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To a 77, uhon, it inctly conce77: 
Be it known that II, CHARLES A. ROLIFE, a 

citizen of the United States, residing in Chi 
cago, in the county of Cook and State of Illi 
nois, have invented certain new and useful 
Improvements in Automatic Cut - Outs, of 
which the following is a specification. 
My invention relates to that class of de 

vices which are designed to protect electrical 
instruments and machines, especially the 
more delicate appliances employed for signal 
ing purposes, from the destructive effects of 
lightning and of currents of greater strength. 
than those which it is intended they should 
receive. 
To secure such protection, my invention 

contemplates shunting or bridging the instru 
ment by connecting together the conductors 
leading to and from the same when the cur 
rent passing in the operating-circuit becomes 
greater than the construction of the instru 
ment would safely warrant. 
My invention further contemplates the 

complete removal of the instrument from the 
circuit by disconnecting it entirely from the 
branch or shunt into which the connection 
across its terminals places it simultaneously 
with the formation of such branch or shunt. 
The advantages of such an arrangement are 
obvious, for by it the instrument is efficiently 
protected from danger by being disconnected 
entirely from the operating-circuit the instant 
the current therein becomes too great for its 
safety, while at the same time the continuity 
of the operating-circuit is preserved by the 
simultaneous bridging of the instrument, or, 
to be more accurate, by the bridging of the 
break caused by the disconnection and con 
Sequent removal of the instrument from the 
operating - circuit. The instrument is thus 
saved and the endless annoyance and trouble 
caused by an open operating-circuit is avoid 
ed. For instance, in case there should be a 
number of instruments on the circuit and 
only one becomes affected by an unduly 
strong current it is evident that the utility 
of the circuit is not destroyed by the discon 
nection of Such instrument. In case all the 
instruments are affected and cut out each one 
becomes Operative as soon as replaced in cir 
cuit, since the continuity of the circuit is un 
broken at any point. Hence it is un neces 

sary to replace all the instruments before ren 
dering the line operative. 
My invention further contemplates placing 

a conducting-terminal having a connection 
with the ground in close proximity with a 
portion or portions of the operating-circuit, 
whereby lightning drawn to the latter may 
leap or arc across the narrow intervening 
air"-space and escape to the earth. The im 
vention also contemplates the employment of 
this groundled conducting-terminal to connect 
the operating-circuit across the terminals of 
the instrument when such connection be 
comes desirable. 

All the previously - mentioned advantages 
are thus procured, with the additional ones, 
first, that a very convenient arrangement is 
made possible for bridging the instrument, 
and, second, that should the atmospheric con 
ditions be such that the lightning upon the 
line should refuse to leap the air-space to the 
grounded terminal it will operate the device 
to throw out the instrument and also ground 
both sides of the line by reason of the con 
nection which the grounded terminal forms 
across the terminals of the instrument. 

In the device more particularly described 
heleinafter for carrying Out my invention a 
couple of conductors which are included in the 
operating - circuit are arranged adjacent to 
One anothel“, and a third conductor is situ 
ated between the two, normally out of con 
tact with both, but having a tendency to move 
into contact with and thereby establish con 
nection between the same. This third con 
ductor is desirably placed in very close proX 
imity with those on either side of it, and is 
connected with the ground. The adjacent 
surfaces of the conductor's are also desirably 
made of large area, whereby the tendency of 
any lightning drawn upon the line to pass 
from the pair of conductors included therein 
to the third conductor or grounded conduct 
ing-terminal is perceptibly increased. This 
grounded terminalis held normally away from 
the pair of circuit-conductors and is auto 
matically released when the current in the 
circuit becomes unduly great. Any One of a 
variety of appliances could be employed to 
release the same, but as a matter of further 
improvement I prefer to use for this purpose 
a thernhal cut-out device for which I have ob 
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tained Letters Patent of the United States 
No.53S,2S4. This device consists, essentially, 
in a movable holder for the terminals of a high 
resistance Wire, a suitably-held mass of fusi 
ble material, and a spring which is normally 
held under tension and which is tipped or 
released by the fusion or softening of said 
mass, the l'esult of thus releasing the sping 
being that it will operate to cause the bodily 
removal of the high-resistance wire from the 
circuit. Such a cut-out is preferably in 
cluded in the operafing-circuit between the 
instrument and the previously - mentioned 
pair of conductors, and is arranged so that the 
operation of its spring releases also the third 
conductor or grounded terminal. By such 
arrangement the circuit is not only bridged 
around the instrument, closing and making 
continuous the same, but it is also broken 
and entirely disconnected from the instrt 
ment by the throwing out of the high-resist 
ance portions of Said theinal cut-out, de 
vice, and the line is grounded by the contact 
which the grounded terminal makes with the 
pair of conductors. 

In the accompanying drawings, Figure 1 is 
a plan of a device embodying my invention. 
Fig. 2 is a section of the same on line 22 in 
Fig. 1. Fig. 3 is a section on line 33 in Fig. 
1. Fig. 4 is a detail view illustrating the 
method of arranging the high-resistance wire 
in connection With the mass of fusible nate 
rial. Fig. 5 is a plan of a modified form of 
the device, and Fig. 6 is a section on line 6 (3 
in Fig. 5. Fig. 7 shows a modified arrange 
ment for retaining the spring in tension. 
Fig. S is a diagrammatic view of an alteina 
tive method of connecting up the device. 
The device is conveniently mounted on a 

base A, of non-combustible insulating mate 
rial. Upon this base are mounted the lates 
B B, which are made of suitable conducting 
material and al'e placed at a slight, angle with 
one another. Each plate is provided with a 
couple of binding-posts l), whereby they are 
included in either side of the circuit leading 
to the instrument to be protected. T3etween 
these plates is a third plate C, which is moulted 
upon the base A to permit its longitudinal 
movement, as by providing it with the slots 
c, through which the screws D are passed and 
secured to said base. The sides of this plate 
C are inclined or tapered to be parallel with 
the adjacent sides of the plates B 3, whereby 
the down Ward motion of the plate C will cause 
it to contact at all points along its sides with 
the plates B. B. This arrangement-namely, 
a couple of conductors included in the circuit, 
and a third conductor normally disconnected 
from both, but capable of being moved into 
contact with the same--is greatly preferred 
by me, although the same result may evidently 
be accomplished by having the third conduc 
to connected With one of the other two and 
arranged to be connected with the other one 
also, it being evident that the essential fea 
ture is to have the third conductoi discon 
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nected from at least onc of the other tWO and 
capable of connecting the Same. As a means 
for producing a tendency on the part of the 
plate C to move into contact with the plates 
B, H3, I have shown a coil-spring E sur l'oundl 
ing the spindle IF, with which the plate C is 
provided, which is retained in tension by be 
ing confined between the plate C and the 
blacket II, secured to the base A. 
C is also provided with a binding-post c', to 
which is attached the conductor G, which is 
understood to make suitable connection. With 
the earth. 
The movable plate C may be retained Out 

of contact with the plates B B and permitted 
to move toward the sale by alny One of all tunn 
ber of suitable devices. Í prefer, however, 
to use in this connection the thermal Cut-Out 
hereinbefore mentioned as patented by me. 
This device is shown in Figs. 1, 2, and 3, and 
is constructed, byiefly, as follows: A plate J, 
of non-conducting material, is provided With 
metal end piecesi, which are held within and 
in contact with a pair of spring-metal jaWS K. 
A fine wire L, of high resistance, bridges the 
space between the metal end piecesi. On the 
non-conducting plate and is wrapped upon the 
shank of a hoop or lool) MI, which is then en 
bedded in a lass N of substance or material 
which easily softens or becomes friable when 
subject to a noderate degree of heat. The 
stem portion of this fusible button extends 
through an eye () on the non-conducting plate, 
said eye being arranged to support the mass 
N (which for convenience may be termed a 
“fusible” button) and to further provide a 
stop against which the head or largei' portion 
of the button is normally held by the tension 
of the spring P, secured upon the non-con 
ducting plate and having one of its arms 1) in 
engagement with the hoop or loop M. The 
metal jaws X, the metal plates i, held by said 
jaws, and the wire , are all included in the cir 
cuit. When, therefore, an unduly strong cul 
rent comes in the circuit, the heat developed in 
the fine wire will fuse the button and thereby 
liberate tille hoop or loop to YYhich said wil'e 
is attached, and thel'e upon tle Sp'ing-al'?n 
engaging the hoop or loop will move in a di 
rection to cause a sudden Strain upon and a 
consequent lupture in the fine wire, which 
will usually break the circuit. Fol' reasons 
pointed out in said patent, lho We Vel', a Sec 
Ond sping () is ari'anged upon the base A and 
is provided with an arm (1, which when free 
will extend upwardly or away from the base. 
The spling is, however, normally under ten 
sion, and to such end its arm () is held down 
by a catch C and arranged to extend undel' 
the non-conducting plate J. This plate J is 
rennovably held in circuit by the jaws IX, and 
hence when the spring-arm is released from 
the catch (, it will fly up, and in SO doing 
will engage the plate J and throw the Sahne 
out of engagement with the jaws, and thei'eby 
break the circuit. The spling () is released 
from the catch (t primarily by the melting Ol' 
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Softening of the fusible button, and to such 
end the arm of spring Q is held by catch C, in 
position adjacent to the arm p of spring P 
and in the path traversed by said arm when 
the hook or loop M is released. When this 
latter Operation occurs, the arm p of spring 
P Will strike and throw the arm? of spring 
Q Out of engagement with catch C, and there 
upon the spring-arm will spring upwardly 
and kick the plate J, which carries the wire 
I, Out of the Spring-jaws, and thereby break 
the circuit. 
The Spring Q is conveniently situated upon 

the base A with its free end of the arm q 
against the plate C, and thereby serves as a 
StOp Or abutment to maintain the latter out 
of contact with the plates B B against the ac 
tion of the Spring E. A single plate J, con 
structed as described, could be employed to 
release the spring-arm q, but I prefer to use 
tWO, placing one on each side of the circuit 
With reference to the instrument to be pro 
tected and arranging both to operate to re 
lease the spring-arm q. This arrangement 
insures the complete disconnection of the in 
Strument by removing a portion of the circuit 
On either side thereof and also has the ad 
vantage that should either one of the springs 
POr Operating parts connected there with be 
come in operative the other will very likely 
be still perfect and operative, and as the op 
eration of either one will serve to release the 
Spring-arm q the result will be as effective as 
if both were in good working order. 

From the foregoing it is evident that I may 
Vary the construction and arrangement of the 
thermal releasing mechanism, the essential 
features being a spring, as Q, serving as a 
Stop for the plate C, and a mass of fusible ma 
terial arranged to release this spring Q when 
fused or melted. It will be further evident 
that the coil of fine wire of high resistance is 
removably held in circuit and is contained in 
the mass of fusible material, and also that 
When the Spring, as Q, which is normally held 
in tension by means of the fusible mass, is 
released by the fusion or softening of said 
naSS it Operates in a direction to throw out 
of circuit the support to which the ends of 
the fine Wire are attached. 

In place of a thermal cut-out for automat 
ically releasing the plate C, I may employ a 
number of other devices, one of which is 
shown in Figs. 5 and 6. In this arrangement 
I include in the circuit an electromagnet, as 
R, which is conveniently mounted on the 
bracket 7', Secured to the base A, and which 
is inactive under the influence of the normal 
current passing in the circuit. 
An al'mature S is placed opposite the poles 

of the magnet R and arranged to release the 
plate C when attracted by the magnet, which 
Occurs when the current in the circuit be 
COmes unduly great. To this end the arma 
ture S is provided with a rear extensions, 
which is arranged to slide longitudinally in a 
bearing T, Secured to the base. This rear 

extension S could be set directly against the 
plate C, but as a matter of further improve 
ment the Spring Q is interposed, it being ar 
ranged to Serve as a stop Ol' abutment for said 
plate and held in tension by the rear exten 
Sion S of the armature. A couple of movable 
Conductors, as the ball's L', are then supported 
in the contacts k'above the spring Q', where 
by the Spring, when released, flies up, and in 
SO doing permits the plate C to come into con 
tact With the plates B B, and also throws the 
movable conductors L' Out of circuit. 
From the foregoing, taken in connection 

With the description of the thermal cut-out, 
it will be seen that in either case a stop or 
abutment is provided for the plate C, with 
means for removing the Salme, and also that a 
Spring may be arranged to serve as such stop 
or abutment and to throw out from circuit 
One or more movable conductors when re 
leased. 
With further reference to the conducting 

plates B B and C, I may state that I find cal 
bon an exceedingly satisfactory material for 
their composition. When made of this ma 
terial and provided with large opposing sur 
faces placed in close proximity with one an 
Other, the lightning which may be drawn upon 
the line has little difficulty in leaping the in 
tervening air-space to the plate C and thus 
escaping to the ground. The plates B B do 
not become charged at such times, as is the 
case with metal plates, and consequently 
there is seldom any disruptive discharge. 
As a substitute for the fusible mass N for 

holding the Spring P in tension I may em 
ploy the arrangement shown in Fig. 7, in 
which the wire L' is composed of an easily-fusi 
ble conductor or fusible alloy and is looped 
about the Spring-arm p, passed through the 
eye O, and connected to the end pieces i. 
The passage of a strong current melts the 
wire L' and releases the spring-arm p. 

I find it exceedingly advantageous to ar 
range the device as shown in Fig. 8, including 
in the circuit a spring held by a mass of fusi 
ble material and also one held by a fusible 
Wire. In such case a sudden increase in the 
current, which might burn out the high-re 
Sistance Wire used with the na SS of fusible 
material without producing any noticeable 
effect upon the latter, will melt the fusible 
Wireholding the other Spring and thereby op 
erate the device without fail. By thus com 
bining the two an instrument will be perfectly 
protected against both “sneak-currents’ and 
Sudden increases in Voltage. 
What I claim as my invention is 
1. The combination of a cut-out device for 

removing the instrument from the line; means 
for connecting the line across the terminals 
of the instrument; and means, Operating upon 
an excess of current in the line for simulta 
neously operating both the cut-out device and 
the connecting means. 

2. The combination of a cut-out device for 
removing the circuit from the line; means 
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for connecting the line across the terminals wire; a third conductor arranged to establish 
of the instrument; and a thermal device, op 
erating upon an excess of current in the line, 
for simultaneously operating both the cut-out 
device and the connecting means. 

3. The combination of a cut-out device for 
removing the instrument from the line; means 
for connecting the line across the terminals 
of the instrument; means for grounding the 
line; and means, operating upon an excess 
of current in the line, for simultaneously ac 
tuating all of said instrumentalities, whereby 
the instrument is automatically cut out, and 
the line maintained intact and grounded. 

4. The combination of a cut-out device com 
prising a couple of removable sections of cir 
cuit-conductor arranged for bodily removal 
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from the circuit, for removing the instrument 
from the line; means for connecting the line 
across the terminals of the instrument; and 
means, Operating upon an excess of current 
in the line, for throwing said removable sec 
tions of conductor out of circuit, and also for 
simultaneously operating said connecting 
lleam S. 

5. The combination of a cut-out device com 
prising a couple of removable sections of cir 
cuit-conductor arranged for bodily removal 
from the circuit, for removing the instrument 
from the line; means for connecting the line 
across the terminals of the instrument; a 
spring held normally in tension and arranged, 
When released, both to actuate the connect 
ing means and to throw said removable sec 
tions of conductor out of circuit; and means, 
operating upon an excess of current in the 
line, for releasing said spring. 

6. The combination of a cut-out device coln 
prising a couple of bodily-removable sections 
of circuit-conductor whereof one removable 
Section consists of a coil of high-resistance 
Wile, for removing the instrument from the 
line; means for connecting the line across the 
terminals of the instrument; and a mass of 
fusible material arranged in connection with 
the coil of high-resistance wire, and arranged 
also to effect simultaneously both the removal 
of the remo Vable Sections of conductor und 
the Operation of the connecting means when 
fused or melted, as set forth. 

7. The combination of a coil of high-resist 
ance Wire arranged in connection with a mass 
of fusible material; a section of fusible con 
ductor; and mechanical means, for removing 
the instrument from the line, arranged to be 
operated either by the softening or melting of 
the mass of fusible material, or by the fusion 
of the fusible conductor. 

S. A cut-out device comprising a couple of 
conductors arranged for inclusion in the op 
erating-circuit on each side of the instrument 
to be protected; a couple of removable sec 
tions of circuit-conductor between the instill 
ment and the two first-mentioned conductors, 
whereof one consists in a coil of high-resist 
ance Wire Supported by a mass of fusible ma 
terial, and the other of a length of fusible 

connection between said two conductors; and 
means for effecting the connection of the lat 
tier by said third conductor, said means being 
arranged to be operated by the fusion eitheir 
of the mass of fusible material or of the fusi 
ble wire, and being also arranged to simulta 
neously throw the removable Sections of cir 
cuit-conductor out of circuit, substantially as 
set forth. 

9. A cut-out device comprising a couple of 
conducting-plates; a third plate situated be 
tween the two and arranged to be brought into 
contact with the same; a spring tending to 
bring about such contact, a body of fusible 
material containing a coil of high-resistance 
wire which is removably held in circuit; and 
a second spring normally held in tension by 
the fusible mass and acting to maintain the 
first-mentioned spl’ing in tension and ar 
ranged to throw the movable Section of cir 
cuit-conductor out of circuit, and also to re 
lease the first-mentioned spring, when it is 
liberated by the fusion ol' softening of the 
mass of fusible material, Substantially as de 
Scribed. 

10. A cut-out device comprising a couple 
of adjacent conducting-plates, having their 
opposing sides inclined to one another; a third 
tapering plate, situated between the two first 
mentioned plates, and arranged to be blought 
into contact with the same by a longitudinal 
movement; a Spring tending to bring about 
such contact; a kicker-spring normally held 
in tension by a catch; a mass of fusible ma 
terial containing a coil of high-resistance wire 
which is removably held in circuit; a spring 
held in tension by the mass of fusible mate 
rial, and arranged to free the kicker-Spring 
from the catch when it is liberated by the fu 
sion or softening of the fusible mass, and the 
kicker-spring being arranged to throw the re 
movable section of circuit-conductor Out of 
circuit when thus released from the catch, 
substantially as described. 

11. A cut-out device comprising a couple 
of carbon plates, a third carbon plate which 
has a ground conuection, and is situated be 
tween the two first-mentioned plates and al 
ranged to be brought into contact with the 
same; a spring tending to bring about such 
contact; a second spring normally held in 
tension, and arranged to resist the action of 
the first-lmentioned spring; and a mass of 
fusible material arranged to release the sec 
ond spring when fused or softened, and there 
by permit the first-mentioned spring to bring 
the plates into contact, Substantially as de 
Scribed. 

12. A cut-out device complising a couple 
of conducting-plates; a third plate situated 
between the two first-mentioned plates, and 
arranged to be brought into contact with the 
same; a spring tending to bring about such 
contact; a second spring normally held in 
tension and arranged to resist the action of 
the first-mentioned spring; Olle or more mov 
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able conductors included in the circuit, and 
arranged to be thrown out of their coöperat 
ing contacts by the action of the second spring; 
and means for releasing the latter, substan 
tially as set forth. 

13. A cut-out device comprising a couple 
of adjacent conducting-plates, having their 
opposing sides inclined to One another; a third 
tapering plate, situated between the two first 
mentioned plates, and arranged to be brought 
into contact with the same by longitudinal 
movement; a spring tending to bring about 
such contact; a kicker-Spring normally held 
in tension by a catch, and Serving to main 
tain the conducting-plates out of contact; a 
couple of springs normally held in tension, the 
one by a mass of fusible material containing 
a high-resistance wire which is removably 
held in circuit, a?id the other by a loop of 
fusible wire, and both arranged to free the 
kicker-spring from the catch when liberated, 

themselves, and the kicker-spring being ar 
ranged to throw the removable section of cir 
cuit-conductor out of circuit, when thus freed, 
substantially as described. 

14. In an automatic cut-out, the combina 
tion of a removable holder provided with a 
section of fusible conductor; a spring ar 
ranged upon the holder and normally held 
in tension by a loop formed in the section of 
fusible conductor; and a second spring nor 
mally held in tension and arranged to throw 
the removable holder out of its coöperating 
contacts when released, and to be liberated 
by the first-mentioned spring when the latter 
is released by the fusion of the fusible con 
ductor, substantially as set forth. 

(CHARLES A. ROLIFE. 
VWitnesses: 

A. F. DURAND, 
RIETA M. WWAGNETR. 
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