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2 (Cairns. (C. 208-5) 

Our present invention relates generally to improve 
inents in the art of controlling the operation of elec 
trical apparatus, and relates more specifically to various 
inprovements in the construction and functioning of 
push butten electric switches or the like for controlling 
the actuation of diverse electrical systems. 
The primary object of this invention is to provide an 

inproved push button switch assemblage which is simple 
in construction, flexible in its adaptations, and highly 
efficient in operation. 

Push button controls are utilized extensively in con 
junction with various types of electrical equipment and 
systems, and it is exceedingly desirable in order to re 
duce the cost of production of these switches to a min 
inum, for the manufacturer to be able to interchangeably 
convert the same general type of switch assemblage 
from one form into another. Since it is preferable to 
mold the bodies and the buttons of these switches of 
insulation material the major cost of producing the 
Switch uinits lies in these parts, and we have discovered 
that by the addition or modification of relatively few of 
the other minor parts of such assemblages they may be 
readily transformed from one type of switch into an 
other at vast savings in cost while still maintaining maxi 
mum operating efficiency. 

It is therefore an important object of our present in 
vention to provie an improved push button switch which 
may be readily converted for use in one type of control 
system to another, at minimum cost and without impair 
ing its efficiency. 

Another important object of this invention is to pro 
vide an improved push button switch unit having two 
separate sets of fixed and movable contacts, but where 
in one of the fixed contacts of each set may be electri 
cally connected with a fixed contact of the adjacent set 
by Eleans of a single metallic jumper plate located within 
the contact confining recess of the switch body. 
A further important object of the invention is to pro 

wide an improved push button switch assemblage en 
bodying several push buttons for actuating independent 
switch units, and wherein simultaneous actuation of the 
buttons is positively prevented by a simple tumbler con 
ceased within the switch body. 

Still aiother important object of our invention is to 
provide an improved dual push button Switch, assembly 
having a unitary body of insulating material and a pair 
of push buttons of like material, both adapted to inter 
changeably cooperate with contacts of various types so 
as to convert the assembly from one usage to another 
without materially altering the body or the buttons. 
An additional object of the present invention is to 

provide a compact and durable twin button switch which 
is exceedingly flexible in its adaptations and effectively 
cooperable as a control unit with diverse types of elec 
trical equipment and Systems. 

These and other objects and advantages of the inven 
tion will be apparent from the following detailed de 
scription. 

i 

4) 

, is 

i 

3) 

65 

Y. 

A clear conception of the features constituting the 
present improvement, and of the construction and opera 
tion of several typical embodiments of the invention, 
Inay be had by referring to the drawings accompanying 
and forming a part of this specification in which like 
reference characters designate the same or similar parts 
in the various views. 

Fig. 1 is a front view of a typical two button forward 
and reverse switch wherein both circuits are normally 
open but cannot be simultaneously closed, and in which 
corresponding fixed contacts of the two sets are electri 
cally interconnected, the switch having been removed 
from its housing; 

Fig. 2 is a section through the push button switch 
of Fig. 1 taken along the line 2-2 of Fig. 4 and show 
ing one of the improved interlock, tumblers for prevent 
ing similitaneous closing of both circuits. 

Fig. 3 is another section through the same switch 
taken centraliy therethrough along the line 3-3 of Fig. 
4 and sihoving the two normally open sets of fixed and 
movabie contacts; 

Fig. 4 is a rear view of the switch of Fig. 1 with the 
rear closure plate swung open to reveal the normally 
open contact assemblages; 

Fig. 5 is a front view of a typical two button starting 
and stopping switch in which one circuit is normally 
closed while the other is open, and wherein correspond 
ing fixed contacts of the two sets are electrically inter 
connected, the switch having been removed from its 
housing; 

Fig. 6 is a section through the push button Switch of 
Fig. 5 taken along the line 6-6 of Fig. 8 and showing 
a filler piate substituted for the interlock tumbler of 
Fig. 2; 

Fig. 7 is another section through the Switch of Fig. 
5 taken centrally therethrough along the line 7-7 of Fig. 
8 and showing the one norinally open and another nor 
mally closed set of Switch contacts; 

Fig. 8 is a rear view of the switch of Fig. 5 with the 
rear closure plate swung open to reveal the two sets of 
fixed and movable contacts; 

Fig. 9 is a side elevation of a switch such as is shown 
in Fig. 1 or 5 mounted within a typical housing which 
is shown partially in section; 

Fig. 10 is a typical wiring diagram showing the instal 
lation of several starting and stopping switch units of 
the type shown in Figs. 5 to 8 inclusive; and 

Fig. 11 is a typical wiring diagram showing the instal 
lation of a forward and reverse control switch of the 
type shown in Figs. 1 to 4 inclusive. 
The gist of the present invention is the provision of 

a twin push button switch unit wherein the same body 
and similar button and movable contact assemblages may 
be interchangeably converted from one kind of usage or 
functioning to another by mere replacement, addition 
or rearragement of a few simple parts, and while only 
two modifications have been shown and described, it is 
not our desire or intention to unnecessarily restrict the 
utility of the improved features by virtue of these limited 
showings. It is moreover contemplated that specific 
descriptive terms employed herein be given the broadest 
interpretation consistent with the actual disclosure. 

Referring particularly to Figs. 1 to 4 and 11 of the . 
drawings, the forward and reverse push button switch 
shown therein, comprises in general a unitary body 14 
having an integral transverse web 5 penetrated by a 
pair of spaced polygonal openings 6 and being provided 
forwardly of the web 5 with segregated circular front 
recesses 17 disposed coaxially of the openings 6 and 
on the opposite side of the web 15 with a rear recess 3 
which is spanned by a transverse wall 19 formed integral 
with the body and disposed between the openings 16; for 
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ward and reverse cylindrical push buttons 29, 21 slidably 
confined within the two front recesses A7 and each hav 
ing an integral polygonal rear projection 22 slidable 
through the adjacent web opening 16; a helical compres 
sion spring 23 coacting with the web 15 and with each 
button 20, 2i within each front recess 7 for constantly 
urging the buttons forwardly within their confining re 
cesses; an annular flat movable contact 24 secured to the 
rear extremity of each of the polygonal button projec 
tions 22 and being engageable with the web 15 to limit 
the forward movement of the corresponding button 
20, 21; a pair or set of fixed contacts 25, 26 secured to 
the web 15 within the rear recess 18 on each side of the 
wall 19 and being alternately cooperable with the mov 
able contacts 24 carried by the buttons 20, 21; a U-shaped 
jumper plate 27 spanning the wall 19 and detachably 
uniting the fixed contacts 25 of the segregated sets; and 
a pair of laterally spaced interlock bars or tumblers 28 
pivotally mounted in removable saddles 29 disposed on 
opposite sides of the button projections 22 and held in 
place by the fixed contacts 25, 26, these tumblers 2S 
being cooperable with the buttons 20, 21 to positively 
prevent simultaneous closing of the two electric circuits 
controlled by these buttons. 
The body i4 and the push buttons 25, 21 as well as 

the tumblers 28 and saddles 29, are preferably formed 
of suitable insulating materials, and the body 14 is molded 
as a unitary structure and normally has the rear recess 
18 thereof enclosed by a plate 3 also formed of insula 
tion and swingably attached to the rear of the body by 
a pivot 32 as shown in Figs. 2, 3 and 4. The polygonal 
openings 16 in the web 15 and the rear projections 22 
of the buttons 20, 21 may be square or of any other 
polygonal cross-section in order to prevent the buttons 
from rotating about their axes, and the front circular 3 
recesses 7 are segregated from each other by material 
of the body 14 while the transverse wall 59 also segre 
gates the rear recess 18 into a pair of deep pockets with 
in which the fixed contacts 25, 26 are confined, see Figs. 
1, 3 and 4. The rear bounding wall of the body recess : 
18 may also be provided with several conductor outlets 
33, and the helical springs 23 which urge the buttons 
20, 21 forwardly surround the button projections 22 and 
are seated in rear grooves 34 formed in the buttons as 
depicted in Fig. 3. 
The annular flat movable contacts 24 are washers of 

metal firmly secured to the rear extremities of the button 
projections 22 by special screws 36; and, as illustrated 
in Figs. 2, 3 and 4, the fixed contacts 25, 26 which are 
also formed of metal, are fastened to the body web 5 by : 
screws 37 and are formed with contact points reaching 
in back of the movable contacts 24 so as to complete 
electric circuits thereacross whenever the corresponding 
buttons 20, 21 are depressed against their springs 23. 
In this particular switch the circuits are therefore nor 
mally open, but for certain uses these circuits may be 
caused to be normally closed by merely reversing the 
fixed contacts 25, 26 so that the contact points which 
normally engage the movable contacts 24 are located 
in front of the latter instead of rearwardly thereof as t 
shown. Each of the fixed contacts 25, 26 is also pro 
vided with a terminal attaching screw 38; and when it 
becomes desirable to short-circuit two of the fixed con 
tacts, this may be done by merely applying a metallic 
U-shaped jumper plate 27 to the screws 38 of the ad 
jacent contacts 25 or 26, in the manner shown in Figs. 
2, 3 and 4. 

In a push button switch of the type illustrated in Figs. 
1 to 4 inclusive, and wherein manipulation of the two 
buttons either closes or opens each of the two circuits, 
it is ordinariliy desirable to prevent simultaneous depres 
sion of both buttons 20, 2. The improved interlock 
bars or tumblers 28 which are pivotally detachably pivot 
ally confined between approximately semi-cylindrical 
sockets 39 formed on the body 4 and similar sockets 
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39' formed upon the saddles 29, are provided for this 
specific purpose, and the mid-portion 46 of each tumbler 
28 is enlarged to provide a cylindrical pivot coacting with 
one of the body sockets 39 and with the corresponding 
sockets 39' of the adjacent saddle 29 while the opposite 
ends 4 of each tumbler bar are rounded and are nor 
mally spaced from the inner ends of the adjacent buttons 
29, 21 as depicted in Fig. 2. The saddles 29 which are 
held in place by the adjacent fixed contacts 25, 26 as well 
as the tumblers 28 are normally concealed within the 
body 14 but may be readily removed upon removal of 
the fixed contacts 25, 26; and when these tumbler bars 
have been applied as shown, they will permit free in 
dividual actuation of the two push buttons 28, 2i but 

5 will positively prevent simultaneous actuation thereof. 
Referring especially to Figs. 5 to 8 and 11 of the 

drawings, the typical starting and stopping twin button 
Switch illustrated therein embodies identically the same 
kind of body 14, movable contacts 24, springs 23, cover 
plate 31, jumper plate 27, and fixed contacts and buttons, 
except that the buttons 20', 2' bear different markings 
or indicia and the fixed contacts 25", 26’ have been re 
versed so as to provide one normally open switch com 
ponent and another normally closed component. Since 
the interlock bars or tumblers 28 ordinarily would serve 
no useful purpose in this type of push button switch, they 
may be omitted and replaced by specially constructed 
filler plates 23 as shown in Figs. 6, 7 and 8, which are held 
in place by the fixed contacts and screws 37. It is to be 
noted that the fixed contacts 25, 25' are substantially 
identical except that they are reversely disposed relative 
to the web 15, and the same is true of the complementary 
fixed contacts 26, 26' of the two sets. As in the case of 
the forward and reverse switch, the jumper plate 27 may 
be applied to either adjacent pair of terminal screws 38, 
or it may be omitted when no short-circuiting is desired. 

Either of the improved push button switches shown in 
Figs. 1 and 5 may be mounted within a housing as 
shown in Fig. 9, and this housing comprises a cup shaped 
metal casing 43 and a metal cover 44 detachably secured 
to the casing 43 by means of screws 45 or the like. The 
Switch body 4 is provided with sturdy opposite end 
flanges 46 formed integral therewith, and the outer faces 
of these flanges 46 coact with and are clamped against 
the interior of the cover 44 by means of metal clamping 
plates 47 engaging the opposite faces of the flanges and 
which are secured to the cover by clamping screws 48. 
The switch assemblage is thus suspended from the housing 
cover 44 and is removable therewith in order to facilitate 
attachment of the conductors and inspection of the 
inner switch mechanism, and all parts of the improved 
push button switch may obviously be readily assembled 
dr removed for inspection or replacement. 
When the improved starting and stopping switches have 

been properly constructed and assembled, two or more 
of these switch units may be provided at remote stations 
to operate a common magnetic starter or other electrical 
apparatus. As depicted in Fig. 10, when several Switches 
are thus employed, it is necessary to remove the U 
shaped jumper plate 27 from all of the switches except 
the last station, and all of the switches thus installed may 
be of identical construction except for the use of the 
jumper on the end switch. The provision of the de 
tachable jumper plate 27 therefore makes it unnecessary 
to furnish specially constructed end switches and makes 
it possible to use standard starting and stopping Switches 
at all stations throughout the system. 
When the improved forward and reverse switches have 

been properly constructed and assembled, this type of 
Switch with its interlock tumblers 28 may be utilized as 
shown in Fig. 11 to control the operation of magnetic 
reversing controllers or the like. The tumbler bars 28 
will then positively prevent an operator from damaging 
the controller by simultaneously depressing both push 
buttons 20, 2i; and by merely removing the tumblers 28 
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of Fig. 2 and applying filler plates 28 as in Fig. 6, these 
switches can be conveniently converted into a type 
wherein both buttons may if desired be simultaneously 
manipulated. The markings on the exposed faces of the 
buttons 20, 22 may also be varied to Suit the intended 
usage, and the fixed terminals 25, 26 may be readily 
assembled so that both circuits will be normally closed, 
thus introducing extreme flexibility with the aid of only 
a few interchangeable minor parts. 

From the foregoing detailed description it should be 
apparent that we have in fact produced an improved 
push button switch assemblage which is simple, compact 
and durable in construction, and which is also flexible in 
its adaptations and highly efficient in use. Since the 
major parts such as the body 14, buttons 20, 21, springs 
23, movable contacts 24, fixed contacts 25, 26, and closure 
plate 31 may all be utilized in the alternate assemblages, 
the cost of construction may be reduced to a minimum 
and erroneous shipments are eliminated. The short 
circuiting jumper plates 27 may be quickly applied or 2(; 
removed and make it unnecessary to provide special fixed 
bridging contacts in these dual switches, and the inter 
lock tumblers 28 and the adjacent saddles 29 may be 
likewise applied cr removed and replaced by inexpensive 
filler plates 28'. All parts of the improved switches are 
moreover well insulated to insure safe operation and to 
avoid undesirable short-circuiting, and these Switches may 
be either mounted within housings or otherwise Sup 
ported when in actual use. The improved twin switch 
assemblages have proven highly satisfactory and Suc 
cessful in actual use, and may be manufactured in various 
sizes for diverse uses. 

It should be understood that it is not intended to limit 
the present invention to the exact details of construction 
or to the precise inode of use of the two typical push 
button Switch assemblages herein illustrated, for various 
modifications within the scope of the appended claims 
may occur to persons skilled in the art. 
We claim: 
1. In an electric switch, a unitary body of insulation 

having a pair of front recesses and a rear recess separated 
by a web provided with openings connecting the front 
recesses with the rear recess and also having therein a 
pair of rearwardly open approximately semi-cylindrical 
pivot sockets adjoining the opposite sides of said front 
recesses, a push button slidable within each of said front 
recesses and each having a rear projection extending 
through the adjacent connecting opening, a movable con 
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tact secured to each of said button projections within 
said rear recess, several fixed contacts detachably Secured 
to said web within said rear recess rearwardly remote 
from said sockets and being cooperable with said mov 
able contacts, a pair of pivot saddles detachably confined 
within said rear recess by said fixed contacts and each 
having a forwardly open approximately semi-cylindrical 
socket cooperable with one of said body sockets to pro 
vide a journal bearing, and a pair of independent interlock 
tumblers located on opposite sides of said button projec 
tions and each having an enlarged cylindrical medial por 
tion oscillatably confined within one of said journal bear 
ings and also having opposite ends engageable with pe 
ripheral portions of both of said push buttons. 

2. In an electric switch, a unitary body of insulation 
having a pair of front recesses and a rear recess separated 
by a web provided with openings connecting the front 
recesses with the rear recess and also having therein a 
pair of rearwardly open approximately semi-cylindrical 
pivot sockets adjoining the opposite sides of said front 
recesses, a push button slidable within each of said front 
recesses and each having a rear projection extending 
through the adjacent connecting opening, a movable 
contact secured to each of said button projections within 
Said rear recess, several fixed contacts detachably secured 
to said web within said rear recess rearwardly remote 
from said sockets and being ooperable with said movable 
contacts, a pair of pivot saddles detachably confined 
within said rear recess by said fixed contacts and each 
having a forwardly open approximately semi-cylindrical 
socket cooperable with one of said body sockets to pro 
vide a cylindrical bearing, and a pair of independent in 
terlock tumblers located on opposite sides of said button 
projections and each having an enlarged cylindrical mid 
portion oscillatably confined within one of said bearings 
and also having integral opposite ends engageable with 
peripheral rear portions of both of said push buttons, 
said tumblers being freely rearwardly removable upon 
release of said fixed contacts. 
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