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Sahen.at.c 
System. 

TRTJNX Cl RCUI T . ~ . 
For .... 'lh~ough• Wire Looal Incoming From Fall Mechanical Switchil'lg 

114.-JU{ 
(R-1) 

':he requhiements for the following ralays have been changed to:­

gr RCQ.lT_m:y.UIRE~~ 

THE ~~Jl!.§1-.l@QUIRE~~~- fil].gNM~ELOW . AR!_jQR ~½YJ'TTE~T~.9.R. .Q'§ft_Q!T! Y • 

MECHANI.Q._AL ~III RE1,ENTS · 

{a} . I 

Th,e flutter spring shall be adjusted so it will. lie approx~ 
iriately half way between the back contact and the armature; · 
when the ,3rmatt.n·e 1s in the operated position. · 

(b) There sho;l}d be a clearance of .034" between the ba~k con­
tact and the flutter apring,wµen tha flutter spring is 
pr-essed flat : against . the armature and the arn1-it ure is in 
the opera~ed position. 

jLECTRI C.AL_gi~L~§_ 

~-01,>JID~~ 

Special reo. 1jrements to ·insure A.c. ·operation. 
Test with •11' es ting Test with "Tes ting 
Cirauit" in off iceP Circuit" in offices 
in whic:b. a tP-s-:.i!lg in which a testing 
circuit is fun1.-~shcd oircuit is f:lrnished 
or by connecti~g 550 or by oonnecti~.g 1165 
ohms .t 1% non •L d:~c.- ohms_.: 1% non-induc-
ti ve, re.3ista~1-... ·~ in ti ve · resistance in , 
series with tr~?~- series with the re-
lay d~ring ~ L1L' J 16 lay during ringing 
period. period • 
Read j • · o 036 amp L Rea<l j, • 034 amp. 

NOTE: #1. The above "Test" resistances are hased -on a ringing machine 
speed of approximately 1200 R.P.M- (20 oyeles) and a.n .A..c. 
voltage of 95 to 110 volts. 

NOTE: #2 • . If the relay fails to meet its test raq11iremantp. it shall 
be readjusted to its read,just requi raments. If, after havj ;ig 
been readjasted .9 the relay still fails to meet · its test re­
quirements, its adjustment i3hall be mM·ified until it does 
meet· the test requirements. 
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TRlliK CIRCUIT ··· .. 
Schematic - For 
Switching Sy-stem. 

<.rhree \Vire Local Incoming From Full Mechanical - FUil Mechanical ; 
·:::.,: ·· 

GENERAL DESCR IPT_I..Q]L_ 

1. · This circuit is used as a three wire local incoming tNnk from a full me~ 
chanical office. It is selected by a coin. non~coin.o~ operator's district selector 
and connects to a local incoming selector. 

DE~PA ILED DESCRIPTION. 

· 2. When a hunt 111g district · selector connects to the tip, ring and sleeve ter­
minals of this circuit,. the fundamental circuit is olosed. opera.ting the L relay. 
Ground is also connected to the s . terminal, holding this selector.busy to all other 
selectOri• The fundamental circuit is traced from battery through the inner winding 
of the 1 relay9 lower contacts of cam I, compensating resiotanoa (T), lower oontacts 
of cam Q, out over the tip of the t~~nk, through the associated district and sender 
circuits, back over the ring, through the inner contacts of cam R. compeneating re• 
sistance (R) ~ to ground through the · lower contacts of cam J. · The operation of the 
_L re1~y closes a circuit from ground on its armature. cam c1 to battery through the 
R magnet. advancing the switch to position 2. In position G, the L relay locks 
through its inner winding, upper outer and the lower inner contacts of cam P. make 
oontact of the L relay, upper outer and lower inner contacts of cam I, over the fun­
damental circuit to ground on cam J, previously described. Ground through the 
inner contacts ol cam K, is connected to lead S as a busy condition. 

JmUSB AND GROUP SELECTION. 

3. With the switch in position 2 a circuit is closed from:ground on the arma­
ture of the ::.i relay, both lower contacts of cam c. to battery through the UP magnet, 
which operates, moving· the selector upward for brush select ion • .. As the selector moves 
upwurd, carrying· the brushes over· the _- commutator, ground is intermittently connected 
to th~ tip sj_de of the fu:ndamentc:l ci-:rcuit by means of the A cormnuttrtor brush and 
segments, holding the L relay operateiJ, but successively short circuiting and permit­
ting the re-operation of the steppin&:·-; rel~y in the associated sender circuit, until .. 
the p:roper brush has been selected. ~;,'hen su:fficient impulses hav·e been sent back -\o 
s2 t isfy the sender 11 the f~~nd&menta.l ~}.rcu it is opened by the operation. of a . relay in . 
tho nender ch~u5.t, rel89-S-:ing the L relo.y. The L rele1y rclea.eedi, , Op6l18 the circuit _. 
th1•ough the UP magnet which stops· the ~ur,wurd movement of the aeleotor:" the rele£lse · 
of the L rel~y also closes a circuit from ground on its arn:ature, r. through the lower 
outer contact of cam B, to battery th1.Z0ugh the R ms.gnet, udvuncing the switch to pos­
ition 3. Ao the switch passes through position- 2•3/4 8 circuit is cloaed from ground 
through one winding· of the 25-.A repea~ing coil 9 outer cont&cts of cam N, to battery 
through the selector group register whirJh -Operates. Through poait1ona 3 and 4 of . the 
switch a circuit is closed from ground through the upper inner and lower outer conto.ots 
Of cam E, to buttery to the trip ro~gnet which oper&tes. In poeition 3, the L rel~y 
again ~9perates. and locks over the fund~mentu.1 · circuit• clos fog a cirauit from ground . · 
on- lte armL:.ture, lldvnncing the switch to position 4o In position· 4, with the L relay_ 
operated the circuit through_!;®-llP magnet is &.gain -e--ro sBd. mov]Jr-g · tha selector upwai·d 
fo~roup se~ecf!on. Tho trip magnet being operated, aausee the prt1vlously selected set 
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• 
_of brushes to trip as the selector starts upwa.rd. ·.As tha selector move.s upward for · 

.. . group seloctio~, c~rrying the brushes over the cominu_tator, ground i .a inteTrnittently 
connectod to tne tip aide o·t -the fundament~l circuit. thia time by means of _the B. 
c om.mutator b:rush and segment, through the lower contacts of came H and Q, successive­
ly short circuiting the stepping relay in the associated sender circuit, thus releas­

ing it tmd pE:rmitting its re-operation until the proper group has been selected. 

• 

• 

-

When sufficient impulses h~ve been sent back to satisfy the sander. the · fundamental 
c il'cu.it is opened, releasing the L relay. The release of the L relay opens the cir• 
cuit through the UP :magnet a~d c1dvanc0s the;; switch to position 5. In position 5, 
a circuit is closed from ground -through tho lower outer and upper 1nner contacts of 
cam D to battery through the outer winding of the L Relo1. whloh operates. advancing 
the switch to position 6. , 

TRUNK HUNTn:T.G, 

4. · Should tha first trunk 1n tha eelactad group be busy, tho L relay is held 
operuted in a circuit from battery through 1ta inner winding, upper outer and lowar 
inner contacts of cam P, make contact of the L rola1, upper contacts of cmn L, to 
ground on the sleeve. of the busy trunk, from oomo other incoming selector, oonneote 
to that part icul.ar tei'minal. With the L ralay held operated, due to this busy oon-

_ 41 t lon. a circuit is olosed from ground on the arrns.ture of the L relay. lower con• 
tacts of oam C to buttery through the UP magnet -whioh operates'.µnd oaueee_the eele• 
tor to move up,vard until sn idle tl"tlnk is found. When sn 1dle :trunk·•1), tound_. the 
circuit through the inner winding of the L relay 1a opened. but thG rolay doee not 
release immedia.tely, as it ie held Operated through ite outer wiralng to ground on 
the_· C c.ommut a tor brush and segin6nt. When the bruehae are proper~ O{ti'l.tored, the 
circuit thrcugh the C commutator segment ie openod• releasing · tha L ·-lfelay. The L 
relay released opens the circuit through the UP magnet, whia~ st•pe ~he selector 
brush on the t en.o.inale of the selected trunk. ·, ~ 

5. Note;• The a.dju'Btment of the c co tat r brush, 11tith relation to tho 
tripped sleeve multiplti brush, is euch that it not break contact with the C 
cornmu.tator segment until slightly. after tha holding ciro~it through the inner wind­
ing c.f the L relay ie opened by the sleeve brush leb.Ving the ~buey tei,n1.n8ls and mak­
ing contact with the sleeve t 8rminals of the idle trunk. Th6 UP magnet, therefore, 
rerns ins operated and the selector continues to · travel upward until t1?,e b:rushee ar~ 
ca rried slig·htly above the center of the trunk te:r-minals, al~owing the pawl to enter 
the notch on the :t"ack attached to the brush support rod. At this time th~ holding 
circuit through the out er wind.ing· of the L relay is opened at the 9 aommu'1ato~, t re­
lct.aing the rel ay~ The L relay released, disconnects ground f_rom tht; C. comnu ~ or 
f eed lia r (G) and releases the UP magnet, allowing the seJ.ector· to drOJ? into pl;~e, 
th~ s cent ering the br .. rnhes on the trunk terminals. Du.ring trunk hunting ( ln P·-':·, .... 
it io:1 6 only) the coranut a tor feed ground is supplied through cam O f:z-om ground ~ll_ th~ 
armature of and under control of the L relay. This is to pr~v"ont the re-opera t 1 ~n . 
of the -. L relay by the closing of a circuit bdween the C corrintttator brush and seg­
ment on the overthrow · of th.e selector, or as it drops into pl4de. 

- 6. The release of the L relay connects ground. through the upper inner and lOV'i-
er outer contacts of cam- K, break contact of the L rela.y, upper cont¥,cts of cam L, 
to the sleeve terminal of the selacted trunk, c:.-s a busy oondltion anµ advances the 
.switch to position 7. In position 7 the L r~1ay opern.tes i:n~~a circuit fr')JJl battery 
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through its inner winding, inner 9ontacts of cam G, _to ground in the final circuit'. 
The L reluy oper~teu, locks through the upper outer and lower inner contacts of 
cam P, its ma.ke contact. -to ground on cam L, and advances the switch to position a. 
ils the switch enters position 7-3/4, the holding circuit through the L inner wind­
ing of the relay is transferred from ground on earn L, to ground on the ri:ng of the 
final selector circuit. In position 8 the fundamental circuit is established for 
final selection. This circuit is traced from battery through the line relay in 
the associated fina..l selector circuit, tip bru_sh, inner contaate , of cam H, compen­
sc.tlng resistance, lower contacts of cam Q, out over the tip side of the trunk, 
throug·h the associated district and sender circuits, back over the ring side of the 

· trunk, inner contacts of cam R, compensating resistance \R), to ground on oam J • . 
~lfter selection beyond has been completed, the associated final selector advances~ 
remov irig ground from the R terminal and releasing the L rel&-j. whialr advance~ the 
switch to position 9. The L relay re-operates tn position S over the rilll? side ot 
the fundamental circuit. This circuit is tr~ced trom b~ttary througtt ~ne 1nner w1n~­
ing of the L relay_, upper outer and lower inner contacts of cr.m J • compensc.ting ;resis• 
tance. im1er contacts of cam R, out over the ring of the fundomenta1 ·c1rcuit, through 
the associated district selector und sender circuit, back over the tip side of the · 
twldamental circuit, lower contacts of cam Q, compensating resistance, to grOQnd 
through both lower contacts of cam D. The L relay operated ~dvances the switch to 
position 10. As the switch leaves position 9 the L relay releases. The L rela1 i'e- _ 
operates with the switch in position 10, upon trunk closure in the ossociated dis• 
trict selector. The circuit is traced from battery through the inner winding of the 
L relay, lower contacts of cam I, compensating resistance (T), lower cont_acte ot cwn 
Q, out over the tip of the circuit through the repeating coil and polarized relay in 
the associated district circuit. back over the ring side of the circuit, to grOllnd 
through both lower contacts of oam R. -The L reiay operated in position 10,· locks 
through its outer windine, lower contacts of cam P, make contact of the L relay, upper 
outer and lower inner contac·ts of cam K, to ground on the sleeve of the associated 
district selector. The L relay operated, closes a circuit through the R•2 relay 
which operates. 'Dus circuit is traced from ground on the armature of the L relay, 
lower inner and upper outer contacts of cam F, winding of the R•.2 relay. break con .. 
tact of the RI relay, compensating resistance (R), to battery through the inner con• 
tacts of cam J. The oper~.tion of the R-2 relay advances the switch to position 11, 
in Q circuit from ground on its armature, upper outer contacts of cam B to batter9 
through th.e R maf"llet,. the a cam adva.ncing the switch to position 13 • 

RmGING - FOUR Pi~R.TY LINES - X WIRING. 

7. With the switch in position 13, one ring ringing current is connect"ed to the 
line through the inner contacts or cam M, winding of the Rl relay. make contact of 
the R2 relay, upper inner and lower outer contacts of cam G, R brash• through .the 
assooi~ted final selector. to ground through the ringer ~t the sub-station, connect­
ed to that partiaular siQe of the line. Two ring ringing current is applied to the 
ring of the line_ with the switch in position 15. In this case the·R2 relay is short 
circuited and relecsed by ground on the P commut~tor as the switch p.sses through po­
sition 11 . to 14. As the switch. enters position 13, ground through the P camnuta.tor 
brush and segment is closed through cnm O to the R magnet, ~dvancing the switch ··to 
position 14. With the switch in position 14, u oircuit is olosed trom ground through 
the pick-up int·errupter, inner contacts of cam I~• break contact of the R2 relay• 

- ------
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upper contacts of m:.m F, winding of the R2 relay, bre&k contuct of i}_~.e Rl relay~ . 
compensating resistc::nce, to battery through the inner contacts of oDtn s~ re-.oper­
ating the R.2 rel&y. The operation of the R2 relay (dv~nces the switch to position 
15 in the circuit from ground on its ~:rmatur·e, cc:.ro B to b ... ttery through the R mag­
net. Two r i.ng ringing currant is connected to the lino through the lower ccmtacts 
of cum l\:I 9 winding of . the Rl relc.1.y. make contact of the R2 relay, upper ot1ter and. 
10-;ver inr?.er corrtLo ts Of CLLm .G, R brush, through the associated . finc.Ll selector to 
ground thrdu.gh the ringer at the sub;..sta.tion connected to that eide of the line. 

·· 8.. NOTE:- 1 .. 11 purty lines are arr&nges on· a termiml per st'""'tion bc:isis 0 each 
st&,tion h&Ving a sepurate number in the finl.l multiple b.~1'.lks~ . . The station number · 
of p.'.J.:r-ty lines ure assigned in the final multiple . so that .all lines in one group 
will require the sc1me polari.ty of ringing current, and the lines in the :next group 
will require rir.ging current of tho opposite polurity. The switch has two .ringing 
positions, numely la a11:d . 15. In position 13• one ring ringing ourrent is conne:cted · 
to the. ring brush of the selector, and 1n position 15, two ring ringing current· is · 
connected to the ring brush.· The switch stops in position 13 when the · sele.ctor . is · 
on a final trunk, so located t.hat the cirou.1t through the P commutator ls opened, 
but · it 8:dvunoes to position 15, . .when the selector is on a trunk so loaded that · the 
circuit to the P commu.tator is closed. St~tions requiring· one ·ring .ringing current 
are B-ssigned numbers in the final fr.ctne· that can be, re~ched through. the fblul se• 
lec tors terminating in either first or third groups · on the incoming f1:9ame. · Stat ions 
requiri.ng t ,no ring rintting current u·re assigned number.s which are selected through 
final trunks, terminating in oither the second• or fourth groups of the ·incoming f .rame. 
The ringing of . the stations on the tip side of the lin~ is cured for by a oross ·con-
necti~n: and reversing scheme· at . the distributing frames. · · 

DIRECT ,AND TWO P.ARTY RINGING: 

9. When this circuit is used with two party lines, Y wiring 1s specifie·d. 
One ring ring in? current is connected to the line with the switc~ in posit ion 13. . 

·. The station numbers on two part;,, Hnes 1:..re c..ssigned in_ the fuse multiple so thut they · 
ure reach~d over fi11cJl trunks so loct.:.teci thut the c:ircuit through the P commutator . 
brush ~nd segment does not close when the number is selected. Ringl:.ng takes pluce 

· in ~ irLnner· simikr to tht..t · deacribed for four :pc:~rty ringing, in position 13. Direot 
lines ~re i.:.ssigned numbers in the final frume in the same bb.nks with o:rie ring partie~o 
When the final selector associc...ted with this circuit connects to a direct line and ·. , 

. the swit~h reuches position· 13, the called stc.:.tion is rung over the following circuit: -' 
One ring ringing cur:rent is c'onnected through both iriner cont·a.cts of cam M. winding 
of · the Rl relL.y, rr.c.ke cont&ct of the R2 relay, upper outer e,;.nd lower_ inner contacts 

·of cc.:m G~ R brush~ through the associ& ted finc::.l selector., and line. loop back ovar the _ 
ti.p side of the circuit, T brush, lower outer ?:ind upper inner contacts. of cam F. to · 
ground through the muke contc...ct of the R2 relay • 

. 10. .During the oper&tion of ringing u S!l'l~ll i:.:mount of -ringing current is shunted 
through, the .Of: Mef. condenser c;;_nd one winding of the repeating coil to ground, thus 
tr~nsmitt ing a tone to the culling p&.rty us un audible indicatio.n that the ringing 
current is connected t·o the called line. 

~UBSCRIBER ANSVIERS. 

-1l._._:,7hen the r-e-ceiv-er is removed-from t-he swttohhook E.t the-cal--ted. -~tut ioli·~- .· 
position 13. 14 or 15 the Rl tripping relc:y operates. relea.s ing the Ii2 relay. : The .. re-- · 
lease of · ~he R2 relay disconnecte ringing current and closes tho to.lkin~ alrcutt, thus downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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a.llowing· the CS relay to operate. The Operation of the CS relay connects ground to 
the tip side of the incoming trunk, \vhile battery is connected to the ring side 
through c~m I thus rev0rsing the direction of the current over the tip and ring of 
the incoming trunk, which oper~tes &·polm-ized rel&y in the district selector circuit, 
c&using the district selector to function. 

DISCO:NWECTION: 

12. ~/hen the receiver &t the c~lled station is replaced on the switchhook, the 
CS relay rele 0.-ses, removing ground from the tip of the incoming trunk circuit, &llow­
ing the district selector circuit to function. ~hen the district selector returns to 
~~rmrrl, it opens the holding circuit through the sleeve terminal raleasi~g the L rel2y. 
Jith tne L rel~y releused, the circuit is held busy from ground through both lower 
oont~ots of cum L, until the switch leaves position 18. The L relay rele~sed, closes 
~ circuit from ground on its ar~ature, cam B, to b~ttery through the R ~~gnet, advan-
cing the switch to position 18. In ~oeition 18 tho no;JN IIDgnet oper~tes to ground 
through the upper cont~cts of cum E, returning the selector to norrr.u1; When the sel• 
ec.tor reLches norm~l & circuit is closad from ground through the Y commu.tator brush 
~nd eegment, upper inner cont2ct ot cum B, to b~ttery through the R magnet, ~dvancillg 
the switch to nor:rr.ti.l. 

OVERFLO:i: 

13. Should all the trunks of a group be busy, the selector while hunting, in 
position 6 9 udv~nces to the top of the broup ~nd rests on the overflaN termillc;.ls. As . 
the S termiru.:.1 is open ut overfl°"1, the holding circuit through the L rel&y is opened, 
releasing the relcy. The release of the L rel~y ~dvunces the switch to position 7. 
In position 7 a circuit is closed from ground on the z corr.mutator brush und segment, 
lower inner contuct of cum B, to battery through the R magnet, advuncing the switch to 
position 9. ~Jith the switch in position 9, buttery through the .inner winding of the 
L reluy is connected to the ring of the trunk, thus the direction of the· current con­
nected through the fund&ment&l circuit is reversed, causing the uesociuted sender cir­
cuit to function. The operation of the L ral~y ~dv&naes the switch to position 10. 
·.:·hen the switch let. ves position 9 • the L relc.y releases, £:.nd re-opero.t es in posit ion 
10, over the fundumentc:.l circuit. The L rel&i operated locks through its outer w inci­
ing, lower contacts of C[;.ra P, make ~ontact of the L relty, upper outer &nd lower inner 
oont~cts of c&m K to ground on the sleeve of the associated district selectore The 
L relay operc:-.ted in position 10 9 closes c circuit th:rough the R2 relsy which operates. 
;.:.nd &dv~ncee the switch to position 11, the .A CcJD Ld'tl[mcing the switch to position 13. 
As the switch pc.;.sses throufh position 11 0 the holding circuit through the 1 rela~- is 
transfer:red from its ou.t er to :tt s inner winding... This ci :rouit is traoee. from bat te:ry 
thr-ou.gh the in.ner -;vi.nding of the relnyr upper outer ... nd lmver inner- contacts of cam P, 
mtl1te co11tuct of ths L relay 0 u.pper outer and lrJ~er inner conto.cta of cam K 1 to ground 
on the sleeva of the as socio.tad district ea10ctor circuit. After tha associated dis­
trict selector hus funet ioned 9 the htildi:ng c ir.cmi t th:rough the L rel&y is opened, 
relec:.sing the relay. The releLse of the L rGlny adva:noes the switch to position 18. 
In position 18i, the DO:tliJ ~£:net ope:cc..tes :restoring the selector to norm--21. \lhen the 
selectqr reaches nor111Ll, ground on the Y commutator brush und segment advances the 
switch to normal. ~ 
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14.. Sho~ld the selector go to tel~ tale during selection in position 2 ground 
on tha X corr~~tator brush ~nd segment actvances the switch to position 3. In'pCTj1~ion 
3 9 th0 L rel~y oper~tes in~ circuit from b~ttery through its inner windin2~ through 
the · associ~ ted district selector rmd sender circuits, to ground through both lower 
cont~cts of c&m J. ~he L relLy oper~ted adv~ncea the switch to position 4. In pos­
ition 4, ground on the X comnutL-tor brush £..nd segment t;.dvunces the switch to position 
5. The L relc::y operL.tes in pos Hion 5 through its outer winding, to ground on C~JD. D, 
~dv~ncing the switch to position 6. ~hen the switch leuves position 5-1/4, the hold­
ing circuit through the L rel~y is opened, rele~sing the relay• In position 6 grouni 
on the X corr.mutator _brush c.md segment adv&.nces the switch to position 7, where it re­
mains until it is restored to norwnl w.anually • 

- i 
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114-.dX 
(R-1) 

C IRCU I~· REQU I:Rfil,IBNTS 

. MECHAN IC.iiL REQUIREMF.a.\JTS 

(a) The flutter spring should not lie flat ug~inst 
the ti.rmuture, v~hen the arma.\ure is in the oper­
ated position. 

(b) There should be c. cle&.rance of .034" between the 
beck oont&ot nnd the flutter spring when the 
flutter spring is pressed flat against the 
armature und the arir.ature is in the operated 
position. 

OPERATE 

ELECTRICAL REQUIREMENTS 

NON - OPER.i1 TE RELEASE 

~eet with "Testing Cir­
cuit" or by connecting 
630 ohm~ t 1% non-induc­
tive reeist~noe 1n se-
ries with the relcy dur­
ing the ringing period. 

Readj •• 032 amp. 

Test with ''Testing Cir­
cuit" or by connecting 
1165 ohms± 1% non-induc­
tfve resistance in series 
with the relay during the 
ringing period. 

:R.eadj •• oao amp. 

II 

NOTE:- The ~bove 0 Test" resist~aes c.;.re based on a riDgblg machine speed ot 
approximately 1200 R.P.M. (20 cyciee) ~nd an A.O. voltuge of 95-110. 

Bl 
(CS) 

Test .021 amp. 
Re~dJ •• 015.amp. 

Spl. E80 Test .025 amp. 
D22155 (R2)Readj •• 024 amp. 

E525 (L) Test .0168 Lmpo 
Inner Wdg. Readj •• 01~ ~mp. 
( 1000 01'..ms) 

Cuter Wdg. Test .043 ump. 
(1000 ohms) 

Test ,012 amp. 
Re~dj • • 013 cmp • 

Test .0114 amp. 
Re~dj •• 012 ump. 

· Test .0037 ump. 
Reudj •• 005 amp. 

NOTE:- The E526 rel~y to be equipped with special armature stop 
(piece part 163914.) 

ENG.--rut-JO 
-s/21/-21. 
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