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CORD CIRCUIT
Testing -  primary And Secondary -  loca l Test Desk -  Full Mechanical Power Driven 
System*

GHTERAL DESCRIPTION:

1* This circuit is  used at a local te st  desk for testin g  and locating trouble 
on lin e  and trunk c ircu its , in  a fu ll mechanical power driven system. I t  is  
associated with a sender for use when the lin e  to be tested  is  automatically se lec t
ed. In this case i t  is  used with an incoming selector whose sleeve is  normally 
grounded through a maximum resistance of 578 ohms which i s  reduced to a maximum 
resistance of 53 ohms when the selection  of the desired lin e  has been completed.
This circuit may also be used for establishing connections with subscribers* lin es  
over te s t  lines to a zero position , a sender monitoring position , a position at 
a to l l  or local switchboard, or the main distributing frame* In th is case no 
automatic features are involved* These test lin es have their sleeves grounded 
through a maximum resistance of 55 ohms. Two testin g  circu its are provided, a 
primary and secondary* The primary testin g  circuit is  used in making routine 
te s ts  and those te s ts  requiring the use of a volt-milameter and Wheatstone bridge. 
The secondary circuit is  used in making those te s ts  which require a considerable 
length of time and do not require the use of these instruments,

2. The testin g  circu its are equipped with the following plugs and cords;

1* A primary test cord for connecting the primary test circuit to the lin e  
under te s t .

2* A secondary test  cord for connecting the secondary test circuit to the 
lin e  under test*

3, A relay and sounder cord for use where i t  is  necessary to leave the 
relay and sounder connected for some time to the lin e  under te s t .

5* The wire chief can establish a talking connection over either te s t  cord*

4* in  automatic connection to a subscriber^ lin e  i s  established by the wire 
chief inserting the plug of either cord in an incoming selector jack and w riting . 
up the call on recording keys in the usual manner* The primary or secondary cord 
is  connected to the sender circuit by the operation of the proper key in  the send
er c ircu it. The sender functions to connect the te s t  cord to the subscriber*^ 
lin e  through an incoming and fina l selector* 5

5. The insertion of the plug of either cord in the incoming selector jack 
closes a circuit through the winding of the P M {? or S M G relay from battery ever 
the lead 50 or 53, depending on whether the primary or secondary cord is  used.
The P M & or 8 M G relay does not operate at this time owing to the high resistance 
in the sleeve circuit# Failure of the P M G or 5 M 0 relay to operate prevents 
the connection of the testin g  apparatus to the circuit beyond the associated plug 
and permits the connection of the sender to that plug when the wire chief writes
up the desired number on i t s  recording keys (not shown) #__When delec t ion of t he
subscriber^ lin e has been completed, the sleeve resistance of the incoming se lec t
or circuit is  reduced su ffic ien tly  to allow the P M G or S M G relay to operate*
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Testing - Prirrary .And Secondary .. Local Test .Desk .., Full Mechanical Pcv:er Driven 
System. · 

G EliER...:\1 . DE_§ ORI PTI ON: 

1. This circuit is used at a local test desk for testing and locating trouble 
on line and tru:ri..k circuits, inc t"-l-411 mechanical pcwer driven systarn. J[t is 
ussociuted. ~vith a sender for use ·when the line to be tested is automatically select
ed.. In this case it is used with an incoming selector whose sleeve is normally 
grounded through o, rneximum resistance of 578 ohms wh.ich is reduced to a mcximuro 
resistance of 53 ohms when the selection of' the desired line ha s been completed. 
This circ•L<it rriJ)y o.lso be used for establishing connections v:ith subscribers• lines 
over . test lines to a zero position, a sender monitoring position, 0- position o. t 
a toll or ~coal switchbo&.rd, or the main distributing frame. In thi·s CJ.Se no 
8-.utomc.tic features are involved, These test lines have tr ... eir sleeve s gro·l.(nded 
through ~ max1Im2m resist:;,nce of 55 ohms. ~10 testing circuits are prcvided, a 
prirr . .J.:ry 2nd s~condary • ihe primary tesUng circuit is used in making routine . · 
tests and those tests requiring the use cf a volt...,milometer and Wheatstone bridge~: 
The s.econda ry circuit ·is used in m:iking those tests which require a considerable 
length of time and do not require the use of thes-e instruments. 

2, The testing circuits are equipped with the follO\ving plugs and cords: 

1. A primary test cord for cor.necting the primary test circuit to the line 
under test, · · 

2. A secondary test cord for connecting the secondary test circuit to the 
line under test• 

3 • A 1~e1ay and sounder cord for u.se v:here it is necessary to leave the 
relo..y and sounder connected for some time to the line under test. 

3, · The 1.vire chief can establish a talking col"..nection over either test cord. 

4 • .An automatic connection to a subscriber's line is established by the wire . 
chief ins·erting the plug of either cord in an incoming selector jack and writing 
tip the ooll on recording keys in the usual mal"'..ne?'i The primary or secondary cord 
is connected to the sender circuit by the operation of the proper key in the send
er circuit, The sender functions to co:ri..nect the test coi"d to the subscriber•.s 
line through an incoming and final selector. 

5, The insertion of the plu.g of either cord in the incoming selector jack 
closes a circuit ·th.rough the winding of the P ].:T G or ,S M G relny from battery ever 
the le-41d 50 or 53 1 depending on whether tt.e primary or secondary cord is ·us ed. 
The P M G or S M G relay does not operate at this time 0\-:ing to the high resistancs 
in the sleeve circuit. Failure of the P M G or & M G relay to operate prevents 
the connection of the testing a1Jparatus to the circuit beyond the associated plug 
t1nd permits the co:ri..nection of the sender to thtlt plug when the wire chief writes 

,__ _____ -lJ. !)--th.e-desir..ed numb-er -On- it recorMng key_s (n.o.t___shcwn.), When selection of the -c,-·-----
.subscriber's line has been completed• the sleeve resistance of the incoming select-
or circuit is r~duced sufficiently to allow the P MG or S M G rel~y to operate. 
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6* The P M G, or 8 M G relay operated, ligh ts the associated supervisory lamp, 
and operates the PMG-1 or SMG-1 relay* The PMG-1 or 8MG-1 relay operated dis corn* 
nects the sender circuit from the associated plug and connects the plug to the 
testin g  apparatus* When the receiver at the called station is  removed from the 
switchhook^ the PB or SB relay (depending on the cord used) operates, extinguishing 
the associated supervisory lamp by placing a 40 ohm shunt around it*  When the 
subscriber replaces the receiver on the switchhook the PS or SS relay releases, 
removing the shunt and permitting the associated supervisory lamp to relight as a. 
disconnect signal*. When the plug of the te st  cord is  removed from the jack, the 
PMG or 8MG relay releases, extinguishing the corresponding supervisory lamp and 
releasing the PKG-1 or SMG-1 relay*

7* When the plug of a te s t  cord i s  inserted in the jack of a test lin e  (which 
does not require the use of a. sender) the PMG or SMS relay operates at once in  
turn operating the PMG—1 or BMG-1 relay* The plug is  therefore connected at once 
to the testin g  circuit and disconnected from the sender circuit* Otherwise the 
circuit functions as before*

THE TEG TING KEf EQUIPMENT OF THE PRIMAHI TEG TING CIRCUIT IB AB FCLICWG:
8* The testin g  key equipment of the primary testin g  c ir c u it 'is  as fo llow s:

1* A reversing key "REV (PRIM)" which is  used to reverse the tip  and ring 
sides of the primary testin g  circu it with respect to 'axi apparatus con
nected back of the ringing keys*

2, A grounding key "G (PRIM)" used to ground one side of the lin e  under test*

B* A repeating coil cut in  key "KOCI" used when i t  i s  necessary to apply 
talking battery to the circuit through the #2C—A repeating c o il ,  EG • i.ay
and mliaraaeter winding of the volt.-milammeter, to, enable common battery 
subscribers to ta lk  when callpd-.up:̂ or test* \  n

4* A talking key "T (PRIM)" used for connecting the wire chief*s telephone 
circuit to the primary testin g  circuity

5* A transmission test key "TMT" used for connecting the wire chief*s t e le 
phone circu it and a r t ic i i ia l  cable to the lin e  under test when determining 
the degree of transmission of the line*

6, A key rFEMF" used for disconnecting 
battery and connecting It to ground

the volt-milammeter from the testin g  
for measuring foreign potentials*

7* A monitoring key "M (PRIM)" used to connect 
circuit across the tip  and ring side of the 
ing purposes*

the wire 
testin g

ch ief3s 
circu it

f el sphons 
for rivxiit or-

8* A volt-milammeier reversing key "VM REV" wh 
the voltmeter winding of the volturnilammete 
under test when the battery is  cut off* It  
voltage of the IOC volt and 20 vo lt testin g

ich, when operated, reverses 
r with respect to the lin e  
may be used for measuring the 
batteries when the proper keys

are operated, and also for measuring earth potentials*

•• 

-

• 

• 
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· 6. The P M G. or 8 M G relay operated, lights the associated supervisory lamp, 
and operates the J?};:G·-1 .011 SMG-1 relay. The PMG· .. 1 or SMG-1 relay operated discol"..i.~ 
11ects the sendel' circuit f1~om the associated plug and co:nr-ects the plug to the 
testing apparatus . When the receiver a.t the called station is removed from the 
switchhook~ the PS or sn relay ( depending on the cord used) operates, extinguishing 
the associated supervisory lamp by placing a 40 .ohm shunt around it. When the · 
subscriber replaces the receiver on the ·switchhook the PS or GS relay releases. 
removing the shunt and permitting the associated supervisory lamp to relight as a 
disconnect signal.-. Vlhen the plug of the test cord is removed from the jack, the 
:PMG or SMG relay releases, axtinguishing the corresponding supervisory la.mp and 
releasing the PMG~l 011 SMG-1 relay• 

7. When the plug of a test cord is il'lserted in the jack of a test line (which 
does not req_uire the use of a. sender) the PMG or s:u.G relay operates at once in 
turn operating the PMG-1 or SMG-1 1•elay. The plug is therefore col"..nected at once 
to the testing circuit and discol"..nected from the sender ci:L'cuit. Othe1wise t he 
circuit functions as before. 

THE TEfsTI NG KE( EQUIPHEl\f.r OF THE PRIM.ARY TEGTIHG CIRCTJI T I '1 An FOLLCV!G : 
a. The testing key equipment . of the :primary testing circuit· is as follm-:s: 

1. A reversing key t1REV (PRIM)" which is used to reverse the tip 2~nd :ring 
··sides of the pl;lmary testil1r, circuit ·with respect to ·ail ._~ppa'.':J l"...LGUS vO:.C.!.
nect ed back of the ril!gil1g keys• 

2 • A gro--..J.nding key ''G (PRIM)" used to crm.md one side of the line und.er -~:sst • 

S-. A repeating coil cut in key 11RCCI" used vihen it is necessary to apply 
talicing b8.tt9ry to th A circu:i.t th1'\01rnh the {f2: .• .A. repeating coj 111 J?<-; :· -~·1.f:y 

an~ rrd.latr..eter wine.in.:; of the volt_-ruilamneter~. t _o. enable c_o~mno:n battexy 
subscribers to talk when ca.11.~d -_up \~or t .est"' - · : \ ·.. · 

~ . : . . . . ': . . . . - . .. . 

,i . A talki!'.g key "T (PRIM)'' used for com"..ccti-n.g the wire chief's t ele~f?l:.o~~e 
circuit to the ~rimary testing circuit~ 

\ 
5. A tram:mtssion test key "Tl~T" used for co:nnecting the wire chief's tele,. 

ph.cn.e 0ircuit and a.rticifial cable to the line under test wti.en dete:1.1mi::2J.i").g 
t.h.e degree of tran~mi ssion of the line. 

6 • .A 1rny t·J?EMF" used :~· or disco11:1ecting the volt-milarrnneter fl"~m tlw tGsting 
battery_ and cor..necti!!g it to ground for me& .. suri11cf foreign potGn.tlD,L,t> 

7. A monitoring key "M (PRI.M}u m~ed to wn.!.nect th& wire chief~ s tPle-__ ph01:. e 
circuit ac1~oss the ti:p and :r1Eg sid.e of ·ctL::. testing ci:.;:-ct:1it ±'01 .. T11~r.!i t Q'.t"-

in6 :purposes • 

8, A volt-milammeter r .;:;?ersing ke;/ ''VM REV0 which, wh.en operated, reve1"ses 
the voltmet e!' v~•1Y.!dir.g of the v oH -~rr.ilaI.t11'!9t er Yvith recpect to the :!. ine 
under t est w heE '!it a bat t 21·y is r_:rit cf L 1 t :r£1~:· be used f 01~ measuring the 
voltage of the 100 voh and 20 voJ.t testilig batteries when the proper keys 
are ope11ated, and also for measurine earth 1:>otentials. 
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9* A scale change key "20000 ohm" used to disconnect the 100000 ohm winding of 
the volt-milameter and the 100 vo lt testin g  battery from the testin g  c ir 
cuit and to connect the 20,000 ohm winding of the volt-railammeter in series  
with the 20 volt testin g  battery to the testin g  c ircu it .

10. A "1000 ohm" scale change key used in a manner similar to the "20.000 ohm" 
key but connecting the 1000 ohm winding of the volt-milammeter in series  
with the 20 vo lt battery#

11* A coin collect "00" key and a coin return "OR" key, for testin g  coin boxes.

12. A special lin e  insulation test key (#491-A) used for testin g  the insulation  
resistance of the lin e  under t e s t .

9* The testin g  key equipment of the secondary testin g  circu it i s  as follows:

1. A reversing key, "REVtSEG)" used in  a manner similar to the reversing key 
"RW(PRIM)".

2. A grounding key "6 (SEC)" used to ground one side of the lin e  under test*

3 . A repeating coi£. cut out key, "RCGO", used for disconnecting the talking  
battery from the testin g  circu it while testin g  for crosses between lin e s ,

4. A relay key "8" which when operated connects battery through the winding 
of a relay (not shown on th is  drawing) over the lead A to the ring side 
of the lin e  under t e s t .  The relay controls a sounder in a local circu it 
(not shown on th is drawing)•

5. A talking key "T (SEC)" used for connecting the wire ch ief1 2 3 s telephone 
circu it to the testin g  c ircu it.

6. A howler key "H" used for connecting a graduated tone to the lin e  under 
test for attracting the attention of subscribers in  case of fa ilure to 
replace the receiver on the switchhook after a conversation*

7. A monitoring key "M (SEC)" used in a manner similar to the monitoring key 
"M (PRIM)".

8. A dial test key "IT" used for checking up the speed of the dial of a sub
sc r ib er s  set under observation in comparison with a known standard*

10. In addition to the above keys an interchange key "X" common to both te s t 
ing circu its i s  provided which, when operated, connects the primary testin g  
equipment to the secondary test cord and v ice  versa* The howler circuit alone 
cannot be transferred. The howler c ircu it remains open i f  the interchange key i s  
operated*

11. The various operations and tes ts  that may be accomplished by means of th is  
circuit in  connection with common battery c ircu its  are as follows:

1. Talking to a subscriber
2. Ringing.
3. Tests for grounds.

•• 

• 

• 

• 
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9. A scale change key "20000 ohm" used to disconnect the 100000 ohm vi1indi1;g of 
the volt-mila.meter and the 100 volt testing battery from the testing cir
~~it and to connect the 20,000 ohm winding of the volt-milammeter in series 
with the 20 volt testing battery to the testing circuit. 

10. A "1000 ohm" ·scale change key ·~sed in a mal".ner similar to the "20,000 ohm" 
key but co:nnecting the 1000 ohm winding of the volt...milammeter in series 
with the 20 volt battery• · 

11. A coin collect "00" key and a coin return "CR'f key, for testing coin boxes. 

12. A s:pecial line insulation test key (4H91-.AJ used for testing the insulation 
resistance bf the line under test. 

9. The testing key equipnent of the secondary testing circuit is as follows: 

l. A 1•eve1-:sing key, "RW(BEO.}" used fn a manner similar to the reversing key 
"REV'( PRIM)". 

2. A grounding key HG (SEC)" used to g1"ound _one side of the line under test. 

3• A 11 epeating co~ cut out key, "R0C0", used for disconne~ting the talking 
battery from the testing circuit while testing fol." crosses betvrnen lines. 

4. A relay key "5" which when operated co:ri.nects battery through the winding 
of a relay (not shown on this · drawing) over the lead A to the ring side 
·of the line under test. The relay controls a smmder in a local circuit 
( not shovm on this drawing)• 

s. A tall{ing key "T (S:Cc)u used for connecting the wire chief 1 s telephone 
·circuit to the testing circuit. 

6. A howler key "H" used · for connecting a graduated tone to the line unde1"' 
test foi~ attl"acting the attention of subscribers in case of failure to 
replace the receivei• on the switchhook after a conversation. 

7. A _monitoring key "M (DEC)'' used in a mar..ne111 .similal" to the monitoring key 
11M (PRIM)"• 

a. A dial test key 11 11l'" used for checking up the speed of the dial of a sub
scribe1"' s set under obsel"vation in compa11 ison with a known standard. 

10,. In addition to the above keys an interchange key "X0 common to both test
ing circrlli ts is provided which, when operated, co!'..ne·ct s the primary testing 
equipment to the seconda11 y test cord and vice ve1•sa. The howler circuit alone 
cannot be transferred. The hcwler circuit remains open if the interchange key is 
operated. 

11.· The various operations a.nd tests tl1at may be accomplished by means of this 
circuit in connection with corrnnon battery· cirC"..lits are as follows: 

----------~a.lki.ng to a su.bs_c_l."_i_b_e_r_. ___________________________ __.,, 
2. Ringing. 

' 
3. Tests for grounds. 
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4* (Tests for short circuits*
5* Continuity tests*
6. Tests for crosses with lin es carrying current*
7* Tests for crosses with other lines*
8* B a llis tic  tests*
9* Breakdown tests*

10* Transmission tests*
11. Monitoring*
IE* Miscellaneous tests*

12. The methods to be employed in performing these various te s ts  and operations 
my be briefly  outlined as fo llow s?-

TALKING- TO A SUBSCRIBER:

13. The wire ch ief's telephone set i s  normally disconnected from the testin g  c ir 
c u it . Therefore to talk  over a subscriber1s lin e  which i s  connected to the primary 
testin g  circuit by means of a te s t  lin e  or incoming and fin a l se lectors, i t  is  neces
sary for the wire chief to operate the primary talking key "T (PRIM)"* The repeating 
coil cut in key "RCd" must also be operated to supply talking battery to the sub
sc r ib e r s  telephone set* In a l l  cases when talking to a subscriber i t  is  necessary 
that a l l  keys in  the testin g  circu it except those noted above be in  their normal 
position* To talk  over a subscribers lin e  connected to the secondary cord c ircu it 
the secondary talking key "T (SEC)0 only, i s  operated*

RINGING?

14* This circu it is  arranged to be used with a separate ringing circu it for con
necting ringing current to the lin e  under test*

TESTS FOR GliOUNIB:

(a) with the voltmeter scale of the volt-milammeter•

15* To te s t for a ground on the ring side no keys need be operated since the 
100 volt testin g  battery is  connected to the ring side in series with the 100,000 
ohm winding of the volt-milammeter* The volt-milammeter should shew no deflection  
or at most a very small one i f  the lin e  i s  cxear except in the case of a grounded 
lin e  or a party lin e  where the b e lls  are rung with grounded return, and no condens
ers are in series with the ringer* In th is  case the resistance to ground may be 
determined as explained later under "Tests for Short Circuits". I f  the deflection  
as in excess of 100 vo lts i t  indicates that the ring side of the lin e  is  crossed 
with the o ffice  battery. To te s t  on the t ip  side operate the reversing key and 
proceed as above*

16. To measure a high resistance ground, the 100 volt testin g  battery is  used.
Cn account of the high resistance of the 120 volt winding of the volt-milammeter 
the needle w il l  be deflected a greater distance than would be the case i f  the 20 
volt testin g  battery were used thereby giving a larger deflection and a more 
accurate reading* For measuring small resistances t he 20 v o lt battery should be
used.

(b) With the 0-480 mil ammeter scale of the volt-milammeter*

•• 

• 

• 

4. Tests for short circuits. 
5. Continuity tests • 
6. Tests for crosses with lines. carrying current• 
7. Tests for crosses with other lines. 
8t Ballistic tests~ 
9 • Brea:kdorm tests. 

10. Transmission tests. 
· 11. Honi torinc;. 
12. Miscelluneous tests. 
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12. The methods t6 be anployed in performing these vcrious tests and operatio:n.s 
may be briefly outlined as follm1s:-

WJ{ING '.00 A_.QVBSCRIBER: 

13. The wire chief's telephone set 1s 11.ormo.lly disconnected fl•om the testing cir
Cllit. Therefore to tulk over a subscriber•s lil'1e v:hicI-1. is cor..nected to tJ·; e prinmry 
testing circuit by means ·of a test line or h~coming and final selectors, it is neces
-sa1•y for the wire chief to operate th~ primm•y talking key "T (PRIM)"• The repeati1'!g 
coil cut in key "RCCI" rm:ist also be operated to supply to.lking battery to tl1e sub
scriber's telephone set. In n.11 caaes when talking ton. subccl'ibei .. it is necet:sa11 y 
that all keys in the testing. circuit except those noted above be in their normal 
position• To talk over a subscriber's line cor.nected to the secondary cord circuit 
the seco11dary talking key "T ( SEO)" or..J.y, is operated, 

14·. This circuit is al'"ranged to be used YiTith a separate ringing cil"cuit for con
necting ri1:.ging current to the line under test. 

(a) With the voltmeter scale of the volt-milammeter. 

15. To test for a grmmd on the ring side no keys need be operated since t h e 
100 volt testing battery is connected to t lle ring si4e in se1'ies with the 100,000 
ohrn v:inding of the volt-milam11eter. Tt.e vo}t-oilammeter should shew no deflection 
or at most a very srnn.11 one if the line is c.::j__eal" ex.cepli in the case of o. grounded 
line or a party line where the bells ai~e rung with grounded return, and no condens
ers are in series with the ringer. In this case the resistance to e~ound may be 
tletermi1'1ed as e~:plailled lat el" ui:.der "Test s fo r Short ,Qil•cuits" • If the deflection 
:is in excess of 100 volts it indicates tliat t he ring side o±' the line is c1"ossed 
y;: ith the office battery·. To test on the t,ip side operate the reversing key and 
proceed as above • 

16, To measure ll high resistance e1•o"Jnd, the 100 volt testine; ba,ttery is used. 
tn accou?!t of the high resistance of the 120 volt winding of the volt-milammete:r 
the needle v.'ill be deflected a greater distance tban v:ould be the case if t he 20 
volt testing battery were used thereby giving a larser lleflection and a more 

_____ _._~-0-curate reading._l_Qr measuring small resistal!ces the . 20 volt battery should be 

used. 

(b) With the 0-480 milammeter scale of the volt-milnmmeter. 
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. 17f  te s t  wltfe the.milaciaetol*,.operate the repeating co il out in >ev «Rr«fT«* 
l ^ , ? ? rf ecVS *“e milamraeter winding'of the voit-milamnefer to ^ h ^ r in g  stS&^of  the 
ci„c»iit in se n e s  with t*±e PS relay and central o ffice  battery* i f  the lin e  is

f on oow r* 10 te st  Pa the tip  side operate the reversing 
ke  ̂ fUi/(Pdiisi) m  addition to the repeating coil cut in  key*

(c) With the relay*

16* .Then tne voltmeter indicates a swinging ground of apparently so high a 
ffo+S^ nCe4.asJ.^0.?? neS lig ib le  i t  is  always desirable to supplement the foregoing 

t  by a te s t  with the relay , To te s t  with the relay, have a l l  keys in  their  
noroia! positions and operate the relay key "B”* This w il l  connect a r e la y  (not 

ara!/ins) to the ring side of the testin g  c ircu it in  series with  
*'~Xs r f le y w ill  operate i f  there i s  a ground on that side, or a short 

circui on tue l in e . The. operation of the relay in  turn operates a sounder in  a 
local circu it (not shown on th is drawing)* To test on the’ tip  side operate the 
reversing key and proceed as above*

SHPHT CTRCUITS*

(a) With the voltmeter scale of the volt-milammeter*

19, Tests for short circu its are made by operating the ground key. In the 
?aSe °L a Short circu it the  voltmeter needle w ill show a deflection  which w ill  
be unchanged when the reversing key is  operated. The smaller the resistance of

CiPSrite ^ lin e  the SPeater wil1 be the del feet ion. In a l l  cases the 
voltmeter reading bears the same ratio to the voltmeter resistance as the
difference between th is reading and the testin g  battery voltage bears to the 
external resistance.

.. * ‘*e i*210 resXsbancG be calculated by dividing the difference between
the testin g  battery voltage and the voltmeter reading, by the voltmeter reading 
and multiplying th is quotient by the resistance of the voltmeter coil* For 
example,^if the voltmeter co il has a resistance of 100,000 ohms and the testin g  
a e-ty iw 100 vo lts and a reading of 40 v o lts  is  obtained on the l in e , the re

sistance of the lin e  is. 100 -  40 x 100000 ohms * 150.000 ohms*
40 ’

.. xf  tlle wire chief wishes to obtain some further idea, of the s iz e  of the
si^rt * he epe^tes the scale change key which connects that winding of the 

voit-milammeter into the circuit which is  most nearly equal in  resistance to that 
o ie ’short*’ to be measured, for, under these conditions voltmeter resistance  
measurements are most accurate.

(b) 'JTith the milometer scale of the v o lt—milamneter.

22* To test with the milameter, operate the repeating co il cut in  and the 
ground keys. A deflection w ill result i f  the lin e  is  short circuited and the * 
milammeter needle w ill  return to zero when the ground key is  restored to normal*

qomBUKPg TESTS.

2d* Continuity te s ts  are made in  the same manner as te s t  for short circuits*

., 

• 

-

• 

(10 Pages) Paf$e l5• 
I ss'l:te 10 - BT-·*613 ..... ,7. 

May 2 6, · l S 2.C • 

. . _. l°?_'! 20 ._~es~ . wit!'.. the._mi~etor ,:,~per~t~_ ~lle repeat1~_S.. coil ·-~~~J1~--~~.}'RCqttt; ~ This co?'.necl.;s 1,,u.e mila.rmneter '::ind.ins of the volt-r.nilr-imeter to-the ring side of t 11e oirc-.iit in series with the PS ~elay- . and cerltral office battery. Ii the line is clear 11.0 deflection will occur. To test _on the tip si cle operate the reversinJ key ua:DV{PB.IM)" in addition t _o the repeating coil cut in key. 

( c) With t he relay. 

18. ~7hen the "'loltmeter 1ndtca.tes a swinging ground of apparently so hi gh a resistance as to be negligible it is always desirable to supplement the foregoing test by a test with ~he relay._ To test witb the relay, have all keys in t heir normal positions and operate the relay lee~~ "8". This will coi,.nect a relay (not shown Ol'i tltis clrc:Wling) to the ring side of the testi11g ci1•cuit in i>edes v:itri batte:ry. Ttis relay will . operate if there is a grcrim.d on that side, or a shor t circuit on the line. The . operation of t he relay in turn operates a soundel"' in a local circuit (not sh.own 011 1;his drawing). To test on the tip side opera te t h e reversing key and proceed as a'bov e. 

~1?TS FOR fili,QRT gIRClJITS: 

( a) With the voltoeter scale of the volt....mila.mmeter. 

19. Tests for short circuits a.re ro:tde by operating the g:rm.md key, In t he case of a short circuit the voltmeter needle will show c deflection \7hich \·.rill be unchanged vi:hen the reversing ke:f is operated. The srr.allnr t he resistance of the shor~ circuited line .tr..e g;eater will be t l:e delfection. In all cases the voltmeter• reading bea1"s the same ratio to t he voltmeter resistance as the difference ~etwee:n this reading a.nd the testing bn.ttery voltage beo..rs to the e~:.ter:na.l:, resist:;,nce. 

29. The line resistance n..1.y be co.lculc,.t ed by dividing tl1e difference between the testing bc.ttery voltc.ge ~ 11d the voltmeter t'eading, by tl".t.e voltmeter reading a11d multiplying this quotient by the 1~esista11ce of the v_oltmeter coil. For e~nrple, if the voltmater c·:oil has a resistance of 100,000 ohms and t h e testing battery is 100 volts and a reading of 40 volts• is obtained on. the line, the re-sistance ·Of the line is .. !QQ_::_1ft x 100000 olullS a 150,000 ohms. · . 40 
21. If the wire chief wishes to obtain some furtlie1~ ideo, of t lle size ·of t h e 0 short'', he operates the scale cha,nge key which connects that winding of the volt-milammeter into the oircuit which is most :nearly equal in l"'esistc.nce to .tha t of the 0 short" to be measured, for, under these col"..ditions voltmete1~ resistance mea~nlreh1el1.ts are most aocurat e. 

(b) With the ro:1.looeter scale of t h e volt-oilD-m:iater • 

22. To test ~ith the mil~meter, oper~te the repeating coil c~:lt in 2-nd t he ¥ ground keys. A deflection t":ill result if the line is shor·t circuited end the milo..mmeter needle vlill return to zero '13hen the ground key is restored to normal. 

23. Continuity tests are ~ -de in the so.me ma,r,..ner as test for short oircui ts. 

1 \ 
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In the case of lin es  Equipped with standard common battery subscribers* sets which 
have a condenser in  series with the ringer no permanent deflection  w ill occur unless 
the receiver is  removed from the switchhook at the subscribers station* I f  i t  is  
not convenient to have the receiver removed a fa ir ly  satisfactory te st  for continuity 
may be made by operating the reversing key quickly back and forth several times*
This w ill result in  a momentary deflection  of the voltmeter needle due to the charge 
and discharge of the condenser i f  the lin e  is  continuous* A te s t  for continuity 
should always be pro ceded by a te s t  for ground*.

TESTS FOR CROSSES WITH HITES CARRYI NG OlhHENT*

24* vT-ien i t  is  desired to  te st  a. lin e  for foreign battery the battery cut-off 
key £2AP** is  operated*' This connects the voltmeter to the ring side of the circu it 
in  series with ground, :.f the external potential i s  of a polarity such as to give 
a negative reading the voltmeter reversing key 'TO.KHT'1* is  also operated, thereby 
reversing the voltmeter connections with respect to the line* To test on the tip  
sid e, operate the reversing key HhEV(PK

TEST FOR GROSSES WITH OTHER IEhEfi,

25* To test for a oross between two l in e s r connect one of them to the primary 
testin g  circu it and the other to the secondary testin g  circuit* Ground the tip  or 
ring side of the secondary testin g  circuit by operating the secondary ^n
reversing keys and te s t  the lin e  connected to the primary testin g  circui o 0 u -
as described above*.

blLUGTI G GAPAGI,TY.,_TE5TS>

26* These tests  are made to  determine approximately the value of t h e - of  
the lin e  or attached condensers* This circu it is  arranged for “pounded capacity 
te s ts  only unless the m eat stone bridge c ircu it is  equipped, in  which * *
for ’’mutual” capacity may be made by operating a Wheatstone bridge k $ \ - * 
which cuts the ground o ff  the testin g  battery* When testin g  a lin e  ,
capacity operate the ground key and then operate the reversing ey quia -  ̂ ,
forth* This w ill  give a deflection proportional tc the capacity on tno fin  -i. 
when the reversing key is  returned to normal and proportional to t  e Ol-*Pc 
tip  side when the reversing key is  operated away from normal*

27, Extension b e lls  i f  placed in  series with the b e ll of thesubscriber1 a s et
w i l l  cause a sligh t reduction in  the deflection of the needle. I '  g  - . ^
in series with separate condensers and bridged - cross the lin e  the e.vi iV
be increased* Party lin es employing alternating current relays or magneco la -e- 
having b ells bridged across the lin e  in  series with the condenser w ill  give -n  
creased throw for each added instrument*

28. party lin es having the bell connected to ground on either side of the lin e  
w ill  give a deflection for the b ells on the tip  side oi the lin e  w A
key is  operated away from i t s  normal position , and a deflection  for i ‘
ring side of the lin e  when the reversing key is  returned to i t s  normal po •
Grounded lin es or grounded bells give about one-half of the deilectio^. - 
b e lls  on a m etallic lin e  since in the one case i t  measures only the current _or 
charging the condensers from a discharged state*

-• 

-

• 
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In the case of lines $quipped with sta-ndard common battery subscribers• sets which 
have c. condenser in s.eries with the ringer no permanent· deflection will occur unless 
the receiver is removed from the switchhook at the subsoriber•s station. If it is: 

not convenient to hc~e the receiver removed a fairly satisfa.ctory test for continuity 
may be rnz.de by operating the reversing key quickly ba.ck and forth several times. 
1'his will result in a momentary deflection of the voltmeter needle due to the charge 
and dis c:12.rge of the cp:ndens er if the line- is continuous• A test for continuity 
should ali,ays be :prooded by a t~st for grcund. 

TT''"'ii"I('.":; FC'R C.-. Q<:C.-T;\C.' ~•11 TH LIN~ rtf.'C>'O~ NG ~''R'A'1m.Tm .:.01,, _ -,.i. ,.>·. ):~,, ~i •.. ~.ca, ~""".1.: '-e:'::r:::~;•• 

24. Yfae:t0. it is desir:ed· to test a line for foreign battery the battery cut-off 
ker tiF EMF" is operatea, ·· This o-onnects the voltmeter to the ring side of the circuit · 
in series with ~round, ~-. f the external potential is of· a polarity such a.s to give 
a 11egative rea-ding the voltmeter reversing key 1'Vl1.RW". is also operated, thereby 
reversing the voltmeter connections with respect to the line, To tes-t on the tip 

side, operate the reversing key "REV(PR:'~✓.l)" ... 

T:EDT FOR OROSS:ES WITH OTHER n:~ .. 

25, To test for a oross between ~rvo lines,. o_or..nect one of them to the primary 
testing circuit and the :0ther to the secondary testing aircuit·. Ground the tip or 

· ring side :Of the secondary testing ~ira~i t by operating the secondary grmmd and 
·reversing keys . 9.lld -test the line OOP-t!vcte4 tp the primary testing circuit for g~ound 

as described a.bove .. 

26. These tests are mad,e to determine approxim'l.tely the vahrn of th.a capacity of . 

the line or attached oondensers. This circuit fs arranged for "grc·J.nded" capaci'iiy 
tests only u11less the Wheatstone bridge circuit is equipped, in which c-.,ase tests 
for ,1mutuc.1-• co.pacity may be ~de by opere..ting u Whe<1tst.one bridge 1tej' (not shovm) 

·which cuts the g-round off ·the t.esting b0,ttery, When testing o. line for g:rou.r~ded 

capacity operate the ground key and then operate the revers"ing key quickl':l back and 
forth. This will give a deflection proportional tc the capacity on tho ring side 
when the reversing key is returned to normal ~nd propertiona.l to the ez,pa.c:lty on the 

tip side when the reversing key is operated awa,y from nornal. 

27• Jfil~tension bells if placed in series ,nth the bell of the subscriber's. set 
will cause a slight reduction in the deflection of the needle. If they a.1•e pluce~ 
in series with separc.te condensers and bridged .. cross the line the dei lection will 
be increased• P~rty lines employing alternating current relays or magneto lines 
h::w1ng bells bridged a.cross the line in series \7ith the condenser Yvill 81-Ve on in

creased throo for each added instl'·ument. -

28. J?'arty lines hcving the bell cor .. i-lected to eround on either side of the line 
will cive a deflection for the bells on the tip side of the line when the reversing 

key is operated Srtlay from its nonnal position, 2nd o. deflection for the b~lls on tli. e 

ring side of the line wt.en the reversing key is returned to its normcl position. 

------'.:..·P<Y1.mded.- 1-i-neS-Or_ groundeUells give c.bout one-h0-lf of the deflection for bridged 
b~lls on ~ metallic line since in the one e2.seft ne2.sure"" r-lJ1- the- cul!-rertLfJ..,_,.__ ____ ....J 

charginc the condensers from a disctn.rged sta.te. 
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BHSAKDOWN (PESTS. i

29. When the insulation breakdown test key is  berated iho following seauence 
of operation occurs

(a) The spring of the impulse wheel nA" make* operating the BT relay# which in 
turn operates the CC relay# The operation of the BT relay connects the ring side 
of the line direct to ground# ! The operation of the CC relay connects the tip  side of 
the line to ground through 96#000 ohms* This is  to prevent any condensers on the 
line from discharging quickly and thereby causing b e ll taps*

(bj The springs of impulse wheel* ,fBM operate* removing the ground from the 
96*000 ohm resistance and connecting the 200 volt break down potential in series with 
the 96,000 ohm resistance and the milammeter winding of the volt-milammeter to the 
t ip  side of the line*, the ring side of the lin e  remaining connected d irectly  to ground*

(c) The springs of impulse wheel "C" operate# short circuiting the 96#000 ohm re
sistance and connecting the breakdown potential direct to the tip  of the line through 
the milammeter winding of the volt-milammeter# By gradually charging the line con
densers in this manner bell taps are avoided* A reading of more than #020 ampere us
ually  indicates a breakdown#

(a) The springs of impulse wheel **C" release# again impressing the 200 volt po
ten tia l on the lin e through the 96*000 ohm resistance#

(e) The springs of impulse wheel ,fBM release# disconnecting the 200 volt battery 
and connecting ground to the tip  side of the line through the 96*000 ohm resistance to 
gradually discharge the lin e , the ring side of the line remaining connected to ground.

(f) The springs of impulse wheel "A” release# releasing the BT relay, which in 
turn releases the CC relay# restoring the circuit to normal*

TRANSMISSION TSSTS.

20. These tests  are made for testing the grade of transmission on a line* The 
operation of the transmission test* and repeating co il cut in, keys and a key in a 
rheostat c ircu it (not shown on this drawing) normally shunting the rheostat out of the 
circuit# connects the subscriber*;* line to the wire chief*s telephone c ircu it through 
an a r t if ic ia l  l in e . The rheostat key is  then operated and the current through the 
transmitter varied by adjusting the special rheostat#

MONITORING.

31. in order that the wire chief can lis te n  in on the c ircu it when the subscriber 
attempts to signal the operator, a monitoring key is  provided* The operation of the 
monitoring key frees the tip  and ring wire of the test set from a ll  bridge, ground and 
battery connections* The monitoring key connects the wire c h ie f s  receiver across the 
test c ircu it. The monitoring key is  also used for listen ing in on to ll  lines or on any 
other circu it where i t  is  desirable to cause a minimum transmission loss*

•• 

ho P~o~) -~ ~age tn. 
ssue 10. ·sf~31307, 

•1 ·21, 1920, 

BREAKDOWN TESTS. 
9 . 

29.. When the- .. insulation breakdown test kej is operated lb~ foi1owi?ig sequence 
·or operation occu.rs:~ 

(:a) The spring ot the_ 1~~lse· .wheel ~'A" make(opera~ing ithe . B~ tehi, which in 
turn 0perat·es the CC· relay. 'The · Qperat1on of the BT ~lay· C6tfoects the ring- _s~de . 
ff the_ line direct to ··ground. '. ·The · opera ti,otl . of ·_the cc · rela:Y. cfonnects the. tip side of 
tlle line to ground through 96,000-·ohins, This . ·is to prevent any condensers on the . 
lin~ from disch~rging qute_kly and thereby CatµJ~ng ~e,~l . taps. 

"i 

- ·. (b J . The -springs of_ impulse wheel• "B" opera.ta·, rerno.v.t.ng' the ground from the 
96.000 o}?m. resistance and connecting the 200· volt b~ak .down .-pc.,tentla.l in series with 
the 96,.000 _ohm reslstanoe and the milamrneter· winding ·or the volt-milamneter to the 

-

• , . 

tip Sid~ ;of ~he line• the .ring side of the line_. remai~ing. con.nected di.rectly to ground• 

(c) The_ s,pr.ings- ·ot' impulse wheel "C" operate, short c·ircuiUng t;he. 96·,ooo ohm. re
s~stanoe a.nd oonnecting the breakdow potentiat dlreot to the Up or the · line through 
the milammeter winding -of the ·volt-milammeter, By gradually charging· the· line con
densers in this 'manner be).l ·t1;1,ps are avoided. A reacfing of more than .020 ampere us-
ually indi~ate~., a breakdown._ ... 

( d) The ~pr.ings- of impU:lse wheel •IQtt release, aga.in impressing the 200 volt po
tential on th~ ~ine thr·ough ~he 96 1000 ohm resistanc~ •. 

(e J The springs of impuls~ wheel "B" release, · aisqonnec.ting the 200 volt ·battery 
1
and connecting ground to the· t1.p -•side. -of- the line througli" the 96,-000 ohm resistance to 
'gradually discharge the line, the· ring side of the line . remaini·ng e.onnected to ground, 

(fl The springs of impulse wheel "A" reieaae, releasing the.- BT relay, which in 
turn releases the cc relay, · restoring the circuit to norrna.i •. .. . 

TRANSMISSION TESTS• 

30. These tests are made for testing the grade of transm1ssio1' on a line. The 
operation of the transmissio1' ·test• and repeating. coU cut· in : keys and a key in a 
rheostat circuit (not shown on this d:rawi11g) normally' ~.hunting t·he rheostat out of the 
circuit• connects the subscriber•·s line to the wire ohiBf''s teiephone oi:rcuit through 
an artificial line. The rheost·at key is then operated and the durrcnt through the 
t .ransrni tter varied by adjusting the · ·s.pecial · rtieos.tat• 

. MONITORING. 

31. In order that the wi're chief can listen in on tho circuit .when the subscriber 
attempts to signal the operator, a monitoring key is provided. The operation of the 
monitoring key frees the tip and ring wir.e of the test set from all bridge, ground and 
battery connections. The monitoring key conneots the wire ohief•s receiver a.cross the 
test circuit• The monit.oring key is also used for listening in on toll lines or en any 
other oircui t where it is desirable to cause a m:f.n imum transmission loss t 
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■cothe s le .e v e \f P̂ H 11°* °£ tIie Se?onda^r s t o r i n g  key *M(SE0)" connects ground
the operation of C0Rnected to the secondary circuit* This causes
of such of ti'p °r relay end permits monitoring on the lis ten in g  jack
SI50 relnv in turn their lis ten in g  jack sleeves open. The PMJ orrei"̂  in operates the &i&-l or £ £ -1  relay*
m 3  cihiAuaom tosto.

(A) Coin Collect end Return.

"PC" nr coin ^°^es on  ̂ subscriber^ lin e  the "coin c o llec t ,
the on nna n *s °P site ted* The operation of the MC0“ key operates
tivp  haftow relays% The operation of the CC and D relays connects 110 vo lt p osi-  
•n̂ nnAr̂ r  ̂ and 1%iaS sides of the l in e  through the milammeter winding,
Pt  volt-milammeter* The wire chief can then check the amount

f ^h.at flews over the lin e  for coin collection* \7hen the "GC" key is  re-
f ,' !? *° nonaal the CO and D relays release. The operation of the ,fGR" key causes

lq a&d p relays to function in a manner similar to  that explained above, but
7 ^  vo lt negative battery to  the t ip  and ring sides of the lin e  through 

;~ f winding of the volt-milammeter which is  poled in the opposite d irect-
hAV; was poled by the 00 relay . The coin co llect and return battery can

e7 by operating a rheostat key in  a rheostat circu it (not shown on th is  
-  aad a<ljusting the rheostat. The D relay is  made slow in  releasing for 

ai-d coin magnet to discharge through the 2 3K 3? condenser and 
^00 ohm resistance* This protects the te s t  c ircu it, and the insulation of the
h . l n§ ^ne subscriber's multiple at the selector frames from juncture by the 
hi$i potential discharge*

(B) Howler*

3<i* when the plug of the secondary cord i s  inserted in  the jack of a te st  lin e  
or t*iQ jack jdi an incoming selector whose switch has advanced to the testin g  p osi-  
t j>an» the relay operates in  turn operating the SMS-1 relay . I f  the receiver is  
of« the switdhhook on the lin e  to which the cord i s  connected the 33 relay operates, 
preventing the associated supervisory lamp from lighting* Under th is  condition a 
circu it is closed through the make contacts of the 8m  and S3 relays, operating the 
K relay* 's/hen the wire chief operates the howler key ”E”, a, c ircu it is  dosed  
through the make contact of the H relay which closes a howler circuit not shown on* 
shown on th is drawing* A graduated tone is  then applied to the line*  Tiber, the 
receiver is  replaced on the switchhook, the S3 relay releases, lig h tin g  the super
visory lamp and releasing the H relay* The wire chief then resotres the **H” key to 
normal, disconnecting the howler circuit* Uhen the plug of the cord is  removed 
from the jack the relay releases, in  turn releasing’ the SMS-1 relays,1 restoring  
the circuit to nonnal* '

(0} Dial Tests*

35* The dial te s t  feature is  used for checking up the speed of the d ial of a 
subscriber's set under observation in  comparison with a known standard* The oper
ation of the dial te s t  key, "D T", connects the winding of the IS relay in  series  
with the impulse springs of the subscriber's dia l*  The impulses from the subscrib
e r s  dial alternately operate and release the DT relay, causing an arm in  the dial 
testin g  device to rotate in synchronism with these impulses, while at the same time 
another arm rotates at a known speed* The re la tive  positions of these arms at the 
end of the period of observation gives an indication of the speed of the dial under 
test*
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32 • . The operatl Ol'l of the secondary moi,..i toring key "M( SEC)" col'..neots ground to 
the sle.~ve_ of which svery cord is cor-.nected to the secondary cil-cuit. This c.auses 
the .operatioi-1 of the PU} 01• S{l} relay and permits monitoring on the listening jack 
of such Of the test lines as h..c.ve their listening Jack sleeves ouen. The PJl} or 
Slfil reloy in turn operates the itIG-1 or S!G-1 relo.y. • 

!1IS CILLANIDID Tffi ,TS. 

(A) Ooin Collect end Return. 

35. ,o test the opero.t102'?. of co1n boxes on ... ~ subtcrtber•a line the "coin collect, 
a "00' or coin return "aR" key is op~.ted. The opero,tion of . the "00" key ope1"ates 
• t:~e CO nnd D r~la.yc • The o:pero.tion of the OC and D relo.ys connects 110 volt posi

tive battel"Y t~ the tip ~nd ring sides of the line through the milammeter winding, 
properly poled; of the volt-milamoetei•. Th.a vvire chief a.an then check t he amount 

• 

• 

or ourrent that floos ovei· the line for coin collection. Wh.en the "CC" key is re
stored to no~l _the 00 e11d D relays release. The ope11~tion of t~,e ''CR" key causes 
~he CR ·and D rela~-s ~o function .in a manner similo..r to t hat e~J?lained above, but . 
'QC>l'.neot1ng 11_0 volt negative battery to the tip a11d ring sides of. the line through 
the m1lammeter winding of the volt-milanmeter which is poled in the opposite direct
ion from what it was poled by the 00 rela.y. The coin collect ·and return battery 02-n 
be regulated by ,operating a rheostat · lcey in a rheoste..t· circuit (not shov~,n on this 
drav:1ng) and adjusting ·the 1~heostat. The D relay is made slovf in reloo.sing 1·or 
perm1 tt1ncr the line a1id coin magnet to di sche.rge throu~t.. the 2 ti r condenser Q,nd 
2200 ohm :resistance. ~his protects the test circuit·, and t he insulation of t he 
•;tiring of the subscriberts nr~ltiple a t the selector frames .:f:rom p~cture by t he 
high potential, discr.iarGe• 

(B) HC\7ler. 

34:• t:nien tr .. e plug of the secondary co;rd is inserted in t he jack of :1 test lil1e 
or the jack of an incom:lnc selector whose switch ho.s n.c1v2.nced . to the testinc posi
tio11, the aG rela.y operates in turn operati1'¥5 the 00-1 rela.;y~ •. If the ·receiver is 
off the switdhh.OQk on the line to uhich. tl1e 90rd 1s com1eoted the SS relay operates, 
prevel!ting the associated supervisory lomp from lighting. Under this condition a 
circuit 1s closed through the make contc cts of the mn ~nd 5S relcys, operD,ting the 
H rel:1y, Vihen the wire chief opern.tes the howler ksy "li", 2.,_ cir~uit is clJsed 
through the mke cont<,ct of t he lt 1'elcy wr.ich closes n. hov:ler cirmlit not s.hown on· 
shown on this drt1v71ng. A era.ducted tone is then cpplied to the line. i"111er- the 
receive11 1s replaced on the sw•itchhoo1c, t h.e SS relay relec.ses , lishti11c; t he super 
viso!j, lamp and rel~sinc; the R :rela~y• The wire chief t hen resot r es t he "H'' k e:; to 
nomal, disconnectilig t h e howler circuit. ~n1en t he . plug of t l1 e cord is removed 
from tte jack the s;.t. l"elay releases, in turn rel ec.si11s; the JWG-1 1~_e1a,J.-s ; res torinr; 
the circuit t .o normal. 

( 0) Dial Tests • 

35. The dinl test feature is used for checking up the speed of the· dit,,l of a 
subscriber's set under observatio1i in oompa1~1s·on with a knovm stc:~ndard. The oper
ation o.f the dial test key, "D T", O011..neots t he -v-linding of t he Dr relay in serie~;. _ 

---- with t t e-.im:guls_e_sj_"'ltings of_:tJ: e subsc1"i ber ts dial., The impulses £1--or.1 t~e_ subsc::1u-
e1•1s dial alternately ope1"'ate 2:i.:!.cl r elease t he DT 1,e1ay , causing an a11m in t :t.e. di:,-----
testing device to rotate ill sy11cl1ronism wf'th t r ese impulses, while at the sa.1;1e tine 
another arm rotates at. e. known speed. The l' el a.t ive positiol"'..s of t hese arms at t Le 
end of the period of obsel"Vation gives a.i:. indication of the speed of the dial under 
test. 
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CPSE&TB ITO^PSldTS

(io Pag© 1$*
I s su e  10 -  BT-4313Q7*

m y  27, IS 20*

RELEASE

R1
(PS) or 
(S3)

through. 750 ohms 
bridged across tip  
and ring of cord 
at 20 volts*
After a soak of 
approximately *3 anips 
Test *019 amp* 
Beadj* *016 amp*

Through 10,000 ohms 
a fter  operation through 

560 ohms at 28 volts*  
After a soak of approx
imately *3 amp :
Test *003 amp*
Beadj. .005 amp*

I r  m o iti-o ffioe  d istr ic ts  where the trcifc loops exceed 750 ohms the ad
justment for th is relay when desired by the Telephone Company shal

After a soak of 
approximately *5 amp: 
Test *016 amp* 
Beadj* *015 amp*

]334
(PMJ-1) & 
(3HJ-1)

Test *029 amp* 
Beadj* *020 amp*

Test *015 amp* 
Beadj* *016 asp*

354
(H)

Test *064 amp* 
Beadj* *035 amp.

Test *026 amp. 
Beadj* *028 amp*

SL06
(BT)

Test *032 amp* 
Beadj* *026 amp.

Test *019 amp* 
Beadj. *020 amp*

SL92
(D)

Test ;034 anp. 
Beadj* *032 amp*

Test *022 amp* 
Beadj* *024 amp*

m u
( IT)

Test *018 amp. 
Beadj* *017 amp.

Test *011 amp* 
Beadj.* *012 amp*

3845 
(GO) &

Test *030 amp. 
Beadj * .022 amp*

Test *015 amp* 
Beadj. *014 amp*

(CK)

After a soak of approx
imately' *3 amp : '
Test *0048 amp* 
Beadj. *005 amp*

7̂

• 
.. 

• 

Bl 
(PS) er 
( SS) 

~R(l]'fT, lUllUJrf\]l;~Tt}_ 

T~rough. 750 ohms 
bridged across tip 
and ring of · oord 
at 20 volts. 
After a soak of 
al)proximately ~3 amp: 
Test ~019 amp. 
Readj. _.016 amp •. 

NON-OP E.CUi.TE _ __,,.....,_;.......,...;;;;;;..... 

. UO :P~ge~ J Po.c;e ;'}9 • 

Issue 10 - BT-431307~ 
1./Ay 27, 19 20. 

Thl'ough 1 o, noo ohi-ns 
aft er ·opera_tion through 

560 ohms at 28 volts. 
Aft er a soak of approx
imately ~3 amp: · · 
Test -~003 amp~ 
Readj. .oos amp .. 

ll>TE:·- lii multi-office districts where · the ti~J:p.k loops exceed 750 ohms the ad

just~ent t~or this relay when desired by th.e Telephone Company shall be: 

A.f't er a soak of Afte1~ a soak of appl:OX-

approximately ~3 amp: imately · *3 amp·: · 

Test .016 amp~ Test ~0048 amp. 

Readj. • 015 amp. Readj • .oo5 amp. 

E.34 Test ~029 am:p., Test .015 amp~ 

fPM}-1) & Readj. .020 amp. Readj. .016 a:mp. 

(.S]f.G-1) 

Eo•i Test · ~064 amp. Test · ~026 amp~ 
{H) Readj • • 035 amp. Readj • .028 amp. 

El.06 Test .032 amp. Test ~019 arrg;>. 

(BT} Readj • • 026 amp • Readj. .020 amp. 

El.92 Test .,034 amp. Test .022 amp~ 

( D) Readj • • 032 anrg. Readj • ,.024 amp. 

EUl Test • 018 allll) ~ Test .,011 amp • 

( Jle) Readj. • 017 a.mp. Reaclj .• -.012 amp • 

E811:5 Test ~030 amp. Test .013 am}?~ . 

(-CO_) Readj. .022 amp. Readj • t.014 amp,. 

{ CR} ,,.. 
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(PI®| & 
CSM̂ }

UTGr*—WJT« 
7/ 22/ 21*

(10 Pages)' Page #10* 
Issue 10 -  BT-431307 

Iflay £7, 1920*

atEOJIT REQ3JIBELIEITTS 

OPSEim i B. H3fl*£gEEUgE SEKEA8E

Through relay: Through relay:
Beadj* *069 an)©* Beadj* *047 ampt
When applied to sleeve: When applied to sleeve: 
Test *089 amp. le s t  .053 amp*
Beadj. *082 amp* Beadj* .056 amp.

-VL* OHK’P.—CWP- AfiPPHOVED G.L. BLOTTER.

• 

• 

• 

~ B. 

~b .. ou..gh i'" elay: 

• 

atRCDI'? REQP'IREMENTS 

lfJN.oPmAm. .. 

m.010 
(PID) &, 
(SID) 

Readj-. .06S amp. 
Vlhen appiied to . sleeve: 

ir...rough relay: · 
Reaclj ~ · ._047 amp, 
When applied to ··sleeve: · 

Test .089 amp~ 
Rea.dj • • 082 amp~ 

mm. -..JNJT-VL. 
7/22/21. 

CBK 'D.--Ol!P. 

Test .o53 ~i>~ 
Re_adj ~ .056 amp • 

(10 Pages) :eage #10. 
-_ Issue lO - BT,;..,±31307 

May 27, 19-20. 

.A.APPROVED C. L. 8LUYTE..'-t • 
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