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[57] ABSTRACT 

A plurality of pushbuttons are mounted in a switch 
frame, with each button being arranged to move 
contacts between open and closed positions. A pair of 
slide bars are positioned for movement in the frame in 
a path generally perpendicular to the paths of move 
ment of the buttons. There are followers, which move 
in response to actuation by the slide bars, for opening 
and closing the contacts. Washers are positioned be 
tween adjacent pushbuttons for performing a blockout 
function. 

27 Claims, 13 Drawing Figures 
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POWER RATED PUSHBUTTON SWITCH WITH 
SLIDE BAR AND WASHER TYPE BLOCKOUT 

INTERLOCK STRUCTURE 

SUMMARY OF THE INVENTION 

The present invention relates to an improved push 
button switch and in particular to a pushbutton switch 
in which a pair of slide bars are effective to perform a 
number of different switching functions. 
Another purpose is a pushbutton switch or the like 

suitable for use in small appliances such as blenders. ' 
Another purpose is a simply constructed reliably op 

erable pushbutton switch construction. 
Another purpose is a pushbutton switch construction 

in which a pair of sliders are effective to cause opera 
tion of a number of sets of contacts, with each set of 
contacts being connected, through followers, to the 
sliders. 
Another purpose is a pushbutton switch construction 

of the type described using washers as blockout mem 
bers. 
Another purpose is a pushbutton switch construction 

of the type described in which blockout members func 
tion as a link in the operable chain between the buttons 
and the contacts. 
Another purpose is a pushbutton switch construction 

utilizing a pair of sliders, with one slider operating one 
group of contacts and the other slider operating an 
other group of contacts. 
Other purposes will appear in the ensuing speci?ca 

tion, drawings and claims. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The invention is illustrated diagrammatically in the 
following drawings wherein: 
FIG. 1 is a plan view of a pushbutton switch construc 

tion, 
FIG. 2 is a front view of the switch construction of 

FIG. 1, 
FIG. 3 is a section along plane 3-3 of FIG. 1, 
FIG. 4 is a side view of a follower, 
FIG. 5 is a section along plane 5-5 of FIG. 1, 
FIG. 6 is a section, similar to FIG. 3, showing a modi 

fied form of the invention, 
FIG. 7 is a section along plane 7-7 of FIG. 6, 
FIG. 8 is a top view of a pushbutton, ‘ 
FIG. 9 is a top view of the lower portion of the switc 

construction illustrating the blockout members, 
FIG. 10 is a plan view of a slide bar, 
FIG. 11 is a partial enlarged plan view of the slide bar 

of 10, 
FIG. 12 is a plan view of a second slide bar, and 
FIG. 13 is a partial enlarged plan view of the slide bar 

of FIG. 12. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention has application in the appli 
ance field and particularly those appliances in which a 
series of pushbutton switches are positioned in a frame, 
with each of the buttons effecting a different type of 
operation for the appliance. A blender is one example 
of a suitable application for the invention. The opera 
tion of a particular pushbutton switch is effective to 
cause the opening or closing of one or more sets‘ of 
contacts. Normally, only one pushbutton can be oper 
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2 
ated at a time, as there are blockout members posi 
tioned between adjacent pushbuttons. 
There are a pair of slide bars positioned within a 

frame, with each of the slide bars having cam surfaces 
which cooperate with the cam surfaces on the pushbut 
tons. In addition, there are followers which form an ef 
fective link between the slide bars and the contacts. 
Operation of the pushbuttons moves the slide bars, with 
movement of the slide bars in turn causing the follow 
ers to open and close the various sets of contacts. There 
are two slide bars, one being effective to move one 
contact in each set and the other slide bar being effec 
tive to move the other contact in each set. 

In FIG. 1, a plurality of pushbuttons 10 are mounted 
in a frame 12. One side of the frame 12 has a plurality 
of generally vertical walls 14 which de?ne pockets 16. 
The front of the frame is indicated at 18 and there are 
openings 20 which receive those portions of each push 
button which are used to operate the sliders and block 
out members described hereinafter. 
Within each of the pockets 16 there are contacts 22 

and 24. Contact 24 has a generally upwardly-extending 
rim 26 and contact 22 hasa generally downwardly 
extending rim 28, as indicated in FIG. 1, with the rims 
being positioned to make mechanical contact and thus 
complete an electrical connection. 
The contacts 22 and 24 may be joined to the frame 

as at 30 and 32. As shown in FIGS. 3,5 and 6, the 
upper contact 22 may have a terminal portion 34 and 
the lower contact 24 may have a terminal portion 36. 
The terminal portions 34 and 36 may be connected in 
a suitable electric circuit. 
Each pocket 16 may have a vertical wall portion 38 

which separates the contacts 22 and 24 and provides 
means for mounting the sections of the contacts in co 
operation with the fastening means 30 and 32. FIG. 3 
shows the two positions of upper contact 22, with FIG. 
5 showing the two positions of lower contact 24. FIG. 
6 shows the two positions of upper contact 22 of a mod 
i?ed form of the invention. 

In FIG. 3 the button 10 has a front portion 40 which 
will be accessible in the appliance. The button has a 
rear portion 42 which extends within the frame 12. As 
shown particularly in FIGS. 3 and 8, the top of the but 
ton has a cam portion 44, generally centrally located, 
which extends upwardly from that portion 42 of the 
button which moves in and out of the openings 20. The 
cam portion 44 is shaped to pass through the openings 
20 and to effect operation of slide bars 56 and 58 
within the frame. The bottom of the button, on the op 
posite side from the cam portion 44, has a cam portion 
46, illustrated in dotted lines in FIG. 8 and in side view 
in FIG. 3. The portion 46, which is generally wedge 
shaped, as shown in FIG. 9, is effective to cause opera 
tion of the blockout members. 
The frame 12 has a top 48 which de?nes the bottom 

of each of the pockets 16 and a bottom plate 50. There 
is a front wall 18, as described, and a rear wall 52. The 
four described walls de?ne a chamber 54 which mounts 
the slide bars and the blockout members. As shown 
particularly in FIG. 3, there is an upper slide bar 56 and 
a lower slide bar 58. The blockout members are indi 
cated at 60, with the inwardly-projecting portion 42 of 
each button separating the blockout members from the 
slide bars within the chamber 54. 
FIG. 9 shows the relationship between adjacent 

blockout members 60 and the cam portions 46 on each 



3,778,565 
3 

of the buttons. The blockout members 60 are arranged 
in a row, there being a blockout member 60 between 
adjacent pushbuttons. 
Inward movement of one of the pushbuttons will 

cause the cam portion 46 thereof to separate the block 
out members one from another. The outside pushbut 
tons in the row of pushbuttons wil prevent the blockout 
members from slipping out of the frame. As soon as one 
button is moved in an inward direction, the separation 
of the adjacent blockout members will prevent any 
other pushbutton from being simultaneously depressed. 
As soon as a second pushbutton is moved in an inward 
direction, the blockout members will cause the first 
pushbutton to be moved back to its original “out” posi 
tion. 
The top slide bar 56 is illustrated in FIGS. 10 and 11. 

At the front of the slide bar 56 there are series of 
wedge-shaped openings 62 which may vary in con?gu 
ration. Note the broken lines 1-8, which lines are 
equally spaced and define the paths of movement of the 
eight pushbuttons in the switch array. The use of eight 
pushbuttons is only for purposes of illustration, and the 
invention should not be limited in this respect. The 
point of the wedge-shaped openings 62 for buttons 1, 
2, 3 and 8 are on the actual centerline of movement of 
the button. The point of the wedge-shaped openings for 
buttons 4, 5, 6 and 7 is not on the centerline of button 
movement. Thus, inward movement of any one of but 
tons 4, S, 6 or 7 will cause the slide bar 56 to slide to 
the left or to the right, depending upon where the point 
of the wedge-shaped opening lies relative to the center 
line of button movement. The cam surfaces 44 on the 
buttons cooperate with the wedge-shaped openings 62 
to cause movement of the slide bar. The openings for 
buttons 4, 5, 6 and 7 are slightly different, thereby 
causing different degrees and direction of movement of 
the slide bar 56. Thus, each button may cause a differ 
ent movement for the slide bar 56 or, in the alternative, 
several buttons may be arranged to cause the same 
movement, depending upon how the contacts are con 
nected in circuit. The position of the opening 62 for 
each button, will vary with the particular application. 
The openings may be arranged in a variety of combina 
tions. ~ 

Slide bar 56 has a plurality of openings 64, there 
being such an opening between the path of movement 
of adjacent buttons. Note that each of the openings 64 
have two areas. A first area 66 is generally rectangular 
in shape and is generally the same for each opening. A 
second area 68 is irregularly shaped and is closer to the 
front of the slide bar. The particular configuration of 
the opening areas 68 determines the operation of the 
followers associated with slide bar 56. In FIG. 3, the 
followers is indicated at 70 and is shown in detail in 
FIG. 4. The followers 70 have a lower wedge-shaped 
area 72 which is received in the opening areas 68 of the 
slide bar 56. Sidewise movement of the slide bar 56 will 
permit the followers to fall in a downward direction to 
lower contacts 22, as shown in FIG. 3. Shoulder 73 on 
the followers 70 prevents the followers 70, biased 
downwardly by spring-loaded contacts 22, from passing 
through the slide bars. Each ‘of the followers have a 
“cross” shaped cross section and there is a similar 
shaped opening 74 in the top 48 of the frame. Thus, the 
followers 70 are con?ned by the opening in the frame, 
and by the opening area 68 in the slide bar, for recipro 
cal movement caused by the slide bar, and in a path 
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4 
which is generally perpendicular to the slide bar. Move 
ment of the followers 70 is effective to raise and lower 
contacts 22, as illustrated in FIG. 3. 

Slide bar 58 is indicated in FIGS. 12 and 13. Again, 
there are wedge-shaped openings 76 in the front of the 
slide bar for cooperation with the cams 44 on the push 
buttons. The wedge-shaped openings 76 may all be dif 
ferent, or some may be similar, and the apex of the 
openings may be on the centerline of the path of move 
ment of the pushbutton, or it may be to the right or left. 
The particular shape of the wedge-shaped opening 76 
determines what action is caused by operation of a par 
ticular button. Any button may cause movement of the 
slide bar to the right or left and in varying amounts, or 
there may be no movement of the slide bar at all. The 
particular programming of the wedge-shaped openings 
76 on the slide bar 58 and the openings 62 on slide bar 
56 determines which sets of contacts are operated from 
any one or more pushbuttons. 

Slide bar 58 also has openings 78 for operation of the 
followers. The openings 78 each have two parts. There 
is an area 80 which is rectangular in shape and the same 
for each opening. There is a second area 82 which is ir 
regularly shaped and which is effective to cause opera 
tion of followers 84 shown particularly in FIG. 5. 
Again, the shape of the areas 82 will determine which 
followers and hence which contacts are operated by 
each button. Note that followers 84, which is similar in 
shape to followers 70, passes through the rectangular 
open area 66 of the slide bar 56 so as to be placed in 
position to be operated by movement of slide bar 58. 
Each of the slide bars 56 and 58 have openings, with a 
portion of each opening being rectangular to permit 
positioning of the followers for the other slide bar. 
Also, each opening has a cam portion which is effective 
to cause operation of the followers. FIG. 5 shows the 
two positions of contact 24 as controlled by the follow 
ers 84. 

In operation, slide bar 56 will cause contact 22 to 
move from its upper position, as shown in FIG. 3, to its 
lower position, again as shown in FIG. 3, when a button 
is depressed. The slide bar 58 will cause contact 24 to 
raise up, when a button is depressed. The contacts may 
be moved toward each other when there is to be me 
chanical and electrical contact therebetween, although 
normally the upper contacts are lowered or the lower 
contacts are raised. 
The interrelationship of the slide bars, the followers, 

and the pushbuttons, can be effective to cause various 
different sets of contacts to be opened and closed. For 
example, the operation of the number 4 pushbutton 
may be effective to cause several different sets of 
contacts to open or close. In like manner, the operation 
of another pushbutton may be effective to cause only 
one set of contacts to close. The entire array of push 
button switches may be programmed so that different 
pushbuttons cause the operation of different sets of 
contacts, with not all of the operated contacts being 
mechanically directly adjacent the particular button 
which is operated. 

FIG. 6 shows a modi?cation of the invention in which 
the slide bars are not used to cause operation of the 
contacts, but instead the blockout members 60 perform 
this function. Followers 90 have the same “cross” 
shape of the followers 70 and 84. The followers 90 are 
somewhat elongated, or are longer than the followers 
70 and 84, as they extend down to the blockout mem 
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bers 60. Each member 90 has outwardly-extending 
wings 91 which, in the down position, are supported on 
rails 93 on the projection 42 of the button. The wedge 
shaped portion 92 of each follower extends between 
adjacent blockout members. The upper end of the fol 
lower 90 is in position for contact with contact 22, as 
shown in FIG. 6, and thus is effective to raise contact 
22 to mechanically break contact with the lower 
contact. In the modification of FIGS. 6 and 7, the lower 

' contact (1065 not IIIOVC, but the upper contact moves 
toward and away from it. In its normal position contact 
22 will be in the open up position of FIG. 6. However, 
movement of another button causes separation of adja 
cent blockout members 60 and this is effective to lower 
one of the followers 90 to thus lower one selected 
contact 22 to move to the down or closed position. 
As indicated above, the invention has particular ap 

plication in small appliances such as a blender. In such 
an application, the various buttons control the speed of 
the blender motor. Different buttons may effectively 
cause the motor to operate at different speed and 
therefore the programming of the relationship between 
the pushbuttons and the sliders and the sliders and the 
followers is controlled to determine which contacts are 
opened and closed. 

In some applications there may be two sliders and 
blockout members. In other applications there may be 
a single slider and blockout member, whereas, in other 
applications there may be only the blockout members 
which, through the followers, are effective to cause 
opening and closing of the contacts. 
Of particular importance is the fact that operation of 

all contacts can be effected with no more than two slid 
ers. In many similar prior pushbutton configurations it 
was necessary to have substantially more than two slid 
ers to perform the same switching functions accom 
plished herein. These sliders have been eliminated by 
the programming of the cam surfaces and the interrela 
tionship between the pushbuttons, sliders and follow 
ers. 

Whereas the preferred form of the invention has 
been shown and described herein, it should be realized 
that there may be many modi?cations, substitutions 
and alterations thereto. 
We claim: 
1. In a pushbutton switch, a frame, a plurality of 

plungers mounted for reciprocal movement in the 
frame, a plurality of sets of contacts, each set being 
movable between open and'closed positions, said sets 
of contacts being mounted on the frame, 

a slide bar positioned in said frame for movement in 
a path generally perpendicular to the paths of 
movement of said plungers, cooperating cam 
means on each plunger and said slide bar for pro 
viding movement of the slide bar in response to 
movement of the plungers, 

and a plurality of followers, at least one for each set 
of contacts, said followers being positioned in the 
frame for contact by said slide bar, cooperating 
means on the slide bar and each follower, with slid 
ing movement of the slide bar causing movement 
of the followers in a path generally perpendicular 
to the path of movement of said slide bar to effect 
opening and closing of said sets of contacts. 

2. The structure of claim 1 further characterized in 
that there is a follower associated each contact. 
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3. The structure of claim 1 further characterized by 

cam means on the slide bar and followers cooperating 
followers away from the slide 

bar. ' 

4. The structure of claim 1 further characterized by 
cam means on the slide bar and followers cooperating 
to cause movement of the followers toward the slide 
bar. 

5. The structure of claim 1 further characterized by 
and including a plurality of openings in the slide bar, 
said followers being positioned, relative to the slide bar, 
to drop through the openings upon movement of the 
slide bar. 

6. The structure of claim 1 further characterized in 
that movement of said slide bar is effective, through the 
followers, to cause opening and closing movement of 
the contacts in each set in a path generally perpendicu 
lar to movement of the slide bar. 

7. The structure of claim 1 further characterized by 
and including a second slide bar positioned in the frame 
for movement in a path generally perpendicular to the 
paths of movement of said plungers cooperating cam 
means on each plunger and said second slide bar for 
providing movement of said second slide bar in re 
sponse to movement of the plungers. 

8. The structure of claim 7 further characterized in 
that said second slide bar is positioned adjacent the first 
slide bar. 

9. The structure of claim 7 further characterized by 
and including followers positioned in the frame for 
contact by said second slide bar to cause movement of 
said followers in a path generally perpendicular to the 
path of movement of said second slide bar. 

10. The structure of claim 9 further characterized by 
and including cooperating cam means on said second 
slide bar and said followers associated therewith. 

11. The structure of claim 10 further characterized 
by and including openings in said second slide bar, with 
said followers associated therewith being positioned to 
move in and out of said second slide bar openings. 

12. The structure of claim 7 further characterized in 
that there is a ?rst set of followers and a second set of 
followers, with said first set of followers being posi 
tioned for movement by said first slide bar and said sec 
ond set of followers being positioned for movement by 
said second slide bar. 

13. The structure of claim 12 further characterized 
by and including cooperating cam means on the first 
slide bar and the first set of followers, and cooperating 
cam means on the second slide bar and second set of 
followers. ' 

14. The structure of claim 13 further characterized 
by and including openings in the ?rst slide bar with the 
followers in said second set of followers being arranged 
to pass through said ?rst slide bar openings. 

15. The structure of claim 7 further characterized by 
and including a plurality of blockout members posi 
tioned between adjacent plungers. 

16. The structure of claim 15 further characterized 
in that each of said blockout members is in the shape 
of a round disc. 

17. The structure of claim 15 further characterized 
in that said slide bars are positioned adjacent each 
other with said blockout members being spaced from 
said adjacent slide bars. 

18. The structure of claim 17 further characterized 
by and including cam means on each of said plungers 



7 
positioned to contact adjacent blockout members to 
cause said adjacent blockout members to separate, one 
from another, when a plungers is moved in an inward 
direction. 

19. The structure of claim 18 further characterized 
in that each plunger has an inwardly-extending projec 
tion, one side of which is positioned for contact with 
the slide bars, with the opposite side being positioned 
for contact with the blockout members. 

20. The structure of claim 18 further characterized 
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by and including cooperating cam means on each‘ 
plunger and the first and second slide bars, with said 
cooperating cam means being on the opposite side of 
the plunger as the cam means cooperating with the 
blockout members. 

21. The structure of claim 1 further characterized by 
and including a plurality of blockout members posi 
tioned within the frame, each blockout member being 
positioned between adjacent plungers. 

22. The structure of claim 21 further characterized 
in that each of said blockout members is in the shape 
of a round disc. - 

23. The structure of claim 21 further characterized 
by and including cooperating cam means on each of the 
plungers and blockout members such that inward 
movement of a plungers causes said blockout members 
to separate, one from another. 
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24. The structure of claim 23 further characterized 

in that said blockout members are aligned in a row, on 
one side of the plungers with the slide bar being on the 
opposite side of the plungers. 

25. In a pushbutton switch, a frame, a plurality of 
plungers mounted for reciprocal movement in the 
frame, a plurality of setsof contacts, each set being 
movable between open and closed positions, 

a plurality of blockout members positioned in the 
frame, with each blockout member being arranged 
between adjacent plungers, 

a plurality of followers, at least one for each set of 
contacts, said followers being positioned in the 
frame for contact by said blockout members coop 
erating means on each follower and blockout mem 
bers, with movement of a blockout member caus 
ing movement of the followers in a path generally 
perpendicular to the path of movement of the 
blockout members to effect opening and closing of 
said sets of contacts. 

26. The structure of claim 25 further characterized 
in that each of said blockout members is a round disc. 

27. The structure of claim 26 further characterized 
in that each of said discs have a generally central open 
ing, with said followers moving in and out of said block 
out member openings. 

* * * * * 


