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ELECTRIC APPARATUS.

SPECIFICATION forming part of Letters Patent No, 636,577, dated November 7, 1899,
Application filed April 10, 1899, Serial No. 712,377, (No model.)

To all whom it may conceriv:

Be it known that we, HERBERT W. SMITH
and WILLIAM J. BAUGHMAN, citizens of the
United States, residing at Pittsfield, county of

5 Derkshire, State of Massachusetts, have in-
vented certain new and useful Improvements
in Electric Apparatus, of which the following
1s & full, clear, and exact description.

Our invention relates to electrical appara-
ro tus—such as fuse-holders, switches, and the
- like—and has for its object to provide a safer

and more efficient construction and to lessen
or prevent the flashing which occeurs when an
~ electrie circuit is opened by the blowing of a

15 fuse or the operation of a switch.

Referring to the drawings, Figure 1is a side
elevation, partly in section, showing a fuse-
holder embodying our improvement. Fig. 2
Is a plan view of the same. Fig. 3is a detail

20 view of one part. Tig. 4 is a side elevation
of a switch embodying our invention. Fig.
5 18 a section of one of the cylinders of the
same. Kigs. 6, 7, 8, 9, and 10 are detailed
views of various portions.

25~ In the drawings, A is a fuse extending from
the metallic terminals B through the small
bore of the tube C, of fibrite or insulating
material, to a similar terminal at the lower
end of the holder. The fuse A is fastened to

3o the terminal B by a screw passing through
a plate D, (shown in detail in Fig. 3,) said
plate extending well over the hole through
which the fuse passes, which hole in this em-
bodiment forms an escape-passage from the

35 arcing-chamber. At each end of the tube C

18 an enlarged opening K, in which there is
preferably a small ball F of carbon or other
material which is not easily fusible. This

- pall when the fuse A burns out drops down
40 upon its seat at the lower end of the chamber
H, closing the orifice and assisting in quench-
ing the are. Over the cap-shaped terminals
B are slipped other metallic caps or sleeves
G, having projections H, which sleeves make

45 electrical connection with the terminals I of
‘the circuit to be protected. The sleeves G
are covered with a coating of hard rubber G

or other like insulating material and have
within them air-chambers formed by the one

50 or more plates or partitions J J, of metal,

[

| perforated to permit the escape of gas which

may be generated upon the blowing of the
fuse A. These plates are covered by a cap
J'.. The two ends of the holder are prefer-
ably in all respects similar. The projections zs
i1 pass between the spring-pressed jaws K K

of the terminals I, so as to be capable of easy
insertion and extraction, the fuse-holder be-
ing in this manner easily detachable from
both terminals by a single pull. It will be 6o
seen that by thisconstruction the fuse-holder
can be disconnected from the terminals I and
that the caps G G can be pulled off the ends,
leaving exposed the terminals B, to which the
fuse 1s connected. A fuse can then be easily 6y
placed in position and secured, and the parts
having been restored the device can be thrust
quickly into proper contact with the circuit-
terminals. . ‘

When the fuse A is destroyed, it will nor- 5o
mally melt first at about the middle of the
central passage or arcing-space in the tube C,
and the arc resulting appears to cause aslight
explosion, which throws both. the fused metal
and the balls IF-toward the farther ends of 7
the cavities E. The balls immediately close
the central passages. The rapid chilling of
the molten metal due to the metallic ends,
with or without the action of the balls, results
in an almost instantaneous suppression of 8o
the are, so that practically no noise is to be
heard when a fuse blows, and practically no
flash is observable. There may be a slight
smoke due to the oxidation of the fused metal
and a slight arcing, but the oxid vapor isen- 8z
tirely chilled and condensed in passing around
thespreadingand chilling plate D and through
the perforated metallic plates J J, so that no
appearance of flame reaches the outside.

We have found that under most ordinary go
conditions the apparatus is sufficient even if
the balls I and the perforated plates J J be
omitted, though both are desirable, the balls
allowing the breaking of the circuit on a

higher voltage than can be done without them, g¢

other things being equal, and the perforated
plates serving to mask or kill more c¢om-
pletely any are that tends to be developed
inside.

LThe circular disks L 1, of insulating ma- 100
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terial, serve to more completely separate the | cent to said escape-passage to tend to inter-

terminals of the circunit and to prevent the
danger of arcing across the terminals outside
the tube and lessen the risk of the operator’s
hand coming into contact with a line-termi-
nal. Thecentral portion between these disks
may be made of glass or other transparent
material, so that it may be easily determined
by the eye whether or not the fuse has been
blown without opening the device. Theflag
J?2, pivoted on the cap J', is an additional sig-
nal, being thrown into an upright position by
the explosion accompanying the blowing of
the fuse. |

Referring now more particularly to Ifigs. 4
to 10, inclusive, which show our improvement
applied to a switeh, O O represent fwo cylin-
ders of insulating material, within which are
two metallic rods I P2, electrically connected
by the bar Q and capable of being forced into
contact with the two circuit-terminals R, as
shown in Fig. 5, the two cylinders being of
the same construction. When in this posi-

tion, the springs S S are compressed and the

parts are held in contact by the catch L.
When the catech T is released, the rod flies
up under the influence of the springs and the
circuit is broken. In both cylinders O O at
this time arcs tend to form at the points where
the breaks occur and to create flashes. l'o
lessen the arc and prevent the flash, a similar
construction to that heretofore deseribed 1s
adopted. The circuit-terminals U are mount-
ed upon metallic caps V,whichin turn are sur-
mounted by their metallic caps W, having
partitions W' W', perforated so as to permit
the escape of any gases which may be formed.
Through the center of the circuit-terminals
U is an opening over which, separated by a
slight space, is a spreading-plate Y. It will
be seen that any gases or flames which are
formed within the cylinder have to pass
through the opening X into the air-chamber
formed by the cap W and through the perfora-
tionsinthe plates W' W' before they canreach
the outer air or be visible, and experience
proves that before this occurs the arc is so
chilled as to be extinguished. Klectrical con-
nection is made with the circuit through the
ear Z. The two rods P have at their lower
ends enlargements a, which fit closely within
the terminals U and serve to make a good
electrical contact therewith. These enlarge-
ments fit quite closely within the bore of the
cylinder O and are provided with a slight an-
nulus, through which there are perforations
b, which tend to check and dissipate any arc
which may tend to be forced upward.

It will be obvious that many changes may
be made in the construction herein disclosed
without departing from the spirit of our in-
vention. -

What we claim 18—

1. In an electrical apparatus, a pair of ter-
minals, an inclosed arcing-space between the
same, an escape-passage therefrom, and a
spreading and chilling device over and adja-

rupt the are.

2. An electrical apparatus having a pair of
terminals, an inclosed arcing-space between
the same, an escape-passage therefrom, and
a chilling device over said passage and located
directly in the path of the flame from the are,
spreading and chilling the same and tending
to interrupt the are.

3. An electrical apparatus having a pairof
terminals, an inclosed arcing-space between
the same, an escape-passage therefrom, a
chilling device located over and close to said
escape-passage to tend to interrupt the are, an
inclosed air-chamber connected with said pas-
sage and an escape-orifice for said chamber.

4, In an electrical apparatus having a ver-
tical elongated arcing-space, a pair of termi-
nals, a vertical fuse in said arcing-space elec-
trically connected with said terminals, a
oravity-actuated stop supported by sald ver-
tical fuse and a seat for said stop surround-
ing said arcing-space.

5. In an electrical apparatus, the combina-
tion of a tube of insulating material, bind-
ing-posts at the ends thereof, a fuse passing
through said tube and connected to said bind-
ing-posts, and a chilling device over the end
of said tube to tend to interrupt the are.

6. In an eclectrical apparatus, a tube con-
stituting an arcing-space, a terminal at one
end thereof, a cap covering said end of said
tube and forming a chamber connecting with
said arcing-space, said cap having a series of
diaphragms forming one or more chambers,
said diaphragms being perforated to check
the escape of the product of combustion from
sald areing-space.

7. An electric fuse-holder having two re-

movable caps in electrical connection with

the terminals to which the fuse is connected,
said caps being provided with lateral projec-

L tions in electrical connection with said fuse

and vents leading to the outer air, in combi-
nation with spring-jawed circuit-terminals,
engaging with said projections and holding
the fuse-holder in position.

S. In combination a fuse, an inclosing re-
ceptacle having a vent, and a flag normally
over said vent and adapted to be moved to
another position on the blowing of said fuse
to act as a signal, and means to automatically
retain said flag in its said other position.

9. Inanelectric apparatus, astationary ter-
minal embracing a spring-socket, a remov-
able portion embracing a tube of insulating
material having an elongated arcing-space
therein, a binding-post near each end of said

space, a length of fuse passing through said

space and attached to said binding-posts, said
tube having a removable cap over one end
thereof, and a plug extending laterally from
said cap and constituting a terminal in clee-
trical connection with one of said binding-
posts, said plug being adapted to enter said
spring-socket in said stationary terminal.
10. In an electrical apparatus in combina-
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~tion a pair of stationary terminalsadapted to

IO

I5

20

25

beelectrically connected with theline-cireuit,
one of said terminals being spring-jawed, and
a removable member adapted to connect said
terminals embracing a tube of insulating ma-
terial having an elongated and restricted are-
ing-space, a binding-post at each end of the
same, a fuse running through said arcing-
space connected to said binding-posts, and a
removable cap for one end of the fuse cover-
ing the binding-post and having a plug ex-
tending laterally therefrom in electrical con-
nection with said binding-post, said plug
adapted to enter one of said stationary ter-
minals, and a chilling-plate over said arcing-
Space to tend to break the arcing, said cap
having a chamber over the end of said tube
and provided with a vent therefrom.

11. In an electrical apparatus in combina-
tion, a stationary terminal, a removable por-
tion embracing a tube of insulating material
having an elongated arcing-space therein, a
binding-post near one end of the same, a fuse
connected with said binding-post and extend-
Ing through said tube, means electrically con-

nected with said binding-post and adapted to
engage sald stationary terminal, and a cap
covering the end of said tube and removable
therefrom to expose said binding-post and
having a series of diaphragms forming a se-
ries of air-chambers, said diaphragms being
perforated to check the escape of the prod-
ucts of combustion from said arcing-space.

12. In an electrical apparatus, a stationary
terminal having a spring-socket, a tube hav-
ing an arcing-space therein, fuse-terminals at-
tached to the ends of said tube, a fuse connect-
ed to said terminals, a removable cap over one
end of said tube in electrical contact with the
fuse-terminal at that end and having a lateral
projection entering the spring-socket in the
stationary terminal. |

Signed at Pittsfield, Massachusetts, this 7th
day of April, 1899.

ITERBERT W. SMITIL
WILLIAM J. BAUGHMAN.
Witnesses:

AGNES C'URTIN,
H. M. Pra1T.
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