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UNITED STATES PATENT OFFICE. 

MAT THE W J ERWIS MYERS, OF SYRACUSE, NEW YORK. 

DEVICE FOR LOCATING BREAKS AND GROUNDS ON ELECTRC CRCUTS, 

$f ECIFICATION forming part of Letters Patent No. 710,990, dated October 14, 1902. 
Application filed June 9, 1900, Serial No, l9,655, (No model, 

2 o ?til, it fuOT, it may conce77. 
Be it known that I, MATTHEW J ERVIS MY 

ERS, of Syracuse, in the county of Onondaga, 
in the State of New York, have invented cer 
tain new and useful Improvements in De 
vices for Locating Breaks and Grounds on 
Electric Circuits, of which the following is a 
specification. - 
My invention has for its object the produc 

tion of a simple and efficient means for lo 
cating breaks and grounds on electric circuits 
and for comparing the electrical resistance of 
one circuit with another; and to this end it 
consists in the devices and combinations here 
inafter described, and pointed out in the 
claims. 

Referring to the drawings, Figure 1 is a dia 
grammatic view showing a circuit broken at 
an unknown point, a source of electrical en 
ergy, and my invention operatively connected 
to said circuit and source of electric energy 
and to a grounded conductor. Fig. 2 is an 
isometric view of my invention. Figs. 3, 4, 
and 5 are sectional views taken, respectively, 
on lines 33, 4 4, and 55, Figs. 2 and 3. 
My device for locating breaks and grounds 

on electric circuits and comparing the elec 
trical resistance of one circuit with another 
preferably comprises a frame A, a magnetiz 
able member 3, magnetizing members C C, 
means for moving the part B relatively to the 
parts C C, and means for indicating the ac 
tion of said members CC' upon the member B. 
The frame A is of any desirable form, size, 

and construction, being usually provided with 
top, bottom, sides, and ends a, ct, a ?t', act, 
terminals at act a? act', a socket a, a re 
movable resistance device a, guides at a', 
and one or more indicating-surfaces (t. In 
the illustrated construction of my invention 
the top a is provided with the guide C, a plu 
rality of the indicating-surfaces Ct', and a re 
movable cover Ct, arranged above said guide 
and indicating-surfaces. The sides and ends 
CiCi'a a support the terminals a'act' a? act', 
the socket a, and the resistance device Cl, 
and the ends (t. Ci are provided with the 
guides a 19. Said terminals (t' ('C' act a' are 
of any desirable form, size, and construction. 
The socket (0 is provided with a suitable 
switch, (not illustrated,) and the removable 
resistance device a, which may be dispensed 

with, if desired, generally consists of an in 
candescent lamp detachably supported by the 
socket. The guides at a extend substan 
tially parallel with the sides aa, and the in 
dicating-surfaces at are generally arranged 
one in advance of the other on opposite sides 
of the guide Ct and are formed with trans 
verse graduations (t", a central character, as 
c, and additional characters, as 1, 2, 3, 4, &c., 
reading in opposite directions from the cen 
tral character c. These indicating-surfaces 
are preferably arranged upon removable 
charts supported beneath the cover Ct of the 
top (, at opposite sides of the guide Ct. The 
subdivisions of said indicating-surfaces rep 
resent corresponding subdivisions of the cir 
cuit, which is broken or grounded at an un 
known point. 
The magnetizable member B is subjected to 

the influence of the members C C, presently 
described, and is here illustrated as consist 
ing of a secondary coil or conductor normally 
encircling the adjacent ends of the members 
CC' and having its opposite extremities con 
nected to the terminals at a, which are usu 
ally connected in circuit with the means, also 
presently described, for indicating the action 
of the members C C upon the member B. 
Said members B C C form, essentially, the 
secondary and primary coils of a transform 
ing device. It will be apparent, however, to 
those skilled in the art that the member B 
does not necessarily encircle the members C 
C', as said member B may be movable along 
the parts C C at one side thereof or may be 
movable between the adjacent ends of said 
parts C C, which may be separated a greater 
distance than as shown in the accompanying 
drawings. 
The magnetizing members C C are here 

illustrated as consisting of fixed primary coils 
or conductors arranged end to end within the 
frame A between its end walls aid and hav 
ing their adjacent ends separated and con 
nected, respectively, to the terminals a? a 
and their opposite ends connected to the ter 
minal a'. Said terminals aa are connected, 
respectively, to the opposite branches or 
limbs d d" of the circuit D to be tested, which 
is illustrated as broken at D', and said ter 
mimal (t' is suitably connected to one pole of 
a source of electric energy E for irregular 
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current having its opposite pole grounded, 
said opposite pole being here shown as con 
nected in circuit with a detachable plug c, 
the socket C, the resistance device a, and 
the terminald. When the terminal a' is con 
nected as illustrated, the plug c is provided 
with separated terminals, (shown diametric 
ally in Fig. 1,) which are connected, respec 
tively, to the line conductors e e', leading 
from opposite poles of the source of electric 
energy E, and the terminala is connected to 
a grounded conductor c'. One pole of the 
Source of electric energy E is then connected 
to both magnetizable members C C by the 
conductor e, one terminal of the plug c, and 
the terminal a', and the opposite pole of said 
source of electric energy is then grounded 
through the conductor e', the other terminal 
of the plug c, the resistance device a, and 
the conductor c'. Said members C C when 
subjected to the influence of currents passing 
therethrough generate induced currents in 
the member B, the action of the parts CC' 
upon the part B being governed by the 
strength of the currents passing through the 
members C C, the size and construction of 
said members, and the susceptibility of the 
member B to magnetism. In the preferable 
construction of my invention a comparatively 
weak current is passed through the members 
C C and the members B C C are so rela 
tively proportioned that the action of the 
members C C is insufficient to move the men 
ber B. It will be apparent, however, to those 
skilled in the art that the strength of the cur 
rents passed through the members C C and 
the relative proportion of the members BCC 
may be such that the member B may be moved 
in opposite directions by the action of the 
members CC'. 
The means for moving the part B usually 

consists of an actuating member B", recip 
rocally movable in the guides at and having 
its opposite extremities extended beyond the 
outer faces of the ends a a of the trame A. 
Said actuating member is generally provided 
with one or more indicators b, movable in 
the guide a, and with indicating characters 
1, 2, &c., arranged on its opposite ends and 
movable into alinement with the outer faces 
of said ends a. 
The means for indicating the action of the 

members C C upon the member B usually 
consists of a telephone-receiver or other in 
dicator F, which is connected in circuit with 
the terminals at a and produces more or less 
noise or other indicating action upon the pas 
sage of greater or less currents through the 
member B. Said indicator by informing the 
user of my invention of the action of the 
members C C upon the member B as the 
same is moved lengthwise of said parts CC' 
facilitates the ready adjustment of said part 
B to a position where the action of one mag 
netizing member neutralizes that of the other 
magnetizing member. 

710,990 

breaks, as D', in a circuit D, containing mag 
'nets or other resistance devices in circuit, 
the opposite branches did of said circuit are 
connected, respectively, to the terminals a 
a, the plug c is connected in circuit with the 
source of electric energy E, and the ground 
ed conductor c' is connected to the terminal 
a, as illustrated in Fig. 1. Said branches or 
limbs d d", connected to the terminals a C, 
form parts of two circuits, and currents of 
sufficient power to actuate my invention pass 
through the magnetizing members C C from 
one pole of the grounded source of electric 
energy E through said respective branches 
or limbs d d". The passage of the currents 
through the members C C produces induced 
currents in the member B, and said member 
is moved lengthwise by the actuating mem 
ber B' until the current induced by one of 
the members C C substantially neutralizes 
the current induced by the other of said mem 
bers, this result being indicated by the lack 
of sound in the indicator or receiver F. 
When the member B is in said position, the 
indicator b, movable along the proper indi 
cating-surface ct, will be a lined with the 
graduation of said indicating-surface corre 
sponding to the subdivision of the circuit D, 
containing the break. 

In case the indicating characters on the ac 
tuating member B' are used to determine the 
position of the break the circuit must be di 
vided into subdivisions corresponding to said 
characters, and the break will be found in 
the subdivision corresponding to the gradua 
tion of said indicating-surfaces alined with 
the outer face of one of the ends a of the 
frame A. 
When my invention is used for finding un 

known grounds on a circuit, it is connected 
and operated in the same manner as when 
used for finding unknown breaks. If said 
invention is so used on a circuit containing 
no magnets or other resistance devices, the 
graduation a lined with the indicator b will 
not correspond to the grounded portion of 
the circuit, but to the opposite portion of said 
circuit. Consequently if the proper indica 
tor stops at graduation 4 at one side of the 
central character c of the corresponding in 
dicating - surface, the operator determines 
upon graduation 4 on the opposite side of said 
character as being the graduation correspond 
ing to the grounded portion of the circuit. 

In some instances, as will be readily under 
stood by those skilled in the art without ad 
ditional illustration, I prefer to avoid any 
movement of the magnetizable and magnetiz 
ing members B C C' in the operation of my 
invention. This result is effected by the use 
of a local circuit of variable length having 
both limbs substantially parallel or entwined 
One around the other, one limb of the local 
circuit being connected to the ground and 
the other limb having one extremity connect 
ed to one of the terminals a? a and its oppo 

In the use of my invention for finding site extremity connected to said grounded 
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limb or disconnected therefrom at will by a 
suitable switch. The other of said terminals 
(ta is connected to one side of the circuit to 
be tested. 
When my invention connected as just de 

scribed is used for finding a break, the two 
limbs of the local circuit, one limb being 
grounded and the other being connected to 
one of the terminals a? a, are disconnected 
from each other, whereupon a current passes 
through the primary conductor in circuit with 
the limb of said local circuit connected to 
said one of the terminals act. The length 
of said limb of the local circuit is then in 
creased or diminished until the action of the 
members C C are neutralized, as determined 
by the indicating means F, whereupon the 
length of said limb of the local circuit re 
quired to effect the neutralization of the ac 
tion of the members C C enables the opera 
tor to determine the position of the break. 

If said invention connected as just described 
is used for finding an unknown ground, the 
two limbs of the local circuit are connected 
together, whereupon a current passes through 
the magnetizing member in circuit there with. 
To those skilled in the art it will be obvious 

that in the use of my invention, as just de 
scribed a condenser may be substituted for the 
local circuit when determining the position of 
an unknown break and that a high-resistance 
device, as a graphite rod, may be substituted 
for said local circuit when determining the 
position of an unknown ground. 
My invention may also be utilized for meas 

uring coils or conductors by connecting the 
terminals at a to said coils or conductors in 
the same manner as to the branches or limbs 
e e' of the circuit E. 
The construction and operation of my in 

vention will now be readily understood upon 
reference to the foregoing description and the 
accompanying drawings, and it will be par 
ticularly noted that more or less change may 
be made in the construction and arrangement 
of its component parts without departing 
from the spirit of my invention. 
Having thus fully described my invention, 

what I claim as new, and desire to secure by 
Letter's Patent, is 

1. The combination of a plurality of oppo 
sitely-acting primary conductors connected, 
respectively, to electric circuits, a grounded 
source of electric energy connected in circuit 
with the primary conductors, a secondary con 
ductor subjected to the differential influence 
of the currents in the primary conductors, 
and means for indicating the current in the 
secondary conductor, substantially as and for 
the purpose described. 

2. The combination of a plurality of pri 
mary conductors having corresponding ends 
connected, respectively, to electric circuits, 
a source of electric energy having one pole 
connected to the ground and its other pole 
connected to the opposite ends of the primary 
conductors, a secondary conductor subjected 

3 

to the differential influence of the currents 
in the primary conductors, and means for in 
dicating the current in the secondary conduc 
tor, substantially as and for the purpose speci 
fied. 

3. The combination of a plurality of pri 
mary conductors connected, respectively, to 
electric circuits, a grounded source of electric 
energy connected in circuit with the primary 
conductors, a secondary conductor subjected 
to the differential influence of the currents in 
the primary conductors, and a telephone-re 
ceiver connected in circuit with the secondary 
conductor, substantially as and for the pur 
pose set forth. 

4. The combination of a plurality of pri 
mary conductors having corresponding ends 
connected, respectively, to electric circuits, 
a source of electric energy having one pole 
connected to the ground and its other pole 
connected to the opposite ends of the primary 
conductors, a secondary conductor subjected 
to the differential influence of the currents 
in the primary conductors, and a telephone 
receiver connected in circuit. With the second 
ary conductor, substantially as and for the 
purpose described. 

5. The combination of a plurality of pri 
mary conductors connected, respectively, to 
electric circuits, a grounded source of elec 
tric energy connected in circuit with the pri 
mary conductors, a secondary conductor sub 
jected to the differential influence of the cur 
rents in the primary conductors, means for 
moving one of the conductors relatively to 
another of the conductors, and means for in 
dicating the current in the secondary con 
ductor, substantially as and for the purpose 
specified. w 

6. The combination of a plurality of pri 
mary conductors having corresponding ends 
connected, respectively, to electric circuits, 
a source of electric energy having one pole 
connected to the ground and its other pole 
connected to the opposite ends of the primary 
conductors, a secondary conductor subjected 
to the differential influence of the currents 
in the primary conductors, means for moving 
the secondary conductor relatively to the pri 
mary conductors, and means for indicating 
the current in the secondary conductor, sub 
stantially as and for the purpose set forth. 

7. The combination of a plurality of pri 
mary conductors arranged one in advance of 
the other and connected, respectively, to elec 
tric circuits, a grounded source of electric en 
ergy connected in circuit with the primary 
conductors, a secondary conductor subjected 
to the influence of the currents in the primary 
conductors and movable lengthwise relatively 
to said primary conductors, and means for in 
dicating the current in the secondary con 
ductor, sustantially as and for the purpose 
described. 

S. The combination of a plurality of pri 
mary conductors arranged one in advance of . 
the other and connected, respectively, to elec 
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tric circuits, a grounded source of electric en- guide, a plurality of primary conductors sup 
ergy connected in circuit with the primary 
conductors, a secondary conductor for en 
circling the primary conductors, and means 
for indicating the current in the secondary 
conductor, substantially as and for the pur 
pose specified. 

9. The combination of a plurality of pri 
mary conductors connected, respectively, to 
electric circuits, a source of electric energy 
having one pole connected in circuit with a re 
movable resistance device and to the ground, 
and its other pole connected in circuit with 
the primary conductors, a secondary conduc 
tor subjected to the differential influence of 
the currents in the primary conductors, and 
means for indicating the current in the sec 
ondary conductor, substantially as and for 
the purpose set forth. 

10. The combination of a plurality of pri 
mary coils arranged one in advance of the 
other and connected, respectively, to electric 
circuits, a grounded source of electric energy 
connected in circuit with the primary coils, 
a secondary coil movable relatively to the 
primary coils and subjected to the differen 
tial influence of the currents in the primary 
coils, and means for indicating the current 
in the secondary coil, substantially as and 
for the purpose described. 

11. The combination of a plurality of pri 
mary coils arranged one in advance of the 
other and connected, respectively, to electric 
circuits, a grounded source of electric energy 
connected in circuit with the primary coils, 
a secondary coil subjected to the influence of 
the currents in the primary coils, means for 
moving one of the coils relatively to another 
of the coils, and means for indicating the 
current in the secondary coil, substantially 
as and for the purpose specified. 

12. The combination of a plurality of fixed 
primary coils arranged end to end and con 
nected, respectively, to electric circuits, a 
grounded source of electric energy connected 
in circuit with the primary coils, a secondary 
coil subjected to the influence of the currents 
in the primary coils and movable in a plane 
extending lengthwise of said primary coils, 
and means for indicating the current in the 
secondary coil, substantially as and for the 
purpose set forth. 

13. The combination of a frame having a 
guide, a plurality of primary conductors Sup 
ported by the frame and connected, respec 
tively, to electric circuits, a grounded source 
of electric energy connected in circuit with 
the primary conductors, a secondary con 
ductor subjected to the influence of the cur 
rents in the primary conductors and movable 
relatively thereto, an actuating member mov 
able in the guide and connected to the sec 
ondary conductor for moving the same, and 
means for indicating the current in the sec 
ondary coil, substantially as and for the pur 
pose described. 

14. The combination of a frame having a 

ported by the frame one in advance of the 
other and connected, respectively, to electric 
circuits, a grounded source of electric energy 
connected in circuit with the primary con 
ductors, a secondary conductor for encircling 
the primary conductors, an actuating mem 
ber movable in the guide and connected to 
the secondary conductor for moving the same 
lengthwise of the primary conductors, and 
means for indicating the current in the sec 
ondary conductor, substantially as and for 
the purpose specified. 

15. The combination of a plurality of pri 
mary conductors connected, respectively, to 
electric circuits, a grounded source of electric 
energy connected in circuit with the primary 
conductors, a secondary conductor subjected 
to the differential influence of the currents in 
the primary conductors, means for moving 
one of the conductors relatively to another of 
the conductors, means for indicating the po 
sition of the relatively movable conductor, 
and means for indicating the current in the 
secondary conductor, substantially as and for 
the purpose set forth. 

16. The combination of a plurality of pri 
mary conductors connected, respectively, to 
electric circuits, a grounded source of electric 
energy connected in circuit with the primary 
conductors, a secondary conductor subjected 
to the influence of the currents in the pri 
mary conductors, an actuating member for 
moving one of the conductors relatively to an 
other of the conductors, said actuating mem 
ber being provided with means for indicating 
the position of the relatively movable con 
ductor, and means for indicating the cur 
rent in the secondary conductor, substan 
tially as and for the purpose described. 

17. The combination of a plurality of pri 
mary conductors connected, respectively, to 
electric circuits, a grounded source of elec 
tric energy connected in circuit with the pri 
mary conductors, a secondary conductor sub 
jected to the influence of the currents in the 
primary conductors, means for moving one 
of the conductors relatively to another of the 
conductors, an indicating-Surface, an indi 
cator movable along said indicating-surface 
for indicating the position of the relatively 
movable conductor, and means for indicating 
the current in the secondary conductor, sub 
stantially as and for the purpose specified. 

18. The combination of a frame provided 
with an indicating-surface, primary conduc 
tors supported by the frame and connected, 
respectively, to electric circuits, a source of 
electric energy connected in circuit with the 
primary conductors, a secondary conductor 
supported by the frame and subjected to the 
influence of the currents in the primary con 
ductors, means for moving one of the conduc 
tors relatively to another of the conductors, 
means moving along the indicating-surface 
during the movement of the relatively mov 
able conductor for indicating the position of 
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said relatively movable conductor, and means 
for indicating the current in the secondary 
conductor, substantially as and for the pur 
pose set forth. 

19. The combination of a frame provided 
with a guide and indicating-surfaces on op 
posite sides of the guide, a plurality of pri 
mary conductors supported by the frame and 
connected, respectively, to electric circuits, 
a source of electric energy connected in cir 
cuit with the primary conductors, a second 
ary conductor supported by the frame and 
subjected to the influence of the currents in 
the primary conductors, means for moving 
one of the conductors relatively to another of 
the conductors, an indicator movable in the 
guide during the movement of the relatively 
movable conductor, and means for indicating 
the current in the secondary conductor, Sub 
stantially as and for the purpose described. 

20. The combination of a plurality of pri 
mary conductors connected, respectively, to 
electric circuits, a source of electric energy 
connected in circuit with the primary con 

5 

ductors, a secondary conductor subjected to 
the influence of the currents in the primary 
conductors, means for moving one of the con 
ductors relatively to another of the conduc 
tors, an indicating-surface provided with a 
plurality of graduations, a substantially cen 
tral character, and additional characters 
reading in opposite directions from the for 
mer character, an indicator movable along 
the indicating-surface during the movement 
of the relatively movable conductor, and 
means for indicating the current in the Sec 
ondary conductor, substantially as and for 
the purpose specified. 

In testimony whereof I have hereunto 
signed my name, in the presence of tWO at 
testing witnesses, at Syracuse, in the county 
of Onondaga, in the State of New York, this 
17th day of March, 1900. 

MATTHEW J ERWIS MYERS. 
Witnesses: 

S. DAVIS, 
M. D. LEWIS. 
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