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To all whom 1t may concern:

Be it known that I, CaxarLEs A. ROLFE, a
citizen of the United States,residing at Adrian,
in the county of Lenawee and State of Michi-
oan, have invented a certain new and useful
Improvement in Electrical Protective Appa-
ratus, of which the following 1s a full, clear,
concise, and exactdescription, reference being
had to the accompanying drawings, forming
a part of this specification.

My invention relates to apparatus for pro-
tecting electrical instruments and circuits
from unduly-strong currents.

Prominent objects of the invention are to
provide a simple, practical, and 1nexpensive
form of apparatus, to reduce the expense of
manufacture and maintenance, and to secure
these results in a practical and effective man-
ner.

In an application filed by me, Serial No.
154,871, filed April 25, 1903, electrical pro-
tective system, I have illustrated and described
a system of electrical protection by which ef-
fective protection for an electrical instrument
and circuit is secured by a single protective
device in place of the two commonly employed
heretofore, one in each side of the circuit.
By such arrangement it will be seen that the

_d' .

cost of protection is materially reduced—in

fact, is practically cut in half-—a single pro-
tector serving the purpose of two heretofore
employed. In my sald other application 1
have claimed the system of protection therein
set forth and have referred briefly to a form
of protector which is especially adapted for
use in such system, but have not claimed such
protector therein. In the present application
1 shall deseribe and illustrate more in detail
such protector and shall claim the same.

The system which I have set forth in my
said other application involves the placing of
a protective device in shunt across the ter-
minals of the instrument and arranging the
same so that when operated it will short-cir-
cuit the eircuit across the instrument, thereby
affording a direct low-resistance path for the
current, by which the instrumentis protected.
The protector herein set forth therefore em-
bodies an excess-current-operated device ca-
pable of being actuated by an excess current
‘n the shunt-circuit and means by which a
short circuit is formed upon the operation of
such excess-operated device. In thisapplica-

' tion I showsuch device arranged and mounted

in bank form—that 1s, a plurality of devices
assoclated and mounted together in a bank or
series, so that the whole can be employed in
a central station, as opposed to individual de-
vices for use 1n outlying stations.

In the accompanying drawings, Figure 11s
a view of a portion of a bank of protectors
embodyine my present invention. Kigs. 2
and 3 areviewstaken online231n Fig. 1, Fig.
9 showing the protectors in their normal con-
dition and Fig. 3 showing the same operated.

The apparatus shown in the drawings is
constructed with a heavy supporting-plate 1,
which 1s conveniently made of iron and pro-
vided with posts 2 2, fitted 1 its upper edge.
On each side of the plate 1 are mounted pro-
tective devices A A, arranged In rows with
the protectors in the tworows opposite one an-
other. Xach protective device consists of a
pair of springs 3 and 4, which tend to spring
away from one another, and a heat-cartridge
a, mounted at the upper ends of the springs
3 and 4 and holding the same normally under
restraint. |

The heat-cartridge « is of the kind shown,
described, and claimed in other applications
of mine, Serial No. 104,021, filed April 21,
1902, and Serial No. 143,224, filed February
13, 1903, and so will be described here only
briefly. It consists of a body 5, of Insulating
material, having end caps 6 and 7, whereof
the cap 6 is adapted to engage the spring 3,
and the cap 7 is provided with a pivoted trig-
coer 8, adapted to engage the spring 4. A
stick 9, of graphite, is extended through one
end of the body 5 and also through the lower
edee of the cap 7, making contact with the
top thereof, and a spring 10 1s attached to the
cap 6 and extended across to the graphite
stick 9, with which it makes connection. A
spring 11 is secured to the insulating-body 5
and extended over to the bent end of the trig-
oer 8, against which it presses. LThe trigger
8 ig held in position in the slotted end of the

cap 7 by solder, which is normally held, but

is melted or softened by heat generated by an
unduly strong current in the graphite stick 9,
so as to permit the trigger 8 to swing and the
spring 4 to be released. Thespring 3 carries

a metal rod 12, which is secured by nuts 13
13 and extendstoward the spring 4 and through
an aperture or slot 14 therein. I'he metal rod
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12 1s surrounded by an insulating-sheath 15.
convenlently made of ebonite or the like, and
1s provided at 1ts outer end with a metal nut
16. -The ends of the springs 8 and 4 are ex-

5 tended downwardly and bent so as to form
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one above the other.

terminals 17 and 18.

Outside of the protectors A A are local-cir-
cuit contacts 19 and 20, having their upper
ends bent laterally, the contact 20 resting
against a piece of msulation 21 on the spring
4 and the contact 19 being adapted to malke
connection with the contact 20 when the latter
1s sprung outwardly by the outward move-
ment of the spring 4. |

Four pairs of lightning-arrester electrodes,
preferably 1in the form of carbon blocks 29
22 and 23 23, are mounted upon the plate 1,
two pairs on each side of the plate 2, and
the members of each pair being arranged the
Between the upper and
lower pairs of carbons is an insulating-strip
24, and between the carbons of each pair are
insulating-strips 25 25, made of mica or the
like. The outer carbons 22 22 are line-car-
bons and are provided with longitudinally-
extending slots, and the inner carbons 23 23
are the ground -carbons, which by contact
with the plates1and 2 connect with the ground.
Lightning-arrester line-strips 26 26 and 27 27
are located between the protectors and in con-
tact with the line-carbons 22 22, the strips 26
26 making contact with the upper line-carbons
and the strips 27 27 with the lower ones.
These strips also serve to hold the carbons in
place by pressing against them. The protec-
tor-springs 3 3 and 4 4, the local-circuit strips
19 19 and 20 20, and the lightning-arrester
strips 26 26 and 27 27 are held in position and
secured to the plate 1 by bolts 28 and 29. In-
sulating-sleeves 30, 31, and 32 are arranged
on the bolt 28, as are also insulating-disks 33.
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, and 44
anc metal nuts or disks 45, 46, 47, and 48 with
nuts 49 and 50 at the ends. The bolt 29 is
provided with insulating-sleeves 51, 52, and
53 and insulating-disks 54, 55, 56, 57, 58, 59,

60, 61, 62, 63, 64, and 65 and metal disks 66, .

67, 68, and 69 and end nuts 70 and 71.

The protectors being connected in shunt, as
previously set forth, the terminals 17 and 18
are connected with both the jumper or cross-
connecting wires 7272, running to the switch-
board, and with the cable-wires 73 73.- The
left-hand lightning-arrester contact 26 is con-
nected with the lett-hand spring 3 by means
of the metal disks 46 and 66, and the spring
4 1s connected with the right-hand lightning-
arrester contact 27 by the metal disk 45, the
rod 28, and the metal disk47. Inasimilar way
the right-hand springs 3 and 4 are connected,
respectively, with a right-hand contact 26 and
the left-hand contact 27. The two protectors

shown in Fig. 2 are understood to be for two
different circuits. |
T'he operation 1s as follows: Under normal

A

~shown in If1g.
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conditions the protectors are in the position
shown i Fig. 2, in which arrangement they
are 1n snunt with the circuits, respectively,
containing the immstruments they are intended
to protect. Under normal conditions a small
portion of the current traversing each cireuit,
the proportion depending upon the relative
resistance of the circuit and the protector,
passes through the latter, while the remainder
traverses the instrument. Under normal
working conditions the amount traversing
each protector is insuflicient to operate it, in
which case it remains as shown in Fig. 2.
When, however, the current in either circuit
becomes unduly strong,enough passes through
the protector of that circuit to heat the
graphite stick 9 thereof sufficiently to meltor
soften the solder holding the trigeer in posi-
tion, in which case the spring 4 is released.,
thereby allowing the springs to separate, as
3. The spring 4 springs out-
wardly until it engages the nut 16 on the énd
of the bar 12, and the spring 3 springs in-
wardly until it strikes the upper end of the
post 2. At the same time the contact 20 is
thrown agalnst the contact 19. The action of
the springs 3 and 4 obviously forms a short
circuilt between such springs by way of the
bar 12, and in the arrangement shown the
same bar makes connection with the post 2.
If the arrangement is used on a metallic cir-
cult, this cireuit is obviously short-circuited

through the bar 12 and the instrument vir-

tually cut out by said short circuit and the
circuit grounded at the same time. If the ar-
rangement 1s used on a grounded circuit, a
short circuit to ground is formed by the bar
12 making contact with the post 2, in which
case the instrument is likewise short-circuited
and protected. The connection of the con-
tacts 19 and 20 operates a local alarm in any
suitable or desired manner.

- Afteroperation the heat-cartridges are auto-
matically restored to operative condition by
the levers 8 8 being reset by the springes 11 and
being resoldered in their reset condition.

The lightning-arresters 22 23 operate in the
usual manner to relieve the circuit of any high
potential. In Fig. 3 hoth protectors are
shown operated, it being understood that both
circuits have been transversed hy unduly
strong currents.

It will be seen that the apparatus is simple,
practical, and effective and that it affords ef-
fective protection by the use of a single in-
strument on each circuit.

What I claim is—

1. An electrical-circuit protector compris-
ing a single thermally-operable circuit-protec-
tive cdevice having provisions for short-cir-

| cuiting the circuit on the passage of an un-

duly-strong current, and having provisions
whereby 1t 1s automatically restored to opera-
tive condition.

2. An electrical-circuit protector, compris-
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ing a single-circuit protective device having
solder-secured means releasable on the passage
of an unduly-strong current, to short-circuit
the circuit, and also having provisions for au-
tomatically resetting 1tself at each operation
for a subsequent operation, and tor resolder-
ing itself in reset condition. |

3. An electrical-circuit protector, compris-
ing a circuit-protective device having a solder-
joint heat-cartridge having provisions for au-
tomatically resetting and resoldering itself,
and supporting members for sald cartridge,
one of which 1s a spring held normally in re-
straint by sald cartridge, and having pro-
visions for forming a low-resistance electrical
connection between said supporting members
on the release of said spring by said heat-
cartridge.

4, In protective apparatus for electrical cir-
cuits, the combination with a pair of springs,
of an excess-current-operated device holding
the same 1n restraint, and means for establish-
ing a low-resistance connection between sald
springs upon the operation of said device,
substantially as described.

5. In protective apparatus for electrical cir-
cuits, the combination with a pair of springs,
of a heat-cartridee supported by said springs
and holding the same in restraint, and a con-
ductor connected with one of sald springs and
adapted to make connection with the other
upon the operation of said heat-cartridge,
substantially as described.

6. Inprotectiveapparatus forelectrical cir-
cults, the combination of springs 8 and 4, a
conductor 12 connected with one of the same
and insulated from the other, said conductor
being provided with an abutment 16, a heat-
cartridee carried by said springs and provided
with a heat-concentrating device, a body or
mass of heat-susceptible material, and a mov-
able abutment held in position by said mate-
rial, substantially as described.

[

3

7. Inprotective apparatus for electrical eir-
cults, the combination with a palr of springs
3 and 4, of a metallic rod 12 connected with
one of the same and provided with an insu-
lating-sheath 15 passing through an aperture
in the other spring, an abutment 16 on said
rod 12, a heat-cartridge consisting of an insu-
lating-body 5 having caps 6 and 7. whereof
the cap 6 1s adapted to engage the spring 3
and the cap 7 is provided with a trigger 8, a
spring 11 engaging the trigger 8, a stick of
oraphite 9, and a contact 10 connecting there-
with and with the cap 6, substantially as de-
scribed.

8. In protective apparatustor electrical cir-
cults, the combination of a support, a pair of
protectors one on each side of sald support,
each protector consisting of hine-springs 3 and
4, local contact-strips 19, 19, and 20, 20, out-
sidle of said protectors, lightning-arresters on
said support, ightning-arrester strips 26, 26
and 27, 27 extending to the lightning-arrest-
ers, bolts 28 and 29 for securing the pro-
tectors to the support, insulating-sleeves 30,
31 and 32, arranged over the bolt 28, insu-
lating-disks 33, 34, 35, 36 87, 38, 39, 40, 41,
49, 43 and 44 on the bolt 28, for separating
and insulating the line-springs, local contact-
strips and lightning-arrester strips from one
another, insulating-sleeves 51, 52 and 53, on
the bolt 29, and insulating-disks 54, 55, 56,
57, 58, 59 60, 61, 62, 63, 64 and 65, and nuts
66, 67 68 and 69 on the bolt 29, said disks 54,

55, &c., being to insulate the said springs and

strips from one another, and said nuts 66, 67,

&ce., being to connect the line and hghtning-
arrester strips with said bolt 29.
In witness whereof [ hereunto subscribe my
name this 27th day of January, A. D. 1903.
CHARLES A. ROLFE.
Witnesses:
A. MiLLER BELFIELD,
1. C. LeE.
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