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ADJUSTMENT OF SUBSTATION 

APPARATUS 

GENERAL 

Section t 

If apparatus doea not operate eatlsfactorUy when adjuat.ed 
according to theee epeclfteatlone, lt should be replaced u d• 
feetlve. 

Before an adjuatment 11 completed all lock nuts or set 
screws should be tightly set up and the adjuatment should be 
made eo lt ls correct wlth the nate or screws tlght. 

Ringers and loud ringing belle should have standard ail' 
pp adjustments when received from Western Electric Com­
pany or storeroom. It wtll not 1n general be neeeuary to 
cheek these adjustments on new inatallattone. 



G~D~KU.~. 

On New lnatallatlona 
(1) Check I'OD.8 adJUatment of ringers anti loud r1Dg1nc 

bella and 1f necessar,- adju.et gongs. 
(J) Adju.et btaal.ng spring (lf present), of rtngera and loud 

ringing bella. 
(I) Teet apparatua with central omce rt.ngtng current. If 

apparatu.e ~oee not operate aaUafactortly, check all 
adjuatmenta and 1f necessary adjuat. 

On Removala wbere apparatwl 11 reu.eed without I01nl 
through storeroom chec:Jt all adju.etmenta and U nee> 
US&r7 adju.et. 

Where Trouble with Apparatua Ia Experlenc.cl check aD &6-
juatmenta and U neceaaary adjuaL 

TYPES OF RINGERS 
Dlatlngulahlng Between Typea Section 2 

(a) •s, ••s and slmUar type rtngera have yoke supported 
by ringer posts and armature adju.eted by nuta 
threaded onto ringer poets. (Bee Section 1.) These 
rtngera are uaed on both common battery and maa• 
neto llnea. 

(b) •as and slmUar type ringers have yoke supported 
by pole pieces and armature adjuated by yoke adtalt­
ment screw lD center of yoke. (Bee Section U.) 
These ringers are used only OD magneto linea. 

Uae of Biased Rlngera Section S 
A rln.ger 1s hlaaed when tt has a bluing sprfn& to nor­

mally hold armature agalnllt stop screw or pole piece. 
Blued ringers are u.eed on-
(a) Common battery llDee to prennt tapptnr due to cU. 

charges when line Is short-circuited, In testing, lnlerl 
lng switchboard plug ln jack, or otherwise. 

Cbl Common batteq and m&Jmeto two-party selective &nl 
tour-party seml-eelectlve lines to prennt fal.ee riD.glnf 
due to subscriber on opposite side of llDe remoTlD' 
hls telephone from awttdl-hook whlle b1a bell Sa b• 
lDg rung. 

(o) Common battery and ma«neto four-party aelectlve 
lines to ring selec:Uvely with auperfmpoeed or pulsat­
lDg current. 

• • I I 
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(cl) Magneto center checking lines to prevent false rtn&· 

lng when another party on line operates pulsattna 
current substation generator to call Central Otrlce. 

(e) Magneto tw()-party selective and four-party semi .. • 
lectlve lines to prevent false rtngt.ng when another 
party on line operates alternating current substation 
generator to call Central Office. 

(t) Magneto lines to prevent tapping or false rtngtng 
from Inductive dJsturbancet! or ground potential or 
to prevent tapping where rural stations are connect­
ed to common battery o1flcea and have condensera 
In series with ringers so they are slmUar to common 
battery ringers biased to prevent tapping. 

Use of Unbiased Ringers Section 4 

A ringer is unbiased when it does not have a biasing sprln&. 

Unbiased rlngen are used-
(a) On magneto individual and non-selective party llnea, 

except (d) and (f), Section a. 
(b) In certatn common battery t!ets provided with rlngera 

not arranged so that blttSing springs can be attached. 

Ute of Equal and Unequal Armature Air Gaps Section 5 

Armature alr gap is distance between stop pin and pole 
piece at one end of armature with other end at extreme p()­
sition of Its travel toward pole pleee. Armature a1r gaps at 
both ends will be equal 1f armature stops against pole piece 
at each end of its travel. Ai.r gaps will be unequal It arma­
ture stops against stop screw at one end of its travel. (See 
diagram in Section 8.) 

To secure most satisfactory ringer operation-

(&) Unequal armature alr gaps are used with biased com· 
mon battery ringers and magneto four-party selective 
rlngen. 

(b) Equal armature air gaps are used with common bat· 
tery ringers unequipped for blaalng springs and all 
magneto ringers except four-party selectl\'e rlngera. 

ADJUSTMENT 
3855 OF SUBSTArN 
Paae S APPARATUS 
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ADJUSTING #8, #42 AND SIMILAR TYPB 
RINGERS 

Diagram of Parta Section 1 

Pivot Screw Section 7 
See tbat pivot screw alloww armature to work freely with­

out excessive aide play. 

Yoke and Stop Screwa Section 8 
Check armature air .:ape witb page blades apeclfted below. 

Adjuat only 1f blades fall to tlt 1n air gap with aUght tricUon. 
If adjustments are required-

(!) Loosen gong adjustment acreW'I and separate gongs aa 
far as possible. With blued rlngera loosen atop 
screw so tt Ia out of contact with armature and slacken 
blaalng cord so u to remoTe all tension on armature. 

(2) Adjust yoke by means of yoke nuts so lt 11 appro:d· 
mately at right anglee to ringer poets and gauge blade 
In table below tits wttb alight trlctlon between either 
armature atop pin and pole piece wltb opposite atop 
pin and pole piece ln contact. 

• • I I 
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lD IU!dltton tor rJ.ngera requiring unequal a1r gapa (bluec:l 

common battery rl.D.gers and magneto four-part7 aeleeUn 
rtngera): 

(8) Adjust atop screw eo that with armature agalnat lt, 
gauge blade In table below ftta with allght trlcUon beo 
tween armature atop pln and pole pleee on atop screw 
aide. 

Gauge 
All blued common battery 

ringers except four-part7 
aelectl're rJ.ngera • • . • • • • • •11 

Common battery and mag-
neto four-part7 aelectl're 
rtngers . • . . . • • • . • • • • . • • • 1188 

Common battery rlngera un· 
equipped for bluing 
aprlnga • . • . . . • . • . • • • • • • •87 

All magneto ringers except 
four-part7 selective ring-
era • • • • . •. . . . . . . . . . . . • • ••• 

Blade for Blade for 
Yoke Stop Screw 

Adjuatment Adjustment 

.osow .01%• 

No atop screw 
.ou• adjustment 

No atop screw 
.ouw adjustment 

Adjust ringers at oxteuslon ataUona and extension 
ringers with same air gaps aa main station ringers. 

Gonga Section 8 

Cheek gong adjustment. Clapper ball should clear gongs 
b7 approJ:lmately 1/114' wtth armature held 1n erueme poe1· 
Uona of ita travel. Operate armature to either aide by push· 
lng toward pole plr.ce and aee that clapper ball atrlkea but 
does not rest against gongs. If neeeaaary adjust to obtabl 
thla reault b7 meana of cong adju.atment acrewa. 

3855 
Pa1e1 
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Blaalng Spring Section 10 

AdjWJt blaatq spring of all blued rtngena except fo~ 
part:r aelectln ringers with enough tension to prevent ~ 
ping or falee rfnglnc wttnout affecting proper operation ot 
ringer. 

For four-part:y selective rtngera In dlstrfcta emplo;r1ntr su· 
perimpoaed current, han line put up to Wire Chief's deak 
and have blm operate ringer with bell adjuatlDg current. 
Tighten blasiDg spring until bell stops ringtnc, then loose 
apring unUl a good riDg is jwst obtained. 

J'or four-part:y selective ringers In dlatrfcta emplo)'ing pul· 
aatlDg current, adjust blaaiDg spring with regular ringing c~ 
rent to a position mldwa:r between positions In which ~ 
of bell Is juat stopped b:r spring betq reapecUnb' too tJPt 
and too loose. 

Note (a)-If extension station with ringer or extension 
ringer 18 added at an existing four-part:y s&­
lective station, readjust apriDg of maiD sta· 
tton riDger. If added at other than a four­
party selective station, check biasing spring 
adjustment of maiD station riDger and If nec­
essary readjust. 

Note (b)-When parties are added or removed on four­
part:r selective lines ln pulsatlD!r dlatrlcta. 
Wire Chief shall teet rtngena ot all parties oD 
!IDe, and 1f r1Dglng trouble 1a detected at any 
station, blaalng sp~ of lta ringer shall be 
readjusted. 

• • • 
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Note (c)-In adjusting four-party selective rtngera, U to 

atop bell ringing spring muat be wound 0:11 
bluing atud. do not wind aprtng on stud, but 
make adjustment as U bell stopped ringin& 
when spring touched btaalng stud. 

Note (d)- It bluing springs of four-party selective riD«· 
ers In superimposed districts are adjusted 
when ringers are connected to ground and 
a dUference of more than I volta ground 
potential exists, satisfactory ringing may not 
be obtained. In diBtrlcta where conditions of 
this kind are llable to be frequent, aprinr 
should be adjuated with ringer temporarily 
bridged on line. In dlstrlcta where this fa neo­
eseary, supplemental 1D8tructlons will be 18-
aued. 
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ADJUSTING #38 AND SIMILAR TYPE 
RINGERS 

Section 11 
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Pivot Screw Section 12 

See that pivot screw allows armature to work treel:r with· 
out exceaolve aide play. 
Yoke Section 18 

Check armature aJr gap with gauge blade apeclfted below. 
Adjust only It blade taUs to ftt In air gap with alight trlcUon. 
U adjustment ls requJred-

(1) Loosen eccentric set screws and separate gongs as far 
aa poulble by turning gong eccentrfca. With blued 
rtngera slacken bluing cord 10 u to remove all ten· 
alon on armature. 
Stop screws In yoke are not needed tor th1l adjUit­
ment. Remove them U present. 

{2) Adjust yoke by turning :roke adjustment screw so that 
.018" blade of •43 gauge ftta with alight trtctlon b& 
tween either armature atop pin and pole piece with op. 
postte atop pin and pole piece In contact. 

Gonga Section 14 

Check gong adjustment. Clapper ball should clear gong~ 
b7 approxtmatel:r 1 /6•" with armature held In extreme po­
lltlone of ltl travel. Operate armature to either alde by 
pushing toward pole piece and see that clapper ball atrlkea 
but does not rest against gongs. It neceaaar;r adjust to ob­
tain th1l result by turning gone eecentrtca. 

Blaalng Spring Section 16 

It ringer 11 biased to prnent tapping or false ringing, ad· 
just spring with enough tenalon to obtain th1l result without 
affecting proper operation of ringer. 

ADJUSTMENT 
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ADJUSTING #392 SUBSCRIBER'S SETS 
(LOUD RINGING BELLS) 

Diagram of Parts Section 11 

Pivot Screw • Section 17 

See that pivot screw allows armature to work freely with· 
out excessive side pla.y. 

Yoke and Stop Screwa Section 18 

Check armature air gaps with gauge bladea specl1led be­
low. Adjust only It blade faJls to 1lt 1n alr gapa with aUght 
frictlon. If adjustments are reQuJred-

(1) Loosen gong mounting screws and by turning gongs 
separate them as far ns possible. With biased sets 
slacken biasing cord by loosening biasing stud set 
screw and turning binslng stud. It stop screws are 
pres('nt loosen them so they will not Interfere with 
armature. 

• • I I 
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Adjust yoke b7 turni.Dg yoke adjuatment screw (ba'f'· 
lng slotted head) so that gauge blade 1n table below 
11.ta with aUght friction between armature stop plate 
and either pole piece with opposite pole piece 1n con­
tact wtth atop plate. 

Unblaaed seta and seta blaaed 
Gauge Blade 

to prevent false rlnging....... •s7, •as or •43 .ou• 
Seta biased for four-part)' selec-

tive ringing . . . • . • • . . . . . • • . . •as .060• 

In addition tor aets blued for four-part)' aelecttn rtngtng: 
(I) Adjust atop acrew on bluing apring aide so that It 

just touchea armature when latter Ia held against op­
posite pole piece. 

( 4) Adjust 70ke by turning yoke adjustment screw (haT· 
lng slotted bead) eo that .012 .. blade of •as gauge 11.ta 
with alight friction between armature atop plate and 
pole piece on aide oppoatte from biaafng spring when 
armature fa held against atop screw on biasing aprtng 
aide. 

(5) Adjust atop screw on opposite aide from biasing 
spring so that .012" blade of •as gauge 11.ta with slight 
friction between Ita end and aurt!lce of armature when 
latter Ia held against atop screw on biasing spring 
aide. 

Qonga Section 1t 

Check gong adjuatment. Clapper ball should clear gonp 
by approximate!)' l/114• with armature held In ertreme poal· 
tiona of Ita tr&Tel. Operate armature to either aide by push· 
1ng toward pole piece and aee that clapper ball strikes but 
doe. not rest agalnat goncs. H neceeaary adjuat to obtal.n 
thlJI result b7 turnlnc conp on cone posts. 

Bluing Spring Section 20 

With seta biased to pre1'8nt t&lae ringing, adjust blaatq 
aprtng with enough tenalon to obtal.n this result without at· 
tectiDg proper operation of bell. 

With seta blaaed for tour-party selective rfnclng, adjut 
biasing spring according to Section 10. 

ADJUSTMENT 
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ADJUSTING #292 SUBSCRIBER'S SETS 
(LOUD RINGING BELLS) 

These seta should not be Wled for new Installations on 
four-party selective linea. For aucb tnetallatlona only •agJ 
eete ehould be WJed. 

Pivot Screw Section 21 

See that pivot screw allowe armature to work freely with· 
out exceeelve aide play. 

Stop Screwa Section J2 

Check armature air gap with gauge blade epecl11ed below. 
AdJWJt only if blade falla to fit In air gap with slight trl~ 
tion. If adjuatment Ia requlred-

(1) Loosen gong mounting screws and by turning gonga 
separate them as tar ae possible. With biased eeta 
slacken blaslng cord by turning biaeing stud. 

(2) Adjust stop screwe so that armature appean clamped 
in mldposltton. Withdraw both atop screws about 1/S 
turn so that when armature Is held against one atop 
screw the .012" blade of •17, •ss or ••s gauge 11te 
w1th alight trtction between armature and end of 
other atop screw. 

Gonga Section 21 
Check gong adJWJtment. Clapper ball shoUld clear gongs 

by approx1m&tely 1/G•" with armature held in extreme poet· 
tiona of Ita travel. Operate armature to either eide by PWlh· 
lng toward pole piece and see that clapper b&ll strttee but 
does not rest against gongs. If necessary adjuat to obtain 
this reault by turning gongs on gong poste. 
Bluing Spring Section 24 

With aete biased to prevent falae ringing, adjust blutna 
aprfn& with enough tension to obtain thla resUlt without at· 
tectlng proper operation of bell. 
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ADJUSTING RELAYS IN SELECTIVE 

RINGING SETS 

Diagram of Parte Section 2S 

front Sto 

Armature-

Contact Screw-

Contact Screw and Spring Section 28 
(1) See that aubscrlber'a aet Ia mounted plumb. 
(2) See that relay armature does not bind aga!nst aide.. 

of relay and that It movea freely on Ita ptvota. 
(I) Test relay wtth central omce ringing current. U 

armature doee not operate poaiUvely, looaen 11prtq 
tenelon ad1Uetl.ng nut; 1f armature doea not fall back 
readily, tighten aprtq tenalon adjuaUnc nut. 

To Stop Humming Section ft:1 

U relay armature huma enough to cauae trouble when 
other parties are being rung, humming may be materially 
reduced by the followtn&' adju.atment-

(1) Tighten apnng tension adjuBUng nut and aet up 
contact screw aa far a.a possible without interfering 
with operation of armature or contact. 

(J) Bend back atop aa far away from core u p01J81ble 
without alloW"'D.c armature to hit contact apz1ng eup. 
port. 
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