6 )  r e l ays lock u p  under control of 
relay ( KP S )  and the ir purpo s e  is to .abs orb 
the f i r s t  pu l se of the relay interrupter 
so that the f i r s t  pu l s e  suppl ied to the 
rec e iver and s ender will be of ful l  dura­
tion . The ( K P 6 ) re lay operated c l o s e s  the 
" T "· and " R " leads . from the conta c t s  of the 
( KP2 ) and ( KP 3 )  relays toward the s ender 
and a l so extends the c ircuit f rom the (KP4 ) 
relay contact to the inner end of the wind­
ing of the (KPS ) relay through i t s  front 
contact . When testing MF pu l s ing s enders 
the wir ing o f  the contacts of the ( KP 2 ) and 
( KP 3 ) relays are changed so that relay ( KP 2 ) 
contro l s  the " R "  and relay ( KP 3 )  contro l s  
the " T "  lead s . The contac ts o f  relays 
( KP 2 ) , (KP3 ) and ( KP4 ) make and break si­

mu ltaneous ly . When the contact s  o f  relays 
(KP2 ) and ( KP 3 ) close for the f ir s t  digit 

the mu l t i frequenc ies for the K . P  • .  s ignal 
" SPT " and " KPT " leads connected to the con­
tact s  of re l ay (KPS) ( operated ) are c lo sed 
thru contac t s  of relays ( TRl ) , ( TR2 ) , 
( TR3 ) and ( TR4 ) ( operated ) contacts of re­
lays ( KP 2 )  , ( K P 3 ) ( operated ) thru repeating 
coi l ( A ) , lC pads ( HL ) and ( IN )  and repeat­
ing c o i l  ( T )  to sender . The ( KP 4 ) relay 
contact clos ing , connects ground to the 
i nner end of the wind ing of r e l ay ( KP S )  which 
holds this r e l ay operated but s hun t s  relay 
( KPA) which releases . When the ( KP 4 )  re-
lay contact opens , relay ( KP S )  is relea sed . 
Re lay ( KPS ) released ( a )  trans fers the " T "  
and " R "  lead s from the " KPT " and " KPR" leads 
to leads " TH "  and " TH l "  to the thou san.d s 
regi ster key through conta c t s  on r e l ay 
( O i l )  , ( norma l )  , ( b) extingu i shes the ( KP )  
lamp , ( c )  l ights the ( TH )  lamp , and ( d )  
opens the operat ing c i rcuit for the ( KPT)  
relay . Re lay ( KPT ) i s  held operated unt i l  
relay ( KP 6 )  releases t o  prevent a f a l se 
pu l s e  in c a s e  the (KP2 ) and ( KP 3 )  r e lays 
again c lo s e  their front contac t s . When the 
( KPT ) relay releases the interrupter i s  
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stopped t o  permi t chang i ng the interrupter 
network re s i s tanc e s  to g ive the digit pulse 
timing in place o f  the " KP "  s ignal timing . 
The release of relay ( KPT ) causes the op­
erat ion of relay ( PR) and a l so opens the 
operating c ircuit of s low release relay 
( PRS ) which releases again clos ing the 
ground to the interrupter which resume s 
pul s ing a s  above . The ( TH ,  ( H )  , ( T )  , & 
( U) l amps re ferred to under " Rewi stration " 
are the " Pulse Progre s s  Lamps " .  The next 
c l o sure and opening of the contact s  o f  re ­
lays (KP2 ) , (KP3 ) and (KP4 ) after relay 
( KP6 ) has operated completes the thousands 
reg i s tration in the sender and releases re­
lay ( TRl ) , Re lay ( TRl ) releases ( a )  trans­
fers the "T"  and "R"  leads to the hundreds 
register key over leads "H"  and " Hl "  (b)  
ext ingu i shes the ( TH )  lamp , and ( c )  light s  
t h e  ( H )  lamp . T h e  hundred s ,  t e n s  and un its 
reg is trations are comp leted in a s im i lar 
manner as the thous ands except that the " T "  
and " R " lead s  are connected t o  the hundreds , 
tens and uni t s  register keys in sequence . 
The release o f  relay ( TR4 ) a f ter units reg­
i s trat ion connects the " T "  and " R "  to the 
" S tart"  s ignal frequenc i e s  over lead s  " STT" 
and " STR" through contact s  on relay ( ST ! )  
operated . The " start" s ignal wi l l  now be 
transmitted in the same manner a s  the pre ­
vious d igits to s imu late service cond i t ions 
but the sender shou ld now have advanced to · 

a condttion in which the start s i gnal has 
no effec t .  The release o f  relay ( ST l )  
( a )  opens the " T "  and " R "  leads , ( b )  opens 

the ground from the interrupter s topping 
the interrupter relays ( c )  exti ngui shes 
the ( ST )  l amp and ( d )  l ight s the ( D )  lamp . 

1 0 . 2 2  Long Pul s e  ( SK P )  Key Operated 

With the ( S KP) key operated , the pu l­
ses are inc reased to approx imately . 2 5 0  sec . 
elosed and . 2 5 sec . open . 

When te s t ing " B "  terminating senders , 
with the ( SKP)  key operated , the " B "  sender 
register relays are te sted to insure meet­
ing the ir operate . and non-operate cond i ­
tions imposed in service . The operation o f  
the numerical keys ( O )  t o  ( 4 )  inclus ive , 
and keys ( 6 )  and ( 8 ) , impo s e s  operate test 
conditions on the s ender reg i s ter relays . 
The number ( 9 ) numerical key when operated 
impo ses non-operate test cond itions on the 
" B "· s ender marginal relays . The number ( 7 ) 
key impo ses an opera te test condi tion to 
the ( K 3 )  relay on its secondary winding , . 
and the number ( 5 )  key impo ses an operate 
te st to the ( K 3 )  relay on its pr imary wind­
ing . 

When test ing " MF "  terminating sender s , 
w i th the ( SK P )  key operated , the s low pul s e  
i s  nece s sary t o  determine i f  the s ender ( TO )  
relay i s  func tioning t o  prevent reg i s ter ing 
a digit on a particular group of sender re­
g i s ter re lays and then registering the same 
digit on the succeeding group of regi ster 
relays . Th i s  wi l l  occur if the sender ( TO )  
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r e l a y  f a i l s  to rema in l oc ked operated dur ­
ing the full c l o sure o f  any dig i t . The 
sender receiver i s  arranged to accept any 
digit , and then cause the s ender to reg i s ­
t e r  the digit , after which t h e  sender i s  
prepared for reception of the succeeding 
digit by connecting a s econd group o f  reg ­
i s ter relays . I f  the f i r s t  digit pu l s e  i s  
prolonged , such a s  might occur i f  the op­
erator holds a digit key operated for an 
extended interval o f  time , or unt i l  the 
s ender had connected the second group o f  
regi ster relays , then thi s  s ame pul s e  would 
make two regi stration s . Sender re l ay ( TO )  
locked operated , dur ing t h i s  interva l , pre­
vent s thi s . 

Thos s l ow pul s e  test may a l s o  be u s ed 
to a s s i st the maintenance man i n  the de­
tec t i on o f  troubles in the s ender reg i s ter 
c ircu i t . 

1 0 . 3  Mul t i -Off ice Ind ication 

When either MF or " B "  sender s are ar­
ranged to complete calls in mu lti-o f f ic e  
terminat ing u n i t s  there a r e  three method s 
of control l ing thi s  indication a s  fol lows : 

( a )  Where there are only i nd ividual 
trunk groups . 

( b )  Where there are only c onunon trunk 
groups . 

( c ) Where there- are both individual and 
common trunk group s . 

1 0 . 3 1 I ndividual Groups of Trunks With Ar­
rangement (A)  or ( C )  

I n  thes e  c a s e s  the s ender receive s the 
o f f ice indication from the trunk group 
through the l ink . C a l l s  from trunks to o f ­
f i ce " A "  cause the " OA "  lead t o  b e  grounded 
and the sender connect s  the marker " OAB " 
lead to the "CK3 " l ead . The c a l l  i s  there ­
b y  routed t o  o f f ic e  " A "  without keying an 
o f f ice digit . 

To test s ende r s  for thi s the ( LOA) 
key - 0 1 0 6  wi l l  be operated and the ( OAB ) 
key - 0 1 1 4 wi l l  be norma l . C a l l s  from the 
trunks to o f f ice " B "  c au s e  the " OB "  lead to 
be grounded and the s ender grounds the " OAB " 
lead to the marker . No o f f i c e  dig i t  i s  
keyed . T o  test senders for th i s  the ( LOB ) 
and ( OAB ) keys are operated . See Sections 
0 1 0 6 , Par . 1 0 . 1  and 0 1 1 4 , Par . 3 . 6 .  

1 0 . 3 2 Common Group of Trunks - Arrangement 
( C )  

The senders i n  this c a s e  receives an 
" OC "  lead ground from the trunk group 
through the l ink and an o f f i c e  dig i t  mus t  
b e  keyed . When te s t ing senders so arranged 
the ( LOC ) key should be operated which in­
dicates to the sender that a code digit w i l l  
b e  rec e ived . The s ender arranged its e l f  

A .t  
7. I 
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for rece iving f ive digits . In the 11 B11 

swit chboard sender an indicat i on will be 
rece ived over the " T " and "R" leads from 
the "B" pos it i on as t o  whether the call is 
for " Off ice  A" or " Off i c e  B" as outl ined 
in S e c t ion 011 2 ,  par . 18 . In the M-F s en­
der there are c ros s - c onne ct ions provided 
s o  that any di� it may be  used for e ither 
�' Off i c e  A "  qr "off ic e  B" . In e ither s en­
der when " Off i c e  B "  is  indicat ed the " OAB" lead t o  the marker w ill be grounded and 
the test  c ircuit ( OAB)  key mus t  be ope ra ­
t e d .  The test  c ircuit otherwise funct ions 
as des c r ibed for a regular call . 

�0 . 33 Connnon Group of Trunks - Arrangement 
( B ) 

In thi s  case an off ice digit mus t al­
ways be keye d .  The s ender do es not re ­
c e ive an off ice  indi cat i on from the l ink . 
The ( LOA ) , ( LOB) and ( LOC ) keys will be 
omitted if there is  not s ome other type or 
group of s enders that requires a l ink of­
f i c e  indicat ion . In any event. the off i c e  
di git is keyed to the s ender a s  des cribed 
in this s e ct ion .  

11 . CHECK OF "D" LEAD - MF PULS ING SEN ­
DER 

When regis t rat ion i s  completed in the 
s ende r  ground is c onne c t e d  to the "D" lead 
and the " CO" lead i s  opened.  The open ing 
of the "CO"  lead releas es  the ( CO )  re lay.  
The " D "  l ead is c onne cted t o  a polari zed  
re lay ( TC l )  in  the s ender c ircu it and when 
the ( Cl )  re lay has operat ed,  this polar i zed 
re lay is conne cted t o  the  ( D ) relay thru. 
the ( D) res istanc e . The ( D ) relay ope r ­
a t e s  and ( a ) l o cks under control of the 
( D) relay, ext inguishes the ( D ) lamp and 
( b ) l ight s the ( TC )  lamp . The locking 
ground from the t e st c ircuit o ver the " D11 
lead operat es the s ender polar i zed re lay 
caus ing the s ender to progress  with the 
call . The ( D ) res i s t ance in the ( D ) lead 
is  us ed t o  make an operat e t e s t  of the s en­
de r polari zed re lay . If the che ck of the 
"D"  lead does  not funct ion properly the 
test  c ircuit will block and the ( D) lamp 
will rema in l it .  

1 2 . SENDER REGISTER RELAYS - MARGINAL 
TESTS - " B "  SWIT CH BOARD SENDER AND 
POS IT ION FINDER ( SKP ) KE Y  OPERATED 

The s ender register  r9lays are t e s t e d  
to  insure meet ing the ir operat e and non­
operat e c ondit ions imposed  in s e rv i c e . 
The operat ion of the numerical keys ( 0 )  t o  
( 4 ) inclus ive , an d  keys ( 6 ) an d  ( 8 ) , im­
pos e s  operate test c ondit ions on the s en­
der register re lays . The number ( 9 ) numer­
ical keys when operat ed impos e non -ope rate 
test c ondit i ons on the s ender marginal re ­
lays . Thes e  non -operat e tests  should be 
made with s l ow key pul s es , ( SKP ) key oper­
ated.  The number ( 7 )  key imposes  an oper­
ate test  c ondit ion of the ( K3 )  re lay on 

i t s  s e c ondary winding, and the nU111ber ( 5 ) 
key impo s e s  an operate teat  of the ( K3 )  re ­
lay on its pr imary winding .  

13 . REGISTRAT ION COMPLl:!."'TED 

13 . 1  " B" Swit chboard Sender and Pos it i on 
F inder 

When registration has been canplet ed 
the s ender funct ions t o  open the "T 11 and 
"R " leads re leas ing the ( CTl ) re lay , wh ich 
ext ingu ishes the ( RC )  lamp·. 

13 . 2  MF Pul s ing Sender 

When registrat ion has been completed 
the s ender funct ions t o  open the 11T 11 , 11R 11 
and " CO "  l eads re leas ing the ( A l )  re lay 
whi ch ext ingu ishes the ( RC )  lamp. Re lay 
( CO )  als o opens the " BK "  lead toward th e 
Reg ister Check c ircuit . 

14. STEP -BY-STEP REGISTRAT ION 

In order t o a i d  in l o cating troubles 
the pulses may be t ransm itte d to  the s en­
der one at  a t ime under c ontrol of a key. 
The ( SS ) key in the revert ive puls ing 
c ircuit is operated whi ch grounds the "SS" 
lead and operat e s  the ( KS )  relay. This 
opens the c ircuits  of the ( KP 2 )  and ( KP 3 )  
re lay contacts , prevent s the ( KP - )  relays 
from puls ing,  and closes  the path of the 
( KA )  re lay t o  the revert ive puls ing c ir­
cuit . Each operat ion of the ( AV )  key in 
the revert ive puls ing c ircuit grounds the 
"AB " lead , operat ing the ( KA )  re lay wh ich 
closes the c ircu it ordinar ily clo s e d  by 
the int errupt er relays . In th is manner a 
pulse  is transm i tt e d  and the ( KPA ) and 
( KPS ) relays on MF s ender tests or ( TRA ) 
and ( TRl ) re lays on "B"  switchboard sender 
and pos it i on finder under tests funct ion 
as on regular int errupt er puls 1ng .  The 
other steering r elays are operat ed in this 
manner as they are on regular puls ing. 
Remote c ontrol j a cks lo cated at the sender 
frames may be us e d  instead of the test  
frame key for operat ing the (KA)  re lay. 
A 3 2A t est set  is  us e d  for th is purpo s e , 
us ing the key wpich short s  the s le eve t o  
the t ip.  

15 . TRUNK DIS C ONNECT TEST 

15 . l  "B"  Swit chboard S ender and P os it ion 
F inde r  

The re is a feature in the s ender 
c ir cuit wh i ch funct ions t o  restore the 
c ircuit to nonual in case a premature dis ­
c onne ct s ignal i s  re c e ived fran the trunk 
c ircuit . When this feature is to be t e s ­
t e d  the #5 c lass  key o f  the c onne ctor c ir ­
cu it is  o perat e d  wh ich suppl ies ground 
over the "TD" lead operat ing the ( TDl ) re­
lay. When the ( C l )  re lay operat e s  the "D" ,  
lead is  c losed fran the conne ct or c ircuit 
thru the front c ontacts of the ( TDl )  re lay 
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to the winding of the ( TD )  relay. The ( TD )  
re lay operat es under this condit ion but 
the polari zed re lay in the s ender does not 
operat e .  The ( TD)  operates and locks and 
the locking ground is supplied to the "D" 
lead which caus es the sender polar i ze d  re ­
lay t o  operat e .  The ( TD )  relay operated 
also causes the ( TDl ) relay to  releas e .  
The ( TDl ) relay i s  s low released in order 
to allow suff ic ient t ime for the s ender 
relays to funct ion.  The ( TDl )  relay re­
leased,  connects the "D" lead to relay 
( TD) ) , the s ender polari zed relay releas es 
and the s ender then funct ions to  restore 
to norm.al . The s ender opens the " S "  lead 
which caus es the ( Cl )  relay to release . 
Ground thru the front contacts of the ( TD )  
relay an d  back contacts of the ( Cl )  relay 
is suppl ied over the "ADV" lead to the 
c onnect or c ircuit caus ing the teat c ircuit 
to advance .  If the premature dis connect 
feature of the s ender fa ils to funct ion 
properly the " S "  lead will not be opened 
by the t ime the ( TD2) relay has releas ed.  
The ( TD2 ) relay releas ed,  furnishes a 
locking c ircuit for the ( Cl )  relay. With 
the ( Cl )  re lay locked under this condit ion 
the test c ircuit will blo ck and the ( D) 
lamp will rema in l it .  If the s ender fails 
t o  remove ground frcn the 11 D" lead , the 
( TD) ) relay will operat e and lock open ing 
the "ADV" l ead and blocking the test  cir­
cuit with the ( D ) lamp lit . Precaut ions 
outl ined in s e ct ion -0102 under "Trunk 
Dis connect Test"  should be observed.  

15 . 2 MF Puls ing S ender ( Over " T "  and "R" 
Leads ) 
#5 Class Key and ( DPR ) key Operated.  

There is  a feature in the s ender 
c ircuit which funct ions t o  restore the c ir­
cuit t o  norm.al in cas e a premature dis ­
c onne ct s ignal is rece ive d  fran the trunk 
c ircuit . When this feature is to be tested 
the #5 c lass key of the c onnector c ircuit 
is operat ed supplying ground over the "TD" 
lead to operate re lay ( TD8 )  when relay 
( TR3 ) operates with re lay ( DLT ) normal an d  
re lay ( MF8 )  operat ed. Relay ( TD8 ) opera­
ted ( a ) lo cks t o  the " ST "  relay ground 
through a front contact of relay ( C ) , ( b ) 
opens in part the puls ing c ircuit ground 
lead and ( c ) clos e s  in part a c ircuit t o  
operate relay ( TD4) . Relay ( TR3 ) operate d  
ma int a ins a c losure o f  the puls ing c ircuit 
ground. The s ender test. c ircuit proc e eds 
to s end puls e s  as previously de s cribed un­
t i l  ( TR) ) relay releas es  when the puls ing 
c ircuit is opened prevent ing further pul ­
s ing. The releas e o f  relay ( TR) ) now op­
erat es  relay ( TR4) in turn operat ing relay 
( TD5 ) which in turn operat es re lay ( TD2) . 
The operat ion of relay ( TD4 ) and ( TD5 ) 
closes the 11T 11 and "RT' l eads from the s en­
der to relay ( TD6 )  which operat es in turn 
operat ing re lay ( TD7 ) .  Relay ( TD7 ) oper­
ate d  ( a ) locks t o  the "TD" lead under c on­
trol of the ( MF8 )  relay, ( b ) opens the 
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operat ing winding o f  relay ( TD5)  which i s  
s low release , an d  ( c )  closes in part a 
c ircuit to the 11ADV11 lead to the connector 
c ircuit . The re lea s e  of relay ( TD5) opens 
the "T " and "R" c ircu it through relay (TD6)  
but leave s  a 30 , 000 ohm leak across them . 
The opening or the "T " and "R " leads causes 
the s ender to restore , opening the 11811 lead 
and perm itt ing the ( Cl )  to releas e .  The 
releas e of relay ( TD5 ) caus e s  the release  
of relay ( TD2) . Relay ( TD2) is slow r e ­
leas e t o  t ime the releas e of the s ender re­
lay. Ground through the back contact s  of 
relay ( TD2)  front c ontacts of re lay ( TD7 ) 
and back c ontacts on rela7. ( TD} ) and ( Cl )  
is suppl ied over the "ADV lead to the 
connector c ircuit c aus ing the test  c ircuit  
to advance . If  the premature dis connect 
fe ature of the s ender fails t o  funct ion 
properly the 11 3 11 lead will not be opened 
by the t i.me the ( TD2 ) relay has releas e d .  
The ( TD2)  relay released furnishes a lock­
ing c ircu it for the ( Cl )  relay. With the 
( Cl )  relay locked under this condit ion the 
test  c ircuit will block and the ( TD) lamp 
will rema in l it . Pre caut ions out l ine d  in 
s e ct ion -0102 under "Trunk Dis c onnect T es t "  
should b e  obs erved.  

15 . 3 MF Puls ing Senders - "D" Lead 

In the MF puls ing s ende r  ground is  not 
clos e d  to the "D" lead unt il all the reg i s ­
trat ion is compl eted.  There is a feature 
in the s ender c ircuit which funct i ons t o  
restore the s ender c ircuit to normal in cas e 
of a dis connect aft er the supervis ion has 
been transferre d bac k  t o  the trunk c ircuit . 
When this feature is t o  be tested the #9 
c lass key of the conne ct or c ircuit is oper­
ated wh i ch suppl ies ground over the "TD" 
lead operat ing the ( TDl ) re lay and ground 
over lead "TDI11 operat ing re lay ( DLT ) . The 
operat i on of the #6 c lass key should be de ­
layed unt il the test frame has restored to 
normal from any previous tes t s .  With the 
( Cl )  relay operat e d  the "D" l ead is c·los e d  
from the conne c t or c ircuit thru the front 
contacts of re lay ( TDl ) t o  the winding of 
the ( TD )  re lay. When the s ender appl ies  
ground to  the " D" lead aft er regis trat ion 
is completed relay ( TD )  operat es but the 
polar ized  re lay in the s ender doe s  not op­
erat e .  The ( TD )  re lay lo cks and the locking 
ground i s  suppli e d  to the " D "  l ead through 
winding of relay ( TC O ) , and the ( EZ )  res i s ­
tanc e in paralle l ,  caus ing the operat i on of 
the polari zed re lay in the s ender.  The (TD)  
relay operat ed,  causes the re lease of re lay 
( TDl ) . Relay ( T CO )  will not operat e unt il 
re lay ( TC 2 )  in the s ender has operat ed due 
to insuff icient current . The operat ion of 
rela7 ( TC 2 ) caus es  the operat ion of relay 
( TC O )  which locks . Relay ( TCO ) must b e  op­
erated and locked before relay ( TDl ) breaks 
its front contact . Relay ( TDl ) is slow re ­
leas e in order to allow suff i c ient t ime for 
the s ender re lay to funct ion . The ( TDl ) 
relay releas ed connect s the 11D11 lead to 
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relay ( TDJ ) . The s ender polari zed re lay 
re l e a s e s  and the s ender then .funct ions t o  
re s t ore t o  normal . The s en der opens the " S "  
lead wh i ch permits the ( C l )  re lay t o  rel eas � 
Ground through ( TD2 ) re lay releas e d  and the 
front contacts of the ( TD )  relay and back 
contacts of re lays ( TD3 ) and ( C l ) is  sup ­
pl ied over the "ADV" lead to the conne ctor 
c ircuit caus ing the test  c ircuit to advanc e . 
If this dis conne ct feature of the s ender 
fa ils t o .funct i on properly the " S "  lead 
will not be opened by the t ime the ( TD2 ) re ­
lay has released.  The ( TD2 ) relay re leas ed 
t'unnished a lo cking c ircuit for the ( Cl )  
re �ay. If re lay ( TC O )  is not operat e d  by 
th� operat ion of the s ender ( TC 2 )  relay, 
gr9und under control of re lay ( DLT ) , through 
th� back c ont act of re lay ( T C O )  will hold 
re ].ay ( Cl )  operated although the 11 S 11 lead 
wa� opened.  With the ( Cl )  relay locke d 
un �er this c ondit ion the te st c ircuit will 
bl9 ck and the ( D ) lamp will remain lit . 
If the s ender fa ils to remove ground fran 
th� "D" lead the ( TDJ ) relay will operat e 
anq lo ck, opening the "ADV" lead and block­
in� the test c ircuit . On a s at is factorily 
completed t e s t  the ( D ) lamp wil l rema in lit 
un� il the release of relay ( C O l ) . Pre cau­
t iqns outl ine d in s e ct ion -0102 under 
"TJ;'unk Dis c onnect T e s t "  should be obs erved . 

MF Puls ing Sender - Test  of Releas e 
of Sender ( FT )  Relay - ( TFT )  Key 
Operated 

There is a feature in the s ender t o  
open the 11 3 11 lead in cas e cert a in funct ions 
are not completed within a def init e t im e .  
The operat ion o f  the "TFT " key ins erts 250 
ohms int o the locking c ircuit of re lay ( D ) .  
Thi s  re s is t anc e s erves to  lock relay ( D ) but 
pr�vents the operat ion of polar ized relay 
( TC l )  in the s ender.  As  relays ( TC l )  and 
( TC2 ) in the s ender are not operat e d  the 
s e�der is  not connected to a marke r .  The 
( Tf

.
T )  key operated als o operates relay 

( Tp5) , through a normal cont act on relay 
( TP7 ) , in turn operat ing relay ( TD2 ) . The 
operat ion of relay ( D ) , aft er the c anplet ion 
of' puls ing operate s  re lay ( TD7 ) opening the 
operat ing c ircuit of relay ( TD5 ) whi ch re ­
leas e s  in turn releas ing re lay ( TD2 ) . If 
the ( Cl )  relay has not re leas ed by the open ­
ing of lead 11 s 11 ,  by the t ime relay ( TD2 ) has 
released re lay ( Cl )  will be lo cked and the 
test  c ircuit blocked,  as previously des crib­
ed , with the ( T C )  lamp l it .  

16.  TEST OF ORDER TONE C IRCUIT - "B"  'SWITCHBOARD SENDER AND POSIT ION FINDER 

When it is de s ired to check the order 
t Qne c ir��it and tranSllli s s ion c ircuit of the 
s ender , the ( TT )  key is operated which alloWB 
the s ender c ircuit to  funct i on and pick an 
i �le o ccup ie d pos it ion c ircuit . The ( TT )  
k�y als o operates the ( T P )  re lay l ight ing 
tqe ( P )  lamp. The 11T 11 and 11 R 11 leads whi ch 
i� service are ext ende d  to the trunk c ircuit 

are c onne cte d to the t elephone c ircuit of 
the test  c ircuit . This enables the test 
man to  che ck the qtiality of the order tone 
and transmiss ion.  

· With the t est c ircu it in this condit ion 
the test man may request  the 11 B 11 operator 
to operat e keys or ' �ertorm any function 
wh i ch she normally does on a regular service 
call .  The operat ion of the ( PD )  key of 
the po s it ion may be us ed t o  te s t the re ­
order feature of the s ende r .  The numerical 
keys in the t est c ircuit should be operat ed 
c orres ponding to  the number kered at the 
pos it ion . If the pos 1t iort ( PD )  is  to be 
operat ed,  the H o .  5 key shoul d  be operated 
in the t est c ircuit for those digits not 
transmitt ed fran the pos it ion .  Als o  the 
( RO )  key should be operat ed to check the 
reorder feature of the s ender . 

17 . POS IT ION CIRCUIT TEST - 115 11 SWITCH­
BOARD SENDER AND POS ITION' FINDER 

When it is des ired to test a pos it i on 
c ircuit the t est is  made by two test  men , 
one lo cated at the 11811 pos it ion t o  be t est ed 
and the other at the test frame . The 11B11 
pos it ion c ircuits are t est e d by the test 
c ircuit in conne ct ion with a s ender c ircuit . 
For this reas on a s ender shoul d be s e lect ed 
and then , with the ( REP ) key operate !i ,  
rout ine d to  assure sat isfac t ory operat ion .  
After the s ender has been rout ined , the ( TP )  
key is operat ed. This key may b e  operated 
as the test c ircuit is progres s ing in its 
rout ine test  of the s enders . If the ( TP )  
key i s  operated before the ( CT2 )  relay op­
erat es , then the next operat ion of the ( CTl ) 
relay operates  relay ( TP ) . H owever,  if the 
( TP ) key is operat ed aft er the ( CT 2 )  relay 
operates the rout ine test in progres s  is 
c anplet ed and a new t est s t art ed.  Dur ing 
this new t est the operat ion of the ( CTl ) 
operat es relay ( TP ) . The ( T P )  relay when 
operated , c onne cts the "Kl " , 11K2 " and "K311 
leads from the s ender to the pos it ion test 
c ircu it for us e 1n numerical registrat ion 
fran the pos it ion c ircuit under test . The 
pos it ion c ircuit to  be tested is connected 
to the test c ircuit thru the ( S )  206AU s e ­
lector. The ( PP )  key is operated and the 
( S )  select or stepped to the des ired pos i ­
t ion circuit . When the ( PP )  key is operated 
and the dial is moved off normal , a c ircuit 
is clos e d  from round on the ( PP )  key t o  
operate the ( DO relay thru the puls ing con ­
t a c t s  of the dial.  The ( DO )  relay operat ed 
energi ze s the s e lector magnet and when the 
dial puls ing oontacts break the ( DO )  re lay 
releas es , releas ing the s ele ctor magnet , 
thus s t epping the s elector one pos it ion for 
each open ing and closure of the dial . When 
the des ired pos it ion has been reached, the 
( PP )  key is re leas ed and the ( PT )  key is 
ope�ated.  The test-man at the pos it ion 
theri plugs a t elephone set  int o the regular 
t elephone jacks of the s ele ot ed " B" pos i ­
t ion . The ( PT ) ke7 operated als o operates 
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the ( PT )  relay which conne cts battery and 
ground thru the winding of the ( PT l )  relay 
t o  270 ohm batt ery over the "H" lead to the 
pos it ion c ircuit . This causes  the ( PT l )  re ­
la7. to operate to 270 ohms bat tery over the 
"H ' lead. The ( PTl )  relay will not operat e 
it the res istance to battery over the 11H11 
lead is greater than approximately 350 ohms 
or if the 270 ohm bat tery is shunt ed by a 
false ground to approximately 100 ohms or 
less . The ( PTl ) relay operated operat es 
the ( PT 2 )  relay. The ( PT2 )  relay operat ed, 
closes batter? thru the winding of the ( PD) 
relay to the 1Kl11 lead of the pos it ion cir­
cuit . This causes a relay in the pos it ion 
c ircu it t o  operate and the ( LK)  lamp at 
the pos it ion to finish . The man at the 11 B11 
pos it i on observing the flashing lamp de ­
pre s s e s  the ( PD)  key at the pos it ion .  This 
caus es the ( PD)  relay in the teat c ircuit 
to operat e which operates the ( PDl ) relay, 
ext inguish ing the ( PDl ) lamp . When the ( PD )  
key a t  the pos it ion is released the ( PD2 ) 
re lay operat es in s eries with the ( PDl ) 
relay and both relars hold through the front 
c ontact of the ( PDl } relay. The ( PD2) relay 
operat ed conne cts transmiss ion battery and 
.ground to the 11T 11 and 11R11 leads of the 
pos it ion c ircuit . This operates  the ( T )  
relay in the pos it ion circuit which l ights 
the ( S )  lamp at the pos it ion and als o caus es 
the pos it ion c ir cuit to funct ion and trans ­
mit order tones over the 11T 11 and "R" leads 
after which the c ircuit for transm itt ing 
speech is established between the "B"  po ­
s it ion and the t est c ircuit . The ( T )  re lay 
in the pos it ion c ircuit operat ing als o 
causes battery t o  be removed from the "H" 
lead. Thia releases the ( PTl )  relay. The 
"B" pos it ion will appear busy to any hunt ­
ing s e lector however even though batt ery and 
ground thru the windings of the ( PTl ) relay 
remain connected to the 11H 11 lead. With the 
( S ) lamp l ight ed at the pos it ion the test 

man again depres s es the ( PD )  key at the po­
sit ion.  The ( PD )  key operates with 11 G11 
wiring the ( DS )  relay in the t eat c ircuit 
which operat es the (TR)  relay. The ( TR )  re­
lay operated, ext inguishes the ( PD2 ) lamp 
and connects the Kl, K2, K3 leads from the 
pos it ion c ircuit thru the test c ircuit t o  
the Kl ,  K 2  an d  K 3  leads respect ively, of the 
s ender c ircuit . Inst ead of operat ing the 
pos it ion c ircuit ( PD )  key the second t ime 
the teat man any remove the operat or ' s  plug 
mc:mentar ily t o  test the ability of the po -
a it ion t o  s end a PD s ignal in this manner. 
The c ircuit operat ion in the s ender test 
c ircuit is the s ame in e ither cas e .  The 
pos it ion c ircuit and sender c ircuit then 
funct ion and pre�e for registrat ion and, 
when ready, the ( S )  lamp at the pos it ion is 
ext inguished. The teat man at the pos it ion 
can then proceed to key up on the pos it ion 
numeri cal keys any number that the t eat man 
at the test frame has keyed up on the t est 
c ircuit numerical keys . At any t ime before 
the units digit ia pulsed, the pos ition ( RS )  
key may be operat ed to test this feature . 
When the last digit has been recorde d  by the 
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s ender and the key released, the s ender 
c ircuit funct ions and opens the "T" and "R" 
leads . The test c ircuit and sender c ircuit 
then funct ion t o  advance to normal aft er a 
check has been aade of the registrat ion .  
I t  should b e  noted that once a s ender has 
been s e i ze d  ita t ime out c ircuit start s to 
funct ion and will s ound its minor alarm in 
30 t o  60 seconds which means that all the 
digit s should be keyed in lea s  than this 
t ime .  If the ( REP ) key 18 opei-at ed the 
test is repe at ed. The test c ircuit will 
advance and operate for re gistrat ion in 
conne ct ion with the pos it ion. circuit . A ­
nother pos it ion circuit may b e  se lected 
and t e s t e d  o r  the same one ret e st e d .  T o  
re leas e the pos it ion c ir cuit the ( PR )  key 
in the test c ircuit is operat ed. Thia o ­
pens the " T "  lead releas ing the ( T )  relay 
in the pos it ion circuit wb.ich returns t o  
normal an d  re connect s 270 ohms battery to 
the 11H "  lead. The ( PR )  key operat ed also 
releases the ( PDl ) , ( PD2 ) , ( TR )  and ( PT 2 )  
relays � the t e s t  c ircuit . With thes e  
re lays released and bat tery aga in connect ed 
to the 11H11 l ead the ( PT l )  relay reoperates 
and the teat c ir cuit and pos it ion c ircuit 
cont inue to t'unct ion as previously des ­
cribed when the ( PR )  key i e  releas ed.  On 
subs equent tests of the pos it ion c ircuit 
the ( PD )  key in the test c ircuit may be 
operat ed in order to eliminat e  the opera­
t ion of' the ( PD )  key in the pos it ion c ir ­
cuit . When the ( PTl )  re lay operate s  with 
the ( PD )  key operated the ( PDl ) , ( PD2) and 
( TR )  relay operate and the test c ircuit 
funct ions without operat ing the pos it ion 
o irouit ( PD )  key. 

18 . TIME OUT TEST 

18 . l  11B11 Swit chboard Sender and Pos it i on 
F inder 

With class key No.  6 ,  ( TA )  and ( PTS )  
or ( BS )  keys operated,  and ( APB) key nor ­
mal , insert a plug in the hold s ender j ack. 
On this test the m inor alann will be s oun- · 

de d and the members of the ma int enance · ' ' 

force should be advised accordingly. The 
( TM )  relay will be operated from the N o .  6 
clas s key. The ( KS )  relay ia operat ed ; 
which prevents s ending key pulse s  t o  reg­
ister a number in the s ender . The ( TH )  
lamp in the test c ircuit lights an d  the 
sender should start t ime out and in 28 to  
58 s e conds should caus e the test c ircuit 
( C O )  lamp and s ender ( TL )  lamp to l ight . 
The t ime frcn the l ight ing of the ( TH) lamp 
to where the ( CO )  lamp l ights is the t ime 
out per iod or the sender and measured with 
a stop wat ch should be between 28 to 58 
seconds . F ive to 10 aec onda after the 
( CO )  lamp lights the m inor alarm should 
sound. The ( MGB) key is then operat ed to 
prevent interfering with servic e  when the 
s ender c ircuit is subsequently released 
with the test c ircuit attached . '?he hold flu� is then removed rran the j ack and the 

TL ) lamp should be ext inguished and the 

.4 .� 
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alarm s ilenced. The test  c ircuit ( S )  lamp 
should then l ight . The ( AV )  key shoul d 
then be momentar ily operat e d  to caus e the 
t e s t  c ircu it to advanc e for start ing test 
of the next s ende r or the same s ender if 
the ( REP )  key is operat ed. When the ( REP )  
key i s  operat ed the ( AV )  key should be 
held operated unt il the test  c ircuit ad­
vance s  for the next year. S inc e  the op­
erat ion of the ( MGB) key makes the s ender 
group busy the ( AV)  key should be operated 
without undue delay. 

18 . 2  MF Puls ing S ender 

W ith cla s s  key No.  6 ( TA )  and ( MFS )  
keys operat ed,  the ( APB)  key normal , insert 
a plug in the hold sender jack.  On this 
test the minor alann will be sounded and 
the otper members of the ma int enance force 
should be advis ed  accordingly . The ( TM )  
relay will b e  operat ed from the N o .  6 c las s 
key operat ing the ( KS )  relay. The ( KS )  
relay operat ed prevents s ending MF pulses  
to register a number in the s ender. The 
( KP )  lamp in the t est c ircuit lights and 
the s ender should start t ime out and in 
15 to 30 seconds should cause  the s ender 
( TL )  lamp to light . The t ime i'rom the 
l ight ing of the ( KP )  lamp to the l ight ing 
of s ender ( TL )  lamp is the t ime out per i o d  
of  the s ender and measured with a stop 
wat ch should be between 15 and 30 s econds . 
F i ve to  10 s e c onds aft er the ( TL )  lamp 
l ights the m inor alann should sound. The 
( MCB ) key is then operat ed to prevent in­
terfer ing with s ervice when the s ender c ir­
c ircuit is subs equent ly released with the 
t est  c ircuit attached. The hold plug is 
then removed from the jack and the ( TL )  
lamp should be ext inguished and the alarm 
s ilenced.  The t e s t  c ircuit ( S ) lamp should 
then light . The ( AV)  key should then be 
momentarily operat ed to  cause the test c ir­
cuit to  advance for start ing a test of the 
next s ender or the same s ender is the ( REP )  
key i s  operate d. When the ( REP )  key is 
operat ed the ( AV )  key should be held oper­
at ed unt il  the test c ircuit advances tor 
the next t e s t . S ince the operat ion ot the 
( MGB) key makes the s ender group busy the 
( AV)  key should be operat ed without undue 
de lay. 

19 . �GISTERmG OFFICE mDICAT ION OVER 
"T" AND " R "  LEADS - "B" SWITCHBOARD 
SENDER AND POSIT ION F INDER 

19 . l  The ( OA-OB)  key and . (AB)  and ( ABl ) 
relays and assoc iat ed wiring and the 

troub�e wound ( CT l )  relays will be instal­
led where any of the "B" s enders to  be 
t e s t e d  rece ive an off i c e  indicat ion over 
the "T" and "R" leads from the "B" pos i­
t ion c ircuits . 

19 . 2 The s ignal that the " B" s ender re­
ce ives over the "T " and "R " leads 

from the pos it ion circuit is res istanc e 
battery or res istance ground. There are 

in the " B" sender two polari zed difteren-
t ially connected re lays in series  with the 
"T"  and "R" leads . One of these  r•lays 
operates when ground is conne cted to the 
"T " and " R"  leads and the other relay op­
erat ed when battery is connected.  Thes e  
relays in turn caus e other relays to  op­
erat e and thereby the ottice indicat ion is 
registered in the s ender c ir cu it trom keys 
in the pos it ion c ircuit . In order to test 
this feature of the s ender the ( OA�OB) key 
will be operated e ither to the ( OA )  pos i ­
t ion o r  the ( OB)  pos it ion. This will 
cause the ( AB )  and ( ABl ) relays to  be op­
erated before the ( TRA )  and . ( TRl ) relays 
operat e as is de s cribed under registrat ion.  
The test c ircuit will after the s e  relays 
operat e ,  progres s  in a normal manner as 
has been de s cribed unt il the ( KP5)  and 
( KP6 ) relays pave operat ed. The next op­
erat ion of the ( KP 2 )  relay wh ich normally 
transm its the. "TH"  digit to the " B" sender 
will ins tead caus e e ither res istance bat ­
tery or res istanc e ground t o  be connected 
to  the midpoint of the primary and secon­
dary windings of the ( CT l )  relay. The 
( CTl ) relay is operat e d  over 'the "T�' and 
"R" leads from the "B" s ender and there ­
fore the connection of res istance batt ery 
or ground to its winding will caus e one of 
the polarized  re lays in the "B" s ender to 
operate as from the operat ion of one of the 
office keys in the pos it ion c ircuit . The 
( KP2 )  relay rE111a ins operate d  for a def inite 
t ime as has been described and the res is ­
tance in s eries with the battery or ground 
t o  the "T" and " R" lead is such as to im­
pose a severe operat ing condit ion on the 
s ender polarized re lays . The ( KP4) relay 
operates with the ( KP 2 )  and ( KP3 ) relays . 
The ( KP4) re lay shunt s the ( �B )  relay wind­
ing and it releas es and then when the ( KP4) 
rela7 releases the ( ABl )  releases . The 
( ABl ) relay transfers the c ircuit s  fran the 
( KP2 ) and ( KP3 ) relays contact for regis ­
t ering the thousands digit under control of 
the ( TRl ) relay as is described under 
registrat ion .  

19 . 3  The " B" senders . may be arranged t o  
transmit a s ignal over the "K211 lead 

to the "B" pos it ion when it is expected 
that the " B" operator set up ·On a key at 
her pos it ion the de s ignat ion ot the off ice 
des ired when the aendera are arranged tor 
the ccnplet ion of calla to mult i-ottice 
unit s .  

19 . 4 T o  test the s enders for properly 
transmitt ing the s ignal over the 

"K2" lead opt ional "L"  wiring and appara­
tus ' in this sect ion and in s e ct ion 0106 
will be provided.  

19 . 5  With the ( LOC ) key - 0 106 - operat ed 
the "K2 11 lead is connected to  the 

winding of the (KG) relaf. in place ot the 
( X )  rela7. Aleo the 11K1 1 lead is opened 
and the ( CT )  relay can not operat e unt il 
the ( KG)  relay has operated which it will 
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if the sender connect s ground to the 11K211 
lead as it should.  If the ( KG) re lay does 
not operate then the ( CT )  relay will fa il 
to be operate d  and the test c ircuit will 
block. Otherwise the operat ion of the ( KG) 
relay !rC1111 ground on the 11K2 11 lead closes 
the path tor operat ing the ( CT )  re lay and 
the t e s t  c ircuit proceeds as has been out ­
lined. 

20 . OFFICE REGISTRATION FROM 11 B11 POS ITION 
C IRCUIT - ( TP )  AND ( PD )  KEYS NORMAL 

20 . l  The 11 B11 pos it ion circuits may be ar-
ranged to transmit a s ignal over the 

"T " and 11 R11 leads to the " B" s enders as to 
which office is wanted when the s enders 
are arranged to ccnplet e  calls to mult i­
otf ice units . The s ignal frcn the pos i ­
tion c ircuit cons ists of c onnect ing e ither 
battery or ground to the 11T 11 and " R" leads 
from the pos it ion circuit . In order to  
test the " B" pos it ions for the proper 
transm iss ion of the off ice indicat ion over 
the 11T 11 and "R"  leads opt ional 11H11 wiring 
and apparatus will be furnished and also 
the double wound be furnished ( CTl ) relay 
which is opt ional 11 811 apparatus . When the 
11B11 pos ition c ircuit has been conne cted as 
is de scribed under pos it ion circuit t eat 
the test man at the t est frame will ask 
that one of the office keys in the pos it ion 
c ircuit be operated. The key that connects 
res istance ground to the "T " and "R" leads 
will caus e the ( OBP ) relay in the t est c ir­
cuit t o  be operated. The key that c onnects 
battery to  the "T"  and 11 R11 leads will 
cause the ( OAP )  re lay to be operat ed. The 
( OAP ) relay will operate the ( OA )  relay 
and then when the ( OAP ) relay has released,  
the ( OP ) relay Qperates in series with the 
( OA ) relay and the two re lays hold to  
ground. The ( OA )  relay l ights �he ( OA )  
lamp a s  an indicat ion that the office in­
dicat ion was properly transmitted fr<Kll the 
office key.  The ( OBP ) re lay operat ing fran 
ground on the "T " and "R" leads will oper­
ate the ( OB )  relay and then when the key 
is released the ( OP )  relay operat ed in 
s e r ies with the ( OB) relay and they lock 
to ground. The ( OB)  relay lights the ( OB) 
lamp as an indicat ion that the key caus ed 
the · �roper registrat ion in the test c ir­
cuit • .  , The ( OBP ) relay may also be oper­
at ed when the pos it ion dis connect key in 
the pos ition circuit is operat ed because 
this key als o connect s ground to the "T " 
and "R"  leads . W ith the test c ircuit 
( PD ) key normal , one or the other of the 
office  keys or the pos it ion dis connect key 
must be operated in the pos it ion c ircuit . 
The operat ion of the ( PD) key in the test 
c ircuit , however , eliminat es the neces ­
s ity of operat ing thes e  keys in the pos i ­
t ion c ircuit a s  has been descr ibed under 
pos it ion c ircuit test . 

20 . 2 Inst ead of operat ing the off ice keys 
as just outl ined it may be des irable 

to test  the 11 811 pos it ion c ircuit for 
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transmitt ing two ground puls es to the "T" 
and "R " leads when the po s it ion is vacat ed. 
To make this test , after the 11 811 pos it ion 
has been se ized b{ the teat c ircuit , ·bat ­
tery over the "Kl lead caus es a flashing 
lamp at the " B "  pos it ion and the test man 
will operate the ( PD)  key at the pos it ion . 
This will cause the test c ircu it ( PDl) 
lamp to be ext inguished as has been ex­
plained. The test man at the " B "  pos it ion 
will then remove the operator ' s  telephone 
set plug frC1111 the jack as though the po­
s it ion were vacated. Thia caus es two pul ­
ses  of ground to be connected t o  the " T "  
and "R11 leads to the test c ircuit . The 
f irst of these pulses  operates the ( OBP ) 
and ( OB)  relays and when the pulse ends 
the ( OP )  relay is operated as has been ex­
plained.  The second ground puls e aga in 
operates the ( OBP ) relay and with the ( TP )  
key normal, as it will be for this test 
the ( OA ) lamp is l ighted. The f irst pulse 
operates the ( OB) relay light ing the ( OB)  
lamp. The t elephone plug should therefore 
be left out of the jack long enough for 
the t est man at the test c ircuit to ob­
s e rve thes e  lamps . It should then be re­
ins erted, at which t ime the ( OA )  and ( OB)  
lamps ma7 be ext inguished. The test c ir­
cuit ( PR )  ke1 should then be operated. 
When the ( PR )  key i s  released the " B "  po­
s it ion is again s e i ze d  and a lamp at the 
pos it ion again flashes as has be en ex­
pla ined and the tests outl ine d can be re­
peat ed if des ired, otherwise the test  c ir­
cuit ( PD )  and ( TP )  key should now be oper ­
ated.  The ( PD) key operates the ( PDl ) , 
( PD2) and ( OP )  relays . The (TP ) key trans ­
fers the path, from the front contact of 
the ( OP )  relay ,  that lighted the ( OA )  lamp , 
to the windings of the ( CT l ) rela1 and also 
operate s  the ( TP ) relay. The ( T P )  relay 
closes the 11Kl 11 , 11K211 and "K311 leads from 
the pos it ion c ircuit thru the test  c ircuit 
to the s ender for registering in the s en­
der the numerical digit as keyed at . the 
"B" pos it ion c ircuit as has been outl ine d 
under "Position C ircuit Test . "  

20 . 3  The ( OP )  relay operated,  operate s  
the ( PD2 ) relay, transferring the 

"Kl" , 11K2" and 11K3 " leads frcm the pos i­
t ion c ircuit through to the " B" s ender.  
The ( OP )  relay operated als o close s  a path 
from the mid-point of the primary and s e c ­
ondary windings o f  the ( CT l )  relay to  the 
contacts of the ( OA )  and ( OBP ) relays . 
Th is is for the purpose of relaying the 
s ignals from the off ice keys in the " B "  
pos it ion c ircuit under test through the 
test c ircuit to the "B" s ender and regis ­
tering the off ice indicat ion in the " B" 
s ender.  One of the off ice keys in the " B "  
pos it ion should therefore be operat ed af ­
ter the ( PD2 ) relay has operated,  conne ct ­
ing the pos it ion c ircu it through to the 
sender if the s ender require s  an off ice 
indi cat ion from the 11 B" pos it ion .  The 
( OAP ) or ( OBP ) relay will operate from 
the offi c e  key in the pos it ion c ircuit 
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an d t h e  ( OAl' ) r e lay conn FJ c t s  re s is t ance 
bat t e ry to  the m i dpo int o f  the wind ings o f  
the ( CT l )  relay and thus t o  the "T " and 
" H "  l e ads t o  the s ende r wh ile the ( OBP ) re ­
lay c onne c t s  res istan c e  ground t o  the wind­
ings of the ( CTl ) relay. 
20 . i+ The " E "  pos it ion c ircu it s  may be ar-

rangeq for both 4 and 5 digit  opera­
t ion in whi qh c a s e they require a s ignal 
over the "K2'' leaQ. from the s ender when 5 
digits are t o  be � et up by the operator.  
The s ignal q ver the  1 1K2" lead caus es a lamp 
at the " B" 11os it ion to l ight and the pos i ­
t ion c ircuit � o  transm it a t andem order 
tone . Otherw�s e tpe lamp will not light 
and non-tandem order t one will be t rans ­
mitted.  

20 . 5  T o  t e s t  that the " B "  pos it ion c ir-
cu its  will properly funct ion under 

the above c ondit i ons opt ional "L" wiring 
and apparatus in tn is s e ct ion and in s e c ­
t ion 0106 will be !'urn ishe d. 

20 . 6  With the ( LOC ) key - s e c t ion 0106 -
operat e d  whep the ( PDl ) relay oper­

at es  as expla ine d  under " Pos it ion C ircuit 
T e s t "  ground will be conne cted  to the 11K2" 
lead to the pos i t i on c ircuit under c ontrol 
of the ( OP )  relay. The ( OP )  relay will 
operat e e ither aft er the off ice keYi has 
been operat ed and releas e d  s.t the ' B "  pos i ­
t i on or when the ( PTl ) relay relea s e s  aft er 
having operat e d  the ( PT 2 )  re lay with the 
( PD )  key operat e d ,  In either e vent the 
( OP )  re lay remove s the ground fran the 
"K2 " lead to the "B" pos it i on .  With the 
( LOC ) key -0106 - operat e d  the "K2"  lead 
will  be grounde d and the " B" pos it ion 
shoul d funct ion as out l ine d above . In this 
cas e the de s ired  office  key at the " B" po ­
s it i on mus t  be operat e d .  The part i cular 
key to be o�erat e d  depends upon wh i ch po­
s it i on the ( OAB ) key -0114 - is pla ced.  
The operat i on of the " B" pos it ion off ice 
key caus es  the operat ion of the off ice  re ­
lay in the " B "  s ender as out l ined above . 

21 . OFFI CE INDICAT I ON BY MEANS OF C ODE 
DIGIT MF PULSING SENDER - ( LOC ) KEY 
OPERATED 

21 . 1  The MF puls ing s ender may be arranged 
to regist er an off ice  indicat ion by 

means of a code digit in advance of the 
thousands digit . When registrat ion of this 
digit is to  be tested  one of the numer ical 
buttons of the ( OI )  key must be operat ed.  
The depress ion of any one of the s e  but t ons 

( ( LOC ) key operat ed)  caus es the operat ion 
of relay ( FD ) . Relay ( FD )  operat ed cause s  
the operat ion of re lay ( OIA ) an d  ( OII ) in 
series  following relays ( KPA ) and ( KPS ) . 
The operation of re lay ( OIA )  operates re ­
lays ( TRA )  and ( TRl)  and following re lays 
as pre vious ly des c r ibed. The puls ing will 
now be as de s c ribed, exc ept that the of­
fice  indi cat ion will be t ransmitted between 

the "KP "  s i gnal and the thousands digit in 
acc ordanc e with the button de pres s e d .  When 
any " Off ic e  B" but ton is de pre s s e d  the 
( OAB ) key should be operat e d  t o  test  that 
ground was c onne cted to the ( OAB) lead to 
the marker by the s ender . 

21 . 2  T o t e s t  that the MF s ender will func -
t ion properly if an unus e d off ice  

indicat ion is s e t  up on the ( OI )  relays a 
test  may be made with an unass igned code 
s et up on the ( OI )  keys and the ( RO )  key 
operat ed.  The t e s t  wilt be s at i s factory 
if the s ender is s ent to re order.  

22 . MULT I-FREQUEN CY CURij.ENT SUPPLY - USED 
BY INCOMING TRUNK '.t'EST SET 

MF Puls ing Sender � U Opt i on 

When the MF ourrenf supply is furnish­
ed from a s eparate off ire building and is 
us e d  in common with the incom ing trunk 
test  s et the "U" opt ion shall be furnished 
to pre vent both t e s t  c ircuits be ing con­
nected t o  the MF ourreni supply c ircuit  
s imultaneously.  If the . incoming trunk 
t e st s et is not us ing the MF supply ,c ir cuit 
when re lay ( TRD ) is operat e d re lay ( STA ) 
will be imme diat e ly operat e d  as previous ly 
des c r ibe d .  If the incoming trunk test  s et 
is  us ing the MF current supply c ir cuit 
battery will be c onnected t o  the CI lead 
operat i on relay ( IT ) . The operat ion of 
re lay ( TRD ) now c onneote ground to the ( IT )  
interrupt er. The f irst c losure of the "F " 
c ontact operat e s  relay ( ITA ) which .locks . 
The following c losure of c ont act " B" on 
( IT ) int errupte r  operat�s re lay ( STA ) and 
( STl ) in serie s . Re lay ( STA ) lo cks and 
opens the ground from relay ( IT )  wh i ch 
releases  removing ground from the ( IT )  
interrupte r .  As long as relay ( STA ) is  
operate d  ground i s  removed fl'om the " C I "  
lead and the inc om ing trunk t e st set can­
not out in on the MF current supply c ir­
cuit . If the incoming trunk t e s t  s et holds 
bat tery on the ( C I )  lead dur ing the t im ing 
int erval ( approximat e ly 2 to 4 s e c onds ) 
the operat ion of relay ( STA ) will open the 
ground fran the " C I "  le41d and the incoming 
trunk t e s t  s et will be dis conne ct e d  from 
the MF supply c ircuit . This c ircu it will 
now pro ceed as previously de s cr ibed. 

23 . FALSE "KP "  S IGNAL .. ( FKP ) AND ( RO )  
KEYS OPERA�ED 

The MF rece iver and s ender are ar­
ranged t o  rout e a call , on wh i ch a s e cond 
"KP "  s ignal is re ce ived by the MF rec e iver , 
to "Reorder" . The ( FKP )  key operated 
causes the operat ion ot ( FPA ) and ( FP l )  
rela1s preceding the operat ion of relays 
( KPA ) and ( KPS ) . The ( ROl ) -0114 is also 
operated. The ( FKP )  k�y c onne c t s  the "KP" 
s ignal frequencies to the cont acts of re ­
lay ( FPl ) t o  be transmitte d  prece ding the 
re�la r "KP"  s ignal . Tpe f irst "KP " 
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s i gnal will cau s e  the MF rec e iver to cut 
through to  the s ender. The s econd "KP"  s ig­
nal wi ll now caus e the s ender to route the 
c a l l  to " R e order" . The ( RO )  key should be 
opera t e d  when making this t e st . Under this 
c ond i t i on the H e g i s t e r  che ck circu it om.its 
the che c k  of the "TH" , "H" , "T " , and "U " 
d.'.. git s . 

24. S INGLE FREQUENCY PULSE - ( SF )  KEY 
OPERATED 

The MF rece iver and associated s ender 
are arranged to  disregard a s ingle  frequency 
making no registrat ion .  With the ( SF )  key 
operat ed the ( FPA ) and ( FPl ) relays will be 
operat ed preceding the operat ion of relays 
( KPA ) and ( KPS ) . When puls ing starts the 
"KP" s ignal will be controlled by relay 
( FPl ) followed by a s ingle frequenc1 ( 900 
cycles ) under c ontrol of relay ( KPS ) . The 
MF rece iver and s ender should not respond 
to this s ingle fre quency and the remainder 
or the puls es should be registered in the 
manner above de scribed.  

25 . THREE FREQUENCY PULSE - PRECEDING THE 
"KP" S IGNAL - ( TF )  KEY OPERATED 

The MF receiver is arranged to dis ­
regard three s imultaneous frequenc ies before 
a legit imate "KP" s ignal has been rece ived.  
With the ( TF ) key operated  the ( FPA ) and 
( FPl ) relays will be operated  preceding the 
operat ion of relays ( KPA ) and ( KPS ) , and a 
s ingle frequency ( 900 cycles ) will be added 
t o  the two frequencies of the "KP" . s ignal . 
When puls ing starts three :frequenc ies  will 

Spl . Keys S ignal 
T est Operated Produced 

l .  Fals e K. P . ( FKP )  KP KP 
S ignal 

2.  Low Input KP 

3 . Three Signals  
Pres ent ( TFD ) ( LL )  KP 

4. H igh Input 
#1 ( TF )  ( LL )  3 fr. KP 

5 .  H igh Input ( SF )  ( DPR ) 
#2 ( LL )  ( 'l'WT )  KP 1 fr. 

When the ( FKP ) , ( TF )  or ( SF )  key is oper­
ated the lead for operat ing relay ( KPA ) is 
transferred to operate relay ( FPA ) f irst 
which in turn operates relay ( KPA ) . 

When an o�f ice indicat ion key is de­
pre s s ed the ( LOC ) key must be operated. 
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be transmitted first fol lowed by the reg­
ular 11KP" s ignal . The MF rece iver should 
not react to the thre e  frequency pulse but 1 
should proceed with the "KP" s ignal and 
subs equent puls ing as above described.  

26 . THREE FREQUENCIES IN PLACE OF A 
NUMERICAL DIGIT - ( TFD ) AND ( RO ) 
KEYS OPERATED 

The MF rece iver and s ender are arrang­
ed t o  rout e a call t o  "Reorder" in case 
three frequencies are rece ived in place of 
a numeri cal digit . The ( TFD ) key operat e d  
operate s  the ( ROl ) relay in -0114 an d  als o 
connects a s ingle frequency ( 900 cycles ) 
with the regular two frequencies  for the 
hundreds digit . Hundreds digit  keys O ,  2, 
4, 6, 7 or 9 only should be depres s ed when 
making this test . With the ( TFD ) key op­
erated the call proceeds in the regular 
manner unt il the hundreds digit when the 
three frequenc ies will cause the sender to 
reroute the call to  " Reorder. " The ( RO )  
key should b e  operated when making this  
t est . Under this condit ion the regular 
check c ircuit omits the check of the "TH" , 
"H" , "T" , and "U" digit s .  

27 . SPECIAL TESTS FOR MF RECEIVER AND 
SENDER 

These tests  ·are to  t e s t  part icular 
condit ion or apparatus and are to be made 
in the same manner as above described but 
with keys operat ed as note d .  

ou . 
Ind . Numerical Reg. Keys Results 
Key 

l 

4 

7 

7 

Thous . Hunds . T ens Units In 

Reorder 

1 3 7 7 Complet ed 

4 4 4 4 Re order 

7 7 7 7 Completed 

7 7 7 7 Completed 

It senders are not equipped with 
" O.f:fice Indicat ion" register the " Office 
Indicat ion" key may be C111itted. 

For tests #1 and #3 the (RO ) key should 
be operated and the ( ROl ) rela7 is oper­
ated .  

-
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When making test  #4 ( H igh Input #1 ) 
the operat ion of the ( IL ) key makes the 
receiver more sub j ec t  to fal s e  operat ion 
by trans ients . 

When making test  #5 ( TWT ) key operat ed,  
twist network is  added t o  reduce the power 
of the 1500 cycl e  frequency 6 . 25 t . 25 db 
"V" and "UX" opt ion or 8 . 25 t .  25 db "UY" 
opt ion below that of the 700 cycle fre ­
quency. This checks if the rec e iver will 
operat e sat isfactorily when frequency 
twis t , that m ight be introduced by line 
fac i l ity, is pre s ent . 

During locat ion of trouble it may be 
de s irable to us e any digit for e ither low 
or high input tests  regardles s  of above 
table . 

When making test  #2 ( Low Input ) the 
us e of different digits insures that the 
channe ls indicat ed have adequate s ens it i ­
vity. 

Digit Us ed 

4 
3 
0 

Channels Have 
A dequat e S ens it ivity 

700 & 1300 cyc les 
900 & 1100 cycles 

1300 & 1500 cycles 

When making test  #4 ( H igh Input #1 ) 
the use of different digits insures that 
the channels are not too s ens it ive . 

Digit Us ed 

l 
5 
0 
6 
2 
9 

Channel Is N ot 
Too S ens it ive 

1 100 cycle 
1700 cycle 

1100 & 1700 cycles 
900 & 1500 cycles 

1500 cycle 
700 cyc :).e 

The us e of the above digit s provides 
a che ck on an adjacent channel above or 
below thos e be ing us ed,  or of a combinat ion 
frequency produced  by the difference be ­
tween the second harmon i c  of one frequency 
and the other frequency. 

A test of the rec e i ver t o  fUnct i on in 
the int erval between the "KP" signal and 
the first numerical

. 

digit  ( s ervice c ondi ­
t ion) is made in test  #l .  If the r e c e iver 
fails to funct ion in the t ime int erval 
between the two "KP " s ign:al s  ( 045 m i l .  
s e c .  m in. ) the s ender w i l l  fail t o  rout e 
t o  re order and the t est  c ircuit will block. 

When ( TFD) key is  operat ed hundreds 
digit keys 1, 31 5 or 8 must not be used.  

28 . REORDER OR TIME OUT - MF SENDER CLASS 
KEY #8 OPERATED 

28 . 1  The MF puls ing s ender is arranged t o  
call in a marker and rout e a t imed­

out call to "Reorder. " · With the clas s key 
#8 operated for an MF puls ing s ender the 
operat ion of relay ( TRl ) ( relay ( MF8 ) be ing 
operat e d )  operates relay ( TRO ) . Relay ( TRO ) 
operat ed c lose s  ground to  hold re lay ( PRS ) 
operate d  and to  operate relay ( ROl ) Fig.  
AG, she et 0114 . The call  proceeds as usual 
unt il re lays ( KPS ) and ( KPT ) releas e wh i ch 
stops the int errupter re lays . The rel eas e 
of relay ( KPS ) l ights the ( D )  l amp .  This 
lamp rema ins l ighted for 15 -30 s e c .  As no 
more puls es are s ent to the s ender the 
s ender s tarts to t ime out . 

28 . 2  When the s ender has t imed out the 
"CO" lead la opene d releas ing the 

( CO ) relay and the ( D ) relay is operated 
as is  out l ined under " Check of " D" lead . " 
The s ender ( TCl ) and ( T C 2 )  relays operat e 
and conne c t i on is made t o  the marker for 
rout ing to "Re order . " If there is a de lay 
in making connect ion to a marker the ( TRO ) 
lamp will l ight . When the marker is c on­
ne cted the ( T C ) relay operates , locks , 
opens the path to  th e ( TRO ) lamp and closes 
ground to the ( TRL" lead to -0114 wh i ch 
then checks the Re order rout ing from the 
marker and if this is sat isfactory the "AV" 
lead from -Olll� is grounded and with the 
( T C )  and ( C Ol )  operat ed  and ( CO )  released  
this ground is ext ended to the "ADV" lead  
t o  -0103 as a s ignal that the t e s t  is  com­
pleted.  

When making this test  a plug in the 
hold jack of the s ender be ing tested should 
be removed .  

29 . PREL IMINARY " ST " KEY OPERAT I ON TEST 

The MF s ender is de s igned to route a 
call t o  "Reorder" in case of a premature 
" ST" key operat ion .  This  feature is tested 
by the operat ion of the ( LL ) ,  ( RO ) , ( DPR ) , 
( CL -0 ) , ( ACS ) , and ( ST ) keys with the 
( U- ) keys all normal . With no ( U - )  key 
operated,  the s ender then registers TH, 
H ,  and T dig it followe d by the �' ST " digit 
and should call for a marker as king for 
reorder .  With the ( RO ) and ( DPR ) keys 
operated,  ·provis ion is made for operat ing 
the ( ROl ) relay which allows the register 
check c ircuit t o  check the "RO" indica­
t ion from the s ender t o  the marker . If 
this check is s at isfact ory, the ADV 
lead is grounded and re lease takes place 
in a normal way . 
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C IRCUIT UNIT - SECTION -0118 
MF PULSING TEST C IRCUIT 

1 .  PURPOSE OF CIRCUIT 
I 

1 . 1 This c ircuit unit in conjunct ion with 
other unit s of the test  frame provide s  

means o f  making t ests on MF T erminat ing 
Senders . This  un it is for us e where only 
MF T erm inat ing S enders are to be tested  by 
this t est c ircuit . 

2. WORKING LIMITS 

2 . 1 N on e .  

3 .  FUNCT I ONS OF THIS CIRCUIT UN IT  

3 . 101 To  che ck the "S " , " CO" , "D" , "T " and 
"R" leads and their  as s o c iated appar -

atus . 

3 . 10 2  Provide s  means for transmitt ing fast 
pul s e s  to  s imulate fast  keying s er­

vice condit ions . 

3 . 10 3  Provides means for transm itt ing s low 
pulses  t o  s imulat e s low keying s er ­

v i c e  condit ions . 

3 . 104 T o  check !'or cont inuity or "T " and 
"R"  leads in MF puls ing s ender.  

3 . 105 To  che ck the MF rece iver and s ender 
operat i on on short pul s e  closure . 

3 . 106 To  check the MF rece iver and s ender 
operat i on on short open per.iod be ­

tween puls e s . 

3 . 107 To che ck that the regular s tart " ST" 
key operat ion at the toll  pos it ion 

will not inter!'ere with the reg istrat ion 
set  up in the s ender.  

3 . 108 T o  che c k  that the MF rece iver will 
not !'unct ion on three frequenc ies  

for "K. P . 11 s ignal . 

3 . 109 To  che ck that the MF receiver and 
s ender will not regi ster nor advanc e 

on a s ingle frequency. 

3 . 110  T o  che ck that the MF rec e iver and 
s ender . will give a " reorder" in case  

or  three frequencies  for  a numerical digit . 

3 . 111 To  check that the MF rece iver and 
s ender will route t o  reorder in case 

or a s econd "KP" s ignal . 

3 . 11 2  To  che ck that the MF s ender will give 
the proper " OAB" l ead indicat ion for 

office  indicat ion .  

3 . 113 When an MF puls ing s ender i s  ,to  be 
tested relay ( MF 8 )  is operate d  to r e ­

route the "B" lead rrom the s ender and c lose 
the ( A )  relay acro s s  the "T " and "R" leads . 

3 . 114 T o  check that the MF s ender will 
g ive a " reorder in cas e  of a prema­

ture " ST" key operat ion .  

3 . 115 To  t ime the "Start Pulse " s ignal 
s ent back by the HF s ende r .  

3 . 116 To make a n  operate and releas e test  
on the (A )  relay of  the MF s ender.  

3 . 2  Keys 

3 . 201 ( FKP ) key . This key when operat ed 
caus e s  two "KP "  ( key· pul s e ) s ignals 

t o  be transmitted to  test  that the s ender 
will block in cas e a f'als e preliminary "KP" 
s ignal is rec e i ved.  

3 . 202 ( SF ) key. Th is key when operat ed 
caus es  a s ingle frequency to  be 

transmitted f'ollowing the "KP" s ignal to 
test that the MF rece iver and s ender will 
not register on a s ingle frequency. 

3 . 203  ( TF ) key. This key when operat ed 
adds one f're quency to the two fre ­

quencies  of' a preliminary "KP" s ignal t o  
test  that the recorder will not fals ely r e ­
s pond t o  three ' frequenc ies a19 . an initial 
"KP" s ignal .  

3 . 294 ( IL )  key. This  key when operat ed 
cause s  an increas e in the power from 

the volume l im it er of the MF rece iver cir­
cuit making the rece iver more sens itive to  
trans ient operat ion .  

3 . 205 ( DPR ) key. This key when operat ed 
cause s  pul1 !'es with a minimum open 

period to be transmitted for all "digits . 

3 . 206 ( TFD ) key. This key when operat ed 
adds one frequency to th� two fre ­

quencies of' the hundreds digit . to t e s t  that 
the MF rece iv�r and s ender will block on 
three frequenc ies  for a digit . �his  key 
operat es relay ( ROl ) sheet 0114 to' omit 
check or numerical digit s .  

3 . 207 ( LL ) key . This key when operat ed 
removes a high los s pad ( HL ) from 

the MF puls ing c ircuit to provide a high 
input to the rece iver. 

3 . 208 ( TWT ) key� This key wqen operat ed 
c onnect s a network across the MF 
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puls ing c ircuit to s imulate a difference in 
trunk attenuat ion with frequency c ondit ions . 
It may als o ins ert a 4 db pad. 

3 . 209 ( TFT ) key. This .  key when operated 
ins ert s 250 ohms in the locking lead 

of re lay ( D ) to prevent the operat ion or 
relays ( TCl ) and ( TC 2 )  in the s ender on a 
trunk disconnect test . 

3 . 210 ( SKP ) ke. 7 . With this key operated 
the ( KP - )  relays generate slow 

puls es or approximately . 250 s ec . make and 
. 250 se c .  break. This test checks the lock­
ing c ircuit or the s ender ( T O )  relay. 

3 . 3  Lamps 

3 . 301 The ( CT )  lamp l ights while wait ing 
tor the s ender to revers e the battery 

on the 11T 11 and "R" leads . 

3 . 30 2  The ( RC )  lamps l ight while wa it ing 
for the s ender t o  recognize that 

registrat ion is completed and has opened 
the "T" , " R "  and "CO"  leads . 

3 . 303 The ( MFB) lamp l ight s when the MF 
supply is in use by the incoming 

trunk test c ircuit . This lamp applies only 
when the MF supply is obtained over cable 
conduct ors from another office and is used 
by the two c ircuits in common . 

3 . J04 The ( KP ) ,  ( OF ) , ( OI ) , ( TH ) ,  ( H ) ,  ( T ) ,  
( U )  and ( ST )  key puls ing progres s 

• lamps indicat e which digit the c ircuit is 
ready to s end. These lamps are part icularly 
useful in step-by-step operat ion. 

4. CONNECT ING C IRCUITS 

When this c ircuit 1s listed on a key 
sheet the conne ct ing informat ion shown 
thereon is to be followed. 

4. 1 Connector C ircuit, SD-25159 -0102. 

4. 2 Sender Group Test Circuit , 
SD-25159-0106 . 

4. 3 Reve� ive Pulsing Circuit , 
SD-2�159-0108.  

4.4 Register . Check C ircuit , SD-25159 -0114. 

4. 5 Misc . C ircuit Inc .  Trk. Frame , 
SD-25159 -01 . 

TABLE OF CONTENTS 

Select ion 
Check or the 11S 11 Lead 
Check of the "CO" Lead 
Sequence Relay Preparat ion 
Control or "Tri & 11R 11 Leads 
Reg,istrat 1on 

Long Pulse ( SKP ) Key Operated 
Mult i-Office Indicat ion 
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Par. No .  

5 
6 

� 
9 

10 
10 . 1  
10 . 2  

Individual Group or Trunka 
Canmon Group ot Trunka 
Camnon Group ot Trunks Arrange­

ment ( b )  
Check of "D" Lead 
Off ice Indicat ion b7 Means ot 

Code Digit 
Trunk Disconnect T est 

Over "T" and "R " Leads 
Br Means of "D" Lead 
By Means or ( P'l' )  Rela7 

T ime out Test 
Mult ifrequency Current Suppl7 
False ( KP )  Signal ( ll'KP )  and ( RO) 

Keys Operated 
S ingle Frequenc7 Pulse ( SP )  Jte7 

Operated 
Three Frequenc7 Pulse - Preceding 

the "KP" Signal - ( TF )  Key 
Operated 

Three Frequenc ies in Place ot a 
Nwnerical Digit - ( TFD) and ( RO )  
Keys Operat ed 

Spec ial Tests for the MF Rece iver 
and Sender 

Reorder on T ime OUt - MF Sender 
Preliminary "ST "  Key Operat ion Test 

DESCRIPT ION OF OPERAT ION 

5. SELECT ION 

10 . 21 
10. 22 
10 . 23 
11 

12 
13 
13 � 1 
13. 2 
13 . 3 
14 15 
16 

17 

18 

19 
20 
21 
22 

When an MF puls ing terminat ing sender 
has been selected for t est by the test c ir­
cuit the s ender group test unit grounds 
the fi c n  lead to this circuit , operat ing the 
( C )  re lay. The ( C ) relay operated, lights 
the CO  lamp, operates relay ( G) and with 
the ( Cl ) relay operated connects through 
the individual leads trOlll the sender . The 
( MF8 )  relay is operated from the ( MPS )  re­
lay in the sender groups test unit . 

6 .  CHECK OF 'rHE 11S11 LEAD 

The 11s11 lead 1s tested for ground 1n the 
s ender group test c ircuit and this lead is 
extended into this unit operat ing tbe ( Cl )  
relay. The ( Cl )  relay locks under control 
of relay ( C ) . If the check of the "S"  lead 
does not funct ion properl7 the test c ircuit 
will blo ck,; 

7 .  CHECK OF THE "D" AND " CO" LEADS 

7 . 1  "D" Lead tor False Ground 

The MF puls ing s ender does not ground 
the "D" lead until after the registrat !on. 
is canr.leted but when relay ( Cl )  operates 
the "D ' lead is closed to the winding or 
re lay ( TD3 ) . · It there is a tals e ground 
on the "D" le.ad relay ( TD3 ) will operate 
and lock. Rela7 ( TD3 ) , operated, also 
opens the lead to the winding or re lay 
11D11 so that relay ( D) cannot be operat ed . 
when the sender connects ground to the " D" 
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J . 
lead. Rela,- ( TD3 ) also opens the lead trom 
the "D" lamp tranaterring it to the ( DG) 
lamp. 

7 . 2 Check ot the "CO" Lead 

When relay ( Cl )  is operated the 11C011 
lead is clos ed to the ( CO )  relay which op­
erates , operat ing relay ( COl ) which locks 
under control of relay ( MFS ) . Rela,- ( COl ) 
operated transfers the "D" lead trm the 
( TD) ) relay to the ( D) rela,- winding. The 
operation of relay ( CO )  ext inguishes the 
( CO )  lamp and lights the ( CT )  lamp. It 
the check of the 11 C011 lead does not funct ion 
prope:l"ly the test circuit will block and t.he 
( CO )  lamp will remain lit .  

8 .  SEQUENCE RELAY PREPARATI ON 

8 . 1  The operat ion of relay ( CO)  closes 
ground to operate relays ( KPA ) and 

( KPS )  in s eries . Relay ( KPA )  locks . Relay 
( KPS ) operated lights the ( KP )  lamp . Relay 
( KPA )  operated operates relay ( TRA )  and 
( TRl ) in series . The ( TRA )  relay operat�d  
locks . and operates relays ( TRB) and ( TR2)  
in aeries . Relay ( TRB) operated locks and 
operates relays ( TRC ) and ( TR3 ) in aeries . 
Rela1 ( TRC ) operated locks and operates 
( TRD )  and ( TR4) in a er ies . Relay ( TRD) op­
erat ed, locks and operates relays ( STA ) and 
( STl ) in series . Relay ( STA ) operated locks 
under control of relay . ( C ) . In case an 
off ice ident ificat ion digit is t o  be trans ­
mitted relay ( FD )  will be operat ed by one 
ot the ( OI )  keys . With relay ( FD )  operated 
the operat ion of relay ( KPA )  operates relays 
( OIA ) and ( OU )  in series . Relay ( OJ;A ) op­
erated locks and operates re lays ( TRA )  and 
( TRl ) in s er ies . The rema ining relays op­
erate as above des cribed . 

8 . 2  When the sender is select ed it connects 
battery to the 11T 11 lead and ground to 

the 11R 11 lead.  Relay ( BSY) c ontrols the "T " 
and " R "  leads unt il ground is placed on the 
"RL" leads to s ignal that the sender is 
s e i zed.  With relay (MF 8 )  operat ed the 
polar ized ( A )  relay, F ig.  10 , sheet 0110 , 
is connected to the "T " and "R" leads and 
operates from battery and ground in the 
sende r .  The operation of the ( A )  relay re­
moves ground from the s econdary winding of 
the condens er-t imed ( RVT )  relay allowing it 
to s tart to operat e .  I f'  the ( A )  relay is 
still operated when the ( RVT )  operates the 
( RVl ) relay will operat e and lock, ext in� 
guishing the ( SSP ) lamp to indicate that . 
the start pulse was long enough. When ( RVl )  
operat es the slow release ( RV2) relay will 
start to releas e . It the s ender reverses 
batt ery and, ground, aa it should, before 
( RV2 ) releases ,  the release of ·( A )  · followed 
by the release of ( RVT )  will hold ( RV2) and 
operat e the ( RV) } relay. The ( LSP)  lamp 
will be ext inguished, indicat ing that the 
start pulse was not too long. The operat ion 
of ( RV) ) operat es ( Al )  which locka under 

control ot relay ( CO ) . Relay ( Al )  operated 
( a )  ext inguishes the ( CT )  lamp.� ( b ) lights 
the (IW) lllilp ( c )  opens the lead vh1�. op­
erat ed re la7 hcPA ) , ( d) opens the ah�t ing 
l>&th to prevent ta.lae shunt ing of ( Al )  when 
( ST l )  releases , ( e ) . closes growid t o  the 
armature and windings or .relay ( KPl ) t o  
start .p;ils ing, · and . tt )  closes the c ircu it 
to' the winding ot relay ( KP$ ) • . 

9 .  ·amrrRot o? "T " AND " R "  :LEADS 

'l'he ( FPl ) , ( JCPS ) , ( O il) , (TRl ) , ( T�2 ) , 
( TR) ) , ( TR4) and ( STi ) relays control the 
cl osure of the 11T11  and " R "  leads from the 
s ender tor talse .'key pulse s ignal , key pulse 
( KP ) , ott ice ident ificat ion, thousands , 
hundreda • tens , units , digits and a start 
s ignal in sequence . 

· 

10 .  REGISTRATION 
The register relays in the s ender c ir­

cuit are under control ot the relay inter· 
rupter c ircuit , the (TRl ) to ( TR4) relays 
and the numerical regis .ter keys in the test 
c ircuit . The numer ical keys cor�es ponding 
to the number with which it is des ired to 
t est the . sender shall be depressed. .The 
( TRl ) to ( TR4) relays , releas ing one · by one 
.after each digit , swit ch the puls ing lead . 
from . one s et of numerical keys to the next . 
The purpose or the relay interru,pter c ir­
cuit ( KPl)  to ( KP6 ) relays is t o  provide a 
definite clos ed period for operat ing the 
register relays in the sender. . 

With the ( SJCP ) key operat e.d , ground is 
suppl ied through a back contact ot the nor­
mal ( Al )  relay to the winding1 ot the ( �l )  
relay, t o place the (JCPl ) relay on it s back 
contact . The .plac ing of th'9 ( KPl ) relay on 
its· back contact 'is nece s s ary in order to 
insure the start . puls ing of relay ( KPl ) 
later on in the c ircuit . Should the ( KPl ) 
relay contact be tloat ing, the ( JCPl ) re lay 
would not start to pulse without this con­
dit ioning. 

Growid is supplied through · · a front 
· contac

.
t of the orerate.d re lay ( Al )  to the 

windihgs ot . the KP1) relay. Th ia caus e s  
the operation of the ( KJ>l ) . relay. When the 
( KPl ) relay tront contact close• • . the ( KPl ) 
relay releases and o pening ot the .tront con­
tact starts the (JCPl ) relay to operate 
again• The operat ion ot .this re lay is 
dela7ed due t q  the tact that _ th• co�denaer 

. ( �P ) �ust · be charged· by a current tloving 
. through the ( KPl) re la7 secondary winding 

before . the rela'f· can operate .  Thia con-
. denser chaz.ging current in the aecondar7 

winding is ·· tn the d.1re ct ion to prevent the 
relay oper•t ion .  and theretore . the relay 
will not . operate unt il t.he cha�ging �ur ­
rent has been sutt iciently redu�ed, so .that 
the pril!Jar7 81.llpere turns are great er than 
the secondary. The release or the (KPl )  
relay is dela7ed in a s imilar manner due 
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t o  the ( KP )  c ondens er dis charging through 
th e s e c ondary w inding . 

The charact er ist ics of the ( KPl ) re ­
lay and as so c iate d condens er and res istances 
a r e  such that the re lay contacts furnish 
m in imum pulses  of 55 mil . s e c .  closed and 
45 m i l .  s e c .  open for K. P .  s ignal . For the 
numerical digits the res istance s  are replac­
e d  by other res istances s o  that the relay 
cont a c t s  furn ish minimum pul s e s  of approxi­
ma t e ly . 027 s e c . c los e d  and . 063 s e c .  open 
when ( DPR ) key is normal . When the ( DPR ) 
key is operat ed the l ength of the puls e 
c losure and open for the numerical digit s  
n r e  revers ed. The short puls e  closure is 
to  t est that the rec eiver and s ender will 
properly function on. a minimum pulse clo­
sure and the short open between puls es is 
to test  that the s ender will make the trans ­
fer to the next register within this open 
period� With the ( SKP ) key operat ed, the 
pulses  are . 250 s e c .  closed and . 250 s e c .  
open. Th is will be des cribed in Paragraph 
10 . 1 . The ( KP2) , ( KPJ ) and ( KP4) relays 
repeat the puls es supplied by the ( KPl ) 
contact for the purpose  des cribed below. 

When the ( KP4) relay c loses its con­
tact , ground is supplied to operat e the 
( KP5) re lay, and when the ( KP4) re lay re ­
leas es the ( KP6 ) relay operated. The ( KP5) 
and ( KP6 ) relays lock up under control of 
relay ( KP6 ) and their purpos e  is to  absorb 
the f irst puls e  of the int errupter so that 
the first pulse supplied t o  the rece iver 
and s ender will be of ful l  durati on .  The 
( KP 6 )  relay operat ed c loses  the "T" and 
"R " leads from the contacts of the ( KP2)  
and ( KP J )  relays toward the s ender , and 
als o ext ends the c ircuit from the ( KP4) 
relay c ontact to  the inner end of the wind­
ing of the ( KPS ) relay through its contact . 
The c ontacts of relays ( KP2 ) , ( KP3 ) and (KP4 ) 
make and break s imultaneously. When the 
c ontacts of relays ( KP 2 )  and ( KPJ )  close 
for the first digit the mult ifrequenc ies 
for the ( KP )  s ignal, "KP " and "KPR " leads , 
conne cted to the contacts of relay ( KPS ) 
( operat ed)  are closed th rough contacts of 
relays ( TRl ) , ( TR2 ) , ( TRJ ) and ( TR4) ( oper­
at ed) c ontacts of relays ( KP2 ) , ( KP 3 )  oper­
ated through repeat ing coil A, lC pads ( HL )  
qnd ( IN ) and repeat ing c o i l  ( T )  to s ender. 
The ( KP4) relay contact closing, connects 
ground to the inner end of the winding of 
relay ( KPS ) which holds thi s  relay operated 
but shunt s relay ( KPA ) which releases . When 
the ( KP4) relay contacts open re lay ( KPS ) is 
releas ed . Relay ( KPS )  releas ed ( a ) trans ­
fers the "T " and "R" leads from the "KPT " 
and "KPR" leads to leads "TH "  and "THl "  t o  
the thousands register key through contacts 
on relay ( Oll ) normal, ( b ) ext inguishes the 
( KP )  lamp, ( c )  l ights the ( TH )  lamp and ( d ) 
opens the operat ing c ircuit of the (KPT ) 
re lay which releases . Relay ( KPr ) is held 
operated unt il relay ( KP6 ) releas es to pre­
vent a 1'als e pulse in cas e the (KP2)  and 
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( KP3 ) relays again close thei r 1'ront contacts. · 

When the ( KPr ) rela7 relea• e• the int errup­
ter is stopped to permit changing the in­
t errupter network res istances to give the 
digit puls e t iming in place ot the "KP" s ig­
nal t iming. The release ot rela7 ( KPr )  
causes the operat ion ot relay ( PR ) and als o 
opens .the operat ing c ircuit of alow release 
relay ( PRS ) which releases , again clos ing 
the ground t o  the interrupter which resumes 
puls ing as above . The ( TH ) � ( H ) , ( T )  and 
( U ) lamps referred to under re�is trat ion 
are the " Pulse Progress Lamps . The clo� 
sure and opening ot the contact s of relays 
( KP2) , ( KP) ) , and ( KP4) atter relay ( KP6 ) 
has operated completes the thousands reg­
istrat ion in the s ender and relea• es relay 
( TRl ) . Rela? ( TRl ) releas es ( a )  transfers 
the "T " and R" leads to the hundre ds  reg­
ister key over oeads "H" and "Hl " , ( b )  
ext inguishes the ( TH )  lamp an d  ( c ) light s  
the (H) lamp. The hundreds , tens and units 
digits registrat ions are completed in a 
s imilar manner as the thousands digit ex­
cept that the "T" and "R" leads are connec­
ted to the hundreds , ten• and un it s  regis ­
t er keys in s equence . The re lease of relay 
( TR4) att er unit s  registrat ion connects 
the "T" and "R" t o  the " start " s ignal fre­
quencies over leads "STT " and "STR" through 
c ontacts on relay ( ST l )  operated. The 
" start " s ignal will now be trm ma.itted in 
the same manner as the previous digits but 
the s ender should now haTe advanced to a 
condit ion on which the "start " s imial has 
no effect . The release ot rela1 WsTl" ( a ) 
opens the "T " and "R" leads , ( b ) opens the 
ground frcm the interrupter ,  stopping the 
int errupt er rela7s , ( c )  ext in�iahes the 
( ST )  l8111p and ( d) lights the ( D) lam�. 

10 . l  Long Pulse ( SKP ) Ke7 Operated ( "VG "  
Opt ion )  

With the ( SKP ) ke7 operated, the 
pulses are increased to approximat ely . 2$0 
sec.  closed and . 2$0 sec . open . 

Thi s  s low puls e  is necessar7 to det er­
mine if the "MF" sender ( TO )  rela7 is func­
t ioning to prevent registering a digit on a 
part icular group ot sender register relays 
and then registering the same digit on the 
succeeding group ot register rela7s . This 
will occur if the sender ( T O )  re lay tails 
to rema in locked operat ed during the t'Ull 
closure of any digit . The s ender rec e ived 
is arranged to accept any digit , and then 
c aus e the s ender to register the digit , 
aft er which the s ender is prepared tor 
recept ion ot the succeeding digit by 
connect ing a second group ot re gister re­
lays . It the tirst digit puls e is pro­
longe d, such as might occur if the oper­
at or holds a digit key operat ed tor an 
extended internl ot t me , or unt 11 the 
s ender had connected the second group ot 
regist er rela)'ll , then this aame pulse would 
make two registrat.ions . Sender rela7 ( T O )  
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locked operated , during this interval,  
prevent s this . 

The slow puls e  test may also be used 
t o  as s i st the maintenance man in the det ec ­
t ion of troubles in the sender register 
c ircuit . 

10 . 2  Mult i -office Indicat ion 

When s enders are arranged to camplet e 
calls in mult i-office t erminat ing units 
there are three methods of controlling this 
indicat ion as follows : 

( a) Where there are only individual trunk 
groups . 

( b )  Where there are only CO!ll!llOn trunk 
groups . 

( c )  Where there are both individual and 
cammon trunk groups . 

10. 21 Individual Groups of Trunks 

In these cases the sender rece ives 
the office indi cat ion from the trunk group 
through the link. Calls from trunks t o  
of'f ice "A " caus e the " OA "  lead to b e  ground­
ed and the s ende r conne ct s the marked " OAB" 
lead to the " CKJ " lead. The call is there­
by routed to of'fice "A" without keying an 
off' ice digit . 

To test s enders ror this the ( LOA ) 
key -0106 wi ll be operated and the ( OAB) 
key -0114 will be normal. Calls from the 
trunks to off' ice " B" cause the " OB" lead to 
be grounded and the sender grounds the " OAB" 
lead to the marker. No off'ice digit is 
keyed. To t e s t  s enders for this the ( LOB) 
and ( OAB) keys are operated. See sections 
0106 , Par.  10 . l  and 0114, Par. J . 6 .  

10 . 22 Common Group of Trunks 

When the s enders are arranged for 
complet ing calls to mult i-off ice terminat ­
ing units over c ommon groups of trunks the 
( LOC ) key should be operat ed which indicat es 
to the s ender that a code digit will be re­
ceived. The s ender arranged its elf for re ­
ceiving five digit s .  In the MF s ender, 
cros s - connect ions are provide d so  that any 
digit can be use d  as e ither " Office A" or 
"Office B" . When "Office B" numerals are 
used for the code digit the " OAB" lead to 
the marker will be grounded the test c ir­
cuit ( OAB) key must be operated. The t est 
c ircuit otherwise .funct ions as des cribed 
for a regular call. See 0114, Par. J . 6  and 
0106 , Par .  10 . l . 

10 . 23 Common Group of Trunks - Arrangement 
( b)  

In this  case an office digit must 
always be keyed. The s ender does no·i; re ­
c eive an office indicat ion from. the link. 

The ( LOA ) , ( LOB) and ( LOC ) keys will be 
omitted if' there is not s ane ot�er type or 
group of a endera that requires a link office 
indicat ion. In any event the office digit 
is keyed to the sender as described in this 
sect ion. 

1 1 .  CHECK OP "D" LEAD 

When registrat ion i s  c anplete d in the 
s ender,  tr,:ound is connected to the "D" lead 
and the ' CO" lead is opened. The opening 
of the "CO"  lead releases the ( CO )  relay. 
The "D" lead is connect ed to a polari zed 
re lay ( TCl ) .in the sender c ircuit and when 
the ( Cl ) relay has operated, this polari zed 
relay is c onne cted to the ( D) relay through 
the ( D) res istance . The ( D )  relay operates 
and locks under control of the { C )  relay, 
ext inguishes the (D) lamp and lights the 
( TC )  lamp .  The lock� §round f'rom the 
test c ircuit over the D lead operates the 
s ender polari zed relay caus ing the sender 
to progress with the call. The ( D) res is ­
tance in the 11

·
0"  lead is used t o  make an 

operate teat of t):lis s ender polari zed. relay. 
If the check of the "D" lead does not· .func­
t ion properly the test c ircu it will block 
and the { D )  lamp will remain lit . 

12.  OFFICE INDICAT ICB BY ME.ABS OF CODE 
DIGIT 

( LOC ) Key Operated 

The MF puls ing s ender may be arrang�d 
to register an office indicat ion by means 
of' a code digit in advance of the thousands 
digit . When registrat ion or this digit is 
to be tested one of the numerical buttons 
of the ( 01 )  key must be operated. The de ­
pres s ion of any one or the s e  buttons ( ( LOC ) 
key be ing operated) causes  the operat ion or 
relay ( FD ) . Relay ( FD )  operated causes the 
operat ion of relay ( OJA ) and ( Oil )  in series 
following the operat ion of rela1s ( KPA ) and 
( KPS ) . The operat ion of relay ( OIA ) oper­
at es re lays ( TRA )  and ( TRl ) and following 
relays as previously des cribed. The puls ­
ing will now be as described except that 
the off'ice indicat ion will be transmitted 
between the "KP" s ignal and the thousands 
digit in accordance with the button de­
pressed. When an1 "B" off ice code button 
is depres sed the ( OAB) key should be oper­
ated to test that ground was connected to 
the ( OAB) lead to the marker.  by the sender . 

lJ. THUNK DISCONHEC'l' TEST 

lJ. l Over "T " and "R" leads 115 Class Key 
and ( DPR ) Key Operated 

There is a feature in the s ender c ir­
cuit which .funct ions t o  restore the c ircuit 
to normal in case a prematurj!t dis connect 
s ignal , is received fr<mt the trunks . When 
this feature is to be te at ed the #5 class 
key of' the connector c ircuit is operated 
supplying ground over the "TD" lead to 
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operate relay ( TD8 ) when relay ( TR J )  oper- . 
ates with relay ( DLT )  normal and re lay ( MF8 ) 
operated. Relay TD8 operated ( a) locks t o  
the ( ST )  relay ground through a front con­
tact of ( C )  relay, ( b ) opens in �art the 
puls ing c ircuit ground lead and ( c )  clos e s  
in part a c ircuit to operate relay ( TD4) . 
Relay ( TRJ ) operated mainta ins a closure of 
the pulsing c ircuit ground. The s ender 
test c ircuit proceeds to s end puls es  as pre­
viously dexcribed unt il ( TR3 ) relay releas es 
when the puls ing c ircuit is opened pre ­
vent ing further puls ing. The release of 
relay ( TR3 ) now operates relay ( TD4) in 
turn operat ing rela7 ( TD.5 ) which in turn · 

operates relay ( TD2 ) . The operat ion of re ­
lay ( TD4) and ( TD.5) closes  the "T" and "R " 
leads from the s ender t o  relay ( TD6 ) wh ich 
operat es in turn operat ing relay ( TD7 ) . 
Re lay ( TD7 ) operat ed ( a ) lo cks t o  the ( TD )  
lead , ( b )  opens the operat ing wind ing of 
relay ( TD.5 ) which is slow releas e and ( c )  
clos es in part a c ircuit to the "ADV" lead 
to the connector c ircuit . The releas e of 
relay ( TD.5) opens the "T " and " R" c ircuit 
through relay ( TD6 ) but l eaves a 30 , 000 ohm 
le&.d acro s s  them. The opening of the "T " 
and "R" leads causes the s ender to rest ore , 
opening the " S "  lead and permitt ing th e  
( Cl )  relay t o  release .  The releas e of re ­
lay ( TD.5) causes the releas e of relay ( TD2 ) . 
Relay ( TD2) is slow release to t ime the re ­
leas e of the s ender relay. Ground through 
the back contact of relay ( TD2) , front con­
tacts of relay ( TD7 ) and back contacts on 
relaf.s ( TD3 ) and ( Cl )  is suppl ied over the 
"ADV ' lead to the conne ct or c ircuit caus ing 
the test c ircuit to advance .  If the pre ­
mature dis connect feature o r  the s ender 
fails t o  funct ion properly the " S "  lead will 
not be opened by the t ime the ( TD2 ) relay 
has releas ed. The ( TD2 ) relay released 
furnishes a locking c ircuit for the ( Cl )  
relay. With the ( Cl )  relay locked under 
this condit ion the test c ircuit will block 
and the ( TD) lamp will rsnain l it .  Pre ­
caut ions outlined in s e ct ion 0102 under 
"Trunk Dis c onnect Test"  should be observed. 

13 . 2  By Means of the "D" Lead 

In the MF puls ing s ender ground is 
not closed to the "D" lead unt il all the 
registrat ion is ccnpleted. There is a 
feature in the s ender c ircuit which func ­
t ions t o  restore the sender c ircuit to nor­
mal in case of a disconnect after super­
vis ion has been transferred . back to· the 
trunk c ircuit . When this feature is to be 
t eated #9 class key of the connector c ircuit 
is operated which supplies ground over the 
"TD" lead operat ing the ( TDl) relay and 
ground over lead ( TDl ) operat ing relay ( DLT ). 
The operation of the #9 class  key should be 
delayed unt il the test frame has restored 
to normal fran any previous test . With the 
( Cl )  relay operated the "D" lead is closed 
from the connector circuit through the 
front c ontacts of relay ( TDl ) to the winding 
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of the ( TD )  re laT.• When the s ender appl ies 
ground t o  the "D ' l ead after registrat ion 
is canpleted re lay ( TD) operate s  but the 
polari zed re lay in the s ender doe s not op­
erat e .  The ( TD )  relay operated locks and 
the locking ground is supplied to the "D" 
lead, through winding of relay (TCO) , and 
the (EZ)  res istance in parallel , caus ing 
the operat ion or the polarized re lay in 
the s ender.  The ( TD )  relay operated cau­
s e s  the releas e  of relay ( TDl ) . Relay 
( TCO)  will not operate unt il relay ( TC 2 ) 
in the s ender has operated due to  insuf­
fic ient current . The operat ion of relay 
( TC 2 )  cause s  the operat ion of re lay ( TCO)  
wh ich locks . Relay ( TCO) mus t  be operat ed 
and locked before relay ( TDl) breaks its 

· front contact . Relay ( TDl ) is slow relea s e  
in orde r  to allow suff ic ient t1me for the 
s ender relays to funct ion. The ( TDl ) re ­
lay releas e d  connects  the "D" lead tc:> the 
( TD 3 )  relay . The s ender polari zed re lay 
releas es  and the s ender then funct ions t o  
restore t o  normal .  The s ender opens the 
" S" lead which permits the ( Cl )  relay t o  
re leas e .  Ground through ( TD2 ) re lay re ­
leas es and the front contacts of the ( TD )  
relay and back c ontacts o f  ;relays ( TD3 ) 
and ( Cl )  is suppl ied over the "ADV" le ad 
t o the c onnector c ircuit caus ing the t e s t  
c ircuit to advance .  I f  this dis connect 
feature or the s ender fails to  funct i on 
properly the " S "  lead .will not be opened 
by the t ime the ( TD2 )  relay has released.  
the ( TD2 ) re lay releas ed furnishes a lock­
ing c ircuit for the ( Cl )  re lay. If relay 
( TC O )  is not operate d  by the operat ion or 
the s ender ( TC 2 )  relay ground through the 
back contact of relay ( TCO ) will hold re ­
lay ( Cl )  operate d  although the " S "  lead 
was opened. With the ( Cl )  relay locked 
under this condit ion the test c ir cuit will 
block and the ( D) lamp will rema in l it .  If 
the s ender fails to remove ground from the 
"D" lead , the ( TD3 ) relay will operate and 
lock, opening the "ADV" lead and blocking 
the tes t c ircuit with the ( D) lamp l it . On 
a sat isfact or ily ccmpleted te s t  the ( D )  
lamp will remain lit unt il the release of 
relay ( COl ) . Precaut ions outlined in s e c ­
t ion 0102 under Trunk Disc onnect Test  
should be obs erved.  

13 . J  Test  of Releas e of S ende r  (FT) Relay 
- ( TFT ) Key Operated 

There ia a feature in the sender to 
open the " S" lead in case certain .features 
are not completed within a def ini .te t ime .  
The operat ion of the "TFT " key inserts 
2.50 ohms into the locking c ircuit of relay 
( D) . This res iatance serves to lock relay 
( D) but prevents the operat ion of polari zed 
rela1 ( TCl)  in the s ender. As relays ( TC l )  
and ( TC2 ) in the s ender are not operated 
the sender is not connected  to a marker. 
The ( TFT )  key operated also operates  relay 
( TD.5 ) , through a normal contact on relay 
( TD7 ) , in turn operat ing relay ( TD2 ) . The 
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operat ion of relay ( D) ,  after the ce111plet ion 
of puls ing, operat es rela7 ( TD7 ) opening 
the operat ing c ircuit of relay ( TD.5) which 
releases in turn releas ing relay ( TD2 ) . It 
the ( Cl )  relay has not released, by the op­
ening of lead 11 S11 , by the t 1me rela7 ( TD2) 
has released relay ( Cl )  will be locked and 
the test c ircuit blocked , as previously 
des cribed, with the ( T C )  lamp lit .  

14. T IME  OUT TEST 

With class key Ho.  6 ( TA )  and (MFS )  
keys operat ed, and ( APB) key normal , ins ert 
a plug in the s ender hold jack. On this 
test the minor alann will be sounded and 
the other members of the ma intenance force 
should be advised ac cordingl7. The ( TM )  
relay will be operat ed from the H o .  6 class 
key operat ing the ( KS )  relay. The ( KS )  re ­
lay operated prevents sending MF pulses to 
register a number in the s ender. The ( KP )  
lamp in the test c ircuit l ights and the 
sender should start t 1me out and in 15 to · 

30 seconds should cause the sender ( TL )  
lamp t o  light . Th e  t 1me fran the light ing 
of the ( KP )  lamp to the l ight ing of the 
s ender ( TL)  lamp is the t 1me out period of 
the sender and measured with a stop watch 
should be between 15 and 30 seconds . Five 
to 10 s econds aft er the ( TL )  lamp l ights 
the minor alarm should sound. The ( MGB) 
key is then operated to  pre vent int erfering 
with service when the s ender c ircuit is 
subs equently released with the t est c ircuit 
attached. The hold plug is then removed 
tran the jack and the ( TL )  lamp should be 
ext inguished and the alarm s ilenced. The 
test c ircuit ( S )  lamp should then light . 
The ( AV)  key should then be mcmentar ily op­
erated to cause the test c ircuit to advance 
for start ing a t est or the next s ender or 
the same sender it the ( REP )  key is operated• 
When the ( REP )  key is operated the (AV) key 
should be held operat ed unt il the test c ir­
cuit advances for the next t est . S ince the 
operat ion of the ( MGB) key makes the s ender 
group busy the ( AV) key should be operated 
without \Uldue delay. 

1.5. MULTIFREQUENCY CURRENT SUPPLY ..: USE 
BY INCOMING TRUNK TEST SET - 11U11 OPTION 

When the MF current supply is .furnished 
tran a separate office building and is us ed 
in common with the incoming trunk test s et , 
the "U" opt ion shall be .furnished to pre­
vent both test c ircuit s be ing connected to 
the s ignal current supply c ircuit s imul ­
taneously. It the inccning trunk test set 
is not us ing the s ifal current supply c ir­
cuit when relay ( TRD is operated relay 
( STA ) will be immediat e ly operat ed as pre ­
viously de s cr ibed. If the inoaning trunk 
test 3et is us ing the s ignal current supply 
a c ircuit battery will be connected to the 
11 Cl 11 l ead operat ing re lay ( IT ) .  The oper ­

at ion of relay ( TRD) now connects ground to 
the ( IT ) interrupter. The first closure ot 
the 11F 11 contact operates relay ( ITA )  which 

,. � ... -

lo cks . 
'
'?he following closure ot the c on­

tact "B" on ( IT ) interr\lpter operatea ; re ­
lay ( S�A) and ( STl) in a eries . Relay 
( STA ) locks and opens the ground trcm re­
lay O T ) which releas es , relliov1ng· :ground 
tran the ( I'l' )  interrupter. As long as 
relay ( STA ) ia operat ed ground is removed 
tre111 the "Cl"  lead and the incoming trunk 
test set cannot cut in on the signal cur­
rent supply c ircuit . If the inccming 
trunk test s et holds batter,- on the "Cl" 
lead during the t hn ing interval ( approx­
hnately 2 to 4 seconda ) the operat ion of 
re lay ( STA ) will open the gr6Und traa the 
11Cl 11  lead and the incoming trunk t e s t  set 
will be dis connect ed tran the s ignal cur­
rent supply c ircuit . This c ircuit will 
now proceed as previously des cribed. 

16 . FALSE "KPn SIGHAL - ( FKP )  AJfD ( RO) 
KEYS OPERATED 

The MF receiver and s ender are ar­
ran�ed to route a call , on which a second 
"KP s ignal is rece ived by the MF re ce iver , 
to "Reorder" . The ( PKP )  keys operated 
caus es the operat ion of ( FPA ) and ( FPl ) 
rela7s preceding the operat ion ot relays 
( KPA )  and ( KPS ) . The ( ROl) relay in -0114 
is also operat ed. The ( FKP )  key connects 
the ''KP" a ignal frequenc ies to the con­
tacts ot relay ( FP I )  to be tranl!IJllitted 
preceding the regular "KP" s ignal . The 
first "KP" s ignal will caus e the MF re­
ce iver to cut through to the sender. The 
s econd "KP" s ignal will now cause the 
sender t o  route the call to "Reorder" . 
The ( RO )  key should be operated when ma­
king this·  teat . Under ' this condit ion the 
register check c ircuit emits the check o� 
the "TH " , 11H11 ,  "T" , and 11U 11 digits . 

17 . S DIGLE FREQDEllCY PULSE - ( Si') KEY 
OPERATED 

The MF rece iver and associated s ender 
are arranged to disregard a s ingle fre­quency making no registrat ion. · With the 
( SF )  key operated the ( FPA ) and ( FPl ) re ­
lays will be operated preceding the oper­
at ion of relays ( KPA )  and ( KPS ) . When 
puls ing starts the "KP" s ignal will be 
controlled by relay ( FPl ) followed by a 
s ingle frequency ( 900 cycles ) under con­
trol ot relay (KPS ) • 'lhe MP recei •er and 
sender should not respond to this s ingle 
frequency and the remainder of the puls es 
should be registered in the a&l'lDer abo•e 
des cr ibed. 

18 . THREE FREQUERCY PULSE - PRECEDDG 
THE ( KP )  '"'. ( TP)  KEY OPERATED 

The MF receiver is arranged to dis­
regard three a umltaneoua frequenc ies be ­

fore a legit 1aate "KP" s ignal. haa been 
received. With thtt (PT ) key operated the 
( FPA ) and (FPl ) relays will be operated 
preceding the operat ion or relays (KPA)  
and ( KPS ) , and a s ingle frequency ( 900 
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cycles ) will be adde d t o  the two frequen­
c ies  of the "KP" s ignal . When puls ing 
starts three  fre quencies will be transmitt ed 
f ir s t  followe d by the regular "KP " s ignal . 
The MF rec e i ver should not react to the 
three fre!f.!ency puls e but should pro ceed 
with the ' KP "  s ignal and subsequent puls ing 
as above de scribed. 

19 .  THREE FREQUENC IES IN PLACE OF A NUMER­
ICAL DIGIT - ( TFD ) AND ( R O )  KEYS 
OPERATED 

The MF receiver .  and sender are arran­
ged to rout e a call t o  "Reorder in cas e 
three frequenc ies are rece ived in place  of 
a numerical digit . The ( TFD ) key operated 
operat es  the ( ROl ) re lay in 0114 and als o 
connects  a s ingle fre quency ( 900 cycles ) 
with the regular two fre quenc ies for the 

Spl . Keys S ignal 
Test  Operate d  Produc ed 

1 • . Fals e K. P .  ( FKP ) KP KP 
S ignal 

2 .  Low Input KP 

3 . Three S ignals 
Present ( TFD ) ( LL )  KP 

4. H igh Input ( TF ) 
#1 

( LL )  3 fr . KP 

5 .  H igh Input ( SF ) ( LL )  K P  1 fr . 
#2 ( TWT )  ( DPR ) 

When the ( FKP ) , ( TF )  or ( SF )  key is 
operated the lead for operat ing rela1 ( KPA ) 
is transferre d to  operat e  relay ( EPA ) f irst  
which in turn operat e s  relay ( KPA ) . 

When an " Off ice Indicat ion" key is de ­
pressed the ( L OC )  key must be operat ed.  

If s enders are not equippe d with " Of ­
fice Indicat ion" register the " Office In­
dicat ion " key may be omitted.  

For tests #1 and #3 the ( RO )  key should 
be operat ed and the ( ROl )  relay is operat ed. 

When making test #4 ( high input #1 ) 
the - operat ion of the ( LL )  key makes the re ­
c e i ver more subject to fal s e  operat ion by 
trans i-ents . 

When making test #5 , ( TWT )  key oper­
at ed,  twist  network is added to  reduoe the 
power of the 1500 cycle frequency 6 . 25 + . 25 
db 11V11 and "UX11 opt ion or 8 . 25 t . 25 db "UY" 
opt i on below that of the 700 cycle frequency. 
This checks if the reoe iver will operate  
s at isfactorily when frequency twis t ,  that 

- ' Page 78 

, •. ;1' 1 

hundre ds digit . Hundre ds digit key_s O ,  2 ,  
4 ,  6 ,  7 or 9 only should b e  depres s ed when 
making this test . With the ( TFD) key op­
erat ed the call proceeds in the regular 
manner unt il the hundreds digit when the 
three frequencies will caus e the s ender t o  
rerout e the call to "Reorder" . The ( RO )  
key should b e  operated when making this 
test . Under this condit ion the regular 
che ck c i rcuit omits the che ck of the "TH" , 
"H" , "T "  and "U" digit s . 

20 . SPEC IAL TESTS FOR MF RECE !Vli:R AN D  
SEMDER 

Thes e  t ests  are to test part icular 
condit ions or apparatus and are to be made 
in the s ame manner as above described but 
with keys operat ed as note d :  

Off . 
Ind. Numer ical Reg .  Keys Result s 
Key Thous . Hunds . T ens Units In 

Reorde r 

1 1 3 7 7 C omplete d 

l+ 4 4 4 4 Reorde r  

7 7 7 7 7 Canpleted 

7 7 7 7 7 C omplet ed 

m ight be introduced by line tac ility, is 
pre sent . 

During locat iort of trouble it may be 
des irable to use any digit for e ither low 
or high input tests regardle s s  of above 
table . 

When making test  #2 ( low input ) the 
use of difference digits insures that the 
channels indicated have ade quate s ena it ivity : 

Digit Used  

4 
3 
0 

Channels Have 
Adequate Sens it ivity 

700 & 1300 c7cles 
900 & 1100 ·cycles 

1300 & 1500 cycles 

When making test #4 ( high input #1 ) 
the use of different digits insure s that 
the channe ls are not too s ens itive .  

Dig it Used 
l 
5 

Channel Is N ot 
Too  S ens it ive 

1100 cycles 
1700 cycles 
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Digit  Used 

0 
6 
2 
9 

Channel is Not 
Too Se ns it ive 

1 100 & 1700 cycles 
900 & 1500 cycles 

1500 cyc les 
700 cyc les 

The us e or the abo v e digits provides 
a che c k  on an adj ac ent channel above or 
be low those  be ing used , or of' a combinat ion 
frequency pro duc e d  by the differenc e be ­
tween the s e c ond harmon ic  of one frequency 
and the other f're quency . 

A t es t of the receiver to  funct ion in 
the int erval betwe en the "KP "  s ignal and 
the first numerical digit ( s ervi c e  condit ion ) 
i s  made in t est #1 . If' the rec e i ver fa ils  
t o  funct i on i n  the t ime int erval between 
the two "KP"  s ignals ( 4.5 mil . s e c .  m in. ) 
the s ender w i ll f'a i l  t o  rout e t o  reorder 
and the t e s t  c ircu it will block. 

When ( TFD ) key is  operated numerical 
dig its keys l,  3,  5 or 8 must not be us ed.  

21 . REORDER ON T IME  OUT - MF SENDER CLASS 
KEY #8 OPERATED 

21 . l  The MF puls ing s ender is arranged to 
call in a marke r and rout e a t imed 

out call to  " R e orde r " . With the class key 
#8 operat e d  for an MF pul s ing sender the 
operat ion of re lay ( TRl ) operat e s  relay 
( TRO ) . Relay ( TRO ) operat e d  c loses  ground 
to  hold relay ( PRS ) operat ed  and to operate 
re lay ( ROl ) F ig . AG ,  she et 0114. The call 
proceeds as usual unt i l  re lays ( KPS ) and 
( KPT ) release  wh i ch st ops the interrupt er 
re lays . The re lease of' relay ( KPS ) l ights 
the ( D ) lamp. The ( D ) lamp rema ins lighted  
f'or  1.5  - 30 s econds .  As no  more puls es  are 
s ent to the s ender the s ender st art s to 

BELL TELEPHONE LABORAT OR IES , IN CORPORATED 

DEPT . 2314-JFP -FBB 

time out . When making th is test a plug in 
the hold j a ck or the • e nder bei ng tested 
should be reJ11oved. 

21 . 2 When the a .ender has t imed out the 
"CO" lead i s  opene d  releas ing the 

( CO )  relay and the ( D) relaY. operates  as is  
outl ined under "check of " D ' lead" . The 
s ende r  (TCl )  and ( TC 2 )  relays operat e and 
s ender makes conne ct ion to a marker for 
routing to "Reorde r . " If there is a de lay 
in making conne ct ion to a marker the ( TRO ) 
l amp will light . When a marker i s  connected 
the ( TC )  operat es , locks , opens the path 
to the ( TRO ) lamp and clos es ground to the 
"TRL" l ead to -0114 which the n che cks the 
Reorder rout ing fran the marke r .  If thi s  
is found satisfactory the "AV" from -0114 
is grounded with the ( TC )  and ( COl ) relays 
operated and ( CO )  releas ed th is ground is 
ext ende d to the "ADV" lead to -0103 as a 
s ignal that the test  is completed.  

22 . PRELIMINARY " ST "  KEY OPERAT ION TEST 

The MF � ende r  is des igned to route 

i ' 
' 
I 

a c all t o  " reorder"  in case of a premature 
"ST" key operat ion.  This  feature is 
t e s t ed by the operation of the ( LL ) , ( RO ) , 
( DPR ) ,  ( CL-0) , ( ACS ) , and ( ST )  keys with 
the ( U- ) keys norma l .  With' no ( U - )  key 
operated,  the s ender then regi st ers TH , 

I .  
I . ._ 

� 
H ,  a nd T di git followed by the "ST "  digit 
and should call for a marker asking for 
reorder . With the ( RO )  and ( DPR ) keys 
operate d,  provis ion is made for operat ing 
the ( ROl ) relay wh i ch allows the register  
check circuit to  check the "RO" indicat ion 
frcxn the s ender t o  the marker. If this 
check is sat isfactory, the ADV lead is 
grounded and release  takes place in a nor­
mal way. 

, - r ' 
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BELL SYSTEM PRACTICES 

Plant Series 

SECTION 2 1 6-788-50 1 
Issue 1 ,  August 1 969 

AT & TCo Sta nda rd. 

TERM I NA T ING SENDER 
TEST C IRCUIT SD-25 1 59-0 1 

T ESTS 
NO. 1 CROSSBAR OFFICES 

1 .  GENERAL 

1 .0 1  This section describes a method o f  testing 
the terminating sender test circuit (SD-25159-01). 

The tests are intended to detect trouble not readily 
evident in the normal use of the test frame . 

1 .02 This section affects the Equipment Test List. 

1 .03 The tests covered are :  

A .  Busy Timing and Trouble Timing :  

Checks the busy and trouble timing 
intervals of test circuit . Also checks 

PAGE 

time alarm blocking feature .  3 

B .  Maxim u m  and Minim um Loop 

Resistance: Verifies critical resistance 
values of loop and leak resistances .  3 

C. Maxim um and Minimum Time 

to Reclose Fundamental Circuit: 

Verifies requirement of critical relay and 
critical resistance values .  

D. L and STP Relay Operate Resistance: 

Verifies critical resistance values .  If 
WG option is provided, a check of STP 
release resistance is made. This test 
applies only when senders with the 
unbalanced revertive pulse circuit are 
tested with the test frame . 

E. Reverse Battery Tim ing : Verifies 
cr itical r e sistance v alu e s  and 

requirements of  critical relays used in 
measuring minimum and maximum reverse 
battery interval . 

F. T TSC Feature: Checks the ability 
of the test. circuit to detect falsely 

closed  contacts in the IB vertical of the 
sender . 

4 

4 

5 

5 

G .  R elay No n op e ra t e  R esista n c e :  

Verifies critical resistance values 
used in L relay nonoperate test. This 
test also verifies critical resistance values 
used to test for premature timeout. 

H. RB T Key Features: Checks operating 
features of RBT key and requirements 

of critical relay used in checking delayed 
reverse battery . 

I .  M i n i m u m  a n d  M a x i m u m  

ln t e rdig i t a l  T im eo u t  In te rval: 

Checks minimum and maximum intervals 
allowed by the test circuit for the sender 
to time out on an interdigital timeout 
basis . 

J. Maximum Dialing Loop Resistance: 

Verifies resistance values used in 
maximum dialing loop test of dial pulse 
senders.  

K .  Start Pulse Timing: Verifies critical 
resistance values and requirements 

of critical relays used in measuring start 
pulse interval . 

L .  Pulse Tim ing: Verifies critical 
resistance values and requirements 

of critical relays used in generating KP 
signals and key pulses. 

M. · Slow Pulse: Verifies critical resistance 
values used in generating slow key 

pulses. 

N. Sender Disconnect: Verifies critical 
resistance values and requirements 

© American Telephone and Telegraph Company , 1969 
Printed in U.S .A.  
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of critical relays used in checking sender 
release time under various conditions.  

0 .  A R elay Ope ra t e  Resis t a n c e :  
Verifies critical resistance values 

used  in checking A re lay operate 
requirements. 

P. TWT Key Feature: Checks the 
ability of the test circuit to reduce 

the power of the 1500-Hz frequency below 
that of the 700-Hz frequency . 

Q .  High Loss Pad: Verifies dB value 

PAGE 
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9 

1 0  

of HL pad.  1 0  

1 .04 Lettered Steps: A letter a, b,  c, etc, 
added to a step number in Part 3 of this 

section, indicates an action which may or may not 
be required depending on local conditions . The 
condition under which a lettered step or a series 
of lettered steps should be made is given in the 

ACTION column, and all steps governed by the 
same letter within a test. Where a condition does 
not apply , all· steps designated by that letter should 
be omitted. 

1 .05 Tests B through I are required at test frames 
where revertive pulse senders are tested. 

Test J is required where dial pulse senders are 
tested. Tests K through Q are required where 
multi-frequency senders are tested. 

2 .  APPARATUS 

2 .0 1 The apparatus required for each test is 
shown in Table A. The details for each 

item are covered in the indicated paragraphs. 

2 .02 Volt-ohm-milliammeter,  KS-14510 List 1 .  

This instrument i s  ref erred to throughout 
the section as VOM. 

2 .03 67C test set equipped with a KS-6278 tool . 

2 .04 35F test set with cords and tools as specified 
in relay adjustment practices .  

TABLE A 

TESTS 
APPARATUS 

A B c D E F G H I J K L M N 0 p Q 

V olt-ohm-milliammeter ( 2. 02 ) 1 1 1 1 1 1 1 1 1 1 

322A Make-busy plug 1 
67C Test set ( 2.03 ) 1 

35F Test set ( 2.04 ) 1 1 1 1 1 1 1 

Test cord (2 .05)  1 1 

Stopwatch, KS-3008 1 

310 Plug 1 

J-94723A Test set (2 .06)  1 

Blocking tools , as req' d. 2 3 2 1 1 1 2 2 1 

23A TMS ( 2.07 ) 1 1 
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2 .05 893 Cord, 6 feet long, equipped with two 
360A tools (1 W13B cord) and two 419A tools.  

2 .06 Pulse checking test set SD-96362-01 (J94723A) 
with two 3P15A cords. 

3 . METHOD 

STEP ACTION 

A. Busy Timing and T rouble Ti m i ng 

1 At terminating trouble indicator­
Make busy any terminating sender . 

2 At terminating sender test frame-

Set test frame to sender made busy in Step 1 .  

3 Operate APB and ST keys. 

4 Release APB and ST keys and restore test 
circuit to normal . 

5 Repeat Step 2. 

6 

7 

8 

9 

10 

Operate ST key . 

Operate ACO key . 

Operate TA key and restore ACO key . 

At terminating trouble indicator­
Release · sender made busy in Step 1. 

Release TA key . 

11  Release ST key and restore test circuit to 
normal . 

B.  Maxi m u m  a n d  M i n i m u m  Loop Resista nce 

1 Restore all lever type keys to normal . 

2 Operate L key . 

3 Block operated BS and FO l relays.  

ISS 1 ,  SECTION 2 1 6-788-501 

2 .07 J94023A (23A) transmission measuring set, 
equipped with 3P12H patching cord.  

VERIFICATION 

BY lamp lighted . 
After 29 to 59 seconds-
Test circuit advances to another sender . 
BY lamp extinguished .  

BY lamp lighted. 
After 60 to 90 seconds­
T A lamp lighted. 
Minor alarm sounded . 

Minor alarm silenced . 

TA lamp extinguished. 

At terminating sender test frame-
Test circuit proceeds to test sender , then 
blocks. 

Test circuit advances to next sender . 
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STEP 

4 

5a 

ACTION 

Connect VOM to 2B and 6T of G relay . 

If senders are equipped for balanced revertive 
pulse circuits-
Operate BAL key . 

6a Change VOM connection from 2B of G relay 
to capacitor side of DS resistor . 

7a 

8 

9 

Release BAL key . 

Change VOM connections to AC (18FH) resistor 
in revertive pulse section . 

Test for presence of ground at AC resistor . 

10 Release L key . 

11  Connect VOM to 2B and 6T of  G relay . 

12 Operate L· key . 

13 Release BS and FOl relays. 

14 Connect VOM to 4T of FOl relay and lT of 
Tl (40 AN) resistor . 

15 Disconnect VOM. 

16 Test for presence of ground at 1 T of Tl 
resistor . 

17 Restore L key to normal . 

C .  M a x i m u m  a n d  M i n i m u m  T i m e  to Recl ose 

Funda mental  Circuit 

1 

2 

3 

4 

Perform current flow tests of BST relay 
(revertive pulsing test circuit) using 35F test 
set and circuit requirement table .  

Connect VOM to Bll  of  C relay and 2 terminal 
of BST relay . 

Operate LST key . 

Connect VOM to Bll of C relay and B6. of 
G relay . 

D.  L and STP Relay Operate Resistance 

1 Operate STP-OPR key. 

Page 4 

VERIFICATION 

VOM reads 3125 to 3185 ohms . 

VOM reads 2782 to 2834 ohms. 

VOM reads approximately 100 ohms. 

VOM reads approximately 56 ohms . 

Ground present. 

VOM reads 898 to 912 ohms. 

VOM reads 29700 to 30300 ohms. 

Ground present. 

Circuit requirements are met. 

VOM reads 322 to 328 ohms. 

VOM reads 6930 to 7070 ohms. 

VOM reads 2869 to 2927 ohms. 
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STEP ACTION 

2 Block operated C, FTP, and FB relays.  

3 Connect VOM to T 1 LNO relay and bottom 
side of AA (19PS) resistor . 

4 Insulate T34 FRP relay . 

5 Connect VOM to bottom side of BC (18 FR) 
resistor and T4 FRP relay .  

6a If WG option is provided­
Release FTP relay . 

7a Connect VOM to top side of BD (19RP) resistor 
and T3 FRP relay . 

8 Release C ,  FTP, and FB relays.  

9 Restore STP-OPR key to normal . 

10 Remove insulator T34 FRP relay . 

E. Reverse Battery T iming 

1 Restore all lever type keys to normal . 

2 Block operated CI relay . 

3 Insulate T56 contacts of CI relay .  

4 

5 

Connect VOM to 5T of CI relay and battery 
side of BB resistor . 

Operate LRB key . 

6 Remove insulator and blocking tool from CI 
relay . 

7 

8 

9 

F. 

1 

Connect VOM to Tl of BS relay and Ell of 
C relay . 

Release LRB key . 

Perform current flow tests of OF and OFl 
relays (revertive pulsing test circuit) using 
35F test set and circuit requirement table. 

TTSC Key Featu re 

At terminating sender test frame-
Set up keys TH6, H6, T6, U6, F9, Test Class 
2, TT-SC.  

I S S  1 ,  SECTION 2 1 6-788-50 1 

VERIFICATION 

VOM reads 4030 to 4110 ohms. 

VOM reads 4103 to 4197 ohms. 

VOM reads 7 435to 7585 ohms. 

VOM reads 921 to 939 ohms . 

VOM reads 4209 to 4291 ohms. 

VOM reads 3960 to 4040 ohms. 

VOM reads 2772 to 2828 ohms. 

Circuit requirements are met. 
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STEP 

2 

3 

ACTION 

Direct test frame to any FS terminating sender 
and operate with REP key . 

At sender under test-
With 893 cord, short circuit three stationary 
and movable contact terminals at any level 
at rear of IB vertical . 

4 At sender under test­
Remove 893 cord. 

5 At test frame-
Restore test circuit to normal . 

G .  L Relay Nonoperate Resistance 

1 Operate test class key 7. 

2 Block operated C relay . 

3 Insulate T34 RB' relay . 

4 

5 

6 

7 

Connect VOM to 5T of BS relay and 2T of 
TF relay . 

Connect VOM to battery side of BB resistor 
and 4T of CI relay . 

Connect VOM to 3T and 5T of CI relay . 

Connect VOM to llB of C relay and lT of 
BS relay . 

8 Release C relay,  class key 7, and disconnect 
VOM. 

9 Remove insulator T34 RB relay . 

10 Perform current flow test of OF and OFl 
re}ays (revertive pulsing test circuit) using 
35F test set and circuit requirement table . 

Note: This step may be omitted if performed 
in Step 9, Test E .  

H .  RBT Key Featu res 

1 Operate RBT key . 

2 Block operated C relay . 

3 Momentarily operate STR relay . 

Page 6 

VERIFICATION 

Test frame makes repeated satisfactory test 
of sender . 

At test frame­
Test circuit blocks. 

LNO relay operated. 

VOM reads 6148 to 6272 ohms (YH option) 
or 7757 to 7913 ohms (YG option) . 

VOM reads 723 to 737 ohms. 

VOM reads 5346 to 5454 ohms. 

VOM reads 6603 to 6737 ohms. 

Circuit requirements are met. 

RBT2 relay operated. 
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STEP ACTION 

4 Momentarily operate RB' relay . 

5 Release C relay and RBT key . 

6 Perform current flow tests of RBT-2 relay 
using 35F test set and circuit requirement 
table. 

I .  Minimum and Maxi m u m  lnterdigital  T imeout 

Interval 

1 

2 

3 

Operate TH5, H5, T5, U5, F5, class key 0, 
and IDT keys . 

Set up test frame on any FS terminating 
sender and operate ST key . 

With stopwatch, time lighted IDT lamp. 

4 Release ST and IDT keys.  

5 At terminating sender under test­
Block non-operated TM3 relay . 

6 At test frame-
Operate IDTl and ST keys .  

7 With stopwatch, time IDS relay holding time . 

8 Restore test frame to normal . 

9 At terminating sender under test­
Release TM-3 relay . 

J .  Maxi mum Dial ing Loop Resistance 

1 

2 

Operate LTK key . 

Connect VOM to Tl of DP3 relay and T3 of 
DPD relay . 

_) K. Sta rt Pulse T iming 

_) 

1 Perform current flow test of RVT and RV2 
relays using 35F test set and circuit requirement 
table . 

2 Insulate B23 and T23 of RVl relay . 

ISS 1 ,  SECTION 2 1 6-788-50 1 

VERIFICATION 

RB2 relay operated.  

Circuit requirements are met. 

Test frame proceeds to test sender , lighting 
IB, IG, and IDT lamps in succession. 

IDT lamp remains lighted for 2 to 2 - 112 
seconds minimum. 

Test frame proceeds to test sender , lighting 
IB, IG, and IDT lamps in succession . 

IDS relay releases in approximately 7 seconds. 
Test frame blocks. 

VOM reads approximately 2550 ohms. 

Note: VOM reads 3450 ohms when YA option 
is provided. 

Circuit requirements are met. 
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STEP ACTION 

3 Place 310 plug in RVT jack. 

4 Connect VOM to FB resistor . 

5 Remove VOM, 310 plug, and insulators used 
in preceding steps .  

L .  Pulse Timing 

1 Perform current flow test of KPl,  KP2, KP3, 
KP4 relays, and pulse output test of KP2, 
KP3, KP4 relays using 35F test set, pulse 
checking test set, and circuit requirement 
tables . 

2 Insulate B45 and T12 of KA relay .  

3 

4 

5 

6 

7 

8 

Connect VOM to B5 of KA relay and 1 
terminal of KP4 relay .  

Connect VOM t o  terminals o f  EB, E C ,  and 
ED resistors .  

Connect VOM to middle terminal of  EA resistor 
and T3 KPT relay . 

Connect VOM to terminal of T, U, V, W, X 
resistors .  

Connect VOM to terminals of  Y resistor . 

Connect VO¥ to midpoint of EE resistor and 
Tl KA relay . 

9 Disconnect VOM. 

10 Remove insulators from contacts of KA relay . 

M. Slow Pulse 

1 Operate SKP key . 

2 Insulate 12B and 45B KA relay. 

3 

4a 

Page 8 

Connect VOM to 2B KA relay and 2B KS 
relay . 

If Fig. 8 is furnished-
Connect VOM to 2T PR relay and 2B KS 
relay.  

VERIFICATION 

VOM reads 1584 to 1616 ohms, VS option, or 
495 to 505 ohms, VR option. 

Circuit requirements are met. 

VOM reads 614 to 626 ohms. 

VOM reads 49.5 to 50.5 ohms. 

VOM reads 148 to 152 ohms. 

VOM reads 49.5  to 50.5  ohms. 

VOM reads 99 to 101 ohms. 

VOM reads 247 to 253 ohms. 

VOM reads 297 to 303 ohms. 

VOM reads 6930 to 7070 ohms. 
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STEP 

5b 

6 

ACTION 

If Fig. 7 is furnished-
Connect VOM to 2B KS relay and 7B MF9 
relay . 

Connect VOM to B terminal of KP capacitor 
and 2B KS relay . 

7 Remove insulators from KA relay .  

8 Restore SKP key to normal . 

N .  Sender Disconnect 

1 

2 

3 

4 

Perform current flow test of TD-1 and TD-2 
relays using 35F test set and circuit requirement 
table. 

Connect VOM to T3 and T4 of TD5 relay . 

Connect VOM to T2 of TD relay and Tl of 
TDl relay . 

Operate TFT key . 

5 Block operated D relay .  

6 Connect VOM to Tl of COl relay and T9 of 
C relay . 

7 Release D relay and TFT key . 

0. A Relay Operate Resista nce 

1 

2 

3 

4 

Connect VOM to 400-ohm terminals of EG 
resistor . 

Note: Omit this step if ZF option is wired. 
(400-ohm resistance strapped out. ) 

Connect VOM to 800-ohm terminals EG resistor . 

Note: Omit this step if ZG option is wired. 
(800-ohm resistance strapped out . )  

Connect VOM to  end terminals of  EF resistor . 

Note: Omit this step if ZH option is wired . 
(1200-ohm resistance strapped out . )  

Connect VOM to end terminals of  EY resistor . 

ISS 1 ,  SECTION 2 1 6-788- 5 0 1  

VERIFICATION 

VOM reads 6930 to 7070 ohms. 

VOM reads 3491 to 3527 ohms. 

Circuit requirements are met. 

VOM reads 29700 to 30300 ohms. 

VOM reads 49. 5  to 50. 5  ohms. 

TD2 relay operated.  

VOM reads 297 to 303 ohms. 

VOM reads 396 to 404 ohms. 

VOM reads 792 to 808 ohms. 

VOM reads 1188 to 1212 ohms . 

VOM reads 5262 to 5368 ohms. 
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STEP ACTION 

P. TWT Key Featu re 

1 Operate TWT key . 

2 Connect 23A TMS to VI jack. 

3 Operate Vl 7 key . 

4 Release Vl 7 key . 

5 Operate VlO key . 

6 Release VlO and TWT keys and disconnect 
23A TMS. 

Q. High Loss Pad 

1 Connect 23A TMS to T3 and B4 of MF8 relay . 

2 Operate LL key . 

3 Operate Vl 7 key . 

4 Release LL key . 

5 Release Vl 7 key and disconnect 23A TMS. 

"Qqe 1 0  
lg es 

VERIFICATION 

TMS reading noted. 

TMS reads 6 to 6 .5 dB higher than in Step 3. 

TMS reading noted. 

TMS reads higher d B  value depending on type 
of HL pad in test frame. 
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C IRCUIT DESCRIPrION 

' 

CHANGES 

CROSSBAR SYSTEMS 
NO . l 

MULTI -FREQUENCY PULS ING 
TERMINATING SENDER CIRCUIT 

D .  De s cript ion of Changes 

D . l  On sheet -011 Note 109 added and para­
graph 10 added to Note lo4 . 

D . 2  On 'Sheet --012 lM option added to the B 
lead to the sender te st c ircuit and to 

the BAT2 lead to 7 /F!Jr of ON2 relay . Als o YM, 
YN option is added to the TC2 lead to 2/5B TCl 
relay. 

D . 3 On sheet -014 YM option added to the B ,  
N,  and BAT2 leads in Fig . 50.  

F .  Changes in CD Sections 

F . l  Change 4 . 3 t o  read : 

4 . 3 Multi -frequency Puls ing Rece iving 
C ircuit sn-95087-01 , SD-95536-01 , or 

SD-99493 -01 .  

BELL TELEPHONE LABORATORIES , INCORPORATED 

DEPr 5144-JRF-ABVL 
WEC o  DEPl' 335 -JRF-PKP-PK 
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CI RC UI T  DES CRI P TI ON 

C HANGES 

C ROSSBAR SYSTEMS 
NO . 1 

MULTI -FREQUENCY P UL SI NG 
TERMI NATI NG SENDER CI RC tIT T  

D ,  De s c r iption of Change s 

D . l  C i r cui t  Note 104 appl i c ati on of Fig , 2 
change d to read:  

" Whe n  number s e rie s indi c a ti ons are requi re d  
f or di re c t  inward di ali ng ( DI D) . " 

BELL TELEPHONE LABORATORI ES , I NCORP ORATED 

DEPT 5615 -CAA-DAJ -RP · 

P rinte d i n  U. S . A .  

CD -2545 5 -0 1 
I SS UE  9 D  

APPENDI X 4D 
DWG I SS UE  22D 
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CIRCUIT DESCRIPTION 

CHANGES 

CRO SSE.AR SYSTEMS 
NO . 1 

MULTI-FREQUENCY PULSING 
TERMINATING SENDER CIRCUIT 

D .  Desc ription of Change s 

D . l  The terminal strip d e signations in 
Fig . 5 2, 54, and 5 5  have b e en 

changed f rom OR-GC to OR 1 -GC 1 • 

D . 2  Thi s change has b e en made o n  a no ­
rec o rd ba sis by agreement with the 

We st ern Elec tric Company . 

BELL TELEPHONE LABORATORIES ,  INCORPORATED 

DEPT 5 615 -JI S-DAJ-RH 

Printed in U. S . A. 
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C IRCUIT DESCRIPI'ION CD- 25455 - 01 
ISSUE 9D 

A PPENDIX 2D 
DWG I S SUE 2 0D 

CROSSBAR SYSTEMS 
NO . l 

MULTIFREQUENCY PULSING 
TERMINATING SENDER C IRCUIT 

CHANGES 

A .  Changed and Added Func t i ons 

A . l  Offic e  s e le c tions can b e  u s e d  t o  
gene rat e DID numb er s e ri e s  for direct 

in dialing ope rat ion t o  PBX stations us ing 
LLP . 

B .  Chang e s  in A;e,earatus 

B . l  LL2 -6 Re lays u679 - Fig . 2 

D .  De s c ri;et ion of Chans;e s 

D . l Fig . 2 i s  added to s h e e t  012 . 

D . 2  Equipment Not e 2 01 i s  add e d  t o  show 
DID c ros s - c onnect ions . 

D. 3 New leads "NSO " ,  "NSl 11 ,  " NS2 " ,  and 
" NS4 " from Fig . 2 to the t e rminat ing 

marke r conne c t o r  are adde d . 

D . 4  CAD Fig . 5 0 ,  52 ,  54 ,  . and 5 5  are 
modified to inc lude the ab ove c hanges 

F. Change s  in CD S e c t ions 

F . l  Add paragraph 3 , 33 .  
3 , 33 Provides means t o  t rans lat e an office 

digit to a DID numb e r  s e ri e s . 

F . 2  C hange s e nt enc e five of 10 . 2  t o  read : 

Any offi c e  may b e  a s s o c iat e d  w i t h  e i t h e r  
offic e "A " ,  offi c e " B " , a DID numb e r  s e ri e s ,  

BELL TELEPHONE LABORATORIES , INC ORPORATED 

DEPI' 5615 - RFB-TNL-WP 

or in the c a s e  of an unus e d  digit give 
a reorder s i gnal . 

F . 3 Add the follow ing to the t ab l e  of 
1 0 . 2 :  

Digit A s s o c i ­
a t e d  w i t h  

D I D  Numb e r  
S e r l e s  

Conn e c t  
11 0R- " Punch­
ing t o  

LL-

Conne c t  
1 1 CG- " Punc h­
ing t o  

LLA 

F . 4  Add t o  the end of 1 0 . 2 : 

When a digit as s igned to a D ID numb e r  s e ri e s  
i s  re c e ived , ground supp l i e d  by t h e  LLA 
punching through the c ro s s - c onne c t ion t o  
t h e  GC - punc hing , through t h e  operated c on­
tac t s  of the O I - re lays , t o  the OR- punching 
and c ro s s - c onne c t ing to the LL- punching 
ground s a part icular 1 1 LL- 11 lead which ope r ­
at e s  t h e  a s s ociated LL- re lay . The LL- re ­
lay �round s the prop e r  two - out - of - four 
"NS- leads t o  the t e rminat ing marke r c on ­
ne c t o r  and c onne c t s  t h e  OAB punc hing t o  the 
CK3 punching through i t s  ope rat e d  c ontac t s . 

DID Numb e r  S e ri e s  Lead s t o  Conn Grounded 

2 1 1 NS 0 11 , 1 1 NS2 11  

3 " NS l " , 1 1 NS2 11 

4 " NSO " ,  " NS4 " 

5 1 1 NSl " ,  " NS4 " 

6 " NS2 " ,  " NS4 " 

Print e d  in U . S . A .  
Page 1 
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C IRC UIT DESCRI PTI ON CD-25455-01 
Issue 9D 

Appendix lB 
Dwg . Issue · l9B 

C ROSSBAR SYSTEMS . 
NO . 1 

MULTIFREQUENCY PULSING 
TERMINATING SENDER CIRCUIT 

CHANGES 

B. CHANGES IN APPARATUS 

B . l  Supe rseded Supe rs e ded by 

1 - T Capacitor - 439A Opti on YL, 
Op ti on YK 

C . CHANGES IN CIRCUIT REQUIREMENTS OTHER 
THAN THOSE C AUSED BY CHANGES IN 
APPARATUS 

C . l  Te s t  c l i p  data i s  change d for the TC l 
re lay to faci l i tate e as i e r  te s t  c o n ­

ne cti ons . 

C . 2  Re l ay contacts o f  re l ays THO t o  TH7 , 
HO to H7 ,  TO to T7 , UO to U7 ,  O I O  t o  

OI7 , and S P  are insulated t o  p revent v i s ual 
and audible a l a rms whe n t e s t i ng . 

BELL TELEPHONE L ABORATORIES , INCORPORATED 

DEPT . 2319-GWE-LF-JW 

D .  DESCRIPTION OF CIRCUIT CHANGES 

D . l Opt i ons "YL''  and "YK" are added to 
Fi g .  1 .  

The s e  change s mus t be coordi nated with 
a s s o c i ated change s on SD-95536-01 Is sue 20B 
and SD-95087 I s sue 2 9B .  

D . 2  Opt i o n  "YL " and "YK" are adde d to 
C i rcui t Note 106 and the Opti ons Us ed 

tab le . 

D . 3  The wi ri ng de s i gnat i on on terminals 
1 46 and 156 o f  the te rmi nal s t rip on 

the S e n de r  Uni t  Fi g . 50 has b e e n  changed to 
i n c lude the conne c t i ng i n formati o n  for 
Item D-2 . 

Printed in u. s .  A . 
Page · l  
1.  Page 
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CIRCU IT DBSCRI PTION 
SWITCHING SYSTEMS DEVELOPMEN T DEPARTMENT 

CD-2 54 5 5-01 • 
I ssue 9-D · 

Dwg . Issue 18-D • 

CROSSBAR SYSTEMS 
NO. 1 

MULTI-FREQU�CY PULSING 
TERMINATIN G SENDER C IRCUIT 

CHANGES 

A. CHANGED AND ADDED FUNCTI ONS 
A . l  Provision i s  made t o  supply mainten­

ance busy and se rvice busy informat ion 
to the traffic usage re corde r c ircu it . 

D .  DESCRI PTI ON OF CIRCUI T CHAN GES 

D . l 

D . 11 
She et 011 

Opt ion "YJ "  is added to c ircuit note 
106 and the options used tab le . 

D . 12 Leads SB and SBM , option "YJ "  are addsl 
and shown conne cting figure l to the 

traffic usage re corde r .  

D . 2  Sheet 012 

D . 21 Leads SB and SBM , opt i on "Y J " , are 
added to figure l and shown c onne cting 

figure l to the traffic usage re c orde r . 

D . 3  Sheet 01) 

D . 3 1  On page 1 of the c ircu it re qu irements 
table b lock and insulate information 

i s  added for relay ( ONl ) .  

D . 3 2  On page 3 ot the c ircuit requirement s  
table te st note 1 i s  added and refer­

ence t o te st note 1 i s  added to relay ( TM2 ) .  

D . 33 On page 6 ot the c ircuit requirement s 
table te st note 3 i s  added and referR 

ence to te at note 3 is added to relay ( MB ) .  

All othe r  headings under Change s, no change .  

1 0  PURPOSE OF C!RCUIT 

1 . 1  Thi s circuit i s  used t o  permit a toll 
ope rator or an MF out pul sing sende r 

to e stab li sh a c onne ct ion to a subscriber in 
a crossbar office . The de sired number to­
�ethe r with an o ffi ce ind icat ion! if re quired 
i s  re gi stered d ire ctly in thi s c rcuit from 
the MF Pulsing Rece iving C i rcuit . Upon 
complet i on of regi strat ion , a terminat ing 
marke r is summoned which t hen c omple te s the 
c onne ction from the incoming trunk c ircuit 
to the called sub scribe r ' s line . Thi s  c ir­
cuit is pe rmanently conne cted with an MF 
Pulsing Re ce iving Circuit and re gisters each 
digi t on two re lay s  of the five re lay 
re�iste r .  

Thi s  c i rcuit i s  arranged to  regi ster 
a digit when two and only two fre quenc ie s 
are re ce ived . 

2 .  WORKING LIMITS 

2 . 1  Maximum re si stance in the •D• lead 
from the ( ON 2 )  relay to the incoming 

trunk re lay - 5 ohms . 

2 . 2  

2 . 3  

2 . 4  
3 .  

Maximum re si stance in the "H" lead to 
the re ce iving c ircuit - 4 ohms . 

B608 Relay 
Maximum External 6760 ohms 

c ircuit Loop ( not 
to exce ed 40 mi le s ) 

Minimum Insulation 
Re sistance 3 0 , 000 ohms 

Battery voltage 4 5  to 50 volt s .  

FUNCTIONS 

J . 01 Provide s  means when this c i rcuit i s  
se le cted b y  the te rmi nat ing sender 

link to  ope rate a relay in that c i rcuit 
which wi ll put a busy cond ition on thi s  
c ircuit . 

J . 02 Provide s  means of transferring the 
control of supervi si on from the in­

coming to the sender during pulsing . 

J . 03 Provide s to re store the c i rcuit to 
normal on a premature disconne ct ,  pro­

viding t he ( TCl ) and ( TC2 ) relays have 
ope rated from trunk c lo sure in the inc oming 
c i rcuit . 

J . 04 Provide s means of reve rsing battery to 
the incoming t runk s a s an ind icati on 

t hat the sende r i s  re ady to re ce i ve pul se s .  

J . 05  Provi de s means to re st ore the ci rcuit 
t o  normal on a premature d i sc onne c t , 

wh ile the control of su perv i s ion is in the 
se nde r ,  i f  the ( A )  and ( Al )  re lays have 
ope rate d .  

J . 06 Provide s means in part t o  che ck the 
continuity of the "S"  le �d through the 

primary and se c ondary crossbar switche s  or 
the te rminating sender link . 

3 . 07 Provide s me an s in part t o  hold the 
�rimary and se condary links , thus 

maintaining continuity of leads to the in­
c oming trunk c i rcuit . 

Printed in U . S . A .  Page 1 
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) . 08 Provide s  means to di smi s s  the te rmi .. 
nat ing sender link control circuit t o  

enable that circuit to handle othe r call s . 

J . 09  Provide s means to lock i n  the incoming 
frame indication for later transmia• 

sion to the marker . 

J . 10 Provide s me ans to block the te rmi-
nat ing sende r link if , due to a 

troub le cond ition , two or more of the ( FO) 
to ( F9 )  re lays are operate d  or if both the 
( FOO )  and ( FlO ) re lays are ope rated . 

3 . 11 Provide s  a c i rcuit c losure to !unction 
the holding t ime re c orde r .  

3 . 12 Provide s me ans to  operate under c on-
t rol of the MF Pulsing Re ce iving Cir­

cuit and lock re gister relays which transmit 
the office ind icat i on and line number t o  
the terminating marker . 

3 . 13 Provide s me ans to  switch pulsing 
le ads from the MF Pulsing Re c e iving 

Circuit to the succeeding digit when two 
frequen c ie s are re ce ive d .  

3 . 14 Provide s means to  g ive a re orde r sig­
nal in case over two fre quencie s are 

re ce ive d .  

3 . 1 5  Provi de s means t o  give a re order sig-
nal in case a se cond "K . P . " signal i s  

re ce ive d o r  a premature "ST" signal i s  
re ce ive d .  

) . 16 Provi de s  means to  automat ic ally re -
lease itse lf b y  means or the marker 

if thi s  c i rcuit fails to  c omple te its  
!unction within a given interval . 

3.. 17 Provide s me ans to route a sende r  time 
out to a "re order" condition . 

3 . 18 Provide s me ans to regi ster the office . 
indication! when individual groups or 

trunks are used n a multi-office unit , from 
the terminat ing link . 

3 . 19 Provide s me ans to registe r the office 
indi c ation , when c ommon groups or 

trunks are used in a multi -office unit , 
from the toll office s position .  

3 . 20 Provide s a means t o  clo se leads t o  · 
the MF Pulsing Re ce iver C ircuit and 

give an indication to the originating of­
fi ce whe n the sender i s  ready to re ce ive 
pul se s . 

3 . 21 Provides me ans to di sable the MF 
Pulsing Re ce iving Ci rcuit as soon aa 

registrat ion is c omplete d to prevent posai� 
ble interfe rence with the last regi ste r .  

3 . 22 Pro vide s mean s  t o  record indi cat ion 
from the link , when the "Office Indi ­

c at ion " will be rece i ved from the originat­
ing office by means or a pre liminary d igit . 

Page 2 

3 . 2) Provide s me ans in part to  signal for 
a spe c ial marker when thi s  c ircuit is 

c onne cted to a spec ial trunk . 

3 . 24 Provide s means in part t o make this 
c i rcuit bu sy e ither from the (MB ) 

jack or the terminat ing marke r conne ctor 
c ircu it or from the trunk te st sele ct ion 
c ircuit . 

3 . 25 Provi de s means to hold th is circuit 
for maintenance purpose s in case the 

( HLD ) plug is  in the ( HLD ) jack and a time 
out oc curs . 

3 . 26 Provide s means in part to di sconne ct 
the te rminat ing marker conne ctor after 

the marker has c omple ted its funct ion . 

3 . 27 Provide s means in part to  disconne ct 
the terminat ing marker connector in 

case the marke r has failed to complete its 
funct i on s  on a se co.nd trial . 

3 . 28 Provide s means to immediately re le ase 
the sender in case or a short closure 

across the t ip and ring of the in coming 
trunk or an open tip or ring betwe en the 
incoming and the sende r .  

3 . 29 Provide s me ans t o  g ive a re order sig­
nal in case an office digit other than 

a working d igit i s  re ce ive d .  

3 . 30 Provide s means to block and call in 
the trouble ind icator in case more 

than 2 register re lays are operate d for any 
d igi t . 

3 . 3 1 Provide s me ans to . close battery through 
the ( CO )  re si stan ce lamp to shunt 

down the trunk ( T )  re lay and thereby pre• 
vent a false charge . 

3 . 3 2  Provide s  means to supply plugged busy 
service and te st busy informat ion to 

the traffic usage re corder .  

4 .  COONBCTING CIRCUITS 

When thi s  c ircuit is listed on a key 
sheet t he connect ing informat ion there on 
i s  to be followe d .  

4 . 1  Crossbar system te rminating marker 
c onne ctor c ircuit . SD-25036-01 . 

4 . 2  Cros sbar system terminating sender 
link and c ontrol c ircuit . 

SD-2 54 59-01 . 

4 . 4  

Multi-fre quency Pulsing Rece iving 
Circuit . SD-95087-01 . 

Crossbar system terminat ing sender 
test c ircuit . SD-2 51 59-01 . 

Misc . circuit for t rouble indi ca­
t or frame . SD-2 5064-01 . 
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4 . 6 Interrupte r  frame c ircuit . 
SD-2 5062-01 . 

4 . 7 Te st Se le c t i on C ircuit . SD-2 543 7-01 . 
4 . 8 Traffi c U sage Re corde r Circuit . 

SD-95738-01 . 
TAB LE OF CONTEN TS 

Se i zure 
Se nde r Lock In 
Link Control C i rcuit Re lease 
Sende r Pre pare d for Regi strat i on 
Re gi st rat ion 

Transfe r of supe rvi si on back 
t o  incoming t runk 

Offi ce Ind i cat i on Re gi strat ion 

Ind i v i dual Inc oming Trunk and 
Line Link Frame s 

Common Inc oming Trunk and 
Line Link Frame s 

Both Ind ividual and Common 
Inc oming Trunk Groups 

( FOO )  and ( FlO ) Re lay -
n z n  Apparatu s 

Clo sure to  Te rminat ing Marker 
Conne ctor 

Re ston! to Normal 
Pre mature Di s c onne ct 
Re orde r ' 
Making the Sende r Busy 
Troub le Alarm 
Terminat i ng Marke r Fai l s  t o  

Complete Conne c t ion due t o  
Troub le Condit i on 

Sender Link Fai lure to Prope rly 
Signal Se nde r 

Funct i on of ( HLD )  J ack 
Signaling for a Spe c ial Marke r 
Blocking Se nde r Link in Case 

More Than One o f  Relay ( FOO ) 
and ( FlO ) , more than one of 
re lays ( FO )  t o  ( F9 ) or more 
than one of the ( OA ) ,  ( OB ) ,  
or ( OC )  re lay s  are operated 

Immediate Re le a se of Se nder 
· Contact Prote c t i on 

Taking Equ i pme nt Out of Servi ce 
Alarm Rout ine s 
Traffic U sage Re c ord�r 

DESCRI PTI ON OF OPERATI ON 

5 . SEI ZURE 

Par . 

5 
{> 
7 
8 
9 

9 . 4 

10 

10 . • l 

10 . 2  

10 . 3  

10 . 4  

11 
12 
13  
14 
15  
16 

17  
18  
19 
20 

21 
2 2  
23  
24 
2 5 
26 

When the te rminat ing sende r l ink 
sele ct s  this c ircuit it  conne c t s  ground to 
the "SC "  lead , operating re lay ( SCl ) wh ich 
in turn o pe rate s re lay ( SC 2 ) .  The ( SC l ) 
re lay ope rated  ( a )  c lose s the "FOO" and 

"FlO" leads to the ( FOO ) and ( �10 ) relay s ,  
re spe c tive ly ,  ( b ) close s the "GS "  lead to 
ope rate relay ( ONl ) ,  ( c )  operate s re lay ( FT )  
which lock s unde r control of re lay ( BC ) ,  
( d )  close s the "S " lead t o  t he "SL" lead , . 
( e )  c lo se s  the "TR"  lead to relay ( R L )  and 
( f )  close s  le ad "OA " ,  "OB " , ( "Y" apparatu s )  
and "0A " , and "0C " ( "I" apparatu s ) t o  re ­
lays ( OA 1 , ( OB )  and ( OC )  re spective ly .  
Re lay ( SC 2 ) c loses  the "F0" t o  "F9 " le ads 
t o  re lays ( FO )  t o  ( F9 )  "K" to "V" apparatu s 
re spe ctive ly and close s the "RL" le ad to 
the ( ON2 ) relay . Under thi s cond iti on one 
of the ( FO )  to ( F9 ) relay s will be ope rate d  
in addition t o  the ( FOO )  o r  ( FlO ) relay . 
The ( FO )  to ( F9 )  re lay , operated , ( a )  
e i ther conne c t s  ground or the "CK4 "  le ad to 
the "Fl " ,  "F2" , "F4 " and 'F5"  le ad s towards 
the terminat ing ma rke r c onne c t or c i rcuit 
to  give an ind i c at ion to  the marke r of the 
part i cular frame on wh ich the call e xi st s , 
( b ) lock s under c ontrol of the ( ONl ) and 
( RL )  re lays and ( c ) close s in part the cir­
cuit to ope rate r-e lay ( ON 2') . The ( FOO ) 
re lay ope rate d locks under c ontrol of the 
( ONl J and ( RL )  re lay s ,  and c onne c t s  lead 
" Fl0" to the " CK4 " lead toward the termi ­
nat ing marke r c onne ctor c ircuit . Re lay 
( FlO ) ope rated l o c k s  under c ontrol of the 
( ONl ) and ( R L )  re lays and c onne cts  ground 
to t he "Fl0" le ad toward the te rminat ing 
marker c onne ct or c ircuit . •  

6 .  SENDER LOCK IN 

The sende r l ink ·c ontrol ci rcuit upon 
c.omple t ing it s doub le c onne ct ion te st c on­
ne ct s ground to t he 11GS" .le ad whi ch op­
e rate s the ( ONl ) relay . The ( ON l ) re lay 
ope rate d ,  close s ground to the "SB "  le ad 
which ope rate s a relay in the se nder lin' 
c ircui t . The re lay in turn c onne c t s  ground 
t o  the "BS" lead which  ope rate s the ( 0N2 ) 
re lay . The ( ON2 � re lay close s ground to 
hold the ( ONl ) re lay ope rate d  a ft e r  the 
( SC l ) re lay re lease s .  Thus the ( ON 2 )  re ­
lay , unde r c ontrol of the ( FO )  to ( F9 ) re ­
lays hold s the ( ONl ) ,  which in turn , hold s 
the relay in the sende r l ink , as  just 
de s cribed ,  and which in turn mainta in s a 
bu sy c ond i t i o� to  other iinks attempt ing t o  
se le ct  thi s se nder . 

7 .  LINK CON TROL CIRCUI T RELEASE 

The ( ON 2 ) re lay ope rated close s  ground 
from the "BS " lead to ·t·he "SL" and "$ " leads, 
provid ing a holding ground for the primary 
and sec ondary hold magnet s of the sender 
link , and to the "R1" le ad disc onne cti ng 
the te rminat ing sende r l ink c ontrol c ircuit . 
When ground is remove d  from the 11SC " le ad 
by the sende r  l ink , the (:S.cl ) and ( SC 2 )  
re lays re lea se . The re lease of re lay ('SC2 ) 
close s  ground t o  the wind ing o.f re lay ( BC ) 
wh ich o pe rate d ( a ) c l o se s  ground to  the 
"CO" ( b  J c l o se s the "T " and "R" leads , to 
re l ay ( A ) ,  and ( c )  c.lose s the ope rat ing 
c i rcuit of re lay ( CKA ) .  Ground on the 
"CO" le ad o pe rate s the ( T )  re lay in the 
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incoming trunk to remove the batte ry and 
ground the "T" and "R" le ad s .  Re lay ( A )  
will op,erate . t o  the trunk circuit i n  the 
same manner as the ( A ) re lay in the incom­
ing trunk c ircuit ope rate d .  Relay ( A )  
operated

i 
o pe rate s re lay ( Al )  which 19cks . 

Re lay ( A  ) starts condense r  t imed re lay 
( RV )  t o  operate . The ( A )  re lay battery 
and ground are in a dire ct ion t o  give "OFF 
HOOK" supe rvi sion to , the originating end . 

S.  SENDER PREPARED FOR REGISTRATI ON 

The ope ration of relay ( ONl ) c losed 
ground through a contact on re l.ays ( SP )  

· ( RO )  and ( OC J  ( X  Apparatus ) to ope rate 
re lay ( TRA ) whi ch locks to the same ground 
and operate s re lay ( TRB )  whi ch locks and 
in turn ope rate s re lay ( TRC ) which locks 
and in turn ope rate s relay ( TRD ) which 
locks and in turn ope rate s ( TRE )  which 
lock s .  When office indi cati on is not re­
quired and "W" apparatus i s  ollli tted the 
operation of re lay ( ONl ) ope rate s re lay 
( TRB ) dire ct .  Relays ( TRC ) ,  ( TRD ) and 
( TRE ) are ope rated as above de sc.ribed.  Re ­
lays ( TRA ) ,  ( TRB ) ,  ( TRC ) ( TRD ) and ( TRE ) 
ope rated in serie s with fTRl ) ,  ttR2 )

i 
( TR) ) ,  

( TR4 )  and ( Cl )  re spect ive ly which a so op­
e rate . The operat ion of re lay ( N O )  also 
close s battery to the MF Pulsing Rece iving 
Circuit and c lose s the ope rating c ircuit 
tor the t ime alarm re lay ( TMl ) .  Relay 
( ON2 ) ,  operated , close s ground to the 
biasing winding of the ( TO )  re lay to in­
sure that it i s  c losed on its back contact 
by the time any fre quenc ie s are re ce ived in 
the re ce ive r . The operation 'of re lay ( Cl ) , 
( a )  close s battery to the loc king winding 
of the ( TO )  re lay , ( b ) close s  the cir cu.it 
from the back c ontact of the ( TO ) re lay t o  
the Rece ive r  c ircuit ( c ) opens i n  part bat­
tery from the "ST" lead toward the termi­
nating marke r conne c tor c ircuit ( d }  close s 

, I 

battery to ope rate relay (SP ) whe n ( RV )  is 
ope rate d , and ( e ) c lose s  a battery ci rcuit 
to the winding of re lay (BC ) .  Re lay ( SP )  
·ope rated reverse s  the battery towards the 
office ( as a signal that the· sender is 
re ady for pul s ing ) . Relay ( SP )  operated 
al so opens the ope rat ing c ircuit for re lay 
( TRA ) or ( TRB )  and opens the original bat­
te ry c ircuit t o  the winding of relay ( BC ) . 

9 . REGISTRATI OO 

9 . 1  The operation of relay ( C I )  indi cate s 
that · the sende r i s  in condition to 

re gister over the o, l, 2,  4, 7 10 leads 
from the MF Pulsing Re ce iving circuit . Each 
digi t re giste r c ons ists of five relays which 
may be c ontrolled dire ctly by the c orre s­
ponding MF channe l re lay over the leads O ,  
l 2 ,  4 an d  7 .  The fUnction o f  le ad 10 
will be de scribed later.  Each di git i s  
regi stered o n  two re lays only - and always 
two re lays . The opera�ion of re lay ( TRl J 
c los_e s the O ,  l ,�4 and 7 le ads to re lays 
( OIO ) , ( Oil ) ,  ( 0.L2 ) ,  ( 014 ) and ( OI7 ) 
re spe ct ive ly • .  

9 . 2  The ( O I- ) re lays are used to  regi ster 
the office indication (in multi-office 

areas ) and are c ontrolled by a . digit pulsed 
in advance of the . four numerical dig it s .  
They c .onne ct the "CK)"  lead , the 110AB " le ad , 
and "RO" lead for each digit keyed as ex­
plained in Paragraph 10. 2 .  

9 . 3 As each ( TRl ) to ( TR4 )  relay releases 
it transfers the o, l ,  2, 4 and 7 

leads t o  the suc ceeding digit regi ster 
re lays . 

. The numeri cal register relays are 
ope rate d  and close leads to the terminating 
marke r conne ctor as follows : 

Digits Pulsed 

0 
Reg .  Rel s .  operated 4-7 

Leads to conne ctor 
grounde d tor Thous None 

Leads to conne ctor None 
grounde d tor other 
digit 

All leads to the terminating marker 
conne ctor circuit not c onne cted to ground 
tor regi stration are c onne cted to a che ck 
lead for che ck ing purpose s .  

l 
0-1 

THl 

-1 

9 . 4  Assume the number pulsed to b e  3-1479 . 
The re ce pt ion or the two fre quenc ie s 
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2 3 4 5 6 7 g 9 
0-2 1-2 0-4 1-4 2-4 0-1 1-7 2;.7 

THl THl T-H2 THl THl 

TH2 TH2 TH4 TH4 TH4 TH2 THS THS 
TH4 

-2 .. 1 -4 -5 -1 -2 -1 -I+ 
-2 -5 -5 .. 2 -5 

-5 

tor otfice code will cauae the operation 
ot relays ( Oil ) and ( 012 ) .  The re ce ption . 
or the two fre quenc ie s will also cause the 
MF Pulsing Re ceiving Ci rcuit to ground 
le ad "H" t o  this c ircuit , shunting down re­
lay ( TRA ) but continuing t o  hold re lay . . . .  
( TRl )  ope rated .  Aleo the receiving c ircuit 



) 

) 
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close s le ad "J" through the b ac k  c ontact 
of re lay ( TO } , bac k  t o  the rece iver over 
lead " L " , holding the "channe l "  relays to 
ensure the c ontinuance of ground on leads 
"l" and "2" although t he pul se has be en 
te rminated at the originat ing end .  Relays 
( Oil ) and ( OI 2 )  operated lock ground 
t hrough a made contact on re lay ( TRl ) op­
e rate d ! a normally made c ontact o� relay 
( TRA ) re lea se d ) and "P" winding of relay 
( TO )  a normally made c ontact on re lay ( CKA ) 
to ground on le ad 11K 11 from the Re ce iving 
c irc uit , ope rat ing re lay ( TO ) . �/The opera­
tion of re lay ( TO J  cloae s  the g�ound on 
lead " J "  to it s locking winding and opens 
the c losure on le ad 11J11 and "L" t o  the 
Re ce iving c ircuit pe rmitt ing the re lease of 
the ope rated channe l re lays wh i ch in turn 
remove s ground from lead "H" and relay ( TRl ) 
re le ase s .  As re lay ( TRl ) re lease s the 
locking g ound for the re gi ster re lays i s  
tran sfe rred from ground through re lay ( TO )  
t o  solid ground . Re lay ( TO )  i s marginal , 
ope rat�ng only when two register re lays have 
been ope rated and cl osed the ir locking c ir­
cuit s .  In case one regi ster re lay only is 
ope rated this locking c ircuit will not be 
close d  and at t he termination of the pulse 
the ope rate d register relay will re lease . 
The re lease of re lay ( TRl ) al so ( a )  trans­
fer s  the O , 1 ,  2,  4 and 7 le ads to the 
thousands regi ster re lays , ( b ) tran sfers 
the " H "  lead t o  re lay ( TR2 ) and ( c )  opens 
the lead to the winding of re lay ( TO ) which 
re lea se s .  The transmi s si on of the pul se 
for the thousands digit will ope rate regis­
te r re lays ( THO ) and ( THl ) which lock on 
the ir se c ondary windings through the made 
contac t on re lay ( TR2 )  ( operate d ) and nor­
mally made c ontact on re lay ( TRB )  ( re leased )  
normally made contact on relay ( CKA ) and 
wind ing of re lay ( TO )  to ground . 

9 . 5 Re lay ( TRB )  will be shunted down and 
relay ( TR2 )  will be he ld by ground 

ove r lead "H" as de scribed above . The op­
erati on of re lay ( TO )  c ause d  the removal or 
ground from lead 11H " trans fe rring le ads o ,  
1 ,  2 ,  4 ,  7 and "H" t o the hundred register 
re lay s .  The sende r is  now ready for the 
hundreds digit and the t ransmi ssion of the 
pul se cause s the· ope rat ion of re lays ( HO )  
and ( H4 ) whi ch lock and ope rate re lay ( TO )  
a s  above de scribed . Re lay ( TRC } and ( TRJ )  
are re leased a s  before transfe rring leads 
O ,  l ,  2 ,  4 ,  7 and "H" to the tens regi ste r 
re lays .  The sende r i s  now ready for the 
tens digit and the t ran smi s sion of the pulse 
cause s the ope rat ion of register re lays 
( TO )  and ( T 7 ) whi ch lock , ope rate . relay ( TO ) 
re leas ing re l ay s ( TRD ) and ( TR4 ) a s  above 
tran sferring the various leads to the units 
registe r for the last d igit . The trans­
mi s s i on of the units  pul se cau se s the op­
erat ion of re gi ste r re lay s  ( U 2 ) and ( U 7 ) 
which lock and ope rate re lay ( TO ) as be fore . 
Re lays ( TRE )  and ( CI )  are released in a 
simi lar manne r as re lays above . Relay ( CI ) 
re lease d  ( a )  locks the unit s reg i ster re­
lays t.o solid ground , ( b ) opens the c ircuit 

from the back c ontact of ( TO )  relay to t he 
" channel "  relay s in the Receiving circuit 
preventing furthe r operation of the chan­
nel re lays ; ( c )  opens battery from nsn' 
winding of ( TO )  re lay , ( d )  close s ground · 
t o 1e ad "D" and close s in part battery to 
the "ST" le ad to the te rminating marker 
conne ctor . 

9 . 6  Transfe r o f  Supe rvision back t o  the 
Inc oming Trunk 

The re lease of relay ( C I ) c loses 
ground through 10 ohllls to  the 11011 lead 
ope rat ing the ( D )  relay in the incoming 
trunk . The locking ground for relay ( D }  
on lead "D" ope rate s polarized relay ( Tc» 
in turn ope rat ing re lay ( TC 2 )  which locks . 
Relay ( CI ) re leased also opens battery 
from the wind ing of relay ( BC ) which re ­
lease s .  Re lay ( BC )  re leased opens the "T" 
and "R" le ads from re lay ( A ) (which re ­
lease s ) and opens the "00" lead . Re lay 
( TC 2 )  ope rate d ( a )  opens the ground from 
the "D" le ad , tb ) opens the c ircuit from 
the 11FC " lead to re lay ( SPL ) , ( c ) close s  
in part the ope rat ing c ircuit o f  the ( TCJ )  
relay and ( d )  c lose s batte ry to the "ST" 
le ad to the te rminating marker c onne ctor . 

9 .  7 The o pe ration of re lay ( TC 2 )  close s 
battery from re lay ( CI }  through 

normal closed contact s on re lay s ( RO ) , 
( RL ) , and ( TRL ) to the start lead to the 
terminat ing marker c onnector c ircuit . 

9 . 8 The operation of re lay ( TC2 ) al so 
c lose s  battery through the ( CO )  

re si stance lamp to shunt the trunk ( T }  
re lay and the reby cause its re lease be­
fo re a fal se charge condit ion has had time 
to be e stabli shed .  Such a condi ti on could 
occur should a called sub sc ribe r fai l to 
hang up before the same trunk was se i zed 
for anothe r call .  

10 . OFFI CE INDICATI ON REGISTRATION 
MULTIOFFICE AREAS 

10 . 1  Ind ividual Inc oming Trunk Groups 

When the se senders are to c omplete 
calls to multioffice crossbar units and 
all trunks for each office are in indivi­
dual groups wy n apparatus ( ( OA ) and ( OB )  
relays ) may be furni shed . In this case 
the sender re ce ives the office ind icat ion 
by ground ove r the "0A" or "OB "  lead from 
the terminat ing link c ircuit (while the 
( SCl ) re lay is ope rated )  ope rat ing relay 
( OA )  or ( OB )  locking it to  the ground whi c h  
also hold s the frame indi cat ion relays .  
One and only one of the ( OA )  or ( OB �  re­
lays must be ope rated to c lose the op­
e rating c i rcuit of the ( ON2 ) relay . If 
both ( OA )  and ( OB )  re lays ope rate , relay 
( LB )  operate 6 preventing the operat ion of 
re lay ( ON 2 ) .  The link c ircuit will block 
and time out selecting another sende r . 
The ( OA )  re lay ope rated c onne cts the "0AB " 
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lead from the terminat ing marker c onne c tor 
to lead "CK3" for che cking while relay ( OB )  
ope rated conne cts ground to the "0AB" lead 
to indi cate that the called line is in the 
"B" office of the unit . 

10 . 2  Common Incoming Trunk Groups "W" 
Apparatus 

To provide for . c omplet ing calls ove r 
c onnon trunk groups to two cro·ssbar office s 
"W" apparatus may be furn ished to regi ste r 
the off ice indi cat ion , de scribed in para­
graph 9 , 3 .  In are a s  where office c ode c on­
sists of two le tters and a nume ri cal digit , 
this numeral wi ll be used a s  the office 
indi cat i on .  When "W" apparatus i s  furni shed 
the c ontrol of the pul sing leads i s  cove red 
in paragraph 9 . 3 . When "W" apparatus i s  
omitted relays  ( TRB )  and ( TR2 )  are op­
e rated as cove red in paragraph 8. Any of­
fice d igit may be assoc iated with e ither 
offi ce "A• or office "B " ,  or in c a se of an 
unused digit ,  give a re order signal . To 
provide this arrangement across conne ct 
•GC-• and "OR-" punchings in accordance 
with the following : 

Conne ct 
Digit Asso- "OR-" Punch-
c iate d With : ing To 

Office 11A• 
Office "B" 
Unuse d  

OAB 
OAB 
RO 

Connect "CG-" 
Punching 

To 

CK) 
OBG 
ROG 

When a digit , assigned as office "B" , 
is re ce ived , ground supplied by the ( OBG ) 
punch ing thru the cross conne ct ion to the 
( GC } punching , thru the ope rated c ontacts 
of the ( OI- ) re lay , to the ( OR ) punching 
and cross c onne ct ing to the ( OAB J punch ing 
grounds the "0AB" lead whi ch g i ve s  an of­
fice •B• indi cat ion to the te rminat ion 
marker .  When offi ce "A" is required the 
( GC )  punching is cross conne cted to the 
( CK) } punch ing . Thi s  close s a path from 
the "CK3 " to the •OAB " lead which satisfie s 
the terminating marker c ontinuity test of 
the "OAB " lead and give s an offi ce "A" 
indication to the terminating marke r .  When 
an unused d igit is  re corde d ,  ground sup­
plie d by the ( ROG ) punching thru the 
cross-conne ctions and ( OI- J relay ope rated 
c ontac t s  to (RO ) punch ing , ope rate s the 
( RO ) re lay to give a re order signal as 
de scribed in paragraph 14 . 

10 . 3  Both Individual and Common Incoming 
Trunk Groups . WW" , "X" and "Y" 
Apparatus 

When both individual and c ommon groups 
of trunk s are used t o  se rve a multioffice 
te rminat ing unit nyn apparatus is required 
to regi ster the office indicat ions from 
the individual trunk groups as c overed in 
paragraph lO . l .  For the coDlllon group of 
trunks "W" and "I" apparatus are require d .  

Page .- 6 

The {OC ) relay ( 11X" apparal;us ) will be op­
e rated from ground in the link (when relay 
( SCl ) i s  ope rated ) to indicate that an of­
fice ind i cation d igit will be re ce iv9d 
pre ce d ing the numeri cal digi t s .  When the 
call does  not inc lude a firth di git for 
offi ce indi cat ion relay ( OA )  must be 
operated . This offi ce indicat ion i s  
regi ste red o n  the ( OI- ) relays under con­
trol of the ( TRl ) and ( TRA ) relays as 
de scribed in paragraph 10 . 2 . One only of 
the ( OA ) ,  ( OB J ,  or ( OC )  re lays can be op­
erate d at a time . If two of th e se re lays 
are ope rated simultane ously re lay ( LB )  will 
ope rate and pre ve nt the o perat ion of re lay 
( ON2 ) .  The link circuit wi ll be blocked , 
t ime out and se le ct anothe r se nder . 

10 . 4  ( FOO ) and ( FlO ) Relays - nzn 
Apparatus 

The ( FOO )  and ( FlO ) re lays with the 
"Fl0" le ad to the terminating marker c on­
ne ctor may al so be used to transmit t o the 
marker the number serie s  de si�nat ion . Relay 
( FOO ) ope rated c onne c t s  lead ffF10" to "CK4" 
lead and ( FlO) re lay operat�d connects lead 
11Fl0" to ground . 

11 .  CLOSURE TO TERMINATING MARKER 
COO NBC TOR 

The conne ction ot battery to the "ST" 
lead towards the te rminating marker con­
ne ctor c ircuit cause s toat ·circuit to 
funct i on and conne ct to the terminat ing 
marker . The complete intor11ation as 
regi stered in the sender is now trans­
ferred to the terminating marke r on a 
de cimal basi s for each digit . Each lead 
for the assoc iated d igits is either ground­
ed or closed to one of the "CJCl"

i 
"CK2w, "CK3 " or "CK4 " leads . For e xamp e ,  in �he 

numbe r  1479 , for the t housands di git "l" 
the "THl" lead will be grounde d while 
leads "TH2�1 •TH4" and •TH8" will be closed 
to le ad 11CIU. " •  For the hundreds digit "4" 
the lead "H4" wi ll be grounded while leads 
"Hl " , "ff2" and " H5" will be c onne cted to 
lead "CK) " .  For the tens digit "7� leads 
"T2" and •T5" will be grounde d while - leads 
"Tl" and "T4" will be c onne cted to lead 
"CK2" .  For the units digit "9" leads •U4" 
and "U 5"  wi ll be grounded while leads "Ul " 
and "U2" will be conne cted t o  lead "CKl " .  
For t ransmitt ing t he office indi cat ion , 
when use d , the "0AB " lead is c onnected to 
ground for one office and to lead •CK3 " 
for the othe r offi ce . The office frame in­
dic at i on is transmi tte d over le ads "Fl" , 
11F2" , "F4" and "F5 " as follows :  

Frame Leads 

0 or 10 None 
1 or 11 11FlW 
2 or 12 "F2" 
3 or 13 "Fl" • "F2" 
4 or 14 •F4" 
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Frame Le ads 

5 or 1 5  "F5 " 
6 or 16 "Fl" 11F5 " 
7 or 17 "F2" - "F5" 
g or 113 "Fl" - 11F2" - "F5" 
9 or 19 "F4" - "F5" 

If the frame number  i s  0 to 9 relay 
( FOO )  wi ll be ope rated conne cting le ad 
"Fl011 to  le ad "CK4"  .!. or if t he frame numbe r 
is  10 to 19 re lay n�·lO" will be ope rate d 
conne cting le ad 11Fl0" to  ground . 

Afte r the terminating marker has 
properly e stab lished a c onnection ground i s  
conne cte d t o  the 11RL" lead from t he termi­
nating marker which ope rate s re lay ( RL )  
i n  t he send4'r . 

12 . RESTORE TO NORMAL 

The ( RL )  re lay operate d , { a ) locks 
under c ontrol of relay ( ONl ) , ( b ) remove s 
battery from the "ST" lead , re storing the 
terminating marker conne ctor and marker t o  
normal , ( c ) remove s ground for hold ing the 
( FOO ) , ( FlO ) ,  ( FO )  t o  ( F9 ) ,  ( OA ) ,  ( OB ) , 
and ( OC ) re lays , permitting any of the se 
rel ays that are ope rated to  release . When 
the ( FO ) t o  ( F9 )  re lay , which was ope rate d ,  
(ha s  re leased) ,,relay ( ON2 ) with t h e  hold mag­
ne t s  of primary and se c ondary terminating 
line switche s  release . With relay ( ON 2 ) 
re leased , ( a )  relays ( TCl ) , ( TC 2 ) ,  ( TCJ ) 
and ( RT )  re lease , ( b ) re lay . ( ONl ) re lease s ,  
and ( c )  all ope rated register and assoc ia­
ted relays  re lease . Re lay ( ONl ) released , 
( a ) re lease s re lays (TMl ) and ( TM2 ) ,  op­
erated ( b ) opens the o pe rating path for 
the sender link busy relay whi ch release s 
when the ( RL )  relay release s  and ( c ) 
release s the ( RL )  re lay . 

13 . PREMATURE DISCONNECT 

lJ . l  During Pulsing 

The ope ration of re lay ( BC ) cause d  
the ope rat ion o f  re lay ( A )  which in  turn 
operated relay ( Al )  whi ch locks . In case 
the ,ori ginating e nd disconne c t s  re lay ( A )  
will re lease ope rating re lay ( TCJ ) through 
the made c ontact of relay ( Al ) ,  ope rated .  
The ( TCJ ) relay ope rated , c lose s the cir­
cuit for ope rating relay ( RL )  t o  re store 
thi s c i rcuit to norma l .  

13 . 2  Sub sequent to Pul sing 

The operation of relay ( ON 2 ) ciosed 
the "D" lead , from· the Incoming trunk , 
through the winding of relay ( TCl ) t o  & 
bridge cons i st ing of battery t hrough re sist� 
ance ( C }  and ground i s  open at this  time 
at re lay ( C I ) .  The re le ase of re lay ( C I ) 
at the completion of pul sing close s ground 
t o , re si stance ( E ) to ope rate a relay in 
the incoming trunk . Re lay ( TCl ) is poled 

in such a way as , not_ to  operate at thi s  
time . The relay o f  the inc oming trunk cir� 
cuit ope rating , close s its locking ground 
to the "D" lead af! a trunk c losure signal 
to the sender ope rat ing the ( TCl ) relay , to 
battery through the re sistance in the bat­
tery leg of the bridge . The ( TCl ) relay 
ope rated

i 
operate s the ( TC 2 ) relay which 

in turn ocks �nder control_ of the ( ON2 ) 
re lay . The ( TCl ) relay remains operated 
to thi s  ground on the "D" lead as long as 
the originating end doe s not abandon the 
call . If , however  the call i s  abandoned 
before the sender ! s di smisse d  the ( TCl ) 
relay will re lease when t he inc oming 
trunk remove s ground from the "D" lea:d . 
With the ( TCl ) relay release d  and the ( TC2 ) 
re lay operated , the c ircuit i s  comple,te for 
ope rating the \ TC3 ) relay which locks 
unde r control of the ( ON2 ) relay . The 
( TCJ ) .  relay ope rated , close s the c ircuit 
for ope rating the ( RL )  relay to re store 
this circuit to normal . as above . 

14 . REORDER 

When an unused office digit i s  re ­
corded the ( RO )  relay is ope rated by a 
ground supplie d by the ( ROG )  punching thru 
the cross -conne ctions and operated ( OI- ) 
relay s  also , in case of three or more 
channe l relays in the re ce iving cirQuit 
be ing ope rated simultane ously the "RO" . 
le ad will be grounded operating re lay ( RQ )  
also if a false "KP" signal or a premature 
"start " s ignal reache s the sender when 
nume rical digit s should be re ce ive d  the 
( RO )  re la¥ will be ope rated and locke d .  
Relay ( RO J  ope rated ( a )  opens - the locking 
c ircuit of re lays ( TRE ) and ( CI ) i ( b ) opens 
the ope rating c ircuit for the ( TttA ) re lay 
and o �erat e s  re lays (ROl ) and ( R02 ) . Re­
lays lROl ) , ( R02 ) are u se d  to open  the 
ground from the regi stering leads toward 
the conne ctor and conne c t  the regi stering 
leads of the ir re spective " che ck" leads 
exce pt that re lay ( RO )  opens the ( RO )  lead 
from 11CKJ " lead and connects it to so lid 
ground which then signals the terminating 
marker to set up the conne ction to a 
"re order" c ondition .  In case more than 
two regi ste r r�lays are operated , due to a 
false short or ground in the sender , and 
the re ce iver , i s  not blocke d  caus ing t.he 
ope rat ion of the (RO ) relay as outlined 
above , then when connection is made to the 
marker with thre e or more regi sters op­
e rate d ,  ground will be falsely closed to  
the CK- le ad . This  will cause the marker 
to block and a trouble indicator re cord 
will be regi stere d .  After thi s a trouble 
release will be given the sende r and the 
sende r will again make c onne cti on to a 
marker .  This trial will also fai l  and 
finally the ( RL )  re lay i s  ope rated re ­
leasing the sender .  
1 5 .  MAKING THE SEN DER BUSY 

Insert ing plug in the make busy jack 
operate s the (MB J relay . The ( MB } re lay 

Page 7 
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ope rated ( a }  grounds the "SB " lead t o  op­
e rate a re lay in the se nde r link to pre • 
vent this sender from be ing se le cted and (b }  c onne c t s  battery thru the ( D } re s i st­
ance to the "S" lead t o  permit the sende r 
te st ci rcuit to  identify a make busy plug 
c ondition . When the sende r is be ing used 
by the "Te st se le ctor c ircuit for terminat­
ing sende rs" the "MB " lead is also grounded 
from that c i rcuit as a means of se le ct ing 
the de sire d  se nde r .  

16 . TIME ALARM 

To give an alarm in case the sender 
doe s not funct i on within an allotted in­
terval re lays ( TMl )  and ( TM2 ) are o perated 
unde r c ontrol of inte rrupte r ( TM ) . The 
t iming i s  d ivided into two intervals or 
minimum 1 5  se c ond s each . The first inter­
val is  from the operat ion of re lay ( ONl ) 
to the complet ion of registration ( re le ase 
of re lay ( C I ) ) . The se c ond interval i s  
from the completion o f  registration to the 
re le ase of the sender ( release of re lay 
( ONl ) ) .  Upon the ope rat ion of re laya { �I )  
and ( SP ) re lay ( RT )  i s  ope rated opening in 
part the locking ground c ircuit to

. 
t he 

{ TMl ) and ( TM2 ) re lays . Thi s ground c ir .. 
cuit i s  previ ously closed by re lay ( C I )  op­
e rate d .  The release of re lay ( C I }  after 
units regi strat ion o pe ns the loc king cir­
cuit of re lays ( TMl ) and (TM2 ) and al so 
opens the circuit to re lay ( RT )  which will 
re le ase but is slow enough to hold over 
after relay ( CI )  has rele ased , to pe rmit 
the re lease of re lay ( TMl ) ,  if ope rated , 
and then re close the locking c ircu it again . 
The ope rat ion of re lay ( TM2 }  opens the op­
e rat ing c ircuit of relay ( RT )  wh ich will 
re lease and hold the locking c ircuit 
c losed . 

If after a gi ve n  time inte rval thi s 
c ircuit has failed to re store to  normal the 
(TMl ) and ( TM2 )  relays wi ll ope rate in turn 
operat ing re lay ( RO )  whi ch loc k s .  The o p­
erat ion of re lay ( RO )  route s t he call to a 

'h! orde r" c ondit i on and the sende r i s  re ­
lease d  as de scribed in paragraph 14 "Re ­
order" . In case relays ( C I J and ( SP )  have 
not be en ope rated re lay ( TM2 )  also close s 
the "D" le ad across the open contacts on 
relay ( SP )  and opens the battery from . relay 
( BC )  whi ch re lease s to open the 11C0" lead . 
The ope rat ion of re lay ( TM2 )  also close s  
c ircuits t o  a vi sual signal and an audible 
alarm c i rcuit . 

17 . TERMINATING MARKER FA ILS TO COMPLETE 
CONNECTION DUE TO TROUBLE CONDI TION 

If the terminating marker fails to 
complete a c onne ct ion with in a spe c i fied 
t ime a se cond trial i s  made by a se cond 
ter;;dnat ing marker . If unde r this c ondi• 
tion the se c ond marker tails to complete 
the conne c t ion , the "TRL" lead is  grounde d ,  
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ope rat ing the ( TRL ) re lay . The ( TRL )  re lay 
operate d  ( a )  loc ks unde r c ontrol of the 
( ON 2 ) re lay and ( b ) ope rate s the ( RL )  re lay 
re storing the c ircuit to  normal as previous­
ly de s cribe d ,  and ( c )  opens the "RL" and 
"ST" leads to the marker .· . 

18 . SENDER LINK FAILURE TO PROPERLY SIGNAL 
SEN DER 

I f ,  due to a trouble c ondit ion the 
sender l ink fails to s ignal the sender t o  
take control , ground will be c onne cted to  
the "TR" lead operating the "RL" re lay 
which re store s this c i rcuit to normal . 

19 . FUNCTI ON OF THE ( HLD ) JACK 

Inserting a plug in the ( HLD )  jack 
operate s re lay . ( HLD ) which pre vents the 
release of the sende r when a time -out oc­
curs and the ( TM2 )  relay ope rate s causing 
a route to  "re orde r" .  The operat ion of re .. 
lay ( HLD )  also preve nt s the operation of 
re lay ( RL )  on a trouble re lease from the 
marke r ,  ( Ope ration of re lay ( TRL ) ) .  The 
( TM2 )  relay ope rate d give s a vi sual and 
audible alarm . 

20 . SIGNALING FOR A SPECIAL MARKER 

Whe n spe c ial incoming trunks , such as 
no te st and number che cking , are c onne cted 
to thi s c ircuit , it is  ne ce ssary to ind i­
cate to the marker conne ctor c i rcuit that 
the s pe c i al marker is de sire d .  This is 
accompli shed by re ce iving ground from the 
inc oming trunk over the "FC "  lead to op-
e rate t he ( SPL ) relay . The �PL ) relay 
locks unde r c ontrol of the ( ONl ) re lay and 
also grounds the "SPL" lead to the termi • 
nat ing marke r c onne ctor as an ind i c ation 
that a s pe cial marker i s  re quire d . When 
this  c ircuit is conne cted to the inc�ming 
trunk , as pre viously de scribed , the { A )  and 
( Al )  re lays ope rate . The o� rat ion of the 
( TC 2 )  re lay remove s the ( SPL )  re lay from 
the " FC " lead . 

· 

21 . BLOCKING SENDER LINK IN CASE MORE THAN 
ONE ( FO ), TO ( F9 ) { ( FOO ) AND ( FlO ) OR 
( OA ) ,  ( OB ) ,  AND OC ) RELAYS ARE 
OPERATED 

If due to a trouble c ondit i on more 
than one ( FO )  to ( F9 )  re la

J 
i s  ope rate d or 

if both the ( FOO )  and ( FlO re lays or two 
of the ( OA ) , ( OB ) ,  and ( OC re lays are op­
e rate d ,  at the same time , ground i s  con­
ne cted to the "CK4" le ad ope rating the 
( LB )  relay . Relay ( LB ) ope rated prevent s 
the ope rat ion of re lay ( ON2 ) blocking the 
se nde r l ink , causing it to time out and 
give an alarm . 
22 . IMMEDI ATE RELEASE OF SENDER 

Re lay ( FT )  i s  operated from rela! 
( SCl ) ope rated and locked under contro of 
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re lays ( BC ) and ( Al ) .  The ope ration of re­
lay ( BC ) opens the locking circuit of relay 
( FT ) . With re lay ( BC )  operate d the ope ra­
tion of re lay ( Al ) again close s the locking 
circuit of re lay ( FT ) . If re lay ( Al )  has 
not operated within the re leas ing .time of 
the slow re lease relay ( FT )  the loc king 
circuit for re lay ( FT )  will be ope ne d and 
its back c ontact wi ll be close d . Upon 
completion of regi stration re lay ( BC )  i s  
re leased again opening the\ locking c ircuit 
for re lay ( FT ) .  I f  re lay l TC2 ) i s  not op­
erated to c lose the locking c ircuit of re ­
lay ( FT )  be fore it s locking c ontacts are 
opene d the c ircuit will be closed through 
its back c ontact . If relay ( FT }  rele ase s  
in e ither o f  the se case s  re lay ( TCJ)  will 
be operate d  i n  turn operat ing re lay ( RL )  
whi ch will re store the sende r t o  normal .  

23 . CONTACT PROTECTI ON 

A l i st of the c ontact prot e ct ions i s  
given i n  c ircuit note 10 5 .  

24 . TAKING EQUIPMENT OUT OF SERVICE 

Thi s  c ircuit i s  taken out of service 
by the insert ion of a J 2 2A make bu sy plug 
into the a s s oc iate d MB j ack at the te rminat ­
ing trouble  indicator frame . 

2 5 .  ALARM INFORMATION 

2 5 . 1 If th is c ircuit i s  delayed in  the 
progre ss of a call the se nder trouble 

re le ase feature . will func tion and · the 
individual sende r ( TL )  lamp at the te rminat­
ing trouble indicator frame will l ight as 
de sc ribe d  i n  paragraph 16 . 

2 5 . 2  Should the troub le re lease fe ature 
fail to re st ore t he send e r  to normal , 

or if a make busy plug in the HLD ( hold ) 
jack pre ve nts the ope rat ion of the sender 
trouble re lease · relay from cau s ing a c om­
plete re lease , the se nde r will remain stuck , 
test ing busy to links and te st c ircuit s .  
Unde r thi s condition the TL and AL le ads 
are grounde d and the ind ividual sende r TL 
lamp at the terminating trouble indi c ator 
trame light s  and afte r 5 to  12 se conds the 
minor alarm operate s .  

25 . J  If a TL lamp on t he trouble ind i c ator 
frame is ob serve d  to fla sh occasion­

ally without bringing in an aud ible alarm 
it may be an indi cation that the sende r i s  
re qu iring t oo long a t ime t o  handle the 
call , in wh i ch case a make busy plug should 
be in se rt e d  into the HLD jack of t he sender 

in order to hold the trouble . If. the lamps 
appear generally over a large number of 
se nde rs it may be de sirable to insert make 
busy plug s in t he HLD jacks asso ciated wi'th 
tho se senders . 

2 5 . 4  If , in re sponse t o  the inte rmittent 
aud ible alarm , · a  light e d  sender TL 

lamp on tl;le �ermlnating trouble indi cator 
frame i s  found , the lamp indi cate s the 
part i cular frame and sende r whi ch is being 
he ld . 

2 5 . 5  The audible alarm may be re t ired by 
operat ing the ACO key before leaving 

the trouble ind i cator frame . 

'Note : Thi s  key should be ope rated for 
ass'hort a t ime as po ssible since the 
ope rate d ACO key cut s off the minor 
audible alarm for the te rminat ing 
trouble ind i c ator .  

2 5 . 6  I f  a n  M . F . Pulsing te rminating sende r 
i s  c au sing the alarm , dete rmine .from 

. it s  sett ing in what port ion of the sender 
or what gene ral dire c t i on the troub le may 
be located . The following example s give 
an ind ication of the l o cation of trouble 
out side of the se nde r .  

( a )  I f  the sende r i s  se ized and no 
se le ct ion s  re corde d this may be 

an ind i cat ion of trouble in the send­
er link or incoming trunk c ircuit . 

( b ) If the sender had part ially com­
ple ted sele c tions th i s  may indi­

c ate a fai lure in the originating 
se nde r . 

( c )  If the trunk closure fe ature in 
the sende r is not satisfied thi s 

may ind i c ate a failure in e ithe r the 
inc oming t runk or origi nat ing c ir­
cui t s .  

( d )  I f  it  i s  found i n  the sender 
that trunk c losure had been com­

ple ted it may indi cate a fai lure in 
e ithe r the as so c iated marker c on­
ne cto.r or marke r . 

2 5 . 7  I f  the trouble i s  loc ate d in the 
sender and c annot be cleared im­

me d iate ly , make the sende r busy by plac ing 
a make busy plug into the sender MB jack 
and manually re store the sender to normal . 
The n remove the make bu sy plug from the HLD 
j a c k  ( if the re is one in it ) and re store 
the ACO key . 
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26. TRAFFI C USAGE RECORDER 

The traffi c usage re c orde r circuit 
has acce ss to thi s  circuit ove r  two leads 
de si gnated SB and SBM . The informat ion on 
the se leads is as follows , 

BELL TELEPHONE LABORATORIES , INCORPORATED 

DEPT . 23 14-WTS-CGM-B4 

Page 10 
10 Page s 

SB 

SBM 

Grounded when the i 
setnder is bu sy tor . 
any reason . · 

Groutuled when the 1 
sender · is plugged i 
buer. 
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