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(57) ABSTRACT 
A push-button switch of the selective or latching type. A 
washer block-out mechanism co-operates with a tail portion of 
each push-button to positively prevent depressing more than 
one pivotally mounted push button to a contact make posi 
tion. The push buttons are mounted in side by side relation to 
each other on a shaft for pivotal movement. Latching in a 
switch closed position is accomplished by a latch bar common 
to all the push buttons. Each push button carries three mova 
ble spring arm contacts, each contact having a pair of tips 
electrically joined to bridge stationary contacts on a printed 
circuit board connectable to the switch assembly. Guides are 
provided to properly position the circuit board so its contacts 
are aligned with the movable contacts carried by the buttons. 
A unique contact arrangement including a contact carried by 
each push button provides for illuminating the button when depressed. 

8 Claims, 7 Drawing Figures 
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3,659,061 S 
As previously explained, tail 18 of each push button extends 

upwardly from rear wall 17. The upwardly facing end of tail 18 
includes cam faces 96 and 97. When a push button is 
depressed, cam face 96 engages surface 94 of the latch bar to 
lift the latch bar against the action of spring 79 and thereby 
permit the tail 18 of push button 8 to enter notch 27. 
As shown at FIGS. 1 and 2, tail 18 of each push button has a 

V-shaped front surface 80, and the width of the tail is slightly 
narrower than the width of each of notches 25-28. Front sur 
face 80 merges with parallel side surfaces 80' of the tail. 
The switch is assembled with the parts in the relative posi 

tions shown at FIG. 1. The manner of assembly will now be ex 
plained. First, contacts 57-59 are inserted in the respective 
slots 68-70 of each of push buttons 7-10. Next, the push but 
tons are positioned between ears 36 and 44 and pivot rod 11 is 
extended the openings in ears 36 and through the openings 20 
of the respective push buttons to pivotally mount the push but 
tons. Next, washers 6 are inserted through the front of slot 24 
and then, spring 4 is seated on front face 32 with locating pins 
90 extending through the locating openings 89 in the spring. 
Suitable threaded fasteners are extended through openings 88 
of the spring and bores 42 in the respective ends 22 and 23 to 
hold the spring in position on the front face of the switch body. 
The screws may also be used to secure the switch in position 
on the apparatus with which it is used. 
The switch assembly 1 is advantageously used with an in 

strument having a casing wherein circuit board 52 is sup 
ported independently of the switch assembly. In such an ar 
rangement, an opening is formed in the front of the casing 
(not shown) of the instrument and the switch assembly is 
merely inserted through the opening whereupon screws such 
as the screws 100 are used both to hold the switch assembly in 
position as well as to hold the spring 4 in position. The slots 50 
and 51 guide switch assembly 1 into the proper position rela 
tive to the circuit board and assure that stationary contacts 54 
on the circuit board are in the proper position relative to 
movable contacts 56 of the switch assembly. 

In some instances, it is desirable to illuminate a depressed 
push button. The switch of this invention readily adapts itself 
for illumination of the buttons. As shown at FIG. 3, the illu 
minated version of the switch includes a bulb 10 inserted in a 
socket 111. Socket 111 is mounted on a board or support 112 
of the instrument with which the switch is used. The mounting 
includes a connecting element 113 of electrically insulating 
material to assure that the socket is normally electrically insu 
lated from the frame of the instrument. Electric power is sup 
plied to one side of the bulb via a wire 114 whereas the other 
side of the bulb is connected to the outside of the socket 111. 
A second wire to energize bulb 110 is connected to a ground 
ing plate 116 of the instrument at such a location that contact 
legs 76 and 77 engage this plate when the switch is properly 
positioned in the instrument. 
As shown at FIG. 5 in phantom lines for the button 8, bulb 

110 and socket 111 are positioned with their axes in a vertical 
plane including the contact finger 87. Turning now to FIGS. 3 
and 4, it will be observed that contactfinger 87 is moved when 
push button 8 is depressed so the contact finger engages the 
shell of socket 111. When finger 87 engages socket 111 a cir 
cuit is complete from wire 114 through the filament of the 
bulb 110, contactfinger 87, the metal of spring 4, contact arm 
76, plate 116 and wire 115. Hence, with wires 114 and 115 
connected to a suitable power source, bulb 110 is illuminated 
when a button, for example the button 8, is depressed. Ad 
vantageously, when bulb and socket arrangements are pro 
vided within each button to illuminate the button, the button 
is made of a semi-transparent or translucent plastic materialso 
the button itself will be illuminated as viewed by the operator 
at the front of the switch assembly. As previously mentioned, 
push buttons 7-10, switch body 2, and latch bar 5 are all 
formed from plastic material having good electrical insulating 
characteristics. The only metal parts of the assembly are the 
spring 4, pivot shafts 11 and 41, washers 6, and contacts 56. 
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6 
OPERATION 

The switch of this invention provides a selective OR mode 
of operation. In this regard, block out washers 6 cooperate 
with tails 18 of the several push buttons to positively prevent 
depressing one push button to a contact MAKE position while 
another push button is already in a contact MAKE position. 
As shown in FIG. 3, push button 8 is in a depressed condition 
in which the tail 18 is inwardly of wall 92 of latch bar 4, and in 
this position wall 92 engages rear face 99 of tail 18 to latch the 
push button in the down position. In this down position of the 
push button, contact 59 engages stationary contact 54 and by 
virtue of the length and springiness of the spring arms 61, 62, 
the contact tips 63 make good electrical contact with stationa 
ry contacts 54. Where bulb 110 and socket 111 are provided, 
resilient contact finger 87 engages the metallic socket and 
completes a circuit to light lamp 110 so button 8 is illu 
minated. 
With the button depressed as shown at FIGS. 2 and 3, tail 18 

enters notch 27 and V surface 80 forces blocking washers 6 to 
the position shown at FIG. 2 in which the outermost washers 
are against the respective end walls 33 and 34 of slot 24. With 
the washers in this position, any attempt to depress a second 
push button to a make contact position is blocked by those 
portions of the respective washers which obstruct the remain 
ing notches 25, 26 and 28. Hence, if the operator of the switch 
inadvertently attempts to simultaneously depress two buttons, 
or to depress a second push button while he is holding a first 
push button down, such action is prevented by the blockout washer arrangement. 

In a normal switching operation, a down push button is 
released in response to the initial travel of the tail of a second 
push button, as the second push button is depressed. Such ini 
tial travel of the tail of the second push button causes the cam 
face 96 to engage surface 94 of the latch bar to pivot the latch 
bar upwardly around pivot rod 41. As latch bar 4 is pivoted 
upwardly, cam face 97 of the down push button engages the 
lower edge of surface 95. Since the depressed push button is 
urges to a released position by the action of the spring 4, latch 
bar 5 is forced upwardly by the depressed push button as soon 
as cam face 97 engages the lower edge of the face 95. This 
causes release of the depressed push button before the newly 
depressed button reaches a position in which its contacts en 
gage the fixed contacts of circuit board 52. 

Hence, it can aptly be stated that the push button arrange 
ment is such that when a push button in a down position is 
latched with its contact closed, a second push button cannot 
be moved to the down position to close its contacts until the 
first button is released and its contacts are open, and a second 
push button cannot be depressed to a MAKE contact position 
so long as a first push button occupies a down position in 
which its contacts are closed. 
While a preferred embodiment of the switch assembly, in 

accordance with this invention, has been shown and described 
herein, it is contemplated that numerous changes can be made 
without departing from the scope of this invention as disclosed 
in the specification and defined in the appended claims. 
What is claimed is: 
1. A push button switch arrangement comprising a plurality 

of push button elements each movable between depressed and 
released positions; a latch common to said plurality of button 
elements said latch comprising a bar mounted for pivotal 
movement to a first position in which a depressed button ele 
ment is latched and to a second position in which a depressed 
button element is released; means on each button element for 
moving said bar to said second position in response to move 
ment of a button element from a released position toward a 
depressed position; means urging said bar toward said first 
position; block-out means separate from said bar and respon 
sive to movement of one button element to a fully depressed 
position to prevent moving a second button element to a fully 
depressed position until said one button element is released; 
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and means constantly urging each of said push button ele 
ments toward a released position. 

2. A push button switch according to claim 1 wherein said 
means urging said bar toward said first position includes a first 
portion of a spring; and said means urging said buttons toward 
a released position includes a spring integral with said afore 
mentioned spring. 

3. A push button arrangement according to claim 1 wherein 
the arrangement further includes, means mounting said plu 
rality of push button elements for pivotal movement about a 
common axis between said depressed and released positions. 

4. A push button arrangement according to claim 3 wherein 
each of said plurality of push button elements is formed from 
an electrically insulating material, and at least one contact is 
carried by each push button element for pivotal movement 
therewith. 

5. A push button arrangement according to claim 1 wherein 
each of said plurality of push buttons has a tail portion, said 
bar is of generally L-shaped cross-sectional configuration, said 
tail portion of a latched push button is engaged by an inside 
surface of the base leg of the L-shaped portion, and said 
means on each button element for moving the bar to the 
second position includes a cam face on said tail portion en 
gageable with the end edge of said base leg of the latch bar and 
effective to pivot said latch bar to said second position in 
response to movement of a button element toward a depressed 
position. 

6. A push button switch according to claim 1 wherein, each 
push button has a tail presenting a generally V-shaped surface, 
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8 
and said block-out means includes a plurality of members in 
side by side relation to each other, housing means mounting 
said members for limited linear movement in a direction trans 
verse to the direction of travel of a tail portion of a push but 
ton; said housing means including notch means, one in the 
path of travel of each tail portion of a push button, said notch 
means extending into the path of movement of said members 
and permitting a tail portion of a depressed button to move 
said members to notch obstructing positions whereby only one 
button can be fully depressed. 

7. A push button switch according to claim 1 wherein each 
button has a plurality of rearwardly facing slots and a movable 
spring arm contact is positioned in each slot, each contact ex 
tending rearwardly of said button; and a plurality offixed con 
tacts are mounted in the path of travel of said movable con 
tacts for engagement by the movable contacts upon move 
ment of a button to a depressed position. 

8. A push button switch according to claim 1 wherein, a 
portion of an integral leaf spring extends behind each button 
to normally urge each button to a released position, said por 
tion including an upwardly extending contact tip adjacent the 
bottom of the button; a lamp bulb is positioned behind the 
front face of each button; and a second contact is positioned 
behind the face of each button in the path of travel of said up 
wardly extending contact, said upwardly extending contact 
and second contact cooperating to complete a circuit to ener 
gize said lamp bulb whenever a button is depressed. 


