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To all whom it may concern:

Be it known that I, CHARLES A. ROLFE, a
citizen of the United States, residing in Chi-
cago, 1n 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 elass of de-
vices which are designed to protect electrical
instraments 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.

T'o secure such protection, my invention
contemplatesshunting or bridging the instru-
ment by connecting together the conductors
leading to and from the same when the cur-
rent passing in the operating-cireuit 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 1s terminals places it simultaneously
with the formation of such branch or shunt.
The advantages of such an arrangement are
obvious, for byit the instrumentisefficiently
brotected from danger by being disconnected
entirely from the operating-cirecuit the instant
the current therein becomes too great for its
safety, while at the same time the continuity
of the operating-cireunit 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-cireuit is avoid-
ed. Tor instance, in case there should be a
number of instruments on the circuit and
only one becomes affected by an unduly
strong current 1t is evident that the utility
of the circuit is not destroyed by the discon-
nection of such instrument. In case all the
ingtrumentsare affected and cut out each one

becomes operative as soon as replaced in cir-
cult, since thecontinuity of the circuit is un-
broken at any point. IIence it is unneces-

I

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
porticn or portions of the operating-cireuit,
whereby lightning drawn to the latter may
leap or are across the narrow intervening
alr-space and escape to the earth. The in-
vention also contemplates the employment of
this grounded conducting-terminal to connect
the operating-cirveunit across the terminals of
the Instrument when such connection be-
comes desirable.

All the previousiy-mentioned advantages
are thus procured, with the additional ones,
first, that a very convenient arrangement is
made possible for bridging the instrument,
and, second, thatshould the atmospherie eon-
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
hereinafter for carrying out my invention a
couple of conductors which areineludedin the
operating-circuit are arranged adjacent to
one another, and a third conductor is situ-
ated between the two, normally out of con-
tactwith both, but having a tendency to move
into contact with and thereby establish con-
nection between the same. This third con-
ductor 1s desirably placed in very close prox-
1mity with those on either side of it and is
connected with the ground. The adjacent
surtaces of the conductors are also desirably
made of large arca, whereby the tendency of
any lightning drawn upon the line to pass
from the pair of conductorsincluded therein
to the third conductor or grounded conduct-
ing-terminal is perceptibly increased. This
grounded terminalis held normally away from
the palr of circuit-conductors and is auto-
matically released when the current in the
cireuit 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 thermal cut-out device for which I have ob-
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No. 538,284, Thisdevice consists,essentially,
inamovable holderforthe termin 11‘6‘; of a high-
resistance wire, a suitably-held mass of 11151-
ble material, and a spring which is normally
held under tension and which 1s tripped or
released by the fusion or softening of said
mass, the result of thus releasing the spring
belnb that 16 will operate to cause the bodily
removal of the high-resistance wire from the
circuit. duch a cut-out is preferably in-
cluded in the operating-circuit between the

instrument and the previously-mentioned

pair of conductors, and is arranged sothat the
operation of 1ts spring releases also the third
conductor or grounded terminal. Dy such
arrangement the circait 1s not only brideed
around the Iinstrument, closing and making
continuous the same, but it is also mohen
and entirely disconnected from the instru-
ment by the throwing out of the high-resist-
ance portions of said thermal cut - out (le-
vice, and the line is grounded by the contaet
which the grounded terminal makes with the
pair of conductors.

In the accompanying drawings, Figure 1 18
a plan of a device embodying my invention.

IFig. 2 is a section of the same on line 2 2 in
Fig. 1. Ifi1g. 3 1s a section on line 33 in ¥ig.

1. HKig. 4 1s a detail view 1illustrating the
method of arranging the high-resistance wire
in connection with the mass of fusible mate-
rial. Kig. § 1s a plan of a modified form of
the device, and Fiﬂ‘ 6 18 & section on line 606
in IFig. 5. Ifig. 7 7 shows a modified arra nge-
ment for retaining the spring in tenslon.
Iig. § 18 a diagrammatic view of an alterna-
tive method of connecting up the device.
The deviee is conveniently mounted on &
base A, of non-combustible insulating mate-
rial.  Upon this base are mounted the plates
B I3, which are made of suitable conducting
material and are placed at a slight angle with
one another. Kach plate 1s provided with a
couple of binding-nosts b, w IIBICL} they arve
included in either side of the cireuit leading
to the instrument to be protected. Between
these platesisa third plate C,whichismeunted
upon the base A to permit its longitudinal
movement, as by providing it with the slots
¢, through which the screws D are passed and
secured to said base. Thesidesof thisplate
C are Inclined or tapered to be parallel with
the adjacent sides of the plates B I3, whereby
the downward motion of the plate € will canse
1t to econtact at all points alonge 1t sides with
the plates I 13.
a couple of conductors mcluded inthe ul_cmt
and a third conductor normally disconnected
from both, but mpablc r)f 00111” moved into
contact w 1Lh eatly preferred
by me, ﬂlbhorwh the Sdmelesu] tmaye anentl}
be cbecomphhhed by having the third condue-
tor connected with one of tllu other two and
arranged to be connected with the other one
also, it being evident that the essential fea-
ture 1s to have the third conductor discon-

Thisarrang ement—nam ely,
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nected from at least onc of the other two and
capable of connectingthe same, As a means
for producing a tendene} on the part ol the
plate C to move into contact with the plates
13 13, T have shown a cotil-spring I& surround-
ine the spindle If, with which the plate C is
pr 0?1{104, which 1s retained 1n tension by be-
ing confined between the plate € and the
bracket 11, secured to the base A.
C is also provided with a binding-post ¢, to
whieh is attached the conductor G, w hich is
understood to make suitable connection with
the earth.

The movable plate C may be retained out
of contactwith the plates I3 I3 and permitted
to move toward the same by anyone of a nam-
ber of suitable devieces. I prefer, however,
to use in this connection the thermal cut-out
hereinbefeore mentioned as patented by me.
This device is shown in Figs. 1, 2, and 3, and
is constructed, briefly, as follows: A plate J,
Of non- COHGULUII o material, is provided with
metal end pieces j, which are held witlin and
in contact with a pair of spring-metal jaws JL.
A fine wire 1., of high 1031811¢L11(Jo bridges the
space between the metal end pieces 7 on the
non-condneting plate and iswrapped upon the
shanlz ol a hoop or 10(}1) M, which is then em-
bedded in a mass N of ‘-'-Ubf:ldl]t;(} or material
which easily softens or becomes {riable when
subject to a mederate degree of heat. The
stem 1}0111011 of this 1[1;311}1\.; button extends
throughan eye O on the non-conducting plate,
sald eve being arranged to support the INAass
N (which for convenience may be termed a
“fusible” button) and to further provide a
stop against which the head or larger portion
of the button is normally held byt 110 tension
ol the spring P, secured upon the non-con-
dacting plate and havi ing one of its arms p 1n
em;z,amnmnt with the hoop or loop M. The
metal jaws IC, the metal plates 7, held by said
jaws, and the wire Lare all ineluded in the cir-
cuit.  When, therefore, an unduly strong cun-
rent comesin thecireuit, the heat developedin
the fine wire will fuse the button and thereby
liberate the hoop or loop to which said wire
is attached, and thercupon the spring-arm
engaging the hoop or loop will move 1n a di-
rection to canse a sudden strain upon and a
consequent rupture in the {ine wire, which
will usually break the cireunit.  Ifor reasons
pointed out 1n sald patent, however, a scce-
ond spring Q) is arranged upon the base A and
IS Prov ided with an arm (7, which when free
will extend upwardly oraway from the base.
The spring is, however, normally under ten-
sion, and to such end its arm ¢ is held down
by a cateh ¢ and arranged to extend under
the non-conducting plate J.  T'his plate J 1s
removably held in circuit by the jaws IL, and
hence when the spring-arm is released from
the cateh « it will fly up, and in so doing
will engage the plate J and throw the same

out of engagement with the jaws, and thereby
break the circnit. The spring €} is released

{rom the catch ¢ primarily by the melting or
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lease the spring-arm q¢.
insures the complete disconnection of the in-
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softening of the fusible button, and to such
end the arm of spring Q is held by catch ¢ 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 a, and there-
upon the 5p1’*ing-mm 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  is conveniently situated upon
the base A with its free end of the arm ¢
against the plate C, and thereby serves as a
stop or abutment to maintain the latfer out
of contact with the plates B B against the ac-
tion of the spring K. A single plate J, con-
structed as described, could be employed to

release the spring-arm ¢, 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-
This arrangement

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
P’ or operating parts connected therewith be-
come inoperative 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 ¢ the result will be as effective as
if both were in good working order.

IF'rom 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 Sclld
mass 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 antomat-
1cally releasing the plate C, I may employ a
number of other devices, one of which is
shown in Ifigs. 5 and 6. In thisarrangement
Iinclude in the circuit an electromagnet, as
R, which is conveniently mounted on the
bracket 7, secured to the base A, and which
1s Inactive under the influence of the normal
current passing in the circuit.

An armature S is placed opposite the poles
of the magnet R and arranged to release the
plate C when attracted by ‘[110 magnet, which
occurs when the current in the encmt be-
comes unduly great. To this end the arma-
ture S 18 provided with a rear extension s,

‘which 1s arranged to slide longitudinally in a
This rear

bearing 1, secured to the base.

extension s could be set directly against the
plate C, but as a matter of further i lmprove-
ment the spring Q' is interposed, it being ar-
ranged to serve as a stop orabutment for said
plate and held in teusion by the rear exten-
sion s of the armature. A couple of movable
conductors, as the bars L', are then supported
in the contacts &' 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,
1t will be seen that in either case a stop or
abutment is provided for the plate C, with
means Lor removing the same, 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 farther reference to the conducting-
plates B B and C, I may state that I find car-
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, thelightning which may be drawn upon
the line lms little dl ficulty 1n 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 1s seldom any disruptive discharge.

As a substitute for the fusible mass N for
holding the spring 1”7 in tension I may em-
ploy the arrangement shown in Fig. 7, in
which the wire I3 is composed of an easily-fusi-
ble conductor or fusible alloyv and is looped
about the spring-arm p, passed through the
eye O, and connected to the end pieces j.
The passage of a strong cuarrent melts the
wire ' and releases the spring-arm p.

I find 1t exceedingly advantageous to ar-
range the device as shown in Fig. 8, including
in the circult 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 mass of fusible
material without producing any noticeable
effect upon the latter, will melt the fusible
wire holding the other spring and thereby op-
erate the device without fail. By thus com-
bining the two an instrument will be per fectly
pr oleot{,d against both ““sneak-currents’ and
sudden 1ncreases 1n voltage. |

What I claim as my invention is—

1. The combination of a cut-out device for
removing theinstrument{romtheline; means
for connecting the line across the terminals
of the1nstrun 1ent, and means,operating upon
an excess of current 1n the hue for Sll‘rlulLEL—
neously operating both the cut-out deviece 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
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.

5. The combination of a cut-out device for
removing theinstrument fromtheline; 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 1115131*11111611&@11131@8 whereby
the instrument is automatically cut out, and
the line maintained intact and grounded.

4. The combination of & cut-out device com-
prising a couple of removable sections of ¢ir-

- cuit-conductor arranged for bhodily 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 see-
tions of conductor out of circuit, and also for
simultaneously operating said connecting
1nean5

. The combination of a cut-eut device com-
pr mmg a couple of removable sections of cir-
cuit-conductor arranged for bodily removal
from the ecircuit, for removing the instrument
from the line; means for eonnectmn the line
across the ‘uermmals of the 1nst1*uumnt a
spring held normally in tension and arrang ed
when released, both to actuate the 0011110(3(3—
Ing means and to throw said removable sec-
Llons of conductor out of circuit; and means,
operating upon an excess of current in the
line, for releasing said spring.

6. Thecombination of a cut-out device com-
prising & couple of bodily-removable sections
of cireuit-conductor whereof one removable
section consists of a coil of high-resistance
wire, for removing the instrument from the
line; meansfor connecting the line across the
terminals of the instrument; and a mass of
tusible material arranged in connection with
the coil of high-resistance wire, and arranged
also toeffect simultaneously both the removal
of the removable sections of conductor and
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.

8. A cut-out device comprising a couple of
conductors arranged for inclusion in the op-
erating-circuit on each side of theinstrument
to be protected; a couple of removable see-
tions of cireuit-conductor between the instru-
ment and the twofirst-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

t

wire; a third conductor arranged to establish
connection between said two conductors; and
means for effecting the connection of the lat-
ter by said third conductor, said means being
arranged to be operated by the fusion either
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 deviee comprising a couple of
conducting-plates; a third plate situated be-
tween thetwoandarranged to be brought into
contact with the same; a spring Lendmn to
bring about such contact, a body of quble
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 spring in tension and ar-
ranged to throw the movable section of cir-
cult-conductor out of circuit, and also to re-
lease the first-mentioned spring, when it i
liberated by the fusion or softening of the
mass ot fusible material, bubstaum&l]y as de-
scribed.

10. A cut-out device comprising a couple
of adjacent conducting-plates, having their
opposingsidesinclined tooneanother; athird
tapering plate, situated between the two first-
menhoned plates, and arranged to be brought
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 cateh; a mass of fusible ma-
terial containinga coil of high-resistance wire
which 1s removably held in cireuit; a spring
held in tension by the mass of fusible mate-
rial, and arranged to free the kicker-spring
from the cateh 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
circult when thus released from the catch,
substantially as deseribed.

11. A cut-out device comprising a couple
of carbon plates, a third carbon plate which
has a ground connection, and is situated be-

- tween the {wo first-mentioned plates and ar-

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-menticned spring; and a mass of
fusible material arranged to release the see-
ond spring when fused or softened, and there-
by permit the first-mentioned spring to bring
the plates into contact, substantially as de-
seribed.

12. A cut-out device comprising 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; one or more mov-
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able conductors included in the circuit, and
arranged to be thrown out of their codperat-
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
opposingsidesinelined tooneanother; athird
tapering plate, situated between the two first-
mentioned plates, and arranged tobe brought
Iinto 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, and 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 throwthe removable section of eir-
cuit-conduetor out of circuit when thus freed,

substantially as deseribed.

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
tusible conductor; and a second spring nor-
mally held in tension and arranged to throw
the removable holder out of its codperating
contacts when released, and to be liberated
by the first-mentioned spring when the latter
18 released by the fusion of the fusible con-
ductor, substantially as set forth.

JHARLES A ROLEFE.

Withesses:
A. BF. DURAND,
RETA M. WAGNER.
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