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UNTTED STATES PATENT OFFICE.
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SPECIFICATION forming part of Letters Patent No, 468,192, dated November 17, 1891.
Application filed October 20,1890, Serial No. 368,678, (No model)

Lo all whom it may concern:

Be it known that we, CHARLES H. HERRICK,
of Winchester, county of Middlesex, and WiL-
LIS M. RAND, of Boston, county of Suffolk,

5 State of Massachusetts, have invented an Im-
provement in Automatic Electric Switches, of
which the following deseription, in connection
with the accompanying drawings, is a specifi-
cation, like letters and figures on the drasw-

10 ings representing like parts.

In the employment of electricity for vari-
ous uses—such, for instance, as driving elec-
tric motors, more especially those commonly
known as “shunf-wound” motors—it fre-
quently happensthat the circuitisinterrupted

- for a short period, it may be only momen-
tarily, and is then suddenly restored to its
original normal strength. This sudden res-
toration or throwing of the current at itsfull
strength through the armatures of the motors
frequently results in their partial or entire de-
struction by burning out, involving delay and
expense. '

This invention has forits object to produce
an automatic switch or cut-out adapted to
be placed in the circuit, and which, when the
current is interrupted, will operate to break
the continuity of the circuit to thus prevent
the current from being again passed through
the motor without the aid of an attendant,
who will replace the switel and regulate the
passage of the current through the motor
gradually to prevent burning.

In accordance with this invention a switeh
bar or plate is normally held in position to
preserve the continuity of the circuit against
the tension of ‘a spring by a holding device
controlled by the armature of an electro-
magnet, through which the current of elee-
tricity passes. If the eurrentshould be even
momentarily interrupted, the armature of the
electro-magnet will bejretracted, releasing the
switch bar or plate and permitting the same
to be moved or thrown by its spring to break
the circuit.

One part of our invention therefore con-
sistsin a base, fixed contacts thereon, a switeh-
plate carried by said base to co-operate with
and made movable toward and from the said

50 fixed contacts,combined with an electro-mag-

net, its-armature, and mechanism controlled
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thereby to hold said switch-plate in contact
with said fixed contacts against the action of
a spring, substantially as will be described.

Other features of our invention will be 53
hereinafter described, and pointed out in the
claims at the end of this specification.

Figure 1 represents in vertical section a
switch or cut-out embodying this invention;
Trig. 2, a right-hand end elevation of Fig. 1; 6o
Fig. 3, a top or plan view, partially broken
away, of Tfig. 1; Fig. 4, a perspective view of
the switch-plate and its locking mechanism,

Lo be referred to; Figs. 5 and 6, details of one

of the fixed contacts. Fig.7 showsoncof the 6;
contact-plates detached, and TFig. 8 is a dia-
gram showing one method of employing the
switch. :

Referring to the drawings, the base A, of
suitable shape and preferably of insulating 7o
material, has secured to its upper side the
base-plate ¢, provided centrally uponits under
side with a boss ', fitted to receive the ver-
tically-movable operating-spindled, provided
at its upper end with a suitable handle 0*. 75
The switeh bar or plate ¢, fixed to and mov-
able with the spindle b by means of the col-
lar 2 and pin 3,is provided, preferably, at dia-
metrically-opposite points with two thimbles
¢/, which slide on the guide-rods d, tapped 8o
into the base-plate ¢ and provided at their
upper ends with limiting stops or washers d’,
secured by screws * and protected by the
yielding cushions or washers d” to be referred
to. A spiral spring s, encircling the spindle 8s
b and interposed Dbetween the base-plate a
and the switch-plate ¢, normally acts tothrow
sald switch-plate into its uppermost position,
as shown by dotted lines, IFig. 2. The base-
plate @ has secured to it the electro-magnet go
M, the armature m of whieh is secured to the
armature-carrying lever m/, pivoted at m? in
the said base-plate. (See Fig. 1) The ar-
mature-carrying lever m’ has a hook or pro-
jection 5, (see Kigs. 1 and 4,) adapted to en- 95
gage a hook G, secured to the switeh-plate ¢,
to hold said switeh-plate in its lowermost or
operative position, as shown,agaiust the ten-
sion of the spring s. The armature-carrying

lever ' has loosely connected with it the oo
rod m?which passes loosely through an open-
ing in one of the guide-rods d, as shown, the
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said bar being threaded to receive upon op-
posite sides of the said guide-rod the limit-
ing-nuats m! w5, a spring »:° being interposed
between the nuts m!' and the guide-rod, as
shown, the said spring tending to draw the
armature m away from the maghet M and to
disengage the hook 5 from the hook 6. The
switch-plate ¢, which is represented as of in-
sulating material, has secured to it, as by
serews 10, twolongitudinal wedge-shaped con-
tacts ¢ ¢/, adapted to make contact with the
fixed contacts /' f/ f* f3, secured to the base
A, as shown best in Figs. 2 and 3.

Referring to ¥igs. 5, 6, and 7, each of the
contacts referred to consist, essentially, of a
base 12, having a rib or projection 13 formed
to present two oppositely-inclined faces 14 15,
to which are secured, as by serews 16, the
contact pens or plates 17, one of which is
shown separately in Fig. 7, the said pens pre-
senting a V-shaped opening 18 between them
for the reception of the contacts e ¢’ on the
switch-plate c. (See Fig. 2.) The fixed con-
tacts on the base may be provided with bind-
ing-serews 20.

Referring to Fig. §, the current is conducted
by the wire 30 from the -+ pole of the gener-
ator (+ to the binding-screw 25 of the switeh,
thence by wire 31 to and through the electro-
maguet M by wire 32 to the contact f,through
the contact e on switch-plate ¢ to the contact
f’, thence to and through the rheostat R to
the motor O, returning by wire 33, contact f?,
bar ¢’, and contact f? and the wire 34 to the
— pole of the generator G. The current of
clectricity passing through the magnet M
holds thearmature min its attracted position,
as shown in Fig. 1, locking the switch-plate ¢
in its loweérmost or operative position with
the circuit completed; but if for any reason
the current flowing from the generator should
be interrupted the armature m will be re-
tracted, disengaging the hook 5 from the
hook 6 and permitting the spring s to throw
the switeh-bar into its uppermost or dotted-
line position, breaking the ecircuit at each
contaet in four different places, so thatif the
circuit issuddenly thrown upon the line again
it cannot pass to the motor and burn out the
armature. When the operator diseovers that
the current is cut off, he replaces the switeh
by hand, and by means of the rheostat R he
is enabled to regulate the passage of the cur-
rent through the motor M gradually to thus
prevent damage, which would ordinarily re-
sult if the current were turned on suddenly
at its full strength. The cushions @® take up
the shock and prevent jarring and noise
when the switeh operates. The hook 0 is
herein shown as carried up through the
switeh-plate ¢ and bent over at right angles
upon the top, where it is secured by screws,
as shown, the screws in this instance being
practically relieved from any strain and dan-
ger of breaking the switch-plate avoided.

The construction of contacts herein shown
is very simple and enables the elasticity of
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the contact-plates for their entire length to
be utilized.

We have herein shown the electro-magnet
M as included in series in the cireuit; but it
may be placed in a shunt or derived cirenit
as well.

This invention is not limited to the parti-
cular application of the switch herein shown,
and it is also obvious that the form and ar-
rangement of its various parts may be va-
ried without departing from the scope of this
invention.

We claim—

1. An automatic electric switch compre-
hending a base, fixed contaects thereon, an
electro-magnet arranged on said base, its ar-
mature having ahook or projection, asliding
spindle arranged in a vertical plane extended
between the coils of said electro-magnet, a
switch - plate, movable contacts thereon, a
spring to normally separate said fixed and
movable contacts, and a locking finger or pro-
jection movable with said spindle to be en-
gaged by the hook or projection en the arma-
ture of the electro-magnet to hold the said
fixed and movable contacts in electrical con-
nection with each other while the electrie cur-
rent is maintained, substantially as described.

2. An automatic electric switech compre-
hending a base, an electro-magnet arranged
with the axes of its coils parallel with said
base, its armature and a hook. or projection
thereon, fixed contacts arranged at opposite
sides of said electro-magnet, a sliding spindle
arranged vertically between the coils of said
magnet, a switch-plate and movable contacts
carried thereby, a spring interposed between
said switeh-plate and base to normally sepa-
rate said fixed and movable contacts, and a
locking finger or projection on the said switeh-
plate to be engaged by the hook or projection
on the armature of the electro-magnet when
the said armature is attracted to hold said
fixed and movable contacts in electrical con-
nection with each other against the action of
said spring so long as the electric current is
maintained, to operate substantially as de-
scribed. .

3. The base, fixed contacts thereon, a base-
plate,alongitudinally-movablespindle mount-
ed therein,a switch-plate carried by said spin-
dle, and contacts on said switeh - plate, the
hook 6, mounted on the switch- plate, and
spring s, combined with the electro-magnet
M, its armature m, and hook 5, and a spring
to normally maintain said armature in its re-
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tracted position against the pull of the said -

magnet, to operate substantially as described.

4, The base, fixed contacts, substantially
as deseribed, thereon, a base - plate, a longi-
tudinally - movable spindle mounted in said
base-plate, a switch-plate carried thereby and
having wedge-shaped contacts e ¢’ to co-op-
erate with said fixed contaects, a hook on said
switch-plate, and a spring s, combined with
an electro-magnet M, its armature m, a hook
thereon to engage the hook on the said switch-
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plate against the action of a spring, to oper-
ate substantially as described.

5. The base and thefixed contacts thereon,
a vertically-movable spring-actunated switch-
plate to co-operate with said fixed contacts,
and the guide-rods d, combined with an elec-
tro- magnet M, its armature m, the bar m?,
nuts m* mf, and spring m% and mechanism
controlled thereby to hold the said switch-
bar in operative position,substantially as de-
seribed. .

6. In an electric switeh or cut-out, a con-
tact consisting of a base, a projecting rib
formed thereon to present two oppositely-in-
clined faces, and contact - plates secured to
said oppositely-inclined faces and presenting

a V-shaped opening between them, substan-
tially as described.

7. In an electric switeh or circuit-controller,
a contact consisting of a base 12,a projecting
rib 13, formed to present oppositely-inclined
faces 14 15, and the contact-plates 17, sub-
stantially as described.

In testimony whereof we have signed our

20

names to this specification in the presence of 23

two subsecribing witnesses.

CITARLES II. TIERRICIK.
WILLIS M. RAXND.
Witnesses:
BeRrNICE J. NOYES,
Epite F. GUILD.




