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UNITED STATES

PatenT OFrice.

FREDERICK A. GILBERT, OF BROOKLINE, MASSACIIUSETTS,

ELECTRIC SWITCH.

SPECIFICATION forming part of Letters Patent No. 594,944, dated December 7, 189%.
Application filed December 18, 1896, Serial No. 616,183, (Io model.)

To all whom it may concern:
Beitknown that I, FREDERICK A. GILBERT,

. of Brookline, in the county of Norfolk and
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State of Massachusetts, have invented an Im-
provement in Electric Switches, of which the
following description, in connection with the
accompanying drawings, is a specification,
like letters and figures on the drawings repre-
senting like parts.

This invention has for its object the pro-
duction of a novel electric switch of great
power and simple constructicn, the parts of
which are completely inclosed in insulating
material, the operation of the switeh being
readily effected.

In the use of switches employed to cut out
& light-cireuit it is difficult to provide com-
pactandsimple mechanism of sufficient power
to control any large number of lights without
great danger of burning out the mechanism;
but with the apparatus embodying my inven-
tion I am enabled to contrel a large number
of lights with perfect safety. The apparatus
isso arranged that the working parts are com-
pletely inclosed in a casing of insulating ma-
terial, the means for operating the switch be-
ing so constructed as to move quickly and
with no possibility of derangement from care-
less or ignorant handling. The circuit-con-
troller or movable member of the switch is so
arranged that electrical connection is estab-
lished in one circuit before it is broken in the
other cirenit, the movement of the circuit-
controller to cut out one cirenit being instan-
taneous and always following the establish-
ment of complete electrical connection with
the other cireuit, thusavoiding sparking even
with powerful currents.

Various other features of my invention will
be hereinafter described in the specification
and particularly pointed out in the claims.

Figure1 is a top or plan view of an electric
switch or cut-out embodying my invention,
the cover of the insulating-casing being omit-
ted. Tig. 2 is a vertical section thereof on
the line @ 2, I'ig. 1, looking to the right, with
the cover shown in section. TFig. 8, in side
elevation, represents the working parts of the
switch in operative position with ons circuit
cut out. Fig. 4 is a similar view, the parts,
however, being shown in intermediate posi-
tion just about to cut out one of the circuits.

Fig. 5 is a top or plan view of the actuator in
mid-position, detached. TFig. 6 is a detail of
the device for imparting initial movement to
the actuator. TFig. 7 is a plan view of the
bearing for said operating device. I'ig. 8 is
a side elevation of one of the members of the
circuit-controller detached. TFig. 9, in end
elevation, shows the support for the circuit-
controller, the members of the latter being
shown one in section and onein end eleva-
tion. Fig. 10 is an end elevation of one of
the line-terminals and its attached binding-
post. T'ig. 11 i1s a horizontal sectional view
thereof; and Fig. 12 is a left-hand side eleva-
tion of the indicator and its support, showing
the stops for limiting the movement of said
indicator in either direction.

The apparatus is herein shown as mounted
on and inclosed in a casing of insulating ma-
terial, preferably porcelain, consisting of a
base A, a cylindrical wall A, and a remov-
able dome-like cover A% the latter having an
opening A% therein, preferably closed with a
sheet of glass A* or other suitable transpar-
ent material, the wall A’ having hollow hosses
or hubs 1 2 3 4 for the admission of the line-
terminals.

As herein shown, the main-line terminals
M M’ enter the bosses 1 4, while the terminals
L I/ of the light or other circuit enter the
bosses 2 3, respectively.

Within the casing and suitably secured
thereto are located the fixed line-terminal
members B M'X and ILX L'X, the two latter
adjacent the bosses 2 3, and as all of said ter-
minals are of like construction only one will
be described in detail.

A bent spring has secured to the upturned
ends thereof metallic contact-plates I, out-
wardly bent at their upper ends (see Fig. 10)
and at their lower ends loosely entering
notehes inaseparating-plate 2, provided with
holes 5, by which it may be screwed to the
base A, said separator resting on the hottom
of the spring [, holding it in position. A sec-

ond similarly-bent spring [ bears at I against
the upper ends of the spring [, aiding the lat-
ter in yieldingly pressing the upper ends of
the contact-plates I’ toward each other, as
shown in Fig. 10.

T have shown the terminal members IX 1'%
as attached directly to their binding-posts,
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the latter consisting of .metal blocks I, hav-
ing.a hole P extended therethrough, Fig. 11,
for the bared end of the wire, and two bind-
ing-screws ["and I are provided. The screw
% is adapted to enter and bear squarely upon
the wire when inserted in the hole /°, as is
usual, but the screw 17 is offset from the lon-
gitudinal axis of said hole, so that it will cut
more or less into the side of the wire, clamp-
ing it thus between the side of the screw and
the opposite side of the hole.

I prefer to use the offset serew whenever
the size of the line-wire will permit; but if
the latter is too small the center binding-
screw [ is used, bearing directly upon the
wire and holding it in place.

The block I* has a lateral foot I5, on which
the separator P of the terminal member is
supported, the serews attaching the latter to
the casing holding the binding-post in place,
the reduced end P of the block [*entering its
adjacent hub in the casing.

The fixed terminals M*M'¥ arein constrac-
tion substantially as described, but in this in-
stance of my invention they are electrically
connected by a metal bar or wire m*, Fig. 1,
and located opposite to the terminals X L',

" but not in alinementtherewith, the main-line

30

circuit being completed through the connec-
tion m* when the auxiliary circuit is cut out.
The base A of the casing is elevated, asat

A8, Figs. 1 and 2, between the two pairs of
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terminals, and at each side thereof are mount-
ed the movable switech members or circuit-
controllers, one for each oppositely-located
pair of fixed terminal members.

A casting b, Fig. 9, having a line-wire-re-
ceiving hole 6 (see dotted lines) and bind-
ing-serews 0° 07 located relatively thereto, as
heretofore described, is provided with a lat-
eral base 0, having upturned ears b2, three
in number, and the casting is secured to the
base of the casing with the hole 6 preferably
in line with the opening of one or other of the

bosses 1 or 2 to receive the line-wire led
therethrough. On a pin or stud 0%, passing

through the ears 0% are pivotally mounted the

. two like but oppositely-extended members
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or parts ¢ and d of the circuit-controller, one
of which is shown separately in Tig. 8. Said
members are preferably made as flat blades
slightly beveled at their under edges near
their onter ends, as at 12, to assist their en-
trance between the yielding contact-plates I/
of the terminal members, said blades being
fulerumed near theirinnerends. Each mem-
ber is shaped at its upper edge to present a
cam-surface having depressions 14 and 16
separated by a high portion 15, all at one side
of the fulerum, while at the opposite side
thereof the blade is extended to form a toe
17, having a shoulder 18 on its under side.
The center ear 0® separates the two members
¢ and d, and to prevent rattling and also
effect a thorough elecirical connection be-
tween said members I interpose metal spring-
washers w between each member and the two

ears at the sides thereof. As the two blade-
like members of the circuit-controller are
thus out of alinement, the codperating ter-
minals are correspondingly placed, the path
of movement of each member passing between
the contact-plates I' of its fixed terminal.

When the members d are in engagement
with their terminals M*and M'%, the current
passes from line by binding-post b to blade
or member d, terminal M, connection m*, to
terminal M'%, thence by its codperating blade
d and its binding-post D to line.

When members ¢ are in engagement with
their terminals I L% ‘the current passes
from line M to binding-post b, biade ¢, and
terminal IX to cireuit at I, and baclt Lrom
L' to terminal I/%, blade or member ¢, post U,
to main line at A, it being supposed, as will
be described, that when the two members ¢
are in engagement with their terminals the
members d will be disengaged from their re-
spective terminals, and vice veérsa.

Inthedouble-pole switch herein illustrated
the two circuit-controllers, each comprising
twoindependently-movable members ¢ d, are
operatedin unison by asuitable actuator, now
1o be described.

The partition A® has secured thereto, rest-
ing on its top, a stand or support f, attach-
ing-serews %, (see Fig. 2,) passed up from the
under side of the casing, entering the stand,
said screws being thus inclosed in the insu-
lating material of the casing. Upturned ears
F' at substantially the center of and at each
side of the support f provide bearings for the
journals 7r of the actuator, said journals he-
ing shown as screws threaded into the sides
of the casting forming the actuator and piv-
otally supporting it. I have herein shown
the said casting as comprising parallel sides
IV, rigidly connected by a cross-piece 113, pro-
vided on opposite sides with pairs of lugs 7%
in whieh are mounted, preferably, antifric-
tion-rolls Y, in parallelism with but eceen-
trie to the axis or fulerum of the actuator.
On their outer faces and at or near the ends
the sides /' are enlarged to form bosses /¥,
through which are extended headed studs 7.8,
(see IFig. 5,)shouldered at 20 to bear against
the bosses and held in place by nuts # on the
threaded extremities of the studs. I have
preferably rotatably mounted on each stud a
roll or spool 1%, of suitable insulating mate-
rial—such as rubber, porcelain, &c.—said
rolls moving in eircular ares having the ful-
crum /v of the actuator as their common cen-
ter when said actuator isrocked, the volls v
extending beyond the partition A¥and the ac-
tuator-support /. Thesupport fis depressed
between its ends to leave abutments f? and
upright lugs 3, in which transverse pins j*
are held, and two oppositely-bent controlling-
springs s and s’ ave held at their ends between
the pins f4 and the abutiments f?, as clearly
shown in Figs. 2 and 3. The spring s passes

over the uppermost friction-roll 2t of the ac-
tuator and the spring s’ beneath the other
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roll, the springs pressing in opposite direc-
tions upon the rolls and tending to retain the
actuator at one or the other side of its center.
When the actuator is moved from the position
shown in Figs. 2 and 3 to the position shown
in Fig. 4, the springs are expanded, and the
instant the actuator has passed dead-center
the springs act to throw or snap it quickly to
the fall limit of its throw in the opposite di-
rection, and vice versa, as will be readily un-
derstood.. . The. rolls A* reduce friction and
also reduce to a minimum the possibility of
the actuator stopping on center.

Referring now to Fig. 8, one of the insulat-
ing rolls or spools 7% is shown as within the
depression 14 of the circuit-controller mem-
ber cand in engagement with the latter, main-
taining it locked in contact with its codper-
ating fixed terminal 1%, while said roll also
engages the toe 17 of the member ¢ at the
same side of the commmon fulerum > of said
members. The memberd is thus maintained
elevated and out of contact with its codper-
ating terminal member M, the shoulder 18
limiting movement of the parts, the shoul-
der bearing against the fixed base ', while
the second roll A* igin the depression 16 of
said member d.

By means of the insulating rolls or spools
I the actuator is effectually insulated from
the circuit-controller, as no other portion of
the actuator isin contact with said controller.

Supposing the actuator to be rocked in the
direction of arrow 25, Fig. 3, the uppermost
oroperating roll #”*is depressed, carrying with
it the member d, the other or follower roll %
rising from the toe 17 of said member, and
when the actuator is on center the operating-
roll will have moved over the high portion 15
of member d, depressing the latter untilit has
effected a complete electrical contact with the
terminal member M*, At the same time the
operating-roll will be just about to enter the
depression 14 of member d and engage the toe
17 of member ¢, the follower-roll having as-
sumed a position above the path of movement
of the high portion 15 of the latier member.
The springs s ' then act to snap the actuator
over. The operating-roll 7 delivers a ham-
mer-like blow upon the toe of member ¢, in-
stantly throwing that member up into inop-
erative position and effecting instantansous
disengagement from the terminal memberIX,
so that the parts will be in a position just the
reverse of that shown in Figs. 2and 3. It will
be remembered that the two rolls ¥ on the
opposite side of the actuator have been oper-
ating in a similar manner, so that the mem-
bers ¢ and d of the other circuit-controller
have been moved relatively to their fixed ter-
minal members M'* and L', the described
operation cutting out the light or auxiliary
circuit, a reverse movement of the actuator
cutting it into the main cireuit.

The bosses h° on cne of the side pieces 1/
of the actuator are oppositely beveled, as at
21, Irigs. 2 and 5, to be engaged by omne or

other of the lateral extensions &' on a crank-
arm %k within the casing and secured to a rock-
shaft &%, having bearings at k*%%in a casting
K, (shown separately in Fig. 7,) embedded in
the top of the wall A’, an operating-arm IX?
being secured to the rock-shaft &* outside of
the casing. Said arm or handle K?is prefer-
ably provided with an eye I{%at its free end,
tobeengaged by a pole having a suitable hook
thereon, the switch or cut-out usually being
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secured to the wall out of ordinary reach. .

The distance between the ends of the lateral
extensions %' isless than the distance between
the beveled portions 21 of the bosses 7 on the
actuator, affording lost motion and permit-
ting the springs to snap the actuator over
when past dead-center, the rock-shaft &> be-
ing in alinement with the fulerum of the ac-
tuator.

To operate the switch, the arm K?is manu-
ally swung, rocking the shaft & to bring one
of the extensions &’ into engagement with the
adjacent boss, continued movement of the
arm or handle rocking the actuator, the ini-
tial movement of which is thus manually ef-
fected. Such initial movement of the actu-
ator effects complete engagement of one of
the members of each circuit-controller with
its fixed terminal, unlocking the other mem-
ber, and when the actuator is past dead-cen-
ter its movement is completed by the springs,
its final movement instantly disengaging the
unlocked members from their terminal mem-
bers and locking the other members in oper-
ative position.

The operative member of the circuit-con-
troller is always locked in position, prevent-
ing accidental disconnection, and the inoper-
ative member is positively held inoperative
until the position of the actuator is positively
reversed.

A sector £ above the actuator is pivotally
mounted at? onabracket X and hassecured to
it a curved plate # with the words ““On” and
“Off " delineated thereon,or words of like im-
port, the plate being located below the sight-
opening A® of the cover A%. Radial ribs £ on
the sector are in the path of movement of a
pin 7Y on one of the side pieces & of the ac-
tuator, so that when the latter is rocked the
pin will erigage one or other of said ribs and
correspondingly throw the sector, moving the
plate or indicator # to indicate the condition
of the switch and circuits controlled thereby.
It desired, stops #* on the sector may codper-
ate with a lug ¢ on the bracket < toretain the
indicator in position until thrown by the actu-
ator.

Though I have herein shown a double-pole
switch, my invention is not restricted thereto,
as it'will be obvious that it is equally adapted
to a single-pole switch. Nor is myinvention
restricted to the precise construction and ar-
rangement herein shown and described, as
various changes in construction and arrange-
ment may be made without departing from
the spirit and scope of my invention,
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By the construction hereinbefore set forth
it will be obvious that the switch can be op-
erated even should the spring break which
snaps the actuator, for the full movement of
the latter manually will actuate the members
of the circuit-controller precisely as has been
described, but without the sudden snap or
jump imparted by the spring.

ITaving fully described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. In an electric switeh, fixed ferminal
members, a codperating two-part member,
the mechanically-unconnected parts of which
are electrically connected and independently
movable, and an actuator for said two-part
member, substantially as deseribed.

2, In an electric switch, fixed terminal
members, a codperating ecirenit - controller
comprising two independently-movable mem-
bers in electrical connection, and an actuator
to engage said members successively and
positively move one after the other to effect
complete engagement of one with its termi-
nal before disengagement of the other mem-
ber from its terminal, substantially as de-
seribed.

3. In an electric switch, fixed terminal
members, a cooperating cireuit-controller
comprising twoindependently-movable mem-
bers, an actuator therefor, adapted to have a
rolling contact with and to move one after
another of said members, to effect complete
engagement of one with its terminal before
disengagement of the other member with its
terminal, and a spring to effect rapid final
movement of both the actuator and cireuit-
controller, substantially as described.

4. In an electric switch, fixed terminal
members, a normally-locked codperating cir-
cuit - confroller comprising two indepen-
dently-movable members, an actuator man-
ually operated to effectits initial movement,
to unlock and effect complete engagement of
one with its terminal by such initial move-
ment, and a spring to complete the move-
ment of the actuator, tolock said first member

- and cause the actuator to engage and move

5o

and thereby effect quick disengagement of
the other member from its terminal, substan-
tially as described.

5. In an electric switch, fixed terminal
members, a codperating two-part cireunit-con-
troller the parts of which are mechanically

4 594,944

disconnected and independently movable,
and means to move said parts positively at
different speeds, to effect complete engage-
ment of one with its terminal before effect-
ing disengagement of the other with its ter-
minal, substantially as described.

6. In an electric switeh, fixed terminal
members, a cobperating circuit-closer com-
prising two independently-movable members
having a common folerum and provided each
with a cam-surface, and an independently-
mounted actuator provided with insulated
rolls,to engage said cam-surfaces successively
and effect the movement of one of said mem-
bers into engagement with its terminal and
to thereafter disengage the other member
from its terminal, substantially as described.

7. In an electric switeh, a circuit-control-
ler comprising two pivotally-mounted, inde-
pendently-movable members, each having a
cam-surface at one side of its fulerum and a
toe at the other side, and a rocking actuator
for said controller, having two insulated rolls,
movement of said actuator in either direc-
tion causing engagement of a roll with the
cam-surface of one member, to move it grad-
ually into operative position, and to there-
after engage the foe of the other member and
move it into inoperative position, substan-
tially as described.

8. In an electricswitch, a two-part cireuit-
controller, the independently-movable parts
thereof having a common fulerum and being
electrically connected, a stop to limit the
movement of each member in one direction,
and an actuator to operate said circuit-con-
troller, each member thereof having a lock-
ing-recess, to codoperate with and be held in
operative position by the actuator, substan-
tially as described.

9. A binding-post for electric wires, hav-
ing an opening therein for the wire, an offset
binding-serew to act upon one side of the
wire, and a second binder to bear directly
upon the top of the wire, substantially as de-
seribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

FREDERICK A. GILBERT.

Witnesses:
JOoHN C. EDWARDS,
SAMUEL S. SIAS.
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