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D.. Wh ... tbl. olrcult ~. uoed Wlth lnaoa-

lns tzounko that provide buB,7 11ne 
traneror, • dlDde 10 neceollary to 1I"01'Oe .. 
the 30 IfM to the telephone eoneole. ",. 
"A" dlodo - 1l2OG - It opt101\ 1a 1"8qulred 1t 
lamp repeotlns 10 not provided wlth tho . 
'olephone conaolo .nd tho "B" diode - 11200 -
"B" optiGll 1. required it tho. lamp repeatS .. 
la pro'w1ded "lth tho telophone oon.olo •. 
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. contact or the D) relA)' "111 ... 
thi. eiNUSt calUns perty control It ....,. 
on So · .... t provided. Thill sround 10 d.aSs­
nated .. "A" option and .. Ul ab.,. be 
provided .. ith camp-on (Z option). It 0 ..... 
on 1. not provlde4 "A" 0pUGIl .. 111 be GIll cted. 

D.l 'l'o lno ...... the pg.ei' ... una .... to 
. reduco tho po •• SbSllty or d--..sns 
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1. CIEIIEIWo MEnlO)) 07 OPBll.&tIOll· 

~ tbt. clrcult 1 ••• 1zed " .... 
leotor, it prepare. the oircuit to reeel". 
two •• II or 41al. pd ••• end plac.s a h~. 
1Dc Iround to tile IIV1tcla traUI oYer tile .le...... . 

• WluiD the 41elts .r. d1aled into the 
connector. It- tunctlons to r1D4 ~ cal.1ed 
liae. U the l1De 1. ldle it vUl thea 
:r1D& tbe usocJ.atd I'BX statl_ 

WheD the statlOft &ftCVers tbe COIUUlOoo 
tor cl0.e. tbrough tile caU1D& UI4 called 
~1" UI4 ICIIlds :reverse battel'J' 0'1'81' tile 
'fa- leads to tbe Cal""1 eDIl .. a Cblll'p 

.1' lupenllloA 1'P"''o. , 

'lie aCamJ»-OD- teat_ peralta tile . 
att8lldUlt to- iDSlIJ'e thea en incC01Da 411'Oc-' 
tOI'J' caUl valtlJl& to be COIUUIcted ta a 
bus;, PBX statlon Vl:U be autCOlaUcall:f e_ 
lIected ta tb1I ltatioD, vbeD it be_I 
ayelll1lle. . . 
11. cuil!1R1L ".~_ ' 

(1) '0 I'Olp0D4 to 1.1._ aII4 lapP!:( a 
boldllll crcllll4 tor the ssleetorl 

lIack of Ws _tor. - , . 

(2) To .. tep tile aban in a ".~loa1 1114 
a ro\al'J' 41Hcttoa 111 nlpollH to· 
~ pn1 N a. 
m ~o"~o& \be ce)),nl 8l1li .,." .. 

pa:r\laI. , ' . 

(It) 'fa preY .. ' lDtntiliOl\ 011 tM oaUM J.iM. . ' .. 
en to teat • 1Iaq 11IIa u4 haJIt ro. sa 

U1a lJJIa 1a • fJIZ....... -
'(6) ':0 pnwUa c-.- _ to • 1Iaq u.. . . ' 

.(7) '10 ~ ..... "'- '-~ ..... 
IIo&Il pa:rU" ..... 'n ....... 

"'Ii'1OII D - pmnu 'lPC'm.· a. .. _ . 
; VIlla tid ...... tG J. .elaell'" • _ 

1seW:r. ~ C4) opudU ... u.. 10lIl . - , . ................ .... 



1IIIlcll in tUl'ft operat".. (B) wblcb raum. 
ground to the aleeva lead ·S· tor boldlnK : 
the svitches In the tralA in thelr op.raial 
condltlon, opens the rel.as. circalt tor 
thl. svltch aD4 pre par.. the clroalt tor 
the oparatloa ot the vertical magn.t, as 
veil as preparinc certain bold1nc clr~u1t. 
wblcll vlll be ,.scrlb.d lat.r. " 

2. YEIl1'IeAL stlPPDG 

With (A) and (B) "r.lay. 0c~ata4 .. 
the s.lzur. ot the swltcb,the d 1nI 
pulses ot the tlrst dlelt operata ana re­
lease (A) rela7 vh1ch wlLl cperat. (e) 
relay and vert1cal magnet 1n aerl •• ,to 
step the shett vertically. (B) and (e) 
relays remain operated durine thia •• 1'1 •• 
ot pulsea sinc. they ar. slov to r.laas •• 
AS soon .. the sbett moV.S on. vertical 
step th~ ~rlelnal circuit tor operatine 
the ~erticsl magnet Is transterred troa 
VGl'l spr1Dl 3 to VIR spr1Dl 10 and the m •• 
contact ot (e). 'AS soon as tbl ••• rl •• ·.t 
pul.e. cea ••• (e) rel.a ... mad "'.,.,.... 
the clrcult tor •• ndtn, pal... ~UCb 
the rotaq ..,~. 

. 
3. lIOJAIIr S'l"BPPDG 

A set ot impuls.s nov •• nt Ollt br tile 
call1ng dial vill .operate tbe rot&1'7 1D4&JI8' 
and step the sbett: in a rotary dlr.ct1eD. 
(B) vUl remaln operat.d as dlll'1nc vartl_· 
stepping dll. to its slov rel.a •• r •• tlll'8. 
During the rot8l'7 stepp1nc. (B) ope~t •• 
in seriea vith the rotary magn.t 8n4 cl .... 
• circllit tor testine the call.' 11Da. tI) 
also holds the plllslnc c1rca.1t aloaa4 1t 
(8) operate. when pas.lnC ov.r • ba.y 11na. 

10. TESTmO TUB CAiJ.m LUI . 

It the i'lrst teNlnal ot a PBX ero:£, 
called i. bus" ground i. tound on the ·s 
and Oa" leads, sinc. the circait .rr.anc.­
ment 1s such that tha ·S- and .11" lea4a " 
are atrapped together on all 11nas at the 
croup except the last lin. ot the cro~. 
,and the guardine potentt:!J}ACa4 CIt CIIi 
AS· lead will also be p OIl the •• 
lead. Tha gll8rd1i>c potential OIl the ••• 
lead will operate r.laJ (8) vh1Ch vU1 
lock up through Ita troDt COlltaot 1Iban (B) 
releases at 'the .nd at dial pul.lnC. 1oI1t1a 
(8) operated and (E) r.l .... d. • path 1. 

rrov1ded ~or operattns (Ol a..r ~he .R" 
ead vblcl> 1. crollll4" .. &1109. 4a .... 1IIa4. 

S. lIOJ8X IIDITDI 

'rhe ecmd1ti_ .. cl •• cr111e4 ill 'r •• UIIa 
the Called L1II8 btL .. c1iNIed • obca1~ to "" 
operate the rotU'J' IIBgII8t 1Ib1ob vU1 .h .. 
the vlp.l'8 to the lI.xt tI!ftIiIIal ..... 0.-
the operah patb or the (0)" rals7 1Ib1C1b 
rei...... It the •• CObd tUalDa1 la .., 
(8) I'8l87'v1l1 raga1n .perated aid (0) vU1 
,alA operata st.pplng the _itCh to the 

::.<Izt tenalnal. Tbl. oparatl_ vlU __ 'n" 

until .1th.r an idl. lin. Is tound or anti 
the last line o~ the group is reached wiler 
the S and H terminals are not strapped 
to,ether. In this case, it the lin. 1. 
bo.y, the ·S· lead will be grounded adS 
relay (8) wl11 remain o,erated, but (0) 
rel87 viii not BfBin operate dll. to the 
tact that there a no ground on the B wIpa: 
Durinl the hunting operation last d.scribe 
(J) did not operata dlle to the tact that 11 
au.t operate in seri.s vith (e), and the 
.round on the "H- "lea~, which operated (0) 
.huftted Ollt (J). AS soon as the la.' 
t.rm1nal ot the group ia reached. (J) vU1 
operata, .inc. thera Is nov no ground on 
the "H· lead. and lock to a lead which i. 
grounded bJ IB). Relay (J) Pllts the 60 ' 
JPH busr tone and 60 IPH bllSJ tlasb 1t 
required, baclt to the calling party and 
toget.her vith (8) keeps tbe ·S· wiper laad 
open toverd t.h. 8v1 tch. It the SV1 teh 1Il 
rotating ~inds L~ Idl. line. (H) vill re­
I .... and the sw!teh vlll cut throUCh to 
the called 11na ·as d.scrlbed belov. 

6. FDlST I.IHB OJ' CIROUII " 

It the tSnt line ot the IrollJ! cllalej 
sa above deeerihed 1. ldl. (8) and (e) .,Ul 
Jlot operata, there v1ll be DO turther rotal 
.. ot10n of the switCh, and the switch v1ll 
be 1Il •. pol1\1_ to •• throogh to the 
called UDe." " 

7. c:urrJIIQ 'fIIR01IGIl '10 CAuID LID 

A. 800ft a. aD 14le Un. I. tound in 
the call.d Iroup (It) vU1 operata throach 
Its pr1mar7 winiu'ng troca bett.ry 011 the 
llee.. of the cal184 Un. to ground OIl the 
~nt contact at (8). 'lhls l!I'ound acts .. 
• Illarding potential on the ilS· lead antU 
(It) operates and puts ground OQ the -S­
lead. The circllit tbrO~the pr1.mQy 
vlnding ot (X) .erv.. to operata coa-
t.ct. lB and 2B ot the re Wblch close. 
• local ~lrcQ1t througb It. ..cOPdar,r 

. wlndlnl: and tullJ Operat •• tha 1'.187. 'rbll 
circuit I. maintaine" untU the nltcb " 
r.l.a.... The operation ot (I), (1) 
clo... the 'Ip and r~ wlp.r. ~hroUCh to 
the ringing lea4s on (p) tor autaaaticallf' 
I'lnglng the called .taUon. (2) plac., 
30 IPH on the .,. l •• d aa • statton ringlaj 
1II41cat1oa to the attendant on .Uall4ut 
ori,1nat.d or caapletlne callal () 
connec'. r1Dc1nc lodllctlon to he c.'I'n, 
,114 oy.r the rlnC 1M4. . 
I. aDaDO IBI C",. BIas. . 



IIfttll tlW .VUeD r •. Lea.... me opel'atl_ 
mt tbl. re1aT connact.·th. talklnc_1ead. 
throuda to (D) vh1ch sllppll •• talldJla bat­
t.q to the called statlOD. ~ ... called 
and the callins statlonll are nov COlIMot" 
ror talklnc purposes through tbe 2 ~ ooa­
ilen.lII's coanected In tbe tip and riM. -
l.ad.. (D) tben operat •• to reve ... e-.at-­
t:tt. =d sround hOll tbe (A) relq to tbe . 
c part7 ~or res1.traUoa 01' .QpU- __ 
wl.s.aa. _ • 
,. CAMP 011 TO BUS! LIlIES ~- OP'lIOI WID '. 

SlIiGLE L1N E all LAST LmS CF A mn."llHG GROUP 

~n the aue~~1 t.D .ttemptlnc to . 
COGlplete an IncOlll1ns to a PBX statlell, 
linds the statlon blls7. she IIS7 emploJ' • 
-CaIIIp on-. This Is accomplished b7 u.. , 
operatlOll o~ • ke), In the attendent posl­
Uon, whlch sIIperllllpose. 10 "olt posttl'" 
batteq on the 3ack slee"e or the CODBeO-•• 
tor. A semi-conductor diod. In tb. connec­
tor .eparates thl. 10 volt posltlv. al,Jnal 
rrom .1eave cround and p..... It to \be (&) 
Camp OIl relq. ~b1s ralay operate •• per-. 
I01ttlnc the connector to ten the ~ 
station -H- lead. U the comector tlnd8 
batteq on the -8· 1eed the (oT) relaY vUl 
r ... alD operated and the comectOJ' v1l1 ~ c:3-. U tbe connectot rlnda the ... 
1 open, indlcatlJlg tbat no other ..ua 
ere camped on 01' are te.tbls tbe baq . 
station llne! tbe (oT) re1.,. releases. , ... 
(oT) relay re eased (1) locks the eZ) relar 
operated 1 (2) places ~eslstBDOD bat~ .. 
the "H- ead to prevent other Call8 traa 
c .... plDg on to the line. (J) relllOV'-. 60 IPJI 
bus)' tone trOll the at· and -R- leads. t. 
indicate t. the attendant tbat the call U 
CUlpell on. When tbe c811ed statiem. beoOlle. 
available Bround i8 removed. trOll, and bat­
teq Is placed on tbe ·5· leadL te1eP1JII 
I'elq (H) and operating relq lit). , ... 
(B) relay released. I'eleas •• the (Z) relar. ; 
re ...... inc the camp on condition tl'Oa the 
connector. the (to' relay op.l'ated COIIDecU 
l'1nclnc to the called .tatlan and the con- " 
nectol' tuactlOnll pe~ parasraph 8 to cannact 
the ~tlDc call to the called _tat1GD. 

10. RELUSB OF CORRECtOR WEll '1'BB CILLIRO 
plllft IS LASf TO PlSCO"RIIC" . 
U' the called atatloa diliconneete .­

betore the call1ns statlon. CD) 1_ raleaHC\ 
and vhen tb. call1ns station dia_., 
(A) and (8) v11l I'ele". UIIl cro ...... v11l . 
be removed trGIII the sleev. 1 ... -S" .1' OV 
lnc the svitcbe. back ot till_ niteh t. 
ret_ to nomel.. (V) and (I:) Wleh _re 
... 1d. ~rate4 t"raa a contact ~ ca) vU1 
also ri1ease ..... tbe release -' ~ 
thl& avltch v1l1 be eners~, to ""*­
tile ahaR to 1\.8 IIOIIU1 pod~ ... 
11. BlCI: .. fIlS 

iG,iD~ii~Ci CII'ED Pili! II 

erated and tt~ough Its tront'contact, bo14 
(K) and (y) operated, thus maintaining the 
path tor holding tbe (D) oporatdd as lone -

.• $ the called party does not disconnect. 
It tba calling part7 nov diseonnectll (AI 
and (D) will release and a pulse vi be 
sant to (E) due to the slov releas3 aet10a 
ot (B). (E) vill operate and momentar1l7 
remove·tbe cround upon the sleeve lead ·S. 
wh1ch would otherwise be supplied throuch 
the Frllllary winding ot (K). Thls moment&r,J 
opening vU1 ellow the SWitches back ot 
this connector to release and upon the re­
lease ot (E), a gllardlng potential will be 
placed upon the aleeve lead "5· throueh \~ 
primary winding ot (X). the reSistance K 
Is placed in the circuit to prevent the 
rotary magnet from operating When (B) 
operates to remOVe the growDd to releaSe 
the switches back or thla connector. 

12. lIELEASB OF CONNECTOll WIlEN. THB CALLED 
PARtlC IS LAS'l 'l0 DlSCONHElC'r .. . 

When the called party disconnects. 
(D) vill release and the release magnet 
vi11 now be energi~ed through the b.ck 
contacts ot relays CA), (B), (X) and (D) 

·and the v.rtlcel ort-normal _prine. 1 
and 2 wbereupon the switch vill I1It_ 
to aoaDIIl. . • 

13. DlDIYIIlUAL ~ 

-It Is possible to lISe the line. 
connected to this switch as lndi"idual 
lines b)' leaving the strap open between 

·the bank contacts ~ the ·5· and. -a­
leads vb1eb vi1l Cause the _vitch to 
function ·the s&IIIe as the last 11ne ot 
a PBX croup •. ' 

1". pEIlIWIEH'f 8IdAJo 

U the called .tat1c·~ remains on the 
line atter the call1nc end disconnectSt tt 
(D) rela:r remeins operated and l'e1a:rs A) 
and (B) release. Ground l~ placed on the 
·PS· lead to the ala .... · ci,'~'·.1t. 'lbe allU'll 
circllit wi'l sound the Pe~~anent Siena! al..... it the called stat lou tall. to 418-
connect at\er·a 20-)0 IIIIn"te 1nt~.. • 

.1S.. -'lIS. ~Jt:D' 
• Springs 1 and ~, me)' be. lISed tor mall 

inC local tests on tft18 svitch to calise 1. 
to tunction In·tb. same manner as descrlbt 
tM an originatins call. Spl'inc S 11187 be 
used to test bUST ~laah tor o,.ratow 
OI'J.clD&ted cau.. 

• 
16. COftAC'l JRViiCi'1IIJf 

Contact ),!otectloa oaaJ.t B la '....,,1 •• 
te redue. sparll1llC at .prlncs ot ~ CP] 
¥beD tbls re11l)' operates. 'lhe C malt re­
...... e. apark1n& at tbe contact. vh1ch opeD 
the ste,p1n& aapet c1rcHd.ta._·· . 



IIfttll tlW .VUeD r •. Lea.... me opel'atl_ 
mt tbl. re1aT connact.·th. talklnc_1ead. 
throuda to (D) vh1ch sllppll •• talldJla bat­
t.q to the called statlOD. ~ ... called 
and the callins statlonll are nov COlIMot" 
ror talklnc purposes through tbe 2 ~ ooa­
ilen.lII's coanected In tbe tip and riM. -
l.ad.. (D) tben operat •• to reve ... e-.at-­
t:tt. =d sround hOll tbe (A) relq to tbe . 
c part7 ~or res1.traUoa 01' .QpU- __ 
wl.s.aa. _ • 
,. CAMP 011 TO BUS! LIlIES ~- OP'lIOI WID '. 

SlIiGLE L1N E all LAST LmS CF A mn."llHG GROUP 

~n the aue~~1 t.D .ttemptlnc to . 
COGlplete an IncOlll1ns to a PBX statlell, 
linds the statlon blls7. she IIS7 emploJ' • 
-CaIIIp on-. This Is accomplished b7 u.. , 
operatlOll o~ • ke), In the attendent posl­
Uon, whlch sIIperllllpose. 10 "olt posttl'" 
batteq on the 3ack slee"e or the CODBeO-•• 
tor. A semi-conductor diod. In tb. connec­
tor .eparates thl. 10 volt posltlv. al,Jnal 
rrom .1eave cround and p..... It to \be (&) 
Camp OIl relq. ~b1s ralay operate •• per-. 
I01ttlnc the connector to ten the ~ 
station -H- lead. U the comector tlnd8 
batteq on the -8· 1eed the (oT) relaY vUl 
r ... alD operated and the comectOJ' v1l1 ~ c:3-. U tbe connectot rlnda the ... 
1 open, indlcatlJlg tbat no other ..ua 
ere camped on 01' are te.tbls tbe baq . 
station llne! tbe (oT) re1.,. releases. , ... 
(oT) relay re eased (1) locks the eZ) relar 
operated 1 (2) places ~eslstBDOD bat~ .. 
the "H- ead to prevent other Call8 traa 
c .... plDg on to the line. (J) relllOV'-. 60 IPJI 
bus)' tone trOll the at· and -R- leads. t. 
indicate t. the attendant tbat the call U 
CUlpell on. When tbe c811ed statiem. beoOlle. 
available Bround i8 removed. trOll, and bat­
teq Is placed on tbe ·5· leadL te1eP1JII 
I'elq (H) and operating relq lit). , ... 
(B) relay released. I'eleas •• the (Z) relar. ; 
re ...... inc the camp on condition tl'Oa the 
connector. the (to' relay op.l'ated COIIDecU 
l'1nclnc to the called .tatlan and the con- " 
nectol' tuactlOnll pe~ parasraph 8 to cannact 
the ~tlDc call to the called _tat1GD. 

10. RELUSB OF CORRECtOR WEll '1'BB CILLIRO 
plllft IS LASf TO PlSCO"RIIC" . 
U' the called atatloa diliconneete .­

betore the call1ns statlon. CD) 1_ raleaHC\ 
and vhen tb. call1ns station dia_., 
(A) and (8) v11l I'ele". UIIl cro ...... v11l . 
be removed trGIII the sleev. 1 ... -S" .1' OV 
lnc the svitcbe. back ot till_ niteh t. 
ret_ to nomel.. (V) and (I:) Wleh _re 
... 1d. ~rate4 t"raa a contact ~ ca) vU1 
also ri1ease ..... tbe release -' ~ 
thl& avltch v1l1 be eners~, to ""*­
tile ahaR to 1\.8 IIOIIU1 pod~ ... 
11. BlCI: .. fIlS 

iG,iD~ii~Ci CII'ED Pili! II 

erated and tt~ough Its tront'contact, bo14 
(K) and (y) operated, thus maintaining the 
path tor holding tbe (D) oporatdd as lone -

.• $ the called party does not disconnect. 
It tba calling part7 nov diseonnectll (AI 
and (D) will release and a pulse vi be 
sant to (E) due to the slov releas3 aet10a 
ot (B). (E) vill operate and momentar1l7 
remove·tbe cround upon the sleeve lead ·S. 
wh1ch would otherwise be supplied throuch 
the Frllllary winding ot (K). Thls moment&r,J 
opening vU1 ellow the SWitches back ot 
this connector to release and upon the re­
lease ot (E), a gllardlng potential will be 
placed upon the aleeve lead "5· throueh \~ 
primary winding ot (X). the reSistance K 
Is placed in the circuit to prevent the 
rotary magnet from operating When (B) 
operates to remOVe the growDd to releaSe 
the switches back or thla connector. 

12. lIELEASB OF CONNECTOll WIlEN. THB CALLED 
PARtlC IS LAS'l 'l0 DlSCONHElC'r .. . 

When the called party disconnects. 
(D) vill release and the release magnet 
vi11 now be energi~ed through the b.ck 
contacts ot relays CA), (B), (X) and (D) 

·and the v.rtlcel ort-normal _prine. 1 
and 2 wbereupon the switch vill I1It_ 
to aoaDIIl. . • 

13. DlDIYIIlUAL ~ 

-It Is possible to lISe the line. 
connected to this switch as lndi"idual 
lines b)' leaving the strap open between 

·the bank contacts ~ the ·5· and. -a­
leads vb1eb vi1l Cause the _vitch to 
function ·the s&IIIe as the last 11ne ot 
a PBX croup •. ' 

1". pEIlIWIEH'f 8IdAJo 

U the called .tat1c·~ remains on the 
line atter the call1nc end disconnectSt tt 
(D) rela:r remeins operated and l'e1a:rs A) 
and (B) release. Ground l~ placed on the 
·PS· lead to the ala .... · ci,'~'·.1t. 'lbe allU'll 
circllit wi'l sound the Pe~~anent Siena! al..... it the called stat lou tall. to 418-
connect at\er·a 20-)0 IIIIn"te 1nt~.. • 

.1S.. -'lIS. ~Jt:D' 
• Springs 1 and ~, me)' be. lISed tor mall 

inC local tests on tft18 svitch to calise 1. 
to tunction In·tb. same manner as descrlbt 
tM an originatins call. Spl'inc S 11187 be 
used to test bUST ~laah tor o,.ratow 
OI'J.clD&ted cau.. 

• 
16. COftAC'l JRViiCi'1IIJf 

Contact ),!otectloa oaaJ.t B la '....,,1 •• 
te redue. sparll1llC at .prlncs ot ~ CP] 
¥beD tbls re11l)' operates. 'lhe C malt re­
...... e. apark1n& at tbe contact. vh1ch opeD 
the ste,p1n& aapet c1rcHd.ta._·· . 


