Western Zlectric Coe., Incorporated, { X Page) Page #1,

Ingineering Department, Appendix 4.
New York. Issue 1 = BP=50100Z,

December 1, 1922,

HMETHOD OF OPTRATION
SCHRMATIC FOR
Sender Recording Key Imd Testing Cord Cireuit - Tocul Test Desk = Pull Mechaniocal
Power Driven Systeme

This Appendix was prepared from Issue 21 of T=501002,

The requirements for %200 relay shnll be changed to read as follows:w

CIRCUIT RIOUIRBITNTS

THE READJUST RECUIRIMENTS SHOWN BRIOV ARE FOR MAINTEMANCE USE ONLY

QPERATE NON=OPTRATE RELEASE

5200 Armature travel ,035"
{ADV) Contact pressure 20 grams.
Readje o016 ump,
Test «023 aimpe

A S

e

ENG o=TP [=VTe CHK® Do ~CATmCWP APPROVED = Jels TOW, GeiloTs
12=6=22,
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“wstern Tlectric 0., Incorporated,
Engineering Dept.,
New York,

{1 Page) Page #l.
Lprendix Yo, 1.
Issue 1 = B=501002,
Nowvember 26, 1921,

VETHOD O0F CPRRATICON
Sphematic For Jender ﬂec@rdz:“ ay 3vd Testing Cord CGircuit =~ Tocal Test Desk =
Fu]l Meshanical ;

i

Page 10, Paragraphs 42 and 43 snould be changed to read ag follows:

42. The howler can be applied only by means cf the secondary test cord
28 tie operation of the rowler key (H) disconnects the primary test cord from

the howler circuit,

43, The key marked "X" is used to interchange the primary and secondary
test cordy with respect to the primary and secondary testing circuits, ihen
the key is in the normal position, the primary test cord is connected to the
primary testing circuit and the secondary cord is connected to tre secondary
testing circuits, The overation cf the key makes it possible to apply all
rrimary teuts over the cecondary cord, and all gecondary tests except the
howler, over the vrimary cord.

W0 o= =CHMeC= BT, CHR'D o ==CAL~CWP, APPROVED =~ CG. L. SLUYTER, G.M.L.
Oue25m 22 o

i
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L3
, Sender Recording Key and %esting Cord Circuit = Local Test Desk = Full
. MEuﬁaﬂlnal Power Driven Systiem.
Page 5, paragraph 17, 1line 6 shall be changed- tc read as follows:

The ADV~1 relay operated, locks to battery on cam T and closes a cirscuit
from battery through tre 149 interrupter OFL pilot lamp to grovmd through the
inner contasct of cam D and also opens the fundamental circuit te keep the
ircomirg from returring tc normal.

Pages 11 and 12.
The 208 relays have been changed to read ag follows:
MEGFANT CAT, PECUIRFEMZN TS
208=B (2) Armature gap .015" 4 .002%
{(17=91} (b) Contact ‘ 0041, max, 007!
spring tension shall be adjusted by bending tre
the relay frame and xnot by bending ti
In making the adjusiment tre stationa:
an.eangie greater than 45 degreea from t)e vertch¢o
ELE “R*CAL , REQUIRFMENTS
OP%RATE ' NON=~OPFRATE RELEASE
Special requirsments to insure fast operation.
Readj. .015 awpe Readjs. 014 ampe.
: Test  .016 amp. fest - 013 amps
Wal,Cs »,058 amps
? MECHANT CAT, EEQUIREMENTS
v 208-0G (2) Arvmature gap = 015" 4 ,002"
{1 0=9}) (b} contact gzp = min., 004" max. ,007"
> (c) The retractile spring tension shall be adjusted by bending the
stationary Iug oa the relay frame and not by bending the lug on
the armature. In waking tkis adjustment the stationary lug shull
not be bent to an angle greater than 45 degrees from the vertical,

EIECTRIGAT, REQUIRTHENTS,

QPFRATE KON-0PFRATE BILEASE
Special requirements to insure fast operation.

Readje. +ClE awpe. Readj. o014 awp. -

Test ¢016 amp. Test 013 anmpe.

o LS L ABT L Ty
: Hold Tk lie 6058 ampPe
/
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Issue 1 =~ BE~B01002,
Aprendix, Jan. 17, 1932,
Pedbruary 1, 1922,

MECEANICATL ?VQ”IRVVEW"G

208=M {a) Armature gap = ,015" 4 ,002" .
{0%) ‘ (b) Contact Gap = min, 004" ‘max. 007"

(c) The retractile spring tension shall be adjusted by bnndlrg the
gtationary lug on the relay frame and no! by bending .tre lug on
the armature. In making this adjustmént the stationary luz shall
not be bent te an nnﬂn greaier than 45 degreey from the vertieal,

FLE C"RIOAT R“QTIP“”““TS

OPTRATE NON-OPERATS ' . BELEASE "

Special requirements to insure fast operation
Readje o015 amp, Readj. 014 amp.
Test  LC16 amps - Test® L0113 amp,

WelaBle «0EB ampe
Page 13,

The E194 has been replaced by the T1133 relay whicr has the following

_"equarewe“ts.
QPERATE | YON-QPFRATE - - FOLD - RELEASE
®1133 Srecial requirements to meet hold circuit cenditions,.
(pTC) Readjs 4093 amp., - Readj. o061 awpe TFeadje. 072 ampe
(sTC) . Test  ,106 amp, . _.Mest .0B8 amp. Test  .OE3 amp,
v ) el wfta 0119 am_:n Yahe e LG 023 AP e el el a 0094:::1mpo

Tre R791 has been replaced by tre ®1076 relay which has the following
resuircments, s % P

E1076 Readje o008 amp. Readje. »010 amp.
{ADY=1) Tegt  ,019 ampe - -Test. . .0095 amp.

WeCala 020 smp,

.E’NG’ ° "'JIIS"ICX‘ C‘HK L) o-“[AL‘CYJ—P ° APPROVED - s Le SL‘UYTFIB 9 (‘T l]‘-‘I ol
Gm2 522 5 S ey : S
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Western Electric tc., I“co“m”atedB (1 Page) Page 1.

Engineering Department, aAppendix 3,
" New York. Igsue 1 = BT-DOlOC

JUeT 6L LER220

’ WETHOD OF OPER/

\J\J“"F"AA. ML
Sender Recording Xey snd Testing Cord Gircult — Lecal Test Desk = Full
Mecrsnical Driven 3ystem.

RATION

i

Pages 3 and 4, paragraph 13, Tine 1, shail be changed to

ion 11 a circuit is closed from battexry through the lin
L erd, "X'" key normal the

git
relay ir .the incoming selecter over the ring of ti .

LDl teialele Sl 3nd ADY relays normal through ths winding of the ADV relay, ths
te Gili

PD relay orera , cam B, to greound ohr cam D operat

<+

TG o~=JT.5=BH. GFE'Do~=ASP=CWP APPROVED =~ Co Ts STUYTER, G.McL.
O25~22 .
3 {

X
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Western Ilgctric 0o., lncorvorated
Ingineering Depi.,

METHOD OF OPERATION
SCHEMATIC FOR :
nder Tecordzng Key And Testing Jord Gircuil = Local Test Desk = Full Mechanical

3Lwer Wrwven Systeme

rTWTAJ) D ~H'S"W? Y IPTION

1. This eircuit iy vasd g log gt desk in a full mechanical office
Tar §ettang uPp vonnections fo and sti whecriber?s lines, It is degigned
o -operate in cornecticn witr g al ing test selector. The connaction
to the selector is made by meansg lest e3 which terminate in jocky st the
logal -test desk. - The special ir ng selector has access to any finmal which
may select t¥e subscriber®s line, '

2¢ It may be arranged for testing both marual and “echaniéal €
marual or meckanical lires only. The cirecvit has three cords S, a vrimary a
cecondary test cord srd a soumnder cord. The prirary test coed is principa
szed in nﬁk;ng,the rovtire tesis, guch as tests for ground, foreign batter
“ﬂ*i“tance, ballistic, transwigsion, breakdowm and tests requiring the usevof
Wneatstone bridge. The secondary tont cord is principaliy used for making
se testd which do not invelve the use of the volt=silanmeter and Wheatstone
Hyz-ge and ig arranged fer machine pznn1ng, t¥e howler, dial test and sounders
By meansg ot & 7»fey, the primary and secondary test cirguits are inter=changeable
with respect to tieir cords, ' gy : : £

’1
Bt

o TAe gender equ*rmenb ig no"mcn tc both ihe'nr;navy and secondary test

cords. of the test desk end ig nurmally connecied to duth., When eithe% of the
twe tegt .cords is vsed, *?e sender 1s autom tically disconnected from the cther.

Sreuid both primary and sccondary tegs cords be connected to tre 1uucm1n test
seiector before the stﬁrt ke is,@paza ted, aﬁd'the sender eviteh is of v;mal,

tre primary‘tesc cord sutomaliezlly takss presedence cver the gsyuaury, The ;
ender circuit is arrangsd to make éelecil@ns on either a "tesi" or "no test” bosis,

Qs m

878 naing on ihe “clcc tinon of the start keye.

the testing apparatus when
the zmery operator, toll
wovgh a maxirum redistance of &2

1

the Turpose of discharging .the sende™ and cunne
- selection is completed, The sleeve of test 1

switcrboard and trouble desks, are c*suq 3(_th

orme, The sieeves of teat lines to the nain fraces are grcunded through a

mexinarn reeiataace of 39 ohms,

4 ﬁhe sleeves of t?e teat ];nef to the zpecial incoming test selector,
with whigh the test corde are used, are nornaily gfauwded througn o maximum
resistance of 1102 ohms.- ThiS‘rcs;sinnn( ¢ reduced to a maxiwum of 52 ohms for

t

() Gq R

)T,Y‘.‘.I LED DJSS'RIP"I(’)T\’

L ING QUIVG TEST SELTZIOD

B LJW‘TﬁTﬂWTW‘P°WMT? E:TMbRD

B¢ The vlug of the pri ~ted in the jack of a test
to incomine test selector a2y are depressed, and
Hel "STM gtart key is test cord is inserted in the
« - Zapk o “the test line, of the PO relay is closed
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May 26, 1921,

threugh the normally made contacts of the 3 WT key, winding of the PTC relay,

to ground through the sleeve relay in the test line c:*cnit. The PTC relay
doss not operate at this .time, however, due to the high resistance in thre

sleeve of the test line. Tre cperation of any of the nvmerical keys closes a
circuit from ground trrough the comwon contacis of the orerated aumerical key,.
to battery through the winding of the TH, H, T, or U relay, operzting any or all
relays depending upon which numerical keys sre overated. Tre ™, H, 7, or U
relays operated, closes a cirsuit from battery throuo3 the w1nd1“a of the T ;
relay in thre incoming test selector, tip of the test lire and cord break contact
of the PTC relay, windin 1g of the PCI relay, cam J, break contact of the 300
relay, outer contacts of cam H, winding of the STP relay, A ard B r951\ta”ce

to ground on the armanvre of the 0! relay. The TCI rels y operates, but twe 1
relay in the incoming circvit and the STP relay do not cperate due to't re kigh
registance of the winding of the P0I rnlay.

6, "The PCI relay 0T°raaed (a) cloﬁeﬂ a circuit from battory térough tre
lower inner and upper outer contacts of cam L, winding of the FCO relsy, in
rul tiple w1tr tre A lamp, mzke cc“taut of the PCI relay, make contact of the
operated ™, H, T, or U “elﬂy, make contact of . the "3IT" key, to ground ox the .
lower covtact of cam C,. lighting the A lamp and operating tre PCO relsy, (b)
closes a cireuit from ba*uery, tu-cugh ore winding of the 37 relay,-w*lc* also
cperates to the same ground on cam Ge The PCO relay operated, (a) locks to
ground on its armature, (o) disconneets the tip and ring of the secondary test
cord from the sender circuit ,» {this feature iz provided so that if the 'plugs .of /-
both primary and secondary tes* cords are inserted in the jacks of test lines
before the ST key is operated, and the sender switch has moved off normal, the
primary test cord only is connected to ihe sender,) () discomnects - ground from
an armatore of the SCO relay, (d) opens the circuit from battery through the
winding of the PTC relay, and (e) closes a circuit from b°ttery trrough the
winding of the PD relay, which operates in the sleeve circuitl The PD relay
overated, prevents trhe operation ¢f the D relzy, the function ofiwkich is
described under "OVERFLOW. L

%Y. The ST relay operated, advanges the swwtc“ to vosition 25 U In po 1t30n

2, a circuit is closed from battery ihrough the contact of tve 1149 type interruptcr,
.make contact of the ST relay and sender pilot.lamp to ground on the lower dinner.

contact of cam B, causing iths lamp to flash. In position 2 the winding of the

PCI relay is short circuited trrough tre outer contacts of cam J releasing the

FoI relay, The PCI relay released, reduces the resistance of the fundamental

circuit sufficiently to operate the L welay in tre incoming selector and. t“e

stepping relay in the sender circuit. o :

INCOMING BRUSH SELECTION

8o Assuming thousards key 6 to be operated, four imrulses will be required
to satisfy the serder, therefore the pulsing path is closed to the 3 counting
reiay. This cirevit is traced from baitery through the winding of the 3 counti-
irg relay, break contact of the 3' relay, lead 3, contact of the trousands key
6, upper outer and lower inner contacts of camw G, meke contact of the 3TP relay,
to ground on the lower outer contact of .cam E, operating the 3 counting relay.
Turing brush gelection intermitient ground is connected tc - the tip side of the

o an X &
fundarental cirecuit by reans cf the A commutator in the inceming selecter circuil,

A —

b
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May 2€, 1921,
alternately srort=circuiting t¥e S7TP relay thus releasging it and permi tiing
r itg re~cperation. When the STP relay releageﬁ. the short cirevit around thre
winding of the 3% gounting relay is removed alicwi: 2 1t to cperate in series
. with the 3 counting relay. The 3 and 5' gcounting relaye lock in series, to
grourd ¥ and O ssts of coun ting r@lays are similarly
4

ming A commutater,
O eon €8 & cirsul bt frem grovnd on
its armature, upper cuter contact «f cam B, to baitery

the R magnet, advancing the swiich to position 3, ¢

to »ogition 4, In pofltion 4 the fundamental is clo

for incoming group selecticn,

Tre cperation of the numbe ing » r1¢y LIOJD

2

8
ery through the winding o;
-

ne A cam advancing the cswiich
d cperating the STP ra1¢y

INCONINC. GROUP SELRCTITN

9+ Assuming hundreds ey 7 to be operated, two
to satiufy the sender for incoming grovp seleciion,
1.set of counting relays. The orﬁratnng circui t iv
winding of the 1 counting relay, dreak contact of
outer coentact of tre 6 thcusand kevw d“LPCS;OJ,
uprer outer and lower inner contacts
upper outer sentact of cam T, to gzou:
operating the 1 counting relay: The t
intermi ttently Shortwcircuit

'/ "YU'-"(‘L‘"“ de key,
the ST relay,
;x,act of cam D,
ta 1 ecipouit is
=i““ B C“qu-‘tC“

r\”
2

r

fs e
trus the 3TP relay successivel; : poes rateS. The releage of tke
3TP relay, removes the short cireuit fror 7inAdi of the 17 gouniing relay,
which oreratec, The zero counting relays are simiisrily cperated by the second
iwrulise applied to the fundanental cireuit., The L¢ com sg relay orerated,
advances the awiick to position B, the cam A advancing thre switch to positicn
6. As tue switcr advances from yositicn 4 all cperated counting relays

relessas o

FINAL BRUSH SELBCTION

10, In position &6 the fundamental circuit is =gain ¢losed onerating thre
3TP relay for finel brus ? seiegtion. Pinal brush eelection ig rade similar to
incoming brush selection. When sufficient Impulses have heen sent back (o

. gatiafy the gsender, ih? 0' counting reiay Cpera.tesi advancing the swiich to

vosi tion 7, the cam 4, advancing the switch to peosition 8. As the switch leaves
rosition 6 all operated counting rslays release.

TENS: SELEC TION

11 1In position 8 the fundamental circrit is again established operating
¢ the 3TP relay for f*h?l tpﬂs gelagticn, Final tens selestion is made similar
to incoming brush seleztion The reguired guvniing relays beaﬂm oneﬂqtcw t1
fundamental circuit is opened and the swicch 18 advanced to positicn 10 for

units selection,

UNITS SELEPCTION

12, Trnits selection is made in manner simiizr to ineoming hrush
selection. Impulses from the finsl U cocmmutator actuating the STP relay. When

é , .’

3 ! ‘
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sufficient impulses have been .5fy the sender the 0! relay opsrates
%

advancing the switch
DiSCHARGING TFE SENDER

13, In pesition 11 a cirveuit i

¥ -through the lin
relay in the incoming selsctor, cver ) rd, braak contacty of
the PTA, S0 and NT relays, to ground thro ing of the ADV relay
which operates. The ADV relay operated, lozks ry on cam L and closes
a2 circuit from battery thrcugh t'O inner conts, am L, Opeyating the
ADV=1 relay. The pperation of LDV relay opsng the ring of e circuit thus
relzasing tke line relay in ih a,um_u;, which advances to its ta 1king position.

The £DV~1 ralay crevated, alwmo 100{5 to battery en cam L, and closes a2 eirecuit
frém ground on it iature, can By to batlery'through the windibg of - tre R
m-gvct, advancing the g Lich to position 12, the A cam advancing it to vosition
18, As the switch passey ¢ 12 to 17 the ADYV reiays relsase

g s sirenit is closed £ cam I, to ground through the windings
of the key release magmets » releasing 2ll operated keys, The:
release of the keys release the U, T, H and ' relays. As the sender switch
> 3
n

Se—l-

<]
advances fromw position 17, the circuit trrcush the winding of the FCO relay is
cpened at cam I, releasing the relay. The “GG relay relsased, reledses the 87T
relay. 7The 3T relay released, 1ights the sender pilot lamp, to' ground on eam
B, and advances tkeé swiitchk from position 28 to normal. Tre lighted pilet lamp
is an indication that selection is completled s the sender switch is returning.
to normal, The ST relay relecased also extingvighes the A lamp, connects the
sender to ttre gecovdary tast cord and molintaing battery on the slesve of the
test cord trrough its continuity -contacts and the winding of the PTG relay.:

LD
e

hoa maximom res ]vta.

14, The sleeve of the test line ig grounded throug!
of 1102 o¥ms until after incoming test selecior swiich advances to position-
1-5/ﬂ {wh*ch ocours after t“e winding ef the PCT relay is short circvited).
As trhe Incoming advances 2 relay in the test Iine circuit overates, reducing
8 piy

sistance to a maxiwum of 5” ohws, cauging the PIC re‘ay to oxerate,
Tne PTG cper-yed, qxﬂrﬁrnecfs tre tip 2 ﬁd‘ ring of the primasry test cord .
from tho sender and onxeuts *hem to the ‘esting equipments Trhe 2TC relay
operated, also closes a civcuit frow greund on its armatuore, lighting tre . .
p;imaxy supervisory iamp as an indicaticn -that tre test man may proceed vith .-
the tests,

e
2]
3
-
K3

LINE: T?ST = NO TV%T BASIS. = PRIMARY CORD

B 15. To select a 1ire on 2 no test isis, the overation is the same 38

that descr:bed under "‘:gular line tesi = Using Primary test cord,'" excepl. ..

that the no test key (W) of the sender ci?cuit end the M key of . the: primary

test cirenit are operated, instead of the "S1" keys. The operation of the M. key,

{a) closes in part the operating cimcuit of the PCO relay, {b) discormecis tre
‘repeating coil and battery from ihe test set znd {c) comects the menitoring

« \
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c1rpu1t Fo the test cord. Trherefore, the PGO re y ope“a+es fto ﬂrot id on cam
C through the contacts of the "NT" and ™ keys s is to prevent tve
B C O This is fo preven
. interierence with fre transmission of a subseriber's line, should the-
;R.COG.I. ey of the test circuit be ocperated when a busy line is selected.

16, After final tens selcct

: A tion in pos 53 tion 8, the 0! relay operates and
closes a circvit from sround on it :

oY
g armatuce, uppe nt s of cam GO, contacts
of the NT key, to battery thrrough the wir dsvg gf iugQN"?;;ianv¢?§?oén;gafgégﬁ
~The NT relay operated, locks trrough the break contacts of the SCO and PTC
relays, ring of 'the test cord, test llﬁe, and incoming sélector, to ground on
‘the ring of ‘the final selector. As the final selector, vpon the completion of
final units selection, advances t“roagr its "a0 test" position, battery through
the windings of the NT relay. in parallel with the battery trrough the 1200
ohm winding of the L relay in the inccming, operates the P.B.X. relay in the
final selector, allowing the firal selscior to rest on 2 busy terminal. As

sl =
the final selector advances Lne NT relay releases.
OVERFLOW
17. Should the svecial incoming test selector go to overflow duri ing

selection, a circuit ig closed fror battery on the ring of ithe incoming, ring

of -tre test line, ard tlest cord, b“eak contact of, the PTG, SCO and N” re 1ays,

to ground t*roug the winding re ADV relay whrich operates

operated, cleses a circuit from biu-vrw trrough the immer con

make contacts of the ADV relsy tc ground through ¢

relay which operates, The ADV=1 relay overated, lcc
in

e L4 ¢
tagts of cam I,
winding of thre ADV=1
; tery en eam Ly
o

and closes 3 circuit from bhattery through the 149 s CFL vilot lamp,
to ground through the inner contacts of cam D Tre OWL pi lamp flashes

_until the plug of the test cord is nomen;vr1¢y witrdravn from the jack of tfe
test line, or the digsornect key in the associated test line circvit is

“operated, releasing the PD rela The PD re1 Ly released cleses a circuit from
ground on cam D, upper inner ccnsagt of cam E, brezk conhac.s of the PD and SD
relays, to battery through the winding of the D reiay whic cperateso The D
relay operated, locks to ground on cam D and also closes a2 circuip frem the
same greund to battery thwcugh the winding of the R magnet, sdvancing the

- ‘switeh to resition 17, The A car advarces the swiich to position 18, The

switeh advances to normsl frowm eround cn the armature and break contact of the
ST relay, 'he ey release Uagpeus and the ™ , B, T, and U relays release, as

described in paragraph 13,

18, The tosting key eguipment of the test cord cirou.
a key marked REV. which is used to reverse the tipard r
primary test circuit with respect to all apparatus ‘conne
ng keys, (b) a key marked "G" used to cormmact ground to eith gi
1ire under test, {c) 2 repeating coil cut~in key marked ROCI *o connect tdlkr
-ba tery to the test cords., (4) & ke. marked "W té connecét the teleprone
 t to the iprimary. test cireuit for moniioring purposes, (e} a key marked
1 ia used to connect the wire crﬂef‘b-noiennone get to.the primary test
i uit for talking purposes, (f) a set of ringing keys (noct shown on this

dra d g) used to operate the ringers at sub=station sete, {g] a transmission
{est key marked "TIT" used to connect the telephone circuit and an artificial
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Moy 28, 1921,

the lire, (k) 2 key markeéd "3 7Tt, used to*tegt ire sleeveg of the ecivcuitsg to
“HJC“’tﬁe~p1ugfof- tie ‘tast. cord id. O““eu»ei 1) a -key marked "FEMF!" used to
and te cormect it to
‘ground - to - test for foreign potential, {j ) a keg uawv@d "VH-REV! used in
eonjunction with' the FEMP key, to reverse  the leads from the voltmeter winci.gs
of ‘the volt=millianméter wiih respect to the tip and ring of the line-under
test, (¥) a key‘markea "LOTOOO.oth", used to discornect the 100,000 ohm volt=
milliamme ter winding and the hundred volt testing battery from the:testing:
circuit and to cornect the 20,000 ohm volt=milliammeter windirg in series with
" the 20 velt tentuwg batiery tu the testing circuit, (1) 2 key marked »1000
chms" used in a marner similar to that described above for the use:of: the
20 GOO ohm scale changing key, butl connecting tre 1000 ohm winding of the-
voltmeter in series with the 20 volt battery to tre teasting ciravit, (m) two
coin keys one marked "GO and "OR® for making coin collect and ecin refund
egts, (n) a key marked "RTAE" usad to discormect 2 short circuit frowm the wind=-
ings of the rheostats, {0} three rhecostats vsed tc vary the current in the.
milliamme ter winding of the. oltnmiliiarmetero

19, The testing kuy equiuﬁéﬁt of the secondary tﬁﬂt cerd circnit congists
of (a) howler key warked (H) and apnaratus for aprlying a.gradugted rowler tore
to the line, .(b) 2 dial test key marked "DT' uged for co“vectu 2z anﬁaratU§ A
to test the speed and accuracy of station and posi tion-dials, +(e) an:assocgiated
ringing circuit (rnot shovm on this drawing), for making geml=g electxve machine
ringing tests of subscribers' stations, (a)-a key marked "REIV: for reversing

t*e tip and ring of the test cord with respect to tre tip.and ring ef. the.
ecordary testing circvit, {¢) a srourdivng’key, () vsed to eonnect. groung to

@ 3
re tip of tre line when the reveating coil ground is disconnected,:(f): a,
mcn1tcr1ng key (M) for co‘nectnﬁb telephone sets to **e:se~o”da”m test: cirevit
for monitoring purposes, (g} a rey mar zed MM .for conmecting 'the tele_p*oM szt
. to-the secondary test cir cu‘é,ﬂ(%) 37 key rwarked "sS" for coqneutu g, battery and
-ground to the rirg of tre co“dwr test circuits 8 gl

Imlmar 3“6 seccndavy cest cord Jith t 8 ‘exee 1~t10‘f‘ of tfﬂ Powlﬂu e uip&ent,
which can be used onlvalt, t, eco“da“y teﬂt cor d.'

21, The various tests and cperations and tne metnods emnloyed 1n jolche
forming them are as follows:~ (a) TALFING OVER PRIMARY AND SECONDARY TZST
CORDS . - B : ey dfiEnd ) :

22, The telephens set ormally disconnected from tre testing line.
To. talk over a line which is roﬁneched to tée vrimary testing circuit, orerate
the *“imarf "TALVIVG” ‘and "P.“.J.I kéys'tha overation’ of which connects the
" -teleprore set to th nllne ard bup”ﬁles tal¥ine bhattery.: To talk ower 3 ii“e.
" sormected to the &econdarv tast ccrd circuit, ‘the eco“aa“y talkine key by

operated.  In both £ases, “egu‘ar "A" cord supervi s ion is ohba)wedp_

— ,g_cMIoaded from: TCI Library - http://Www.tefephdnecolIeCtdrs:.'i,nfo - Source: anhéctiohs MQsepm, Seattle, WA
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. 23¢ To test for grounds cn the ring~of tie line, no keys need be
operated. No“mallv the 100 volt testing balter 8 commected to . tke ring, in
series with thé 100,000 chm winding of ‘We volt=milliammeter.: If the line isg
clear tie voltmeter should show no deflection cr at rost a ve“ylﬁmall one,

; eécevt, in the case of a party line with the“recelver ff the switehhook at a
"ring" station, If a ground is irdicated the resistance may be determined as
explained later under "Tests for Short Circuits", If the deflection is in
excess of that which the testing hattery can produee, there ig an indication

. that the line is crossed with a forelgn- source of current. To test a grovnd
on the tip of the line, reversing key is operated.

24, To measure 2 high resistance ground tre 100 velt testing battery is
vsed, On account of th hig% resigtance in series with the 100 volts of the
volt milliarmeter and the recdle shows 2 greater deflecticn tran would be
the case if the 20 volt testing battery were uged, the "ch giving a3 chance for
greater accuracye. In measuri 1g small stances the 20 volt battery ia used,

25 To test with the wi'liammeter . the revﬁotlﬂﬂ coil cut in key is’

operatéd, This connects ore wirding of the volt-milliammeter tothe, ring of
the circuit in series with the central office battery, If the.11ne_1s ‘clear
no deflection will occur. This test is wade on the tip by orerating: the. - -

reversing key also.

TESTS WOR GROUNDS = SECONDARY TEST CIRCUIT

26+ Wren the voltueter indicates z swinging around, of apparantly high

resistance 1t is desirable to suprﬁement tre Fﬂrooo"rm tests by a test with
the SR relay. This test is made with all kevs in their normal positions
except tre relay key "S". The overation of this key cormects ground to (”P

; tin and 24 volt battery througk to the wi“d1ug of tre SR relay to the ring of
tre testing circuit. The SR relay overates, if there is ground cn the ring
or a crogs on the line, in turn operating the sounder (S). A test is made on
tne tip by operating the reversing key in addition to the operation of tne
3 kEyu =

27, If the optional wiring "To Buzzer Test Circuit", is furnished the
operation is the same except that.a relay with a make and breakx spring com=
biration replaues the SR. rolay and a buzzer replaces tre sounder J.

- TUSTS_FOR SEORT GIRCUITS

n.e grou rd key (6.
a ion which is un=

Y sistance ¢of the short
1 cases, the volt—
egigtance, as the
ry voltsge bear
e

=)

Tests fer crossed lines are made by overs
ssed the volireter ncedle shows
is operateds  -The smaller
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) ' . LA > : s A
the - voltreter reading and multiplying this guotisnt by the resistance of tre -

S L3N0
voltmaler ¢oil. TFor example, if the voltmeter coii has a résistance of
100,000 orms, the testing battery has 3 votential of 100 volts and a reading
of 40 volts is obtained in the line, the resistance of tre line is 100 winus
404 maltiplied by 100,000 oxr 150,000 orms, For measuring lower resistances -
the lower scale and lower"voltages are used,

29, To tes t vz** t“e m}]llamre er, 006“3»6 ‘n@ R CaBele and G key T 6
deflecticn of the rilliarmeter resulis if the line is crossed. The h11113nn°te“
needle returns to zerc when the R. c.dal key is regtored to normwl.

”ON"INUITY TEST = rRIhARY TEST CIRCUlm

30 ntinuity teotu are mdde in the same erner as tests for c"o“"e
On lines equapped with standard commsm battery subes station sets wri ot have' g
condenser in series with tre ringer, »o deflection occurs mless the receiver”
is rewoved from the switchhool at the sub=station, or the line is crossed.
If it is not convenient to have the receiver removed, a.very gatlgfactbry
test of continuity can be made by cperating the. BEV key several times, This
results in momentary deflections of the volimster needle, dud‘to the difcﬁarﬂo
of the station condenser, if the line is covtwmqu A test for CO“t]“ultV
should always be preceded by a test for praund.

TVST% VOn 0R083FS WIWH TIN“S ”APRYIWC UP?FNT 2 PPIMAFY S CETCUjT

etk R e

tt ery tke battery cutno £ key WREMEY

er to t e ring of the test circuit, with
negative rsading o6f the voltmeter,

eby reversing the voltmeter connection
tip dlde of e line the “egbla“ "REV"

Zl. To test a 1ins far foreign ba
is operateds This cornects the voitmet
ground: The external rotential causes a
the "REV"! key is then also operatsd, th er
with respect to the line, To iesi the

key ig oxerated.

TESTS PO? CPOSSWS Wi TH OTH =R QTV”% - PBTMA?Y““D_% OﬁﬁAWY i i o PI?CUIﬁS

IN_CONJUNGTION WITF BACH OTFER . e ki

32, - To test for a cro&s;between'tWQ_Iipes,’one.of them is conriected to
the primary testing circuit and the other to tre secondary testing circuit.
fre tip and ring of the secgondary testing circuit is comnected to zround by
the oreration of tre secondary ground and reversing keys and testing twe line °
cO”Y cted to tke primary testing position for ground as described under "Megd
for vrounds" : . oo : : : by : ’ ; :

BALLISTIC CAPA(‘ITY TT'S b = PﬁTMA’?V T"‘S"PTI‘T" CIRCT‘I"’

33, These tests are wade to determine aprroximately the value of the
capacity of the lire in locating an open oy the capacity of ire attached
. condensers, The eireouit is arvanged for a grounded capacity test orly, unless
' the Wheatstonse bridge clreuit is eguipred, in wrich case te“tf for wutval
capacity are made by operating the Wheatstone bridge key wh ik disconmects
ground frow the testing battery,- To test a line for grounded capaci ty, the

downloadéd$ia: FEi -LiiEréj@e-rﬁﬁﬁf?mmféléEﬁoﬁ%‘é%ﬂé&fbrsﬁﬁ% I B GUEE EbE O RMUSE IR éeg?tFe,.WA/ /
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- several times. Tris
e 7“8“ tue revars

on the tip when the r is orerated. If an exiension bell is _ /
comnected in series with the ringer of twe subscriber’s main set 3 slight
reduction in the deflection of the needle rpoulfs.

cuses a deflection prorortion=1 to the capacity on the
ng ke ng to nermal and preportional to the capacity

3
o
&

BREALTOWN TES _f_LL:;_l?B_I}sﬂAﬁY TEST GORD

34, When the breskdown test Fey is operated, tre followi

ng sequence of
oreration occurs:= (&) the Spr"nwﬂ 0f the imwpulse wheel MAM™ clcae
2

"
se, overating
A ing of the test
-, circuit direct to ground, and vpreévares for a cicsure of the high voltage battery
wrhen the CR and G0 relays operate, connect the tip of the fewt circuit to
© - ground through 96,000 ohms, vnder contrpl of the "B" gam of 'tre inpulse wheel,
.{b) the springs of the impulse wheel “B" coperate, rewoving ground through the
96,000 ohm registance from the tip of the test circvit and cornecting the 200
volt break down 1o tential through the 96,000 cohm wesistanse, make contacts of
the BT and CK relays, the armueter wzna:ng of the volt-pilliammeter and H*c:- tip
of . the test circuit, the ring of the cord remzining cormnected to ground, (o]
*ke spri"gs of the impvlse wheel "F" operate shert circuiting the 96,000 ohm
\registance and connecting the breakdown mnoten fial thr ough the redigtance lamps
dnd naks econtact of the BT and (R relays, through the williamse ter windir iz of
{he vol t-milliammeter to the t{ip of the test circuits By gradually charg
tre line condensers in this narmer, bell taps are avoided, (d) the springs of
the lmpulse wheel "'C" release 'aga‘n~*mp“ew~i“g the 20C velt potentisl on the
throu

tke BT, CR and OC relayss iz B%¥ relay cperated, connects t?e

gn

SRS

tip of tre test circuit th 90,000 ohms, {e¢) the springs of the impulse
wisediBH releage ulwu-““eﬂting ke 200 VOit battery and comnecting ground to
: tre tip of the test cirouit, (f) the eprings of the impulse wreel MAM release,

causing the BT, OR and GO relays to relezse, restoring the circuit to normel.
» To make the breakdown test on the ring of the line, tre BEV. key is cperated,
¢ togetrer with thre ivsulation breakdown keye.

TRANSMISSION TEST = PRIVARY TE3M SORD

ng the degree ol transmi ssion on the

Yey (TMT) completing coil cut=in
Tre “hecstwt'uvy ig tken’

er varied by adjusting tne

35. MTrese tests = £
line, Bach cperation of the tra
keyg connect tre line to' the 1 z
orers ted, and the current thircugh the transmi
rreostat, Ml o '

-+ ©

GOIN COLLECT AND REZTUEN_=~ PRIVARY AND - T““"TARY

. 36a. To test the opetat10n~of the coin ‘boxes on the sutsc iver's line,
the CC or (3 key 1s operated. The operatlun of the GC eccin collect key operates
twe D and GC reiays Tha operation of these relays commect 110 volt positive
direct current to tre tip side of the teat circuit through the millismme ter
winding of t‘e voltrnilliamme tor, Then the key is restored, the relays releass.
The oreration of the coin reivrn key "CRY operates the R and 60 relays connecé-~
ing the 110 volts negative diract current to tre tin gide of the fcst c;ruuat

e l‘downlo.adéd from: TCI Library - http://www.telephbnecolIectors.info - Source: Cohnections Museum, Seattle, WA
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through the milliammeter winding of the volt-milliammeter. The current

tirough the coin collector may be regulated by operating the special rhevstal
key and then adjusting the rheostat. In any case when a coin ig deposited in
a-coin box ¢f 2 pre~payment 1ine to which the primary test circuit is connected,
the deflection of the volt-milliammeter needle indicates what disposition hag
been made of the coin. - " ¥y ' '

APPLICATION OF TFE FOWLIER = SEGONDARY TEST GIRCULT ONLY

7 If trere is a cross of suffieciently low resistance cn a line to which
the secondary teut circuit is conrected the S5 relay operates, cecanecting the
ing of the A relay acruss the secondary test circuit supervizory lamp,
perating the relay to ground cn the armature .of the 370 relay préventing the
.lamp from lighting. ¥hen the Yowier key W is operated, 2 circuit is closed
from ground on the W kdéy, C brush of tre 2C0=R clecto*, meke contact of the A
relay, a second contact of *kn 7. key, to battery through the winding of tre
¥=1 relay, which operates. e H=1 rva cperated, (a) locks to ground on its
armature under contzol of tne F key, and connects the vinding of the ¥=2 relay,
to the break contact of ihe A reiay; {b} closes 2 circvit from the howler
sovrcs, break contact of the H=2 reisy, make contfact of the H«l relay,_break !

3 ke
contact of tre SR=2 relay, primary winding of the 49=i repeating coil, back
J4it frow ground trrough .the 149

i
to . the howler source, and (e) rlOﬂe” a circu
1nterruwtv;, break contact of the SR=2 relay, S brush and rormal contact of

e
el
the 200~R selector, to battiery tnrough the wi rda wg of the selector magnet
which operates, woving the selecter to the off= rcrmal. With the selector
switeh in its off=norn2l position, a circuit ig closed frowm ground through the

149 interrupter, bresk contact of the SE=2 relsay, 3 %ru“' of tre selector, off=
rormal cottact of the seleztor, to battery through the winding of the stepping

magnet, wrich operates and steps the brush assembly to the next terminal. he

operation of the interrupter continues to step the selector through one ;

revolution, .

38, The C brush of the selector in the off-rorral poeition cornects
section A=B ¢f the seccndary circyit cf the 49=4 repeating coil in series
with the 5=6 and 1=2 windings of the 23=A repeating coil of the segondary test
circuit, causing 2 minimuwn howler tone to he induced through to the 1line under
test, As the selector switch sdvances, additional sections of the secondary

of the 49=A repeating cnil are added to the cirecuit until the waximum aowler

tone is reached, at a ralf revolution of the solnctoro At t“e nezt step of

the sélector, the tone is agein reduced to a minimum snd e built up to a 5
maximum at the step previcus to the return to norral, nt thig point, 2 cirechit

is closed from grovnd on the SR brush of the selector, break gontuct‘of'the‘

SR=1 relay, to batiery through the winding of the SR relay, which operates:

The 8% and Si=~1 rclqv lock to ground on the make contact of the F=1 relay,

wren the SR arm of the selsctor switsh leaves the last contact, The SR~1 relay
operated, closes in 'avt 2 cirguit from battery through tre winding of e

SB=2 relay, make con ntacts of the SR=1 relay, to the last contact of tre SR arc.

%9, MThe selector moves thrcugh the secend revelution in t ‘e game manner
as it does -through the first, but when H'e SR arm rsaches the law“ tcrmﬂﬂal, a
circuit is closed from ground on the SE arm, last contact of the SR arc, make
contact of trhe Sh=1 relay, to. battery trrough the wi the SRe=2 relay

downloadéd FordPTC! Library ™ Fitt 7N§w%7\r’éé1§pﬁ€ﬁé%bﬂ§etd‘r Ghfo 1 & ”Ee“&oﬁn%c‘t% s Museu?ﬁe%%?tfe WA(
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magnet, stopping the interrupter., The SR=2 relay operated, als
. grovnd on the armature of the H~1 relay and opens tre circuit tn
windings of the 49=A repeating coil, disconnecting the howler ton
the oreration, the ® key must be again cperated, opening the circul
the H=1 relay is locked, releasing the relay. The H=1 relay relsas
the SR, SR=1 and SR=Z relays restoring the circuit to normal.

40, Should the plug be removed from the line 2t any time while the howler
is being applied, the 35 selay releacss, releasing the A reley. The A relay
releas ed, clo“es a b]ru nit from ground on the armature of tre H-1 relasy, o

...... ing of the ¥=2 velay which operates. The I=2 relay
operated locks to gr und on the armature of the H=1 relay under control of (re
¥ key and opens a civcuvit to tke primary of the 49=A rersating ccil, dig=
connecting the howler tone from ithe line, The howler tcne will not be re~
connected even though the line again becomes crcssed snd the S5 and A relgys
re=pperate,

= 2
©
o
”
(0]
iz
Red
e+

Loy
H
O
o
9,
,-9.
(D
s
3

41, Tre selector completes its two=revoluticons and returns tc normal as
described above, Then tre W xey is reatored tc normal, the H-1, ¥=2 anrd SR,
SR=]1 and SR=2 relays release., Should the H key be relessed at any time hefore
the selector has cempleted its second revolution, the H=1l relay releases,
closing a2 cireuit from ground on its armature, RY brush of the selsctor, to
battery through the winding of the stepping magnet restoring tre switeh to
rormzle The H~1 relay relsased, alsc opens 3 circuit through the primary
winding of tre 49-A repeating coil disconnecting tre howler teme. Witk the
¥ key re-crerated immediately, the rowler will not be applied until the RV
brush kas cavsed the velesctor tc return to normal as the circuit in which the
H=1 relay operates is opened at the C brush of the selsctor. Thig assures a
graduated application to the hovler tones

42. The nowler can be sprlied onlv by means of tre secondary test cord
as the operation of the Towler key (H) discormects the primary and secondary
test cords from the rowler circuit,.

43, Tre key marked ¥ is used to intesrchange the vrimary and secordary
test cords with resvect to tre primary and secondary testing circuits. When
tre key is in the normal position, the primary test cord is commected to the
primary testing circvit and the secondary cord is connected to the secondary
test circuit, The opsration cf the key mokes it possible to apply all primery
and secondary tests except tre third wire teet over tre secondary cord, and
all seccndary tests except the howler test, cover tre oprimary cord.
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CIRCUI T REOUIRTMEN TS
MECHANICAL REJUIRENINTS
207-A Armature gap 013" to .0lan,
{ STP) Gontact .gap 003" to .004",
i SLECTRICAT REOUIREMEFN TS
. OPFRATE ‘ JON=OPERATE RILEASE
Test 010 ampe. Test +009 amp,
Readje. 0098 amp, -  Readj. ,0092 anmv.
MECHANIGAL REOUIREMENTS
208~B ‘Armature gap 0187 to 021",

{17 %0 O} Contact gap 004" to 0057, A
The retractile spring tension ghall be adjusted
by bending the statiorary luz on the relay frame
and nct by bending the lug on trc armaturé., In
making the adjustment the stationary lug £kall not
be bent to an angle greater than 45 degrees from

the vertizal,

ELECTRICAL REQUIRENENTS

0152 amp, Peat 20138 ampe

Test
Beadja 0142 SN

Readj, »,0148 amp.

VECFAVIGATL REOUIREMEN TS

Armature gap 018t to 021"
_ Contact. gan .004" to 005",
Trhe retractile spring tension s+all bhe adjusted
by bending the stationary lug on the relay frame
and not by berding the lug on the armature. In
making -the adjustment tks stationsry luz shall rnot
be bent to an angle greater thian 45 degrees from

tre vertical;

208~G
(0*)

’ ELECTRICAL REQUIRFMENTS
Test 00122 amp, e, 00108 ampe
Readjs 0118 ampe. Rzadje 0112 amp,

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



(15 Pazes) Page #13.
Issue 1. = BP-501002,
May 26, 1921,

208G
{0=9)

Rl
(Ps
§3)

B99
{SR)

B147
(rcI
S01)

BR3
(H=2)

62
(0R=C0)
(BT)

162
(D)

. E64
(4)

%193
{PTC)
{sTc)

- -CIRCUIT REQUIREMENTS

- MECFANICAL REQUIREMENTS

~Armature gap- 018" to 0214,
- Contact gap L0041 to L0084,

The retract:le spring tension ghall be adjusted

by bending the stationary lug on the relay frame

and not by bending the lug on the armature. In
making the adjustment the stationary lug shall not
be bent to ar angle greater than 45 degrees from the

vertical ..

EL CT?IC%L R¥EQUI [?NTS

OPERATE - - .. . NON-OPZRATE
Test ,0152 ampo-. .: : ;. Test ,0138 amp.

Readj ° 0014:8 3111’0; & * BeadJ 3 ¢014'~ ampn

After a goak of i
aprroximately «3 3mDe. -,

i.Test o021 amp,

Read jes 015 anmpe.

Test ,0048 ampe [ ovl.. /7,
Readj. 0045 amp. =~ v v

Test 0020 ampe.:
Readj. 0010 amps:

Test 028 ampe "~ . - . 0 .Test .01l amp.
Readje o016 ampe. Beadj, .012 amp.
Test 049 am.;», 4 3 i, &ests;bﬁozamp.
Readje 042 ampe - . -Readjo. .+032 amp. .

. Test 063 amps . . Teet ,030 amps

- Readj. 5042 amp. ..o - .~ - Readje .052 amp.;

Tegt 064 amp, Test 092 amp.
Readj. o035 @mpe . ;-Baaaj.,3024 TP
Tost 096 smpeic: | fie, :.Test ,038 ampe ..
Readje .069 amps .. .. Beadj. «040 amp.
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RELZASE

After a soal of

approximately ,3 ambs

Test 0037 amp.
Readjs, 005 ampe

Teat 0023 ampe.

JBReadjo L0025 ampe

Test 40002 amp.

-.'>; Beadj, 0003 ampe.

- v
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361
(?D) &
(8D)

E367
(H)

£380
(sr)
®396
(rcO=
sco)

BA4T
(H=1)

3539
(m=U)

5791
{ADV=-1)

=103%
(SR-1)

71041
(SR=2)

1054
S (®)

71134
()

£1309
(D)

E200
{ADV)

.

OFERAT

X

l
c

Test 017 amp.

Readj. 016 amiPe -

Test 017 amp.

Readj. .012 amp.

Test 025 amp,
Readj. «009 amp.

Test. ,018 -ampe

i Readjo 5015 alliPe -

Test .034 ampe.
Readj- 027 SlPa

Test 016 zmp.
R_eadjo 2010 anmpe

Test 017 amp.
.R.eadjo 014 AP .

Test 021 anmp.
Readjs »016 amp.

Test 030 amp,
Readjs +020 ampe

Test 019 ampo
Readje 016 aumpo,

Test ,052 smpe
Readj. »018 amp.

Test 4017 P
Readj. »012 amPe

Test ,021 anmp.
Beadjs 016 amp,

CLRCTIT REAUIRININTS

Test ,010 gmpe.
Readj. 011 amp.

Test ,0075 amp.

s Beadj L) .'9008 am“ L] N

Test ¢013 anPe
Readjs. 014 amp.

Teat ,0055 amp.
Readj. 006 amp.

Tegt 0095 amp.
Readje o010 amm,

Test ,0095 amp,
Readje 010 zamp.

Test ,0095 amp,
Readj. o010 ampe.

Teat o011 awpe.
Readje «012 ampo

Test 0070 ampe.
Readj s SLOUTL amPe

Test ,0028 ampe
Readje 003 amps,

(15 Pages) Page #14,
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Test ,0005 ampe
Readjw 0001 31'-590

Test ,0028 amp.
Readjs 003 ampe

Test 0019 amp.
Readj. 002 ampe.

FOT%:= Adjust the straight outside spring of the make break
spring combinaticn to give tre greatest possible contact
pressure agzinst the bernt outside spring.
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CIRCUIT REOUIREENTS

OPERATE NON~OPERATE RELEASE !

§ : : d
5 %R L S e .
F Fi520 Test .030 amp. ©f 0 Test 014 ampe. ‘;
{89 Readj. 023 amp, - Readj. ,015 amp, :

Outer Tdge Test 040 amp, .
500 orms

WVECHANICAL RECUIREMENTS

12521 .- The air gap between tre armature an
Sounder cores, with the lever down, shall be

005" minimum,

ELTCTRICAT RENUIEEMENTS

The sounder shall be adjusted tc operate
on ,050 amps and to release on open
circuit, after overating on approximately

+250 amp, . - %
NG . ~=ASE=JO. CUR'D om=RAD 0D ATPROVED = C. L. SLUYTER, G.M.IL.

G=2T=22,

PR SR
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