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UNITED STATES PATENT OFFICE. 

AARON A. SEELEY AND CHARLES SILET, OF CIIICAGO, ILLINOIS. 

AUTOMATIC CUT OUT. 

SPECIFICATION forming part of Letters Patent No. 695,497, dated March i8, 1902, 
Application filed October 10, 1901. Serial No. 78,180, (No model.) 

To ?old it'? O7), if I ?tif coice77. 
Beit known that we, AARON A. SEELEY and 

CHAIRLESSILET, citizens of the United States, 
residing at Chicago, in the county of Cook 
and State of Illinois, have invented certain 
new and useful Improvements in Automatic 
Cut-Outs, of which the following is a specifi 
catioil. 
Our invention relates to improvements in 

that class of devices for automatically break 
ing an electric circuit whenever an excessive 
current enters the same and also for auto 
matically shunting such excessive current 
either to a ground-wire or to another circuit, 
as may be desired, in which a fusible plug in 
terposed in the circuit will be melted by such 
excessive current. 

In devices of the class to which our inven 
tion relates, so far as we are advised, it is 
customary to interpose in the circuit a heat 
coil in electrical connection with a fusible 
plug, such plug being secured or attached to 
a portion of the Structure in such a manner 
as to hold the same against Spring-pressure. 
With such a device an excessive current pass 
ing through the heat-coil and fusible plug 
will melt the plug, thereby releasing the por 
tion of the structure soldered or attached 
thereto, whereupon such portion will be 
moved by Sipring-pressure in such a manner 
as to break the circuit. It is clear that with 
a device so constructed the fusible plug must 
be of sufficient tensile strength to securely 
hold the portion of the device attached thereto 
against the Spring-pressure, which tends to 
draw the same away from such plug. It has 
been found that for all practical purposes the 
softest composition which may be safely and 
reliably used for such a plug is pure solder, 
which will fuse or melt at a temperature of 
160. This limitation has made it necessary 
to use a heat-coil which shall offer such a 
resistance to the passage of a current exceed 
ing in voltage the desired maximum as to gen 
erate a temperature of at least 160° within 
the fusible plug. In practice it is found that 
With Such a device the heat-coil must offer 
at least five ohms resistance, which for many 
purposes is sufficiently great to interfere se 
riously with the operation of the instruments 
interposed in the circuit, especially as every 

circuit must contain a number of such heat 
coils. 
The primary object of our invention is to 

provide such a device which shall be reliable 
in operation, shall offer a very low resistance, 
and shall be exceedingly compact, simple, and 
inexpensive. 
Another object of our invention is to utilize 

such fusible plug to operate a trip for break 
ing the circuit. 
A further object of our invention is to pro 

vide means whereby the circuit-breaking de 
vice will automatically close a local circuit. 
These and such other objects as may here 

in after appear are attained by the devices 
illustrated in the accompanying drawings, in 
which 

Figure 1 is a side elevation of our device, 
partly in section, showing the same in set 
position. Fig. 2 is a like view showing the 
apparatus after the plug has been fused and 
the circuit broken. Fig. 1 is a detail show 
ing the face of the contact-spring E in eleva 
tion. Fig. 2 is a similar detail of the elec 
trode G. Fig. 3 shows a modified form of 
our device with the plug fused and the cir 
cuit broken. Fig. 4 shows the trip mechan 
ism of a further modification of our device 
with the instrument in set position. Fig. 5 
is a view of the modification shown in Fig. 4 
with the parts in the position occupied after 
the plug has been fused, the main circuit, 
broken, and the current shunted to the ground 
circuit. Fig. 6 is a detail view of our in 
proved heat-coil and plug. Fig. 7 is a side 
elevation, partly in section, of two instru 
ments of the form shown in Fig. 3, mounted 
upon a cot}} non base and arranged so as to 
situnt the current from either or both of said 
instruments to a common ground-wire. Fig. 
S is a plan view of Fig. 7, and Fig. 9 is a view 
of the under side of the base of Fig. 7. 

Like letters of reference indicate the same 
parts in the several figures of the drawings. 

Referring by letter to the accompanying 
drawings, A is a base of metal or any other 
suitable material upon which is mounted an 
electrode B, which at its lower end constitutes 
a binding-post upon which is mounted a nut 
C. The electrode B is insulated from the 
base A by means of an insulating-bishing D 
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and insulating-washer D. Also mounted on 
the base A, and preferably upon the bushing 
D, is a spring-contact E, which is insulated 
from the base A and is also insulated from 

5 the electrode B, preferably by means of a 
shoulder D' on the bushing D and an insu 
lating-washer F. . 
G is a second electrode, which is likewise 

mounted upon the base A and is insulated 
O 

post and is provided with a nutg. 
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therefrom by means of an insulating-bushing 
H and an insulating-washer I, and the lower 
end of the electrode G constitutes a binding Clamped 
between the bushing H and a shoulder on 
the electrode G and in electrical contact with 
the electrode G is a carbon-holder J, between 
which and a second holder K are held the 
usual carbons f of a lightning-arrester having 
a perforated sheet of micai'interposed there 
between in the usual manner. The carbon 
holder K is secured to the base A by a bolt c. 
and nutle', said bolt constituting a binding 
post to which a ground-wire may be attached. 
Mounted upon the electrode Gand insulated 
therefrom by means of an insulating-bushing 
I, an insulating-washer l, is an electrode M, 
which is clamped to said bushing by a bind 
ing-post im, the washer l, and a nut m'. 

For convenience in making contact between 
the electrode B and the contact-spring E we 
provide the electrode B with an angular por 
tion b, extending in the direction of the con 
tact-spring E. Normally the spring E extends 
in the direction of the electrode G and out of 
contact with the electrode B. By interpos 
ing the heat-coil O and plug P between the 
electrode G and the contact-spring Esaid con 
tact-spring is thrownin electrical contact with 
the angular portion b of the electrode B, and 
at the same time the spring E and electrode 
G are brought into electrical connection with 
each other. The parts are so adjusted that 
when the plug P is removedorfused the spring 
E, which is wedged against the electrode B 
by means of the heat-coil O and plug P, will 
be released sufficiently to allow it to move 
out of contact with the electrode B, as shown 
in Fig. 2. 
The construction of the heat-coil O and 

plug P is shown in detail in Fig. 6 and is as 
follows: O' is a casing of insulating material 
and is preferably cylindrical in form. This 
casing is open at one end and is provided at 
the other end with a projecting cylindrical 
ortion 0. The opposite end of the casing O' 

is closed by a metallic disk or contact-piece 
Q. In the preferred form of our invention 
there is a metallic wire or rod R, which ex 
tends axially through the casing O' and is 
mounted at one end within the closed end of 
the casing O'. The other end of the wire R. 
projects through the contact-piece Q. Loosely 
mounted upon the projecting end of the wire 
R is the fusible plug or sleeve P, which when 
in use is in electrical contact with the plate 
Q. Mounted upon the projection O at one 
end of the easing O' is a metallic, washer q, 
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which is electrically connected with the plate 
Q by means of the heat-coilS, contained with 
in the casing O'. 

Referring to Figs. 1; and 23, the upper end 
of the spring E is provided with an opening 
e, and the upper end of the electrode Gis pro 
vided with an opening r. When the heat 
coil and plug are interposed between the ends 
of the spring E and the electrode G, the open 
inge in the spring E receives the projecting 
cylindrical portion O of the casing O', the in 
ner face of the spring E lying against and in 
electrical contact with the washer q, while 
the projecting end of the wire R is passed 
through the opening r in the electrode G. It 
will thus be seen that while the heat-coil and 
plug serve to wedge the spring E into elec 
trical contact with the electrode B, and also 
to electrically connect the spring E with the 
electrode G, at the same time the stress of 
the spring E holds the spring E in electrical 
contact with the washer q and also holds the 
plate Q, the plug P, and the electrode.G in 
contact, so as to complete the electrical con 
nection between the spring E and the elec 
trode G. As so assembled it will be seen that 
the projecting end of the wire R is not in con 
tact with the electrode M, although it pro 
jects through and beyond the electrode G. 
It is obvious that with a device so constructed 
there is no tension at any time upon the plug 
P, the only requirements as to its composi 
tion being that it shall have sufficient crush 
ing strength to withstand the light tension. 
of the spring E and that it shall not fuse at 
the atmospheric temperature of the location 
where it may be placed. It is therefore pos 
sible to use a plug which will quickly fuse at 
a very low temperature, and consequently we 
are enabled to use a heat-coil which shall of 
fer an exceedingly low resistance. . 
The operation of our device when con 

structed as above described is as follows: 
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The parts being set as shown in Fig. 1, when 
ever the potential of the current passing over 
the main circuit shall exceed that for which 
the heat-coil and plug are arranged or set 
the heat generated by the passage of such 
excessive current through the heat-coil will 
result in instantaneously melting or fusing 
the plug P, which, thereupon collapsing, ceases 
to aid in wedging the spring E against the 
electrode B. Consequently the spring E, be 
ing released, will automatically spring out 
of contact with the electrode B, thereby break 
ing the main circuit and at the same time 
carrying the casing O' and its connected parts 
in the direction of the electrode G until the 
projecting end of the wire R is brought in 
contact with the electrode M, against which 
it is held in contact by the stress of the spring 
E, thereby shunting the current to the elec 
trode M and to the ground-wire connected 
there with. , 
In the modified form of our device shown 

in Figs. 3, 4, and 5, A'is a base of insulating 
material, upon which are mounted a pair of 
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spring-electrodes T T', between which is a 
bridge U, mounted on a stem at and normally 
held out of contact with the electrodes TT 
by the Spring it'. Pivotally mounted upon a 
post V is a controlling-arm V', the free end 
of which v is adapted to engage a trip W. 
When set in engagement with the trip W, 
the controlling-arm V' confines the bridge U 
against spring-pressure between and in con 
tact with the electrodes TT, the arm W" being 
insulated from said bridge by an insulating 
block U'. The trip W is pivoted to a base 
W' and is provided with a rounded catch v, 
which engages the end of the arm V', the 
trip W being held in locked position by a 
spring u', which is interposed between the 
trip W and the contact-spring E'. Prefer 
ably the spring v' is coiled about a headed 
pin or rod which is arranged to pass loosely 
through the spring W, as shown in Fig. 3. 
As in the prior construction, the contact-spring 
E" normally inclines toward the electrode G. 
and is wedged away therefrom and electric 
ally connected there with by the heat-coil O 
and the plug P, the set position of the con 
tact-spring E serving also to put the spring 
'u' under sufficient stress to throw the trip W. 
into locking contact with the end v of the arm 
V'. The terminal T is attached to the base 
A' by means of a screw i, which is provided 
with a nutt and serves as a binding-post. 
The stem at of the bridge U is provided at its 
lower end with a contact-maker a, which when 
the bridge U is released by the disengagement 
of the arm V’ from the trip W serves to con 
nect the terminals X, thereby closing a local 
alarm-circuit which may be used to give no 
tice of the break in the main circuit and the 
location of such break. M' is a terminal for 
a ground-wire, one end of said terminal be 
ing fitted over one of the carbons f of the 
lightning-arrester. With the device as so 
constructed when the apparatus is set and the 
circuit is closed the main circuit passes from 
the binding-post it through the terminal T, the 
bridge U, the terminal T', the contact-spring 
E", the heat-coil O, the plug P, and the elec 
trode G. Whenever the current exceeds the 
predetermined maximum, the plug P is fused, 
as shown in Fig. 5, thereby allowing the con 
tact-spring E to yield in the direction of the 
terminal G. This results in lessening the 
stress of the spring at', thereby releasing the 
armW from the trip W, the upward pressure 
of the insulating-block U' against the under 
side of the arm V' assisting in disengaging 
the arm V from the trip W. As soon as the 
arm V* is released the bridge U is thrown up 
wardly and disengaged by the spring at from 
the electrodes T T', thereby breaking the 
main circuit. At the same time the contact 
maker ac' is drawn into contact with the ter 
minals X, thereby bridging the same and clos 
ing a local circuit. If it be desired to at the 
same time shunt the main current into an 
other wire otherwise than by means of the 
usual lightning-arrester, the device will be 

3. 

fitted with the electrode MI, with which the 
wire R makes direct contact When the plug 
P is fused and the spring E moves in the di 
rection of the electrode G. 
Where a number of automatic cut-out de 

vices are desired at a given point, they may 
be compactly mounted in pairs, as shown in 
Fig. 7, in which two of our devices of the form 
shown in Fig. 3 are mounted upon a common 
base, each of said devices being interposed 
in a separate circuit from the other device; 
but whenever circuit is bloken the current 
will be shunted to the same ground - wire. 
This arrangement in pairs can of course also 
be made with the preferred form of our de 
vice, as shown in Figs. 1 and 2. 
Aside from the advantages previously noted 

it will also be seen that with our improved de 
vice it is impossible for an excessive current 
to injure the instruments which are protected 
by our automatic cut-out. Further, whenever 
the circuit is broken by an excessive current 
no part of the device except the fusible plug 
P needs to be renewed, and as this plug can 
be made in the form of a sleeve, which is 
merely slipped over the wire R, the fused 
plugs can be readily replaced at practically 
no expense and with a minimum of delay and 
labor. So, also, as the casing O' and attached 
parts need be held in engagement with the 
spring E and electrode G. Only by spring 
pressure it is a simple matter to keep on hand 
a number of the heat-coils complete, includ 
ing the casing O' and attached parts, in which 
the heat-coils proper shall afford any desired 
resistance. With Such a Supply on hand it 
is only the work of an instant to remove any 
given heat-coil and plug from our apparatus 
and replace it with one affording any desired 
resistance. 
While we have described our preferred con 

structions, there are many modifications which 
may be made as a matter of convenience or 
of shop expediency, but which do not involve 
a departure from the spirit of our invention. 
Obviously the contour and proportions of 
many of the parts may be varied consider 
ably and parts not needed for a given service 
may be omitted, as convenience or expedi 
ency may suggest, without departing from 
the spirit of our invention. 
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While we have shown and described our 
invention as an automatic cut-out, our colm 
bination of the heat-coil and fusible plug with 
a pair of electrodes, one at least of said elec 
trodes being spring-actuated in such a manner 
that said electrodes are wedged apart by the 
fusible plug through which the circuit is com 
pleted and movement of the spring-actuated 
electrode is permitted whenever the plug is 
fused by an excessive current, thereby nar 
rowing the wedge, is suitable for use in any 
situation and for any purpose where it is de 
sired that the introduction of an excessively 
strong current into the circuit shall result in 
the movement of a portion of the apparatus, 
whether such movement be used to operate 
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a switch for wholly or in part shunting the 
current or to operate a trip for breaking the 
circuit or for opening a valve or for any other 
usual purpose. 
Having thus described our invention, what 

we claim, and desire to secure by Letters Pat 
ent, is 

1. The combination with an electric circuit, 
of a pair of electrodes, a fusible plug inter 
posed therebetween, means interposed in said 
circuit for automatically fusing said plug, 
and means for automatically moving one of 
said electrodes in the direction of the other 
electrode whenever said plug is fused. 

2. The combination with an electric circuit, 
of a spring-contact, an electrode, a fusible 
plug interposed in said circuit between said 
spring-contact and said electrode so as to de 
flect said spring-contact against spring-pres 
sure, and means interposed in said circuit 
for automatically fusing said plug. 

3. The combination with an electric circuit, 
of a pair of electrodes, a wedge interposed 
between said electrodes, said wedge compris 
ing a fusible plug, and means for completing 
said circuit between said electrodes, means 
for automatically fusing said plug, and means 
for automatically deflecting one of said elec 
trodes in the direction of the other electrode 
whenever said plug is fused. 

4. The combination with an electric circuit, 
of a pair of electrodes, a wedge interposed 
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between said electrodes and completing said 
circuit, said Wedge comprising a heat-coil, 
Contacts and a fusible plug, and means for 
automatically moving one of said electrodes 
in the direction of the other electrode when 
ever said plug is fused. 

5. The combination with an electric circuit, 
of a pair of electrodes, a contact-maker, a 
wedge interposed between said contact-maker 
and one of said electrodes so as to hold said 
contact-maker in contact with the other of 
said electrodes, said wedge comprising a fu 
sible plug, means for automatically fusing 

ing said contact-maker out of contact when 
ever said plug is fused, substantially as de 
scribed. 

6. In an automatic cut-out device, the com 
bination with a pair of electrodes, of a spring 
contact arranged to make contact with one of 
said electrodes, but normally out of contact 
there with, a circuit-closing device compris 
ing a fusible plug interposed between said 
spring-contact and one of said electrodes so 
as to force said Spring-contact into contact 
with the other of said electrodes, and means 
for automatically fusing said fusible plug, 
substantially as described. 

7. The combination with an electric circuit, 
of a pair of electrodes, a contact-maker ar 
ranged to make contact with one of said elec 
trodes but normally out of contact there with, 
a fusible plug interposed between the other 
of said electrodes and said contact-maker so 
as to force said contact-maker into contact 
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with the first-mentioned electrode, means for 
automatically fusing said plug and releasing 
said contact-maker, and means actuated by 
the movement of said contact-maker, when 
so released, for automatically closing a sec 
ond circuit. - - - 

8. In an automatic cut-out device, the com 
bination with a spring-electrode, of a fusible 
plug interposed between said spring - elec 
trode and a stationary part of the device so 
as to force said spring-electrode out of its nor 
mal position and complete said circuit, means 
for automatically fusing said plug, and means, 
set in motion upon the release of said spring 
electrode, for breaking said circuit, substan 
tially as described. . . 

9. In an automatic cut-out device, the com 
bination with a spring-electrode, of a fusible 
plug interposed between said spring-electrode 
and a stationary part of the device so as to 
complete said circuit and force said spring 
electrode out of its normal position, means 
for automatically fusing said plug, and means, 
set in motion upon the release of said spring 
electrode, for breaking said circuit and for 
closing a second and independent circuit, sub 
stantially as described. - 

10. In an automatic cut-out device, the com 
bination with a spring-electrode, of a fusible 
pluginterposed between said spring-electrode 
and a stationary part of the device so as to 
complete said circuit and force said spring 
electrode out of its normal position, means 
for automatically fusing said plug, and means, 
set in motion upon the release of said spring 
electrode, for breaking said circuit and for 
closing a shunt-circuit, substantially as de 
scribed. 

11. In a circuit breaking and closing device, 
the combination with a pair of electrodes, of 
a contact-maker arranged to make contact 
with one of said electrodes but normally out 
of contact there with, a circuit-closing device 
comprising a fusible plug interposed between 
said contact-maker and the other of said elec 
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trodes so as to force said contact-maker into 
contact with the first-mentioned electrode, 
means for automatically fusing said plug, a 
third electrode, and means actuated by the 
movement of said contact-maker upon the 
fusing of said plug for electrically connecting 
said third electrode with one of the aforesaid 
electrodes, substantially as described. 

12. In an automatic cut-out device, the com 
bination with a spring-electrode, of a fusible 
plug interposed between said spring-electrode 
and a stationary part of the device so as to 
complete said circuit and force said spring 
electrode out of its normal position, means 
for automatically fusing said plug, and means, 
set in motion upon the release of said spring 
electrode, for breaking said circuit, closing a 
shunt-circuit and also closing an independent 
circuit, substantially as described. 

13. In an automatic cut-out device, the com 
bination with a spring-electrode, of a fusible 
plug interposed between said spring-electrode 
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and a stationary portion of the device so as 
to force said spring-electrode out of its nor 
mal position, means for automatically fusing 
said plug, a trip automatically operated by 
the movement of said spring-electrode when 
released, an arm engaged by Said trip, a pair 
of electrodes, a circuit - closing bridge ar 

d 

15 
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ranged therebetween and held by said arm in 
contact with said pair of electrodes, and means 
for automatically throwing said bridge out of 
contact with said pair of electrodes upon the 
release of said arm, substantially as de 
scribed. 

14. A circuit-closing plug comprising a cell 
formed of insulating material, a heat-coil ar 
ranged within said cell, an eXposed metallic 
contact arranged at each end of said heat-coil, 
and a loose fusible plug arranged adjacent to 
One of Said inletallic contacts. 

15. A circuit-closing plug comprising a cell 
made of insulating material and provided at 
one end with a projection of like material, a 
heat-coil arranged within said cell, a metallic 
contact mounted upon said projection and 
electrically connected with one end of said 

5 

heat-coil, an exposed metallic contact elec 
trically connected with the other end of said 
heat-coil, and a fusible plug arranged exter 
nally of said cell and adjacent to said metallic 
COntaCt. 

16. The combination with an electric cir 
cuit, of a freely-removable fusible plug in 
terposed therein to complete said circuit, and 
means for automatically fusing said plug, 
said means being adapted to be operated by 
the entrance of an excessive current to said 
circuit, substantially as described. 

17. The combination with an electric cir 
cuit, of a pair of contacts and a fusible plug 
forming a part of said circuit and interposed 
between one of said contacts and another 
portion of the apparatus, so as to complete 
said circuit by deflecting one of said contacts 
into electrical contact with the other of said 
contacts, substantially as described. 

AARON A. SEELEY. 
CHARES SILET. 

Witnesses: 
M. E. SHIELDS, 
E. Y. GRIDLEY. 
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