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UNITED STATES PATENT OFFICE. 

GEORGE A. LINTNER, OF MINNEAPOLIS, MINNESOTA. 

POTENTIAL IND CATOR. 

SPECIFICATION forming part of Letters Patent No. 495,225, dated April 11, 1898. 
Application filed Novemberll, 1892, Serial No. 452,270. (No model.) 

To all twhon, it may concern: 
Be it known that I, GEORGE A. LINTNER, of 

Minneapolis, in the county of Hennepin and 
State of Minnesota, have invented certain 
new and useful Improvements in Potential 
Indicators, of which the following is a speci 
fication. 
My invention relates to means for accu 

rately indicating or measuring the potential 
on one or more electric lines or circuits, and 
for instantly calling attention to an increase 
or a decrease of potential thereon, to the end 
that the inequality may be remedied before 
serious damage can be done to translating de 
vices upon the working circuit, such as elec 
tric lamps or motors. 
The object of the invention is to provide an 

instrument calculated for such service and 
which will surpass in cheapness, simplicity, 
accuracy, and reliability any of the similar 
devices now in use. 
My invention consists in the combination 

with a source of electrical energy and a main 
circuit of a solenoid of high resistance in 
cluded in said circuit, a core therefor, a pointer 
arranged to be operated thereby, contacts in 
position to be singly engaged by said pointer, 
signal lamps included in circuit between said 
contacts, an audible signal arranged in a cir 
cuit extending from a point between said 
lamps to a connection with said pointer and 
said circuit including a source of electrical en 
ergy whereby an excess or a fall of potential 
in the main line is indicated by the ringing 
of a bell or other audible signal and the light 
ing of one or the other of the lamps. 
The invention consists further in adapting 

the single set of signal lamps and the bell for 
use with two or more independent dynamo 
circuits; and further in certain constructions 
and combinations all as hereinafter described 
and particularly pointed out in the claims. 
The invention will be more readily under 

stood by reference to the accompanying draw 
ings, forming a part of this specification, in 
which:- 

Figure 1 shows a potential indicator and 
signal embodying my invention. Fig. 2 is a 
diagrammatic view showing the circuits of 
the potential indicator and also showing the 
manner of adapting the same for use upon 
independent dynamo circuits. Fig. 3 is a 

diagram of the circuits which I employ when 
the indicator is used upon a single working 
circuit. Fig. 4 is a detailed view of a modi 
fied form of my indicator. 
As shown in the drawings, 2 represents a 

curved Solenoid of high resistance and 3 the 
Core or armature adapted to be drawn into the 
same. This core is attached rigidly to the 
free end of the arm 4, which arm is pivoted 
on the stud 5 and bears the pointer 6. The 
arm, pointer and core may be suitably bal 
anced by a weight 7. 
Instruments of this class are adapted for 

use upon lines, the normal potential of which 
is known. I provide contact points S and 9 
therefor on opposite sides of the lower end of 
the pointer and adjust them so as to have only 
a small Space between them for the vibration 
of the pointer. A rise of potential slightly in 
excess of the normal will cause the core to be 
drawn somewhat farther into the solenoid and 
the pointer to engage the contact post 8 while 
a diminished pressure on the line would re 
sult in the receding of the core therefrom, and 
the engagement of the pointer with the oppo 
site or negative post 9. The solenoid 2 is in 
cluded in the main circuit 10, extending be 
tween the terminals 11 and 12 upon the dy 
all0. 

13 and 14 represent two lamps preferably 
of different colors, the lighting of the lamp 13 
indicates a falling potential, while the illumi 
nating of the lamp 14 indicates a high poten 
tial. These lamps are included in series in 
the short line 15, the terminals of which are 
the separated posts S and 9, the circuit conse 
quently being normally open and the lamps 
dark. 
From a point 16 between the two lamps a 

leg 17 extends to one side of the main circuit 
10. From the other side of the dynamo cir 
cuit a line 18 extends to the pivot post 5 of 
the pointer to conduct current thereto. In 
this line is included an electro-magnetic bell 
19, adapted to ring when the circuit is closed 
by the engagement of the pointer with either 
one of the posts 8 or 9 and from thence circuit 
Would be completed through one side of the 
line 15, thence through one of the lamps to the 
leg 17 and the other terminal of the dynamo. 
In place of the above connections I may sub 
stitute those shown in Fig. 3. Here the so 
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lenoid, the pointer, core, the contact points, 
and the high and low potential lamps all cor 
respond to those of Fig. 2 and the solenoid is 
similarly connected in the main circuit 20. 
Short lines 21 and 22 extend from the contact 
posts 8 and 9 respectively to connections with 
opposite limbs of said circuit 20. The two 
lamps are arranged in series in the line 23 
which joins the opposite sides of the circuit. 
From a connection between the lamps the line 
24 extends through the electro-magnetic bell 
19' and from thence to an electrical connec 
tion with the pointer 6. It will be seen that 
a decrease of potential upon the line 20 will 
cause the pointer 6 to move against the post 
8 whereupon circuit will be made through the 
pointer, the line 22, thence over the branch 
of the main circuit to the dynamo; from the 
opposite pole of the dynamo circuit may be 
traced through the opposite limb of the main 
circuit 20 and to the point of juncture with 
the line 23, from thence sufficient current will 
flow to the low potential lamp 25, and after 
passing through said lamp pass out over the 
line 24, through the bell and back to the 
pointer. The swaying of the pointer in the 
opposite direction to make contact with the 
contact post 8 results in the lighting of the 
high potential lamp 26 and the sounding of 
the bell or other audible alarm. 
The circuits above described are substan 

tially the same but I prefer to employ the first 
in as much as the signal lamps and contact 
points thereof may be so connected with an 
other solenoid, pointer, &c., as to dispense 
with the use of a second pair of signal lamps 
in connection with the second solenoid. Such 
an arrangement is clearly indicated in Fig. 2, 
wherein 27 indicates a solenoid similar to 2 
and equipped with a curved core 28, swinging 
arm 29, and a pointer 30. At the lower end 
of the pointer and on opposite sides thereof 
are contact posts 31 and 32 corresponding to 8 
and 9. The post 31 is connected with post 8 
by a short cross line 33 and the post 32 is 
connected with the post 9 by a short line 34. 
From the pointer 30 a line 35 extends to a 
point on the line 18 between the bell 19 and 
the pointer 6. The other connections to the so 
lenoid may consistin a third wire 37 of a three 
wire system and a neutral wire connection 
38 or instead the solenoid may be connected 
between the terminals of another dynamo 39. 
It will be observed that all the current for . 
energizing the signals is derived from one cir 
cuit only, namely the circuit 10. Suppose the 
pointer 6 to be standing in its normal posi 
tion entirely disengaged from its contact posts 
8 and 9 and then suppose a high potential to 
be 
includes the Solenoid 27. At such time the 
pointer 30 would be forced into engagement 
with the post 31, thus completing circuit 
through the bell 19 to sound the same and 
through the high potential lamp 14. This cir 
cuit may be traced from the post 31 through 
the connection 33 to the side of line 15 con 

present upon the working circuit which 

nected to the post 8 from whence current 
would flow through the lamp 14, thence 
through the leg 17 and to one terminal 11 of 
the dynamo. From the opposite terminal 
current would pass to the line 18, thence 
through the bell and from the opposite side 
of the bell through the line 35 to the pointer 
30 bearing npon the post 31. A low poten 
tial upon the second line would deflect the 
pointer 30 against the post 32 and result in 
the lighting of the low potential lamp 13 and 
the sounding of the alarm bell. After find 
ing the high potential lamp burning it is the 
duty of the attendant to determine by test 
which of the two lines is at fault. In case 
the potential on one main circuit should be 
high and on the other low both of the lamps 
13 and 14 would be lighted and the bell 
sounded with double such energy so as to at 
tract attention by the increased volume or 
sound therefrom. - 

It occasionally happens that the machine 
from which the current is derived for ener 
gizing the signals is shut down while the 
other lines continue to carry current. In 
order that my potential indicator and signal 
may not be rendered inoperative at such 
times I preferably provide a battery 40 or an 
energized loop connection which may then be 
coupled in between the lines 17 and 18 as in 
dicated by the dotted connection 41. This 
connection should be disregarded except at 
such times as the cost of maintaining the 
battery is greater than the cost of the cur 
rent derived from one of the main circuits. 
The mechanical arrangement and construc 

tion of my device is shown in Fig. 1 where it 
will be seen that the contact points or blocks . 
8 and 9 are adjustable upon the curved rods 
43 and 44 respectively to render the device 
capable of use upon a circuit the normal po 
tential of which is subject to predetermined 
changes which determine the relative posi 
tions of the pointers. A further advantage 
is that these contact points may be removed 
to the outer ends of the rods 43 and 44there 
by allowing the needle or pointer to swing 
freely and permitting the employment of the 
device as a simple volt meter. For this pur 
pose and to assist in the accurate and easy 
adjustment of the contact points I preferably 
provide a graduated Scale card 45 beneath 
each of the volt meters shown upon the board 
46. It is desirable that the pointer should be 
at once sensitive to any change of potential 
and at the same time sufficiently steady to 
prevent its being continuously vibrated be 
tween the contact points. Neither of these 
qualities are prominent in a single core solen 
oid wherein it is well known that the attrac 
tion weakens as the core progresses beyond 
the center within the solenoid thus rendering 
the action of the pointer attached to the core 
less sensitive to variations of potential be 
yond the normal. I am enabled to overcome 
this disadvantage by the employment of a 
dummy-core 47 entering the end of the solen 
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oid opposite the core 3 and arranged to Swing 1. The combination, with a solenoid, of a 
with the arm 48 journaled on the stud 5 but main circuit including the same, a core or ar 
not connected with the arm 4. Lugs 49 pro 
ject over the two arms and a tension-spring 

mature for said solenoid a pointer arranged 
to be operated by the movement of said core, 

50 is arranged at their upper ends and made contact points or blocks to be engaged sepa 
adjustable by means of the thumb-nut 52. A 
stop 53 is preferably provided beneath the 
arm 48 to prevent the core 47 from entering 
the solenoid so far as to come in contact with 

rately by said pointer, translating devices in 
cluded in series between said contact points 
and consequently in a normally open circuit, 
an electric audible signal included in a con 

the inner end of the core 3 in which case the nection extending from a point between said 
attraction between the cores which are obvi 
ously of opposite poles would be so great as 
to prevent their easy separation. The ad 
vantage gained by this construction is due to 
the fact that the attraction of the oppositely 
polarized cores for one another as they ap 
proach increases inversely with the square of 
the distance rendering them responsive to 
very slight changes of potential. This added 
to the constantly accelerated attraction of the 
solenoid proper (the cores never reach the 
centerthereof) gives to the instrument a very 
high degree of delicacy and secures wide 
range of movement for the slightest change 
of potential within the safe working limits of 
the constant potential system upon which the 
instrument is used. 
As a precaution against a possible failure 

of contact between the pointer and one of the 
contact blocks, due to oxidation or other de 
fect, I may provide a pointer upon each of the 
swing arms as represented in Fig. 4 by the 
pointers 6 and 60, attached to the arms 4 and 
48 respectively; between the lower ends there 
of is a double contact point with which both 
pointers will engage when the cores are drawn 
into the solenoid by an increased pressure on 
the line. Upon a movement in the opposite 
direction the pointers would engage the out 
side blocks 62 and 63. The blocks are pref 
erably made adjustable on the curved guides 
or rods 64 and 65 and a graduated scale card 
66 is provided beneath the pointers as an aid 
to the proper adjustment of the blocks. 

For convenience in manufacture the solen 
oid is made of two or more small bobbins 55 
as shown in Fig. 1, the same being slipped 
over a curved sleeve or sheaf and having their 
windings connected in series. The high and 
low potential colored lamps 13 and 14 are se 
cured upon the board 46 in suitable sockets 
provided thereon and for the sake of symme 
try the bell is arranged between the lamps. 
A glass cover is ordinarily provided over the 
two indicators on the lower part of the board. 
Care should be taken to have the cross sec 
tion of the cores sufficiently large to prevent 
their saturation. If this is done the magnet 
ism of the cores will be accelerated by a rise 
of potential as well as the strength of the mag 
netic field of the Solenoid. One of the cores 
may be stationary though I prefer the above 
described arrangement. 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
Patent 

translating devices to said pointer, and a 
source of electrical energy included in said 
connection, substantially as and for the pur 
pose specified. 

2. The combination, in a potential indica 
tor, of a curved solenoid included in a work 
ing circuit, with a swinging curved core there 
for, a pointer to be operated by the move 
ment of said core, a contact point arranged 
on each side of said pointer and to be engaged 
thereby, two incan descent lamps included in 
series between said contact points, an electro 
magnetic bell, a connection extending be 
tween said lamps to said pointer and including 
said bell, and a source of electrical energy 
also included in said connection whereby a 
variation of potential on the circuit of the 
solenoid will result in the ringing of the bell 
and the illumination of one of said lamps, 
substantially as and for the purpose set forth. 

3. The combination, with a main circuit and 
a source of electrical energy, of a solenoid in 
cluded in said circuit, a core for said solenoid, 
a pointer connected with said core, contact 
points to be engaged by said pointer, a con 
nection between said pointer and one limb of 
said circuit, an audible signal included in said 
Connection, signal lamps included in series 
betweeen Said contact points, and a connec 
tion from between said lamps to the other 
limb of said circuit, substantially as and for 
the purpose set forth. 

4. The combination, in a potential indica 
tor, of two or more main circuits, a solenoid 
included in each circuit, a core provided with 
a pointer for each solenoid, two contacts for 
each pointer, the corresponding contacts of 
Saidpointers being electrically connected, two 
translating devices included in series between 
One pair of Said contacts, a connection ex 
tending from a point between said devices to 
the particular pointer adapted to engage said 
pair of contacts, and an audible electric 
alarm, and a source of electricity both included 
in said connection whereby a variation of po 
tential on One or more of said main circuits 
is indicated by the sounding of said alarm 
and the illumination of one or both of said 
lamps, substantially as described. 

5. The combination, with two or more main 
circuits of a solenoid for each, the core of 
each Solenoid, pointers to be operated there 
by, a pair of contact points or blocks for each 
pointer to be engaged by said cores, two elec 
tric lamps of different colors arranged in se 
ries between the contact points of one pair, a 
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connection extending from between saidlamps 
to one limb of one of said main circuits, an 
electric bell and a connection including the 
same and extending from said pointer to the 
other limb of said circuit, substantially as and 
for the purpose set forth. 

6. The combination, with a solenoid, of two 
cores extending into opposite ends of said so 
lenoid, a pointer arranged to be operated by 
the movement of one of said cores and a gradu 
ated scale across which said pointer operates, 
substantially as described and for the pur 
pose set forth. 

7. The combination, with a curved solenoid, 
of a main circuit including the same, a pivot, 
two arms independently pivoted thereon, a 
curved core secured upon each arm, said cores 
extending into opposite ends of said solenoid, 
a pointer attached to one of said arms, con 
tact points arranged on opposite sides of said 
pointer, translating devices included between 
said contacts, an electrical bell, a connection 
extending from between said translating de 
vices to said pointer and including both said 
bell and a source of electrical energy, substan 
tially as described. 

8. The combination, with a main circuit, of 
a curved solenoid included therein, the curved 
Core, the SWinging arm whereon said core is 
fixed, a pointer provided in connection with 
said arm, the curved rods 43 and 44, the slid 
able contact blocks 8 and 9 arranged thereon 
to be engaged by Said pointer, a reading scale 
45, signal lamps included between said con 
tacts, a connection extending from a point 
between said lamps to said pointer, and an 
electric bell and a source of electricity both 

495,225 

included in said connection, substantially as 
described and for the purpose specified. 

9. The combination, of the curved solenoid 
composed of several bobbins of wire connected 
in series, with a pivot post 5, two arms jour 
naled thereon, the curved cores attached to 
said arms and projecting into opposite ends 
of said solenoid, lugs 49 on said arms and an 
adjustable spring arranged between said lugs 
substantially as described and for the pur 
pose set forth. 

10. The combination, with a solenoid, of two 
cores arranged to enter opposite ends of the 
same, a pointer arranged in connection with 
each, electrically connected contacts arranged 
between the free ends of said pointers, a con 
tact arranged opposite the outer side of each 
pointer, said contacts being connected and 
signal circuits connected with said contacts, 
Substantially as described. 

11. The combination with the solenoid, of 
two cores to enter opposite ends thereof, swing 
ing arms 4 and 48 whereto the said cores are 
attached, pointers 6 and 60 attached to said 
arms 4 and 48, respectively, a double contact 
61 provided between the free ends of said 
pointers, the contacts 62 and 63 to engage the 
outer sides thereof, and said contacts being 
adjustable, substantially as and for the pur 
pose set forth. w 

In testimony whereof I have hereunto set 
my hand this 9th day of November, 1892. 

GEORGE A. LINTNER, 
In presence of 

C. G. HAWLEY, 
FRED S, LYON. 
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