
May 27, 1941. D. G. KIMBALL 2,243,566 
ELECTRIC SWITCH 

Filed April 13, 1939 2 Sheets-Sheet 

66 Af 

V 67 S 
AAAA 

Fig. 3, 27.6 SNNNNNNNNN N 
-ée N r N 

sists 2 N -- S o 
S2 SN 

24 C O3 6 N s N N 

it NZ N N 69% N 2 39 
% N %N Y N 7 "SAN 2 Je NN SS 
2N21 SN 3NJ6 5 Niig2, NeS 3N 2NN 2' N. S s 3CN A 3-9 % N N 
2 N, 2-6. N N 
5- % 3N2 InVentor: 

a Donald G. Kinball, 
: bu %42 His Attorneu. 

  

  

  

  



May 27, 1941. D. G. KIMALL 2,243,566 
ELECTRIC SWITCH 

Filed April 13, 1939 2 Sheets-Sheet 2 

InN/entor: 
Donald G. Kimball, 

Attorney. 

  



Patented May 27, 1941 2,243,566 

UNITED STATES PATENT office 
2,243,566 

ELECTRICSWITCE 
Donald G. Kimbal, stratford, Conn., assignor to 

General Electric Company, a Corporation o 
New York 

Application April 13, 1939, Seria No. 267,567 
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This invention relates to electric switches, and 

more particularly to switches for controlling elec 
tric heating systems, for example, electric ranges. 
The object of the invention is the provision 

of an improved construction and arrangement in 
switches of the type described composed of re 
atively few parts, which are easily assembled and 
manufactured at low cost. 

In the accompanying drawings Fig. 1 is a view 
of the front of the switch with a portion of the 
casing removed to show the positioning mecha 
nisin; Fig. 2 is a view of the rear of the switch 
with the closure plate removed showing the in 
terior of the switch; Pig. 3 is a sectional view 
through the switch along the line - of Fig. 1; 
Fig. 4 is another view of the interior of the switch 
similar to the showing of Fig. 2 but taken along 
the line 4-4 of Fig. 3; and Figs 5 to 8, inclu 
aive, are diagrammatic showings of the switch 
connected to control a two-part heater system 
such as is used on electric ranges. w 

Referring to the drawings the switch is pro 
vided with a base member of insulating ma 
terial, such as a phenolic condensation product 
and filler, formed on one side with a recess 
extending from the rear face ; a second re 
cess extends from the front face of the base 
member and the two recesses, and l are sep 
arated by a partition . The recess provides 
a housing for mounting the switch mechanism 
while the recess forms a housing for a post 
tioning mechanism. 
The switch mechanism includes a plurality of 

fixed and movable contacts which are moved into 
engagement with one another in predetermined 
sequence in accordance with the requirements of 
the heater system with which the switch is to be 
used. The recess is provided with two bosses 
S and B extending from the opposite walls. 
and 8 thereof and these bosses serve to divide 
the recess generally into right- and left-hand 
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compartments, as shown by figs, 2 and 4. The 
fixed and movable contacts are arranged gen 
erally at two different levels within the recess 

and the levels are defined by a plate or par 
tition which may be formed of insulatin ma 
terial, for example, sheet fiber. The two differs 
ent levels will be referred to as an "upper' level 
located between the partition and the outer 
edge 2 of the base member and a "lower' level 
located between the partition l and the par 
tition forming the botton of the recess ff. . 
Turning now to the switch mechanism which 

occupies the lower level, as shown by Figs 3 and 
4, a terminal member 2 is provided with an in 

tegral U-shaped contact structure having the 
contact arms 2 and 22 of the U located within 
the recess on each side of the boss in en 
gagement with the walls thereof. As shown by 
Fig. 1, the body of the terminal member 2 is 
seated within a groove 23 formed in the outer 
wall of the base member and the terminal men 
ber is held in position by means of a screw 24 
threaded into the base member. A plate of in 
sulating material 25, such as sheet fiber, is dis 
posed between the head of the screw 24 and the 
terminal member 20 and serves to close the open 
ing in the base member provided for insertion 
of the fixed contacts 2 and 22 within the recess 
lf. Cooperating with the fixed contact member 
2 f, is a movable contact blade 26, in this case the 
first movable contact member shown to the left 
in Fig. 4, which is formed of spring material and 
normally biased into engagement with the fixed 
contact. At one end, the contact blade is pro 
vided with a contact surface or button 27 coop 
erating with the corresponding fixed contact 2 
and, at the other end, the contact member is 
reversely bent, as shown at 28, and spot welded, 
or otherwise secured, to a leg of a terminal men 
ber 2). The terminal member 29 is formed of 
flat strip stock with the leg disposed in a groove 
3 formed in the wall of the recess, while, another 
portion of the terminal is bent at an angle to the 
leg to form a terminal head for receiving a ter 
minal screw 2. The bent end of the terminal 
member rests upon a support extending from 
the side wall of the recess . This means that 
the termina member and contact blade 2 may 
be placed in position within the switch housing 
simply by inserting the leg of the terminal men 
ber 2 in the corresponding groove in the hous 
ing so that the contact blade 2 is positioned with 
in the left-hand compartment of the recess l, 
in the manner shown by Fig. 4. 
Another movable contact member 3, which 

may be termed the second contact blade, is like 
wise disposed within the recess on the side 
opposite the contact blade 2 and cooperates 
with the other fixed contact reenber 22. At one 
end the contact blade 3 is provided with a con 
tact surface or abutment cooperating with the 
fixed contact 22, and at the other end the contact 
blade is bent, as shown at , and spot welded, . 
or otherwise secured, to a leg of a terminal Enem 
ber B. The terminal is formed of flat strip 
stock and the leg is positinned within a groove 
3 formed in the side wall of the housing, while 
another portion of the terminal member is bent 
at an angle to the leg to form a terminal head 



2 
resting upon a support 39 extending from the 
wall of the housing. A terminal screw 40 coop 
erates with the terminal for connecting an elec 
tric conductor thereto. The contact blade and 
terminal member are assembled in the housing 
simply by inserting the leg 36 of the terminal 
member in the groove 3 so that the bent end 
rests upon the supporting surface 39 and the con 
tact blade is positioned at the “lower' level of 
the recess, in the manner shown by Fig. 4. 
The operating mechanism for the movable con 

tact blades 26 and 33 includes two cam disks 4 
and 42 secured to a shaft 43 pivotally mounted 
in the casing. The cam 4 is provided with two 
flat surfaces and an arcuate surface for coop 
eration with each of the contact blades 26 and 
33, while the cam 42 is provided with an arcuate 
Surface and a single depression for cooperation 
with a projection 44 on the contact blade 26. The 
projection 44 is formed by lancing out the upper 
portion of the contact blade, so that it engages 
the upper cam 42 only. It will be manifest that 
the circular portions of the cams 4 and 42 hold 
the respective contact blades 26 and 33 in open 
position, while the flat portions of the cam ele 
ments permit the contact blades to close. The 
Sequence in which the movable contact blades are 
Opened and closed by the cam members will be 
described later in connection with a description 
of one use of the switch. 
After the movable contact blades and cam 

members 4 and 42 have been seated in position, 
the separating plate 9 is inserted in the recess 
to form a partition as shown in Figs. 2 and 3. 
The separating plate rests directly upon the cam 
member 42 and is of a configuration such that it 
fits snugly within the recess fit on each side of 
the bosses 5 and 6. In this position the sepa 
rating disk insulates the contact structure thus 
far described from the contacts disposed at the 
'upper' level of the recess. 
The contact mechanism in the “upper" por 

tion of the recess includes a terminal member 45 
having an integral fixed contact member 46. The 
terminal is mounted on the upper portion of the 
boss 5 by means of a screw 47 and the fixed 
contact extends at an angle to the terminal mem 
ber into the recess i? for cooperation with a con 
tact button 49 secured to a movable contact 
blade 50. The contact blade 50, in this case the 
third movable contact member, is bent at one 
end, as shown at 5, and is spot welded or other 
wise connected, to the leg of the terminal mem 
ber 29 in which position it is normally biased into 
engagement with the fixed contact 46. This 
means that the contact blades 50 and 36 are 
electrically interconnected and lie one above the 
other but are separated by the insulating plate 
9. Inasmuch as both of these contact blades 

are connected to the single terminal member 29, 
the blades are positioned simultaneously within 
the recess and the separating plate 9 is then 
slipped into the recess between the contact blades 
in the manner described in the preceding para 
graph. The movable contact blade 50 is disposed 
in the left-hand portion of the recess, as shown 
in Fig. 2. 
Another terminal member 52 having an in 

tegral fixed contact 53 is mounted at the other 
end of the recess on the boss 6 by means of a 
Screw 54, and the contact 53 is bent at an angle 
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at One end, as shown at 58 and spot welded, or 
otherwise secured, to the leg of a terminal mem 
ber 59. The leg extends into a recess 60 in the 
base in order to mount the terminal member in 
the same manner as the terminal members 29 
and 36. The terminal member is provided with a 
bent end forming a head portion resting on the 
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to the terminal member for cooperation with a . 
contact button 56 formed on a movable contact 
blade 5. The movable contact blade, in this 
case the fourth movable contact member, is bent 5 

Supporting surface 39 and provided with a termi 
nal 6 screw for securing an electrical conductor 
to the terminal member. In this manner the 
contact blade is positioned in the right-hand por 
tion of the recess, as shown by Fig. 2, and is nor 
mally biased into engagement with the contact 53. 
The Second Series of contact blades 50 and 57 

are Operated by two cam elements 62 and 63 dis 
posed one above the other within the "upper' 
level of the recess . The cam 62 is provided 
with three flat contact engaging surfaces and a 
fourth arcuate portion for cooperation with each 
of the contact blades 50 and 57 while the cam 

, member 63 is provided with a circular portion 
having a recess therein for cooperation with a 
projection 64 lanced from the upper portion of 
the contact blade 50. The cam elements are 
likewise mounted on the shaft 43 and are rotated 
simultaneously with the cams 4 and 42 upon 
rotation of the shaft by means of a handle (not 
shown). The sequence of operation of the con 
tact blades under rotation of the cams will be 
described later. 
The recess f is closed by means of a plate 

65 which extends completely around the upper 
wall 2 of the base member and provides a hous 
ing which completely encloses the contact mech 
anism. The closure plate is provided with a 
plurality of openings (not shown) for exposing 
the terminal screws 32, 40 and 62, so that elec 
trical conductors may be connected to the now 
able contact mechanism. 
Each of the terminal members 20, 45 and 52 is 

provided With conductor clamping means Con 
prising an angularly shaped clamping plate 66 
mounted on the respective terminals by means of 
a screw 67, and which is adapted to clamp a Con 
ductor between itself and the terminal member. 
A bracket 68 formed integrally with the closure 
plate 65 and having an opening therein is pro 
vided as a ready means of mounting the Switch 
upon a Supporting plate. 
In order to assist in correctly positioning the 

cam-operating elements for operation of the 
switch, a positioning mechanism is located with 
in the front part of the housing within the recess 
3. This mechanism includes a star wheel 69. 
having indentations To corresponding to the 
number of positions of the switch mechanism, 
in this case four, which is mounted upon the 
shaft 43 for rotation therewith. The indenta 
tions in the star wheel are engaged by rollers 
rotatably supported on spaced levers 2 disposed 
in pairs on opposite sides of the star wheel. The 
levers 2 are pivotally supported on pins 73, One 
end of each pin being located in a bearing recess 
74 molded into the partition f and the other end 
of each pin being supported in a bearing 75 
formed in a cover plate 76 closing the recess 3. 
In Order to maintain the rollers releasably 
within the depressions within the star wheel a 
spring 77 is connected at each end to a pair of 
the levers by means of pins 78 disposed between 
the Spaced levers. Upon rotation of the switch 
Operating mechanism by means of the shaft 3 
the star wheel will move the pivoted levers out 
wardly away from one another against the ac 
tion of the spring T 7 permitting the contact 
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rollers to roll into the next adjacent indenta 
tions in the star wheel. In this manner the 
Operating positions of the can elements are 
clearly defined by means of the positioning 
mechanism. The positioning mechanism is held 
Securely within the recess 3 by means of the 
cover plate which is secured to the basemen 
ber by screws 79 seated in openings 0 in the 
walls of the base member. By the construction 
described the positioning mechanism is separated 
from the switch mechanism by the partition 4. 

In one use of the device shown by Figs. 5 to 8, 
inclusive, the switch is , connected to control a 
two-part heater system such, for example, as 
an electric range unit and the switch is con 
nected to a three-line power supply. In the 
diagrammatic showing of these figures, the switch 
is connected to give four heating values to the 
range unit. In connecting the switch to the 
two-part heater system the terminal 2 is con 
nected to one end of the part A of the two-part 
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heater system, while the terminal 59 is connected , 
to one end of the other part B of the system. 
The other ends of the parts A and B are placed in 
series and connected to the terminal B. A three 
line power supply designated N, L1 and La is con 
nected to the switch. To this end, the terminal 
20 is electrically connected to the neutral line, 
the terminal 52 to the line Li and the terminal 
45 to the line a. The diagrammatic showing of 
Figs. 5 to 8, inclusive, is looking at the back of 
the switch where the terminal members are lo 
cated. This means that the switch handle ap 
pears to be rotated counterclockwise whereas 
actually the switch is rotated clockwise. 

In the 'off' position of the switch shown by 
Fig. 5, the cam elements 4, 42, 62 and 8 are so 
positioned that each of the movable contact 
blades 26, 33, 50 and S is out of engagement with 
the corresponding fixed contacts, so that no cur 
rent flows through the two parts A and B of the 
heater system. By rotating the switch mecha 
nism counterclockwise through an angle of ap 
proximately 90 degrees, the switch is turned to 
"high' position, as shown by Fig. 6. In this po 
sition of the switch, current flows from the line 
Iul to the terminal member 52, through the fixed 
contact 53, movable contact blade 5T, terminal 
59, and thence to one end of the unit B of the 
heater system. At the same time, current flows 
from the line a to the terminal 45, fixed con 
tact B, movable contact blade 50, terminal 29 
to one end of the other unit A of the heater 
System. The current thus flows through each 
of the parts A and B of the heater system through 
a common line to the terminal 3, movable con 
tact blade 8, fixed contact 22, terminal member 
20, and thence to the neutral line N. In this 
manner each part of the heater system is placed 
in parallel across the power lines L1, La and N 
and a maximum output of the heater system is 
attained. 

In the "medium' position of the switch, shown 
by Flg. 7, the can elements have been rotated 
through an angle of approximately 90 from the 
showing of Fig. 6 so that the movable contact 
blades 8 and ST are in closed position. Current 
from the power line L1 now flows through the 
terminal 52, fixed contact S, movable contact 
blade 5, terminal , to one end of the unit B 
of the heater system, thence through the unit 
B to the terminal 3, movable contact blade 88, 
fixed contact 22, terminal member 2D to the 
neutral power line N. in this manner one part 
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of the heater system, i. e., the heater unit B, 
is placed across the power lines L1 and N. 
To place the switch in the low position as 

shown in Flg. 8 the switch mechanism is rotated 
counterclockwise through an angle approximately 
90 degrees from the showing of Fig. 7, so that 
the cam elements close the contact blades 2B and 
5. In this position of the switch mechanism 
Current flows from the line L1 to the terminal 
member 52, fixed contact S3, movable contact 
blade 57, terminal member 59, to one end of the 
heater unit B through the connection between 
the heater units to the heater unit A and thence 
to the terminal 29, movable contact blade 2B, 
fixed contact 2, terminal member 2D to the 
neutral line N. This means that the two parts 
A and B of the heater system are connected in 
Series across the power lines L1 and N and a mini 
nun output from the heater system is attained. 

In Order to place the switch mechanism in the 
'off' position it is rotated through an angle of 
approximately 90 degrees counterclockwise from 
the showing of Fig. 8. 
While the Switch has been shown as connected 

to a two-part heater system, it will be apparent 
to one skilled in the art that the switch may be 
adapted for other uses. An advantage of the 
structure described is that the switch may be ro 
tated either clockwise or counterclockwise to any 
One of the heat positions shown. 
The arrangement of the statignary and mov 

able contacts is such as to provide a switch of 
compact construction and one in which the ele 
ments are easily and quickly assembled. The 
novable blades are mounted within the recess 
simply by slipping the terminal members in the 
grooves provided in the wall of the recess. In 
this manner two of the contact blades are dis 
posed in parallel relationship in the left-hand 
Compartment of the recess while two others of 
the contact blades are disposed in reversed par 
allel relationship in the right-hand compartment. 
This means that the pairs of blades are adequate 
ly separated from one another electrically by the 
can members which are located centrally be 
tween the blades. 

claim: 
1. In an electric switch, a base of insulating 

material having a recess therein, bosses extend 
ing into said recess from opposite walls thereof, 
a U-shaped terminal member straddling one of 
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said bosses and having fixed contacts secured to 
each arm of the U on opposite sides of said boss, 
movable contact blades in said recess engaging 
said fixed contacts on opposite sides of said boss, 
another terminal member having a fixed contact 
mounted on said one boss above said U-shaped 
terminal, a movable contact blade co-operating 
with said last-mentioned fixed contact and being 
electrically connected to one of said first-men 
tioned contact blades, a terminal having a fixed 
contact mounted on the other of said bosses and 
co-operating with still another movable contact 
blade, and cam means for operating all of said 
movable contact blades in predetermined se 
quence for co-operation with the fixed contacts 
to control a plurality of electric circuits connect 
ed to said switch. 

2. In an electric switch, a base of insulating 
material having a recess therein, bosses extend 
ing into said recess from opposite was thereof, 
a U-shaped terminal member having contacts on 
Opposite sides of one of said bosses, nowable con 
tact blades in said recess on opposite sides of said 
one boss and co-operating with a respective fixed 

  



4. 
contact, another terminal member having a fixed 
contact mounted on said one boss above said U 
shaped terminal, a movable contact blade Co-Op 
erating with said last-mentioned fixed contact 
and being electrically connected to one of said 
first-mentioned contact blades, a terminal hav 
ing a fixed contact mounted on the other of 
said bosses, another movable contact blade co 
operating with the contact mounted on the other 
boss, and cam means within said recess between 
said bosses for operating said switch contacts, 
said cam means including a plurality of Cam 
members each co-operating with a respective 
pair of contact blades. 

3. In an electric switch, a base having a re 
cess therein, boSSes extending into said recess 
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from Opposite walls thereof and forming two 
Compartments, cam operating means, two move 
able contact blades disposed in parallel relation 
ship in One of said compartments on one side of 
said cam means, a terminal connected to the 
ends of both of said blades whereby said blades 
are electrically interconnected, two movable con 
tact blades disposed in reversed parallel relation 
ship in the other of said compartments on the 
other side of said cam means, spaced terminal 
members, one being connected to each of said 
reversed contact blades and Stationary contacts 
mounted on said bosses for co-operation with 
Said movable contact blades. 

DONALD G. KMBALL. 

  


