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. PAUL SYSTJUIS 
CALL DIS'l'BIBtr?I?IJ. B SWITOBBOilD 

POSITION, DLWPHOD ilD TONI OIBWIT . 

CHAl'GBS 

D. DlrSCRIPTION OF O?CUJ:T C:UllllDS 

D.l. The additional colllleotion •to the 
· · · last unit ot a group• tor th• "AB"· 

lead trom the position bli87 and N.A. 
ciroutt waa added in !Pigures K, t, M, · 
2L, 5-& and 55 on this issue ot the .. 

BILL DLBPHO!l.ILABORATORIBS, me. 

. olrcuit to insure that only one posi­

. ti on unit ot a group wou.ld be put 
· out ot ae:rvioe ill tba event ot a 

break in the mltiple ot th'ia 
lead. 

ill other heading•, Bo change. 
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CIRCUIT DESCRIPTION 
SYSTElV.IS DEVELO™ENT DEPARTMENT 

CHA..�ES 

PANEL SYSTEMS 
CALL DISTRIBUTI!'ll "B" SWITCHBOARD 

·POSITION, TELEPHONE AND TONE CIRCUIT 

C. CHANGES IN CIRCUIT REQUIREMENTS 
O'IHER THAN THOSE APPLYING TO ADDED 
OR RE!'iiOVED APPARATUS 

C.l The adjustmen t  fo r 

Soak 

(R02) relay Y99 
Test 18 9.4 o.g 

was 
Readj . 18 8.9 o.e 

(TDl) relay Test 18 1 4.3 1.6 

. Rea.dj. 18 13.6 1.5 

(ROl) relay Yl66 Test 16 11.5 1.3 
Readj • 16 10.9 1.2 

All.other headings, No change. 
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CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTMENT 

'CD-21104-01 
Issue 16-D 

Appendix 2-B 
Dwg. I ss. 30-B 

PANEL SYSTEMS 
CALL DISTRIBUTING "B " SWITCHBOARD 

POSITIOf , TELEPHONE AND TONE CIRCUIT 

CHANGES 

D. DESCRIPTION OF . CIRCUIT CHANGES 

D.l In Figure 2g, lead "A" to "A" and 
"B " grouping cir cuit is added, to 

provide conne ction to a,similar lead 
added in the grouping cir cuit for use 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 3340-WCJ-FJS 

when a C.D. "B" position �,.J grouped to 
an adjacent "A" position equipped wit h 
a combined "A and B" telephone cir­
cuit. 

All other headings, No change. 
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CIRCUIT DESCRIPI'ION 
SYSTEMS DEVELOPMENT DEPARTMENT 

CD-21104-01 
Issue 16-D 

Appendix 1-D 
Dwg. Issue 29-D 

1PANEL SYSTEMS 
CALL DISTRIBUTING "B" SWITCHBOARD 

1 POSIT! ON, TEIEPHONE AND TONE CIRCUIT 

CHANGES. 

C. CHANGES IN CIRCUIT REQUIREMENTS 
OTHER THAN THOSE APPLYING TO ADDED 
OR REMOVED APPARATUS. 

C. l The release adjustment for relay 
ROlwas, readj. o.7 
R02 0.4 

BEN. TELEPHONE LAB<EATORIE S, INC • 

DEPI'. 3340 WCJ-FJ"S 

c.2 Added test note "Adjacent relays 
shall not be energized. See 

B.S.P." 

.C.3 Added insulate inf. for relays 
ROl on ckt. req. tab les. 

All other headings. No change. 
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CIRCUIT'DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTMENT 

CD-21104-01 
Issue 16-D 

Dwg .  Issue 28-D 

PANEL SYSTEMS 
CALL DISTRIBUTING "B" SWITCHBOARD 

POSITION, TELEPHONE AND TONE CIRCUIT 

A. CHANGED AND ADDED FUNCTIONS 

A.1 Provision is made for grouptr� to an. 

"A" _position not arranged for com­
bined "A" and call distr ibuting "B" 
o:Peration. 

B. CHA.mES IN APPARATUS 

B.l Added in Fig. 29,-relay (HS) Rl226. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Figure· 29 and wiring "AP" in Fig-
ures l and 28 is added to provide 

for operation or this circuit from an 
adjacent "A" position not arranged f'or 
"B" switchboard operation but equipped 
with a te lephone circuit for combined 
"A" and C.D. "B" operation. 

_D.2- In this note 142 is 
, added, note 126 is rated, "AO" 

;' wirin,g is des igna. ted and connecting 
informat ion to Fig. 29 added to leads 
Hl, H2 and A. 

D.3 This change provides for operation 
or added r elay (HC) when the- "B" _ 

position is occ:upied and thereby clos·­
ure or the H lead to pennit selection 
o f  the position and opening of the "A" 
lead to the "A" position telephone cir­
cuit to pre vent inter:ferenoe. 

• Ul o ther headings under "Changes", no 
change . 

l. PURPOSE OF CIRCUIT 

This ci rcuit is t he "B" operator's 
pooit.ion circuit, and may be used to 
complete calls to a pmel ottice, a 
local c rossbar office No. l (single or­
fioe unit} or two or more local cross:bar 
ottioes No. 1 (mu lti-of'f'ice unit). When 
a panel link or a tezminating sender tor 
a crossbar s ingle ottice unit s eizes 
this c ircuit a double order tone ls 
given to the originating and "B" oper­
ators . When a tem.inating s emer fo r a · 
crossbar mul ti-otr-ioe unit seizes this -
circuit a single order tone is given the 
originating a nd B operators as an indi­
cation that the operator 
should pass t he name and number 
and that the B operator should receive 
the ottice name and number and that the 
ot:tioe key must be depressed in addition 
to the nume rical keys. 

2. WORKING LIMITS 

2.l. None. 

3 • FUNCTIONS 

3_. Ol. To test busy to hunting panel 
links or crossbar terminat ing "B" 

senders when the position is not occu­
pied by an operator. 

3.02 To test idle and to permit s eiz-
U're by a panel link or crossbar 

terminat g "B" sender· when -the posi­
t ion is occupied by an operator, in 
whi oh case her telephone set is plugged, 
into the jack . 

3.03 To test busy to other hunting 
panel links or crossbar te:nninat­

ing "B" s enders when the position has 
been.s eized. 

3.04 To cause a green lamp to flash as 
a signal to the operator t hat her 

position has b�en seized. 

3.05 To transmit a druble order tone 
to the originating operator tor 

calls ·to a panel ottice or to crossbar 
single office unit. 

3.06 To transmit a s ingle order tone 
to the originating operator on 

calls to a crossbar multi-o:f'f'ioe unit 
when conbined inccming trunk groups are 
used • 

3.07 To pennit the "B" operator to 
hear t he order tones. 

3.08 To cause the display of a steady 
green lamp as a si�al to the "B" 

operator that the order tones have been 
transmitted. 

3.09 When the position is first 
seized, to cause the display of 

a steady white lamp as a signal that a 
sender- has not been attached. 

3 .10 11'0 eause the v4:l.i te lamp to be 
extinguished when the sender 

is attached. 

3.11 To pemdt conversation between 
the orig inating and "B" oper­

ators. 

3.12 To provide means for r ecording 
the depression of the office key. 

in the crossbar terminating "B" sender. 

Printed in U. S. A. Page l 
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3.13 To permit keyring up the number 
on the numerical keys which is 

registered by the sender when attached. 

3.1� To cau se a white lamp to flash 
when·the "B" operator attempts 

to set up a number before the sender 
is atta ched ., 

3.15 To display a steady white lamp 
after the (RS) key has b ee n  de­

pre.ss·ed until the sender is aga in at­
tao.hed. 

3.16 To display a steady red lamp when 
provided as an indication to the 

"B" operator she must receiwe an office 
code and depress the office key. 

3.1 7  To enable the "B" operator, in 
case of  a wrong registration, to 

wipe out a partially registered call 
without disconnecting the sender. 

3.18 To provi de means :tor the "B" op­
erator to disconnect in case of 

a trouble in an associated circuit. 

3.19 To provide means for registering · 
the number of calls handted by 

the "B" operator. 

3.20 To prevent a pt.nel link circuit 
or a crossbar t erminating "B" 

sender from hunting a position when 
all po sitions are busy. 

3.21 · To provide means for ri ngin g a 
night alarm bell when a call 

comes in and all po sitions are vacated . 

3. 2 2  To provi de means for �onitoring 
on the position. 

3.23 To provide means tor testing the 
position ci rcuit by means or the 

sender and po sition test circuit. 

3.24- To pro v ide fo r giving the origi­
nating operator a reorder signal 

in case the po sition i s  abandoned just 
as a call is rece:i ved. 

3.25 To close a pair of leads to the 
calls waiting signal circuit when 

the position is occupi ed . 

3.26 Provides means when Fig. 22 i s  
provjded to isolate 4 ke-y trom 5 

key oalls and vice versa. 

3.27 Provide s means by the use ot 
J'igs . 23 and 26 or 26 a nd 27 to 

out in the op erato rs transmitt.er·:ror 

Day Talk or Night Talk. 

3.28 Provides means when Yig. 22 i s  
provided and the position is 

handl ing both 4� key a nd 5 key oalls to 
make the po sit: ion look like a halt 
po sit ion to each ot its respect ive 
calls waiting pQ81tions. 

Page._8 

3.29 Provi des means when t he ( 4K ) key 
is operated to make the positipn 

look like a whole position to the calls 
waiting signal circuit a sso ciated with 
4 key "B" senders and po sition finders 
and pan el link circuits and to nake it 
look uno ccupied to the e:alls waiting 
stgnal o,ircui t associated with "B" 
sender �nd position finder circuits 
arranged for 5 key call s .  The above 
operation is reversed when the (5K) 
key i s  operated . 

3.30 Pr.ovides means for giving the 

o riginating operato r a reorder 
signal it a 4 key call comes in just 
as the (5K) key is thrown, or if a 5 
keyr call .comes in just as the (4K) key 
is thrown. 

· 

3.31 Provides for use i n  a n  "A" posi-
t ion arranged f 0 r both "A" switch­

board and call d istribu ti ng "B" opera­
tion.· 

3.3 2  Pro vides fo r operation from an \ 
adjacent "A" swit chb o ard pos·ition. 

3.33 Provides means to prop erly con-
trol the po sition bu sy and NA cir­

cuit under variou s coiliitions when the 
position g rouping key i s  operated to 
the 4K or 5K po sition. 

4. CONNECTING CIRCUITS 

4.01 Call distributing "B" trip , s tart 

and link circuits , SD-21105-01. 

4 .02 Crossbar "B" switchboard sender 

and po sit ion finder circuit, 
SD-25382-01 and SD-96285-01. 

4 .03 Call distribut ing "B" po sition 
busy a nd night alarm circuit, 

SD-21139-01. 

4.04 Call distributing "B" key moni­
toring oircuit, SD-21548-01. 

4.05 "A" switchboard key monitoring 
circuit, SD-9611.8-01. 

4.06. "A" switchbo ard answering jack 
ci rcuit, SD-9o.lt67-0l. 

4.07 Miscellaneous regi ster c ircuit, 
SD-21537-01. 

4 .as Miscellaneous interrupter cir­
cui t, SD-21666-01. 

4.09 Te lephone oiroui t tor canbined 
key list&Ling and call distribut­

ing "B" po si� ion , SD-21604-01 and 
SD-21652 -01. 

4. 10 Telephone circuit tor combined 
"A" and oa ll d t str ibut ing "B" 

po sition, SD-96159-01. 
· 

4.ll "A" and "B" group oiroui t, 
SD-21657�01. 
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4. 12 "B" sender and position automatic 
test circuit, SD-21107-01. 

4.13 Monitoring jack circuit, 
SD- 9Cll 64-0l. 

4.14 Combined key set and transfer 
circuit_, SD-21709-01. 

4.15 Calls waiting signal circ u i t, 
SD-21758-01. 

4.16 "A" position ke y set circuit, 
SD-96133-01. 

DESCRIPTION OF OPERATION 

5. SEIZURE 

·5.1 When Em.ployed at a Call Distribut­
ing "B" Position 

When the �B" position is o ccupied 
and the plu g ot the operator's tel e­
phone set is inserted in the jack, the 
(TR) relay shown 1n Figures 3, 8, 23 
or 26 will operate. Operation ot this 
relay will provi de closure of battery 
to lead B to Figure 1 or 28 whioh will 
connect thru the 270 obm resistance 
(A) to the H lead tested by the ."B" 
link or crossbar "�" sender circuits. 
The position is now in a condition tor 
se lection b y  the hunting link or send­
er and when the position is seized, 
low resis tance ground thru:. th e test 
relay in the huntin g circuit will cause 
the position to test busy to other 
hunting links or sm ders. The opera- _ 
tion of the test rela y in the link or 
sender circuit will. thm. cause connec­
tion ot b attery and ground tran. the 
pane l incoming sel ector or :trom the 
crossbar smder to the "T" and "R". 
leads respectively, shown in Figure 1 
or 2 a. Operation ot the (TR) relay in 
the telephone circuit wlll also cause , 
(a) closure of' a pair of' lea ds to. the 
calls waiti ng si sn,al circuit either di­
rectly whEll._associated with one signal 
circuit o r  thru operation ot the (CW) 
relay whm asao oiated w1 th m.ore than 
one signal cirouit, (b) with "Q" and 
"G" wiring, connects ground to the "AB" 
l ead to the position busy and night 
alarm circuit, (c) disconnects ground 
trom the "R" lead to the "B" link or 
•ender it "K" wiring is used, (d) 
�ounds the NA lead t o  position busy 
and ni ght alarm circuit d irect with 
"G" wiring or thru Figure 22 with "AI" 
wiring and (e) when "R" wirin g is pro­
vi ded to Figure 21 causes operation ot 
relay ( ROl ) in that figure. Operation 
of this relay causes (a) disconnection 
ot ground tran. the "R" lead (b) oper­
ation ot relay (R02) and (c � closure 
thru ot the R lead to lead "D" to tele ­
phone ci rcuit. Operation ot rel ay 
{R02) (a) opens the circuit in part 
tor grounding the "R" lead and (b) 
grounds t h� "AB" lead to the position 

busy and night alarm circuit t hru "G" 
wiring. 

5.2 When provision is made tor the · 
ope rat ion of this circu it trom an 

adj aoent "A" pos i ti. on. figure 29 and 
"F" and "AP" wiring is used. Under 
this condition when the "B" position 
is occupied operation of.the position 
circuit (TR) relay will oause opera­
tion or. relay (HC) then by closing the 
"H'" l ea d  and opening the "A" lead to 
the "A" position telephone circuit to 
prevent interf'erence. other oj>eration 
is as describe d  in par. 5.1. 

5 .3 When fi gure 2_9 and F and "AP" wir-
ing is provided as above noted, 

the "B" positi.on is vaoated and the "B" 
cal ls a re bei.ng handled from a n  adj a:c­
ent "A" position using the "B" posit ion 
keyset, the position wi.J.l. operate in 
the following manner. The "H" lead is 
not closed th ru the 270 ohm (A) resist­
ance to battery until the transfer key 
at the "A" position has been op erated. 
A waiting call is indic ated to the oper­
ator by lighting of' th e, (CD) position 
lamp. When the transfer key is oper­
ated the operat or 's telep hone oirouit 
is connected t o  this circuit and bat­
t ery is connected to lead "B" and 
therefora to the (A) resistance. Clos­
ure thru or th e H lead provides the 
prop er.condition tor selection Of Che 
pas- it ion circuit b y  a hwi t ing link or 
se nder. When se i zure of the pcs ition 
occurs, gro und thru the test relay in 

. the sel acting circuit is connected to 
the H lead provi ding a busy condition 
to other hunting links or senders. 
C.losure ot battery and ground then 
occurs over leads "T" and "R" from. the 
panel incoming selector or the "B" 
sender circuit causing operation ot 
the ( T) relay in t his oirouit •. 

5.4 When Employed at a Combined •A• 
and Call Distriblt.ing "B" Position 

Battery is not connected thru the 
(A} resi stance to the .H lead until the 
transter key at the position has been 
operated . A waiting oall is indicated·. 
to the operator by the lighting or the 
(CD) position lamp. Atter the trans­
ter key,r is thrown, the operators tele-· 
phone circuit isioonnectecl to this cir­
cuit and ba ttery is olosecl to the "B" 
lead. When a separate key set key is 
employed with the "B" positi.on this bat­
ter y is c onneoted d i:rectly to the (A} 
resistance·. In the ease or a ooBined 

·key set key, the bat'tery on the "B" 
lead operates relays in the transfer 
circuit whi ch oonneots b at�ery to the 
(A ) re sis tanoe. Bat�ery thru the· (A) 
resistance to the H lead plaoes the 
position in a cond.it ion -to be seized 
by a hunting link or sender� When the 
position has been sei zed , ground thru 
the (IYr) re.lay in tll.' 11� qr e_ende:r. .. 

) 

r 

J 

. ·- -
~age 3 : 
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i s  connected to the "H" lead making tbe 
position test busy to other liil..l(s or 
senders. Battery and growid from the 
incoming re peating coil or from the 
"B" sende r over leads "T" and "R" oper­
ates the (T} relay. 

6. ORDER TONES AND NUMBER PASSED 

6.1 Panel and Cross bar Single Off ice 
Operation Fig. A 

The (T) relay ope rated closes the 
"R" lead, lights the (S) lamp, con­
nects to t�e "K2" lead, oper­
ates the and in turn (TAl) relays 
and connects battery,- to the k ey cir­
cuit direct or by operation of relay 
(TAl}. 

Fig. 1 - "H" Wiring 

The (TA) relay operated discon­
nects battery from the "H" lead, con­
nects the key set to the "Kl" lead, 
connects battery to the (LK} lamp and 
closes the tone circuit through the P 
winding of the (T) 103B rep eating coil 
to growid through. the back con tacts or 
the (TB) and ('TD) relays. 

Fig. 1 - "�" and "BA" Wiring and Ap­
paratus 

The (TA) r elay ope rated discon­
nects battery from the "H" l ead, con­
nects battery to the ·(LK) closes 
the tone circuit· through the "P" wind­
ing of the {T) 103B r epeat coil to 
growid through the back contacts of 
the (TB) and (TD) relays and operates 
the (TAl) relay. The (TAl) relay oper­
ated connects the key set to the "Kl" 
lead and removes the short circuit 

· 

from the operator's telephone leads. 

The closure or the tone lead thru 
the (T)- rep.eat coil cause s a tone .to 
be induced in the "S" winding or the 
l03B repeat c oil which is connected to 
the tip and ring conductors and 15 
transmi tted over the trunk to the 
originating operator. A part of the 
tone also .passes through the (TA} and 
(TB) condensers and is heard by the "B" 
operator. The (TA) relay operated 
al so closes a circuit for operat ing the 
slow operate (TB) relay. Since the 
ci rcuit through the "P" winding of the 
(T) re peat coil passes through the 
back con tact of the (TB) :r;elay the 
tone is, therefore, connected to the 
ir'unk for an interval equal only to the 
operate time of the (TB) relay. The 
(TB) relay operated disconnects.the 
tone and closes the circuit for oper­
ating the {TC) relay which operates 
and again closes the tone circui t. 
The (TC) re lay als o  closes the circuit 
for operating the (TD) relay. The 
tone is again connected to the trunk tar 
the ope rate tim e of the (TD ) relay. 

Page 4 

The (TD} relay oper·ated opens the tone 
ci rcui t and closes a circui t for oper­
ating the (TE) relay. The (TE} relay 
ope rates an d locks, and opens the oir­
cui t thro�h the "S" winding of the 
re peat coil, closes a talking circuit 
to the operator's telephone set, causes 
a steady green (LK) lamp to be displayed 
and ·opens the operating circuit ror the · 
(T·B) relay whi ch rel eases, in turn re­
leasing the (TC) relay wh ich allows t he 
(TD ) rela.y t o rel ease • The order tones 
have been transmitted and the number 
can be passed. 

Fig. 1 - "BB" Wiring and Apparatus 

When "BB" w iring and apparatus is· 
u sed the circuit functions as explained 
in the previous paragraph except that 
the circui t for operating t he (TB) relay 
is not closed witil the short cir cuit is. 
removed trom the operator's telephone 
set. This is accomplished by the oper­
ation of the (TAl) relay "BB" apparatus 
and insures the "B" operator receiving 
the full 9.ouble order tone. The (TAl) 
relay operated (a) connects the key set 
to the "Kl" lead, (b) removes the short 
ci rcui t fran the operator's telephone 
leads ani, (c) operates the (TB) relay. 

Fig. 1 - "BF" Wiring and Apparatu s 

When "BF" w i ring and apparatus are 
p rov ided, the ci rcuit tuncttons as ex­
plained for "J" wiring except as fol­
lows. Operation ot relay {TAl} {a) dis­
connects the charging short circuit 
frcm condensers (TA) and (TB) and closes 
thru the opera.tor tele p hone lead s, (b) 
as wit h  "BB" wi ring operates relay (TB) 
which insures t he· "B" operator hearing 
the entire double order tone and (o) 
closes the circuit tram "B" battery over 
lead J to the key s et. 

. Fig. 28 

When Fig. 28 i s  provi ded, the (TA) 
relay operated, disconnects.battery 
from the H lead, c onnects battery to 
the (LK) lamp, disconnects the charging 
short circui t  from c ondait sers (TA) and 
(TB}, closes the T and R leads thru trom 
the operator's telephone circuit to 
contacts or the (TE) relay, and operates 
the (TAl} relay. The (TAl) relay oper­
·ated, connects the key s e t  to the Kl 
lead, c lo ses the tone circuit thru the 
P winding or the (T) 103B.repeating coil, 
to thru the back contacts ot the 

and (TD) relays, and closes "B" 
battery over lead "J" to the key set. 

From this point on, the oirouit 
functions as explained above for Fig. l, 
"J" wiring and apparatus, excep t that 
the (TAl) rel ay instead or the (TA} re­
lay, closes the circuit for operating 
the (TB) relay . 

oatte~y 
(TA) 

lamp; 

ground 
(TB) 
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6.2 ·crossbar Multi-ornce Operation, 
Fig. B 

When a "B" position only handles 
calls for multi-of:tice operation, l!'ig. 

• B is furnished and the circuit func­
tions as follows. When the position is 
seized by a "B" sender and battery and 
ground is connected to the "T" and "R" 
leads, the (T) relay operates thru its 
Pl and P2 windings series aiding. The 
(T') relay operated (a) closes the "R" 
lead (b) lights t he (S) lamp, ( c} con­
nects battery- to the "K2" lead and (d) 
operates t he (TA) relay and with. "BC" 
wiring connects battery to the key set. 

Fig. 1 - "H" Wiring 

The (TA) relay operated (a) oper­
ates t he (TDl) relay (B) disconnects 
battery f'rom. the "H" lead, (o) connects 
the key set to the "Kl" lead (d) con­
nects battery to the (LK) lamp a nd (e) 
closes the tone oirouit t.bru the P wind­
iig of' the (T) 10313 repeating coil thru 
the make c ontacts of' the (TDl} relq. 

Fig. 1 - "J" and "BA" Wiring 

The (TA} relay operated (a) oper­
ates the (TDl) relq, (b) disconnects· 
battery f'rom the "H" lead, (c) operates 
the (TAl} relay, (d} connects tone. thru 
the P winding of the (T') 103B repeating . 
coil thru the make contacts of' the .(TDl} 
relay. Disconnecting battery t'ran. the 
"H" lead makes the position test busy 
to other crossbar terminating "B" send­
ers. The ('lil) relay operated (a} con­
nects the ke� set to the "Kl" lead and 
(B) removes the s hort circuit trom the 
opera.tor's telephone leads. 

The closure ot the tone lead thru 
the ( T) repeating coil causes a tone to 
be induced thru the S winding of the (T) 
repeating coil, over the "T" and "R" 
leads to the distant operator. A part 
ot the tone pasaes thru the (TA) and 
{TB) condensers a nd is heard by the "B" 
operator. This tone closure is main­
tained until the (TDl) relay releases 
as explained later, thus g iving both the 
distant a nd B operators a long single 
tone as an indication the ottioe name 1n 
addition to the numerical number must be 
passed by the distant operator. The 
{TA) relay operated also operates the 
(TB) relay which in t uin operates the 
(TC) and {TD) relays in cascade. The 
(TD) relay operated (a) rel.eases t he 
(TDl) relay and (b) closes the circuit 
for operating the {TE) rela y. The (TDl) 
relay released opens the tone c ircuit 
from the (T) repeating coil. The (TE) 
relay operated {a) locks under control 
of the (TA) relay, (b) opens the oper­
ating path for the (TB) -relay which re­
leases, (c) closes the talking circuit 
to the telephone set, (d) disconnects 
the "S" winding of' the (T) repeating 

coil rrom the T and R leads, (e) opens 
ground rran the "P� winding o� the (T) 
repeating coil and (t� lights the (LK} 
lamp an indieation the order tone 
has been transmitted. The desired ot­
f'ice and the numerical number is now 
passed by the distant operator to the 
".B" operator. The "B" operator then 
depresses the corresponding otrice key, 
which either connects battery or ground 
tbru eac h winding <1 the (T) relay, 
oTer the "T" and "R" leads into the 
sender, operating the proper o:ff'ice re- -
J..ay in the sender. 

· 

Whellll "BP" wiring is used the oper­
ation is as desor.l bed tor "J" wiring ex­
c ept that operation o t relay (TAl) 
alases thru. ·the operator's tel. circuit 
and closes "�" battery t-o the kEV set. 

!fig. 28 

When Big. 28 is provided, the ( TA) 
relay operated, disconnects battery 
trcm the H lead, c onnects battery to 
the (LK} lamp, disconnects the charging 
short circuit tram conden.sers (TA) and 
(TB), closes the T a nd R leads thru 
:tram the ope rat or• s t alBJD>ne oi roui t to 
contacts or the (H) relay, and oper­
ates the (TAl) relay. The (TAJ.) relay 
operated, connects the key set to the 
Kl lead, operates the (TDl..) rela:.y, con­
nects tone thru the P winding o:t the 
(T ) 105B repeating coil thru the make 
contacts or the (TDl) relay, and closes 

· B batt.ery to the key set. 
· 

:rrom this point on, the circuit 
functi.ons as explained above for Fig. l, 
"J" wiring, except that the (TAl) relay 
instead of' the (TA) relST, cloSEts the 
ciroui t for operating the en) relay' 
and the (TE} relay locks under control 
of' the (T.Al) instead ot the (TA) relay. 

6.S Panel Ofric e, Crossbar Single 
Otti oe and Crossbar Mul ti-O:f':tioe 
Operation, P'ig. c 

6.31. Panel or Crossbar Single Ot:tice 
Operation 

:fig. 1 

J'or a call to be completed in a 
panel or a orosspar single o:rtice the 
posit�on is seized and the (T) relay 
operates as previously explained. The 
(T) relay operates the (TA) relay "'1.ich 
in turn operates t he (TDl) and (TAI) 
relays. The (TAl} relay operated, op­
erates relay (TB) am w ith "BP'" wiring 
also closes the telephone oircuit and 
battery to the kEV set . The (TA ) relay 
also closes th e tone circuit thru the 
"P" winding � the (T') repeating coil 
which induces tone into the· "S" wind­
ing a nd o ver the "T" and "R" leads t o  
the distant operator and back thru the 
(TA) a nd (TB) condensers to the nB" 
operator. 
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The {TB) relay operated (a) oper­
ates the (TBl) relay and (b) discon­
nects tone from the "P" winding of the 
repeating coil. The ('!'Bl} relay·oper­
ated (a) locks under control o:f' the 
(TA) relay, .(b) d isconneot s battery 
from the H (c} connects battery 
to the (IK) lamp which flash es under 
control ot the (FLl} interrupter as an 
indication to the operat or that her 
position has been seized if for any 
reason the (TE) relay f ails to oper­
ate, (d) disconnects the ( OC ) re lay fr om 
th e "K2" lead, (e) c loses the operat ­
ing path for the (TC) relay and (f ) 
closes the "K2" lead t o  the ke,r set. 
The (TC) relay operated (a) again 
closes the tone to the P winding of 
the (T) repeating coil and (b) ope r­
ates the (TD) relay. The {TD) relay 
op erated opens the tone tran. the (T) 
rep eating coil thus completing the 
double order tone to the distant and 
"B" operators, releases the ( TDl) re­
lay and operates t he ('IE) relay. The 
(TE} relay c loses the talking c ircuit 
to the "B" operator, causes the (LK) 
lamp to burn steadily and the circuit 
to funat�on as previously·desoribed. 
Upon hearing a doub le or der tone the 
"B" operato r is informed that she ·i s  
no t t o  :receire the otti oe name from 
the distant operator and that she is 
no t  to depress an o:f':fi ce co de ke,r 
but merely write up the number on her 
numerical keys. 

Fi g. 28 

When Fi g. 28 is used, the (T) 
relay operates, when the posi t ion is 
.seized and operates the (TA) relay ,  
which in turn (a) operates the (TAl} 
relay, (b) disc onnect s  the c:ba.rging 
short circuit tr oni c ondensers (TA) and 
(TB) an d (o) closes the T and R leads 

trcm the operator's telephone c i rcuit 
to c ontacts or t.he (TE) relay. The 
(T"Al) relay operated, operates the 
( TDl) and (TB) relays, c loses t he tone 

c i rcuit thru the "P" w inding of the 
( T) r epeat ing o oil, and o loses battery 
to the k� set. 

From t h is poin t on, the circuit 
functions as described. in the preoedil8 
paragraph to r Fi g. 1. 

6.32· Crossbar Mul ti-Otri oe Operation -
Oomb:frnad Inoaning Trunk Groups 

Yi g. l or 28 

7or a call to one ot two ot:rices · 
in a mult i-o ffice unit, the teminat­
ing sender grounds the "K2" lead at 
the time the ti.on i s  seized oper­
ating the ( ;relB.7. . The ( 00) relay 
operated (a} locks to the (TA) relay, 
(b) opens in part the operating path 

fo r the ('rE) relay an d together w1 th 
the (TD�>. _re�_8--.l _()�-��e-� __ o���-� �.be ... 
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double order tone to a long s ingle 
order tone as an indicat ion the "B" 
operator must receive an off'ice name 
in addition to the number. The (OC) 
re.Jay operated also lights the (OJ) 
lamp as an a dditional indicat ion she 
·1s handling a mul ti-off ice call. The 
-�(TA), ('r.Al), (TB), (TBl), (TC} , (TD) 
and (TE} relays function as previously 
described. 

The (TBl) rel ay opacate d discon­
nects the (OC) relay from the "K2" 
lead and closes this lead to th e key 
set. Upon rece:iiv ing t he order from 
the distant operator, the operator de­
presses the proper (CD) kEY which 
ei ther connects battery or ground thru 
each winding o f  the (T} relay over the 
''T" and "R" leads into the s ender 
whiclil operates the proper ottice relay 
in the sender. The (�) relay remains 
operated so long as the (OC) key is 
held depresse d .  The "B" operator 
then completes the c all by writ ing up 
the number o n  th� numeri cal keys. 

7. REGISTRATION OF NUMBER 

When the sender i s  conneote d, battery 
over the "Kl" an d "K2" leads causes the 
seDler to function an d connect 840 ohm 
batt.ery to the "K3" lead. This operates 
the (SA) rel ay which locks and operates 
the (SAl) relay. This relay- locks under 
control o f  the (RS) k ey, opens the oper­
at ing cir·cui t for the (SA) and operates 
the (SA:2) relay. The (SA2) relay- oper ­
ated discCillleats thebattery tram the "Kl" 
and "K2" leads which c auses the sender to 
fwiot1 on and discome ct t�840obm battery­

fram the "K3" lead which releases the 
(SA) relay . The (SA} relay released, 
connects the "K3" lea d through the "P" 
winding o:f' the (PC) relay to the numeri­
cal keys and exting uishes the (S) lamp as 
a s ignal that the sender is attached and 
r eady :f'or recording; the num erical key 
depression. The number can now be set 

up, on the numerical keys, which will 
be re g istere d by the s ender. The de ­
pression of the keys 1.n set'ting up the 
number c onnects battery thro� either 
all or parts of' th e (B), (C ) , (E), and 
(D) resistances to the "K3", "K2" or "Kl" 
leads respectively as shown in n�e 105. 
The connection ot resist.anoe battery to 
these lea ds causes c ertain combinations 
ot relays in the sender t o  operate and 
look, thereby registering the nUDi>er. 

8. SENDER HESZT 

If at'ter set'ting up a sari es � di g­
i ta the nB" operato r rinds that she has 
na:.de a mi stak e but has no t depressed- the 
last digit o't t;he number, she oan de­
press the (BS} key whioh will cause any 
regi ster r elay s that may .have bean oper­
ated in the sm.der to release am t hen. 
the correot number' can be set up. The 
depression ato the (RS) ke,r releases the 

lead ; 
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(SAl) relay. The (SA.l) relay r e lea ses 
the ( SA2) relay which re lights the (S) 
lamp a nd again connects battery to the 
"Kl" and "K2" lead s'. whic h will cause the 
sender to funet ion t o  release an y regis­
ter r elays that may have been operated 
and to again pre pare for registration 
and to conneot battery through 840 ohms 
to the "K3" lead. This will cause th e 
position circui t to func tion and prepare 
for again re cording the n umber as de­
scribed under "Registration of Number." 

9. PREMATURE NUMERICAL KEY DEPR&SSION 

In c ase a numerical key is depressed 
after the po si tion has been seized but 
before the sender circ�it is ready for 
recording the number, battery f'ran the 
dep:ressed numeri cal keywill be con­
nected through the (B) resistance, eit her 
fron t con tact of (SA} and (SA.l) re l ay s 
or back contact of (SAl) or (SA2) relay 
t o  the "P" windi ng or the (PK) relay 
whi ch o perates an.d lo cks. The (PK) re­
lay operated opens the operat ing c ircuit 
for the {SA) re lay and causes the (S} 
lamp to flash as a sig nal to the "B'' op­
erator. The "B" opera to r then depresses 
the (RS) key which re leases the (PK) re­
lay again clpsing the ope:rating circuit 
for the {SA) relay and displa ys the 
steady (S) lamp. When the sender c ircuit 
is attac hed t he (SA), (SAl), and (SA.2) 
relays operate and the po sition circuit 
prei:are s for set ting up t he number as 
de scr ibed under "Registration of Numbe�" 

POSITION DISCONNECT 

In ca se of a tr ouble in t he link 
c i rcuit or sender circuit whi ch prevents 
t he pro gress or the call, t he position 
circuit w ould be held and the o p erato r 
unable to handle other calls. In such 
cases she w ill de press . t he (P;D) key . It' 
the (T) re lay :railed to op et!ate the (PD) 
relay would op erate to b atter y in t he 
link ck'cui t Olrer t he "Kl" lead and 
cause the (LK} lamp to flash. Depres­
si on of t he (PD) kt:r at t his time would 
cause release of the (PD) relay extin­

guishing the fl ashi ng lamp and wou1d by 
closure of ground throtgh the back c on­
tact of the {TA} or (TAl) re lay to the 
Kl lead cause t he panel link . or oro ss­
bar �ender circ uit to funoti.on and di s­
connect the poai t ion circuit . If the 

11. PID COUNT 

Whelll it is desired to t a ke a c ount 
of the number of call s handled by the 
"B" o perator th e locking ke y in the 
mis·oe llaneous register circuit is de­
pres sed which connects battery through a 
message regi ster to the "M" lead. When 
a call has progressed to th� p oint where 
the operator has depressed o ne numerical 
kEY the (PC) relay operates, locks and 
connect s ground to the "MW lead. Thfs 
causes the message register to operate , 
a record or the number of call s handled 
by the operator is thereby obtained. 

l2 • ALL POSITIONS BUSY 

When all po si. tions are busy or va­
cant, ground is removed tram the "AB" 
lead to the po sitio ns busy and ni ght 
alarm oiroui t .  This oauses this circuit 
t o  functi.on amt preven t aey link circuit 
from h'unting a po sition circuit. 

lS. NIGHT ALARM I 

When all are vaca nt in 
which case all (TR} are rel ea sed. 
ground is disconnected from the NA le ad 
to the positions busy alll night alann 

circui t . This allows a relay in t hat 
oiroui t to release and should a call 
come in a ni ght alann bel 1 will r.tng a s  
a s igna l t hat the eall.is waiting. 

14. ImY MONITORING 

When key monit oring is desired , 
f igure 2 is furnished and when t �  plug 
of the key m onito ring ciroti.i t i s  in sert ­
ed into the (KM) jack , M or N wiring, t he  
(Ml} , (M2) a nd (M3) relayrs will oper-ate. 
"L• wiring is u sed wha:t t he circuit is 
used at a comb. "A" & "B" pos . when a 
single monit oring jack is used t o moni­
t or on both "A" & "B• servi ce • When L 
wir� is used t he (MJ) rel ay operate s 
whe n the plug of ti.h e k� mon. c ircuit is 
inserte d int o the (KM) jack in turn op­
erating (Ml) , (M2} al!I!d (113) relays. 
These relays operat:ed connect the 't.Kl", 
"ON", "Kl'", "PD", "K3'", "K3", "ST", 
"�'", "K2", "LL" and "SL" leads through 
to· the key monitoring oirouit. A se t ot 
rel.a ys in the key- monitoring oirouit 
similar t o  the reg ister rela ys in the 

(T) relay h.as operated t he depression 
ot the (PD) key c onnects gr ound to the 
"R" le.ad, opens th e ring lead t o  the 

/ semer are connected to the. "K" leads 

I 
and whEn the "B" operator depresses t he 

nume ri oal kej!S. in t he p osi t.t.on c iroui t 
operating the sende r relays the relays 
in t he kE¥ monito r.Ing oircui t are also 
operated. These relays operated, look 

•B" op� rat or's telephone circuit and 
rE111La.res battery fro m "H" lead. This 
rill cause t he link or sender t o  func­
t ion and dismiss t he pos:ition circuit. 
When the (PD) kev is released battery 
i s  agaiil c onne�ted to the "H" laad and 
the position can be selected by a hunt­
ing link.or sender • 

· and light. lamps whioh. are numbered to• 
correspond with the number ot t he de­
pr essed ke,T. A record arthe key de­
pressions is therefore recorded before 
the monitoring operat or. ·The "SL" and 
"LL". le ad s are multiplas ot' the (S} and 
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( LK )  l amp leads and connect t o  s imilar 
lamps in t he kE¥" monito ring circuit . 
In t his way an ind i cat ion i s  given the 
monit oring operat or whe n the ( S ) and 
(LK} lamp s are li ghte d and ext inguis he d .  

The "PD" lead connect s t o · a r e lay i n  the 
keY. monit oring c irc ui t  whi c h  ope rate s 
when the (PD )  key i s  depre ss e d . Thi s 
relay operated lock s  and light s a l amp 
as an indication t o  the monit o ring oper­
at or tha t the (PD ) ke7 h as been d e ­
pre sse.d .  · A re c o rd o r  th e d epre ssi ons o f  
the ( RS ) k ey i s  g iven t h e  monitoring 
ope rat or due to the ope rat ion of the 
(RR} re lay in th e key monit oring c ircuit 

whe n  battery i s  cQnnect ed t o  the "Kl" 
and "K2" l eads trcm the depre sse d ( RS ) 
key. The "ST" lead i s  u sed t o  preven.t 
the disturbance o f  rel�ys a lre ady . set 
up in the key monit o ring c ircuit by the 
handl ing o-r another c all by :the · "B" 
ope rat or before the monit oring operator 
has wiped out the previous re cord .  The 
monit or ing ope rat or o bserves t he trans­
mi ssion or t he orde r tones a nd the num­
be r ove r t he "T" and "R" l eads whi ch 
complete s her record , or the funct ions 
of t he "B" operato r in handling t he 
call . When the "B" operat or dep re ss.es 
an ( OC )  key- , ground is connecte d  over 
one o f  l 'eads designated one . to s ix in 
Fi g .  17 whi ch ope rate s and lock s a re­
lay in the kerr monitor c i rc ui t  and 
lights t he a s soc iate d off'io e  lamp . 

J5 .  TESTING THE POSIT ION CIRCUIT 

The "T" , "R" , "Kl" , " K2" , "K3" and 
"H" leads t o  the link c i rc uit a re  mult i­
pled to the sEn de r  and posit 1on t est 
c ircuit t o  provid e means for t e st ing the 
po s it ion c ircuit t o  dete nnine whether or 
not it functions properly . Whem the 
.po sit ion c ircuit is i dle i t  c an  be se ­
lected b y  the test c i rcui t whi c h  c an  
then te s t  a ll it s f unctions . 

15 . PCSITION ABANDONED 

16 . l  "E" and "K" and "AO" Wiring 

When the tele phone set i s  removed 
trdm the j a.ck s or when t he tran sfe r  key 
is re st ored to normal, b attery and 
ground i s  remOTed f'r cm the pos it ion 
circui t  whi ch makes the po sition t e st 
busy t o  hunt ing link s .  In c ase a c all 
was re c eiTed j ust prior t o  the ran.ov-al 
o.r batt ery and ground , ground on the 
ring lead wi ll cau se a re lay in the 
link circui t t o  ope rate whi c h  will in 
turn c ause a reorder s i gnal to be given 
back over t he inc aning t runk t o  t he 
originat ing operat or f lashing her super­
visory l amp a s  an indi cat ion t o  remove 
the cord fran the j ack and reoriginat e  
the call . 

16 . 2  Pos ition Abandoned "R" Wi ring 

When t he te lephone set i s  removed 
tram the j acks at the "B" po si tion t he 
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( TR ) re lay re le ase s in turn rele asing 
the (ROl }  re lay and which in turn re-
la ase s t he {R02 ) re J.a.y. The (TR) relay 
reJe ased c onneot s ground t o  the "R" 
lead t oward the pt ne l  link or "B" send­
e r  c ircuit tor the re le ase t ime ot t he  
(ROl ) re lay . When t he (ROl ) rel ay re­
le ases t hi s  ground i s  remoTed from th e  
"R" 1 ead and when. the (R02 ) re lay re­
leases ground i s  a. gain c onne cted t o  tll:e 
"R" lead thus compl eting 2 impulses o f 
ground ·whic h  is re quired ·to t uri ot ion the 
reorder relay in the "B" sende r ar­
ranged fo r 5 key operat ion. 

16 . 3  Posit.i.on AbaDi oned "IP" and "AO" 
Wiring 

"F" and "AO" wiri ng i s  p rovided 
when thi s posi tl on c i rcuit i s  a sso­
ciated with a c ombinati. on "A" and "B" 
posit:i..on or a o anbined call di stri but­
ing and ke.r li stening "B" po siti on . 
Whm. t he operator restore s t he trans ­
fer key to the no rmal posi tion , the 
"H" lead i s  immedi ate ly o_pened to pre­
vent the s e i zure or thi s po sit ion cir­
cuit . In c ase a c all was reoeiYed 
just pri or t o  t he opining or the "H" 
l ead and the (T ) .re. lay- operate s ,  b at ­
tery c lo sure th ru t he contact s or the 
"T" re l ay will hold a re ]Ay' at the o cm.­
binat ion position and prevent the 
po sit ion tran st"er until the call is 
dispo sed of. Thi s feat ure i s  to el imi­
nate reo rders wh i ch are cause d by a 
call sei zing the po sit ion j ust before 
t l:e_ transfer ke y is rest ored t o  no:rma l .  

16 . 4  "F" and "AP" Wiring and Fig . 2 9  

When it i s  des i red t o  pr ovide tor 
the. use of t hi s  o iraui t with an adj ao­
ent "A" po s iti.on not arranged tor com­
b ined A and B ope rat ion but e quippe d 
with a t elephone c ircui t  arranged t o  
transfer .to or from a c all distr ibuting 
"B" po siti on. "F" and ".AP" wiring and 
Fi g. 2 9  s hould be provided . Under this 
c ond ition when the "B" po siti on i s  not 
o ccupied and the ope rat or at tlE ad­
j acent "A" po siti. on f ini shes h andling 
an incoming "B" c all and expe ct s to 
next use t he regula r A c o rd  c i rc uits , 
the t ran sfer key- in th e  "A" po s it ion is 
rest ored to tpe normal pos ition . Thi s 
operat ion. imme di ate ly opens the "H" 
lead to prevent se i zure o f  thi s position 
c ircuit . Should t h e p os i tion o i rcui t be 
sei zed just prior to rest oration or the 
transfer k ey  and the (T ) :rela.)V operat e s ,  
battery closur e  thru contact s or the (T} 
relay will hold operated a relay in 
the "A" po siti on c i rcuit and thereby 

. prevent transrer· or th e telephone c ir­
c ui t  until the incoming "B" ·oaJ.. l i s  
dispo sed or . Thi s feat ure i s  t o  pre ­
vent reorder si gnals being given: 

. shoul d sei zure or the position occur 
at .this t ime • 

· 
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17 � CALLS WAITING S IGNAL 

The whi te ( CW) lamp i s  lighted by 
the call s  ·wai t ing s ignal circuit when 
the number or call d istributing calls 
wai ting, to be a nswered is such as t o  
cause undue de lay in answering the 

rigina.ting operators . 

.... a. TBK VARISTOR 

The resistance or the varistor be ­
comes less as the voltage acro ss its 
terminals i s  inareased . This character-
istio ot the varistor when placed in 

. multiple with the re ce ive r c auses a 
great er �educt ion in the volume ot t one 
trom the receiTer when the volume i s  
loud th an when the volume i s  normal . In 

way the intensi ty of cli cks and 
volume are reduced without appre ci­

ably attect ing the volume ot n onnal 
t�smi ssion .  

19 . OWICB GROUPING KEY Fm . 22 

19 . l  4 Key and 5 ' Ke y CaJJ..s 

When Fi g .  22 is provided and the 
(4K) and ( 5K )  key i s  normal and the "B" 
po sition is occupied ,  it i s  rece pt ive 
t o  re oei'ving · bo th 4 key and 5 key c all s. 
Under t his conditi on wham. a call i s  be­
ing handled in the position, ground i s  
disco'nn.ected tr an. the "Ml" lead th ru 
cont act s on the ( 4K )  and ( 5K )  relays 
to the "RC" lead t oward the po sition 
busy and NA ci rcuit . When grounds are 
dis c onn ected i"ran a ll other "Ml" le ads, 
th e po·sition busy and NA circuit func­
t ions to stop s e nder and pane l links 
t�om hunt ing unt il a position i s  avail­
able to handle t he call . So long as 
the poai tion is occupied and th e group­
ing ke� is no:ima.l ground will be c on­
nec�ed f'ran the "Nl" lead to the NAC 
lead into the posit i on busy and NA c ir­
cuit t o  prevemt that c i rcuit tram ring­
ing the (NA) be ll .  

19 . 2  (4K) Ke y Ope rated 

It it i s  des ired to handl e 4 key 
call s only, t he ( 4K )  ke y is- operated 
whic h  op� ate s  the ( 4K )  relay .  The (4K) 
rel ay ope �t e d  ( a )  opens the "T" , "R" 
and "H" leads t oward the "B" senders 
arranged fo r 5 key ope ration so that 
these senders cannot c onnect t o  this 
po sit ion , ( b } disconnects ground from 
the "NAC" and "HC" lead s  t award t he 
po sition busy and NA c i rcuit t o  make 
the pos ition appe ar vacated to 5 key · 
sen.d e rs and po s ition finders , ( c )  oJo ses 
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ground t o  th e "H4" and "NA4" lead s  
t oward the posit ion bu sy and night 
alarm circuit t o  inform that c ircuit 
the po sition i s  only handl ing 4 key 
call s .  Atter t he po sit ion is se ized by 
an in coming call ground l s  di sconnected 
from the H4 lead , Vihi c h, it thi s posi ­
t ion i s  t he J.Ei st posi ti.on available for 
handling , ct her 4 key call s that may ·be 
waiting, st op s  the pos ition hunt or · 
panel links and 4 key senders , ( d ) 
grounds t he "NA4" le ad , { e ) re le ase s 
the (ROl } re lay , (r ) opens t he "A" and 
" L" leads t oward t he 5 key call s  wait­
ing signal c ircui. t which make s the 
po sition app ear vacated to. that cir­
cui t ,  (g ) clo ses t he "A" l ead to the 
"E" lead or 4 key calls wait�ng cir­
cuit making the pos i tion appear as 
whole po sit ion inst ead o f  a half po si­
t ion and ( h ) conneot s ground to t be  "T" 
lead o'f the 5 key s ender . Th'e release 
ot the ( ROl ) rel ay ( a }  opens ground 
tran the "T" lead t oward t�e 5 key 
sender and (b) rel eases the (R02 } relay. 
The (R02 ) re lay again conne ct s  ground 
to the "T" lead t oward the 5 key send­
er, whi ch it it has a c all locked in 
when the ( 4K )  key is operated , rout e s  
t h e  call t o  overflow. 

19 . 3  ( 5K )  Ke y Operated. 

When the ( 5K }  key is ope rat;ed the 
( 5K )  rel ay ope rate s  and the po sition 
only handle s  call s  from 5 k ey senders 
t he s ame as explained :f'or 4 key cal l s  
except that the (ROl ) and ( R02 } re lays 
d o  not re lease and . that ground i s  con­
nected to the "T" lead of 4 key senders 
and pane l link s to route a c all that 
may be locked in due· t o  t_he pos it ion 
being sei zed. at the time the { 5K )  rel ay 
ope rates , to reo rder . Also the po si­
t ion appears vacated to 4 key sende rs 
and panel link s and t he halt' po sition 
ind i cat ion is changed t"o a full po si­
t ion indicat ion t o  calls waiting signal 
ass ociated with 5 k ey s enders . 

20. TRAN3.1ITTER CUT IN 

When Fi gs . 23 and 2 5  or Fi gs . 26  and 
27 are u sed , t he N t alk or D talk ke y 
must be ope rated. to c onnect the "B" ope r­
at ors transmitter fol!"' colNer sat ion with 
the distant ope rat or. The N talk key i s  
locking a nd  i s  gene rally used during the 
night when light load s  a re  prevalent . 
The D t alk key is n on-locking and when 
operated re leases t he N t alk ke y. 
Ei the r  key ope rate s t he ( TRC) rel11 y 
whi ch c onnects t he tran smitter into the 
telephone ci rcuit . 
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