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Maiter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue,

ABSTRACT OF THE DISCLOSURE

A manually operable toggle switch having positive ac-
tion, that is, an unyielding connection from the operating
lever to the movable contact, through at least a portion
of lever movement ito forcibly break open sticking or
welding contacts combined with snap action and free
space between stationary contacts to prevent sliding con-
tact from tracking arcing products therebeiween.

—————— Y ———

Background of the invention

This invention relates to positive action switches and
more particularly to manuvally operable switches of the
type having a positive and unyielding connection between
the operating member and the movable contact for a
sufficient portion of the operating member movement
whereby positive force may be applied to open the con-
tacts combined with snap action and improved contact
means therefor.

While not limited thereto, the invention is especially
applicable to toggle switches of the self-enclosed type.

Summary of the invention

An object of the invention is to provide improved
positive action switches.

A more specific object of the invention is to provide
improved contact means for positive action switches.

Another specific object of the invention is to provide im-
proved switch structures affording positive action followed
by snap action for switch operation together with use of
sliding contact action for maintaining the contacts clean.

Another specific object of the invention is to provide
a positive action and snap action switch with improved
bridging contact means,

Another specific object of the invention is to provide
a combined positive action and snap action switch with
improved bridging contact means affording sliding double
break without having the movable contacting portion rub
on any insulation in the open position.

Another specific object of the invention is to provide
a switch of the aforementioned type which is readily
adapted for single-pole double-throw or single-pole triple-
throw construction with minimum modification.

Another specific object of the invention is to provide
a positive action switch structure which is especially
adapted for hermetic sealing.

Other objects and advantages of the invention will here-
inafter appear.

Brief description of the drawings

These and other objects and advantages of the inven-
tion and the manner of obtaining them will best be under-
stood by reference to the following description of an
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exemplary embodiment thereof taken in conjunction with
the accompanying drawings, wherein:

FIGURE 1 is a front elevational view partly in section
showing a single-pole double-throw toggle switch in its
center open position;

FIG. 2 is a cross-sectional view showing a top view of
the contacts along line 2—2 of FIG. 1;

FIG. 3 is a fragmentary front elevational view partly
in section showing a single-pole triple-throw toggle switch
in its center position along line 3—3 of FIG. 4;

FIG. 4 is a cross-sectional view showing a top view
of the contacts along line 4—4 of FIG. 3;

FIG. 5 is a fragmentary cross-sectional view showing
the contact structure along line 5—35 of FIG. 4; and

FIG. 6 is a fragmentary cross-sectional view showing
the contact structure along line 6—6 of FIG. 4.

Description of the preferred embodiments

Referring to FIG. 1, there is shown a toggle switch of
the single-pole double-throw type having a center open
position, This switch is provided with a substantially rec-
tangular metal housing comprising a cup-shaped base
portion 2 open at the top on the tim of which rests
the reduced edge portion of an indexing plate 4 and a
relatively shallow cup-shaped cover portion 6 inverted
over the base portion so that its rim rests on the reduced
edge portion of indexing plate 4. The adjacent rims of
the base portion and cover portion are secured to one
another as by welding over and to the thin edge of the
indexing plate, this weld being depicted by 8 in FIG. 1.

Cover portion 6 is provided with a large hole at its cen-
ter into which is rigidly secured a bushing 10 having a
cross pin 12 therethrough for pivoting therein a toggle
lever 14. The toggle lever has a handle portion extending
upwardly from the bushing so that it can be grasped by
the hand to operate the switch, The toggle lever has a
lower end 14a projecting into the housing as shown in
FIG. 1 and terminating in 2 spherical end portion extend-
ing into a hole in a laterally reciprocable driving plate 16.
This hole in the driving plate is round except for approxi-
mately its upper half which is frusto-conical in form to
provide clearance as the toggle lever is rocked from its
middle position shown in FIG. 1 to either the left or right
side. For an illustration and description of driving plate
16 and its cooperation with the other parts, reference may
be had to H. W. Hults copending application, Ser. No.
534,719, filed concurrently herewith, now Patent No.
3,333,074 dated July 25, 1967. For present purposes,
it might be sufficient to observe that driving plate
16 is mounted on an actuator block 18 for limited move-
ment relative thereto in opposite lateral directions during
which one or the other snap-action helical spring is com-
pressed and for further movement during which the driv-
ing plate engages a side of the spring pocket on the actu-
ator block to apply positive force through the latter to
the movable contact.

A pair of indexing detent plungers 20 are mounted
on the actvator block in front of and behind the driving
plate for holding the actuator block in its center position
or in one of two opposite end positions. As shown in
FIG. 1, the indexing detent plungers are held in slots in
the actuator block and are biased upwardly by helical
compression springs 22 so that the hemispherical por-
tions on top of the opposite ends thereof bear against
the indexing plate and are received in downwardly beveled
holes in the latter. Since there are two hemispherical por-
tions on each of the two indexing detent plungers, the in-
dexing plate is provided with four sets of three holes each
to receive them.

Bushing 16 is threaded externally so that it can be in-
serted in a hole in a mounting panel and a nut threaded
thereon to secure the switch to the panel.
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The switch shown in FIGS. 1 and 2 is provided with
sliding contacts of the bridging type, the contacting por-
tions of which are completely freed from contact with
anything in the open position of the switch. This con-
struction has clear advantages over former types wherein
the contacting portions of the bridging contacts rode over
or rubbed on insulation between the stationary contacts
with its inherent problems of drawing conductive arcing
products along such insulation having a tendency to estab-
lish short circuits or leakage paths between stationary con-
tacts. Also, this prevents insulating particles from con-
taminating the contact surface which would result in
open circuit. For this purpose, bridging contact 24 is
provided with side rails 26a in the inner walls at the
junction thereof with the bottom of insulating base 26 on
which the edges of the movable bridging contact ride to
maintain its contacting portions free of any contact be-
tween the stationary contacts.

These side rails are at the same level as the upper
surface of the stationary contacts. This allows closing and
opening of the contacts with only lateral movement of
the movable contact. Since no significant up and down
movement of the movable contact takes place, this side
rail feature enables operation of the switch with less
force and also enables building of the switch into a
smaller and more compact package.

Base 26 lines the interior of base portion 2 of the
housing through approximately the lower half and bot-
tom of base portion 2. Insulating base 26 has molded
integrally therewith a pair of abutments or side rails 26a
on each of the front and rear interior walls, respectively,
in alignment with one another at points between sta-
tionary contacts 28, 30 and 32 as shown in FIG. 2 for
supporting the bridging contact in its open position as
aforementioned. This insulating base has rather thick
front and rear walls 26b and 26¢c as shown in FIG. 2
to provide flat surfaces on which actuator block 18 will
slide. These flat surfaces are provided with rounded
grooves 26d each having a ball bearing 26e therein
extending slightly above the upper flat surface of the base
porticn to reduce the friction and enhance the sliding of
the actuator block when the switch is operated. The
actuator block has a flat lower surface which rolls on
these ball bearings to insure snap action as soon as the
hemispherical portions of indexing plungers 20 are
cammed out of the beveled holes in indexing plate 4.

Actuator block 18 is molded of insulating material
and is similar to that shown and described in my copend-
ing application aforementioned except that the cam slot

has been eliminated from the lower surface thereof and

replaced by a downwardly extending portion 18a of
rather shallow height but high enough to receive the
movable bridging contact so that the left and right
shoulders thereof abut the upstanding arms of the
movable contact without substantial play or lost motion
therebetween and to permit a small amount of vertical
movement of the movable contact as it slides from the
side rails onto the contacts. A hole 18b extends upwardly
from the center of downwardly extending portion 18a for
receiving an helical compression spring 34 for biasing
the movable contact downwardly against the stationary
contacts thereby to provide the required contact pres-
sure. As shown in FIG. 1, bridging contact 24 is generally
U-shaped with the two upstanding arms embracing the
downward projection on the actuator block to transmit
positive action from the actuator block to the movable
contact. The lower portion or bottom of the U-shaped
contact is bent up or offset up to provide two rounded
contacting points on opposite sides thereof. Also this
offset portion has a raised nib at its center to locate and
retain the lower end of compression spring 34.

As shown in FIG. 2, movable contact 24 is almost as
wide as the switch cavity within base 26 with only a
small amount of clearance to permit free movement of
the movable contact to the left or right, Except for side
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rails 26a hereinbefore mentioned, the front and rear
walls of the base within the cavity are vertical and smooth
to keep the movable contact upright as shown in FIG. 1.

As shown in FIG. 1, a steel plate 36 is rigidly secured
as by welding to the bottom of the switch base portion
2 of the metal housing to thicken the bottom thereof,
This plate has holes coextensive with and in registration
with the holes in the metal base portion which are sub-
stantially larger than the round rod-like connectors 38,
40 and 42 extending therethrough from the respective
stationary contacts, Smaller holes are provided in insulat-
ing base 26 to snugly surround connectors 38, 40 and 42.
The larger holes in plate 36 and in base portion 2 are
provided to accommodate electrical insulation to insulate
the connectors from the housing. The holes in the plate
and base portion are filled with vitreous or ceramic
material 44 or the like which has the qualities of strength,
sealing and electrical insulating. As will be apparent, this
material rigidly secures connectors 38, 40 and 42 to
the base portion of the housing and electrically insulates
them from the latter, These connectors are adapted to
be connected to external terminals by which the switch
is connected to the circuit in which it is used.

When the toggle lever is pivoted to operate the switch,
it slides driving plate 16 relative to actuator block 18 and
compresses one of the snap-action helical springs be-
tween the driving plate and actuator block for a limited
amount of movement. The details of these springs and
driving plate are shown more completely in my copending
application aforementioned. When this spring has been
compressed a certain amount, the driving plate then
engages an abutment such as a side of the spring pocket
on the actuator block to afford an unyielding connection
from the toggle lever to the movable contact,

It will be apparent that after the toggle lever has been
moved enough to compress the snap-action spring, posi-
tive action is applied to slide the actuator block and mov-
able bridging contact 24 mounted thereon, This positive
action then causes the hemispherical portions of the
indexing plungers to be cammed out of the holes in the
indexing plate whereafter the snap-action spring acceler-
ates the actuator block and if the toggle lever was being
operated clockwise, the snap-action spring causes the
movable contact to slide off the side rails 26a and to
bridge stationary contacts 28 and 30. If the toggle lever
had been moved in the opposite direction, bridging of
stationary contacts 30 and 32 would have taken place.
The switch contacts are arranged and stationary contact
30 is larger than the other two so that the bridging contact
will come to rest on different points of contact 30. Thus,
clockwise operation of the toggle lever will cause the
bridging contact to come to rest on substantially the
center of contact 28 and on the right-hand portion of
contact 30. In the other position resulting from counter-
clockwise movement of the toggle lever, the movable
contact will come to rest on substantially the center por-
tion of contact 32 and on the left-hand portion of contact
30, In this manner, double wear of a single point of the
center contact 30 will be avoided, When the toggle lever
is now moved back toward the center position, the positive
action is applied to break any weld or sticking between
the movable and stationary contacts to insure that the
switch will be opened.

The modification shown in FIGS. 3 to 6 provides a
single-pole triple-throw switch. Reference characters like
those in FIGS. 1 and 2 are used thereon for like parts,

This version of switch requires a base 50 of insulating
material which has a larger cavity therein to accommodate
an additional row of stationary contacts and a second
movble bridging contact. As shown in FIGS. 3 to 6,
there is provided a first row of three stationary contacts
52, 54 and 56 like those in FIGS. 1 and 2 except that they
are near the front of the base portion 50 to provide room
behind them for a second row of stationary contacts 58
and 60. As shown in FIG. 4, contacts 58 and 60 are stag-
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gered relative to the first row or are placed opposite the
spaces between the contacts in the first row so that one
movable contact will engage them in the center position
of the toggle lever, A first movable bridging contact 62 is
provided for engaging a pair of the stationary contacts
in the first row when the toggle lever is in its left or right
position. A second movable bridging contact 64 is pro-
vided for engaging the stationary contacts in the second
row when the toggle lever is in its center position.

As shown in FIG. 4, base 50 has two side abutments
LonJ or side rails 50a at the bottom of the front wall
within the cavity along which one edge of bridging con-
tact 62 rides and on which it is supported when the toggle
lever is in its center position. These side rails 50a are op-
posite the spaces between stationary contacts 52-54 and
54-56.

Base 50 also has three side abutments or side rails 50b
at the bottom of the rear wall within the cavity along
which one edge of bridging contact 64 rides and on which
it is supported in either left or right position of the toggle
lever.

Since these side rails support only one edge portion
of the movable bridging contacts, it will be apparent that
some side abutment means must be provided for keeping
them from tipping over. This means comprises a down-
wardly hanging wall 66a integral with actuator block 66
as shown in FIGS. 4, 5 and 6 and as shown in phantom
(dotted) lines in FIG. 3. The unstanding arms of the
movable contacts wil] lean against or abut opposite sides
of this wall which moves with the movable contacts to
keep them from dropping at one side between the sta-
tionary contacts,

This wall 66a hangs down from a short downward
projection 66b which is embraced by the upstanding arms
of movable contacts 62 and 64 on opposite sides of inte-
gral wall 66a and which keeps the movable contacts in
registration with the actuator block while allowing limited
vertical movement of the movable contacts. A pair of
helical compression springs 68 and 70 are retained in
recesses in the actuator block as shown in FIG. 5 and
bias the movable contacts against the stationary contacts.

As shown in FIG. 4 in broken lines, stationary contact
54 is connected by a conductive strap 72 to contact 60,
For this purpose, insulating base 50 is provided with a
diagonal groove in the bottom of its switch cavity for
strap 72.

The bottom of the base is provided with four holes
through which the connectors of stationary contacts 52,
54, 56 and 58, respectively, extend to external terminals.
These connectors are insulated from base portion 2 of
the housing and from plate 36 and are rigidly secured in
place and sealed to the housing by material 44 as herein-
before described in connection with FIGS. 1 and 2.

As shown in FIG. 3, stationary contact 60 is not pro-
vided with a connector extending through the housing.
Instead, contact 60 is only connected through strap 72
to stationary contact 54. This arrangement and connec-
tion of stationary contacts makes contact 54 common.
That is, in the left position of the movable contacts,
bridging contact 62 connects contact 52 to common con-
tact S4. In the center position, bridging contact 64 con-
nects contact 58 to common contact 54 through contact
60 and strap 72. And in the right position, bridging con-
tact 62 connects contact 56 to the common contact.

While the apparatus hereinbefore described is effective-
ly adapted to fulfill the objects stated, it is to be under-
stood that I do not intend to confine my invention to the
particular preferred embodiments of positive action
switches disclosed, inasmuch as they are susceptible of
various modifications without departing from the scope
of the appended claims.

Claims [I claim]:

1. In an electric switch, the combination comprising:

an insulating base;
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stationary contacts mounted in said base in spaced
apart relation;

movable bridging contact means;

an actuator block mounted for sliding movement along
said base;

means between said actuator block and said movable
bridging contact means providing an unyielding con-
nection therebetween in the direction in which said
actuator block is moved and resiliently biasing said
movable bridging contact means toward said station-
ary contacts;

a manually operable lever;

means providing an unyielding connection between
said lever and said actuator block to transmit posi-
tive force for at least a portion of the movement of
said lever for closing or opening the contacts if they
stick or weld;

means mounting said stationary contacts so that the
contacting portions thereof are raised above the sur-
face of the base at points therebetween;

and side abutments for supporting said movable bridg-
ing contact means at edge portions thereof when the
same is moved off the stationary contacts so that
the contacting portions thereof remain clear of any
insulating material between the stationary contacts.

2. The invention defined in claim 1, wherein said means

providing an unyielding connection comprises:

potential energy storing means effective in response to
initial movement of said manually operable lever;

positive action means responsive to further movement
of said manually operable lever;

and means responsive during said further movement
for rendering said potential energy storing means
effective to cause snap-action movement of said
actuator block.

3. The invention defined in claim 2, wherein said po-

tential energy storing means comprises:

a pocket in said actuator block;

a helical compression spring in said pocket;

a driving member movable by said manually operable
lever and having an arm for compressing said spring
during initial movement thereof and lateral arms for
engaging a side of said pocket to cause positive move-
ment of said actuator block during further movement
of said driving member;

and indexing means for restraining said actuator block
during said initial movement and for releasing said
actuator block in response to said further movement.

4. The invention defined in claim 3, wherein said index-

ing means comprises:

a spring biased indexing plunger mounted on said actu-
ator block:

and a stationary indexing plate against which said in-
dexing plunger is biased and allowing cammed re-
lease thereof in response to said further movement.

S. The invention defined in claim 1, wherein said mov-

able bridging contact means comprises:

a U-shaped metal strap member having its bottom por-
tion offset upwardly to form two rounded contacting
portions and having its upstanding arms embracing
a pgrtion of said actuator block for movement there-
with;

and a compression spring bearing on said actuator block
for biasing said U-shaped member against the sta-
tionary contacts to afford contact pressure when the
contacts are closed.

6. The invention defined in claim 1, wherein:

said insulating base comprises an clongated cavity
therein along the bottom of which said stationary
contacts are arranged in alinement;

and said side Lrails comprisesy abutments comprise
ridges molded integrally with said base at the junc-
tions of the side walls and the bottom within said
cavity and in registration with the spaces between
said stationary contacts.
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7. The invention defined in claim 1, wherein:

said movable bridging contact means comprises two
U-shaped metal strap members, each having its bot-
tom portion offset upwardly to form two rounded
contacting portions and having its upstanding arms
embracing a protuberance on the bottom of said
actuator block for movement therewith;

compression springs bearing on said actuator block for
biasing said U-shaped members against the station-
ary contacts to afford proper contact pressure when
the contacts are closed;

said side abutments comprising a hanging wall integral
with said actuator block between said U-shaped
members for supporting the inner sides of the latter
[while] and side rails on which the outer sides there-
of ride [on said side rails] when the contacts are
opened; and said stationary contacts comprise two
rows thereof arranged for bridging by the respective
U-shaped members.

8. The invention defined in claim 7, wherein said two

rows of stationary contacts comprise:

three contacts in one row arranged so that one end con-
tact will be bridged by one U-shaped member to the
center contact in one extreme position of said man-
ually operable lever and the other end contact will
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be bridged to said center contact in the other extreme
position of said manually operable lever;

and two contacts in the other row arranged to be
bridged by the other U-shaped member in the center
position of said manually operable lever.

9. The invention defined in claim [2] 8, wherein said
two rows of stationary contacts further comprise:

a connector connecting one of the contacts in said
other row to the center contact in the first mentioned
row to provide a single-pole triple-throw switch.
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