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16 Claims.

Our invention relates generally to improve-
ments in the art of manufacturing composite as-
semblages, and relates more specifically to vari-
ous improvements in the construction and opera-
tion of electric switch structures and more es-
pecially in the mounting and actuating mecha-
nisms therefor,

An object of the present invention is to pro-
vide an improved electric switch assemblage
which is simple and compact in construction,
and which is also highly efficient in operation.

It is frequently desirable in various industries,
to mount one or more relatively sensitive and
similar but independent electric switch units op-
erable by means of common actuating mecha-
nism, in a single housing; and when such assem-
blages are utilized in places where they are sub-
ject to considerable vibration and jarring, it is
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necessary for proper performance and in view of -

the sensitive nature of the several units, to pro-
vide for accurate and independent but perma-
nent adjustment thereof. These assemblages
should also be as compact and sturdy as possible,
and provision should be made for rapid removal
and replacement of the relatively delicate switch
units; and when the several units have been in-
stalled within the common protecting housing,
they should be effectively locked in finally ad-
justed position so that proper subsequent oper-
ation thereof is assured. While it has heretofore
been attempted to provide such composite switch
assemblages, these prior structures have not been
entirely satisfactory, either because they were
too complicated and difficult to assemble and dis-

mantle, or because the individual switch units :

could not be properly adjusted and retained in
adjusted position; or because the several switches
could not be readily compactly grouped and
housed in enclesures of minimum size from which
they could be readily removed. ’

It is therefore a more specific object of our
present invention to provide an improved com-
posite switch and actuating assemblage which
meets all of the above mentioned requirements,
and which is extremely fiexible in its adaptations.

Another specific object of this invention is to
provide an improved multiple electric switch as-
sembly comprising any desired number of indi-
vidual switches grouped and nested within a com-
pact housing, and wherein the switch units are
firmly normally supported, while being readily
adjustable or removable,

A further specific object of the invention is to
provide a plural switch structure wherein several

independent electric switches are operable by :

means of simplified but highly efficient common
operating mechanism,; and are adapted to be ac-
curately and conveniently adjusted so as to in-
sure desired operation of the several units.

Still another specific object of the present in-

20

25

30

vention is to provide new and useful instrumen-
talities for readily effecting adjustment of a
device such as a switch, relative to its support,
and for locking the device in adjusted positions.

An additional specific object of our invention
is to provide improved switch housing, support-
ing and operating mechanism which may be man-
ufactured primarily of sheet metal and at mod- .
erate cost, and the various parts of which are
readily accessible for adjustment and removal.

These and other objects and advantages of the
present invention will be apparent from the fol-
lowing detailed description.

A clear conception of the several features con-
stituting our present improvement, and of the
mode of constructing and of operating switch
assemblies built in accordance with the inven-
tion, may be had by referring to the drawings
accompanying and forming a part of this speci-
fication, wherein like reference characters desig-
nate the same or similar parts in the various
views.

Fig. 1 is a top view of the improved multiple
switch assemblage with the housing cover re-
moved and showing only the outlines of the in-
dividual switches in dot-and-dash lines;

Fig. 2 is an irregular vertical longitudinal sec-
tion through the improved electric switch assem-
blage, taken along the line 2—2 of Fig. 1;

Fig. 3 is a transverse vertical section through
the same assemblage, taken along the line 3—3
of Fig, 2;

Fig. 4 is an enlarged top view of the switch
rupporting frame showing one of the switch
mounting brackets in place;

Fig. 5 is an end view of the frame and bracket
of Fig. 4, a portion of the frame having been

_ broken away to reveal internal structure;
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Fig. 6 is a section through the switch support-
ing frame of Fig. 4 taken along the line 6—86,
and also showing the bracket partially in sec-
tion; and

Fig. 7 is an enlarged central section through
the suspension and supporting mechanism for the
cam actuated switch operating roller,

While the invention has been shown herein
as being specifically applied to a switch assem-
bly having three similar snap switch units asso-
ciated therewith and operable simultaneously by
a single cam actuated roller, it is not our desire
or intent to thereby unnecessarily limit the scope
or utility of the several new features, some of
which may be advantageously applicable to other
types of mechanisms.

Referring to the drawings, the improved elec-
tric switch assemblage shown therein comprises
in general a series of three interchangeably simi-
lar but independent snapaction switches 9 each
operable by a plunger 10 and each having a set
of terminal attaching screws 1{; a main housing
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{2 and a removable cover {3 normally enclosing
all of the switches 9; a single actuating roller 14
cooperable with movable spaced cams 5 dis-
posed outside of the housing 12 and being car-
ried by a plate lever {8 swingably suspended with-
in the housing and cooperating with all of the
plungers 0 to operate the switches 9; a main
approximately rectangular sheet metal frame 17
removably mounted within the housing 12 by
means of screw and nut assemblages {8 and sur-
rounding the switches 9; and a series of three
independently adjustable sheet-metal
mounting brackets 19 suspended from the com-
mon removable frame 17T and each being pro-
vided with an independent adjusting screw 20.

The snap switches 9 may be of any desired
type wherein the movable contact is displaceable
by means of a plunger 10, and the wires which
are connected to the switch terminals 11 may
be conducted through a perforated bushing 21
secured to one side of the housing 12, The sev-
eral switches 9, of which there may be any de-
sired number, may also be secured to their mount-
ing brackets 19 by means of screw and lock
washer assemblages 22 as shown in Figs. 1 and
2; and the main housing 12 and cover (3 may
be formed in any suitable manner as of sheet
metal, the housing also being provided with a
suspension bracket 23. The housing 12 is addi-
tionally provided with a lower elongated opening
24 through which the switch actuating roller (4
projects, and the actuating cams 15 may assume
various forms and are movable back and forth
relative to the housing 12, in & manner where-
by they will contact the roller 4 and swing the
plate 16 upwardly or inwardly so as to move the
plungers {0 and operate the switches 9.

Since the individual switches 9 are ordinarily
rather sensitive in action, it is important to have
both accurate timing of operation, and accurate
cooperation of all of these switches with the com-
mon actuating lever. It should therefore be pos-
sible to vary or adjust the timing of operation,
and we have provided simplified and improved
mechanism for effecting such adiustment as
clearly shown in Figs. 1, 2, 3 and 7. The roller
suspension plate lever 16 which is formed of sheet
metal and is provided with longitudinal ribs 24’
in order to enhance its strength, has the roller
{8 rotatably suspended from one end, and has
its opposite end swingably secured to a trans-
verse lower plate 25 by means of a pivot pin 26,
while the medial portion of the lever {6 is swing-
able between guiding ears 21. .The lower plate
25 is pierced by two cap screws 28 with which
clamping nuts 29 coact beneath the plate 25;
and a leaf spring 30 which is also pierced by the
cap screws 28, coacts with the top of the plate
25 and resiliently engages the top of the lever
18 so as to constantly urge the roller 14 out-
wardly. The cap screws 28 also extend through
elongated parallel slots 31 formed in a suspen-
sion bracket 32 which is rigidly attached to an
end wall of the housing 12; and an upper plate
33 is also pierced by the cap screws 28 and is
slidable along the top of the fixed bracket 32 in
a direction parallel to the slots 31. Lock wash-
ers 34 are interposed between the heads of the
cap screws 28 and the upper plate 33, and this
plate also has an integral threaded boss 33 the
screw threads of which are engaged by an ad-
justing screw 36 journalled for rotation in the
_bracket 32 and in the adjacent wall of the hous-
ing 12, but which is fixed against axial displace-
ment by a collar 31 fastened to the screw.
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This improved assemblage of elements is ob-
viously such, that when the cap screws 28 are
loosened, and the central adjusting screw 36 is
rotated, the upper plate 33 will be shifted upon
the fixed bracket 32 and the cap screws 28 will
move along and within the parallei slots 31 there-
by simultaneously shifting the lower plate 285,
the roller suspension pivot 26, the lever 16, and
roller 14 to different positions relative to the main
housing 12. The screw 38 may be thus rotated
from the exterior of the housing 12, and when
proper adjustment of the roller 14 relative to the
actuating cams 15 has been effected, the cap
screws 28 may again be tightened so as to lock
the roller suspension plate 25 in adjustedq posi-
tion. It is to be noted that the leaf spring 30
is also adjustable with the plates 25, 36 and cap
screws 28, so as to constantly urge the roller 14
outwardly, and the guiding ears 27 which are
formed. integral with the housing 12 constantly
cooperate with the sides of the plate lever 16
so as to prevent lateral displacement of this
lever.

~As shown in Figs. 1, 2, 4, 5 and 6, the switch
supporting frame 17T may be formed of a single
strip of resilient sheet metal having the opposite
ends 38, 39 thereof overlapped and firmly united
by means of spaced rivets 40. The individual
switch mounting brackets 19 are also formed of
strips of resilient sheet metal and have their rear
ends firmly attached to the rear wall of the frame
1T by means of rivets 41, while the front ends of
the U-shaped brackets {9 are spaced from and
project over and beyond the frame ends 38, 39,
being provided with elongated openings 42
through which the adjusting screws 20 extend
loosely. The successive local portions of the
frame ends 38, 39 between the successive sets of
rivets 40 are bent to form screw receiving sockets
having partial threads 43 indented therein as
clearly indicated in Figs. 4, 5 and 6; and these
sockets are slightly elliptical in shape so that
when the threaded ends of the screws 20 are
driven into coaction with the partial threads 43,
the resiliency of the metal in the frame ends 38,
39 will cause the screws 20 to be firmly clamped
and locked in various positions of adjustment.
Each adjusting screw 20 is also embraced by a

.stiff compression spring 44 coacting with the

frame ends 38, 39 and with the adjacent bracket
18 so as to keep the ends of the brackets against
the adjusting screw heads, and by manipulating
the screws 20, the individual switches 9 may ob-
viously be independently adjusted and locked in
position -to cause the operating plungers 10 of
the switches to. properly cooperate with the ac-
tuating lever 16. As previously indicated, the
frame 17 is removably suspended within the
main housing 12 by means of the bolt and nut
assemblages 18, and the individual switches 8
are likewise removably attached to their brackets
18 with the aid of screw and lock-washer assem-
blages 22.

During manufacture of the improved switch
assemblage, most of the parts can obviously be
constructed of sheet metal with the aid of punch-
es and dies, and standard screws, bolts and rivets
may also be utilized in completing the assem-
blages. The switches 8 and brackets 19 may be
assembled within the frame 17 before this frame
is finally attached within the housing 12, and
the roller adjusting mechanism may also be ini-
tially assembled upon the bracket 32 before this
bracket is permanently mounted within the
housing 12, After the various elements Mave
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thus been mounted within the housing 12, the cap
screws 28, adjusting screw 36, and adjusting
screws 20 may obviously be readily manipulated
upon removal of the cover 13, and the terminal
screws il are also readily manipulable through
the open top of the housing. The mechanism
should then be adjusted for proper timing and
proper operation of the individual switches 9,
and proper timing may obviously be effected by
manipulating the screws 28, 36, while the adiust-
ing screws 20 may be manipulated to insure prcp-
er actuation of the individual switches 8 by the
common lever 16. ’

During normal operation of the assemblage the
cams 15 will function to periodically and alter-
nately engage the roller 14, so as to cause the
lever {6 o engage the plungers 10, thereby caus-
ing these plungers to operate the switches 9. As
the actuating cams {5 are moved out of engage-
ment with the roller 14, the leaf spring 39 will
urge the roller 14 outwardly through the hous-
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ing opening 24 and will thus permit the plunger -

actuating springs to return the plungers I8 to
their outermost positions. Depending upon the
type of switches 8 which are selected, the move-
ment of the plungers 10 inwardly may either
open or close the switches 9, whereas outward
movement of these plungers (0 will produce
reverse operation. It is also to be noted that
the various adjustments may be made after the
switch assemblage has been installed, and the
switch mechanism can be normally concealed by
applying the cover I3 to the housing 12 thereby
effectively protecting the various mechanisms.

From the foregoing detailed description, it will
be apparent that our present invention provides
an improved switch assemblage which is ex-
tremely simple, compact and durable in «on-
struction, and which is moreover highly effi-
cient and flexible in operation. The improved
multiple electric switch assemblage may cbvious-
ly comprise any desired number of individual
switches compactly grouped or nested within a
common housing, and in which the several inde-
pendent switch units are normally firmly sop-
ported while also being readily adjustable and
removable. The plural switch structure embod-
ies improved mechanism for operating several
independent electric switches by means of sim-
plified operating mechanism which is conven-
iently and accurately adjustable so as to insure
proper timing of the operation of the several
switch units. The present improved mechanism
also embodies means for readily effecting adjust-
ment of the individual switches 9 relative to their
support; and for automatically locking the switch
units in adjusted position, without the aid of
lock nuts or other complicated locking mecha-~
nisms. The present improved switch structure
may also be manufactured of sheet metal with
the aid of punches and dies and at moderate cost,
and the various parts are conveniently access.ble
for adjustment and removal thereof. Features
of the present improvement have gone into ex-
tensive commercial use and have proven highly
successful and satisfactory in operation.

It should be understood that it is not desired
to limit this invention to the exact details of
construction or to the precise mode of use. herein
shown and described, for various modifications
within the scope of the appended claims may oc-
cur to persons skilled in the art.

We claim:

1. In combination, a housing having an open
top and an opening in its bottom, a frame detach-
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ably suspended between the side walls of said
housing, several brackets suspended from one
end wall of said frame and having opposite ends
overlying the opposite frame end, independent
switches mounted upon said brackets and having
operating plungers extending toward said hous-
ing bottom, a common actuator for said plungers
suspended within said housing and projecting
through said bottom opening, and means coacting
with said overlying bracket ends for effecting in-
dependent adjustment of said brackets relative to
said frame to vary the positions of said plungers
relative to said common actuator.

2. In combination, a housing having an open
top,and an opening in its bottom, a frame de-
tachably suspended between the side walls of said
housing, several brackets suspended from one end
wall of said frame and having opposite ends
overlying the opposite frame end, independent
switches mounted upon said brackets and having
operating plungers extending toward said hous-
ing bottom, a common actuator for said plungers
suspended within said housing and projecting
through said bottom opening, means coacting
with said overlying bracket ends for effecting in-
dependent adjustment of said brackets relalive
to said frame to vary the positions of said plung-
ers relative to said common actuator, and means
suspended from an end wall of said housing for
varying the position of said common actuator
along said bottom opening.

3. In combination, an approximately rectangu-
lar housing having top and bottom openings, an
approximately rectangular open frame within
said housing and detachably sccured to the op-
posite side walls thereof, several brackets secured
to one end wall of said frame and having their
opposite ends independently movable relative to
the other end wall, a switch mounted upon each
of said brackets and having an actuating plunger
extending toward said bottom housing opening, a
common actuating lever for all of said plungers
swingably suspended from an end wall of said
housing and having an actuating roller project-
ing through said bottom opening, and a screw co-
acting with said opposite end of each of said
brackets and with the adjacent frame end wall
for adjusting each of said plungers relative to
said lever independently of all others,

4. In combination, an approximately rectangu-
lar housing having top and bottom openings, an
approximately rectangular open frame within
said housing and detachably secured to the op-
posite side walls thereof, several brackets secured
to one end wall of said frame and having their
opposite ends independently movable relative to

.the other end wall, a switch mounted upon each

of said brackets and having an actuating plunger
extending toward said bottom housing opening,
a common actuating lever for all of said plungers
swingably suspended from an end wall of said
housing and having an actuating roller project-
ing through said bottom opening, a screw coact-
ing with said opposite end of each of sajd
brackets and with the adjacent frame end wall
for adjusting each of said plungers relative to
said lever independently of all others, and an
adjusting screw for said roller journalled in an
end wall of said housing and coacting with the
fulerum of said lever to shift said roller along
said bottom opening.

5. In combination, a housing having opposite
side walls and an opening between said walls, a
frame suspended from said walls within said
housing and having overlapping resilient ends
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provided with intervening nofched sockets, sev-
eral brackets suspended from said frame and
having end portions overlying said sockets, an
independent switch unit carried by each of said
brackets, a common actuator for all of said units
projecting through said housing opening, and an
adjusting screw for each bracket coacting with
its overlying end and with the adjacent notched
socket of said frame.

6. In combination, & housing having opposite
side walls and an opening between said walls, a
frame suspended from said walls within said
housing and having overlapping resilient ends
provided with intervening notched sockets, sev-
eral brackets suspended from said frame and
having end portions overlying said sockets, an

independent switch unit carried by each of said

brackets, a common actuator for all of said units
projecting through said housing opening, an ad-
justing screw for each bracket coacting with its
overlying end and with the adjacent notched
socket of said frame, and means within said
housing and associated with an end wall thereof
for sliding said actuator relative to said frame
to vary the fiming of said switches.

7. In combination, a housing having opposite
side walls and an opening between said walls,
several independent switch wunits suspended
from said frame between said walls, a common
actuator for all of said units movable through
said opening toward and away from said frame,
a lever support for said common actuator having
a fulcrum within said housing near an end wall
of the latter, and an adjusting screw for said
lever fulecrum journalled in said housing end
wall and extending. toward said frame.

8. In combination, a housing having opposite
side walls and an opening between said walls,
several independent switch units suspended from
said frame between said walls, 8 common actu-
ator for all of said units movable through said
opening toward and away from said frame, a
lever support for said common actuator having a
fulerum within said housing near an end wall
of the latter, a bracket secured to said end wall
and extending toward said frame, a plate carry-
ing said lever fulcrum and being slidable along
said plate, and an adjusting screw journalled in
said end wall and coacting with said plate to

slide the same along said bracket and to move *

said actuator along said opening.

9. In combination, a housing having an open-
ing therein, a group of independent switch units
mounted within said housing, a common actuat-

ing roller for all of said units movable through
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said opening, a lever on which said roller is

journalled and having a fulcrum pivet within

said housing, a bracket mounted within said

housing and having elongated spaced slots, a
support for said lever pivot slidable along said
bracket, and an adjusting screw journalled in
said housing and coacting with said support to
slide the same along said slots.

10. In combination, a housing having an open-
ing therein, a group of independent switch units
mounted within said housing, a common actuat-
ing roller for all of said units movable through
said opening, a lever on which said roller is
journalled and having a fulcrum pivot within
said housing, a bracket mounted within said
housing and having elongated spaced slots, a
support for said lever pivot slidable along said
bracket, an adjusting screw journalled in said
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housing and coacting with said support vo slide
the same along said slots, and set screws coact-
ing with said slots to lock said support in var-
ious positions of adjustment.

11. In combination, a housing, a frame sus-
pended within said housing and being formed
of a single strip of sheet metal having overlap-
ping ends locally distorted to provide successive
sockets, a series of independent switch support-
ing brackets having their corresponding ends
secured to said frame and having their oppo-
site ends overlying said sockets, and a cap screw
coacting with each of said sockets and with the
adjacent overlying bracket ends for effecting
independent adjustment of said brackets rela-
tive to said frame.

12. In combination, a unitary approximately
rectangular frame formed of resilient material
and having overlapping ends locally bulged to
provide a succession of parallel centrally splic
sockets, a series of independent switch supports
spanning said frame and having their corre-
sponding ends spanning said sockets, and a
screw piercing each of said support ends and
being driven into the adjacent socket to expand
the same and to clamp the serew in adjusted
postion.

13, In combination, a frame having coacting
sheet metal portions provided with local bulges
providing a succession of parallel centrally split
sockets each half of which is provided with a
series of partial screw threads, a series of sup-
porting brackets each having a portion provided
with an opening disposed in axial alinement
with one of said sockets, and an adjusting screw
for each of said brackets piercing the opening
thereof and having its screw threaded portion
driven into the corresponding socket in en-
gagement with the partial screw threads thereof.

14. In combination, a supporting frame hav-
ing coacting resilient portions provided with co-
operating bulges forming a centrally split
socket each half of which has notches therein,
a bracket having a portion provided with an
opening disposed in substantial alinement with
said socket, and an adjusting screw for sald
bracket piercing said opening and having a
threaded portion coacting with said notches and
wedged thereinh by the resiliency of said frame
portions.

15. In combination, a supporting frame hav-
ing coacting resilient portions provided with
cooperating bulges forming a centrally split
socket each half of which has notches therein,
a bracket having a portion provided with an
opening disposed in substantial alinement with
said socket, an adjusting screw for said bracket
piercing said opening and having a threaded
portion coacting with said notches and wedged
therein by the resiliency of said frame portions,
and a compression spring embracing said screw
and coacting with said frame and bracket.

16. In combination, a frame having cooperat-
ing resiliennt bulges forming a split socket and
being provided with notches facing the socket,
a member having an opening disposed in sub-
stantial alinement with said socket, and an
adjusting screw coacting with said member at
said opening and having a threaded portion
coacting with said notches and wedged within
said socket by the resiliency of said bulges.

JOEL R. THORP.
STEEN STRAND.



