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METHOD OF OPTRATION
SCHRMATIC FOR :
Sender Recording Key ind Testing Cord Circuit - JToccl Test Desk - Full Mechanioal
Pover Driven System. ' “
This Appendix was prepared from Issue 21 of T=501002,

The requirements for T200 relay shnll be chrnged to road as follows:=

CIRCUIT RIOUIRRINTS
THE READJUST REQUIRFMENTS SHOWN BWILOY ARE FOR NAINIATANGE USE ONLY
QPERATE NON=ORFRATE RELEASE

200 Armature travel ,0356"
(AIV)  Contact pressure 20 grams.
Readje ¢018 ump,
Test «023 ampe

mG."TgI"VL. GE{. DD‘CAIFC!I?P .LQPPROV.ED - JiL. m‘-q. G.M.L.
12=6=22,
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METOD 0F OPERATION
SCHEMATIC i
Se:;er‘ﬁecording Key and flesting Cord Gircuit = Toeal Test Desk =~ Full
Mechanical Power Driven System.

Pace 5, paragraph 17, line 6 shall be changed to read as fcllowss

The ADV~1 relay operated, locks to battery on cam T and closes a circuit
from battery through tre 149 interrupter OFL pilot lamp to grovmd through the
inner contact of cam D and alsc opens the fundamental circuit to keep the
ircomirg from returning te normal.
Pages 11 ang 12,

The 208 relays have been changed to read z§ followsi

MEGFANT CAT, RECUIRFMEZNTS

208~B (2) Armature gap .015% 4+ 002"
(1=91) (b) Contact gap = min. 004", max, CO7"

{c) The retractiile spring tension chall be adjusted by bending the
gstationary lug on the relay frame ard rot by berding the lug on
the armatare, In muking the adjusiment the ststionary lug shall
not be benl to an.angie greater than 45 degrees from the vertical,

ELECTRICAL REAUIRTIENTS

OPERATE NOF~OPERATR RELEASE
Special requirerments to insure fast operation.

Readj. »015 ampe. Readjs o014 ampe

Test 016 amp. Test 013 amp,

WeC.Ceo 4058 ampe

MECHANT CAT, BEEOUIREMENTS

208-G (2) Avmature gap = (015" &+ 002"
{0=9]) (b} contact gep = min. 004" max, 007"

(c) Trhe retractile spring tension shall be adjusted by bending the
gtationary Iug oan the relay frame and not by bendirg the lugz on
the armature, In making tris adjustment the stationary lug shull
not be bent to an angle greater {han 45 degrees from the vertical.

BIFGTRICAL REQUIRTHENTS.

CPYRATE NOIT-OPERATE RULEASE

Special requirements to insure fast overation.
Beadj. «01E amp. Readje. 014 amp. -
Test 016 amp. Test <013 amp.

NelleBa 175 2mn,
Hold ?”ocor}- ¢058 anmpo
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20 8=M {a) Armature gap = ,015" 4 ,002¢
{01) " (b) Contazt Gap = min., 004" max. 007"

(¢) Tre retractile spring tengion shall be adjusted by bending the
gstationary lug on tne relay frare and not by bending the lug on
the armature, In making this adjustment the stationary lues shall
not be bent te an angle greater than 45 degreey from the vertieal,

ELECTRICAT._ REAUIRTMENTS

OPTRATE TON-OPERATS ' BELEASE =

Special requirements to insure fast operation
Readj . aD]. 5 ﬁmp. Feadj L} 1014 am'_p.
Test +016 amp, Test® LOU13 amp,

W."E .r}- OUE—B 3!1'!209
Page 13,

i The ©194 ras been replaced by the 53153 relay whiceh has thé following °
. requirements, -

OPTRATE O N=QPERATE HO, RELEAS

‘h wd E
£1133 Srecial requiraments to meat hold circuit conditions.
(P10 Readjs +093 amp. - Readj, +061 arp. Readj. 072 amp,
(sTc) Test  ,106 amp, . _Mest 068 amp. Test LOE3 amp,
T Weefla o119 amp. ' We0.Ce o023 ampe W.Colo 094 amp,

Tre B791 has been replaced by tre w076 relay which has the following
resuircwents, ; i S

E1076 Readj. ,028 amp. Readj. -010 aup.
(ADV~1) Tegt o019 ampy - -Test . 0095 amp.
ch Icl 0020 amp.

NG o =JLS=1X o CHE'D.~WAL~CWP ., APPROVED = B, Lo SLUYTER, G.l.L.
G2 522 5 ’
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METHOD OF OPERATION
SCEEMATIC
Serder Recording ¥ey and Testing Cord Gircuit = Tocal Test Desk = Full
Wecranical Driven System.

Pages 3 and 4, paragraph 13, Tire 1, shail be changed to read as follows:

In position 11 a cirecuit is closed frow battery throuoh tre line
relay ir the incoming selector over the ring of the cord, "X' key normal the
PTC, 3C0, NT, and ADY relays normal throvgh the winding of the ADV relay. tha
PD relay orerated, cam B, to grcund on cam D operating ihe ADV relag.

13‘1'3 T rTTS“BT:{ Y CHEY D o "'"A\.QP"CWP o APPPOVED L 5 ) (P SI:UY’E:R » G McLa
O=25=22,
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METHOD 0¥ CPERATICN
y and Testing Cord Circuit = Tocal Test Desk =

Sehematic For Sender Recording I
Full Mechaniczl Power Driven Sys

Page 10, Faragraphs 42 and 43 snould be changed to read as follows:

42. The howler can be anplied only by weans of tie secondary test cord
28 tre operation of the rovler key (H) disconnects the primary test cord from
tie howler circuit,.

43. Tre key marked "X" is used to interchange trne primary and secondsry
test cordy with respect to the primary and secondary testing cirecuvits, When
the key is in the normal position, the primary test cord is connected to the
rrimary testing circuvit and the secondary cord isg connected to tre secondary
testing circuit, The oneration cf the key makesg it possible to anrly all
rrimary teuts cover the cecondary cord, and zall secondary tests except the
tovler, cver tke vrimsry cord.

BNG o~ =~CHMeC= BT, CHE'D o ~=CATL=~CWP, APPROVED = C. L. SLUYTER, G.M.L.
Qe2Bm 22 o
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METHOD ©F OPERATION
SUHIMATIC FOR

Sender Recording Key Ard Tesiing Jord ¢ ecnilt = Tocal Test Desk = I'ull Mechanical
Pewer Driven System. '
___EP_TE*P_J_DES_{TFE_‘ILIQE
1. Ohig eircuit Is uged ut the local test desk in a full mecharical office

Tox sett:np Up cornections o and testing subscriber's lines, It is designed

{0 oparate in corn ecticn witk a swecial incoming {est selector., The connection
to the selector is made by meang of .*.ss:‘:. Iines which terminate ir Jocks ot the
lodal ‘test desk. - Tre special incoming selector has sccess to any final which

may se"ect tre subscribez®s 1line,

2e It may be arranged for testing both marual and wechaniocal 1in or
mamial or weckanical lires onlye The cirevit has three cords, a vre imary a“d
vecondary test cord ird a dounder cord. Wie primary test cord is principally
ced in making the rovtire tests, such as tests for ground, foreign battery,
resistance, ballistic, tr ansmigsion, breakdown and tests r@qv;riﬂg the use of
trve Wheatstone bridge. The secorndary test cord is principally used for making
trose testd wrhich do net involve the use of thre voitw=iilanmeter and Wreatstone
hridge and is arraneced § ¢r machine ringing, tre rowler, dial test and sounders,
Zy veans of a key, the ﬂr‘ﬁ&“y and vebanddry tuSu circuits are inter=changeable
with respect to tieir cords, i

3o The sender equiymen: ig cormon tc both the vrimary and secondary test
cords. of the test desk end ig nurmally eonnected to buth., When either of the
twe teet .cords is vsed, the sender is sutomaticelly disconnected from the others,
Sneuid both primary and sccondary ‘test cords be connected to tre incowing test
seiector before the start key fs operated, and the sender eviteh is Gff mnormal,
the primary test cord sutomalically takes precedence cver the seccndary, The
sender circuit is arrangsd tu make selecilons on eitrer a "test" or "no test” basis,
dnmnding on ibe ﬂelenuon of the start keye '

4, The sleeves of t‘ne, test line:e to the gpecial incoming test selector,
with whiceh the test cords are used; ave neruaily grounded through a waximum
resistance of 1102 ohus, rig vealstanse i veduced to 3 maximum of 52 ohms fox
the yurpose of digcharging. the sende™ ané cunnecting the testing apnaratus when -
selection isg completed, The glieeve of {esi lines itz the zero operaior, toll ;
switctboard and trouble desks, sre groundad through a maxirum resistance of 52
ohm8. The siceves of teat lines tc the main frames are grcunded through a
waxinum registaace of 3% ohme,

y. DB _’LI'L’;FD MGRIPTION

L“PTF' IN("O"’"‘TG TEST S"‘L"‘ SIOR

3 ""_!'-‘7.'{‘3}3‘ LIVE TES 'Tf"Hi’SEfr?G- PRIVARY THST CORD

o
oy

G)

B¢ Tre vlug of the mrd 1 Ty, & ::n.d. is inser‘ed in the jack of a test
“ine to incoming test selec‘or, the proper numerical kays are depressod, E_"“d

e "SUM start key is operatad, When the primary iest cord s inserted in the
¢ break

is
ook of the test line, battery on th 1k oimtect of the PCC relay is clogsed
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threugh the nermally made contacts of the 3 WT key, winding of the PTC relay,

to ground through the sleeve relay in the test line circuit. The PTC relay .
does not operate at this time, howover, due to the high resistance in thre h
sleeve of the test line. Tre operation of any of ihe numerical ¥eyd closes a
circuit from ground tirough the common contacis of the overated aumerical key,
to battery through the winding of the TH, H, T, or U relay, operating any or a1l
relays depending upon which rumerical keys are overated, The TH, H, T, or U
relays operated, closes a circuit from battery througr the windin :r' of the T
relay in thre incoming test selector, tin of the test line and cord, break contact
of the PTC relay, winding of the PCI relay, cam J, break contact of the 30
relay, outer contacts of cam H, winding of the STP relay, A ard B résic taﬂceus'
to ground on the armatvre of t*e 0' relay. The ICI relzy operates, but treT
relay in the incoming circuit and the STP relay do not operate due to tre righ
registance of the winding of tre P0I relay.

6, “Te PCT relay operated, (a) closes a circuit “row battory through tie
lower inner and uprer cuter contacts of cam 1, winding of the K0 ‘relay, in
rul tiple with tre A lamp, moke contact of the PCI relay, meke centact ef the
operated ™, H, T, or U relay, mike contact of. the "ST" key, to ground on the .
lower contacts of cam C,. lighting the A lamp and operating tre PCO relay, (b)
closes a circuit from battery, through one winding of the ST relay, ‘which also
operates to the same ground on cam C. The FCO relay operated, (a) locks to
ground on its armature, (b) disconnects the tip and ring of the secondary test
cord from the sender circuit, (this feature is provided so tnat if the 'plugs of - -
both primary and decondary tedt cords are inserted in the jacks of test lines
before the ST key is operated, and the sender switch has moved off rormal, the
primary test cord only is connected to ihe sender ,) (2) disconnects  ground from
an armatere of the SCO relay, (&) opens the circmt from battery through the
winding of the PTC relsy, and (e) closes a circuit from battery trrough the .
winding of the PD relay, which operates in the sleeve circuil, Trhe PD relay
operated, prevents tre opsration cf the D relsy, the function of w"mh is
described under "OVERFLOW".

%s The ST relay operated, advanges t‘e switek to pasition 2., In position
2, a circuit is closed from battory irrough tre contact of the 139 type interruptcr,
make contact of the ST relay ard sender pilot.lamp to grovnd on the lower inner:
contact of cam ¥, causing tre lamp to flash. In position 2 the winding of the
PCI relsy is short circuited through the outer contacts of cam J relsasing the
FCI relay, The PCI relay released, reduces tre resistance of the fundawental
circuit sufficiently to operate the I relay in tre incoming selector and t‘:e
gtepping relay in tne sender circuit, : J :

INCOMING BRUSH SELECTION

8¢ Assuming thousards key 6 to be operated, four imrulses will dbe required
to satisfy the sender, therefore the pulsing path is closed to the 3 counting
elay. This cirevit is traced from baitery through the winding of the 3 counti=
irg relay, bresk centact of the 3* relay, lead 3, contact of the thousanda key
6, upper outer and lowsr inner contacts of cem 4, make contact of the STP relay,
to ground on the lower outer contact of cam E, operating the 3 countirg relaye.
Turing brush gelection intermitient grovnd is connected tec the tip side of the
fundarental circuit by means c¢f the A commutater in the ingeming selector cizouil,

P
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. a}ternataly grort=circuiting tre STP relay trus rcleasing it and vermi tiing

its re~cperation, When the STP relay releases, the stort ciravit around tre
winding of the 3¢ counting relay is removed alicwing it to cperate in geries
with the 3 counting relay. The 3 ard 3! counting relaye lcck in gsarlieg, to
grovrd on cam Ds The 2, 1, and O ssts of counting relave ave cimilarly

operated by tre second, trird and fourth impulses frow the incoming A cummutator,
Tre cperation of the number O' counting relay cloges 8 cirsuit from groend on
its armature, unier cuter contact ¢f cam B, o baitery through the winding of
the K mugnet, advancing the swilch to position 3, the A cam advancing the swiich
to mogi tion 4. In position 4 the fundamental is closed cperating the ST r6isny
for incoming group selection,

IVCONINCG GROUP SELECTITN

9. Assuming “undreds ey 7 to be operated, two imprlses will be required
to satiufy the sender for inceming zrovp geleciion, the first iwprlse opsreting
1 set of counting relays. The operating circuit is from baliery, thrcugh ire
winding of the 1 countirg relay, dreak gontnct of ihe 1Y counting reiay, riagnt
ovter centzct of tre 6 thcusand key depressed, corntacts of the ¥ tundreds key,
upper outer and lower inner contacts of cam F, wake coxtacty of the STP roliay,
uppex outer contact of cam B, to ground on tre lcwer inner contact of cam D,
operating the 1 counting velay. The tip eide of tre fundamerial circeovit is
intorm] ttantly short-sirevited by impulses from the ircowing B commmtator,
trus the 37 relay suocessively releases and re-pverates., The releags of tke
3T? relxy, reroves the shert circult from the winding of the 1% gounting relay,
whigh oreratecs e Zerp comnting relsys awe similsrily cperated by the second
wwpulise applied to tre fundauental circuits The .Y cou v ..g relay orerated,
egdvances the uwltch to position 5, the cam A advancing tre switch fc posl tion
6. As the switor advances from ypogsiticn 4 all cperated counting relays
relsage .

FINAL BIPTSE STLRCTION

10, In position 6 tre fundemental circvit is sgrin ¢losed onerating tre
37 relay for finel Trush salection. Pinol brush celection is rade similar to
incoming brush selectiones When sufficient impulses nave heen gent back o
gatiafy the sender, the 0! counting reiay crperates, advancing the swiieh to
rosi tion 7, the cam 4, ed7anzing the switch to position B, As the switeh leaves
rosi tion 6 all operated counting rolays release.

TEVS SELZCTION

11, In rosition 8 the fundamental cirovit is again establisked cperating
the 3T relay for final teng selscticn, Final tens geleation is made similar
to incoming brush selezilone The reguired guuvnting relays being operated, tre
fundamental circuit is orsned and the swilcech is advanced to positicn 10 for
units selection, i '

INITS SELPCTION

12, Units selectior is mzde in a manner simiizr to incoming brushk
selection. Impulses from the finsl U ccmmutator acivating the STP relay. When

| ;‘klﬁ f 'l\ . ’ . ] &
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gafficient impulaes have hesn sent bask to satisfy the sender tie (' relay opeustes
advancing the switch to position 11,

DiSCIARGING TVE SENDER
13, In mesition 11 a cirenit is closed from battery  through the line

relay in the incowing selsctor, cver the ring of tne cord, broak contactu of

the PTC, S00 and NT relays, to ground through tre winding of the ADV relsy

which cperatess The ADV relay oprerated, losia to batiery on cam T and cloges

2 circuit from battery through tre inner ncontects of cam I, operating the

ADV~1 relay. The operation of the ADY relay oveng the ring of the circuit trus

relcasing tre line relay in the incuming, which advances to its talking position.

The ADV-1 ralay cyrerated, also locks tu battery en cam I, and closes 2 eircuit

frem ground on its armature, cam B, t5 battery trrough tre winding of tre R

magnet, advancing the swiich to yvosition 12, the A cam advancing it to vosition

18, A9 the switchr passes through positions 12 %o 17 the ADT reiays relsase

and a circuit ig closed from tatiery on cam I, to ground through the windings

of the key release magnets which operaie, releasing all overated keys., The

release of the keys release the U, T, H and '™ relays. As the sender switch

advances from position 17, the circuit thrcugh the winding of the FCO relay is

opened at cam I, releasing the relay. The FCO relay releassd, releases tre 3T

relay. The ST relay released, 1ights the sender pilot lamp, to ground on cam

E, and advances the switck frcm positicn 28 toc normals Tre lighted pilcet lamp

is an indication that selection is completied snd the sender switch ig returning.

to rormale The ST relay relcased alsp extingvighes the A lamp, connects the .

gender to tre secondary teost ccrxd and malntaing battery on the sleeve of tne

test cord through its continnity contacts and the winding of the PTC relay.:

14, The sleeve of the tezt line is grounded through a maximum resistance
of 1102 ohms until after incoming test seiecicr swiich advances to position:
1=3/4, {which cccurs after the winding cf the PCT relay is short cirovited)s
A8 tre incoming advancse 2 relay in ths test Iine circuit overates, reducing
the sTenve rasistance to a maxipumr of B2 obws, causing the PIC relay io operate.
Tne PIe reisy cpsrated, digeonmects tre tip and ring of the primary test cord
from thA sender end connecis them to the testing eguipment. Tre PTC relay
operated, alsc closes a cirenit frowm ground on its armature, lighting tre -
primary supervisory iamp as an indicaticn that tre test man may proceed vith .-
tre tests,

s

LINE TEST = N0 TEST BASIS. = PRIMARY COED

~ - 16, To select 2 1ine en a no test basis, the operation is the same as
that described under "M3:guiar line itesi = Using Prirmary test cord," except.
that the no test key (I() of tre sender circuit ond the M key of . the primary
test cirenit are operated, instead of the "ST* koy., The operation of the M key,
(2} closes in part the operating cimcuit of the PCO relay, {v) discommecis the
repeating coil and battery from the test set znd (c) commects the meni toring
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circuit to the test cord. Trerefore, the PCO relay cperates ‘o ground on cam
C through the contacts of the "NT' ang ' keys. This is to prevent tie
interference with tre transmission of a subseriberts line, should the
=B.G.-C.I. ey of the test ci»cu’t be operatod when a busy line ig selected.

16, After final tens selcction in rosi tion 8, the O' relay operates and
closes a ecircvit from eround on its armature, vpper contacts of cam G, contants
of the NT key, to battery through the wirdings of the NT relay which oneratos,

"The NT.relay operated, locks trrough the break contasts of tre 3C0 &and PTG
.galays, ring of the test cord, test 1ine, ard incoming sélector, to ground on
‘the ring of the final selector. As the final selector, vpon the completion of
final units selection, advancea through its '"no tegi™ posi tion, battery trrough
the windings of the NT relay, in parallel wits the battery trrough the 1200
ofm wirding of the L relay in tre incoming, operates the P.B.X, relay in the
final selector, allowing the firal selscior to rest on a busy terminal. As
the final selector advances the NT relay releases.

QVERFLOW

17, Shovld the sreciai incoming test selector ego to overflow during
selection, a circuit is closed from battery on the ring of the incoming, ring
of tre test 1line, and lest cord, break ccntaet of tre PT0, SC0 and N7 relays,
to ground trrough the winding of tre ADV reiay which onerates, The ATV rolay
operated, cleses a cirevit from battery trrough the inner contacts of cam I,
make contacts of tre ADV relay to ground througr tre winding of tre ADV=1
relsy which operateg. The ADV=1l relay overated, lccks to hattery on cam T,
and closes a circuit from battery through the 149 interrupter, GFL vilot lamp,
to ground through the inner contacts ¢f cam De The OFL pilot lamp flashes 1

. until the plug of the test cord is momentarily witrdrawn from the jack of tre
test line, or the diszormect key in the associated test line cirgrit is ’
operated, releasing the PD relay. The PD relay released cleses a circuit from
ground on cam D, upper inmer cwmtact of cam B, brezk conlactls of the PD ang SD
relays, to battery through the winding of the D reiay which crerates, TreD
relay operated, locks ic ground on cam D and also cloges a circvit from the
same ground to battery througr the vinding of the R magnet, sdvancing the
‘switek to yresition 1%, The A cam advarces the swiich to position 18. The

witeh advances to normsl frow crourd ¢n the asrmature and break contsct of the
ST relay. 'fhe oy relsase magneis and the ™ , ¥, T, and U relays release, as
described in paragraph 13. :

18, The togting key equipment of the test cord cireuit consists of, {a)
a key marked KEV. which is used tc reverse the tip and ring sides cf tre
primary test circuit witih respeet to all apparatus ‘comneczted back of . the ring-
ing Xeys, {(b) a ey warked "4" used to cormact ground to either gide of the
1lre under test, (c) 2 repeating ccil cut~in way marked HOCI to connect talk=-
inz battery to the test cords. (&) a ke. 'marked "M" to conneét the teleprone
eircuit to the iprimary. test cireuit for monitoring purposes, (e} a key markad
T which is used to connect tre wire criefts. tclephone set to the primary test
circuit for talking purposes, (f) a set of vinging keys (mot shown on this
draving) used to operate the ringers at sub=station sete, (g] a tranamission
test key marked "TIT" used te comnect the telephore circuit and an artificial
) csble fo tre line under test to determine the degree of tne transmigsion of

-
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the lina, (& } 2 key marked "3 WTt, used to-test ihe sleeves of the circuits to
which' twe- plug of - the -test.cord is.commected, (1) 2 %ey warked "FEWF" used to
discernect the volt-milliammeter from the testing battery and to cernect it fo
ground to test for foreign potential, (j) & key marked "VH=-REV' used in
" conjunction with'the FEMF key, to reverse the leade from tre voltmeter wii Tilge
of ‘the volt=milliammeter with regpeet to the tip and ring of the line -under
 test, (¥) a key marked "20.000 orms", used to disconnect ihe 100,000 orm volt=
) nilliarneter winding and the hundred volt testing battery from t“e testing:
circvit and to connsct the 20,000 ohm vol t=milliamrmeter winding in series with
" the 20 volt teating batiery ta the testing circuit, (1) 2 key marked 11000
ohms" used in a marner similer to that described above for the use: of: the :
20,000 ohm secale changing key, but comnecting the 1000 ohm winding of the
voltmeter in series with the 20 volt hattery to tre testing cirzvit, (m) two
coin keys one marked "GO' and "OR" for making coin collect and ccin refund
tests, (n) a key marked "RFE" uvsed to discornect 2 short circrit frem the wind-
ings of tre rheostata, {o) three rhecstats vged toc very the current in the.
milliawme ter winding of the voltdmil“iammetera

19, The testing key equipment of the secondary test ccrd cirenit congists
of (a) howler key marked (¥) and apnaratus for aprlying a,sradugted howler tore
to the line, (b) a dial test key marked Wpir “ed-for conrecting apnaratug A
" teo test the Speed and accuracy of station vd osi tion dialy, ~le} an:assocgiated
rlﬂgirg circuit (not shovm on this drawing), for raking semi=gelective machine
ringing tests of subscribers' stations, (d) a key marked "RHV for reversing
‘the .tip and ring of tre tes! cord with respect to tre tip.and ring ef tre,
gecondary testing circvit, {¢) a srounding ey, (6) vsed to comnect ground to
the tip of tre 1line when t“e reveating coil ground is discennected,: (f). a,
meni toring key (M) for co“nectlrg_;elovfcﬂe sety to tre secondary test clrcnlt
for monitoring purposes, (g} a key marked MM for connecting 'the telephons szt
~ to-tre secondary test circuit, {r) a“key marked "S" for. corwectaw g.battery and

-ground to the rinrg of tre secOﬂdaﬂv test circuit i e e

20, The "X key is ased to 1“te“crﬂrg° the testinw eq;iywe“t of tue
IT1marJ and secondary test corda, with -tre exception of tre Howlen ¢ quipqent,
which can be used only v1tP tb beébndary test'cord.

21, The various tests and cperations and the menrods amployed 1n 312H
forming them are as follows:= (a) TALFING OVER PRIMARI AFD %EUONDARY T T

22, The telepqcn= ‘set is ﬂormally disconnected from tre Lesuinﬂ line.
‘o' talk over a line which is ronrecoed to tie vrimary testing eircuit, orerate
the primary "TALYING' and "R.3.C.I." keys the overation of which: connects the
" teleprone set to the line and Lup*ﬁles talling battery.  To talk over a lire
" sormected to the secondary tast ccrd circuit, ‘the secondary talking key oy 1o
operated. In hoth cases, regular e cord supe*v1s1on 1q ohua1wedn
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TES™S FOR GROUNDS =~ Primery Teet Qirsuit

23, To test for grounds cn the ring.of tre line, no keys need be
operatod. Normally the 100 wvolt testing battery is connected to tre ring, in
series with the. 100,0C0 chm winding of the volt=milliammeter. If the line is
clear the voltmeter should show no deflection cr at rost a very small one,
except, in the case of 3 party line with the receiver off the switchbook at a
"ring" station, If a ground is indicated the resistance may be determined as
explained later under "Tests for Short Cirevits", If tre deflection is in
excesy of that which the testing battery can prodvee, there ig an indication
. that tre line is crossed with s foreign gource of current, To test a grovnd

on the tip.of the lina, reversing ¥ey is operated.

24, To measure 2 high resistance pround tre 100 vclt testing batiery is
vsed, On account of the high resistance in series with the 200 volts cf the
volt milliavmeter and the necdle shows 2 greater de‘lecticn tran would be
the case if the 20 volt testing battery were used, thereby giving a chance feor
greater accuracy. In messuring small resistances the 20 volt battery is used,

25, To test with the wi'liummeter the repzating coil cut in key is
operatéd, Thias connectls orne winding of the vel t=nilliammeter to-the. ring o#f
the zircuit in series with the central office battery. If the line is clear
ro deflection will occur. This test ig made on the tip by orerating the.
reversing key also. '

TESTS _TOR GROUNDS = SECONDARY TEST CIRCUIT

26+ Wren the voltueter indicates & gwinging around, of apparantly high

resistance it is desirable to supplement tre foregoing tests by a test with .
he SR relay. This test is made with all levs in treir normsl positions,

except tre relay key "S". The operation of this key con"ects ground to tre
tin and 24 volt battery thrroush to tre winding of tre SR relay to the ring of
tre testing circuit. The SR relay oreratss, if there is ground on tre ring
or a crogs or the 1line, in turn operating tre sounder (S). A test is made on
the tip by operating the revnraiﬁp key in addition %o the operation of the
S “ey.

27. If tre opticonal wiring "To Buzzer Test Circvit", is furnighed the
operation is tre same except trat.a relay with a make and bresk spring cou=
biration replaces the SR relay and a buzzer replaces tre zounder S,

ST FOR SEORT AIRCUI TS

28, Tests for crossed lines are made by overating the ground key (6).

I” the 1ine 15 aressed the volimeter» neoedle snows a deflection wrich is un=
changed wwen tne NRY. key is cperated, The sraller the resistance of the srort

9“rc¢1t in the iine, tre oveater 1s tre deflecticn. In 2ll cases, the volt~
e ter reading bears the sawe ratio to tle voltreler registance, as the
dirference hetwean thig reading and the testing bhatiery voltage bears to the
axternal registance. The line resisiance is calculated by dividing the
difference between tre testing batlsry voltage and tre voltweter reading by
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the. voltreter reading and multiplying this quotisnt by the resistance of thre
voltmaler coil. For example, if the voltweter coii has a résistance of
100,000 orms, the testing battery has 3 votential of 100 volts snd a reading
of 40 volts 18 obtained in the line, the resistance of tre line is 100 minus
404 maltiplied by 100,000 or 150,000 ohms, For weasuring lower resistances
the lower scale and lower. veltages are uced.

29, To test with the rr,illia}nrz;eter, -ope'x;ate the L W and @ keys., The
deflecticon of the milliawmeter results if the line is crossed. Tre rr.illianamr.‘er
needle returns to zerc when tre R.C.G.l. k3y is restored to normal .

CONTH!!JI.T‘L’ TEST :_PBI!_“'L,AB_X*_-'@.S.T“_M@IR 12

30s Continuity tests are made in the same manner as tests for crosges,
On lines equipped with standard commen battery sub=station sets which have a -
condenser in series with tre ringer, ro deflection occurs unless the receiver”
ig rewcved from the switchhoolk at the sub=station, or the line is cro ssed.
If it is not convenient to have the receiver removed, a very satisfactory
test of continuity can be made by cperating the. REV key several times., This
resul ts in momentary deflections of the vol imster nsedle, duc to the discharsae
of the station condensor, if the line is continuous. A test for conti‘uit?
should always be preceded by a test Tor chund.

TESTS FOR_CROSSES WITH LINES_CARRYING CURREFT = PRIN g TEST CIRC UL -

3ls To test a 1ins for foreign battery, the batt"ery c'u't-o*‘f key "FEME"Y
is operated, This comnects tne voitmeter to the ring of the fost circuit, with
ground: The exterrai rotential conses 2 nogative reading of the voltmeter,
the "REV' key is then also operatsd, thereby reversing the voltmeter connection
with respect to the line, To tesi the tip gide of tre line the regular "REV"
key is oxerated. :

TESTS_FOR_CROSSES W'Im D'N"P hIl‘T"“% PBIM:‘L'RY A¥D %“CON’)AWY s T (‘I"’!GUI'E

m FNVJUWP’HFN WI"T’ ,.M‘H O‘F"E‘.R

32, To test for a cross between two lines, one of thom is conriected to
the primary testinmg circuit and the other to tre ‘secondary testing circuit.
Pre tip and ring of tre secondary testing cireuit is connected to ground by
the oreration of thre segordary greund ard reversing keys and testing twe line °

conrected to the prims ry testing position for grouvnd as described under "Test
for vroands" : ' '

BATLISTIC CAPACITY TUSTS = PRIMARY_ TESTING CIRCUIT

33, These tests are vade to determine aprroximately the value of the
capacity of tre live in logating an cpen or the capaciiy of tre attached
. condengers, The oirouit is arranged for a grounded capacity test only, unless
the "I?*eats\.one brides clrewit is equipred, in wrich cage tegts for mutval
cavacity are made by operating the Wheatstone bridge key which disconnects
ground from the testing battery,- To test a line for grounded capacity, the
ground key is o-neratad, then tre reversing key i3 guickly orsrated :-md released

o



( 15 Pages) Page #9.
S D Issae 1 = BT=H01002,.
e A P May 26, 1921,

- several times. Tris ceuses 3 deflection prorortionel to the capacity on the
»ing, wren the reverging key returns to ncrmal and preporticnal te the capacity
on the tip when the reversing key is orerated. If an exiension bell is ) [
connected in series with tre ringer of the subzcriber's main set a slight
reducticn in the deflecticn of the needle results,

BREABTOWN TEST ~/PRIMARY ST GORD

34. When tre breakdown tast ¥ey is operated, tre following sequence of
creration occurs;~ (a) tre sprimes 0f the impulse wheel MA" clcse, ozeratin
tte BT, CR and OC relayss <Uic D% relay cperated, conmects tre ring of the test
circuit direct to ground, and prevares for a cicsure of the high voltage battery
aren the COR and CC relays operate, connect the tip of the test circuit to
ground through 96,000 ohms, vnder control of the "B" cam of tre imymisze wheel,
(b) the springs of the impulse wheel “B" operate, rewoving ground through the
66,000 ohm resistance from tre tip of the teat circvit and conmnecting the 200
volt break down potential trrough the 96,000 ohm resistance, make contacts of
the BT and COK relayd, the amueter winding or tre voll-williammeter and the tip
of . the test circuit, the ring of the cord remaining comnected to ground, (cj
- the springs of the impulge wneel "G operate short circuiting the 96,000 omnm
resistance and connecting ti:e breakdowm wpotentizl through the resigtance lamps
and wake contact of the BT and (R relays, throvgh the williammeter winding of
ire vol t-milliammeter to the tip of the test circuits By gradually charging
tre line condensers in this mamner, bell taps are avoided, {dj the syrings of
the imwpulge wheel "C" release again lupressing the 200 velt potentisal on thre
tip of tre test circuit through 96,000 ohms, {c) the springs of the impulse
wheel "B" release discomneciing the 200 volit battery and connecting ground to
the tip of the test circuit, (f) the springs of the impulse wheel "A" release,
pausging the BT, OR snd CO relays to relezse, restoring tre circuit to normsl.
To make the breakdown test on the ring of the line, thre RRV, key is operated,
togetrier with the insumlation breaxiown key.

FRANSMISSION TEST = PRIMARY TB3IM OORD

35, Trese tests zre made for testing the degree of transmission on tre
line, Rach creration of the transwission test key (IMT) completing coil cut-in
veys conrect tre lire to the telephome circuit. The rheostet key 1s tren
orersted, and the current tircugh the transmitter varied by adjusting the
rreostat,

GOIN COLLTCT AND RETUEN_-~_ PRIMARY AVD TERTLARY

36. To test the operation ©f the coin boxes on the subscriber's liney
the GO or (% key 1s operated, Th2 operation of the 0C ccin collect key operates
tve D and 00 relays. The operation of trese relayy commect 110 volt positive
direet current to tre tip side of *he test cireuit tnrough the milliamme ter
winding of the volt~milliummater, Thon the ¥ey is restored, the relays releass.,
The oxeration of the coin reitvyn key "GRY operates the CR and OO relays congect-
ing tre 110 volts nezative dirsct current to tre tin cide of tve test circuit
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through the millismmeter winding of the volt=milliammeter. The current

tirough the coin collector may be regulated by operating the special rhevstatl
key ard then adgantaﬂg the rheostat. In any case when a cein i8 deposited in
a-coin box ¢f a vre~payment line to which the primary test circuit is connected,
the deflection of the velt-milliamweter needle indicates what dispo~1tnon has
been made of the coin, :

APPLICATION OF TFE YOWLIR = SECONTPARY TEST SIRCUIT ONLY .

37, If trere is a cross of sufficiently low resistance cn a line to which
the secondary test circuit is conrected the 35S relay operates, connecting .the
winding of the A relay acruss the secondary test circuit supervisory lamp,
ocrerating the relay to ground cn the armature.of the STC relay préventing thre
lamp from lighting. Uhen the Yowier key W ie ovperated, a circuit is closed
from ground on the H key, € brush of tre 200~=R ﬂeleétor, make contact of the A
relay, a second centact of the ¥ key, to bhatt tery through the winding of tre
B=1 relay, which operates. The ﬁ%l ru_dy cperated, (a) locks to ground on 1its
armature under contzol of the ¥ key, and connecty the viirding of the W-2 1elay,
to the dbreak contact of the A reilsy, {b) closes 2 circrit from the howler
sovrce, bresk contact of the H=2 reisy, make contact of the H«l relay, break ;
contact of tke SR=2 relzy, primary windinge of the 49=4 rapeating coil, back
to tre howler source, and {e¢) cleses a circuit frow ground trrough .thre 149
interrupter, break contact of the SR=2 relay, S brushk and rormsl contact of
the 200~R selectcr, to battery tnrough the winding of the selector magnet
which operates, moving the selecter to the off=normal, With the selector
swite® in its off=norn2l position, a cirouit is clesed from ground through the
149 interrvpter, bresk contact of the SR=2 relsy, S brugh of the selector, off=
rormal cotact of the selezior, to dhattery thrcugh tie winding of the steppin
magnet, wrich operates and steps the brugh assembly to 'the next terminal. mhe.
oreration of the interrupter centinues to step the selsctor through one '
revolutions :

38, The C brush of the selector in the off=rorral poeition cornects

section A=B of tre sccondary cirsyit ¢f the 49~A repeating coil in series
with the 5=6 and 1=2 windings of the 23=A repeatirg coil of the segondary test
circuit, causing a miriour howler tone to be induced trrough to the line under
test, As the uelﬁctcr switch advances, additional sections of the secandary

of the 49=A repeating cnil are added to the cirewit until tre waximum howler
tone is reached, st a ralf revolution of the selector. At the next stop of

the selector, tre tone ls agein reduced to = minirum and isg bvzlt up to a
maximum at the step previcus to the return to normal. At this Qﬁinu, a circvit
is closed from ground on the SR b=ush of tne selector, break contact of the
SR=1 relay, to battery through the winding of the SR relsy, wiich operates:

The SR and SA~1 relays IOLK to ground ocn tihe maks contact of tre =1 relay,
when the SR arm of thre selsctor switsh leaves the last-contact. The SRﬁl relay
operated, cloges in paxt a circuit frowm batiery through tre winding of ihe
SR=2 relay, make contacts of the SR~1 relay, to the last contact of tre SR arc.

39, The selecto» moves thrcugh tre secend revelution in the same manver
as it does -through the first, but when the SR arm rsaches the last terminal, a
eircuit is closed from ground on the SR srm, last contset of the SR arc, make
contact of the Sh=1 relay, o battery trrough the winding of the SR=2 relay

wrich o;evatﬁs. /ﬂme ST=2 relay orerated, cpens tre cirenit throuah tre ﬂte* ng
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magnet, stopping trhe interrupter. The SR=-2 relay operated, alse lecks to

groend on the armature of the H~] relay and opens tre circuit trrough the primary
windings of the 49=A repeating coil, dlsconnecting the howler tone. To repeat
the oreration, the ® key must be ag2in cperated, orening the circuit in which

the A=1 relay is locked, releasing the relay. ™e H=l relay relisased, release?
the SR, SR=1 and SR~2 vrelays restoring the circuit to normal,

40, Should the rlug be removed from the line 2t any time while the nowler
1s being applied, the SS relay releasss, releasing the A reley. The A relay
released, closes a circuit from sround on the armature of tne H-1 relsy, t
battery through the winding of the ¥=2 relay which operates. Tre I'=2 relay
overated locks to ground on the armature of the H=1 relay vader coutrcl of the
H key and opens a circvit to tre primary of tre 49=A rersating ccil, dig=
connecting the howler tone from the line, Tne nowler tone will not dbe re-
connected even though the line again becores crcssed snd tre SS and A relays
re=operate,

41. Tre sclcctor corpletes its two=revolvtions and returns te normal as
described above, TVhen tre F ey is restored tc normal, the H-1, ¥=2 ard SR,
SR=]1 and SR=2 relays release, Snould the H key he relessed at any time hefore
the selector has ccomwpleted its second revolution, the H=1 relay releases,
closing 2 cireuit from grovnd cn its armatvre, RY brush of the selsctor, to
battery through the winding of the stepping mapgret restoring tre gaiteh to
rorm2l. The B~1 relay releassd, 3lsc ovens a cirecuit through the orimary
winding of the 49-A repeating coil disconrecting tre howler tcme. Witr the
¥ key re-crerated immediately, the rowler will not be aprlied untiil tne RN
brush hag cavsed tie uzelsctor tc return to mormal as tre circuit in which the
H=1 relay operates is opened at the § brush of the selactor. Thig assures a
graduated apprlication to the hrowler tone.

42. The nowler can be spvlied only by means of tre secondary test cord
as the operation of tre Ycewler key (H) discormects the primary and secondary
test cords frem the howler circuit.

43, Tre key marked ¥ ig used to interchange the vrirary and secordary
test cords with resrect te tre vrimary and secondary testing circuits. When
tre key is in the normal position, the primary test cord is conrected to the
primary testing circvit and the secondary cord is conmected to the gecondary
test circuit, The opsration cf the key makes it possible to aprly all primery
and secondary tests except the trird wire test cover tre secondary cord, and
all seccndary tests except the Yowler test, cver tre orimary cords
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CIRGUL R REQUIRTNENTS

MECHANICAL REOUIREMANTS

2074 : + Armature gap 013" to .C1l4n,
{sTP) Gontact .gap 003" -to ,004".
_‘ ELEGTRICAL REOUIRENEFTS
OFFRATE - NON-OPERA TS RULEASE
Test «010 amp. Test +00¢ anp,
Readje 0098 amp. Readj. .0092 amv.
MECHANICAL REOUIREMINTS
206-B "Armature gasp 016" to 021",
(1* to 9*) Gontact gap 004" to ,005",
; The retractile spring tension ghall he adjusted
by bending the stationary lug on the relay frame
and ngt by bending tke lug on trc armaturé. In
making the adjvustment the stationary lug shall not
be bent to an angle greater than 45 degrees from
the vertizal, .
ELECTRICAT, REOQUIREMENTS
Test 0152 amp. Test +0138 ampe
Eeadj. »014€8 amp. Readj. 0142 amn.
VEGHANICAT_RENUT REMEN T3
208=0 Armature zap 018" to .C21v

s (o) 2 Oontact gan 004" to 005",
The retractile syring tenzion u+all he adjusted
by bhending the stationary luz on the relay frame
and not by bending the lug on tre armature.’ In
making tre adjusgtment trs stationary lug shall not
he bYent to an angle sgreater than 45 degrees from

tre wverticals,

S ELEGTRICAL_REQUITFTNTS
Test ,0122 amn, Test +0108 amp.

Readje. 0118 amp. Rzadje. +0112 amp,

—,
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208-G
(0=9)

Bl
(Ps
S3)

B99
(SR)

B147
(PoT
S01)

B23
(F=2)

E62
(oR=cC)
(BT}

w62
(D)

764
(A)

%193
{P1C)
{sTc)

- *CIRCUIT REOUIREMENTS

- MEGFANICAT, REQUIREMENTS

Armatrre gap-«018" to .021v,

-Contact gap .004" to 005",
E?e retractlle spring tension ghall be adjusted
by bending the stationary lug on the relay frame
and not by bendine the lug on the armaturs. In

making the adjusiment the stationary lug shall not
be bant to an angle greater than 45 degrees frow the

verticzal.

| ELECTRICAL REOUIETMENTS

OPERATE

Test ,0152 AlliPe- . .
Readj. +0148.amn.

After a sosk of

NON=OPZRATE

o, Test ,0138 amp.
Readje 0142 ampe

aprroximately 3 ampe. - ..

.Test o021 smp.

Readj. 015 AllPe

Test ,0048 ampe .
Readje. «0045 ampe -

Test 0020 amp..
Readjs 0010 zmps-
Test .028 amps "~
Readjs «Cl6 amp.
Test .049 amp. .
Readj.  +042 amp,

Test 063 anps

Readj. 042 ampe .. & - =

Tegt 064 amp.
Readj. 035 amp,-

Test ,096 amp.
Readje ,069 amp.:

i Test 15011 amps
Beadjs. .012 amp,

Tes£%§050iamp.
-Readj. 032 amp.
‘Teet 080 amps - -

Read je .032 ampe -

ot ,022 ‘amp.
. Readj. +024 amb.

: Teat ,038 anPe ..
.+ Readj. «040 amp.

N . i g e

After a scalz of

approximately ,3 amp,

Test ,0037 smp.
Readjs 005 amp.

Test ,0023 amp.
JBRezdj. ,0025 ampa

Test 40002 amp.

. . . Beadj. .0003 amp.



2361
(PD) &
(3D)

E367
(%)

=380
(SRr)

=396
(PCcO=
S00)

B447
(H=1)

=539
(m=v)

2791
(ADv=1)

=037
(sr-1)

21041
(SR=2)

=1054
(H)

21134
(¥7)

F1309
(D)

E200
{ADV)
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CIRCTIT REQUIRIMINTS

OFFRATE

Test .017 amp.
Readju 016 ampe.

Test 9017 anpe

Reﬂd,jn 012 ampe I

Test .025 amp,
Readj. 009 amp,

Test .,018 -ampe.
Readj. 015 anmp.
Test .034 anmp.

Readj. 027 amp.

Test 016 amp.
Readje. 010 anmpe

Test ,017 amp.
Readje «014 amp.

Test .021 amp,
Readj. 016 amp.

Test ,020 amp.,
Readj. 020 amp.

Test ,019 amp,
Readje «016 umpe

Test 062 snpe
Readje. 018 amp.

Test .017 amp,
Readj. +012 amp.

Test ,021 arp.
Readj. ,016 amp.

Test 010 amp.
Readj. 011 amp.

Test .0075 amp.

~Readj. 008 amp. "

Test ,013 amp.
Readj. 014 amp.

Tezt ,0055 amp.
Readj. 006 amp,

Test .CU95 amp.
Resdj. «010 amps

Test 0095 amp.
Readd. .010 SMDe

Test :0095 alliPe
Read.‘j. «010 SMDe

Test ,011 Arpe
Readj. ,012 amp.

Test 0070 ampe
Beadj. 0074 aMPe

Test .0028 ampe.
Readje. «C03 amp,

RZELEASE

Test 40005 ampse
Readj. 001 ShDe

Test .0028 amp.
Readj. 003 amp.

Test 40019 amp.
Readje .,002 amp.

FOTR:= Adjust the straight outside spring of the make brezk
spring combinaticn to give tre greatest vossible contact

pressure agzinst the bent outside spring.
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CIRCUIT REOUIREMNENTS

OPERATE NOY=OPERA TS BELEASE
Zi520 Test ,030 amp. - Test o014 anmp.
e Readje +023 amp, Readj. 015 amp,
Outer Tdgs Test o040 amp,
800 orms
VECHANICAL REQUIREMINTS
12521 - The -air gap betWeen_tkélarmétureféﬁd
Sounder cores, with the lever down, snall be
T o # -005" minimuma
RLEC TRIGAT, RENUIEIMENTS
- The sounder shall be adjusted td operate
on 050 amp. and to release on open
circuit, a2fter ozerating on approximately
+250 amp, - ‘ ‘
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