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Beit known that I, A. LIVINGSTON BOG ART, 
of Jamaica, in the county of Queens and State 
Of New York, have invented a new and useful 
Improvement in Apparatus for Operating 
Electric Devices; and I hereby declare the foll 
lowing to be a full, clear, and exact descrip 
tion thereof, reference being had to the accom 
panying drawings, (on two sheets,) which 
form a part of this specification. 
This invention relates to an improvement in 

open-circuit electrical apparatus for operating 
annunciators or alarms, or other instruments 
where it is necessary or desirable that the cir 
cuit shall be closed for a given length of time 
before the annunciator or other instrument is 
actuated, and that said length of time elaps 
ing between the closure of the circuit and the 
actuating Said instrument can be regulated or 
adjusted at pleasure. 
The invention consists in the combination, in 

Open-circuit electrical appalatus, of a circuit 
Conducting resistance consisting of a thin rib 
bon. Or Wile, with mechanism or devices con 
Structed to be set in operation at and not be 
fore a prescribed and adjustable point of time 
after the closure of the circuit by the expan 
sion of Said resistance resulting from the pas 
Sage of an electric current through the same, 
as is hereinafter particularly set forth. 

In the accompanying drawings, Figure 1 
represents a front view, and Fig.2 a side view, 
of my improvement; and Figs. 3 to S, inclu 
sive, which are hereinafter explained, are modi 
fications showing my improvement adapted to 
Special purposes. 

Similar letters of reference indicate the same 
parts or objects wherever they occur. 

Referring to Figs. I and 2, Sheet 1, A is the 
circuit-conducting resistance, consisting of a 
thin ribbon or Wile of lanetal or other electric 
conducting substance presenting resistance to 
the electric current passing through it. It is 
fixed at one end to any suitable support, B, 
and at its other end is attached to the lever D, 
which latter is pivoted at E, and is provided 
With a suitable device to bring a tension upon 
the ribbon A-as, for instance, an adjustable 
Spring, F, Said Spring F and ribbon. A thus 
holding the lever D firmly in its normal con 
dition, with its upper end under the free end 
of the drop-lever G, as shown in Fig. 1. The 

drop-lever C is pivoted at H in a frame, I, and 
is held firmly upon the upper end of the lever 
D by means of a coiled spling, H., (shown in 
Fig. 2.) or by other suitable means. The axis 
of the lever G carries a pointer or othel indi 
cator, K. 
By is a battery, and L is a circuit-closel of 

any Suitable form or construction. 
The parts above described being in their nor 

mal positions, as shown in Fig. 1, and the 
switch in upon the point in', if the circuit be 
closed at L, a current will proceed from the 
battery By through the wires at c' and level's 
G. and D to C, thence through the ribbon or 
wire A and the Wire at back to the battery. 
Now, the ribbon or wire A, being constructed 
to present more l'esistance than any otherpol 
tion of the circuit of equal length, Will become 
heated throughout its length by the passage of 
the electric current through it, and Will COIlse 
quently expand, and thereby permit the spring 
l: to act upon the lever D, so as to withdraw 
the upper end of said lever from under the end 
of the drop-lever G, which latter, being the 
unsupported, will fall into the position shown 
by the dotted lines G", at the same time mov 
ing the indicator R, and also breaking the cir 
cuit through A. 
The mode of adjusting or regulating the 

length of time which shall elapse between the 
closing of the circuit and theinstrumentorin 
struments being set in operation is as follows: 
The length of time elapsing between the clos 
ing of the circuit at L and its being broken at 
G will depend upon the distance the upper 
end of the ever l) has to travel before it frees 
itself from the end of the drop-lever G, and 
the movement of said level D is dependent 
upon the longitudinal expansion of the ribbon 
or wire A, which allows the spring F to draw 
the lower end of the level in Ward, and there 
by to withdraw the upper end thereof from 
under the end of G, and the extent and la 
pidity of the expansion of A. Will be propor 
tionate to the strength of the current passing 
through it, and hence the distance which the 
upper end of D will travel in a given time 
with a given strength of battery inay be read 
ily determined by trial. 
The adjustment of the distance to be travelet 

by D may be accomplished in various ways, 
one of which is slown in the drawings 
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namely, the frame I, which carries the drop 
lever G, is pivoted at M by means of a screw, 
so that said frame may be oscillated or moved 
toward or from the lever D, to increase or di 
minish the distance the said lever Will have 
to travel to free itself from G. 
Should it be desired to have a magnet oper 

ated by the current due to the closure of the 
circuit at L, for the purpose of ringing an 
alarm or performing other function, such mag 
net may be inserted anywhere in the main 
circuit-as, for instance, at N-and said mag 
net would record by its armature the length. 
of time elapsing between the closure of L and 
the breaking circuit at G.; or, by placing a 
magnet, O, in a branch wire, O B O J, such 
magnet would be operated from the time the 
break is made at G until the circuit-closer I. 
is opened, the circuit in such case being from 
the battery Bay, through ac c' G. J O B ac, 
back to the battery. 

In Order to make a better connection be 
tween the levers G and D, a spring, P, may 
be employed, said spring being arranged to 
rest upon G when the latter is in its normal 
position, and connected to ID by the wire 
' '. 
Should it be desirable to have a magnet 

operated continuously after the circuit is bro 
kell at G, whether the circuit-closer L. remains 
closed or is opened-as, for instance, for the 
purpose of continuously ringing the bell in a 
burglar-alarm-then said magnet O may bein 
serted in a branch, J O OS, in which case the 
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circuit, after the break at G, would be from 
IBay, through 0 o' G" J O S, and back to the 
battery; or, again, Said magnet may be in 
Serted in a local circuit having its own bat 
tery, as shown by J O B at. 

ln practice it may be found necessary, i 
Some instances, to use a ribbon or wire Also 
thin or of so little resistance or a battery so 
Weak that the movement of the lever D would 
be insufficient to be depended upon for oper 
ating the indicator. In such cases the modi 
fication shown in Fig. 3 may be employed. 
In this modification the drop-lever G is dis 
pensed with, and the lever ID is provided with 
a contact-Spring, ); and a is an adjustable con 
tact-point, which is made adjustable by means 
of the screw p, or similar device, and forms 
part of a local circuit. On closing the circuit 
at L, the expansion of Abings y and a in con 
tact after the lapse of a certain interval of 
time, said interval of time depending upon 
the distance between y and ac, to which they 
have been adjusted; and the contact of gy with 
a closes the local circuit to operate a magnet, 
R, for any desired purpose-such, for instance, 
as causing a bell to be rung, (or an indicator 
to be operated,) the ringing of said bell com 
mencing at the end of a prescribed interval of 
time after the circuit has been closed at L, and 
continuing so long as the main circuit remains 
closed at L; or, again, by running the main 
circuit through the wires (, b c de?, including 
the indicator and drop-lever circuit-breaker 
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at G', an indication may be made by the cir 
cuit being broken at G', at the end of the pre 
scribed interval of time after the circuit had 
been closed at L. A. magnet introduced at Y 
would be operated from the time the circuit 
was closed at L until it was broken at G'. 

In the modification shown in Fig. 4 the 
main battery. By can be used to operate the 
magnetR. In this case there are two circuits 
from the ribbon or wire A-one through the 
lever D, contact-points a and ), to G', and the 
other through the Wirel, magnet R, and Wire 
l to G'; and when the circuit is broken at a y 
by the expansion of A, then the strengthened 
branch l operates the magnet R to break cir 
cuit at G'. 
In Figs. 5, 6, 7, and S are shown modified 

forms in which the circuit-conducting resist 
ance A. may be made. In the three first 
named figures it is made in the form of a thin 
straight ribbon or wire fastened at each end 
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to any Suitable non-conducting Support, Q, 
and operates by means of the curvature pro 
duced by its longitudinal expansion. 

In Fig. 5 the lever D is held by the stop 
pin q, attached thereto, which rests on A, the 
Spring F keeping it in contact therewith, and 
as the curvature of A, due to its expansion, 
increases, the force of said spring is thereby 
allowed to swing the lever D forward, as 
shown by the dotted lines. This may be used 
as a substitute for the form shown in Fig. 1. 

In Fig. 6 the increase of curvature due to 
its expansion causes the ribbon or wire A to 
make contact with a contact-point, (t. In 
Fig. 7 the ribbon or wire A is normally in 
contact with the point (t, and the increase of 
curvature causes it to break contact with the 
point ('; and in Fig. S the said ribbon or wire 
A is made in the form of a spiral, one of its 
ends being secured to any suitable support, 
Q', and its other end attached to a shaft, (i, 
carrying a lever or indicator, (f, so that the 
expansion of A is made to operate said lever 
or indicator. 

I am aware that the motion produced by 
the differences of linear expansion of a wire 
or ribbon conductor, due to its temperature 
varying by varying the quantity of electricity 
passing through said conductor, has been em 
ployed as a regulator for electric lamps, as 
described in Letters Patent of the United 
States Nos. 229,922 and 233,236; also, that 
the expansion of a platinum Wire at a gas-jet, 
caused by a current of electricity being passed 
through it to heat it to incandescence to ignite 
the gas, has been employed to cut said wire out 
of circuit when the gas was lighted, first, to 
prevent said wire being destroyed by the com 
bined force of heat from the current and the 
gas-flame, and, secondly, to shunt the current 
to the next burner-wire, as described in Let 
ters Patent No. 235,979. I am further aware 
that the heat produced in a resistance by a 
current passed through it has been utilized to 
operateathermometer orthermic circuit-closer 
by conduction, said circuit-closer being em 
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ployed to close a branch or local circuit after 
a stated time, to cut off or break the main cir 
cuit and sound an alarm, as described in Let 
ters Patent No. 276,2S6. But I do not use and 
do not claim as my invention any of the de 
vices enumerated in or covered by any of said 
Letters Patent. Neither do I claim a metal 
lic spring or ribbon for the purpose of break 
ing a circuit through an increase either in the 
resistance or the quantity of current in the 
circuit, as in Letters Patent No. 262,423 to 
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Irwin. 
What I claim as my invention is 
In an open-circuit electrical apparatus, a 

circuit-conducting resistance, A, consisting of 
a thin ribbon or wire, in combination with a 

s 

drop-lever or equivalent device, as described, 
for permanently breaking the circuit, said re 
sistance A and said circuit-breaking devices 
constructed and operating conjointly as de 
scribed, to break the circuit at and not be 
fore the expiration of a prescribed and ad 
justable interval of time after the closure of 
the circuit by the expansion of said resistance 
A, resulting from the passage of the normal 
current through the same, as and for the pur 
poses set forth. 

A. LIVINGSTON BO (SART. 
Witnesses: 

JOHN S. THORNTON, 
VI. H. TOP No. 
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