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United States Patent Office 3,142,198 
Patented July 28, 1964 

3,142,198 
PUSH BUTTON MECHANISM 

John H. WiBias, Barriagton, ., assignor to Oak 
Manifacturing Co., a corporation of Delaware 

Filed Aug. 17, 1961, Ser. No. 32,200 
4 Cairns. (C. 74-483) 

This invention relates to a push button mechanism and 
more particularly to a simple push button mechanism 
which may be used for controlling low power electric 
switches and other light loads. For convenience, the appli 
cation to switches will be considered in connection with 
a discussion of the construction with the understanding 
that this is exemplary. 

Push button mechanisms having various kinds of me 
chanical interlocks are well known and are widely used. 
This invention pertains to a multi-button mechanism. 
wherein interlock means are provided for alternate opera 
tion of each button, each button being movable from a 
normally biased OUT position to a locked IN position. 
The movement of one OUT button serves to release the 
previously locked other button with the new button now 
being locked to an IN position. 

Various mechanisms for accomplishing the above are 
Well known. However, such mechanisms suffer from 
various drawbacks. One drawback is the lack of simple 
positive locking for the IN button. Thus, such mech 
anisms when subject to vibration or mechanical shock 
will unlock and permit the button, which is supposed to 
be N and locked, to be released to an OUT position. 
Where such mechanisms control electric switches, it is 
possible for circuits to be accidentally opened or closed 
with possible damage or danger to equipment or per 
Sonnel. 
Where positive locking means for such push button 

mechanisms are provided, it has usually resulted in me 
chanical complexity and has interfered with the simple 
operation of pushing an OUT button to an IN position. 
This invention provides a construction which is mechan 
ically simple and rugged and yet which will provide posi 
tive locking against accidental opening. The simplicity 
of the new construction is desirable not only for economy 
in manufacture and low cost of tooling, but is particularly 
useful under conditions such as obtain in high flying air 
craft where cold and other atmospheric conditions may 
interfere with the operation of complex mechanism. 

For a thorough understanding of the invention, refer 
ence will now be made to the drawings wherein: 
FIGURE 1 is a plan view of a mechanism embodying 

the present invention; 
FIGURE 2 is a section on line 2-2 of FIGURE 1; 
FIGURE 3 is a section on line 3-3 of FIGURE 1; 
FIGURE 4 is a sectional detail on broken line 4-4 

of FIGURE 1; 
FIGURE 5 is a sectional detail on broken line 5-5 

of FIGURE 1; 
FIGURE 6 is an exploded perspective view showing 

certain parts of the new mechanism; 
FIGURES 7 and 8 are enlarged detailed views showing 

the treadle and latch bar operation; 
FIGURE 9 is a view like FIGURE 1 of a modified 

form of the invention; 
FIGURE 10 is a sectional view taken along line 10-10 

of FIGURE 9; and 
FIGURE 11 is a sectional view taken along line 1-11 

of FIGURE 9. 
While this invention is susceptible of embodiment in 

many different forms, there is shown in the drawings and 
will herein be described in detail several embodiments, 
with the understanding that the present disclosure is to 
be considered as an exemplification of the principles of 
the invention and is not intended to limit the invention to 
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the embodiments illustrated. The scope of the invention 
will be pointed out in the appended claims. 
The mechanism embodying the present invention is 

mounted upon base 10 preferably of sheet metal such as 
sheet steel. Base 16 has attached thereto by rivets front 
wall portion 11, and base 10 has rear wall portion 12 and 
side wall portions 13 and 4. Struck up from base 10 
are guides 6 and 17 extending perpendicularly from base 
10 inside of the region enclosed by the base and wall por 
tions. 

Guides 6 and 17 are provided with slots through which 
push rod portions 21 and 22 project and are movable ion 
gitudinally of the push rods. Push rod portions 21 and 
22 are parts of push rods generally indicated by 23 and 24, 
and may be flat stampings. Push rods 23 and 24 have 
shoulders 26 and 27 which define the ends of push rod 
portions 2 and 22. The two push rod portions have 
coil springs 28 and 29 disposed around their respective 
portions 21 and 22 between guides 16 and 17 on the one 
hand and shoulders 26 and 27 on the other hand. 

Push rods 23 and 24 extend through slots in front wall 
it of the base plate and carry buttons 33 and 34 on their 
free ends beyond front wall portion 11. Coil springs 28 
and 29 normally bias their respective push rods outwardly, 
away from front wall A. As indicated in FIGURE 2, 
push rods 23 and 24 are supported clear of base 10 to 
leave room for certain operating parts between the push 
rods and base 10. Pivotally supported on rivet 38 at base 
1) is treadle bar 39. Pivot 38 is disposed midway be 
tween the bodies of push rods 23 and 24. Treadle bar 39 
has central lug portion 40 extending downwardly from the 
pivot region of the treadle bar as seen in FIGURE 1. 
Lug portion 469 is apertured at 41 and has rivet 42 there 
through pivotaly supporting finger 43. Finger 43 extends 
generally parallel to base 10 and passes through aperture 
45 and guide 46 struck up from base 10. Coil spring 47 
is disposed between guide 46 and shoulder 49 on finger 43 
adjacent pivot 42. 

Treadle bar 39 has arms 51 and 52 extending from 
opposite sides of the pivot region. Arms 51 and 52 have 
fingers 53 and 54 extending laterally from the arms in 
the same direction. When the treadle bar is mounted as 
illustrated in FIGURE 1, fingers 53 and 54 extend away 
from base 10. 

Disposed between push rods 23 and 24 on the one hand 
and treadle bar 39 on the other hand is latch bar 56. 
Latch bar 56 has window 57 for clearing rivet 38 so 
that the latch bar may move lengthwise, this being trans 
versely of the side walls 13 and 14. Latch bar 56 has 
one end 53 which is adapted to operate in opening 59 
in side wall 13. Latch bar 56 has its remaining end 61 
operating in opening 62 of side wall 14. The latch bar 
is long enough so that the two ends of the latch bar are 
always within the openings in the side walls. End 6 of 
the latch bar is provided with stepped shoulder corner 
portion 63. Opening 62 in side wall 4 is just long 
enough (in the direction between front wall 11 and rear 
wall 12) so that the shoulder formed by portion 63 of the 
latch bar will engage side wall 14 to limit the movement 
of the latch bar to the right, as seen in FIGURE 1. 

Latch bar 56 is normally biased to the right, as seen in 
FIGURE 1, by leaf spring 65 secured at 66 to side wall 
13 on the outside thereof and having the free end por 
tion of the spring engage end 58 of the latch bar. 

Push rods 23 and 24 are provided with treadle bar 
engaging fingers 68 and 69, these fingers being pushed 
out from the bodies of the push rods and extending to 
Ward base 6. Fingers 68 and 69 pass through windows 
70 and 7 in the latch bar and are disposed above arms 
5 and 52 of the treadle bar as seen in FIGURE 1. The 
location of the parts is such that when a push rod is out, 
as is the case with rod 24 in FIGURE 1, finger 69 will 
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be disposed close to or at the edge of arm 52 of the 
treadle bar. Thus when push button 34 is moved in the 
direction of the arrow, toward rear wall 12, finger 69 
can rock the treadle bar so that treadle bar finger 54 
moves downwardly as viewed in FIGURE 1. The toggle 
arrangement involving finger 43 and spring 47 between 
the two push rods provides a snap action for the treadle 
bar. 

Latch bar 56 is provided adjacent end 58 with slot 73 
extending across the end portion of the latch bar. Slot 
73 is so shaped and proportioned as to accommodate 
finger 53 of the treadle bar during the rocking of the 
treadle bar and the movement of the latch bar. Slot 73 
is so shaped as to provide shoulder 74 at the upper por 
tion of the slot as seen in FIGURES 1 and 6. Shoulder 
74 can engage finger 53 of the treadle bar when that 
finger is up, as illustrated in FIGURE 8. Latch bar 56 
is also provided with lug 76 in window 70 at the left 
hand side of the window, as seen in FIGURES 1 and 6. 
Lug 76 has top cam surface 77 and stop portion 78 at 
the two opposite parts. Lug 76 is normally adapted to 
cooperate with finger 68. If push rod 23 is in the IN 
position as seen in FIGURES 1 and 6, then finger 68 
will normally lie against stop shoulder 78. When push 
rod 23 is in the OUT position, as seen in FIGURE 8 
for example, then finger 68 of push rod 23 will be above 
cam portion 77 of the lug. 

Latch 56 has the other portion adjacent end 61 also 
provided with shoulder 80 located near the upper portion 
of the window for cooperation with finger 54 of the 
treadle bar 39. Window 71 is also provided with lug 
8 having stop side 82 and cam side 33 similar to lug 
76. The arrangement of lug 8A is such that finger 69 of 
push rod 24 can cooperate with the stop and cam portions 
of this lug in exactly the same manner as described be 
fore in connection with finger 68. Due to the fact that 
leaf spring 65 always biases the latch bar to the right, 
as seen in FIGURES 1 and 6, lugs 76 and 8 will be dis 
posed at the left hand sides of their respective windows. 
Window 71 is large enough to permit finger 54 of the 
treadle bar to move up and down. Push rods 23 and 
24 are provided with actuating fingers 85 and 36 which 
may be used for operating the movable parts of any 
suitable mechanism, such as electric switches for ex 
ample. 
The operation of the mechanism is as follows. Assum 

ing that the parts are in the position illustrated as in 
FIGURE 1, it will be seen that finger 54 of the treadle 
bar is caught against shoulder portion 30 of window 7. 
of the latch bar. The treadle bar is biased to either 
stable position, one being illustrated in FIGURE 1. This 
bias is obtained by the action of spring 47 on finger 43. 
At the same time, finger 68 of push rod 23 is caught 
against stop side 78 of lug 76 in window 70. The en 
gagement of the finger 54 of the treadle bar against the 
stop 80 of the latch locks the latch bar against move 
ment. Push rod 24 is normally biased to the OUT posi 
tion, illustrated in FIGURE 1, because of spring 29. Now 
assume that push button 34 is moved downwardly or in 
wardly as seen in FIGURE 1. When this occurs, finger 
69 of push rod 24 will cooperate with cam side 83 of 
lug 81 to force latch bar 56 to the left from the position 
illustrated in FIGURE 1. At the same time that the 
latch bar is being urged to the left, finger 69 is moving 
down against arm 52 of the treadle bar to rock it. The 
result is that the treadle bar is snapped to the position 
illustrated in FIGURE 8, with push rod 23 being moved 
out. Finger 53 of the treadle bar moves into position 
against shoulder 74 of slot 73 in the latch bar locking 
the latch bar against movement. Push rod 24 is locked 
to an IN position because of finger 69 engaging stop side 
82 of lug 8. 
Thus it will be seen that while the latch bar is shift 

able for the purpose of retaining either of the push rods 
in the IN position, inadvertent release of the push rods 
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4. 
by an undesired shifting of the latch bar is prevented by 
reason of the engagement between one or the other of the 
finger portions of the treadle bar with the stops 74 or 
80 on the latch bar. Thus, the treadle bar serves in 
effect as a lock for locking the latch bar against move 
ment which lock is released only upon inward movement 
of one of the push rods resulting from a desired actua 
tion of the mechanism. When moving button 33 down, 
the action is generally similar. 
A somewhat modified form of the invention is shown 

in FGS. 9, 10, and 11 wherein a multi-button interlock 
mechanism employing five buttons is shown. As shown 
in these drawings, the apparatus comprises a casing 100 
Supporting a contact-carrying insulating member 101 
provided with a plurality of contacts 02 and a plurality 
of shiftable contact-making bars 03 for making and 
breaking various electrical circuits. The slidable bars 
are operated by push button mechanisms, five of which, 
namely, 34, 195, 186, 87 and 68, are shown. The 
push button mechanisms each include a push rod 109 
which, as the constructions are substantially identical, 
will be described in detail only with reference to the 
push button mechanism 104. Each push rod 109 is 
slidably received in a suitable opening AEC in the top 
plate 11 of the frame 460 and is guided in its travel 
by a slot EH2 in a lug 1.3 fixed to the rear portion 114 
of the casing. Springs i5 urge each push rod out 
wardly of the casing. To prevent more than one pushrod 
from being depressed at one time, a plurality of nylon 
rollers 116 is provided, the nylon rollers being shiftable 
laterally in an enclosing framework 117 and held there 
in by virtue of the engagement between integral axles 118 
provided on each roller with slots 259 provided in the 
plate 117. Downward movement of a push rod brings it 
into contact with at least one roller and the lateral shift 
ing movement thereof is such as to move the other roll 
ers thereby prohibiting the complete inward movement 
of more than one push rod at a time. 

Each of the push rods 189 is provided with a down 
wardly extending outstruck dog 120 engageable with a 
cam surface 2 provided on a latch bar 122 shiftably 
mounted in the frame 100. A spring 23 constantly 
urges the latch bar to the right (as seen in FIG. 9) re 
taining the dog 23 of a push rod in the IN position be 
neath the bottom holding surface 24 of each of the lugs 
on the latch bar. Shifting movement of the latch bar 
to the left slides the surface 24 out of contact with the 
dog E20 permitting the spring 215 to return the push rod 
to the OUT position. 
From the portion of the apparatus of FIGS. 9-11 thus 

far described, it can be seen that upon depressing of a 
push rod, the dog 26 on each push rod engages the upper 
surface of the cam i21, thereby shifting the latch bar 
laterally against the bias of the spring 123. This shifting 
movement, when sufficiently progressed, releases any 
other push rod held in the IN position and upon com 
plete depression of the push rod being moved inwardly 
permits the latch bar to shift to the right, bringing the 
surface 24 above the dog 20 of the rod being moved 
inwardly to hold this latter push rod in the IN position. 

Even though the latch bar serves to hold the push rods 
in the IN position, such holding engagement can be broken 
by a shifting of the latch bar to the left, whether caused 
by the depression of another push rod or by some exter 
nal force which could be inadvertently and undesirably 
applied. 

In accordance with the present invention, however, 
there is provided a lock which serves to prevent inad 
vertent movement of the latch bar, and which lock is 
released permitting movement of the latch bar only upon 
the inward movement of another push rod from its nor 
mal OUT position. 

Referring again to the drawings, the lock bar is shown 
at 125 and is in the form of an elongated more or less 
flat piece overlying the latch bar 122. The lock is pivot 
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ally mounted on pivots E26 and 127 so as to be rockable 
about the axis formed by the pivots with the lock being 
urged to the position shown by coil spring 127a. Ad 
jacent its left-hand end the lock is provided with a de 
pendent finger 28 receivable in an opening 129 in the 
latch bar 122 and when the finger is so engaged in the 
opening in the latch bar, shifting movement of the latter 
is of course prohibited, 
The lock bar 125 is arranged to be rocked to a position 

Withdrawing the finger 23 from the opening 129 upon 
inward movement of an OUT positioned push rod. For 
this purpose, the lock bar is provided with a curved end 
portion 130 adapted to be contacted by a release finger 
131 carried by each push rod, such contact serving to lift 
the free end carrying the curved portion 30 thereby rock 
ing the lock bar. As the finger 13 passes beyond the 
curved portion 30 the rock bar is free to return to its 
locking position wherein the finger 128 is again positioned 
in the opening 129 under the urging of the spring .27a. 
Each push rod is also provided with an upstruck actuat 

ing finger 32 engageable in a suitable opening provided 
in the contact-making bars 63. The particular arrange 
ment of the bars 103 and contacts 02 is not material to 
the present disclosure as it will be clear to those skilled 
in the art that the multi push button mechanism of the 
present invention lends itself to many uses. 

I claim: 
1. A two button interlock mechanism comprising a 

base, two push rods mounted on said base in spaced paral 
lel laterally offset relation for longitudinal movement, 
means for biasing said two rods to a normal OUT posi 
tion, a treadle bar pivotally secured on said base at a 
point between said rods, said treadle bar having arm por 
tions extending from the pivot region laterally of said 
rods, Snap action means for biasing said treadle bar to 
either of two stable positions, said treadle bar being rock 
able in a plane parallel to the two rods, means coupling 
said rods to the arm portions of the treadle bar whereby 
the movement of a rod to an IN position drives its corre 
sponding treadle bar arm, alternate movement of the 
push rods causing treadle bar operation, a latch bar mov 
able in a straight line transversely to the lines of motion 
of the rods, means for biasing said latch bar to one posi. 
tion, said latch bar having cam and stop portions for 
each push rod, said coupling means for a rod and treadle 
bar arm also cooperating with a cam and stop portion on 
the latch bar, the camportion being shaped so that move 
ment of its rod from one position to its other position 
causes the latch bar to be moved against its bias, the stop 
portion cooperating with the same rod to retain said rod 
in its other position, the remaining rod when operating 
serving to release the lock between the stop portion and 
rod. 

2. A two button interlock mechanism comprising a 
base, two push rods mounted on said base in spaced paral 
lel laterally offset relation for longitudinal movement, 
means for biasing said two rods to a normal OUT posi 
tion, a treadle bar pivotally secured on said base at a point 
between said rods, said treadle bar having arm portions 
extending from the pivot region laterally of said rods, 
Snap action means for biasing said treadle bar to either of 
two stable positions, said treadle bar being rockable in a 
plane parallel to the two rods, a finger on each rod for 
coupling said rods to the arm portions of the treadle bar 
Whereby the movement of a rod to an IN position drives 
its corresponding treadle bar, arm, alternate movement 
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6 
of the push rods causing treadle bar operation, a latch 
bar movable in a straight line transversely to the lines of 
motion of the rods, means for biasing said latch bar to 
one end position, said latch bar having a window with 
can and stop portions for each finger of said push rods, 
said finger for a rod cooperating with the cam and stop 
portion on the latch bar, the cam portion being shaped 
so that movement of its rod from an OUT position to IN 
position causes the latch bar to be moved against its bias, 
the stop portion cooperating with the same rod to retain 
said rod in an N position, the remaining rod when oper 
ating Serving to release the lock between the stop portion 
and rod, 

3. A two button interlock mechanism comprising a 
base, two push rods mounted on said base in spaced paral 
lel laterally offset relation for longitudinal movement, 
means for biasing said two rods to a normal OUT posi 
tion, a treadle bar pivotally secured on said base at a point 
between said rods, said treadle bar having arm portions 
extending from the pivot region laterally of said rods, 
Spring biased toggle means for biasing said treadle bar to 
either of two stable positions, said treadle bar being rock 
able in a plane parallel to the two rods, a finger on each 
rod for coupling said rods to the artin portions of the 
treadle bar whereby the movement of a rod to an IN po 
sition drives its corresponding treadle bar arm, alternate 
movement of the push rods causing treadie bar opera 
tion, a latch bar movable in a straight line transversely 
to the lines of motion of the rods, a leaf spring on said 
base for biasing said latch bar to one end position, said 
latch bar having a window with cam and stop portions for 
each finger of said push rods, said fingers for a rod co 
operating with the cam and stop portion on the latch bar, 
the can portion being shaped so that movement of its rod 
from one position to its other position causes the latch bar 
to be moved against its bias, the stop portion cooperating 
With the same rod to retain said rod in its other position, 
the remaining rod when operating serving to release the 
lock between the stop portion and rod. 

4. A multi-button interlock mechanism comprising a 
plurality of button-actuated push rods, means biasing the 
push rods to an OUT position, a latch bar shiftable from 
a first position latching a depressed push rod in IN posi 
tion to a second position releasing said IN positioned 
push rod, a dog on each push rod, a plurality of cam sur 
faces on the latch bar each associated with one of said 
dogs for shifting the latch bar with inward movement of a 
push rod, a lock blocking movement of said latch bar 
against shifting movement from said first to said second 
position, said lock being rockable to release said latch 
bar, and means carried by each push rod and engageable 
with said lock to rock the same with inward movement 
of the push rod. 
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