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To all whom 4t may concern: | cuits it is important to have the circuit rup- -

Be it known that I, Joun HENRY DALE, a | ture accomplished with a maxipum degree
citizen of the United States, residing at the of suddenness, in order to avoid the forma-
city of New York, in the county of New York | tion of a destructive or dangerous arc. This gg
: = and State of New York, have invented cer- | is particularly the case with switches which

toin new and useful Improvenients in Wall- . control groups or clusters of lamps, or appa-
yatus requiring considerable current, such as

are ordinarily operated by wall switches.
Not only is it necessary to secure a quick g5
rupture of the cirsuit, but1t1s also important

to provide for a quick completion of the cir-
cuit as well, and to have the swith elements
incapable of being manipulated bz the opera-
tor so as to form an arc. This is not only 79
to avoid damage by ignorant or careless
persons, but to avold possibility of injury by
irresponsible parties who sometimes arc the
lichting switches for the gmusement of ob-
serving the hiss and smoke which attend the 73
formation of such an arc. In addition to all
the above requisites, it is important that a
very good electrical circuit be made when
the switch is in closed relation, and one
capable of carrying a fairly large current. go
In carrying out my invention I aim fosecure
all the above mentioned desiderata by the
use of a compact, simple and easily con-
structed form of switch.

o R e Ep iy ol ek o e iy, B e i Y

= Switches, of which the following 1s 2 full,
‘ clear, and exact description.
My invention relates to an electric switeh,
1o particularly of that-class which is placed 1n
the wall of a Toom to make or break any de-
sired lamp or other electric circuits.
The principal object of my invention 1s to
provide a switch of this character which has
15 an abrupt movenient in both completing and
breaking the circuit, and in which the throw
of the switch elements is through a compara-
tively wide angle. |
A further object of the invention is-to pro-
o0 vide a switch having a direct action; In other
words, one in which the switch element 1s
<0 connected that the application of power
is efficiently directed, without {rictional or
other losses. -
A still further object of the invention 1s to
provide a mechanical construction, which
is very coimpact, and very strong and durable.
With these and other objects in view, the
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on the line V—V of Fig. 4; Fig. 6 is a sec-
tional view throuch the box or housing taken ;

inventicn consists in the construction, com-
bination, in the location and in the arrange-
ment of parts as hereinafter set forth and
shown, and finally particularly pointed out
in the appended claims.

In the drawings: Figure 1 is a front view
of an electric switch embodying the Princl-
ples of my invention. In this view the
usual front plate is removed, 1ts position
being indicated by dotted lines; Fig. 2 1s a
side view of the same, part of the housing
being broken -away; I1g. 3 is a sectional
view of the box or housing; Fig. 4 1s a de-
tail view showing the switch in its open re-

lation; Fig. 5 is an enlarged sectional view

on the line V1—VI of Fig. 3; Fig. 7 1s an en-
larged sectional view showing the operative

parts of the switch-1n open relation; Iig. &

like parts are designated by the same refer-
ence sion wherever they occur, 1 indicates &
box or housing which is conveniently made of
porcelain or other vitreous or insulating ma-

terial, with a central cavity 2.
3 indicates ears by which the box is secured

in position upon the wall where it. is placed.
4 denotes ‘metallic plates or terminals,
which have the spring contacts 5 projecting

be provided as are desired. In the drawing
I have shown four disposed in two pairs, and

forming part of separate circuits.
The movable blade or blades of the switch

mounted on a support which is independent
of and movable from.the box or housing 1.

7 indicates the main portion of this supple-
mental frame, which is conveniently of por-

Referring now to the drawings in which g5

90

therefrom. As many spring contacts 5 may 95

are designated at 6 in the drawing, and are 100
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celain, formed to fit within the open part of 105
the box or housing 1, and to %e secured
therein in any suitable way, as, for example,
by the engagement of acover plate,indicated
in the drawings at 8 in dotted lines. The
cover plate may be screwed to the ears 3 by 110

small screws, at the points 9.
Fastened to and forming a fixed part of the -

1§ a similar view showing the relation of the
50 parts when the switch has been partly oper-
ated to close the same; Fig. 9 shows the re-
lation an instant later when the switch ele-
ment closes: Fig. 10 is a detail side View
showing certain additional parts; and Ifg.

55 11 is a section on the line X1—XI1 of Hig. 7.
Tn order to eflectually control electric cir- |
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supplemental frame 7 1s a plate extension 10,
whichthas an extension or bushing 11 rigidly
fastened thereto. The bushing 11 forms a
bearing for the shaft or spindle 12, which
constitutes the support of the switch blades
or elements proper (see particularly Fig. 5).
In practice the switch blade or blades 6 are
insulated from the shaft or spindle 12, by any
well known form of insulating collars 13.

Upon the outside of the bushing or journal

- 11 is loosely mounted a mutilated gear 14,

15

20
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‘teeth 15, and having

which has a number of spur teeth 15 at dia-
metrically opposite points, and separated by

plain or untoothed portions 16.

17 denote racks having teeth to engage the
slotted portions 18,
guided by studs 19, which are fixed to the
plate 10 of the frame. |

20 denote buttons fixedly attached to the
racks 17 and projecting outward through
holes in the supplemental frame 7, as clearly
shown in Figs. 1 and 2. By this arrange-
ment the gear 14 is turned through a consider-
able angle when the buttons 20 are manipu-
lated. This turning movement is not only
secured through a comparatively wide angle,
but is obtained with great directness, on ac-
count of the rack and gear engagement
which always transmits the longitudinal into
rotary movement with a maximum eff-
¢iency, in other words, the direction of the
power is always normal to the movement
produced, which is the most advantageous
relation from a mechanical standpoint. A
further feature of this engagement will be
noted in connection with the support fur-
nished by the studs 19. ‘These are in a posi-
tion to directly resist any displacement
stresses exerted upon the racks by the driving
engagement.

By the above means the longitudinal
movement of the buttons 20 is translated into
a turning movement of the gear 14, and 1
provide means by which the movement of

this gear is effective to operate the switch

blade or blades. For this purposethegear 14
has a laterally projecting arm 21, which ex-
tends over the bushing or journal 11, as
shown in Fig. 11. 22 designates a similar

projecting arm which is keyed or rigidly fas- |

tened to the shaft 12, by a pin 23, or other
means. The arm 22 has a sliding detent 24,
cuided to have a radial movement. In the
practical construction which I employ, the
detent 24 has ears 25, embracing the arm 22,
and this detent is slotted at 26, so as to be
capable of a radial movement upon the shaft
or spindle 12. In a normal relation of the
switch the arms 21 and 22 and the detent 24
lie in radial alinement with one another, as
shown, for example, in Fig. 7.

97 indicates a spring which is coiled around
the bushing or journal 11, and has two ex-
tremities 28 and 28’, which project in a sub-
stantially radial direction so as to embrace

L’

877,301 P X

| all of the parts 21, 924 and 22. The spring

tension of the extremities 28, 28, is such that
they are strongly impelled toward one an-
other. B

In addition to the features of construction
above enumerated, I arrange to have the de-
tent 24 specially controlled in its movement.
This is secured in practice by means of &
spring 29, which is connected to the detent
and to the arm 22, so as to normally draw
the detent radially inward. The plate 10,

which forms part of the framé, as above de-

seribed, is notched at points 30 and 31, and

| the detent 24 is impelled into these notched

portions by the spring 29 whenever the de-
tent is in alinement therewith. The inter-
mediate portion 32 of the plate is rounded
and concentric with the central axes, and
does not impede angular motion of the de-
tent thereover. An additional feature of the
detent consists in the cam or inclined walls
33, which are in the path of the gear teeth 15.
The inclination is such that when the oear
teeth impinge against the cam inclines 33,
that the detent 24 is impelled radially out-
ward in opposition to its spring 29.

The operation is as follows: Supposing the
parts to be in the relation shown in FKig. 7,
which represents a normal condition of the
switch in its open relation. Pressure apphed
to the left-hand button 20 will be transmait-
ted through the corresponding rack 17, so

that the ‘mutilated gear 14 is rotated in a

right-handed direction. The arm 21, form-
ing part of the gear 14, of, course, shares this
movement, and has the effect of swinging the
spring extremity 28 to the right until the parts
are in the relation shown in Fig. 8. During
this motion the detent 24 remains within. the
notch 30 of the fixed plate 10, so that the
detent and its connected arm. 22 do not move
with the mutilated gear, but remain 1n their
original position. The spring extremity 28’
is thereby constrained against movement and
is stretched apart from the other spring ex-
tremity, so that the spring is considerably
tensioned. | -

As the mutilated gear 14 approaches the
completion of its movement, however, one of
the teeth 15 strikes against the inclined sur-
face 33 of the detent and moves the same
radially outward, as above stated. As the
detent moves outward it is released from the
notch 30, so that the arm 22 is free to move
to the right with its connected switch blade
or blades under the impulse of the spring ex-
tremity 28’. The arm accordingly follows
the motion of the mutilated gear by an ex-
ceedingly abrupt movement under the impel-
ling force of the spring 27. The movementis
limited by a lug 34 on the fixed plate 10,
which works both of the arms 21 and 22.
34’ indicates a similar arm on the opposite
side of the plate to limit the reverse move-

| ment.
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As soon as the arms 21 and 22 have ar-
rived at the limit of their movement and rest
against the stop 34, which constitutes the
proper closed relation of the switch blade,
the detent 24 falls into the adjacent notch 31
under the impulse of its spring 29. The re-
verse movement of the parts takes place in
exactly the same way as the movement
above described. 1t 1s evident that the mu-
tilated gear will be first rotated to the lett,
and finally its teeth will strike the detent 24,
so as to release the same, and allow the
switch arm to follow the mutilated gear by
an abrupt movement.

Not only is the application of power to the
mutilated gear direct and positive, but the
spring action upon the switch blade 1s also
direct and efficient on account of the nature
of the spring used. The arrangement of a
spring 27 of steel wire coiled around the
bushing 11, gives a very high degree of re-
siliency 1n the extremities 28 and 28, and
which resiliency is 1n a direction i1dentical
with the movement produced 1n the switch
element at all times! 1 regard this as an
important feature, since 1t insures proper
movement of the switch blade notwith-
standing any ordinary amount of friction
which may be exerted by the close rubbing
contacts of the blade with the terminals 5.
In practice the terminals 5 are made of
fairly stiff sheet metal spring blades be-
tween which the switch elements 6 pass 1n
one direction or the other as required.

What I claim, 1s:—

1. In an electric switch, a gear having
teeth at diametrically opposite points sepa-
rated by plain or untoothed portions, means
for angularly moving the same, a switch
blade, means carrying said blade and having
a detent in the path of said teeth, fixed
means normally engaging said detent, and
spring connections between said gear and

switch blade.

2. Tn an electric switch, a pair of buttons

having racks attached thereto, a mutilated

gear In engagement with said racks, a
switch blade co-axial with said gear. means
for impelling said switch blade to have an
abrupt movement, and means acted upon
by the teeth of said gear for releasing said
switch blade after a predetermined angular
movement of the gear.

3. In an electric switch, a switch element
having an arm movable therewith, a detent
having ears to engage said arm-and slidable
radially thereon, said detent having inclined
or cam surfaces, a gear having an arm,
spring connections between said arms, said
oear being arranged to impinge against said
inclined surfaces and release the detent.

4. In an electric switch, a frame having a
plate extension projecting therefrom, said
plate exteunsion having a pair of notches
therein, a spindle carried by and rotatable
within said plate extension, switch blades
carried by said spindle, means for impelling
said spindle rotatably, and means normally
resting in the notches of said plate extension
arranged to resist movement of the spindle.

5. In an electric switch, a frame having a
plate extension rigidly projecting there-
from, said plate extension hawving a pair of

notches therein, a spindle carried by and ro-

tatable within said plate extension, a spring
for impelling said spindle in direction of
rotation, means normally resting in said
notches for restraining movement of the
spindle, and a part movable to release the

spindle after a predetermined movement of

said part.
In witness whereof, I subscribe my signa-
ture, 1n the presence of two witnesses.

JOHN HENRY DALE.

Witnesses:
F. A. Hopron,

E. K. BayNon
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