
April 7, 1953 H. W. BATCHELLER 2,634,340 
PUSH-BUTTON SWITCH 

Filed May 8, 1950 3. Sheets-Sheet 

s sM 
SN S.E. 

8 

sa 22 
se 

s 
SS 

s e 
N 
Se 2 

//W/EW7OAR 
A/VGA/ W. AA7 CA/E7/AAR bug... 

A77-ys. 

N 

  

  

  

  



April 7, 1953 H. W. BATCHELLER 2,634,340 
PUSH-BUTTON SWITCH 

Filed May 8, 1950 
3. Sheets-Sheet 2 

/W/AW7OAP 
Af/GA/ W. AA7 CA/EZ/AAR 

A77-S 

  

  



April 7, 1953 H. W. BATCHELLER 2,634,340 
PUSH-BUTTON SWITCH 

Filed May 8, 1950 3 Sheets-Sheet 3 

//W/EW7OAP 
AfC/GA/ W. AA7 CAA//AAP 

's' real 

  

  



Patented Apr. 7, 1953 2,634,340 

UNITED STATES PATENT OFFICE 
2,634,340 

PUSH-BUTTON SWITCH 

Hugh W. Batcheller, Newton, Mass. 
Application May 8, 1950, Serial No. 160,667 

(C. 200-5) 4. Claims. 
1. 

This invention relates to a push-button Switch 
of a type which is sometimes used on electric 
ranges or similar apparatus having a plurality of 
circuits to be connected in different combinations. 
It is an object of the invention to provide a push 
button switch which operates easily and posi 
tively, which is composed of relatively simple and 
easily manufactured parts, which can be readily 
assembled, and which is reliable and durable in operation. 

In the embodiment of the invention herein 
shown and described, a set of eight push-but 
tons is included in a Switch designed for use with 
a range unit consisting of two elements adapted 
to be connected to a three-wire power circuit in 
various ways to give seven degrees of heating a C 
cording to which of seven of the buttons is 
pressed, the eighth button being a release but 
ton to restore to the “off’ position any button 
which has been pushed in to close a circuit 
through one or both of the heating elements in 
the unit. 
For a more complete understanding of the in 

vention reference may be had to the following de 
scription thereof and to the drawing, of which 

Figure 1 is a front elevational view of a push 
button switch embodying the invention; 

Figure 2 is a rear elevation of the same; 
Figure 3 is an exploded perspective view of the 

switch, portions being broken away to show in 
section; 

Figure 4 is a section on the line 4-4 of Fig 
ure 1. 

Figure 5 is a section on the line 5-5 of Fig 
ure 4; 

Figure 6 is a perspective view of the rear pol 
tion of the Switch, the cover being shown as re 
moved; 
Figure 7 is a fragmentary exploded view of one 

of the fixed terminals and bridging conductors: 
Figure 8 is a diagrammatic view of the slides 

in one position of operation and the correspond 
ing circuits; and 

Figure 9 is a diagrammatic view of the slides 
in another position of Operation and the Corre 
Sponding circuits. 
The Switch may include a molded casing Inem 

ber 2 which is elongated and is shown in the 
drawings and hereinafter described as in a Wei 
tical or erect position. This casing, which may 
be rinolded in One piece if desired, has a front por 
tion 22 and a rear portion 24, the former being 
longer, narrower and deeper than the lattel'. 
These two portions have a common partition wall 
26 which defines front and rear chambers 28 2nd 
30. A front cover 32 closes the chamber 28, a rear 
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2 
cover 34 closing the rear chamber 30. The cas 
ing member 2 is of moldable insulating material, 
the front cover 32 being of sheet metal or any 
other suitable material. The rear cover 34 is 
preferably a plate of insulating material. The 
SWitch elements themselves are enclosed in the 
rear chamber 38. The front chamber 28 en 
closes the actuating means by which the movable 
SWitch elements are operated. For this purpose, 
a plurality of slides 40, 42, 4, and 46 are mounted 
side by side in a central channel in the front 
chamber 23 and are adapted to slide vertically a 
limited distance therein. The extent of sliding 
movement of each of these slides is positively 
limited by lugs 50, 52, 54, and 56 respectively. 
These lugs project through slots in the partition 
wall 26. Thus the lug 50 projects through a slot 
58. The lug 52 projects through a slot 60. The 
lugs 55 and 56 project through a slot 62. Each of 
these slots is of limited length so that the portion 
of each lug which rides in a slot engages one end 
or the other of the slot when the corresponding 
slide reaches its limits of movement. Each lug 
has a longer portion immediately adjacent to the 
slide and a shorter portion projecting into the 
lear chamber 30 to engage SWitch elements as 
hereinafter described. In the for Ward edge of 
each slide is a series of V-notches 64 adapted to 
be entered by corresponding buttons which have 
wedge ends for this purpose. In the switch illus 
trated on the drawings, eight such buttons are 
provided as at 0, 72, 74, 76, 8, 8.0, 82, and 33. 
As these buttons are preferably of identical shape 
and construction, the description of one will 
serve for all. The button 84 shown in Figure 3 
is preferably a molded plastic member which is 
somewhat elongated and may have a rectangular 
cross section slidably fitted through one of the 
rectangular apertures 86 in the front cover plate 
32. The button 84 may be slightly dished as at 
88 at its forward end to receive a finger tip of 
the operator When the button is to be pushed in 
for Operation of the SWitch. Each button has 
at its rear end a central Wedge 90 Which is 
adapted to enter and fit in corresponding V 
notches 64 in the several slides. On either side 
of the Wedge 9 at the rear end of the button is 
a semi-cylindrical projection 92 having a bore 
94 extending therein to receive the end of a cont 
pression Spring 98. There are thus two Springs 
96 provided for each button, these springs being 
normally compressed. So as to press the button 
forward. The Semi-cylindrical projections S2 Cf 
each button extend beyond the side walls of the 
rectangular portion and thus serve as stops to 
limit the forward Ol' OutWard movement of the 
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button. On two opposite side faces of the rec 
tangular portion of each button are a pair of 
locking lugs 98, the purpose of which is to re 
tain any of the Seven active buttons in its reai'- 
Ward position until the locking means is released, 
the uppermost button 84 being simply for releas 
ing any of the other buttons which may be 
pushed in to its rearward position. Each lug 98 
has an inclined can face at its rear end and 
a front face 2 on which a latch element can 
catch. Cooperating with these locking lugs is a 
locking plate 96, this plate having a series of 
openings 8 large enough to receive a button 
and its lugs 98. The locking plate 4 may con 
veniently be made of sheet metal which can be 
punched and stamped to shape. A portion of the 
metal which is cut away to form the apertures 

is is preferably rolled into a cylinder 8, One 
Such cylinder being between each pair of Suc 
cessive apertures 6. These cylinders are the 
atch elements Which engage lugs 98 on the push 
buttons. When a button is pushed in, the can 
face of its upper lug 98 engages the corre 
sponding latch element 8 and cams the lock 
ing plate 5 upward. The weight of the Eocking 
plate A tends to move it down so that when a 
button is pushed further in and the latch ele 
ment 98 moves beyond the lug 98, the plate then 
drops so that the latch element 88 catches on 
the lug 98 and maintains the button in its rear 
Ward position. In Figure 4 the button 32 occupies 
Such position, its upper lug 98 being caught ba 
hind a cylinder 8 of the locking plate C4. In 
order to insure the proper operation of the lock 
ing plate S4 when the Switch is mounted in any 
desired position, a Suitable leaf spring is 
mounted in the upper end of the front chamber 
29 So as to bear resiliently against the upper end 
of the locking plate 4. It may be observed that 
whenever any one of the buttons is pushed in, 
the locking plate 04 is lifted So that if another 
button is in its 'in' position, it is thereupon re 
leased and is pushed forward to its 'out' position 
by its springs 96. The only function of the upper 
most button 88 is thus to release any of the other 
buttons which may be locked in its “in' position. 
The notches 64 in the several slides are approxi 
mately in line with the wedge ends of correspond 
ing buttons but are for the most part slightly 
Offset up or down. So that when any one of the 
Seven active buttons is pressed inward, its wedge 
end 99 cams one or more of the slides so as to 
imove Such slides longitudinally and thus to oper 
ate One or more of the movable switch elements 
in the rear chamber 38. The notches 64 are so 
arranged that When any one of the seven active 
buttons is pushed all of the way in so as to line 
up the corresponding notches in the four slides, 
then at least one of the notches opposite each of 
the other six active buttons is out of alignment 
With the Wedge end of its corresponding button, 
Hence not more than one button can be pushed 
all the Way in at the same time. 
The four lugs which project through the par 

tition Wall 26 into the rear chamber 30 move up 
and down with their respective slides and press 
against corresponding resilient elements which, 
as shown on the drawings, are bridging con 
diletors carrying contact points. As indicated in 
Figure 2, four Such resilient bridging conductors 
A 2, 8, 6, and 8 are mounted in the rear 
chamber 38. These bridging conductors are se 
cured at One end to respective terminal mem 
bers 28, 22, 24, and 26, so that the free end 
of each conductor Swings in a plane parallel to 
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4. 
the direction of movement of the slides. A 
typical bridging conductor and its terrillina men. 
her are illustrated in Figure 7. As therein shown, 
conductor 2 consists of a strip of spring metal 
Such as bronze which is bent to an L shape ex 
cept that the bend is curved. The short leg of 
the L. is permanently secured to the termina 
member 29 by any suitable means such as ex 
truded eyelets 33 which pass through holes 32 
in the conductor and are clinched. The terminal 
member 28 is preferably made of heavy strip 
metal, a portion of which is a blade projecting 
through the rear cover plate 3A as indicated in 
Figure 4. The other end of the member 28 fits 
into a suitable recess 38 in the partition Wall 
26. The short leg of the t-shaped conductor 2 
is thus firmly fixed. The free end portion 35 of 
the conductor is provided with a contact point or 
element 38 which is clinched in a hole is he 
end portion 38 and noves therewith when the 
long leg of the is pushed back and forth, the 
notion of the movable contact element 38 being 
in a direction substantially parallel to the slid 
ing noveinent of the four slides. AS ShoWn in 
Figures 2, 8, and 9, the conductors 2 and 
are provided with single contact, elements 38 
and 48 but the conductors S and 9 are pro 
vided with double contact elements (38 and is 
respectively. All of these elements move in paths 
which, while slightly arcuate, are substantially 
parallel to the direction of movement of the 
slides, Fixed contact elements 8, 3, 5, S2, 
58, and 56 are mounted within the chamber 33 

in positions to be engaged by corresponding inow 
able contact elements. For the operation of the 
bridging conductor f2, the lug 58 bears against 
it at an intermediate point between the bend and 
the free end which carries the contact element 
38. In like manner the conductor 4 is en 
gaged by an edge of the lug 54, the conductor 
; 6 is engaged by the lug 50, and the conductor 

8 is engaged by the lug 52. The lugs are 
pressed toward the respective bridging conduc 
tors by springs which are in the rear chamber, 
these Springs being preferably in the shape of 
hairpins. Thus a spring 69 is mounted against 
the partition wall 26 with the bend of the spring 
engaging On a short pin 62 which is integral 
with and projects from the wall 25. The legs of 
the spring diverge when unstressed but are 
Sprung together to engage the lugs 56 and 5t 
respectively so as to press the lug 56 against the 
conductor 2 and to press the lug 54 against 
the conductor 4. In like manner a spring 64 
is mounted against the partition Wall 26, one of 
the lugs of this spring being arranged to press 
against the lug 5 so as to press this lug against 
the conductor 6. The legs of the spring 64 di 
verge at a considerable angle when the spring 
is unstressed. These legs are held in approxi 
mately parallel position by a stop member 65 
Which may be integral with the partition Wall 26 
and has a C shape, the arms of which confine 
the legs of the spring f64 in a state of tension 
so that when the lug 5 () is moved downward by its 
Slide, it is resisted by a considerable initial ten 
Sion of the spring 64. When the slide is released, 
the Spring 64, being stronger than the resilient 
Conductor 6, moves the lug 5 and its slide up 
Ward until the Spring is stopped by the stop mem. 
ber 6. At this point the double contact element, 
42 is in a neutral position between the fixed ele 
ments 5 and 52. The slide carrying the lug 
5 is movable by certain of the push-buttons to 
an active position in which it causes the contact 
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element 42 to bear against the fixed element 52, 
as shown in Figure. 9. Other push-buttons move 
the lug 5 in the other direction against the pres 
Suice of the spring 63, permitting the conductor 
is, which is under tension, to press the contact 
element 42 against the fixed point, 8. 

In like manner a hairpin-shaped spring it is 
mounted against the partition Wall 2, the legs of 
this Spring being confined under tension by a 
stop member 72 which may be similar to the 
stop member 66. A leg of the Spring T hears 
against the lug 52 when the parts are in the 
positions shown in Figure 2, the lig $2 being 
pressed in the opposite direction by the weaker 
Spring of the conductor 8. The nowable coin. 
tact element 4A is then midway hetween the 
fixed elementS 5A and 55 and is out of contact 
With both of these elements. Aovement of the 
lug. 52 downward brings the contact element, if 
into contact with the fixed element 54. Move 
inent of the lug 52 upward from the positici. 
shown in Figure 2 perianits the resilient eleme;at 
8 to Spring upward to press the eiement 44 

against the element 56. 
In order to maintain the springs 3, 64, and 
C in place during the operation of the switch, 

the lugs 59, 52, 54, and 56 nay each be notched 
as at 5 so as to receive a leg of one of the 
Springs and to hold the Spring against Working 
away from the Wall 26. 
The fixed contact elements are electrically con 

nected with Suitable terminals which project 
from the rear cover of the Switch. Thus the ele 
ments 45 and 8 are mounted in a metal strip 
8 which is bent to a U-shape so that the con 

tact elements face in opposite directions for ein 
gagement by corresponding movable elements, 
and a blade 89 projects up through a suitable 
slot 32 in the rear cover of the Switch. So as to 
receive a complemental electric connector neign 
ber When the SWitch is connected in a circuit. 
Likewise the fixed contact elementS 58 and 58 
are mounted on a metal neinber 84 having a, 
blade 86 projecting through a notch 88 in the 
rear cover plate 34. The fixed elements 52 and 
54 are connected by a metal nember 9 to 
which they are secured, this member having a 
blade 92 projecting up through a slot 34 in the 
rear cover 34. 
Two representative operating conditions of the 

switch are diagrammatically illustrated in Fig 
lures 8 and 9. Figure 8 shows the positions of 
the four slides when the button 8) is pushed in so 
as to align the four notches opposite to this but 
ton. In aligning the notches the Wedge of the 
button 80 moves the slides 0 and 44 downward 
and the slide 46 upward, the slide 42 not being 
moved since the notch in that slide is normally in 
alignment with the Wedge end of the button 80. 
Downward movement of the slide 45 and its lug 
5 permits the conductor 8 to press the now 
able contact, element 2 against the fixed ele 
inent, 58. Downward movement of the slide 4 
with its lug 54 permits the conductor to press 
the movable contact element 3 against the 
fixed element 48. Upward movement of the 
slide 46 with its lug 56 permits the conducto' 

2 to press the movable element 33 against 
the fixed element 48. As indicated in the diar 
gram in Figure 8, the conductor 2 is periaa 
nently connected to a pilot light 93, the con 
ductor S is permanently attached to a low 
heating element 98 and the conductor 8 is 
permanently attached to a high heating element 
209, the low and high heating elements consti 
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6 
tuting a heating unit for a range. The conduc 
to 4 is permanently connected to a return Wire 
202 from both of the heating elements 99 and 
29, 
When the Switch is properly connected in Serv 

ice, the fixed contact elements 43 and it are 
connected to the low potential Wire 4 of 3, 
three-wire power circuit. The fixed elements 
{5} and 5 are connected to the ground wire 
26 and the fixed elements 52 and Si are con 
1nected to the high potential wire 805. In or 
dinary power supply sources, there is a voltage 
of approximately 110-15 volts maintained he 
tween the Wires 294 and 2) S and between the 
wires 2S and 23, the voltage between the low 
wire 26 and the high wire 238 being approxi 
mately 220-230 volts, Thus when the button 9 
is pushed in as indicated in Figure 8, the low 
eleinent, 93 is consected between the ground 
wire 238 and the low potential wire 225, the high 
unit, 22 not, being connected. Thus low heat, is 
obtained from the unit. 
When the button 0 is pushed in, the slides 

take the reiative positions diagraniaatically in 
dicated in Figi'e 9, the Slides 49 and 65 ceiling 
canned upward, the slides 3 and being 
cantleg down Ward. As a result of the upWard 
in ovement of kha glide A, the lug 5G pushes 
against, the conductor S SO as to press the 
contact element 2 against the fixed element 

2. The downward shovement, of the slide 3 
With its lug 2 pushes against; the conductor 

: so as to prass the contact element, iii against 
the fixed electet, 54. The dowr:Ward movement 
of the slide 343 with its lug 54 pernits the con 
ducto: to press the element, 4) against the 
fixed element 8. The upward movement of 
the slide G8 and its lug 56 permits the conductor 
2 to press the element 36 against the fixed 

element 86. Thus the heating elements 98 and 
290 are each connected in parallel between the 
low potential Wire 23 and the high potential 
Wire 298 thus getting the maximum annount of 
heat from the heating unit. In like mannel the 
notches in the slides 4, 42, and 44 are so ar 
anged that when the button 32 is piessed in, the 
two heating elements 98 and 2 are connected 
in Series in a 10-volt, circuit, this giving the low 
est degree of heat obtainable from the unit. 
When the button l8 is pressed in, the high ele 
ment 2 is connected in a 110-volt circuit. The 
button 6 connects both heating elements in 
parallel in a 10-volt circuit. The button icon 
nects the low element 93 in a 220-volt circuit, 
and the button 2 connects the high element 3 
in a 220-volt circuit. The notches in the side 
46 are so located that the pilot light is connected 
in a circuit every tiine any of the seven active 
buttons is pushed in. 

claim: 
1. A push-button Switch comprising a casing, 

an elongated slide longitudinally movable in Said 
casing, said slide having a series of W-notches 
in its forward edge and a lug projecting from its 
rear edge, a resilient member pressing against 
said lug in a direction parallel to the movement 
of the slide, a spring element engaging Said lug 
and opposing a stronger force to the pressure of 
said resilient, member, a fixed stop element 
against which said Spring element normally 
presses, and an actuating member carried by Said 
casing to move said slide and its lug, said actuat 
ing member having a wedge portion arranged to 
enter one of said W-notches to cann said slide. 

2. A push-button switch comprising a casing, a 
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slide longitudinally movable in said Casing, actu 
atting means operable to nove Said slide from a 
normal position, a lug projecting from an edge of 
said slide, a strip of spring metal mounted at One 
end in said casing and SWingable in a plane paral 
lel to the direction of movement of said slide, said 
strip normally pressing against an edge of Said 
lug, a hair-pin-shaped Spring mounted in Said 
casing, stop elements engaging the ends of Said 
spring to hold then closer together than their 
normal spacing, one leg of said spring bearing 
against the edge of said lug opposite to said strip 
to oppose movement of Said lug and slide in a 
direction away from Said strip, a contact element 
carried by the free end of the strip, and a fixed 
contact element engageable by the novable con 
tact element when said strip is SWung. 

3. A push-button Switch comprising a casing, 
a plurality of parallel slides in said casing, actu 
atting means Operable to move said slides length 
wise selectively, a lug projecting from the rear 
edge of each said slide, resilient members 
mounted at one end only in said casing to Swing 
in a plane parallel to the direction of movement 
of the slides, each said resilient member being 
normally engaged at an intermediate point by a 
corresponding lug, springs mounted in said cas 
ing and arranged to press respective lugs and 
resilient members toward each other, a contact 
element mounted at the free end of each Said 
resilient member for movement there with in a 
direction parallel to the direction of novement 
of the slides, and fixed contact elements mounted 
in said casing for contact by corresponding now 
able contact elements. 
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3. 
4. A push-button Switch comprising a casing 

having a partition wall defining front and rear 
chambers, said wall having short narrow slots 
therethrough, a plurality of slides slidably 
mounted in said front chamber, each slide hav 
ing a lug extending through one of said slots, a 
plurality of resilient conductors mounted at One 
end in Said rear chamber, each conductor having 
a contact element at its free end and engaging 
one of Said lugs to be swung thereby when the 
corresponding side is moved, fixed contact ele 
ments mounted in Said rear chamber for engage 
ment by respective movable contact elements, 
hair-pin-shaped springs mounted on said wall, 
Stop elements On Said wall engaging the legs of 
Said Springs to hold them under tension, Said 
Springs bearing against respective lugs in opposi 
tion to pressure by said resilient conductors 
against the lugs, and actuating means in the 
front chamber operable to move said slides 
Selectively. 
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