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1. GENERAL

1 .01  T h is  s e c t io n  covers  p ro ced u res  f o r  
lo c a t in g  grounds and c rosses in  the

ja c k s  and m u lt ip le  w ir in g  o f  lo c a l  and t o l l  
s w itc h b o a rd s  h a v in g  No. 49, No. 92 o r e q u iv ­
a le n t  type  ja c k s  by means o f  the  d rop  in  
p o t e n t ia l  method and u s in g  a 54 typ e  te s t  
s e t ,  o r e q u iv a le n t .

1 .0 2  The method covered  in  t h is  s e c t io n  
p resupposes th a t  the  n a tu re  o f  the

t r o u b le ,  i . e . ,  w h e th e r i t  i s  a c ro ss  w ith  
b a t t e r y ,  w ith  g round o r w ith  a n o th e r con­
d u c to r ,  and w h ich  co n d u c to r o r  co n d u c to rs  
( t i p ,  r in g  o r  s le e v e )  are a f fe c te d  is  f i r s t  
d e te rm in e d  by s u i t a b le  te s ts .  A lso  t h a t  th e  
p a r t i c u la r  l in e  o f  s w itc h b o a rd  o r m u l t ip le  
in  w h ich  th e  t r o u b le  e x is ts  has been d e te r ­
m ined , in  so f a r  as p o s s ib le ,  by open ing  
c ro s s -c o n n e c t io n s , and th a t  the  c ro s s -c o n ­
n e c t io n s  to  the  l i n e  o f  s w itc h b o a rd  in  w h ich  
the  t r o u b le  e x is t s  are l e f t  open u n t i l  the  
t r o u b le  is  lo c a te d  and c le a re d . In  th e  
case o f  lo c a l  o f f ic e s  where o n ly  one l in e  
o f  s w itc h b o a rd  i s  in v o lv e d  so th a t  i t  i s  
n o t  n e ce ssa ry  to  open c ro s s -c o n n e c tio n s  in  
o rd e r  to  is o la te  the  t r o u b le ,  the  c i r c u i t  
s h o u ld  be l e f t  open a t  the  d is t r i b u t i n g  
fram e u n t i l  the  t ro u b le  is  lo c a te d  and 
c le a re d .

1 .0 3  W h ile  c o n d u c tin g  te s ts  in  accordance 
w ith  t h is  s e c tio n ,a rra n g e m e n ts  sh o u ld

be made to  m a in ta in ,  whenever p o s s ib le ,  a 
busy c o n d it io n  on the  s lee ve  o f the  c i r c u i t  
u nd e r t e s t .  Incom ing  o r two-way t ru n k s  
s h o u ld  a ls o  be made busy a t  the  d is t a n t  end.

1 .0 4  In  c e r ta in  cases where in d u c t io n  from  
a -c .  id le  o r busy in d ic a t in g  c i r c u i t s

i s  s u f f i c i e n t  to  re n d e r th e  use o f a t e s t  
r e c e iv e r  im p ra c t ic a b le  f o r  the  lo c a t io n  o f  
t r o u b le s ,  a ga lvan om e te r may be s u b s t i tu te d  
f o r  th e  r e c e iv e r .  A lth o u g h  the  method o f  
t e s t  as covered h e re in  r e fe r s  th ro u g h o u t 
to  th e  use o f  a t e s t  r e c e iv e r ,  i t  w i l l  be 
u n d e rs to o d  th a t  in  cases where a galvanom eter 
i s  used , a d e f le c t io n  w i l l  be the  e o u iv a -  
le n t  o f  "a  c l i c k  in  the  t e s t  r e c e iv e r . '"

2 . APPARATUS

L o c a l and T o l l  S w itch bo a rds

2 .0 1  No. 5 4 -A T e s t S e t, o r  e q u iv a le n t ,  f o r  
use w i th  No. 92 ja c k  s w itc h b o a rd s . 

No. 54-B T es t S e t, o r e q u iv a le n t ,  f o r  use 
w i th  No. 49 ja c k  s w itc h b o a rd s . The c i r c u i t  
a rrangem en t o f  these  te s t  s e ts  i s  shown in  
F ig .  1 . (C ords and p lu g s  are in c lu d e d  w i th  
the  t e s t  s e t s . )

2 .0 2  No. 528 R e c e iv e r, w i th  head band, con­
nected  to  the t e s t  s e t ;  o r  any s u i t ­

ab le  G a lvanom eter, i f  r e q u ir e d ,  such as the  
Weston Model No. 375.

2 .0 3  One No. P3D Cord equ ipped  a t  each end
w ith  a No. 109 P lu g  f o r  No. 92 ja c k

s w itc h b o a rd s . One No. P3E Cord equ ipped  a t
each end w ith  a No. 110 P lug  f o r  No. 49 ja c k
s w itc h b o a rd s .

L oca l Common B a t te r y  S w itch b o a rd s

2 .0 4  No. 5 8 -A T es t S e t and one a d d it io n a l  
No. P3D o r No. P3E Cord f o r  use w i th

th e  t e s t  s e t .

N o te : I f  a No. 58-A T e s t S e t i s  n o t
a v a i la b le ,  a common b a t te r y  co rd
w ith  th e  t i p  and r in g  co n d u c to rs
te m p o ra r i ly  tra n sp o se d  a t  the  co rd  
s h e l f  may be used in s te a d .

T o l l  S w itch bo a rds

2 .0 5  One o r two No. W3A Cords each equ ipped  
w ith  one No. 110 P lu g .

3 . PREPARATION

3 .01  B e fo re  a t te m p tin g  to  lo c a te  the  f a u l t ,  
ta ke  down any co rds w h ich  are con­

nec te d  to  the  m u l t ip le  ja c k  c i r c u i t  u nd e r 
t e s t .  E x e rc is e  c a re , how ever, to  p re se rve  
whenever p o s s ib le ,  th e  busy c o n d it io n .

F ig .  1 - 5 4  Type T e s t Set w i th  No. 528 
R e c e iv e r .
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LOCATION OF CROSSES AND GROUNDS 

IN SWITCHBOARD MULTIPLE 

1. GENERAL 

1.01 This section covers procedures for 
locatin g grounds and crosses in the 

jacks and multiple wiring of local and toll 
switchboards having No. 49,No. 92 or equiv­
alent type j acks by means of the drop in 
potential method and using a 54 type test 
set, or equiv alent. 

1.02 The method covered in this section 
presupposes that the nature of the 

trouble, i.e., whether it is a cross with 
battery, ·with ground or with another con­
ductor, and which conductor or conductors 
(tip, ring or sleeve) are affected is first 
de"t:ermined by suitable tests. Also that the 
particular line of switchboard or multiple 
in which the trouble exists has been deter­
mined, in so far as possible, by opening 
cross-connections, and that the cross-con­
nections to the line of switchbo ard in which 
the trouble exists are left open until the 
trouble is located and cleared. In the 
case of local offices where onl y one line 
of switchboard is involved so that it is 
not necessary to open cross-connections in 
order to isolate the trouble, the circ u it 
should be left open at the distributing 
frame until the trouble is located and 
cleared. 

1.03 While conducting tests in accordance 
with this section,arrangements sh ould 

be made to maintain, whenever possi _ble, a 
busy condition on the sleeve of the circuit 
under test. Incoming or two- way trunks 
should also be made busy at the dist ant end. 

1.04 In certain cases where induction from 
a-c. idle or busy indicatin g circuits 

is sufficient to render the use of a test 
receiver impracticable for the loc ation of 
troubles, a galvanometer may be substituted 
for the receiver. Although the method of 
test as covered herein refers throughout 
to the use of a test receive r, it will be 
understood that in cases where a galvanom eter 
is used, a deflection will be the equiva­
lent of "a click in the test receiver.~ 

2. APPARATUS 

Local and Toll Switchboards 

2.01 No. 54-A Test Set, or equivalent, for 
use with No. 92 jack switchboards. 

No. 54-B Test Set, or equivalent, for use 
with No. ,;9 jack switchboards. The circuit 
arran gement of these test sets is shown in 
Fig. 1. (Cords and plugs are include d with 
the test sets.) 

2.02 No. 528 Receiver, with head band, con­
nected to the test set; or any suit­

able Galv anometer, if required, such as the 
Weston Model No. 375. -

2 .0 3 One No. 
with - a 

switchboards. 
each end ~-,i th 
switchboards. 

P3D Cord equipped at each end 
No. 109 Plu g for No. 92 jack 
One No. P3E Cord equip ped at 

a No. llO Plug for No. 49 jack 

Local Common Battery Switchboards 

2.04 No. 58-A Test Set and one addi tionali 
No. P3D or No. P3E Cord for use with 

the test set. 

Note: If a No. 58-A Test Set is not 
available, a common battery cord 
with the tip and ring conductors 
temporarily transposed at the cord 
shelf may be used instead. 

Toll Switchboards 

2.05 One or two No. W3ACords each equipped 
with one No. 110 Plug. 

3 . PREPARATION 

3 .01 Before atte mptin g to locate the fault, 
ta ke down any cords which ar e con­

nected to the multiple jack circuit under 
test. Exercise care, however, to preserve 
whenever possible, the busy condition. 

~109or 110 Plugs-----.._ 

r-------..w3K or W3F Cords;-----~ 
n\ T 

R Rl 
s S1 

528 Receiver 

Fig. 1 - 54 Type Test Set with No. 528 
Receiver. 
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3 .0 2  E s ta b lis h  th e  n ece ssa ry  c i r c u i t  con­
d i t io n  to  cause c u r re n t  to  f lo w  

th ro u g h  the  f  a u l t  as covered in  the  fo l lo w ­
in g  p a ra g ra p h s . Cords used f o r  the c u r re n t  
f lo w  co n n e c tio n  s h o u ld  be connected  to  the  
f i r s t  m u l t ip le  ja c k  appearance o f  the  c i r ­
c u i t  o r c i r c u i t s  in  t r o u b le .  Where the  
m u l t ip le  i s  extended  w ith o u t  c ro s s -c o n n e c ­
t io n  th ro u g h  more than  one l in e  o f  s w itc h -  
b o a rd , th e  c u r r e n t  f lo w  c o n n e c tio n  sh o u ld  
u s u a l ly  be made, a t  f i r s t ,  a t  the  head o f 
the  l i n e  o f  board  h a v in g  the  la r g e s t  number 
o f  m u l t ip le  appearances.

L o c a l Common B a t te r y  S w itchboards

3 .0 3  E xcep t in  th e  case o f a s le e v e  c rosse d  
w ith  b a t t e r y ,  f o r  w h ich  no e x te rn a l 

c u r r e n t  f lo w  c o n n e c tio n  is  re q u ir e d ,  the  
n e ce ssa ry  c i r c u i t  c o n d it io n  to  p ro v id e  c u r ­
r e n t  f lo w  f o r  the  t e s t  may be o b ta in e d  by 
c o n n e c tin g  an "A " co rd  o r a t ru n k  co rd  to  
th e  c i r c u i t  in  t r o u b le ,  e i t h e r  d i r e c t l y  o r  
th ro u g h  a No. 58-A  T e s t S e t and p a tc h in g  
c o rd . The fu n c t io n  o f  the  No. 58-A T e s t 
S e t i s  to  tra n sp o se  b a t te r y  from  the  r in g  
to  th e  t i p  and ground from  th e  t i p  to  the  
r in g .  To lo c a te  a c ross  w i th  b a t te r y  o r  
g ro un d , the  c u r r e n t  f lo w  c o n n e c tio n  sh o u ld  
be made in  accordance w ith  Tab le  1.

TABLE 1

Crosses w i th  B a t te r y  o r Ground

N a tu re  o f  T ro u b le

Ground on t i p  o r 
B a t te r y  on r in g

Ground on r in g  o r  
B a t te r y  on t i p

Ground on s lee ve

B a t te r y  on s lee ve

C u rre n t F low  
C onnection

Common b a t te r y  co rd  
th ro u g h  No. 58-A t e s t  
s e t  and p a tc h in g  co rd  
( o r  common b a t te r y  co rd  
w ith  T and R t r a n s ­
posed, see 2 .0 4 ) .

Common b a t te r y  co rd  
d i r e c t .  (T  and R n o t 
t ra n s p o s e d .)

Common b a t te r y  co rd  
d i r e c t .  (T  and R n o t 
tra n s p o s e d .)

No e x te rn a l c o n n e c tio n  
is  re q u ire d  i f  th e re  
i s  a p a th  to  g round 
th ro u g h  th e  c u to f f  r e ­
la y ,  o r e q u iv a le n t .

3 .0 4  To p ro v id e  the  necessa ry  c u r re n t  f lo w  
fo r  lo c a t in g  c rosses between th e  con­

d u c to rs  o f  one c i r c u i t ,  s e t up c u r re n t  f lo w  
c o n n e c tio n s  in  accordance w ith  Table 2 .

TABLE 2

Crosses Between th e_Con d u c to rs  o f  One L in e  
~or T runk

C u rre n t F low  
Connec t io n

Common b a t te r y  co rd  
d i r e c t .  (T  and R n o t 
tra n s p o s e d .)

Common b a t te r y  co rd  
th ro u g h  No. 58-A t e s t  
s e t and p a tc h in g  co rd  
( o r  common b a t te r y  co rd  
w ith  T and R t r a n s ­
posed, see 2 .0 4 ) .

3 .05  When two c i r c u i t s  a re  c rosse d , one 
common b a t te r y  co rd  is  p u t  up to  sup­

p ly  b a t t e r y  to  one o f  the  c i r c u i t s .  A sec­
ond common b a t te r y  co rd  is  employed when i t  
i s  n ece ssa ry  to  s u p p ly  ground to  the t i p  o r  
r in g  o f  the  second" c i r c u i t .  In  these cases 
c u r re n t  f lo w  c o n n e c tio n s  are s e t  up in  ac­
cordance w ith  Tab le  3 .

N a tu re  o f  T ro u b le

T ip  to  r in g  o r  
R ing  to  s lee ve

T ip  to  s leeve

TABLE 3

Crosses Between Two C ir c u i t s

C u rre n t F low  
N a tu re  o f  T ro u b le  C onnection

T ip  to  t i p  o r  
R ing  to  r in g

Common b a t te r y  co rd  
d i r e c t  (T  and R n o t  
tra n s p o s e d ) in  one 
c i r c u i t  and a common 
b a t te r y  co rd  th ro u g h  
No. 58-A t e s t  s e t  and 
p a tc h in g  co rd  ( o r  com­
mon b a t te r y  c o rd  w i th  
T and R tra n s p o s e d , 
see 2 .0 4 )  in  the o th e r  
c i r c u i t .

T ip  to  r in g

T ip  to  s leeve

Common b a t te r y  co rd  
d i r e c t  (T  and R n o t 
tra n s p o s e d ) in  each 
c i r c u i t .

Common b a t te r y  co rd  
th ro u g h  No. 58-A t e s t  
s e t  and p a tc h in g  co rd  
( o r  common b a t te r y  co rd  
w ith  T and R t r a n s ­
posed, see 2 .0 4 ) in  
the  c i r c u i t  w i th  the  
t i p  in  t r o u b le .

R ing  to  s lee ve  Common b a t te r y  co rd
d i r e c t  (T  and R n o t 
tra n sp o se d ) in  the  
c i r c u i t  w ith  the  r in g  
in  t r o u b le .

S leeve to  s le e ve  Common b a t te r y  co rd
in  e i t h e r  c i r c u i t .
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3.02 Establish the necessary circuit con-
dition to cause current to flow 

through the f.aul t as covered in the follow­
ing paragraphs. Cords used for the current 
flow connection should be connected to the 
first multiple jack appearance of the cir­
cuit or circuits in trouble. Where the 
multiple is extended without cross-connec­
tion through more than one line of switch­
board, the current flow connection should 
usually be made, at first, at the head of 
the line of board having the largest number 
of multiple appearances. 

Local Common Battery Switchboards 

3.03 Except in the case of a sleeve crossed 
with battery, for which no external 

- current flow connection is required, the 
necessary circuit condition to provide cur­
rent flow for the test may be obtained by 
connecting an '1 A" cord or a trunk cord to 
the circuit in trouble, either directly or 
through a No. 58-A Test Set and patching 
cord. The function of the No. 58-A Test 
Set is to transpose battery from the ring 
to the tip and ground from the tip to the 
ring. To locate a cross with battery or 
ground, the current flow connection should 
be made in accordance with Table 1. 

TABLE l 

Crosses with Battery or Ground 

Nature of Trouble 

Ground on tip or 
Battery on ring 

Ground on ring or 
Battery on tip 

Ground on sleeve 

Battery on sleeve 

Current Flow 
Connection 

Common battery cord 
through No. 58-A test 
set and patching cord 
( or common battery cord _ 
with T and R trans­
posed, see 2.04). 

Common battery cord 
direct. (T and R not 
transposed.) 

Common battery cord 
direct. (T and R not 
transposed.) 

No external connection 
is required if there 
is a path to ground 
throu gh the cutoff re­
lay, or equivalent. 

3.04 To provide the necessary current flow 
for locating crosses between the con­

ductors of one circuit, set up current flow 
connections in accordance with Table 2. 
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TABLE 2 

Crosses Between the Conductors of One Line 
-or Trunk 

Nature of Trouble 

Tip to ring or 
Ring to sleeve 

Tip to sleeve 

Current Flow 
Con11e_ction 

Common battery cord 
direct. (T and R not 
transposed.) 

Common battery cord 
through No. 58-A test 
set and patching cord 
( or common battery cord 
with T and R trans­
posed, see 2.04). 

3,05 When two circuits are crossed, one 
common battery cord is put up to sup­

ply battery to one of the circuits. A sec­
ond common battery cord is employed when it 
is necessary to supply ground to the tip or 
ring of the second circuit. In these cases 
current flow connections are set up in ac­
cordance with Table 3. 

TABLE 3 

Crosses Between Two Circuits 

Nature of Trouble 

Tip to tip or 
Ring to ring 

Tip to ring 

Tip to sleeve 

Ring to sleeve 

Sleeve to sleeve 

Current Flow 
Connection 

Corarnon battery cord 
direct (T and R not 
transposed) in one 
circuit and a common 
battery cord through 
No. 58-A test set and 
patching .cord (or com­
mon battery cord with 
T and R transposed, 
see 2.04) in the other 
circuit. 

Common battery 
direct (T and R 
transposed) in 
circuit. 

cord 
not 

each 

Common battery cord 
through No. 58-A test 
set and patqhing cord 
( or common battery cord 
with T and R trans­
posed, see 2.04) in 
the circuit with the 
tip in trouble. 

Common battery cord 
direct (T and R not 
transposed) in the 
circuit with the ring 
in trouble. 

Common battery cord 
in either circuit. 

• 

• 
• 
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To l l  S w itch bo a rds

3 .0 6  E xce p t in  cases where a s lee ve  is  
crossed  w i th  b a t t e r y  so th a t  an ex­

te r n a l  c u r re n t  f lo w  c o n n e c tio n  is  n o t nec­
e s s a ry , c u r re n t  f lo w  c o n n e c tio n s  may be 
c o n v e n ie n t ly  made by u s in g  a No. W3A c o rd  
w h ich  i s  p lugged  in t o  the  f i r s t  m u l t ip le  
ja c k  o f  the  c i r c u i t  in  t r o u b le .  The c l i p  
a t  th e  end o f th e  s le e ve  co n d u c to r o f  the  
No. W3A co rd  sh o u ld  be connected  to  a p lu g  
s le e v e  o f one o f the  id le  co rd s  on the  po­
s i t i o n  in  o rd e r to  p ro v id e  a busy t e s t  con­
d i t i o n  on the s le e v e  o f the  c i r c u i t  u nde r 
t e s t .  B a t te ry  and ground f o r  the  c u r re n t  
f lo w  th ro u g h  the  f a u l t  may be o b ta in e d , as 
r e q u ire d ,  by fa s te n in g  the  c l ip s  a t  the  ends 
o f ‘ the  f re e  c o n d u c to rs  o f  th e  No. W3A co rd  
to  the  p lu g  s le e v e s  o f id le  co rds f o r  a 
sou rce  o f b a t t e r y ,  o r  f o r  g round , to  any 
c o n v e n ie n t ground on the  p o s i t io n .

3 .0 7  In  the  case o f  a c ro s s  between Wo 
c i r c u i t s ,  i t  w i l l  o r d in a r i l y  be nec­

e s s a ry  to  employ two No. W3A c o rd s , one co rd  
b e in g  used to  s u p p ly  b a t t e r y  to  the  con­
d u c to r  in  t r o u b le  in  the  f i r s t  c i r c u i t  and 
the  o th e r  co rd  to  p ro v id e  a ground connec­
t io n  f o r  the  c o n d u c to r in  t r o u b le  in  the  
second c i r c u i t .  I f , - h o w e v e r ,  the l a t t e r  
c o n d u c to r a lre a d y  has a c o n n e c tio n  to  
g round  th ro ug h  a s u f f i c i e n t l y  low  re s is ta n c e  
to  p e rm it  enough c u r re n t  f lo w  fo r  the  t e s t ,  
th e  a d d it io n a l  ground c o n n e c tio n  is  unnec­
e s s a ry .

4 . METHOD

4 .0 1  A f te r  the p ro p e r  c u r r e n t  f lo w  c o n d i­
t io n  has been e s ta b l is h e d ,  connec t 

one o f  the  co rds  o f  th e  No. 54-A  o r N 0.54-B  
t e s t  s e t  to  the  f i r s t  m u l t ip le  ja c k  appear­
ance u n le s s  t h i s  is  the  ja c k  to  w h ich  the  
c u r r e n t  f lo w  c o n n e c tio n  has been made, in  
w h ich  case the  n e x t appearance shou ld  be 
used , and connec t th e  o th e r  co rd  o f  the

te s t  s e t  to  the  succeed ing  appearance o f  
th e  m u l t ip le .

4 .0 2  O perate and re le a s e  the  T, B o r 3 key 
o f  the t e s t  s e t ,  a c c o rd in g  to  w he ther

the  t r o u b le  is  on the  t i p ,  r in g  o r s lee ve  
o f  the  c i r c u i t  under t e s t ,  and l i s t e n  f o r  
a c l i c k  in  th e  t e s t  r e c e iv e r  ( o r ,  i f  a g a l­
vanom eter i s  b e in g  used in  p la c e  o f  a t e s t  
r e c e iv e r ,  observe  w he the r th e re  i s  a de­
f l e c t i o n .  )

N o te : 'When the  t r o u b le  is  due to  a
grounded s le e ve  c o n d u c to r and no 
c l i c k  i s  h ea rd , i t  i s  n ece ssa ry  
th a t  th e  s lee ve  c ro s s -c o n n e c tio n  be 
opened a t  the  I .D .F .  and t h is  t e s t  
re p e a te d .

4 .0 3  I f  a c l i c k  i s  heard  in  the  r e c e iv e r ,  
i t  is  an in d ic a t io n  t h a t  th e  t r o u b le

is  in  o r  beyond the  ja c k  to  w h ich  i s  con­
nected  the  54 typ e  te s t  s e t  p lu g  f a r t h e s t  
from  th e  c u r re n t  ‘f lo w  c o n n e c tio n . D isco n ­
n e c t th e  co rd  o f  th e  t e s t  s e t  from  the  ja c k  
n e a re s t the head o f  the  s w itc h b o a rd  and 
p lu g  i t  in to  the  ja c k  s u cce e d in g  th a t  to  
w h ich  the  o th e r  co rd  o f  the  t e s t  s e t  is  
connec ted .

4 .0 4  A gain  o p e ra te  the  T, R o r  3 key o f  
th e  t e s t  s e t  and l i s t e n  f o r  a c l i c k

in  the  r e c e iv e r  as b e fo re . I f  a c l i c k  i s  
heard  in  the  r e c e iv e r ,  p roceed  to  tne  ja c k  
su cce e d in g  th a t  to  w h ich  th e  t e s t  co rd  
f a r t h e s t  from  th e  head o f th e  s w itc h b o a rd  
i s  connected . A ga in  o p e ra te  the  p ro p e r key 
and l i s t e n  f o r  a c l i c k  in  th e  r e c e iv e r .

4 .0 5  Proceed in  t h i s  manner a lo n g  the  m u l­
t i p le  u n t i l  no c l i c k  i s  heard  in  th e

r e c e iv e r  when the  key is  o p e ra te d . Of th e  
W o ja c k s  to  w h ich  the  t e s t  s e t  i s  con­
n e c te d , the  t r o u b le  is  then  in d ic a te d  to  be 
in  o r  cl.ose to  th e  one w h ich  is  n e a re s t to  
the  c u r re n t  f lo w  c o n n e c tio n . See F ig s .  2 
and 3 .

receiver here when receiver here when 
"R” Key is operated. "R”  Key is operated.

F ig .  2 -  Method o f  L o c a tin g  a R ing Ground .

Fage 3

• 
• 

• 
• 

Toll Switchboards 

3.06 Except in cases where a sleeve is 
crossed with battery so that an ex­

ternal current flow connection is not nec­
essary, current flow connections may be 
conveniently made by using a No·. W3A cord 
which is plugged into the first multiple 
jack of the circuit in trouble. The clip 
at the end of the sleeve conductor of the 
No. W3A cord s hou ld be connected to a plug 
sleeve of one of the idle cords on the po­
sition in order to provide a busy test con­
dition on the sleeve of the circuit under 
test . Battery and ground for the current 
flow thro ugh the fault may be obtaine d, as 
required, by fastenin g the clips at the ends 
of the free conductors of the No. W3A cord 
to the plug sleeves of idle cords for a 
source of battery, or for ground, to any 
convenient ground on the position. 

3 .07 In the case of a cross bet ween two 
circui ts, it will ordinarily be nec­

essary to employ two No. W3A cords, one cord 
be in g used to supply battery to the con­
ductor in trouble in the first circu it and 
the other cord to provide a ground connec­
tion for the conductor in trouble in the 
second circuit. If,• however, the latter 
conductor alread y has a connecti on to 
ground through a sufficiently lo w resis ta nce 
to permit enough current f lo w for the test, 
the ad ditional grou nd con ne ction is unnec­
essary. 

4-. MSTHOD 

4.01 After the proper cur rent flow condi-
tion hos been established, connect 

one of the cords of the No. 54-A or No. 54-B 
test set to the f irst multipl e jack appear­
ance unless this is th A jack to which the 
current flow connection has been made , in 
which case the next appearance should be 
used, and con nect the othe r cord of the 

,r 
Ring Ground 
in Multiple 
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test set to the succe ed ing appearan ce of 
the multiple. 

4.02 Operate and release the T, R or S key 
of the test set, according to whether 

the trouble is on the tip, ring or sleeve 
of the circuit under test, and listen for 
a click in the test receiver (or, if a gal ­
vanometer is being used in place of a test 
receiver, observe whether there is a de­
flection.) 

Note: When the trouble is due to a 
gro unded sleeve conductor and no 
click is heard, it is necessary 
that the sleeve cross-connection be 
opened at the I.D.F. and this test 
repeated. 

4.03 If a click is heard in the receiver, 
it is an indication that the trouble 

is in or beyond the jack to which is con­
nected the 54 type test set plug farthest 
from the current flow connection. Discon­
nect the cord of the test set from the jack 
nearest the head of the switchb oard and 
plug it into the jack succeeding th at to 
which the other cord of the test set is 
connected. 

4.04 Again operate the T, R or S key of 
the test set and listen for a click 

in the receiver as before. If a click is 
heard in the receiver, proceed to tne jack 
succeedin g that to whi ch the test cord 
farthest from the head of the switchboard 
is connected. Again operate the proper key 
and listen for a click in the receiver. 

4.05 Proceed in this manner along the mul-
tiple until no click is heard in the 

r ece iver when the key is operated. Of the 
two jacks to which the test set is con­
nected, the trouble is then indicate d to be 
in or cl,ose to the one which is nearest to 
the cur re nt flow connectio n. See Fi gs. 2 
and 3. 

Cord supplying battery 
through low resistance 
to grounded conductor 

No click heard in 
receiver here when 

"R" Key is operated. 

Slight click heard in 
receiver here when 

• R" Key is operated. 

Fi g . 2 - Method of Locating a Rin g Ground . 
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No click heard in 
receiver here when 

"R”  Key is operated.

Slight click heard in 
receiver here when 

” R” Key is operated.

F ig .  3 -  Method o f  L o c a tin g  a T ip  and R ing  C ross.

4 .0 6  Should  c l ic k s  be heard  th ro u g h o u t the  
e n t i r e  le n g th  o f  th e  m u l t ip le ,  i t  i s  

an in d ic a t io n  t h a t  th e  f a u l t  i s  a t  o r  near 
th e  l a s t  ja c k .

th e  t r o u b le  to  be in  o r  n ea r the  f i r s t  m ul­
t i p l e  ja c k  o r  o u ts id e  o f  th e  s w itc h b o a rd  
l in e u p .

4 .0 7  In  cases where a s le e ve  co n d u c to r and 
a n o th e r c o n d u c to r a re  crossed  so th a t  

te s ts  may be made e i t h e r  a lo n g  the  s le e ve  
o r  a lo n g  the  o th e r  c o n d u c to r, use the  o th e r  
c o n d u c to r s in c e  fa ls e  in d ic a t io n s  may be 
o b ta in e d  from  te s ts  a lo ng  th e  s le e ve  due to  
o p e ra to rs  m aking te s ts  f o r  the  busy c o n d i­
t i o n .  In  in s ta n c e s  where the  c u r re n t  f lo w  
c o n n e c tio n  is  n o t a t  the  f i r s t  m u l t ip le  
ja c k  appearance , th e re  may be c u r re n t  f lo w ­
in g  in  the  s le e v e  co n d u c to r on b o th  s id e s  
o f  th e  f a u l t .

4 .0 8  In  the  absence o f a c l i c k  in  the  t e s t  
r e c e iv e r  u nd e r the  te s ts  o f  4 .0 2 , 

move the  c u r re n t  f lo w  c o n n e c tio n  to  the  
f o u r t h  m u l t ip le  ja c k  appearance.

4 .0 9  Make a t e s t  between the  t h i r d  and 
second ja c k  appearances. Absence o f  

c l i c k s  in d ic a te s  th a t  th e re  is  i n s u f f i c i e n t  
c u r r e n t  f lo w  f o r  th e  t e s t  o r  t h a t  th e  t r o u ­
b le  has come c le a r .  C lic k s  in d ic a te  th a t  
th e  t ro u b le  i s  in  the  second o r f i r s t  ja c k  
appearances o r  o u ts id e  o f  th e  s w itc h b o a rd .

4 .1 0  Make a t e s t  between the  second and 
f i r s t  ja c k  appearances. No c l i c k  

in d ic a te s  th a t  the  tro u b le  is  in  o r  n ea r 
th e  second m u l t ip le  ja c k .  C lic k s  in d ic a te

4 .1 1  I f  c l ic k s  are re c e iv e d  and th e  m u l­
t i p le  i s  extended th ro u g h  a n o th e r 

l i n e  o f  s w itc h b o a rd  w h ich  ca n n o tb e  is o la te d  
by open ing  c ro s s -c o n n e c tio n s , re p e a t the 
te s ts  o f  4 .0 1  to  4 .1 0 , in c lu s iv e ,  in  the 
o th e r  l in e  o f  b o a rd .

4 .1 2  I f  th e  te s ts  o f  4 .1 1  show th a t  the  
t r o u b le  is  n o t in  o r  beyond the  sec­

ond m u l t ip le  ja c k  appearance in  the  second 
l i n e  o f  s w itc h b o a rd , p roceed  as covered  in  
the  f o l lo w in g  parag raphs to  d e te rm in e  
w h e th e r the  t ro u b le  i s  in  th e  f i r s t  m u l t i ­
p le  ja c k  appearance o f  e i t h e r  l in e  o f  board  
o r  o u ts id e  o f  the  s e c t io n s .

4 .1 3  A t th e  head p o s i t io n  in  one l i n e  o f  
s w itc h b o a rd  connect the  54 typ e  t e s t  

s e t  between the  f i r s t  m u l t ip le  ja c k  o f  the 
c i r ' c u i t  under t e s t  and a m u l t ip le  ja c k  o f  a 
spare  c i r c u i t  w h ich  is  f r e e  from  tro u b le  
and has no equ ipm ent connected  to  i t .  Set 
up th e  c u r re n t  f lo w  c o n n e c tio n  a t  a n o th e r 
m u l t ip le  ja c k  o f  the  c i r c u i t  under t e s t .  
A t the  o th e r  b oa rd  connec t a p a tc h in g  co rd  
between a ja c k  o f  the  c i r c u i t  u nde r t e s t  
and a ja c k  o f  the  spare c i r c u i t  as shown 
in  F ig .  4 .

4 .1 4  Make a t e s t  on the c o n d u c to r in  t r o u ­
b le .  No c l i c k  in d ic a te s  t h a t  the 

t r o u b le  i s  in  the  f i r s t  m u l t ip le  ja c k a p -
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Tip and Ring 
Cross in 
Multiple 

-~~~ 

Current flow 
connection -- t 

} 

To Battery 
and 

Ground 
Supply 

No click heard in Slight click heard in 
receiver here when receiver here when 

•R• Key is operated. •R• Key is operated. 

Fig.~ - Method of Locatin g a Tip and Rin g Cross. 

4.06 Should clicks 
entire length 

an indication that 
the last jack. 

be heard throughout the 
of the multiple, it is 

the fault is at or near 

4.07 In cases where a sleeve conductor and 
another conductor are crossed so that 

tests may be made either along the sleeve 
or along the other conductor, use the other 
conductor since false indications may be 
obtained from tests along the sleeve due to 
operators making tests for the busy condi­
tion. In instances where the current flow 
connection is not at the first multiple 
j~ck appearance, there may be current flow­
ing in the sleeve conductor on both sides 
of the fault. 

4.08 In the absence of a click in the test 
receiver under the tests of 4.02, 

move the current flow connection to the 
fourth multiple jack appearance. 

4.09 Make a test between the third and 
second jack appearances. Absence of 

clicks indicates that there is insufficient 
current flow for the test or that the trou­
ble has come clear. Clic ks indic ate that 
the trouble is in the second or first jack 
appearances or outside of the switchboard. 

4.10 Make a test between the second and 
first jack appearances. No click 

indicates that the trouble is in or near 
the second multiple jack. Clicks indicate 

Page 4 

the trouble to be in or near the first mul­
tiple j ack or outside of the switchboard 
lineup. 

4.11 If clicks are received and the mul-
tiple is extended through another 

line of switchboard which cannot be isolated 
by opening cross-connections, repeat the 
tests of 4.01 to 4.10, inclusive, in the 
other line of board. 

4.12 If the tests of 4.11 show that the 
trouble is not in or beyo.nd the sec­

ond multiple jack appearance in the second 
line of switchboard, proceed as covered in 
the following paragraphs to determine 
whether the trouble is in the first multi­
ple jack appearance of either line of board 
or outside of the sections. 

4.13 At the head position in one line of 
switchboard connect the 54 type test 

set bet ween the first multiple jac k of the 
cir ·cui t under test and a multiple jack of a 
spare circuit which is free from trouble 
and has no equipment connected to it. Set 
up the current flo w connection at another 
multiple jack of the circuit under test. 
At the other board conn ect a patching cord 
bet ween a jack of the circuit under test 
and a jack of the spare circuit as sho;m 
in Fig. 4. 

4 .1 4 Make a test on the conductor in trou­
ble. No click indic a tes that th~ 

trouble is in the first multiple _jackap-

• 
• 

• 
• 
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F ig .  4 -  Method o f  D e te rm in in g  i f  T rou­
b le  is  in  a F i r s t  M u l t ip le  
Jack  o r  O u ts id e  o f th e  Sec­
t io n s  o f  Two S w itch bo a rds  
P e rm a n e n tly  Cabled T o g e th e r.

pearance o f  the  s w itc h b o a rd  in  w h ich  the  
c u r re n t  f lo w  c o n n e c tio n  i s  made. C lic k s  
in d ic a te  t h a t  the  t r o u b le  i s  n o t  in  the  
f i r s t  m u l t ip le  Ja ck .

4 .1 5  I f  a c l i c k  i s  heard  in  4 .1 4  t r a n s fe r  
th e  c u r re n t  f lo w  c o n n e c tio n  and the

t e s t  s e t  to  the  second l i n e  o f  boa rd  and 
the  p a tc h in g  co rd  to  the  f i r s t  l in e  o f  
b o a rd .

4 .1 6  Make the  t e s t  o f  4 .1 4  f o r  th e  m u l t i ­
p le  o f  the  second l in e  o f  s w itc h b o a rd .

No c l i c k  in d ic a te s  t h a t  th e  t r o u b le  i s  in  
th e  f i r s t  m u l t ip le  Jack appearance o f  th e  
second l in e  o f  b o a rd . C l ic k s  in d ic a te  th a t  
th e  t r o u b le  i s  o u ts id e  o f  th e  s e c t io n s  o f 
b o th  l in e s  o f  s w itc h b o a rd .

4 .1 7  A f te r  t r o u b le s  have been found  and 
c o r re c te d , remove a l l  t e s t in g  e q u ip ­

ment and c lo se  a l l  c ro s s -c o n n e c t io n s .
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Fi g . 4 - Method of Determining if Trou­

ble is in a First Multiple 
Jack o.r Outside of the 3ec­
tions of Two 3wi tchboards 
Permanently Cabled Together . 
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pearance of the switchboard in which the 
current flo w connec ·tion is made. Clicks 
indicate th at the trouble is not in the 
first multiple jack. 

4.15 If a click is heard in 4.14 transfer 
the current flow connection and the 

test set to the second line of board and 
the patching cord to the first line of 
board. 

4 .16 Make the test of 4.14 for the multi-
ple of the second line of switchboard. 

No clic k indicates that the trouble is in 
the first multiple jack appearance of the 
second line of board. Clicks indicate that 
the trouble is outside of the sections of 
both lines of switchboard . 

4.17 After troubles have been fo und and 
corrected, remove all testing equip­

ment and close all cross-connections. 
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