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My invention relates to electrical switches for opening
and closing electrical contacts in desired sequence.

An object of my invention is the provision of improved
mechanism for opening and closing electrical contacts in
a desired order or sequence.

Another object is the provision for opening and closing
contacts of an electrical switch in such manner as to pro-
vide desired operating characteristics.

Another object is the provision for flexibility in the
operation of an electrical switch.

Another object is the provision of alternate parts of a
switching mechanism so as to alter the operating charac-
teristics of the switching mechanism.

Another object is the provision for a unique camming
arrangement in an electrical switch to obtain the opening
and closing of contacts in a desired fiming sequence.

Another obj:ct is the provision of a novel construction
to provide results heretofore not obtainable.

Other objects and a fuller understanding of my inven-
tion may be had by referring to the following description

“and claims, taken in conjunction with the accompanying 3

drawings, in which:

Figure 1 is a perspective view of a switch housing em-
bodying my invention;

Figure 2 is a side view of a switch housing embodying
my invention with the cover removed to disclose working
parts of the switch mechanism;

Figure 3 is a rear view of the housing embodying my
switch mechanism shown in Figure 2 and looking in the
direction of the arrows 3—3 of Figure 2;

Figure 4 is an enlarged side view of one of the switch
mechanisms embodying my invention and shown removed
from the housing;

Figure 5 is a cross-sectional view taken through the
line 5—5 of Figure 4;

Figure 6 is an exploded or separated view showing
actuating parts of my switching mechanism;

Figure 7 is an enlarged cross-sectional view of my
switching mechanism taken through the line 7—7 of
Figure 3 and illustrating the relative position of parts of
the switching mechanism at different locations in the
mechanism;

Figures 8, 9, 10 and 11 illustrate typical relative posi-
tions of the parts in varying phases of the cycle of opera-
tion of a switch included in my switching mechanism;
and

Figures 12, 13 and 14 illustrate a typical series of alter-
nate forms of camming plates that may be utilized in my

. mechanism.

A typical use of my switching mechanism is for incor-
poration in the control box suspended by cables from a
hoist or other overhead mechanism and in which push
buttons protrude from the control box whereby manual
operation of the push buttons actuates the switching
mechanism.. For purposes of illustration, my invention
is described in connection with such a control box.

" As seen in the drawings, there is provided a rectangular
hollow housing 11 in which are positioned parts of the
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switching mechanism. The housing has a flanged port 17
at its upper end through which electrical conductors ex-
tend down from a hoist or other such device and enter
the housing and are there connected to suitable posts or
clips of the switching mechanism. Electrical conductors
are preferably encased with suitable insulation and con-
tained in a flexible supporting cable, this cable being
threadably secured to the internal threads of the flange 17
so as to properly support the housing 11.

A three-sided cover 12 is removable to make accessible
the sides and rear of the housing. The cover is flush
with the walls of the housing so as to form a continuous
and smooth outer surface on the housing 11. In Figures
2 and 3, the housing 11 is shown with the cover 12 re-
moved. ' :

Protruding from the housing is a button 13 and a
button 14. In use on a hoist, the upper button 13 may
be labeled “Up” and the lower button 14 may be labeled
“Down.” In a connection so made, upon pressing the
button 13, the switching connections are made to cause
the hoist motor to operate in an upward direction. Upon
pressing the button 14, the hoist motor is electrically con-
nected to operate in a downward direction.

There is an upright vertical center wall 15 extending
longitudinally in the housing 11, this vertical wall 15
being made up of the bases of two steel channels 18 and
19 secured back to back. This vertical wall 16 provides a
support upon which the components of the switching
mechanism may be mounied. There is an upright back
wall 16 on the rear side of the housing 11 which is welded
to the rearwardmost legs of the two channels 18 and 19.

Provided in the vertical center wall 15 are two rectan-
gular openings 20, one above the other. Mounted on
opposite sides of the vertical wall 15 and in axial align-
ment with each of the rectangular openings 20 are a pair
of electric insulating bodies or supports 21 of ceramic
material.. As there are two rectangular openings 29, one
above the other, there are in the illustration given four
of the ceramic bodies or supports 21. These ceramic
bodies or supports are arranged in pairs, one pair over
the other. The bottom or base of each ceramic body 21
of each pair of bodies faces the back or base of the other
of the pair of bodies 21. These ceramic bodies 21 are
electrical insulators and are formed as illustrated in the
drawings to provide support and guidance to the parts
carried thereby.

Integrally formed with each of the push buttons is an
actuating block 22 preferably made of a suitable plastic
material of an electrical insulating character. The form
of this actuating block 22 is shown in detail in Figure 6.
There is a longitudinally extending slot 23 formed in the
block 22 and extending therethrough. There are a pair of
cylindrical recesses 24 extending longitudinally of the
block from the rearward end thereof. A coil spring 25
positioned in each of these recesses 24 is biased to resil-
iently urge the block 22 and push button carried thereby
outwardly from the housing 11, that is, to a non-operat-
ing position. Upon manually pressing a push button in-
wardly, the resilient resistance of the coil springs 25 is
overcome and the block 22 with parts carried thereby is
moved inwardly. Upon removal of external pressure on
the end of the push button, the coil springs 25 immedi-
ately return the block 22 and move the push button out-
wardly. Thus, the actuating block 22 is longitudinally
reciprocated by the combination of manual operating and
the resilient springs 25.

Suitably riveted to each of the ceramic bodies 21 are
four fixed contact elements 26. These contact elements
26 are in the form of small buttons of suitable electrical
conducting characteristics and are wear-resistant to pro-
vide good electrical contacts in a switch. Because the
elements 26 are independently attached to the insulating
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body 21, they are electrically separated from each other.
Extending outwardly from each fixed contact element 26
is a post or connecting element 27, these posts having a
connecting screw 28 secured thereto. Electrical leads or
wires may be electrically connected to the posts by means
of the screws 27 in the usual manner to provide the de-
sired circuit incorporating the fixed contact elements 26.

A pair of movable bridging members 30 of suitable
electrical conducting material are carried by each of the
ceramic bodies 21.  Each bridging member has secured
thereto and carried adjacent its opposite ends movable
contact elements 29, each contact element 29 being di-
rected to face a fxed contact element 26. One cf the
bridging members 30 carrying a pair of movable contact
elements 29 is arranged in juxtaposition to one pair of
fixed contact elements 26 and the other bridging mem-
ber 3@ carrying a pair of movable contact elements is
arranged in juxtaposition to the other pair of fixed con-
tact elements carried by the ceramic body 2i. The mov-
able contact elements 29 are also of suitable electrical
conducting material providing wear-resistance suitable for
a good electrical contact in a switch. .

Each bridging member 39 is carried by a ceramic body
21 in such a2 manner that it may rock or tilt and also may
move wholly away from the pair of fixed contact elements
with which it is mated. To provide support and guidance
for each bridging member, there is a fulcrum supporting
member 32 extending outwardly from the ceramic body
21 through an opening in the bridging member, there
being a support 32 for each of the two bridging mem-
bers 30 carried by a ceramic body 21. This support 32
has a hooked outer end and a pivot pin 33 is positioned in
this hooked end of the support 32 in such a manner that
the pivot pin 33 may pivot or rock in the hooked end of
the support 32.

A spring 31 of suitable spring steel or other resilient
material in ribbon form and which will conduct electricity
is bent in the form of a loop, as shown in the drawings.
One end of the ribbon spring 31 has a bent-over portion
31-a which anchors against a bridging member 30 as
illustrated to resist displacement in the one direction. An
opening in the spring 31 accommodates the support 32
to permit the support to extend beyond the spring. The
other and outer end of the ribbon spring 31 has a cut-out
portion 31-b which permits the spring 31 to straddle the
hooked end of the support 32. The pivot pin 33 is an-
chored to the outer end of the spring 31 by having the
outer end bent around the pivot pin 33. The pivot pin
33 extends across the cut-out portion 31-b and under the
hooked end of the support 32. The bias of the spring 31
is such that the loop thereof tends to straighten out and
thus to provide a resilient force urging the bridging mem-
ber 30 against the ceramic body 21. This resilient force
vrging the bridging member toward the ceramic body,
that is, toward the right in Figures 8, 9, 10 and 11, urges
the movable contact elements 29 -toward and into firm
engagement with the fixed contact elements 26.

The pivoting or rocking of the pin 33 in the hooked
end of the support 32 also permits the bridging member
30 to rock or tilt relative to the ceramic body 21. Also,
the position of the spring 31 intermediate the ends of
the relatively rigid bridging member 30 and its engage-
ment by pin 33 facilitates the ready rocking of the bridg-
ing member relative to the support provided by pin
33. Also the bridging member may be laterally moved
without such tilting or rocking. A compound movement
of the bridging member is permitted by the arrangement.
The rocking permits the movable contact element 29 at
one end of the bridging member 30 to be spaced relative
to its opposed fixed contact element 26 differently from

‘the spacing of the movable contact element 29 carried
by the other end of the bridging member 30 relative to
its opposed fixed contact element 26. The rocking move-
ment and the lateral movement that may be imparted to
‘the bridging member 38 by the camming action permits
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the pair of movable contact elements carried by a bridging
member each to individually and separately engage an
opposed fixed contact element 26 or both to simultane-
ously engage both of the opposed contact elements 26.

The bridging member 30 is bent at two spaced locations
so as to provide a cam-follower surface 30-a adjacent
one end of the bridging member and a cam-follower sur-
face 30-b adjacent the other end of the bridging mem-
ber These cam follower surfaces are on the outer sur-
face of portions displaced away from the body of the
bridging member 3¢ and have the contour or curvature
illustrated in the drawings and particularly in Figures 7
to 11, inclusive. These bends providing the cam-follower
surfaces 30-o and 30-b are adapted to extend through
spaced openings 44 and 45 in the base 21. When both
the movable contact elements 29 carried by a bridging
member 38 are in engagement with their opposed fixed
contact elements 26, then the bends forming the cam-
follower surfaces 30-a¢ and 38-b protrude through and
beyond the respective openings 44 and 45 to transverse
the reference plane adjoining and parallel to the back
or base of the ceramic body 21.

There is carried by each actuating block 22 a pair of
camming plates, preferably of nylon material. Nylon
material is particularly desirable because besides being
an electrical insulator, it is wear-resistant and provides
a minimum of friction to sliding engagement of other
parts therewith. Because the camming plates may have
different forms to provide different operating character-
istics for my switch mechanism and thus may be alter-
nately used in the mechanism as desired, some alterna-
tive forms of camming plates are shown as plates A, B,
C, D and E. In Figure 6, camming plates A and B are
shown ready to be assembled with an actuating block 22
carrying the push button 13. The camming plates differ
in respect to the openings extending therethrough and
the disposition of the camming surfaces which border
the openings extending through the plates

To provide that the camming plates are correctly as-
sembled with the actuating block, there is provided a
tongue 22-a protruding from the block 22 on each of
its opposite sides. This tongue 22-¢ is adapted to fit in
a groove or recess provided in the top edge of a plate.
This groove in camming plate A is designated by the ref-
erence character 34-a, the groove in plate B is designated
by the reference character 34-b, the groove in plate C
is designated 34-c, the groove in plate D is designated
34—d and the groove in plate E is designated 3d—e.

In the camming plates illustrated, there are four rec-
tangular openings extending through the camming plates,
each of these rectangular openings being adapted to ac-
commodate a displaced bent portion providing the cam-
follower surfaces on each bridging member 3¢. The rec-
tangular openings in the camming plates have inclined
or sloping walls which provide camming surfaces. For
example, in camming plate A, the opening 35-« has a
camming surface 36-a. Also in camming plate A the
opening 37-a has an inclined camming surface 38-a.
The opening 3%-¢ in camming plate A also has an ap-
propriate camming surface bordering the same ead below
the opening 39-a and there is a fourth rectangular open-
ing having camming surface 490-a. As seen by compar-
ing the camming plates A, B, C, D and E shown in Fig-
ures 6, 12, 13 and 14, each of the alternate camming
plates has a different arrangement of rectangular cpen-
ings and a different arrangement and spacing of the cam-
ming surfaces. For example, in camming plate D, the
camming surface 36— is positioned differently from the
camming surface 36-e of camming plate E. Also the
spacing between the camming surface 36-d and the cam-
ming surface 38-d of camming plate D is different from
the spacing between camming surface 36-e and the cam-
ming surface 38-e of camming plate E.

There is a longitudina! slot 41 extending through the

camming plates A, B, C, D and E, this slot being the

same for all of the respective camming plates,
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~ The supports 32 are riveted to or otherwise suitably se-
cured to the ceramic body 21. Extending between and
electrically connecting the suoports 32 carried by-each
ceramic body 21 is a cross-piece 42. A pin 43 extending
through and electrically connected to the cross-piece 42
extends through the ceramic body 21 and protrudes from
its rearward face or back. The pins 43 carried by each
pair of ceramic bodies 21 arranged back to back are of
electrically conducting material and extend toward each
other as seen in Figure 5. The pins 43 of each pair are in
axial alignment but do not abut each other. To eleciri-
cally connect the two pins 43 opposed to each other, a
small sleeve 46 of electric conducting material is dis-
posed on the adjacent ends of the opposed pins 43 so as
to electrically interconnect the opposed pins 43 carried
by the pair of ceramic bodies 21.

The different movements of the bridging member 38
and hence of the movable contact elements 29 that may
be obtained with my device are illustrated in Figures 8, 9,
10 and 11. .

In Figure 8, the push button 13 is in its outermost posi-
tion so that the actuating block 22 and camming plate A
carried thereby are in their outermost position relative
to the housing 11. In this position of Figure 8, the cam-
ming plate A engages the outermost portion of the cam-
follower surfaces 30—a and 30-b of the bridging member
30. Thus, both of the movable contact elements 29
carried on the ends of the bridging member 30 are held
out of engagement with, that is, away from, the fixed
contact elements 26. Thus, there is no electrical com-
munication between the opposed contact elements 29
and 26 at the opposite ends of the bridging member 30.

In Figure 9, the push button 13 has been moved par-
tially inward so as to change the position of the camming
plate A. In this position, the cam-follower surface 30-b
of the bridging member 30 has been permitted under the
urging of the spring 31 to move to the right. This has
brought the lower movable contact elements 29 into en-
gagement with the lower fixed contact element 26. How-
ever, inasmuch as the cam-follower surface 30-a in Fig-
ure 9 is still held inward, that is, toward the left, by the
camming plate A, the upper movable contact element 29
is held out of engagement with the upper fixed contact
element 26. The bridging member has been rocked or
tilted by the camming plate A. Therefore, in this move-
ment of the camming member there is electrical connec-
tion provided through one set of opposed contact ele-
ments but not through the other set of opposed contact
elements.

In Figure 10, the push button 13 has been moved down-
wardly still further so that the camming plate A has been
moved down to the position illustrated. Here the cam-
ming plate has cleared and disengaged both the cam-
follower surface 30-a and the cam-follower surface 30-p
of the bridging member 30. Under the resilient urging
of the spring 31, the bridging member 30 has been moved
to its extreme position to the right so that both the mov-
able contact elements 29 are in engagement with their
opposed mating fixed contact elements 26.

In Figure 11, the push button 13 has been moved still
further downwardly to its inward limit so that the cam-
ming plate A has been moved downwardly to its inward
extreme limit. Here the cam-follower surface 30-a is
still permitted to remain in its position to the right as it
is unobstructed by the camming plate A. However, in
Figure 11 the cam-follower surface 36—b has moved out-
wardly, that is, to the left, to the position shown. The
cam-follower surface 3¢-b was cammingly moved to this
position by the upper inclined edge of the lower rectangu-
lar opening 37—« of the camming plate A. Thus, by a
camming action, the reciprocal movement of the camming
plate A moves the bridging member to the left, that is,
out of the rectangular openings in the camming plate.

It is therefore seen in Figures 8, 9, 10 and 11 that a
variety of sequences of engagement of the mating contact
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elements, are possible. Among the combinations that
may be obtained is the combination of having both op-
posed contact elements out of interengagement as in Fig-
ure 8, the combination of having both opposed contact
elements in interengagement as in Figure 10, the combina-
tion of having one pair of opposed ccntact elements out
of interengagement and the other pair of opposed contact
elements in interengagement as in Figure 9, and the com-
bination which is the reverse of that shown in Figure 9
and as illustrated in Figure 11.

{n Figure 7 there is illustrated the fact that as to one
pair of movable contact elements 29 carried by a bridg-
ing member 30 there may be one combination of inter-
engagements by the opposed contact elements, whereas
at the same time as to another pair of movable contact
elements carried by another bridging member 30, there
may be another combination of relationships between op-
posed contact elements. For example, in Figure 7 the
movable contact elements 29 carried by the bridging
member 39 on the left side and actuated by push button
13 are disengaged or separated from their opposed con-
tact elements 26, whereas on the right-hand side both of
the movable contact elements 29 carried by the bridging
member 3¢ on this right-hand side are in interengage-
ment with their opposed fixed contact elements 26. Simi-
larly, there may be a different combination as to engage-
ment and disengagement of contact elements for each
pair of movable contact elements carried by a bridging
member. These combinations at any one time may vary
among the plurality of bridging members. .

Different sequences or orders of interengagements of
contact elements may be obtained by substituting different
camming plates. For example, for camming plate A there
may be substituted camming plates B, C, D or E, these
camming plates varying as to the spacing and disposition
of the rectangular openings and the camming surfaces at
the upper and lower edges of the rectangular openings.
Whether both contact elements carried by a bridging
member move inwardly together, whether one precedes the
other in moving inwardly, or whether one precedes the
other in moving outwardly, depends upen the disposition
and spacing of the camming surfaces of the camming plate
cammingly engaging the cam-follower surfaces 30—q
and 30-b.

In the housing 11 illustrated in Figures 1, 2 and 3, it is
seen that there is provision for four ceramic bodies 21,
that is, two on each side of the housing. As each ceramic
body 21 is adapted to carry a pair of bridging members
30, a total of 8 bridging members may be incorporated in
the one housing. The number of bridging members and
movable contact elements carried thereby to be utilized
in one housing, of course, depends upon the circuits to be
controlled. For example, some of the ceramic bodies 21
and bridging members and movable contact elements
carried thereby may be eliminated so as to have a fewer
number of movable contact elements for controlling the
circuits. Also, of course, the housing may be enlarged to
accommodate a larger number of ceramic bodies and of
the movable contact elements and bridging members
carried thereby, so as to provide a greater number of
switching operations.

The wires or electrical conductors entering the housing
11 may extend downwardly through the open spaces pro-
vided at the four corners of the housing and there branch
off to be connected to selected posts 27 by means of
the connecting screws 28. Also wires or electrical con-
ductors may extend down centrally through the housing
to electrically connect with the pins 43 as may be de-
sired. A great variety and flexibility in interconnections
may be obtained by my construction. As an example
of an arrangement that may be utilized, the post 27 on
the upper left-hand side of the view shown in Figure 5
might be connected with the lead from one side of an
electrical circuit and the other three posts of the four
posts shown in Figure 5 could each be connected with
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the leads, respectively, of different circuits. After con-
tact is made between the movable contact elements at the
upper left side of the four pairs shown in Figure 5, then
current may be diverted in three alternate paths in a
desired sequence, that is, through mating contact ele-
ments brought into interengagement in a desired sequence.
In such an arrangement, there is an electrical connection
provided between the pins 43 so as to interconnect the
bridging members 30 on the opposite sides of the pair of
ceramic members 21. Many other variations in the op-
eration of my switching mechanism may be cbtained
by making the desired electrical connections, by choice
of the desired alternate camming plates, and by manual
operation of the push buttons.

The present disclosure includes that contained in the
appended claims, as well as that of the foregoing de-
scription.

Althcugh this invention has been described in its pre-
ferred form with a certain degree of particularity, it is
understood that the present disclosure of the preferred
form has been made only by way. of example and that

umerous changes in the details of construction and the
combination and arrangement of parts may be resorted
to without departing from the spirit and scope of the
invention as hereinafter claimed.

What is claimed is:

1. An electrical switching device comprising in com-
bination a plurality of fixed contact elements, a plurality
of movable contact elements, a bridging member carry-
" ing said movable contact elements and adapted to con-
duct electrical current therebetween, said bridging mem-
ber having cam-follower portions extending therefrom
and spaced from each other along said bridging member,
resilient means operatively engaging said bridging mem-
ber to urge said movable contact members toward and
into contact with said fixed contact members and simul-
taneously to urge said cam-follower portions toward a
reference plane spaced beyond a substantially parallel
plane passing through the contact surfaces of said fixed
contact elements, and a camming member slidable in
said reference plane, said camming member having spaced
camming surfaces slidably engageable by said cam-fol-
lower portions, respectively, said camming surfaces being
spaced and arranged relative to each other and to said
cam-follower portions as to cammingly move said cam-
follower portions away from said reference plane in
sequence upon movement of the camming surfaces in the
same direction whereby said movable contact elements
are moved away from said fixed contact elements, re-
spectively, in a corresponding sequence.

2. An electrical switching device comprising in com-
bination a plurality of fixed contact elements, a plurality
of movable contact elements adapted to engage said fixed
contact elements, respectively, a bridging member carry-
ing said movable contact elements and electrically con-
necting the same, said bridging member being formed
with cam-follower surfaces disposed on a side thereof and
at spaced locations therealong, biasing means biasing
said bridging element in a direction to urge the movable
contact elements toward and into engagement with said
fixed contact elements and simultaneously to urge said
cam-follower surfaces into positions athwart a reference
plane, and a camming member slidably reciprocal in said
reference plane, said camming member having camming
surfaces disposed at spaced locations therealong and
athwart said reference plane to meet said cam-follower
surfaces in said reference plane, said camming surfaces
including at least two camming surfaces inclined in the
same general direction athwart said reference plane,
movement of said camming member in said reference
plane causing the engagement of said cam-follower sur-
faces by said camming surfaces and the movement of
said cam-follower surfaces away from said reference
plane in a sequence determined by the spacing of said
camming surfaces relative to each other and to said cam-

-

o

[
[>78

30

S
Lt

GO

T

75

8
follower surfaces, the movement of said cam-follower
surfaces in said sequence moving said movable contact
elements relative to said fixed centact elements in a cor-
responding sequence,

3. An electrical switch comprising the combination of
a support, a plurality of fixed contact elements carried by
the support and positioned at spaced locations on said
support, a movable bridging member carried by said sup-
port, movable contact elements carried by the movable
bridging element in position to engage said fixed contact
elements, said movable contact elements being electrically
cennected by said bridging member, resilient means car-
ried by said support biasing said bridging member toward
a position of holding said movable contact elements in
engagement with said fixed contact members, said bridg-
ing member having spaced portions extending therefrom
toward a reference plane on one side of said bridging
member, said spaced portions having cam-follower sur-
faces disposed at angles to said reference plane, a cam-
ming member longitudinally movable in said reference
plane, said camming member having cut-away portions
to accommodate said spaced portions in said reference
plane, said camming member having camming surfaces
bordering said cut-away portions, said camming surfaces
being disposed transversely of said reference plane to
meet said cam-follower surfaces in s2id reference plane
upon longitudinal movement of said camming member
in said reference plane, said camming surfaces in the said
longitudinal movement cammingly engaging said cam-
follower surfaces to move said spaced porticns of the
bridging element away from szid reference plane, the
sequence of the movements of said spaced portions rela-
tive to said reference plane being in accordance with the
relative spacing of said camming surfaces and the relative
spacing of said cam-follower surfaces, said movement of
the spaced portions in sequence providing movement of
said movable contact elements relative to said fixed con-
tact elements in a corresponding sequence.

4. An electrical switch mechanism for making and
breaking electrical connections in desired sequence, com-
prising in combination, a supporting body of electrical in-
sulating material, said body having a plurality of open
spaces provided therein at spaced locations therealong, a
plurality of fixed contact elements carried by said body
at spaced locaticns therealong and on a first side of said
bedy, a bridging member of electrical conducting ma-
terial disposed on said one side of said body, a plurality of
movable contact elements corresponding in number with
said fixed contact elements and carried by said bridging
member, said movable contact elements being directed
toward said fixed contact clements for engagement there-
with upon movement of the movable contact elements to
said fixed contact elements, respectively, said bridging
member having a plurality of portions at spaced loca-
tions therealong disposed in said open spaces, respectively,
in said body, said spaced portions having cam-follower
surfaces thereon, a fulcrum-support member carried by
said body, a resilient member connecting said fulcrum-
support member and said bridging member, said fulcrum-
support member and resilient member being arranged
to permit tilting of said bridging member and to urge
said bridging member toward an opposite side of said
bedy, and a camming member recurrently movable in a

. path along said body on said opposite side, said camming

member having camming surfaces disposed athwart said
path, the cam-follower surfaces on said bridging mem-
ber portions being biased by said resilient member to
extend into said path to meet said camming surfaces of
said camming member, said cam-follower surfaces and
camming surfaces being spatially arranged to provide
camming movement of said cam-follower surfaces in a
fixed sequence by the movement of the camming member
in said path, movement of said cam-follower surfaces in
said sequence tilting said bridging member to move said



2,870,273

9

movable contact elements relative to said fixed contact
elements in a corresponding sequence. .
5. In an electrical switch, the combination of a plurality
of pairs of interengageable coatact elements adapted to
control flow of electrical current between the contact ele-
ments of each pair of elements, a movable bridging mem-
ber carrying and electrically interconnecting a contact
element of each pair of contact elements, mounting means
including resilient means for supporting said bridging
member and resiliently biasing the bridging member in
such direction as to urge the contact elements of each pair
of contact members toward each other and into interen-
gagement, said mounting means holding said bridging
member to permit rocking of the bridging member to
simultaneously swing the contact elements carried by the
bridging member for sequential interengagement of the
contact elements of said pair of contact elements, and
camming means slidably movable in a plane substantially
parallel to planes common to said pairs of contact ele-
. ments in interengagement, said camming means, including
spaced camming elements, being disposed to move said
bridging member against said resilient means in an op-
posite direction at spaced locations along said bridging
member and to rock said bridging member for said se-
quential interengagement of the said contact elements,
said camming elements being arranged relative to each
other to move and rock said bridging member by move-
ment of the camming means in one direction and whereby
in said sequence of interengagements of a first interengage-
ment of contact elements may persist during a subsequent
interengagement of other contact elements.
6. "An electrical switching device comprising a base of
electrical insulating material, a plate member slidably
movable in a plane along a first side of said base, a re-
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said plate member, said plate member having a plurality
of spaced camming surfaces inclined to said plane, a pair
of fixed contact elements carried by said base at spaced
locations therealong, a pair of movable contact elements
adapted to engage said fixed contact elements, respective-
ly, to conduct current therebetween, a movable bridging
member electrically connecting said movable contact ele-
ments and carrying the movable contact elements to move
the same in and out of engagement with said fixed contact
elements, said bridging member having cam-follower sur-
faces adapted to extend transversely of said plane in the
path of said camming surfaces to be sequentially engaged
thereby upon movement of the plate member in one direc-
tion in said plane, a pivot support carrying said bridging
member to permit rocking movement of the bridging
member relative to said fixed contact elements, and a
resilient member operatively connecting said pivot sup-
port and said bridging member to urge the bridging mem-
ber in such direction as to interengage the movable contact
elements and fixed contact elements, respectively, the
movement of said plate member in said one direction in
said plane cammingly moving the bridging member against
the bias of the resilient member and relative to said fixed
contact elements in accordance with the spacing of said
camming surfaces of said plate member.

" 7. In an electrical switch mechanism, the combination
of a pair of spaced fixed contact elements, a pair of spaced
movable contact elements disposed opposite said fixed
contact elements, respectively, and movable in and out of
engagement with said fixed contact elements, respectively,
a bridging member of electrical conducting material carry-
ing said movable contact eclements, a spring operatively
connected to said bridging member to resiliently urge said
bridging member in such direction as to bias the movable
contact elements into engagement with said fixed contact
elements, said bridging member being rockable in opposi-
tion to the resilient urging-of said spring to shift the posi-
tion of one of said movable contact elements relative to
its opposing fixed contact element differently from the
position of the other of said movable contact elements
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relative to its opposing contact elements, said bridging
member having spaced cam-follower surfaces disposed
along a side thereof, and a camming member movable in
a plane adjacent said side of the bridging member, said
camming member having spaced camming surfaces
adapted to engage said cam-follower surfaces, respectively,
of the bridging member and to move said bridging mem-
ber away from said plane in opposition to the resilient -
urging of said spring, the relative spacing of said camming
surfaces and said cam-follower surfaces providing for the
sequence of engagement of the fixed contact elements by
the movable contact elements upon movement of said
camming.

8. In an electrical switch mechanism, the combination
of a pair of spaced fixed contact elements, a pair of spaced
movable contact elements opposed to said fixed contact
elements and adapted to engage the same, respectively,
bridging means carrying said movable contact elements,
resilient means carrying said bridging means to urge the
movable contact elements toward and into engagement
with said fixed contact elements and to permit said bridg-
ing means to tilt for differential spacing of the movable
contact elements relative to the respective fixed contact
elements, and camming means movable in a plane sub-
stantially parallel to a plane passing through said fixed
contact elements and disposed for operatively engaging
said bridging means for cammingly moving said bridging
means in opposition to said resilient means and the mov-
able contact elements carried thereby, said camming
means including spaced camming surfaces adapted to

" simultaneously engage spaced portions, respectively, of
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the bridging means to permit both said movable contact
elements to be moved to simultaneously engage said fixed
contact elements, respectively.

9. In an electrical switch mechanism, a pair of fixed
contact elements, a pair of movable contact elements op-
posed to said fixed contact elements, respectively, said
movable elements upon being moved in a first direction
engaging said fixed contact elements, respectively, and
upon being moved in an opposite direction disengaging
said fixed contact elements, a carrier member carrying said
movable contact elements at locations spaced from each
other, resilient supporting means supporting said carrier
member to resiliently urge the movable contact elements
carried thereby in said first direction, said resilient sup-
porting means being adapted to permit tilting of said
carrier member to provide a differential in the engagement
and disengagement of said opposed contact elements, said
carrier member having spaced cam-follower portions
carried thereby, and a camming member slidably movable
in a plane substantially normal to the lines of move-
ment of the movable contact elements relative to the
fixed contact elements and having spaced camming sur-
faces adaped to cammingly engage both said cam-follower
surfaces, respectively, upon movement of the camming
member in a single direction, movement of said camming
member relative to said cam-follower portions moving
said carrier member to move the movable contact elements
relative to said fixed contact elements in said opposite
direction, the sequence of movements of said movable
contact elements relative to the fixed contact elements
being governed by the relative arrangement of said cam-
ming surfaces and cam-follower portions.

10. In an electrical switch mechanism, the combination

5 of a pair of sets of mating contact elements, resilient

mounting means biasing the contact elements of each set
of contact elements together and permitting a difference
in the engagement and disengagement of one pdir of mat-
ing elements relative to the other pair of mating elements,
and camming means movable in a plane substantially nor-
mal to the lines of movement between said mating contact
elements upon engagement and disengagement, said cam-
ming means opposing said resilient mounting means to
provide separation of the contact elements of each set of
contact elements, said camming means including a plural-
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ity of spaced cam surfaces and a plurality of spaced cam-
follower surfaces arranged to provide differences in the
relative movements provided between the contact ele-
ments of the respective pair of elements upon movement
of the spaced cam surfaces in the same general direction
against the spaced cam-follower surfaces in the sequence
provided by the spacing between the spaced cam surfaces.

11. In an electrical switch mechanism, the combination
of a movable bridging member carrying a pair of spaced
contact elements, said bridging member having a pair
of spaced protruding portions extending toward a refer-
ence plane, resilient means urging both said protruding
portions athwart said reference plane, an actuating mem-
ber for moving said bridging member, a camming plate
carried by said actuating member and removable there-
from to permit substitution of alternately constructed
camming plates, said camming plate having a pair of
spaced openings adapted to accommodate said protruding
portions, respectively, said camming plate having inclined
surfaces sloping in the same general direction and border-
ing 'said openings and adapted to cammingly engage and
move said protruding portions, respectively, away from
said reference plane, said camming plate upon being
moved in said reference plane in a single direction by said
actuating member providing for movement of said bridg-
ing member as the said inclined surfaces cammingly en-
gage and move said protruding portions, respectively, in an
order determined by the spacing of said inclined surfaces
from each other.

12. In an electrical switching device having a plurality
of resiliently movable cam-follower portions resiliently
biased to protrude toward a reference plane, the combina-
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tion of an actuating member for moving said portions, a
spring urging said actuating member in one direction and
being manually movable in an opposite direction, and a
cam-follower plate of nylon carried by said actuating
member along a side thereof, said plate and actuating
member having interlocking tongue and recess portions
to provide assured assembly of the plate and actuating
member in aligned position, said plate having a plurality
of openings provided therein for accommodating in said

i+ reference plane the said cam-follower portions, respec-

tively, each of said openings having an inclined edge por-
tion adapted to engage a said cam-follower portion and to
cammingly move the same away from said plane upon
movement of said plate in said plane, at least two of said
inclined edge portions being similarly inclined to camming-
ly engage and move different of said cam-follower por-
tions upon movement of the actuating member and plate
in one of said directions.
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