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CIRCUIT DESCRIPTION 
SWITCHING DEVELOPMENT DEPARTMENT 

COMMON SYSTJ!MS 
LOCAL TEST DESK NO. 12A, 12B, OR 12C 

WHEATSTONE BRIDGE TEST CIRCUIT . 
WITH KS-3011 WHEATSTONE BRIDGE 
ARRANGED FOR OPEN LOCATION TESTS 

MODD'ICATION TO PROVIDE 3 VARLEY TESTS 

C~ANGES 

B. CHANGES IN APPARATUS 

B.l Superseded 

Rel. 082 (T) 

Superseded By 

Rel. 080 (T) 

D. DESCRJ;PTION OF CIRCUIT CHANGES 

,.D.l The use of relay 082 is rated· "Mfr. Disc.• 
to show realistic rating for obsolescent 

apparatus. 

All other, headings, no chang~ . 
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CIRCUIT DESCRIPTION 
SWITCHING DEVELOPMENT DEPARTMENT 

COMMON SYSTEMS • 
LOCAL TEST DESK NOS. l2AT 12B OR 12C • 

:MTi~fo1~RI~jT~:NE c~~~i. 
ARRANGED FOR OPEN LOCATION. ·'TESTS 

MODIFICATION TO PROVIDE 3 VARtEY TESTS 

CHANGES 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Reversed designation or "M" and "N" 
leads in fi~re L. "M" lead now is 

on swinger of (VMB) kjj}J'. 

All other headings, no change. 
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CIRCUIT DESCRIPTION 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT 

CD-96144-01 
Issue 2-D 

Dwg. Issue 6-D 

COMMON SYSTEMS · 
LOCAL TEST DESK NO. 12A, 12B, OR 12C 

WHEATSTONE BRIDGE TEST CIRCUIT 
WITH KS-)011 WHEATSTONE BRIDGE 

ARRANGED FOR OPEN LOCATION TESTS 
MODIFICATION TO PROVIDE) VARLEY TESTS 

CHANGES 

A. CHANGED AND ADDED FUNCTIONS 

A.l Provisions for voltmeter bridge test-
ing and for making automatic varley-3 

tests are added. 

B. CHANGES IN APPARATUS 

B.l Added 

Figure J 
2 - U75 relays, (R)&(RCl) 
1 - U54l relay, (RC) 
1 - Y2~1 relay, {RLJ 
1 - Y.267 relay, RP • 
2 - Yl27 relays, RT &(RTl) 

1. PURPOSE OF CIRCUIT 

1.1 This circuit is--designed to provide 
testing facilities for the local teat 

desk No. 12 for the location ot faults in 
cables. By connecting the two Wheatsto~e 
Bridge cords.to an associated test trunk 
circuit, this circuit is made ready tor 
test. The operation of various keys 
determines the class or tests ~o be made in 
conjunction with a Wheatstone Bridge .• , 
provided in this circuit. The circuit is 
also arranged to permit its association with , 
other circuits for voltmeter testing, ·talk­
ing and ringing. 

. ,. 2 • WORKING LIMITS 

2 - 13D resistance lamps, (C)&(D) 2.1 The maximum power consumption or any 
spool of the Wheatstone Bridge is , • ·,· 

1 watt. Figure L 
1 - 19LA resistance, (K) 
1 • 101.ED resistance (L) - "J" option 

B.2 Superseded 

AlTW key -
· "R" option 

110 plug • 

Superseded by ~ 

AlAAM key -
"Q" option 

310 plug 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l • Figure J is added and. Figure H which 
was fol'merly part or Pigure 1 is 

designated. • • 

D.2 Figure Lis added and Figure I which 
was tormerly part ot Figure 1 is 

designated. 

D.3 "N" option is added auperaeding "M" 
option. "M" option was formerly not 

designated. 

D.~ "Q" option is added auperseding "R" 
'option. "R" option was tormerly not 

designated. 

D.5 "K" and "J" options are added. 

D.6 Notes 109, 110 and 111 are added. 

D.7 Circuit drawing ES-20629-01 is added 
in the Circuits Moditied table. 

D.8 Reterencea to Figures H, J, Kand L 
and options "R" , • "Q" , "N" , "M" , . "IC" 

and "J~ are added in the Options Used table. 

All other headings under Changea, no change. 

2.2 (L) relay - Figure~ 

Max.Ext.Loop Res. 3~55 ohms 
Min.Ins.Rea. - 15000 ohms 

• 3 • FUNCTIONS • 

3.01 A Wheatstone bridge with a retlecting 
llirror· scale is provided tor locating­

taults in cable. 

3.02 Teat cords frl and ·f':l are provided 
tor Wheatstone Bridge testing. 

:J.Ol With the (VM) voltmeter key operated 
the primary and secondary teat circuit"•, 

1, connectsd tor the purpose of making Yolt­
meter teats. 

3.04 The~~~~~ talking good pair key pro-
yides me~s for cutting in the tele­

phone circ:f'it .or the primary and secondary 
test circuit for talking on the good pair 
o~ the test trunk. 

3.0S With the (L) loop key operated, ground 
is re~oved troa th• testing battery 

and the side ot the battery nonaally 
grounded is connected to the tip aide. 

3.06 With the (G) ground key o.,-rated the 
tip ot the test cord ia grounded tor 

making teats for earth potential or Wheat­
atone bridge measurements. 

3.07 The (REV) reverse key provides means 
tor reversing the tip and ring otthe 
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test cord with respect to the :lbeatstone 
bridge. 

3.08 The interchange key (X) provides ~eans· 
. for splitting the two test cords by • 
reversing the test pairs. ~ • 

).09 The selecting.key (ti ijJ li8 ABJ 
• (~~) • . • 
· . (RB TB) is provided to shirt the con-

nection of the terminals on the Wheatstone 
bridge with respect to the conductors of the 
two test pairs. 

3..10 The test battery key, ( 20 V) , ( 100 V), 
(200 V) permits the use of different 

testing voltages for Wheatstone bridge 
testing. 

3.11 The class of test key (LOOP), 
(MURRAY). (VARLEY) provides means for 

making Loop, Murray and Varley measurements 
with the Wheatstone bridge. 

3.i2 The (OL) open location key provides 
\ means for making an open location teat 

on the line or trunk in trouble, and a sig­
nal will be given by lighting the (OL) lamp 
if this lamp is equipped. 

f~~ ).13 Provides for the use of either 4, cycle 
~, · ... --, or· 20 cycle AC for open location 
•' ,.;... measurements. 
I, I· •. 
;~ .·., • .).14- Provides for making non-grounded 
:,·;\ capacity tests on open location 
-~ • .testing. • • 
,,i 

• t 

i 

3.15 The (PS) phase shift key provides 
means for shifting the phase relation 

of.the two alternating currents which are 
·applied to the Wheatstone bridge circuit 
when open locations test.a are made. 

3.16 The class of test key (Vl), (V2) and 
(V3) in Figure H provide mean~ for 

making the Varley 1, Varley 2 and Varley 3. 
measurements and also tor making Murray 
~esta. • 

).17 The scale lamp of the Wheatstone 
bridge is lighted and the field coil 

is energized when the Wheatstone bridge test 
cords are plugged into the test trunk and • 
the (VM) key is normal. 

3.18 Provides for talking on the 
bad pair of the test trunk. 

good or 

3.19 Provides for ringing on the 
bad pair of the teat trunk. 

good ·or 

3.20 Provides for making single wire 
resistance measurements. 

3.21 Provides for making insulation 
resistance measurements. 

3.22 The class or test keys (Vl}, (V2) and 
(V)) or Figure J provide means tor 
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making Varley 1, Varley 2 and automatic 
Varley 3 measurements and also tor making 
Murray te.sts. : :, 

).23 The (XL) 
1

j:cey provides means tor making 
Varley measurements for crosses. 

).24 The (±MDF) key is provided tor sig-
nalling the main frame by applying 

ringing current simultaneously to both good 
and bad pairs of the test trunk. 

3.25 The_ (VMB) key is provided for making 
a voltmeter bridge test. This makes 

a bridge test over the tip and ring using 
the voltmeter as the galvanometer and fixed 
res_istances of 300 ohms as the two arms or 
the bridge. 

).26 . The (IMS) key provides a low scale 
!~1· condition on the voltmeter to permit 
a more accurate reading voltmeter bridge 
test. . 

3.27 Provides a means for making Murrar 
and Varley loop tests with the vo t­

meter bridge conditions. 

4,. CONNECll'ING CIRCUITS 

4.1 Test Trunk Circuit. Frame End -
Ar~anged tor Manual Varley-) Teat 

SD-904()).;0l. 

4,.2 Test Trunk Circuit - Frame End -
. Arranged tor Automatic Varley-) 

Test - SD-95545-01. 

4.) Primary and Seconda:ry Test Circuit­
ES-10370-01, .ES-25.4581, ES-261156 

or ES-20629-01. 

Telephone Circuit -'ES-359281, 
ES-)580)8 or ES-254583. 

Primary Ringing Circuit - ES-359627, 
ES-239467, ES-20672-01 or ES-254,600. 

Four Cycle Interrupter Circuit -
SD-95301•01. 

~JSCRIPTION OF OPERATION 

S. INCOMING CALLS 
\·, ,I 

When the repairman's or the trameman'• 
telefhone set is connected across the "TO" 
and RG" leads or Figure 4, the (L) relay 
operates over the loop and lights the trunk 
lamp. The call is answered by plugging the 
(WB G) cord into the good pair jack and 
operating the (TALK G PR) key. This opens 
the cut-orr springs on the jack thus dis­
connecting the ,S!"OUnd and the (L) relay trom 
the line. The (L) relay releases and re­
tires the trunk lamp. A talking path to 
the telephone set in the test desk is pro­
vided through the (WB) repeating coil and 
transmitter battery is supplied to the test-

Wh
man through tht windings of the {T) relay. 

en the {WB BJ cord is plugged into the 
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other jack of the teat trunk, relay (WB) 
operates, providing the (VM) key is normal. 
The (WB) relay operated, (a) removes ground 
from the negative s~de of the 20 volt bat­
tery and conn_ects this battery to the volt­
age key, (b) energizes the field coil and 
lights the lamp in the ~Jhea~stone bridge 
and (c) c~nnects battery to the (MURRAY) key 
through the voltage key •. The plugging up 
of the two cords, therefore automatically 
connects this circuit for test with tho 
Wheatstone bridga. 

6. VOLTMETER BRIDGE TEST 

A voltmeter bridge key (VMB), in Fig­
ure L, is provided to e_stablish a .Murray 
'Wheatstone Bridge With the voltmeter of the 
primary and secondary test cord circuit as 
the galvanometer. Two resistances of 300 
ohms each fora the fixed arms of thia 
bridge. Ordinarily the 100 volt test bat­
tery is .used in connection with the 24 volt 
scale _of the voltmeter using the 1000 ohm 
winding of the mater. However, if tho pri­
mary and secondary test circuit is equipped 
with a KS-13724 voltmeter,.it is necessary 
to provide "J" ·option since the KS-1372~ 
meter has no 1000 ohln lrl.ndUig. "J" option 
connects a 1053 ohm shunt across the 20000 
ohm winding or the meter thus providing a 
circuit equivalent to the.1000 ohm winding. 
In connection with voltmeter bridgo testing 
a sensitive scale key desi•gnated lVMS) 1a 

frovided which is effective only when the 
VMB) key ia operated. This koy cuts in a 

very sensitive winding or the voltmoter to 
obtain a groator deflection of the ri-.~ter 
needle when required. The (VMS) key 1a 
non-locking and should be used only whon 
tho ne0dle deflection is Sor lesa scalo 
_divisions with the (VUS) key normal. Thill 
test is used to detormino the proper 
sottings of the (I) and selecting koya when 
"1heatstone Bridge Varley maasuremonts are 
to bo made. Settings of tho (X) and 
·aelectinf keys aro tried, as will bode­
scribod ator, until a balance or tho. 
emallest deflection is obtained on tho 
voltmstcr. A reverse defle·ction ot the 
mater needle on any cetting can be oft-set 
by operating the (REV) key. When a balance 
or near balance is obtained, it indicntea 
that the corr0ct connections ot the test 
circuit tip and ring have boon established 
with rcopact to the good and bad test pairs 
as rcquirod by tho connections made by tho 
rop1.1irmrul at the •diatant nd. The (VMB) 
koy 1• then rGGtorod to norm!ll. and tho test­
nan can proceod with Wheatstone Bridge 
Varley me1.1curements, 

7 • WHEATSTOME BRIDGE MEASUREMENTS 

7.1 Wheatstone Bridgo 

Thie 1nstl"Ull!9nt is ot the rotlooting 
llirror-type, the illum.nation tor the 
llirror being r coivcd troa tho 1 ecale lamp, 

reflecting itself as a single lin~ upon the 
scale. Ir the image does not appear as a 
single line the !ilament or the lamp can be 
aligned by removing the cover from the 
bridge and loosening the adjustment screws 
which hold the lalllp. When the testing cir­
cuit is norw.al, the image of the lamp _ 
should fall on zero, and a zero adjustment 
screw ia provided on top near the rear ot 
the bridge. Noro..ally 20 volts testing bat­
tery is connected to_the bridge and all 
preliminary balances should be made with 
this test battery. Shunt keys.aro provided 
ao part of the Wheatstone.bridge and are 
designated (1), (0.1), (O.Ol) and (0.001). 
Those keys detormine the sensitivity of the 
galvanometer when making a balance. A de-

, flection to the left indicateG not onough 
resistance in tho "R" resistance arm or the 
Wheatstone bridge and a deflection to the 
right indicates too much resistance in thi• 
arm. 

7.2 Loop Resistance Measurement 

With the (Murray) and (Varley) loop 
k.,,y.:1 normal, a ·condition is set up for mak-·­
!ne loop measurements over the so-called 
good pair. In order to make a loop test, 
the distant ond of the pair must be short­
ci~cuited or.closed through the repairman•• 
telephone set. If the approximate resist• • 
ani:e or the loop ia not known, the preU.a-
inary balance should be obtained with the 

..... 

"A" and "B" arms equal, that is, the 
"multiplied by" dial at one. If a.more , r 
accurate measurement is desired or it a • 1 .. 1. 
balance cannot be obtained with equal ratio : 1 

arm_s the ratio should be adjusted by tho -y 
"multiplied by" dial. The following table • 
indicates the approximate setting or the 
dial for measuring certain values of re-
sistance. • 

Resistance being measured 

Less than 10 ohms 
10 to 100 obu 
100 to 1000 ohms 
1'>00 to 10000 ohm• 
10000 to 100000 ohu 
100000 to 1000000 ohms 
Over 1000000 

Multiplier on 
Ratio Dial 

.001, 

.01 . 
• 1 " 

1. 
10. 

100. 
)000. 

\'/hen the Wheatstone bri~ge has been brought 
to a balance the resistance ot the external 
circuit may be calculated by the formula · 
L • IR.- ilhere "L" i• the loop resistance 
or the circuit under test, "R". the vaiue . 
ot rosiatance in the rhooatat ar11, "R" and 
"X" is the multiplier at which the "multiply 
by" dial is set. 

Metallic Varley Loop Measurement 
(Vl) 

With the (Varley) key op,rated, a 
circuit condition 1• set up to make the 
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metallic Varley loop measurement with the 
(Vl} key normal. This measurement which 
is known as the Varley loop is made with 
the positive side of the battery applied to 
the loop at the repairman's telephone set 
over a third wire which eliminates earth 
potential. The balance of the'bridge is ob-­
tained in the same manner as previously 
described for the loop resistance test and 
from this may be calculated the resistance 
of the faulty wire from the central office 
to the repairman. 

7.4 Grounded Varley Measurements (V2) 

With the (V2) and (Varley) keys oper­
ated and the (GL) key normal a grounded 
Varley m_easurement may be made silililar to 
the metallic Varley measurement just made. 
In this case, the positive side of the bat­
tery is grounded which for ground location 
means that the battery is appli_ed to the 
),oop at the fault. This is known as the 
Varley 2 measurement and from this may be 
calculated the resistance from the fault to 
t~e repairman and from the fault to the 
central office. 

Single wire resistance measurements 
may be determined by 1neans of a Varley test 
in conjunction with a loop test. To do this 
the loop resistance is first measured and 
then both wiras are connected to ground at 
the distant end and a Varley test made. 

Metallic Manual Varley Measurement 
(V3) 

With the (V3) key (Fig. H} operated 
together with the (Varl~y) key, another 
metallic Varley measurement may be made 
with provision for applying the positive 
side of the test battery' to the bad wire at 
the main distributing frame, in the central 
office where the test trunk is connected, 
to the cable under test. This arrangement 
provides for making a loop measur~~ent which 
in conjunction with the loop measurement3 
previously made may be used to calculate 
the location of the fault so as to eliminate 
the resistance of the test trunk from the 
test desk to the central office. The con­
nection from battery to the bad wire at the 
main distributing frame is accOlllplished 
manually. 

Metallic Automatic Varlay 
Measurement (V3) 

With the (V3) key (Fig. J) operated 
together with the (Varley) key, another 
metallic Varley measurement may be made 
~ith provision for applying the positive 
side of test battery td the bad wire at the 
main distributing frame, in the central 
office where the test trunk is connected to 
the cable tested. This arrangement provides 
for making a loop measurement which in con­
jur1ction with the measurement 3 previously 
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made may be used to calculate the locatioi. 
of the fault so as to eli.minate the resis­
tance of the test trunk from the test desk 
to the central office. The connection of 
battery to the bad wire at the main dis­
tributing frame is accomp:ished automatic­
ally by the operation:. of the (V3) key. When 
this key is operatef. ground is closed to 
operate relay (RT).r (RT) operates (RTl). 
(RTl) operates (RP). (RP) oper,e.tes (RL) 
from ground through contacts of the (V3) 
key and operates relay (R). Relay (R) 
connects ringing current to the so-called 
good pair. Relay (RL) in operating releases 
(RT). (RT) releases (RTl). (RTl) releases 
(R) but relay (RL) remains locked through 
normally made contacts of (RP). Relay 
(RL) in releasing removes ringing current 
from the good pair. At the same time that 
this impulse of ringing current is being 
sent out over the good pair, batte~y of a 
cer.tain polarity, as determined by the 
setting of the selecting keys and I key 
which will be described lat.er, is connected 
to the so-called bad pair. This combin­
ation causes the distant frame end test 
trunk to function to make the desired con­
nections .at the distant end of the test 
trunk. When the test is completed the 
(V3) key is restored. The (V3) key 
restored to normal causes another impulse 
of ringing current to be sent out which 
brings about the disconnection of these 
leads automatically at the main distri­
buting frame at the distant office. 

Location of Crosses by Varley Tests 

If the fault to be tested is a cross 
instead of a ground condition as previously 
determined by the voltmeter test then the 
cros.s location key (XL) will be operated 
and the-tests described above for Yocating 
grounds may be duplicated. The operation 
of the cross location key removes the 
ground from the positive side of battery 
and connects the pof'i.tive bat.tery to the 
other bad wire. It may somet1mes be 
desirable to make a cross location on the 
same basis as a ground location an~ this 
may be accomplished by operating the 
grou,d key (G) which wil~ ground the tip 
side of the test circuit. 

7.8 Open Location Tests 

The location of an open in a caple 
pair is made by obtaining a balance of 
the capacity of the leads of the open pair 
to ground with the ~apacity of a fixed 
condenser. To make these tests the (OL) 
(MUrcRAY) and (G) keys should be operated 
and the ratio dial on the Wheatstone bridge 
should be set to "M-1000". This transfers 
the field coil and also the bridge circuit 
to a source of alternating current, 
connects the (A) condenser and the "r" 
rheostat into the bridge circuit, and 
grounds the "ST" lead to start tne four-
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cycle interrupter or to operate the (A) 
relay, Fig. 2. If a four-cycle interrupter 
is used, the (oi) lamp will light when the 
interrupter-is associated ~ith the position. 
Alternating current for making open location 
measurements is obtained either from a four­
cycle interrupter or from the ringing 
machine. The four-cycle interrupter 
furnishes one source of 24-volt AC potential 
and two sources or 100-volts AC potential 
each of four cycles per second. The two 
sources of 100-volts.AC are 90° out of phase 
with each other and'the 24-volt AC is 
approximately in phase with one of the 100-
volt AC potentials. The 24 wlts AC is 
supplied to the field coil of the galvan­
ometer and the 100 volts potential is 
supplied to the bridge··ei~her from leads l 
and 2 if the phase shift key (PS) is normal 
or from leads J and 4 if the (PS) key is 
operated. 

If 20-cycle AC from the ringing 
machine is used for making the open location 
measurements, the operat;ion of the (A) relay 
as mentioned above connects 20 cycles to the 
field coil of the bridge through the (J) 
resistance and supplies 20 cycles to the 
brid~e throu$h the 77A repeating coil and 
the (G) and (ff) resistances. The operation 
of the ( PS l . key shifts the phase of the a-c. 
by short-circuiting the '(G) and (H) 
resistances. 

. With the phase shift key (PS) nonnal, 
a balance should be obtained by adjusting 
the "R" arm of the bridge and the phase 
shift key should then be operated and a 
balance again obtained, this time by adjust­
ing the "r" rheostat. This operation should· 
be repeated until a change in phase by the , 
operation·and release of·the (PS) key has no 
effect. When a balance is obtained as 
described above~ the rEjlsistance of the "R" 
ann of the bridge is practically proportion­
al to the capacity between the wire Wider 
test and ground. The "r" ann serves to 
balance the resistance component of the line 
and therefore does not enter into the 
calculations. Non-grounded capacity tests . 
to determine the capacity between wir_es 11181 
be made in the same manner without the oper­
ation of the (G) key. This method is used 
to locate split pairs in cables. 

7.9 Murray Loop Testa 

JMurray loop tests corresponding to 
the Varley: loop'tests may be made by oper­
ating the (Murray) key instead of the 
(Varley) key.· The operation of the 
(Murray) key transfers the galvanometer 
connections from terminal (J) to terminal 
(T) • The "multiplied by" dial of the 
bridge is set to the "M-1000" point so 
that the "A" arm is 1,000 ohms .. The other 
ratio arm under this condition consists or 
the variable resistance arm which is used 
in the Varley loop measurements. The (n), 

(V2) 1 (VJ}, key. is used to determine the 
battery condition for the Murray tests 
exactly the same as for the Varley tests. 
The balance of the galvanometer is ob­
tained ?or the Murray loop test in exactly 
the same manner as for the Varley test. 
Having obtained a balance with the (Murray) 
key operated, the location of the fault may 
be calculated. The location of the 
crosses by the Murray loop test may be 
obtained in the same manner as for the 
location of crosses by the Varley loop 
method. 

. Single wire resistance measurements 
may be made as stated in paragraph 7.4 
except.that Murray tests are substituted 
for Varley tests. 

8. MISCELLANEOUS FEATURES 

8.1 Talking 

A talking key (TALK G. PR.) is 
provided directly associated with the tip 
and ring of the so-called good pair so • 
that the tester may talk wit~ the repair-
man whose telephone set is bridged across 
the good pair at the distant test point. 
When the talking key is operated, 48 volt 
talking battery is connected to the tip . , • 
and ring through the repeating coil which 
enables the repairman at the distant point '.-<i 
to talk. The desk man may instruct the ,, 
repairi\lan to shift connections as require~,_i,. t'. -~ 
8.2 Voltmeter Testing and Ringing , . ,,,rt 

•'••' I 'f{ In order to permit the association 
of t:he primary and secondary test circuit 
with this circuit for vqltmeter testing, 
talking and ringing 1 the (VM) and (L) keys. 
are provided. The ,VM) key operated, 
transfers the Wheatstone bridge cord cir• 

,cuit from the' Wheatstone bridge to the . 
voltmeter in the primary and secon~ary test . 
circuit and also prevents the operation 
of the (WB) relay. This prevents any 
possible interference from· the Wheatstone "· 
bridge circuit during voltmeter testing. 
The loop key (L) operated, removes the 
ground from the testin~ battery and con­
nects the side of the battery which is 
normally grounded at the key to the tip 
side or tha voltmeter test circuit. This 
will provide a testing circuit with the 
primary and secondary test circuit, 
independent· of ground which may be used in 
measuring foreign potential across bonds in 
a cable plant, measuring insulation resis­
tances where ground is present on the line 
or cable be~ng measured and for making 
ballistic capacity tests. 

Ringing Key 

A ringing key is provided.to enable 
the tester to signal the main frameman at 
the distant central offico. This is 
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accomplished by sending ringing current 
simultaneously on both test pairs. The 
ringing key (±MllF) when operated connects 
ringing current to the bad pair through 
contacts of relay (R~l). By means of a 
timing arrangement ringing current will be 
ctpplied to the good and bad pairs simul• 
taneously and remove from.the bad pair 
slightly before the removal of ringing 
current from the good pa:l,.r. In addition 
the ·bad pair is not closed through until 
a time interval after ringing current is 
removed from the good pair. This circuit 
arrangement is to prevent a false Varley J 
set up when signaling the MDF. This ring• 
ing is provided so that the tester may 
signal the main frame man at the distant 
central office in order to have him dis­
connect or shift the connection of the 
test trunk as the tester may desire. 

3 0 4 Selecting Key 

The {+i ftg} {ftg iil !~i ~gl key 
provides means for shifting the connection 
of\ the terminals in the Wheatstone bridge 
circuit with respect to the conductors of 
the two test pairs. These connections are 
as follows: .. The normal designation of this 
key is: (TG/RG,TB/RB) when operated in one 
direction it is designated (RG/RB,RG/TB) 
and when operated in the other direction. 
it is designated (TG/TB,TG/RB). These 
letter designati_ons z:epresent the tip of 
the good pair (TG), ring of the gvod pair 
(RG), tip of the bad pair (TB), and ring 
of the bad pair (RB). In addition to the 
above, the left~hand designations indicate 
the order in which the tip and ring leads 
from the Wheatstone bridge circuit are con­
nected· to .. the pc1.rticular leads of the test 
trunk when the (l.) key is normal. The 
right-hand designation indicates the cor­
responding connections when the (X) key is 
operated. In oth~r words, with the above 
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key and the (X) key both normal, the tip 
and ring leads from the Wheatstone bridge 
circuit will be connected to the· tip and 
ring of the good pair, respectively. With 
this key normal and the (X) key operated, 
the tip and ring leads are connected to the 
tip and ring of the bad pair respectively 
as indicated by the right-hand designa­
tions. When this key is operated to 
the position designated (TG/TB,TG/RB) 
the tip and ring -.,,,ill be connected to 
the t.1.p of th3 good and the tip of the 
bad, respectively, and with the (X) key 
operated, the tip connection does not 
change, but the ring will be connected to 
the ring of the bad pair. When this key 
is 02erated to the position designated 
(RG/RB,RG/TB), the tip and ring will be 
connected to the ring of the good pair 
and the ring of the bad pair, respectively, 
and with the (X) key also operated, the 
tip connection does not change but the 
ring will be connected to the tip of the 
bad pair. In addition to this combination 
of connections, a reversing key (REV) 
is provided to reverse the "T" and "R" 
leads from the Wheatstone bridge and a 
ground key (G) is provided to connect 
ground to the tip test lead of the 
Wheatstone bridge. 

a.5 Testing Battery Potential 

The testing battery for the Wheat­
stone bridge measurements is normally 20 
volts but the provision is made by means of 
the 100 volt key or the 200 volt key to 
connect t~e potentials ·to the Wheatstone 
bridg~ through fixed resis~ances which 
guard against injury to the bridge in case 
of maximum unbalance. The 200 volt testing 
battery is used particularly for obtaining 
measurements of a variable fault as the 
higher voltage tends to hold the faulty 
connection more stable. 
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