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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 - ?rirr.ary .And Secondary - Local Test Desk ... Full Mechon1cal Pcwer Driven 
System. 

GEliE..U, .PJ.§ORIPTION: 

l. This circuit is used at a local test desk for testing and locatin~ trouble 
on line ~nd tru?1Jc circuits, in c. full mechanical power cil'iven system. l[t is 
o.ssocio.ted ·,vith a sender for use when the line to be tested 1s automatically select­
ed• In this case it is used with an incoming selector whose sleeve is normally 
grounded through a ~ximum resist~nce of 578 ohms which is :reduced to a mD-xim~ 
resistance of 53 ohms when the selection of the desired line has been completed. 
This circ~it rNJy 3lso be used for establishing connections with subscribers• lines 
over test lines to a zero position, a sender monitoring position,~ position o.t 
a toll or ~coal switchboard, or th.e main distributing frame. In thi-s C)se no 
~utomctio features are involved, These test lines h~ve their sleeves grounded 
thrcugh ~ ~.a.x~m resist~nce of 55 ohms. 'J.'\70 testing circuits are prcvided, o. 
priu.ary ~nd s_econdary. ~e primary testing circuit is used in making routine 
tests and those tests requiring the use cf a volt".milameter and \:Jheatstone bridge., 
The &econd.ilry circuit is used in rooking those tests whicn require a considero.ble 
length cf time and do not require the use of these instruments. 

2. The testing circuits o.re equipped with the following plugs o.nd cords: 

l. 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 relay and sounder cord for use v:here it is necessary to leave the 
rela.y and sounder connected for some time to the line under test. 

3, "The wire chief can establish a talking cor,.nection over either test cord. 

4, .All automatic connection to a subscriber's line is es~ablished by the wire 
chief ins·erting the plug of either cord in an incoming selector jack and writing •. 
ti.p the c<lll on recording lteys in the usual mat'.ner. The :primary or secondary cord 
1s connected to the sender circuit by the operation of tl1e proper key in the send­
er circuit, The sender functions to cor.nect the test cord to the subscriber•.s 
line through an incoming and final selector. 

s. The insertion of the plug of either cord in tr,e incoming selector jack 
clos~s ::i. circuit through the winding of the P :MG or S M G rel.'.ly from battery ever 
the loo.d 50 or 53, depending on whether the primary or secondary cord is ·used. 
The PM G or SM G relay does not operate ot this time a7ing to the high resistance 
in the sleeve circuit. Failure of the P M G or S. M G relo.y to operate prevents 
the connection of the testing apparatus to the circuit beyond the associated plug 
~nd permits the connection of the sender to that plug wlien the wire chief writes 

-up the desired number on its. recording keys (not shewn), When a.election of the . 
subscriber• s line has been completed, the sleeve resistance of the incoming selec€­
or circuit 1s r~duced sufficiently to allow the PH G or SM G relay 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. Th.a P M G or S M G relay operated, lights the associated supervisory lamp, 
and operates the 1>1.G·-1 or SMG-1 relay. The P1!.G-l or SM0-1 relay operated discor..;. 
nects the sender cil'cuit from the associated plug and connects the plug to the 
testing apparatus. When the receiver at the called statio1~ is i·emoved from the 
switchhook• the PS or SS 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 tl;e S\71tchhook the PS or GS relay releases, 
removing the shunt and permitting the associated supervisory lamp to relight as a 
disconnect signal. V/hen the :i;>lug of the test cord is removed from the jack, the 
PMz or OYiG relay releases, e..--ctinguishing th.a correspondi1!g supei"Visory la.mp and 
releasing the PMG-1 or SMG-1 relay • 

7. t7hen th.a plug of a test cord is inserted 111 the jack of a test li1!e (which 
does not require the use of a. sender) the PMG or ffi.'.G relay operates at once in 
turn opei·ating the P1~-l or SMG-1 1•elo.y. The plug is therefore cor.nected at once 
to the testing circ-.iit and discol'J1ected from the sender ci:t'cuit. Othe1wise the 
cil'cuit functions as befo1•e. 

THD TE')TI lTO KE! F,WIPI-IT:NT OF TP.:E ?::tIM.M<Y TEnTHlG CIRClJl T I CJ AS FOLLC',';'\1: 
a. The testing key equipment of the primary testing circuit.is as foll~~s: 

1. A reversing key "REV (PRIM)" which is use~. to reverse the tip &nd ring 
.. sides of t}1e :i;>1:1mary testill8 circuit with respect to ·a.1.l ..1pp.:ira-cus -.;O:t!­

nected back of the ringing k:eys. 

2. A gro""J.ndins lcey 11G {PRIH)" used to cro-..md one side of the line unc.el' ~'3st • 

s~ A repeating coil cut in key 11RCCI" used ,=1hen it is necessary to apply 
talking b<Ltt~ry to thA circuit thr011P.h the {j2S-A repeatine-: con. p:; : 0 l~y 
or.d mn.ru:.neter ~inf.in- of the volt--01.la.xroeter to enable common l>attery 
su'hscri bers to talk ,vb.en ca.11.ed-up ~or· t.est.. '· ; • \ • ' • 

- . ""· 

4. A taU·•.ing key "T (PRIM)'' used tor colll".cctine the ,1:ire chief's telept.o.1e 
circuit to the ~rimary tasting circuit~ 

\ 
5. A. tranemiss:lon test key 11TMT" used for c01mecting the wire chief's tele-

phone circuit and articifial cable to the line under test when dete1'?'.llinine 
the degree oi tran~mission of the line. 

6 • .A. lcey 1Fll1F'' used ~or discon:!ec,ti:!'!g tl:a voi_t-mila.nnnetcr f;,•om tho t~,sting 
ba·ttery_ o.nd co:ri.necting lt to ground fvl' meca,s1.1rincr foreign r,ot01~tiD,l:3o 

7. A monitoring key 11M (PRIM} 11 m;sd to c01mt'lc,, thf: wire chief's tt>le-fihone 
circuit ac1•0:;s 1il'le tl:y a:r.d l"in~ r,ide of i;,-:,:) ~cstinb Ci!"c· .. H fot m~n:!tor.­
inG parpcses. 

a. A volt-mila.mmeter r.:·•er::iine key 11VM REV" which., when operated, reverses 
the voltmete!' wi.nding of tJH:i vol t-u.i2a?.1Jreter with r~opect to the '.1..ine 
1.mder test when ~ila b3tt.?17 is r:1lt c:rr~ lt !fll-:1" be U$Cd ior measui•ing the 
voltage of the lOC volt and 20 'Vl):;.,t, testing battcr1.er. when the proper keys 
are operated, and also for measu1·ing earth potentials. 
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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.

.e 

• 

• 

' 
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9. A scale change key "20000 ohm" used to disconnect the 100000 ohm winding of 
the volt-mila.meter and the 100 volt testing battery from the testing cir­
cuit and to col"..nect the 20,000 ohm winding of the volt-milammeter in series 
with the 2Q volt testing battery to the testing circuit. 

10 • .A "1000 ohm'' scale change key used in a. ma.?'.ner similar to the 1120,000 ohm" 
key but co?'.necting tlle 1000 ohm winding of the volt..milammete:r in series 
with th.e 20 volt battery. 

11. A coin collect 1100" key and a ooin return "CR" key, for testing coin boxes. 

12. A s~ecial line insulation test key (-#491-A) used for testing the insulation 
resistance of the line under test. 

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

1. A reversing key, 11R1V(3E0.) 11 used in a manner sim.ila.1• to the reversing key 
"REV( PRIM) II. 

2. A grounding key 11G (SEC)" used to ground _one side of the line under test. 

3 • A 1•epeating co~ out out key, 11ROC011, used for discol'..necting th.e talld.ng 
battery from the testing circuit while testing for crosses between lines. 

4. A relay key "8" ,vhich when operated connects battery through the winding 
of a relay (not shown on this drz,ving) over the lead A to the ring side 
·of the line under test. The relay controls a sounder i:n a. local circuit 
( not shmvn on this drawing)• 

5. A tallring key 11T (SBC)" used for col'..necting the wire chief 1 s telephone 
·circuit to the testing circUit. 

6. A howler key "H" \lSed for connecting a grad'"l~ated tone to the line under 
test for attracting the attention of subscribers in case of failu~e to 
replace the receiver on the ~~itcbhook after a conversation. 

7. A monitoring key "M (GEC)" used 111 a mannel• similar to the monitoring key 
11M (PRIM)"• 

e. A dial test key "TJI'" used for checkiTl..g up the speed of tl:.e dial of a sub­
scriber's set under observation in comparison with a known standard. 

10, In addition to the above keys an interchange key "X'' common to both test­
ing circriiits is provided which, when operated, connects the primary testing 
equipment to the secondary test cord and vice versa. The howler circuit alone 
cm-mot be transfer1:ed. The hcwler circuit remains op'en if the interchange key is 
ope1·at ed. 

11. Tl1.e various operations and tests tbat may be accomplished by means of this 
circ-iiit in connection with. common battery circuits are as follows: 

1. Talking to a. subsc1•iber. 
2. Ringing. 
3. Tests for gJ.'OUnds. 
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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*

-

. e 

• 

• • 

4. Te&ts for stort circuits, 
5. Continuity tests • 
6. Tests for crosses with lines carrying current. 
7. Tests for crosses with other li11es. 
St B~llistic tests. 
9. Breakdown tests, 

10. Tra.nsmission tests• 
11. llonitorinG• • 
12. Miscell~neous tests. 

( 10 Pages) Pace ;,¼. 
Issue 10 ~ BT-431307. 

l1ay '2.7, 19~0. 

12. Th.e methods to be anployed i:n perfo:rming these vi:>.rious tests and operations 
ma~ be briefly outlined as foll0\7s:-

1.4LKI NG TC A SU BS CRI BER : 

13. The wire chief's telephone set 1s l!ormally disconnected from the testing cir­
cuit. Therefore to ta.lk aver a subscriber•s line v:hior.. is cor.neoted to the pl'imD.ry 
testing circuit by means·of a test line or incoming nnd final sel~ctors, it is neces­
-sai-y for the wire chief to operate tll~ prir,m:i.•y talking key ''T (PRIM)"• The repeating 
coil cut in key 11RCCI11 nr!lst also be opero.ted to supply to.lking batte1•y to the s·llb­
scriber's telephone set. In a.11 cases when talking to n sub:::cl•iber it is nece:::sai·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 secondary talking key "T ( SEC) 11 Ol".ly, 1 s operated. 

14. This circuit is arranged to be used with a separate ringing circuit for con­
necting ringing current to the line under test. 

T~~s FOR GBOl1NIU: 

(n) With the voltmeter scale of t!le volt...milamneter. 

15. To test for a ground on the i•ing side no keys need be operated since tli.e 
100 volt testing battery is cor.nected to tl1e ring side in sei•ies with the 100,000 
olirit winding of the volt-milamueter. TJ-;.e voH..oilannneter should sttG\1 no deflection 
or at most a very Sm'.111 one if the line is c.;J.ear excepi; in the case of a. grounded 
line or a party line where the bells are rung with grounded return, and no condens­
ers are in se~ies with the ringer. ln this case the resistance to 6~~1lnd may be 
1letei.,nined as e~:plained later u11der "Tests for Short Circuits"• If tt~e deflection 
j s in excess of 100 volts it indicates tJ,at the ring side of the line is crossed 
witr4 the office battery. To test on the t,il) side operate the reversing key and 
proceed as above. 

16. To meB,sure a hiGh resistance e').'o"Jnd, the 100 volt testine battery is used. 
C.n account of the higl1 resistance of the 120 volt winding of the vol t-milammeter 
the needle will be deflected a greater distance tban would be the case if the 20 
volt testing battery were used the2.•eby giving a larger lleflection a11d a moi·e 
accurate readi~g. For meas~ring small resistances the.20 volt battery should be 
used. 

(b) Witb the 0-480 milanmete1· scale of the volt-milrurnneter. 
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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*

• 

• 

. 17.! 'lo _test wi.th. tho,milm:metet operate the repea.t1~ coil m.~_in.~ .,)'R0CP"• This COl".neci,;s i,ue milaD'llleter ':.'indinG- of th.e· volt-li'lili>r.meter to'tf:e ring stcte of tJ1e cirC".lit in series with the PS relay and central office battery. If the line is clear no deflection will ooour. To test on the tip side operate tl'l.e reversinJ key 11RW(PrlD£} 11 in a.ddition t_o ,he repeating coil cut in key. 

( cl With the relay. 

16. ".1b.en the voltmeter lndiaa.tes a swinging ground of apparently so high a. resistance as to be negligible it 1s alway-s desirable to s·12pplement the foregoing test by a test with the relay~ To test with the relay, have all keys in their normal positions and operate the :relay lzey 1'8 11• This ,-,111 connect a relay (not sho:vn on tllis drawing) to the ring side of the testi1'1g ci1•auit in feries witr~ battery• Tl':1s relay will operate if there is a graul!d on that side, or a short circuit on the line. !l'he operat1ou of the rela.y in turn operates a sounder iD a locs.l circuit (not st.own 011 ~his drawing). To test on the tip side operate the reversins key and proceed es above. 

mre FOR SHORT crRWITS: 

( a} With the vol teeter scale of the volt-milammeter. 

19. Tests foi• short circuits are made by operating the g:round key. In the case of a sh.ort circuit the voltmeter needle will shovJ t. deflection \•l'.ich Y:ill be unchc.nged when the reversing key is operated. The smanor the resistance of the short circ~ited line tr~e ~eater will be tr.e delfection. In all cases the voltmeter- reading bears the same ratio to the voltmeter resistance e.s the difference ~etween ttis readinG a.nd the testing 'bcl.ttery voltage be:1rs to the externai resistance. 

29. The line resistance my be oc.lc-14lcted by dividing th.e difference between the testing bc.ttery voltct;e end the voltmeter t'eading, by the volt.::ieter reading and triultiply1ng trJ.s quotient by th.e resistance of the v_oltneter coil. For ~rm;le, if the voltm3ter c-0il has a resist{;.nce of 100,000 ohms c.nd th.a testing battery is 100 volts and o reading of ~o volts is obtained on the line, the re .. sistanoe of the line 1B. 19q_~ :x. 100000 ohms • 150,000 ohms. 
40 

21. If tlie wire chief "'°ishes to obtain some furthel· id©. of tlie size of tl:e 11short 11, he operates the scale change key ,:hich connects th.et winding of the volt-milamneter into the Gircuit which is most nearly equal in ~esistcnce to that of the 11short 11 to be measured, for, under tl..ese con.ditions voltmeter resistanoe meas·1.1re::1ents are most accurate. 

(b) ':11th the m1laoeter s~le of the volt..-::ulanoeter. 

22. To test l1ith tl:.e ml.::.oeter, operc.te the repeating coil <rllt in 2.nd tlle ground keys. A defleotion m.11 result if the line is short circuited and tl1e milD-llLleter needle uill return to zero -ohen the grot.nd key is restored to normal. 

23. Continuity tests are made in the same l:llal".l!el' as test for short circuits. 
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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*

• 

• 

I 
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In the case of lines equipped with standard comon battery subscribers• sets which 
have c. condel!ser in series Y1ith the ringer no permanent deflection will occur u.r.less 
the receiver is removed from the sv,ritchhook at the subscriberls station. If it is 
not convenient to h~ve the receiver removed a fairly satisfactory test for ccntinm.ty 
rrily be n:e.de by operating the reversing key quickly ba.cli:: and forth several times. -
1'his will result in a momentary deflection of th.e voltmeter needle due to the charge 
and disc:'iarge of the cond~er 1£ the line- ts continuous. A test for continuity 
should al'v7ays be prooded by a t~t for grOUl!d• 

'!·E.Sl'S FCR CR08f)ES "fllTR ymt Cf.RRY;NG ClJRBENT • 

Z4. tl.1e!il it is desired· to test a line for foreign battery the battery cut-off 
ker •1? 00" is operatea, ··This connects the voltmeter to the ring side of the circuit 
in series with ground, ~.f the external potentiel is of a. :polarity such as to B1ve 
a negative reading the voltmeter reversing key 1'VK.RW11• is also operated, thereby 
reversing the voltmeter co:zmections with respect to the line, To test on the tip 
side, operate the rGVersing key 11REV(PK1)".-

TNJT FOR CROSSE> WITH OTHER .t:·~-!, 

25, To test for a. aross bet;,;-;een two lines~ connect one of them to the primary 
testing circuit and the ,ether to the secondary testillg circuit. Ground the tip or 

• ring side of th.e secondary testing oitclli t by operating the secondary ground and 
reversing keys. and test th.e line contJ.-.,cted. t"o the primary testing circuit for gi:ound 
as described above., 

26, Tllese tests a.?:e ma.d.e ta determine approximately th.e va-lue of the capacity of 
the line or attached. GOndensers.. This circuit 1s arranged for 11groilnded" capaci'liy 
tests only unless th.e Wt~eatstone bridge circuit is equipped, in which ca.se tests 
for ''mutual" capacity ~Y be nade by operc.ting ~ r;hec.tst.one bridge lcey {not shewn) 
,;-,hich cuts the ground off ·the t,esting ~ttery. When testing o. line for g:rou~ded 
caP3-city opera.t e the ground key and then operct e the revers"1.ng key quickly back and. 
forth.. This will give a. deflection proport1or;a.l tc the capacity on the r1.ng side 
,;~en the reversing key is returned to normal .;nd propertiona.l to the c.?.pa.oity on the 
tip side when the reversing key is operated 3Ylay from nol'O:l-l. 

27. :Extension bells if placed in series ,nth the bell of the subscl.'i ber•s. set 
\1ill cause a slight reduction in the deflection of the needle. If they :1re pl.).ced 
in series with se:pe.rcte conder..sers and bridged~ cross the line the deHection will 
be increased. P~rty lines employing ~lternating current relQys or mae,neto lines 
nc.v1ng bells bridged across the Hne in series \7ith the condenser nill give on in• 
creased thr<JN for each added inst1'Ulllent. 

20. :Party lines h~ving the bell connected to eround on eithe:t' side of the line 
will Give a. deflection for the bells on the tip side of the line uhen the reversing 
ke~• is operated ~!,,ray from its normal position, 2-nd. 0, deflection for the bells on tl .. e 
ring side of the line wt.en tl1e reve1•sing key is returned to its norrncl position. 
Grounded. lines or grounded bells give about one-he-lf of the deflection for bridged 
bells on~ metallic line since in the one c::,.se it ne~sures only the current for 
charging the condensers from z. disctarged 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*
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BREAKDdWN TESTS. I 

29. When the• insulation bl'8akdom test key is operated tho toil6wirig sequence 
of operation occu.rs :- .. . 

(a) The spring ot the' 1mµ1ls:e· .wheel "A" make• operaUog the BT tehy, which in 
turn operates the CC re~_ay. 'The operation of the BT relau ootineots the ring _side 
~f the_ line direct to ground, • The oper8ti•on. of .the CC relay d6nnects the tip side of 
the line to ground through 96,000· ohms• This· ·1s to prevent any oondensers on the 
line from dischar~ing -quickly and thereby oaq..s irig be,11. taps. 

't 

• (b J The springs ot. impulse wheel, "B" operate·, ~co.ving, the gitound trom the 
96,000 ohm resistance snd connecting the 200· volt break .dO\Wl .potential in series "''ith 
the 96,000 ohm reststance and the !Dilammeter· winding ·of the volt-milamneter to the 

• 

I , 

tip side.of ~he line• the ring side of the 1ine remai~ing co.nnected directly to ground. 

(el 'l'he s.prings of impulse wheel 11011 operate, short ~irou1Ung the. 96,000 ohm re­
sistance and oonnecting the breokdomi potent1a'i direot 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 ·taJ;lS are avoided. A read1ng of more than .020 ampere us­
ually indi~ates a breakdovm. 

(d) The springs of im~lse wheel ''C" release, again impressing the 200 volt po­
tential on th~ line through ~he 961000 ohm reslstanc~. 

·•· .. 

(e I The springs of impuls~ wheel "B" release,· J.iseonnec.tfog ths 200 volt 'battery 
and connecting ground to tbe tip'~iae of the line through· the 96,000 ohm resistance to 
gradually discharge the line, the ring side of the line remaining eonnected to ground. 

(f) The springs of Im.pulse wheel "A" ralease, releasing the BT 1'8lay, which in 
turn releases the CC relay, restoring the circuit to normal'. 

~RANSMISSION TESTS, 

30. These tests are ~.ad.a for testing the grade of transmission on a line. The 
operation of the transroissio~ test• and repeating ~oil out in.keys and a key in a 
rheostat circuit (not shown on this drawing) normally· shunting t·he rheostat out of the 
circuit, connects the subscriber's line to ihe wire ohiefis telephone oi:rcuit through 
an artificial line. The rheostat key is then operated and the current through the 
transmitter varied by adjusting the ·special r}leostat, 

MONITORING. 

31, In order that the wire chief can listen in on tho oi~cuit 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 teat set from all bridge, ground and 
battery connections. The monitoring key connects the wire ohiefJs receiver across the 
test circuit. The monitorin& key is also used for listening in on toll lines or en any 
other circuit where it is desirable to cause a min 1mum transmission loss, 
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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 0pe1>at1011 of tr~e seconda.ry mom.torine key 11ll{SEO)" co?-.r.eots Ground to the sle~ve of which everr cord is connected to the secondary ci:t-cuit. This causes the operation of the Ptn or 91.G relay and permits monitori?l{; on the listening jack 
of such of the test lines as 1-it'.ve their listening Jack sleeves opeX?. The P~·G or SM} reloy in turn operates the :rliG..J. or ~JG-1 relo.y. 

l_tr3 CELI..ANrotU T:ffiTS. 

( A) Coin Collect end Return,. 

55. ~o test the operation of eo1n boxes 011 ~~ subscrtber•a. line the "coin collect, 
• 

"CC" or coin return "CR" key is opel'Cted, The operc.tion of the "CC" key operates tlhe CC ond D relo.yc, The ope~tion of the cc a.nd D relays oOJmeots 110 volt posi­tive battery to the tip ~ ring sides 0£ the line through the m11ammeter winding, properly poledj of the volt-cilao::ieter. The wire chief oan then check the amount 

• 

Of current that floos over the line for coin collection. ~en the "OC'' key is re­
stored to non::.:ial the co c11d D relays release. The ope1•~tion of tl'ie "CR" key causes the ~ and D rel:iys to function .in a manner similo.r to tl:at explained above, but connecting 110 volt negative be.ttery to th.e tip and ring sides of the line throuc;h the m1lemmeter winding of the volt~lamneter which is poled in the opposite direct­ion from what 1t was poled by the OC relay. The coin collect and return battery CP-n be re©Ilated by operating a rheostat·key in~ rheostat circuit (not shown on this dra.:1ng) and adjusting the 1•heostat. The I> relay is made slow in releasing for 
peroltUnc the Une arid. coin rnac;net to discherc;e throucrt. the 2 ti I condenser .:i.nd 2200 obm resistance. This protects the test circuit; e:nd the insulo.tion of the 
-;;iring of the subscriber's m~ltiple ~t the selector frames frOl!l puncture by tt~e high potential discbD,rGe• 

(:B) Ha,ler. 

34:, when tte plug of the secon~ry co;i.·d is inserted in the jo.ck of o. test line 
or the jack of an 1ncomin8 selector whose switch hes cdv:1nced to the testinc; posi­tio11, the as, relay operates in turn operati~ the StG-1 relc.y, If the receiver is 
off the sw1.tahhoQk on the line to uhict. the y0rd is 001.meoted tb.e SS relay operates, preventing the associated supervisory lomp from li&tting. Under this condition a. circuit is closed through the make contc cts of the sm ~nd '>'l relzys • oper.:.tinG the R rel~y, m-,en the wire chief operu.tes the howler key "li", i1. cirGUit is closed 
throu&, the m'lke eont:-ct of the lI 1·e1cy Tlr..i.ch closes a. l'l~1ler circuit not shown on· 
shown on this d.r...""71ng. A cre.due.ted tone 1s then c.pplied to tt.e line. 'iJhen the receiver is replaoed on the S'7Jitchhook, the 35 relay rele::.se~, 11:;ntinr; the st."J?81'• viso~• lamp 8.l!!-d. rele.).sinc the H 1•ela.y • The vnre otd ef then rezotl•es tlte 11H" ke~· to 
nomal, disconnecti~ tlle howler circuit. ~i'hen the plug of tJ,e cord is removed from t!:'.e jo.ck the &;:t, 1•e1ay relea.ses, in turn reliusint; the lm-1 r_elays; restorinG 
the c1rc-..,1t t.o normal.. 

{ C) Dinl. Tests• 

35, Tl1e dinl test feature is used f'or checking up the speed of the· dit.l. of n. subscriber's set under observation in oompa1•1son mth a known st2.ndard, The opei• .. 
at ion of the dial test key, "D T", connects the winding of tr..e Dr 1•e1ay in s 01·1 es. _ wJ.tll tte impulse springs of tl:e subscl•iberrs dial. The wpulses f:t1or.1 the subscr1b­
er 1s dial altei."nately operate , ,!d. release tr,.e DT i•elay, causing an arm i:c. t~e dial testing device to rotate in synch!'om.sJ:'.l wi'th these im,ulses. while at tlle saae tioe ~nother ~rm rotates at-a knorm. speed. The ~elative positior..s oi these nms ut tLe end of the period of observatio:r! gives a~ indication of the speed of the dial under 
test. 
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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

• 

• 
'\ 

I 

Bl 
(PS) or 
( SO} 

R>TE:-

~4 
(PW-1) 
{Sl!G..J.) 

~4 
(ll) 

El.06 
(BT) 

Ei.92 
( D) 

RUl 
l m) 

3345 
( CC) & 
{ CR) 

g.RcprT flIRUJRn!mT§_ 

Tr~o:igh. 7 50 ohms 
bridged across tip 
and ring of cord 
at 20 volts. 
Aft er a soak of 
approxiIJil.tel.y .5 amp: 
Test .019 amp. 
B.eadj •• 016 amp. 

:OON ..OP l!J3A.TE 
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Through 10,000 olk-is 
a.ft er operation through 

5fSO ohms at 28 volts. 
Aft er a soak of approx.­
iue. t ely .3 amp: 

Test ·.oo:; amp. 
Rea.dj •• oo5 amp. 

In multi...offioe districts where the ti~nk loops eY..ceed 750 ohms the ad-

justment for this relay when desired by the Teleph.one eompany sh.all be: 

After a soak oi' 
After a soak of appro~ 

appro:idma.tely .s amp: 
1mate1y· .3 amp: 

Test • .016 amp. 
Test .0048 amp. 

Readj •• 015 amp. 
Readj. .oo5 a.mp. 

Test .029 amp. Test .015 amp. 

& Readj. • 020 amp. Readj • .016 a.mp. 

Test .064 amp. Test .026 a.mp~ 

Rea.dj • • o:35 amp. Readj • .028 amp. 

Test • 032 amp. 'rest .019 an:q> • 

Rea.dj • • 026 amp. Rea.dj. .020 a.mp. 

Test .034 amp. Test .022 amp. 

Rea.dj • .032 amp. Readj. .024 a.mp. 

Test .018 amp. Test .011 a.mp. 

Rea.dJ. • ol 7 an::.1'• Readj. .012 amp • 

Test .030 am.P• Test .015 amp. 

Readj. .02z amp. Readj. .014 amp .. 
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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.
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ctR<JJI'l! BEQJimtENTS 

m.010 
(P?G) & 
(SID} 

~B-

~tro.igl: reJ.a.y: 
Read~ • ~069 2.Jll), 
When applied to sleeve: 
Test .-089 amp~ 
Rea.dj •• 082 amp~ 

ENG. -.!1/JT-VL. 
7 /22/21. 

(J:[K•D.-~. 

it.rough. relay: • 
Rea.dj.~047 amp, 
When applied to· sleeve: • 
Test .053 amp~ 
Readj • .056 amp • 

A.APPROVED C.L. 8LTJYTER• • 


