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CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTMENT 
PRINTED IN U.S.Ao 

COMMON SYSTliMS 

-
CD-96150-01 
Issue l 
Appendix 4-D 
{l Page) Pagel 

RINGING INTERRUPTER AND ALARM CIRCUIT . 

CHANGES 

FOR TEN PARTY TERMINAL PER STATION 
CODE RINGING 

AND FOUR PARTY SEMI-SELECTIVE RINGING 

D .. DESCRIPI'ION OF CIRCUIT CHANGES 

Dol Circuit note 108 (A) for manual offices was formerly num­
bered 1080 

Do2 Circuit note 108 (B) for panel offices is added •. 

D.3 In diagram of cross connection, rating, "l«r. Disoo" is 
added to Figso 1K and 2Ko 

Do4 Figo 51 is added to cross connectionso 

All other headings, No ohangeo 
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CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTMENT 
PRINTED IN u.s.A. 

CHANGES 

COMMON SYSTI24 
RINGING INTERRUPTER AND ALARM CIRCUIT 

FOR 10 PARTY TERMINAL PER STATION 
CODE RINGING 

AND 4 PARTY SEMI-SELECTIVE RINGING 

B. CHAIDF.s IN APPARATUS 

Added 

R208 Relay (optional) 

CD-96150-01 
Issue 1 
Appendix 3-D 
April 12, 1939 
(1 Page) Page l • 

·c. CHANGES IN CIRCOIT REQUIREMENTS OTHER THAN THOSE APPLTING 
TO ADDED OR REMOVED APPARATUS 

C.l Page 3 of circuit requirements table is added. Require­
ments for relay (S) per Figures D and E are added and 
test notes and references thereto have been rearranged 
to conform to the changes incidental to moving the re­
quirements of some relays from page 2 to page 3. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Figure Dis added to provide code ringing interruptions 
where the 120 IPM signal supply furnishes interrupted 
ground to 24V circuits. 

D.2 Figure Eis ~dded'to provide code ringing interruptions 
where the 120 IPM signal supply furnishes interrupted 
24V battery. 

D.3 Fusing requirements for figure Dare added to note 1, 
and a record of changes are listed in table of note ·107 D 

D.4 Circuit note 108 and the 24V battery convention are addedo 

Do5 "Or To Misc. Alarms" is added to connecting information in 
Fig. 2. 

All other headings, No ohangeo 
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CIRCUIT DESCRIPTION CD-96150-01 
SYSTEMS DEVELO?MmT DEPARTMENT 
PRINTED m U.S.A. 

Issue 1 
Appendix 2-D 
December 19, 1938 
( 2 Pages) Page 1 

CHANGES 

COMMON SYSTEMS 
RINGlliG lliTERRUPTER AND ALARM CIRCUIT 

FOR 10 PARTY TERMINAL PER STATION 
CODE R.lliGING 

AND 4 PARTY SEMI-SELECTIVE RlNGING 

A. CHANGED AND ADDED FUNCTIONS 

The circuit is changed to provide standard one-ring and tw~ 
ring codes with the same intervals used in semi-selective 
type offices. 

D. DESCRIPTION OF CIRCUIT CHANGES 

Dol Optional wiring has been provided to permit using this cir­
cuit for 4 party semi-selective ringing as well as for 10 
party terminal per station code ringing. "Y" wiring is 
used on a standard basis and "X" wiring is to be applied 
on a special basis to permit modifying existing circuits~ 

D.2 "Y" wiring was f'ormerly part of Figure 1 and "X" wiring was 
not shown. 

D.3 Notes 106 and 107 have been added. 

Do4 When "Y" wiring is used the ringing codes are provided in 
the.standard manner for 10 party terminal per station code 
ringing and when "X" wiring is used for 10 party terminal 
per station code ringing and semi-selective ringing the 
various codes are set up as follows from Figure 1:-

Relay (A) is operated from brush Noo 4 and provides a 
"2-ring" code for lead c2. 

Relay (B.) is opera tad from brush 2 and provides a "3-ring" 
code for lead C3. 

Relay (E) is operated f'rom brush 2 and provides a "4-ring" 
oode for lead C4o 

Relay (C) is operated trom brush 1 and provides "l long 
ring" for lead Clo 
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Relay (D) is operated from brush 1 and provides a "l long 
and 1 short ring" code for leads C5. Tlle C leads in Figure 
1 are to be connected as outlined in Note 106 and the asso­
cJated tableo 

Do5 The circuit title has been changed to add the last line which 
reads as follows: "And 4 Party Semi-Selective Ringing.n 

All other headings 0 No Change. 
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CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTMENT 
PRINTED IN U.SoAc 

COWON SYSTEM 

CD-96150-01 
Issue l 
Appendix 1 ... AR 
May 10, 1938 
(l Page) Pagel 

RINGING INTERRUPl'ER AND ALARM CIRCUIT 
FOR 10 PARTY TERMINAL PER STATION 

CODE RINGING 

CHANGES 

D. DESCRIPl'ION OF cmcmT CHANGES 

D.l Cross-connection figures 2-L and 3~K are removedo 

,, All other headings, No Change. 
r 
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CIHCUIT D.SSCRIFTIOl~ CD-96150-01 
Issue l SYSTEVS DEV1~LO?J,;-u,rT DEPAHTrJ:;NT 

PRINTJ!;D IH U. S,. A~ December 24, 193? 
( 5 Pages) .?age 1 

1 .. 

1.1 

2~ 

2.1 

3., 

3 1 o~ 

3 .. 2 

CO.t'.ivION SYSTIDl 
RINGING INTE.R11lTPTE..t:{ AND ALAHI1 CIRCUIT 

FOR 10 PARTY 'I'Eill.':INAL ?.CR STaTION 
CODE RINGING. 

PURPOSE OF CIRCUIT 

This circuit is arranged to provide interruptions for code 
ringing to ten party terminal per station auxiliary line 
circuits in panel offices, or ten party jack per station 
auxiliary line circuits in manual ofticesa 

WOHKING. LI.MITS 

lloneo 

li'UNCTIOHS 

To provide 

To provide 

an interrupter lead 

an interrupter lead 

for a !f2 short ringn codeo 

for a "3 short ring" code .. 

3,.3 To provide an interrupter lead for a "4 short ring" code .. 

3.,4 

3 " 0::) 

306 

3.? 

3 .. 8 

3 0 9 

To provide an interrupter lead for a "l long and 1 short 
ring" code., 

To provide an interrupter lead for a "l long and 2 short 
ring" codec, 

To provide a pick-up ground preceding each ringing code 
cycle. 

To automatically return to a normal position when not in 
useo 

To ~rovide means for transferring to a duplicate inter­
ruJter equipment. 

To. provide an alarm when any of the common leads become 
grounded or when the auxiliary line circuits fail to re-
ceive code pulses. 

4. CONNECTING CIRCUITS 

4 .. 1 Auxilitlry ·line circuit. 
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4o2 Relay Interrupter Circui-t- ('Lanuul office). 

Signal Supply for 120 lo~oi':11; (rt:a:nual office)o 

4o4 Annunciator Circuit (Manual office}o 

4,.5 Miscellaneous circuit for miscellaneous interrupter frame, 
{Panel office)"· 

4.6 Floor alarm board wiscellaneous and auxiliary alarm cir­
cuit, (Panel office). 

DESCRIPTION OF OPJmATION 

5. START 

When an auxiliary line circuit requires code ringing 
pulses, it connects ground to leads "ST" and "TA." and :.:.i. lsu 
connects a "pick-up" relay, which has battery -on its wind- t 
ing, to lead "PU" o Ground on lead "ST" operates relay {3'11 )r 
while ground on lead "TA" operates relay ('I') which fur.ct:"..ons, 
as wiill be later describedt to operate an alarm after a cie­
lay if lead "TA" is grounded for- excessively lon;i interve l. 
Battery on lead "PU" operates· relay ( TA) whicl1 connee ts a 
suppler,entary ground to lead ''Th" that serves no useful 
function unless the "ST" and "TA" leads to the au.xiliar·y 
line circuit are open.. 'l'he operation of relay (ST) co1~nects 
interrupter ( CT) to relay (S) and also connects grou1 .. c. to 
lead "TA" which serves no useful function unless a trouble 
condition occurs which prevents relay (SR) from operating 
and relay (TA) fails to operateo 

•' 

6. STEP?ING OF SBLECTOR SWITCH (I.:) 

Relay (S) operates and releases under control of an inter­
rupter (approx. o.3 second closed and Oo2 second open) and 
causes the stepper magnet {M) to advance at the rate of one 
step per l-.alf second over all terminals except terninals 10 
and 21. In panel offices "N" wiring is used and the inter­
rupter gro 1.md is furnished by the (CT} interrupter.. In 
manual offices "lu:" wiring is used and the interruptions are 
obtained from the office 120 L,l) .M.. signal supply. When 
the selector is in positions 10 or 21. relay (G) operates 
from ground on arc 5 0 When relay (G) operates, it transfers 
the interrupter circuit from the magnet (U) to the contacts 
of relay (N) 0 When relay (S) operates at this time, it 
olferates relay {R) thus closing its locking circuit unaer 
control of relay (G) and also preparing the operating cir­
cuit for relay (N). When relay (S) releases at the com-_ 
pl~tion of the interrupter closure, relay {N) operates and 
holds in series with relay (R) under control of relay (G). 
The operation of relay (N) trnnsfers the (S) relay contacts 
back to the steuper magnet (E). On the next pulse from the 
contacts of relay {S}, the brushes for all arcs of the 
selector are advanced off terminals 10 or 210 Helay (G) 
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then releases, thus releasing relays (R) and (N}.~ A con­
plete rotation of the brushes over the arc thus requires 12 
seconds whicl· is divided into two ringing code cycles of o 
seconds each~ He lay (!:) is• operated while the selector 

• brushes are in positions 3 to 11 tii."1.d 14 to. 22 thus removing 
groumi f' rom the "PU" lead. so that the -n?ick-\.lp" reluys, of.,, 
the assoc~ated auxiliary line circuits which may require 
code ringing pulses, will not operate except at the start 
of a ringing cycle in order to avoid the sending of partial 
code ringing signals,. H.elay (K) operated also operates re­
lay (SR) and connects ground to lead '.'TA~. Relay (SR) is 
slow to release in order t~ all2w time for r~lays (T) and 
(Tl) to reset _each time that relay {K} releases. ·---

? o rt.ESTORE TO NOill~.AL OJ!" SELECTOR 3WITCH (tr} 

Hhen all auxiliary line circuits are satisfied, grow.id is 
removed by these circuits from leads "Tl\..'' and "S'i'''., This 
causes relay (ST) to release and automatically restore the 
selector to normal where relay (K) re~eases to stop the 
selector and reMove ground from lead "TA". This causes 
relays (T) and (Tl) to release of they were o:peratad.,. 

8,. RINGTIJG CODE INT:ifilRUI'TI01lS 

Relay {A) is operated from brush No. 4-and the connection 
to the bank terr.iiuals are such that it is operated one 
second, released one second, operated one second and re­
leased three seconds during each cycle~ This provides a 
"two ring" code for lead "Cl"o 

Relay {B) is operated from brush Hoo 2 and the connections 
to the bank terminals are such that it is operated 1/2---,.1 4'­

second, released 1/:~ second, operated 1/2 second, re-{;-,: .. ~ 
leased 1/2 second, operated 1/2 second and released 3J11'a~ 
seconds during each ringing cycle6 This provides a "~; . ·,~ 
ring" code for lead "C2". •·.f :

1
• 

I ••• ' 

Relay (E) is operate:.i from brush Ho. 2 and is operuteci-.«> 1 
1/2 second, released 1/2 second, operated 1/2 second, ,, . ·,)I! .. 

released 1/2 second, operated ·1/2 second, released 1/2_, $ '.'~. 1• 
second, operated 1/2 second and released 2-1/2 seconds ;,3 

during each ringing cycle,.. This provides a n4 ring" 
code for lead "C3". '! ¥'o• 

Relay {C) is operated from brush Noo 1 ~nd is operated 
for 2 seconds, released 1/2 second, operated 1/2 second 

' .• 

and released 3 seconds during each ringing cycle.. This ., ~:. 
provides a "l long and l short" rinc code for lead ttC4" --~~-+' : 

1-,1 •. , ~ 

Relay (D) is operated both.from brush Noo 1 snd brush 
No~ 2 and is operated 2 seco~~s, released 1/~ second, 
operated 1/2 second, released 1/~ second, operated 1/2 
second and released 2 seconds, during each ringing 
cycle. This provides a "l long and 2 shortt' ring code 
for lead "'C5". 

..... <. \, ·: 
' I 

. ,. 
,. ' 
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Te~~ au~iliary l 1.ne ci rcu:: ts 7ay be connec i:.c:... to e::,cll 
interrutter leuci fror; fL_;ure '.::... ·ni.eu more c;1ar. 10 li. .. es 
hre to be as~vad, fi~ure 3 is ?rovidsu. 

ViLen more tw...::_ ::.,u au:x.:liur:,' 1::. .e circu.:..1,,.:, ::.re ,:() 1..,: s:,r·Jcd, 
leuds "Cl" to "C;)tt of figure ::: are conne~-:teJ. ,::,o ':or1 es. ·onc­
::..n

0 
relays {Cl} to tC5) of fi•:ure 3. ,~ ~-:1::.d "1.- ui' t,,'u 

fir,ures 3 8::.!: be connected t0 .r."icure 2 tLa:::(j').: ,. -.· 1\ :.c.:. -~: 
:r:eans for uJcorn1o'·otinc a~1y ::1·1rnbe::: of auxil.i.,.:·:' l.i•1.e ', r­
cuits u:,:> to 200~ This li:<.tu.t:..or. i!:! r.00ef:':':lr, si •• v r,.,..,-: 
rn.0re than two f ii~w-res Zi cu.~1 be c0nr1cct,(;'-l t:> ·'- ~-~ • :1'e 1\.,r 

contact metal re~~aonr; .. 

10. l Panel Offices - Figure .,. and ''E" ,, i:::'i!lg 

h. tro,;.ble ground on the 11i'U" lea.:. v,ill <'!L..U:,11 :-
1~la: 

1
.1} to 

operate ',,1:en relay (1C) operates. ;.1.ela;/ (.'1U) u"' ·..:1•c., _, - ... -
l<.iJ (.') ,i:1:.:. £.lso co, nects ground to \t)·_:: •'S'I'" o : e:..a: ~P) 
ororated. (l) locks to leaa. "PU", U~) co 1:,ec\,s. ·.~nd ·...,v 
lee.d "S'I"' !ind (0} li:ht.s la"T-J (.?t\) in s~r:as .ii'v.l re":.s_r 
(.\.L) v-,hic.i o?erates., 1-wluy (AL) li._;~1:.s .i l 1:-1p •:.l..., ~ 
floor al::'ir,. board ancl also s,)u:.L rn tr·.e e..1ui.·c: ,: -'~ r! o ::e-
lay (.PU} is slm1 to o:;;erute to 0.void. u1,neces.:t.r.· • s 
due to possible bunchinc o:.' the uo'tto::-: contucts ,:· J: ,ie:; 
(:in as it operat.es or releases. :,cud ''TJ...lf is' •• ··•~;:.·•:'. 
time alarm lead which caus~s •1::.. ~tl··rri -r,o be c• \t;r-ututl d:f t:.,· r-
a delay of appr:rxlmately 28 to 56 secon- s :f tr:e n-_;_-. ., l•3}!l 
is continuously _;rounded. for any ::-e8 '>on.. 1'.: is iA ~1 uco'i.­
plishe by relays (r.i..'), ('fl) u.nd (T2) and interrup-:-ar ('l'.,.). 
Thus, g:-ound on le·id. •1 '.'i.'' operates 1'1!le.y t.~~), .;~,en con­
tf1ct "F" of inter:::u::,t.e1· {'11A) closes, relay (':'l) 0 0 ,crat.~s 
unu. locl{s under cont:i.~o l of ralay ( '.1.) ., Aft.•..::::.-.:n interval 
of 28 seconds, cuntac i:. "B" of im:.er rup ter ( 'i'.,.) closes and 
operates relay (T2) ~~ich locks un~e~ cJntrol ct ralay {Tl) 
ur.. ltghts lamp ( T.;d in series wi ti. relay (AL) • ·_'lrn:'3 :;:ela:,, 
(.AL) operates a:1d causes the audible alnrrn ·~-o ci)e:!:'·

4 te o ~~ 
trouble ground on any of the code leads operu-:,es relay (Al..) 
in series v1ith the e.ssociated lump whic:1 lii;,ht.s to ic.er.tl!'­
the grounded code lec1d "Cljf to ''CJ"o The 700 ol1m res!,s1..,~ 
ances which are b ... id.ged. Bcros:'> all of th0 Z'! ~.aD:i.s assure 
O?ertiting cu.r:-ent for the series (AL) rela:r ·.vhc:ri tLe la!'.'.? 

circuit is open., 

1~ trouble f;round on the "?U" leu.d will "ause rcl.c.:.:.· (./C'} t.c 
operate ·,.·he:-. relay (K) oper,.1.tes., :lelay c:•ti) 0parate~ :-ela:; 
(.:?) and also connects grounu to lc,:u. "S' •. ''. F.elay ( .. '} 
o~ern.ted, (l) locl:.:s to lead ":..,U", (2) co!nects f;rounC: t.o lei:;. 
TtSfJ"" Pild ('I.\ 1~"'"'ts 1 ar"""' t.:,u) ;,.., S"'"~P<:: v·1·tn ... ,~,a" (·'

1
) - .• ' CA U/ ~ .. :,U • J.. -~'::' \• _,. ·-·l .... ... _ .v ' J..-.,- .I .'1-.., 

whicl1 o_;•Llratl3s., nslay (Ai:..) co::,:rnc-+:..·: ~·cnnd to ,::,he "t'i.'' anu 
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"DC," leads of the manual syste!:l.s annunciator circuitci He­
lay (PU) is slow to operate to avoid unnecessary alarns due 
to possible bunching of the bottor1 contacts of relay (K} 
as it operates or releases., Lead "TA" is a general time 
alt1.rm lead which causes an alarm to be operated after n de­
lay of appro xina tely 30 seconds if the "TA" lead is 
continuously grounded for any reasono This is accomplished 
by the (T), (Tl) and (T2) relays operuting in connection wi tr­
a relay interrupter circuit. A ground on the "7A" lead 
operates relay (T) which in turn operates relay (Tl)o Helay 
(Tl) connects ground to the "TS" lead of the relay interru~t­
er circuit and connects the winding of the (T2) relay to ~~e 
"B" lead of the interrupter circui tit After the elapse of 
approximately 30 seconds time, the relay interrupter cir-
cuit connects ground to the "B" lead operating the (T2) re­
lay4 Relay {T2) locks under control of the (Tl) relay, con­
nects ground to the (TA) la.~p and (AL) relay winding in 
series, operating the relay and lightin2: tile la!"lp., 'l'he L.U.) 
relay connects ground to the "A" and ''DC" leads of manual 
systems annunciator circuit starting an alurn:. .~ tro·uble 
cround on any code lead operates relay (AL) in series v,i th ·~ 
the associa tee. lamp which lights to identify tlie grounded 
"Cl" to "C5" lead. The ?00 oh..rn resistances which are 
bridged across all of the 2Y lanps ~ssure operat.i~;: currer!'L 
for the series (AL) re lay in case the lamp circ-:.1i t opens o 

\ihen the trouble condition ·is clP-ared the· {r.L') relay r 
leases releasing the (Tl) and (T2) relays restoring the 
associated relay interrupter circuit to'nornal,. 

llo . TRANSFER llliYS ... FIG .. -2 

Two keys {A) and (B) of fibure 2 are provided to transfer 
to a duplicate interrupter circuit per fisure lo If the 
keys are not both operated or both normal, lar1p {K) will 
lir;ht in series with relay (AL) which will operate to sound 
an :1uuible al:1rm~ This will indicate that both keys are 
not connecting to the common leads of the sli::1e figure 11) 
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