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This invention relates to  circuit-controlling
devices, and more particularly to push button
switches. ' : o

One of the objects of this invention is to pro-

5 vide & simple and thoroughly practical push but-

ton switch construction capable of rapid and
inexpensive manufacture, of thoroughly reliable
action and of long-continued service in practi-
cal'use. Another cbject is to provide a compach

10 push button switch construction having a quick -

make-and-hreak action by means of mechanism
of simple and rugged construction and the parts
of which are capable of rapid manufacture and
ease of assembly. Another object is to provide
15 a push bubtton switch construction capable of
ready attachment to & wall or conduit box. An-
other.object is to provide a push button switch
construction of the above-mentioned character
capable of long-continued and dependable oper-
20 ation in circuits of commercial voltages like 110
volts. Another object is to provide a push but-
fon switch construction having a quick make-
and-break action and operating to maintain the
switch in operated condition only so long as the
25 push button remains or is held depressed. An-
other object is to provide a push button switch
construction of the above-mentioned character in
which the moving parts may be constructed rug-
gedly and of relatively heavy material, all with-
80 out sacrifice of compactness of construction or
dependabiiity and simplicity of ) operation and
action. . Other objects will be in part obvious or

in part pointed out hereinafter.
The invention accordingly consists in the fea-
35 tures of construction, combingtions of elements,

and arrangements of parts as will be exemplified

in the structure to be hereinafter described and
the scope of the application of which will be
indicated in the following claims.

40 In the accompanying drawing, in which is
shown one of various possible embodiments of
our invention,

Figure 1 is a vertical central sectional view of
the assembled push button switch showing. the

45 parts in their normal position ready for manual
actuation; :

Figure 2 ig & horizontal sectional view, as see
along the line 2—2 of Figure 1; i

Figure 3 is a vertical sectional view, as seen

80 along the line 3—3 of Figure 1;

Figure 4 is a view similar to that of Figure 1
excepting thati cerfain parts are shown in their
operated position and certain parts being broken
away for grealer simplicity of illustration;

55  Pigure 5 is a perspective view of a mstal in-

sert acting as a guide for varicus prarts and as
8 bearing for certain moving parts;

Figure 6 is a perspective view of a contact
shoe; and

Figure 7 is an end view of the switch construc-
tion-as seen from the right in Figure 1.

‘Similar reference characters refer to similar

parts throughout the several views of the draw-
ing. - -
. Referring now again to the drawing and more
particularly to Figures 1 and 2, there is shown
a metallic sleeve-like member 19 fianged, as at

11, at ibs left-hdnd end, as viewed in the draw-~

60

ing, the flanged portion 11 being concaved at .

its outer face and apertured to receive and guide
a push button 12 made of any suitable material,
such as hard rubber, bakelite, or the like. - The
sleeve 10 is exteriorly threaded as at 13 to re-

70

ceive a nut 14 between which and the flange 11

8 wall’ plate, panel, or any other suitable aper-
tured support, may be clamped to hold the ag-
sembled push button switch in. position,

The sleeve member 10 which, as will be clear

75

from the: foregoing, is cylindrical and hollow, _

has fitted into its right-hand end a substantially
cylindrical member generally indicated at 15,
made of a suitable solid dielectric material, such
as bakelite, hard rubber, or the like, the member
15 being suitably shouldered to abut against the-
right-hand end of the sleeve 10. - Suitable screws
18 passing through the sleeve 10 and threaded
into the portion of the member 15 that is received
within the sleeve serve to hold the sleeve 10 and
the member-15 in assembled relation.

The member 15, generally cylindrical as above ¢

noted, is, however, cut away, having in fact a
recess 17 (see Figs. 1, 2, § and 4) of substantially
rectangular cross-section (Fig. 2) and extending
substantially transversely to the axis of the mem-
ver ‘15, leaving side ‘wall portions 152 and 15
(Figs. 2 and 3). Into this recess there extend
the spring contact members 18 and 19, the latter
being: made up of suitable spring sheel metal,

such as phosphor bronze or the like, and having .

portions 182 and 19* adapted to rest against the
right-hand end face of the member 15 {0 which
they are secured in any suitable manner. Thus
the portion 18 of the spring contact 18 is secured
by a small securing screw 20 and by a larger screw
21 which serves also as a binding screw to permit
& conductor to be placed in electrical connection
with the contact 18. "The portion 19& (Fig. 2) is
similarly secured to the right-hand end face of
the member 15, the screw 22 serving ‘both to
secure’ the member 19 and permit the fastening
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thereto of a conductor, as is clearly shown in
Figure 2. The right-hand end portion of the
member 15 is cut away to permit the portions 18b
and 19% of the contacts 18 and 19 to pass from
the right-hand end face of the member 15 into
the recess 17. The spring contacts 18 and 19
thus extend substantially crosswise of the mem-
ber 15 but within the open-ended recess 17, and
it will be noted that they are of sufiicient length
to have, due in part to the spring material of
which they are made, a good yielding action.
The securing screws above-mentioned, which
hold the spring contacts 18 and 19 in place may,
if desired, be threaded into the solid right-hand
end portion of the solid dielectric material 15,
but preferably we secure two metal plates 24 and
95 (Fig. 2) to the end face of the member 15, as
by molding the plates 24 and 25 into the mate-
rial of the member 15 or by the use of pins, screws,
or the like. These plates 24 and 25 we preferably
mske of a substantially heavy plate metal and
it is into these plates 24 and 25 that the securing
and binding screws above-mentioned are thread-~
ed. Thus we are able to provide lasting and rigid

threaded parts for receiving particularly the bind-.

ing screws 21 and 22 which are more frequently
manipulated. :

Extending centrally and crosswise of the right-
hand end face of the solid dielectric member 15
and integrally formed therewith is a flange 15¢
of sufficient length in the direction of the axis
of the member 15 to form a dependable partition
or barrier between the portions 18* and 192 of
the contact springs, and particularly between the
binding screws, thus to insure against the possi-
bility of a crossing of the connecting conductors
leading to the binding screws 21 and 22.

Considering now the mechanism coacting with
the spring contacts 18 and 19, it is first to be
noted that we provide a sheet metal member 26,
shown in perspective in Figure 5, adapted to func-
tion as a combined guide and support and bearing
member for certain of the moving parts of the
mechanism. The member 26 is shaped substan-
tially as is clearly shown in Figure 5, being pro-
vided with spaced side walls 26> and 26° held in
spaced relation by a cross-connecting part 26°
which in turn is provided with a lug 26e. The
side walls 262 and 26 are of a sufficient length
in g vertical direction, as viewed in Figure 8,
and are spaced apart sufficiently to be snugly
received between the inside faces of the side wall
portions 15* and 15° (Fig. 3) of the member 15.
This latter relation of the parts is clearly shown
in Figure 2 and also in Tigure 3. Suitable pins
31 (Fig. 3) hold the sheet metal insert 26 in posi-
tion in the recess 17.

The side walls 262 and 26° are recessed (see
Fig. 5) at 26 and 26¢, respectively, to form bear-
ing seats for the bearing members 27& and 27°
of a contact-bridging or shoe member 27, shown
in perspective in Figure 6. The member 27 is
generally of a U-shape, having a contact shoe
ac for coaction with and for bridging the spring
contacts 18 and 19.

The contact-bridging member 27, which may be
struck up out of sheet metal, is assembled with
respect to the insert 26 (Fig. 5) so that the bear-
ing members 272 and 27" rest in the bearing seats
26t and 26¢, the merber 27 being thus mounted
for oscillation toward and away from the con-
tacts 18 and 19 (see Figs. 1 and 4). The member
97 is held in this assembled relation with respect
to the insert 26 by means of a coiled spring 28,
one end of which is secured to the contact shoe
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portion 27¢ and the other end of which is secured

" to the lug 26¢ of the member 26, as is clearly shown

in Figures 1, 3 and 4. The range of oscillating
movement of the bridging member 27, limited
substantially by the walls of the recess 17, is such
that it may pass to either side of the substantially
vertical plane or line passed through the axis
of oscillation of the member 27 and the point to
which the lower end of the spring 28, as viewed
in Figures 1 and 4, is connected. With this ar-
rangement the spring 28 tends to hold the bridg-
ing member 27 in whatever position that it has
been moved; in Figure 1 the member 27 is shown
swung to the left of the above-mentioned vertical
plane or line and in Figure 4 it is shown as swung
to the right. This toggle relation between the
spring 28 and the bridging member 27 makes
certain that the osciliating movements of the
bridging member 27 are of a rapid character and
take place with a so-called “snap” action, a
feature of importance in making and breaking
circuits. of relatively high potentials, such as
ordinary commercial voltages like 110 volts or
the like.

Coacting with the toggle members 27 and 28
above-described, however, is a plunger 29 having
its left-hand end, as viewed in Figures 1 and 2,
suitably secured to the push button 12 and hav-
ing its right-hand end passed through and

guided by an opening 15¢ in the member 15, the

plunger 29 being of sufficient length to extend
into the recess 17 and between the walls 262 and
26b of the member 26 (Fig. 3). 'The plunger 29
has at its right-hand end an opening 292 (better
shown in Fig. 4) through which the coiled spring
28 passes (see also Figs. 1 and 3).

Interposed between the left-hand end of the
membper 15 and . the push button 12 is a coiled
spring 30 (Figs. 1 and 2) conveniently extending
about the plunger 29 and having its right-hand
end preferably seated and held in a recess 158 in
the left-hand end of the member 15. Spring 30
opposes the movement of the push button 12 in a
direction toward the right and is of a sufficient
strength with respect to the toggle spring 29 to
overcome the tension of the latter when in the
position shown in Figure 4 and thus to return
the parts to and hold them in the position shown
in Figure 1.

An open-ended cylindrical shell 32 preferably
of solid dielectric material, such as fiber, bakelite,
or the like, is snugly received over the member
15 and abuts against the right-hand end of the
metallic sleeve member 10 (see Figs. 1 and 4),
thus closing the open ends of the recess 17. The
shell or sleeve 32 is, furthermore, of a sufficient
extent to have its right-hand end, as viewed in
Figure 1, terminate substantially in the same
plane with the outer edge of the dividing flange
or barrier 15¢ (Fig. 2) which separates the bind-
ing screws 21 and 22 and related parts, thus
forming two well defined pockets at the extreme
right-hand end of the push button switch con-
struction for snugly housing and receiving the
conductors that are connected by the binding
serews 21 and 22 to the spring contacts 18
and 19.

In the operation of the device it is first to be
noted that the parts normally assume the posi-
tion shown in Figure 1, in which it will be seen
that the spring 30 that yieldingly opposes manual
depression of the push button 12 holds the bridg-
ing member 27, in coaction with the spring 28,
in-one of its two positions namely, in that posi-
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tion in which it is out of bridging relation to the
spring contacts 18 and 19.

Depression of the push buiton 12 by move-
ment thereof in a direction toward the right, as
viewed in Figures 1 and 2, overcomes the tension
of spring 30 and effects a bowing of the spring
28 toward the right, as viewed in Figure 1. This
latter action is accompanied by such a movement
of the member 27 in clockwise direction as will
carry the point of connection thereto of the
spring 28 to the right of the substantially vertical
line or plane passed through the axis of oscilla-
tion of the member 27, whereupon the spring 28,
supplemented in its action by the force of the
manual depression of the push button 12, snaps
the contact shoe 27¢ into bridging contact with
the spring contacts 18 and 19. The yielding action
of the latter is such that a good contact pressure
is insured while the character of the movement
of the contact shoe 27¢ with respect to the contact
springs iz such that a wiping action of relatively
large range takes place to insure the keeping of
the contact surfaces bright, clean, and free from
oxidation or corrosion. Thus the circuit is closed,
the parts assuming the position shown in Figure
4, and it remains closed only as long as the push
button 12 remains depressed.

Relesse of the push button 12 permits the
spring 30 to move the button 12 and plunger 29
in a direction toward the left, the spring 30 hav-
ing a strength sufficient to overcome the biasing
action of the spring 28 in tending to hold the
parts in the position shown in. Figure-4. The
spring 30 thus effects 2 bowing of the spring 28
in a direction toward the left, as viewed in Fig-
ure 4, a first portion of the retrograde move-
ment of the plunger 29 being accompanied by a
relatively slight movement of the point of con-
nection of the spring-28 to the leit of the sub-
stantially vertical plane or line passed through
the axis of oscillation of the member 27, where-
upon the bridging member 27 is quickly snapped
into the position shown in Figure-1, effecting a
rapid break of the circuit with accompanying
diminution of arcing. The spring 30 further co~
acts with the spring 28 in holding the. parts in
the position shown in Figure 1.

Preferably the movement necesssary to achleve
alinement of the pivots of the toggle members
when moving the bridging member 27 in circuit-
opaning direction is less than that necessary to
achieve alinement of the pivots of the toggle
members when moving the bhridging member in
circuit-closing direction, as will be clear from a
comparison of Figures 1 and 4. Also, the con-
tact shoe 27¢ and the spring contacts 18 and 19
have a sufficiently great overlapping action so
that the actual separation of the shoe from the
contacts, and hence the actual breaking of the
circuit, does niot take place until the snap action
achieved by the spring 238 and indeed supple-
mented by the spring 20 has come into play.

Under certain circumstances of use, we mayfind
it desirable tc remove the spring 30 so that -the
toggle spring 28 may alone act to hold-the con-
tact making parts in either position shown in
Figure 1, or the position shown in Figure 4,
the toggle spring, by vreason of its connec-
tion with the push button 12 acting to hold
the push button 12 in its outermost position (see
Figure 1), or in its inner-most position. Under
these circumstances depression of the push but-
ton changes the condition of the circuit in which
the contact devices are connected, while to re-

3

button 12 has to be manually pulled or g1ven a
retrograde movement.

‘We have above pointed out that we. may use the
screws 21 and 22 (see Figure 2) for clamping the
conductors of the circuit to the parts 182 and 19%,
but we wish it to be understood that we may and
preferably do provide upstanding ears 18! and
19f respectively integrally formed with the parts
182 .and 192 for soldering the conductors in place
to make the desired electrical connections to the
spring contacts 18 and 19.

Preferably, also we prefer to close the pockets
hereinbefore mentioned, one on either side of
the barrier 15¢; this we may achieve by means of
a disc 33 (Figures 1, 2 and 3) made of a suitable
insulating material, such as fiber or the like, and
preferably of a diameter egual to the outside
diameter of the sleeve 32. This disc 33, as is bet-
ter shown in Pigure 7, is removably secured- in
closing position by means of a screw 34 threaded
into the barrier 15, and is provided with suitable
apertures 35 and 36 (Figure 7) through which
the conductors leading to the respective pockets,
one on either side of the barrier 15, may be passed
for connection to the binding screws 21, 22, or
to the ears 18f, 191, :

Thus it will be seen that there has been pro-
vided in this invention a push button switch con~
struction in which the various objects herein-
above noted, together with many thoroughly
practical advantages, are successfully achieved.
It will be seen that the apparatus is well-adapted
for handling relatively high voltage circuits, such
as circuits of usual commercial voltages like 110
volts, that it is exceedingly compact of action,
and well adapted for long-continued use. For
example, the coacting bearing portions of the
members 26 and 27 may be made of substantially
heavy mafterial to insure against rapid wear.
Furthermore, it will be seen that the device is
well adapted for rapid and inexpensive manu-
facture, and well adapted to meeting the vary-
ing conditions of hard practical use.

As many possible embodiments may be made
of the above invention and as many changes
might be made in the embodiment above set
forth, it is to be understood that all matter here-
inbefore set forth, or shown in the accompanying
drawing, is to be interpreted as illustrative and
not in a limiting sense.

We claim:

‘1. In push button switch construction, in com-
bination, a substantially cylindrical housing hav-
ing a pair of contact members mounted adja~
cent one end thereof and having a plunger mov-
able substantially axially of said housing at the
other end thereof, a contact-bridging member
mounted substantiaily intermediate the ends of
said housing for oscillation about an axle extend-
ing substantially transversely to the axis of said
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housing, a coiled spring extending crosswise of ~

said housing and coacting with said bridging
member for biasing the latter to either side of
the axis of oscillation of said member, said pling-
er having an aperture through which said coiled
spring passes, and a spring for biasing said
plunger in circuit opening direction.

2. In push button switch construction, in com~
bination, a substantially cylindrical housing hav-
ing a pair of contact members mounted adjacent
one end thereof and having a plunger movable
substantially axially of said housing at the other
end thereof, a contact-bridging member mount-
ed substantially intermediate the ends of said

14¢

14

verse or again change that condition the push housing for oscillation about an axis extending 150
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4

substantially transversely to the axis of said
housing, means through which said plunger ac-
tuates said bridging member and acting to hold
the latter on either side of its axis of oscilla~
tion, and means preventing said last-mentioned
means from holding said bridging member in cir-
cuit-closing position. .

3. In push button switch construction, in com-
bination, a substantially cylindrical housing hav-
ing a pair of contact members mounted adjacent
one end thereof and having a plunger movable
substantially axially of said housing at the other
end thereof, a contact-bridging member mounted
substantially intermediate the ends of said hous-
ing for oscillation about an axis extending sub-
stantially transversely to the axis of said hous-
ing, said member being substantially U-shaped
and the portion connecting the legs thereof be-
ing adapted to bridge said contacts, a coiled spring
anchored at one end to said housing and con-
nected at its other end to said portion for bias-
ing said bridging member to either side of its
axis of oscillation, said plunger having an aper-
ture through which said spring passes, and a
spring operating upon said plunger and of suf-
ficient strength to overcome the ‘biasing action
of said coiled spring.

4. In push button switch construction, in com-
bination, a housing of insulating material hav-
ing supported adjacent one end thereof two con-
tacts, an oscillatable contact-bridging member,
a metallic insert carried within said housing and
provided with bearing seats for oscillatably sup-
porting said bridging member, a spring connected
to said metallic insert and acting upon said bridg~
ing member to bias the latter toward contact-
bridging position, and a spring-opposed plunger
for actuating said bridging member, the spring
opposing said plunger having a strength suffi-
cient to overcome the biasing effect of said first-
mentioned spring.

5. In push bufton switch construction, in com-
bination, a member of solid dielectric material
having means at the front end thereof for guid-
ing a push button, a push button slidably guided
by said guiding means, said member having -a
recess near its rear end, said recess being ex-
posed through a wall of said member, a metallic
insert dimensioned to be received within said

 recess and provided with spaced bearing recesses,

a swinging contact having portions resting in
said bearing recesses, a spring connecting said
swinging contact and said member and acting
in a direction to hold said swinging contact por-
tions in said bearing recesses and forming a tog-
gle with said swinging contact, a relatively fixed
contact carried by said member in a position
to be engaged by said swinging contact, means
anchoring said insert in said recess, said member

30 having a passage leading from said recess to-

ward said guiding means, and means passing
through said passage and connecting said push
button and said spring whereby actuation of said
button actuates said toggle and said swinging
contact.

6. In push button switch construction, in com-
bination, a frame of insulating material having
a recess therein and an opening entering said
recess, said recess having an open end on-the
side of said frame, 4 metallic insert laterally in-
sertable through the open end of said recess in
the side of said frame and seated in said re-
cess and provided with & pair of reentrant bearing
seats, a contact carried by said frame, a circuit-

controlling member having a pair of portions .

1,044,529

adapted upon bodily movement of said member
to enter said bearing seats, a spring secured to
said circuit-controlling member and anchored
to said frame and forming with the former a
toggle, said spring acting upon said member in
a direction to hold said portions seated in said
bearing seats, and a plunger passing through said
opening and engaging said toggle for actuating
said member.

7. In push button switch construction, in com-
bination, a metallic shell having means for se-
curing it to a wall or the like and slidably sup~
porting a push button of non-conducting mate-~
rial, a part of insulating material, a contact mem-
ber carried by said shell but insulated there-
from by said insulating part, a circuit-control-
ling member movably supported with respect to
said shell and having a circuit-closing position
and a circuit-opening position with respect to
said contact member, means for operating said
circuit-controlling member including a metallic
plunger operated by said push button and a
spring for biasing said circuit-controlling mem-
ber toward either of its positions, said insulating
part having means for guiding said metallic
plunger, and means aiding said spring when said

 circuit-controlling member is in one position and

opposing said spring when said member is in its
other position.

8. In push button switch construction, in com-
bination, a metallic shell having means for se-
curing it to a. wall or the like and slidably sup-
porting a push button of non-conducting mate~
rial, a part of insulating material, a contact
member carried by said shell but insulated there-
from by said insulating part, a circuit-control-
ling member movably supported with respect to
said shell and having a circuit-closing position
and a circuit-opening position with respect to
said contact member, means for operating said
circuit-controlling meinber including a metallic
plunger operated by said push button and a
spring. for biasing said circuit-controlling mem-
ber toward either of its positions, said insulating
part having means for guiding said metallic
plunger, and a spring opposing depression of said
push button and having a sufficient strength to
overcome the biasing .action of said first-men-
tioned spring when said circuit-closing member
assumes a position in response to depression of
said push button.

9. In push button switch construction, in com-
bination, a member of solid dielectric material
having a recess extending transversely thereof,
a sheet metal U-shaped insert set into said re-
cess with the side arms thereof extending length-
wise of said recess and the cross member there-
of extending transversely of said recess, said side
arms being provided with bearing recesses, a
relatively fixed contact, a swinging contact hav-
ing portions resting in said bearing recesses, a
spring connected at one end to said swinging con-
tact and connected at its other end to the cross
member of said U-shaped insert and acting in
a direction to hold said swinging contact por-
tions in said bearing recesses and forming a tog-
gle with said swinging contact, and means for
actuating said toggle.

10. In push button switch construction, in

combination, a frame. including a part made of 1

solid dielectric material and having a. U-shaped
metallic insert therein, the side arms of said in-
sert being provided with bearing recesses, a con-
tact, a-circuit-controlling member having two
portions resting in said recesses, a spring con-
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nected at one end to said member and anchored
at its other end to the cross part of said U-shaped
insert and forming with said member a toggle,
and means for actuating said toggle.

11. In push button switch construction, in
combination, a frame of cylindrical shape carry-
ing contact making and breaking mechanism,
said frame terminating in a barrier of solid di-
electric material extending substantially diamet-
rically across the rear end of said frame, con-
necting terminals earried by said frame and ex-
posed one on each side of said barrier, a sleeve
of solid dielectric material extending about the
rear end of said frame to laterally encompass
said barrier and said terminals, a disk of solid
dielectric material extending across said barrier
and overlapping said sleeve, said disk having
apertures therein for the passage of conductors
therethrough, and means detachably securing
said disk in place.

12. In push button switch construction, in
combination, a frame of cylindrical shapse carry-
ing contact making and breaking mechanism,
said frame terminating in a barrier of solid di-
electric material extending substantially diamet-
rically across the rear end of said frame, connect-
ing terminals carried by said frame and exposed
one on each side of said barrier, insulating means
detachably -secured to said frame for laterally
encasing said connecting terminals said insulat-
ing means comprising a sleeve-like member re-
ceived over the exterior of said cylindrical frame
and a disk-like member abutting against the
rear end of said barrier and against the rear end
of said sleeve, and means detachably securing
said disk-like member to said frame, whereby
said insulating means is detachably secured in
place.

13. In push button switch construction, in com-
bination, a frame of cylindrical shape carrying
contact making and breaking mechanism, said
frame terminating in a barrier of solid dielectric
material extending substantially diametrically
across the rear end of said frame, connecting ter-
minals carried by said frame and exposed to
either side of said barrier, and an insulating disk
secured crosswise of said barrier and overlapping
said connecting terminals,

5

14. In push button switch construction, in com-
bination, a frame having a front portion in the
form of a metallic sleeve and a rear portion in
the form of a cylindrical block of insulation ma-
terial, the diameter of said block being less than
that of said sleeve, switching mechanism carried
by said frame, said block terminating in a barrier
sub-dividing the rear face of said block into at
least two portions, connecting terminals carried
by said last-mentioned portions and exposed
either side of said barrier, and a sleeve fitted over
said insulating block and abutting against said
metallic sleeve and having a length sufficient to
laterally encase said connecting terminals.

15. In push button switch construetion, in com-~
bination, a frame having a front portion in the
form of a metallic sleeve and a rear portion in the
form of a cylindrieal block of insulation material,
the diameter of said block being less than that of
said sleeve, switching mechanism carried by said
frame, said block terminating in a barrier sub-
dividing the rear face of said block into at least
two portions, connecting terminals carried by said
last-mentioned portions and exposed either side
of said barrier, a sleeve fitted over said insulating
block and abutting against said metallic sleeve
and having a length sufficient to laterally encase
said connecting ferminals, and a disk member
secured to said bleck and overlapping the rear
end of said second-mentioned sleeve to confine
the latter hetweeen itself and said metallic sleeve,

16. In push buiton switch construction, in com-

. bination, a member of solid dielectric material

having a recess exposed from the side of said
member, a sheet metal insert having side walls
provided with bearing recesses, a relatively fixed
contact, a swinging contact having portions rest-
ing in said bearing recesses, a spring connecting
said swinging contact and said member and act-
ing in a direction to hold said swinging contact
portions in said bearing recesses and forming a
toggle with said swinging contact, and a sleeve-
like member slipped over said solid dielectric
member for closing  said recess.

CHRISTIAN MILLER.
JOHN C. JOOST.
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