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This invention relates to multiple switches and more
particularly to a switch for use in conjunction with the
burner of a domestic range.

It is an object of the invention to provide a switch
to be used for connecting two electric coils of an elec-
tric range burner in various combinations with the line
and neutral conductors of a power source so that a
variety of heats may be conveniently provided. |

It is another object of the invention to provide a
multi-switch of simple construction and utilizing a mini-
mum number of parts. |

It is a further object of the invention to provide a
switch structure which may be economically manufac-
tured.

It is an additional object of the invention to provide
a switch structure having a minimum number of mov-
ing components,

It is a still further object of the invention to provide
a multi-switch of the rotary type but so constructed as
to have a lamp incorporated therein for illumination
of the face of the switch or for selective indication of
cerresponding to various heats, wherein the lamp forms
a part of the burner switching system and requires no
extra mechanism for control. |

Another object of the invention is to provide a switch
mechanism such that a minimum number of precious
metal contacts are required.

A further object of the invention is to provide a switch
mechanism for use in conjunction with a particular
system comprising heater coils and line conductors in
such a manner as to effect a simple elecirical combina-
tion therebetween; whereby a novel circuit is achieved.

- Additional objects of the iavention are fo provide a

switch which is unusually rugged in construction, easily
assembled or disassembled, and having no {fragile or
delicate parts likely to get out of order.

In addition to all of the above objects a very im-
portant object of my invention is to provide a novel
switching mechanism such that any danger of spark

carry-over from one contact to another is virtually

eliminated.

It is a well known fact that one of the drawbacks of
rotary type switches of the prior art resides in spark
carry-over by the switch arm as it moves from one con-
tact to the next succeeding contact. This-is termed

“blow-out” in the trade and may result in serious con-

sequences under aggravated conditions wherein heavy

currents are carried. The *“blow-out” effect which may

result in a short circuit through the spark path, i1s fre-
quently caused when the switch arm is moved too fast,
so that it literally pulls the spark with itself from a first
contact to a second contact. Accordingly, it has been
customary to move the switch arms of rotary switches
slowly so as to give the spark a chance to damp out
before the switch arm reaches the next succeeding con-
tact By a novel, though simple construction, I eifect

a lengthening of the path of movement of the switch
arm between contacts by providing a broken path for
the arm; that is, the end of the arm in leaving a con-
tact moves in a predetermined direction but prior to
reaching the next contact changes direction, whereby
the total length of motion of the contact end of the
arm is substantially increased and the time of motion in
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breaking engagement is relatively slow, though speeded
up irx passing from one contact to the next contact, the
total time for the complete composite motion being
dependent on the design of the particular mechanism.
A further drawback of prior art switches is their
complexity, especially where a large plurality of heats
is provided for. I overcome this by a novel arrange-
ment of switching elements in conjunction with a palr
of burner resistances which have two ends permanently
connected in series, all as will hereinafter be described. -
In general, my switch construction comprises a hous-
ing and a cam rotatably supported therein; a plurality
of switch arms are also supported in the housing which
arms cross over the cam segmentally and have an end
fixedly joined to the housing at respective points while
being free at their opposite ends. In order to efifect as
compact a construction as possible, I mount my switch
arms on both sides of the cam, the cam being provided
with arm actuating means comprising formations for
engaging respective switch arms to deflect them in pre-
determined paths as the cam is rotated. The free ends
of the arms carry contacts for simuitaneous selective
engagement with, or disengagement from, certain other
contacts which connect to the line and neutral con-
ductors of the power supply. By utilizing a novel mode
of connecting the burner coils and switch arms in re-
lation to the line and neutral conductors, a minimum
number of precious metal contacts are required. Fur-
ther, a balanced load is achieved for certain heats.
- In at Jeast two forms of my invention, I show con-
structions wherein the arms and the arm actuating means
on the cam are so formed and co-act in a manner such
that as the cam is rotated to actuate one or more arins,
depending on the specific circuit desired, the actuated
arms disengage from stationary line conductor contacts
in which they happen to be in engagement by moving
initially in a substantially normal direction from such
contacts. In other words, with reference to the axis
of the rotary cam the free ends of the motivated arms
first move in a direction parallel to the axis of the cam
to disengage from the line conductor controls, whence
continued rotation of the cam deflects the arms lateral-
Iy to bring them opposite contacts with which they are
to engage, and the final action of the cam drops the
free end of the arms on the latter contacts. In order
to achieve this co-action, I provide switch arms where-
in each has two cam followers while the cam has in-
dividual formations co-acting with each of the followers.
The arm actuating means on the cam for each switch
arm is so devised as to provide the bi-planar motion, in
angularly related paths, for respective switch arms . in

a sequential order as described above,

Another form of the invention prov:ldes for smgle
plane motion of the arms and also of the line con-
ductor contacts in such a manner as to achieve a bi-
planar effect as will be later described, wherein the

switch arms are movable in one plane and the line con-

ductor contacts are movable in different planes, and
the cam is devised to motivate these memoers in a se-
quential order so as to preserve the angularly related
motion therebetween.

In addition to the features hereinabove set forth, my
novel switch structure also incorporates certain other
unique features such as an indexing means, a color filter
in conjunction with the lamp, etc. and many other con-
structional features of an improved nature.

With the foregoing objects, features and general de-
scription in mind, a detailed description of my inven-
tion and its various modifications will now be given in
conjunction with the appended drawings 1in which:

Figure 1 is a plan view of the casing showing one of
the switch arms and the cam in operative position, the-
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top of the casing being left open and only certain ele-
ments being disclosed therein, for clarity.

Figurs 2 is a view of the bottom of the casing showing
a power conductor carried thereby and the manner in
which it is secured to the bottom wall.

Figuie 3 is a cress-section through 3—3 of Figure 2
showing many essential elements and in particular show-
ing ali contact engagements for one of the heats.

Figure 3a is a cross-section shomnﬂ a turning knob
for rotating the cam.

Figure 4 is a cross-section through 4—4 of Figure 3.

Figure 5 is a cross-section through 3—5 of Figure 4.

Figure 5a shows schematically the reversible paths of
motion of the various switch arms.

Figure 6 is a perspective of the neutral bus.

Figure 7 is a perspective of the switch arm shown in
Figure 1. |

Figures & and 9 show perspectives of other swiich
arms as used in this maodification.

Figure 10 1s a cross-section through if—I10 of Xig-
ure 3.

Figures 1la through 11k show diagrammatically the
various circuifs set up by the swiich to provide seven
selective heats.

Figure 12 is a top plan view of a second form of my
invention.

- Figure 12a is a perspective of a switch arm used ex-
clusively for lamp control.

Figure 13 1s a section through i3—215 of Figure 12.
Figure 14 1s a section through 14—314 of Figure 12.

Figure 15 is a view of the outer side of the cam.

rigure 16 i1s a view of the inner side of the cam.

Figure 17 is a sectional view showing certain details
of the illuminating system.

Figure 18 is a plan view of the rotating knob.

Figure 19 is a section through 12—19 cof Figure 12.

Figure 20 is a per spectwe of one of the switch arms.

Figure 21 is a perspective of another of the switch
arms.

Figure 22 1s a perspective of the neutral conductor.

Figure 23« through 234 is a series of circuit diagrams
of the seven hPats provided by this form of the inven-
tion.

Figure 24 is a plan view looking into the housing of a
third form of my invention, comprising a five heat switch.

Figure 25 is a section through 25—23 of Figure 24.

Figure 26 is a section through 26—26 of Figure 24.

Figure 27 1s a section through 2’7—2’7 of Figure 24,

Figure 28 i1s a section t of Figure 24.

Figure 29 is a scction through 2—9 29 of Figure 24,

Figures 30 through 34 are perspectives of switch ele-
ments of this modincation.

Fig“re 35 is a rear view of the housing showing th
manner 1 which the various switch elements are secmed
thereto.

Figure 36 1s a front view of the cam.

Figure 37 is a section of the cam through 37—37 of
Figure 25.

Figure 38 is 2 view In secticn showing the illuminating
system of this form of invention.

Figure 39 1s a vlan view of certain elements seen in
Figure 38 and Figures 4{0ag through f show circuit dia-
grams or the various positions of this five heat switch.

The switch arm and cam construction for effecting bi-
planar motion

With reference now to the ficures of the drawine, more
& g,

particularly to Figures 1, 3 and 7, and disregarding for

the present certain structural detzils in order to focus

attention on the essentials of the switch arm and cam

co-action, my invention comprises a molded hcusing 19
in which is mounted a flexible switch arm 28 deflectabie
by an arm actuating formation or rides 39 integral with
a plastic disc-like molded cam €8 unon rotation of the
cam about its axis O—O, Figure 3. As shown in Figure
3a, the cam is rotated by a transhicent plastic knob 41

.
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which keys mto a coliar 42 on the cam and houses an
electric lamp disposed in the collar. The cam may be
set in any of <ight positions corresponding to an “off”
and seven heat positions, being maintained in a selected
position by an indexing means to be later described.

As shown on Figure 7, the arm 20 consists of an
elongated member of any suitable spring-like metallic
materiai formed with angularly related bends 43 and 48.

The arm 29 is affixed to the housing 19 by a rivet 51
(f1gure 1) passing thmugh a hole 34 (Figure 7) whereby
the free end penerally indicated at 57 may be deflected
either laterally or vertically as secen in Figure 7, lateral
aerleciion being by virtue of bend 43 while vertlcal de-
flection is provided by bend 46. Considering Figure 1,
these deflections amount to a clock-wise or counter-clock-
wise pivoting of the free end 57 about bend 43 and piv-
otal motion out of the plane of the paper cof the free
cnd about bend 46. As seen on Figure 3, arm 20 may
deflect to the left away from L1 and alsc out of the
aiane of the paper, 1. e., towards L2, as will be under-
stocd by comparing with Figure 4.

The body pertion of arm 2§ is slotted 1o provide a re-
sitient tongue 68 which terminates in a pair of spaced
gurdes 63 and 49, 25 shown on Figure 7 and as further
represented on Figures 1 and 5. A shorter tongue 70
15 also provided in the slotted portion of the body, which
latter tongue terminates in a V-shaped formation 73.
The formation 73 as weil as the guides 63 and 686 act
as cam followers and protrude downwardly out of the
wlang of body member 2@ so as to engage the arm actuat-
ing ridge 32 on cam 46. Thus it will bz evident by com-
ring Figures 1 and 5 that the follower 73 rides atop
ie T 1dge The top surface of the ridge 1s provided with
luraiity of V-shaped depressions or notches 76 through

and it will be mpreﬂmted that as cam 49 is rotated
ne follower 73 may successively engage the various de-
pr-f:. sions 76 through 82 _v.fheraby to efiect a risc-and-fall
motion of arm 2§ about bend 46. It will likewise be
understood that follower 63, 66 is respﬂmwe to radial
ccceniricity of ridge 39; thus as cam 49 is rotated arm
26 will detiect about bend 42 to a degree depending on
the point of engagement of the follower with ridge 36.
In this conmnection it should be noted that the deflec-
tions of arm 2§ are within the elastic limit of the mate-
rial used. The importance of tongue 6% and its unique-
ness is herewith stressed; owing to friction between fol-
lower 63, 6§ and ridge 3%, there could occur a binding
acticn which wounld prevent arm 29 from drepping of
its own resilience to make contact, i. e., follower 73

ould not move intc any of the notches. Tongue 68
renders arm 29 imndependent of this binding action owing
to the fact that tongue 29 can flex downwardly to make
contact even though tongue 6§ may remain stationary
should binding occur, 1. e., the two tongues may flex
independently of each cther. |
- From the above description it will be clear that rota-
tion of cam 49 effects a motion of the free end 57 of
arm 20 such that initially it moves in one direction and
thereafter moves at right angles to the first direction,
For example, assuming that fellower 73 is engaged, say,
in notch &%, it will be apparent from Figure 1 that upon
counterciockwise rotation of cam 4% arm 20 will first
rise as follower 73 comes out of the notch and no
further motion of the arm will be experienced until
the bend 84 of the ridge 30 engages follower 63, 66; at
this time the arm will be deflected toward the right since
the radius from the ceater of the cam tfo the ridge
30 begins to decrease after passing the cam portion 94.
Continued rotation of the cam results ultimately in fol-
lower 73 being received in notch 79 at which time the
free end 87 of the arm drops downwardly into the plane
of the paper by virtue ¢f the resiliency of the arm mate-
rial, Thus, the motion of the free end 57 is wmitially
upwardly, then to the right, and then downwardly. This
bi-planar motion of the freec end 57 of the arm pro-
vides a broken path -of traverse for a precious metal con-

;a:
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tact 87 carried at the free end for purposes of engage-
ment with one or the other of a pair of fixed line con-
ductor contacts L1, L2 as indicated on Figures 1, 3
and 4. Contacts L1 and L2 are engageable from above,
‘or on their upper surfaces, by contact 87 and are en-
gageable on their lower surfaces by other switch arm con-
tacts as will hereinafter be described. Further, contacts
1.1 and L2 are supported by conductor buses 88 and
89 fixedly secured to the housing as by rivets 88’ and
89, respectively, and the buses are connected to a 230
volt line as indicated in Figures 2 and 4.

Liberal arcuateness of bend 43 is provided so that
contact 87 will have a sufficient component of transla-
tional movement with respect to bend 43 to align with
1.2 at the end of its traverse, since L1 and L2 for manu-
facturing convenience do not lie on a true circle with
respect to the motion of the arm. The bi-planar re-
versible path of motion of contact 87 may be seen di-
agrammatically on Figure 11, it being noted that con-
tact 87 may engage only 1.1 or L2. |

Two additional switch arms, as shown in Figures 8
and 9, are provided in this form of the invention; their
peneral construction and co-action with cam 440 being
similar to that just described for the switch arm 29.
Figure 8 shows a switch arm 90 which will be under-
stood to be formed of any suitable spring stock and be-
ing provided with bends 93 and 96 corresponding to bends
43 and 46 of arm 24.

In the case of arm 90, however, the flanges 99 and
103 which correspond to flanges 63 and 66 of arm
20, are formed upwardly so as to engage a ridge 197
on the lower face of cam 4@, as shown in Figure 4.
In a similar manner the V formation 110 faces upwardly
to form a cam follower for engaging the transverse
exposed surface of ridge 167. Arm 99 is in other re-
spects similar to arm 29 being fixedly secured 1n the
housing 10 by a rivet 112 as shown. The follower
guides 29 and 103 are formed at the end of a tongue
113 while follower 110 is formed at the end of an oppos-
ing tongue 116. Further, the free end 12¢ of arm 08 1s
provided with a precious metal contact 123 (Figure 8)
which is engageable with the lower surface of either
contact L1 or a neutral power contact N, Figures 3
and 4, it being noted that contacts L1, N and L2 are
fixed in the same plane and are engageable from above

or below that plane.

Contact N is supported by a bus 125 carried on the
bottom wall of the casing in a manner to be herein-
after described, and is connected to the neutral con-
ductor of the power line. |

‘Referring now to Figure 4, the downwardly exposed
surface of ridge 107 will be understood to be provided
with a series of notches indicated as 127 through 132 and
beign shown in dotted lines on Figure 4 since they are
in the downwardly disposed face of ridge 197.

The co-action between arm 990 and ridge 107 is
stantially the same as heretofore described for
20 and ridge 30. Thus upon rotation of cam 44,
99 will be actuated in one direction initially and
stantially at right angles to the original direction sub-
sequently. By reference to Figure 5« it will be seen
that contact 123 is motivated in a reversible path be-
tween the conductor contacts L1 and N; such motion
being initially away from a conductor contact In a di-
rection substantially normal thereto and thence trans-
versely to the next contact and finally normally again upon
engagement therewith, all as heretofore described in con-
nection with arm 20. |

The remaining arm of the switch 140, is as shown
in Figure 9 and will be seen to be a structure some-
what similar to arm 90 as shown in Figure 8 except
for the fact that the vertical bend 146 is disposed on
the opposite side as compared with bend 93 of arm
90. Thus, as shown in Figure 9, arm 146 is comprised
of a vertical bend 146 and a horizontal bend 149 to pro-

sub-
arm

sub-

armt

W |

10

15

§
vide bi-planar motion of the free end 152. Follower
guides 154, 157 and 169 are identical in construction with
that heretofore described in connection with 99, 103 and
110 of arm 90. Similarly, a precious metal contact 163
is provided at the free end of the arm. Thus when arm
149 is mounted in the housing as shown in Figure 4, -
being fixedly secured thereto by a rivet 167, the fol-
lower guides 154 and 157 straddle an actuating formation
comprised of the integral ridge 170 while follower 160
rides the exposed surface of the ridge. Ridge 170 1s
disposed outwardly of and surrounds ridge 107. This
relationship will be clearly understood by comparison of
Figures 3, 4 and 5. | |

A plurality of five notches 173 through 177 is indicated
as shown by dotted lines on Figure 4, is provided for
engagement with follower 160 as the cam is rotated. It
will be understood that the motion of the arm 140 in

~ response to rotary movement of the cam will be of a bi-
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7 predetermined fixed ime contacts.

~ridges is as follows:

planar nature as heretofore described for the other two

arms of this form of the invention and by reference to
Figure 5S¢ the reversible and broken path movement of

- the contact 163 intermediate contacts L2 and N will be

clear.
From the foregoing it is apparent that arm 20 co-acis

only with contacts L1 and 1L2; arm %0 co-acts only with
1.1 and N: and arm 140 co-acts only with L2 and N,

In summation of the basic principles of operation of
my switch, as thus far described: |

A housing 1§ carries therein a rotary cam 40 having a
plurality of actuating means or ridges on both faces
thereof., These ridges are radially eccentric and are pro-
vided with notches at predetermined points on the exposed
surfaces thereof. Each ridge engages a respective switch
arm, the arms being made of resilient spring material
and so formed as to be deflectable in two planes substan-
tially at right angles to each other. Each arm has cam
foilowers for engaging its respective cams so as to re-
spond to the radial eccentricity of the cam as well as to
the notches on the surfaces of respective ridges. The
switch arms have free ends provided with contacts which
are adjacent three fixed power line conductor contacts
.1, L2 and N in the housing. The radial eccentricity
of each ridge is capable of deflecting, in one plane, its
respective switch arm for alignment with either of two
The notches in each
ridge determine the initial and final motions in another
plane of the free ends of the respective arms, either in
breaking away from a fixed contact or making engagement
with a fixed contact. The relative eccentricities and the
relative positions of the noctches of the respective ridges
predetermine the particular engagement of certain of the
switch arms with the line or neutral contacts for a selected
rotated position of the cam. | | -

It wiil now be clear from all of the foregoing that I
have provided a fundamental mode of operation for a
switch arm such that in making or breaking contact an
elongated and bi-planar path is provided, whereby any
danger of spark carry-over or “blow-out” is eliminated.
- The arm positioning stations for the seven heats pro-
vided by this form of my invention are indicated in
Roman numerals on the several cam ridges shown in
Figures 1 and 4; as is the oif position indicated by “Off.”
Tt will be noted that certzin heats require no notches in
certain ridges. A table of the eight stations for the cam

. Ridge 30 | Ridge 107 | Ridge 170 | Heat Num-
Station Noteches | Notches | Notches ber

) ISP 76 127 173 1
e e 71 12% . 174 | Il
e e aa 78 129 None ITI
4 e 79 130 175 IV
S 80 131 176 V
6. o mmmmemmo - - 81 132 None VI
e e m——————— R2 None 177 VII
o SO - None None None - Of
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By comparing Figure 3 with the diagranm of Figure 117,
it will be seen that the engagement of contact in Figure 3
correspends to heat V. It will be apparent that as the
cam rotates successive stations comprising eccentricities
and/or notches actuate respective arms whereby any cir-
cuit conditicn shown in Figure 11 may be obtained.

While T believe that persons skilled in the art will
understand the mode of laying out the cam ridgss to suit
any desired conditions, for purposes of complete dis-
ciosure nerein it may be stated that the basic srincinles
mvelve inifially an agalysis of the circuits to be effected,
¢. g., as shown in Figure 11 tc ascertain the successive
motions of the switch arms reqmrﬂd to cffect a change
from one circuit to the next circuit, in the order of the
power rafics or degrﬂes of heat corresponding therete.
for example, starting with a circuit for hichest 1’13:1*: i)
and drawing an electrical diagram for each of a series of
successive steps 11 circuit change to tmf‘rtq-h wltm 2rm)
moeotions, down to lowest heat (VII) prec y as shown
in Figure 11, will enable a sw,ltch designet t draw three
cam id}IGUtS: each naviag esight (8} stations {io inciude an
“Off” position) at egually spa::ed corresponding points
about a 360° transverse. Thus the nrobiem involves coni-
‘ventional multi-cam design once the principles underlying
my invention are understood.

The cam support, lanp base and indexing means

Referring now to ﬁigures 3, 4 and 5 1t will be ceen
that collar 42 of cam 48 is mnceahmahy received in a
central bore 3182 of a housing cover 183, As shown in
Figure 1 diagonal corners of the housing 19 are provided
wiin shelves to receive screw holes 186 and it will be
understood that the cover 183 is retained on the housing
vy virtue of screws (nct shown ) passmg fhmugh the cover

and faste mug intc holes 18¢., Cam 4¢ 13 maintained in
proper positicn iz the h{}USin by the concentric shoulder
129 on cover 183, as seen in Figure 3, and also by a metal
lamp base 183 whza,h rotatably engages the base 194 of
collar 42 in such a manner as to permit rotation of the

~cam. The lamp base is securely fxed to the housing by ¢

virtue of a pair of prongs 1946 and 198 which pass through
mrmspondingly disncsed slots in the bottom of the hous-
ing (Figure 3) and also threough arcuate slots 289, 241
(Figure 6) in the ncutral bus 125. Prongs 196 and 198
are clinched over as shown in Figures 2 and 3 and thus
securely held the neutral bus on the bottom of the housing
as well as making an integrai unit of the housmg the
larmap base, and cam 4@ thot E"i rotation of cam 49 is per-
mitted, Comparison of I"1gmes 2 and 3 will make the
relationship clear. The cam is further braced agzainst
any sidewise maction by having a necked-down portion
294 socketed in a shaliow counterbore 2946 in the bottom
wall of the casing.

The tamp base 193 accommodates between its pIoNgs
196 and 198, a tongue 218 which forms an extension of
the bottom portion of the switch arm 2¢, as clearly shiown
cn Figure 7. The toague 2316 runs 1n a shallow groove
Z2ii 1n the Dbottom wsll of the housing which passes
between the prongs 126 and 198; thus tongue 218 is cen-

trally disposed therebetween tc form a terminal for en-

gaging the center confact of a lamip screwed into base
383, It will also be noted at this time that base 193 is
in elccirical contact with the neutrzal bus 125. The lamp
15 energized by virtue of the voltage existing between
switch arm 28§ and the neutral bus 125, be'nﬂ 115 volts
wnen arm 2% is in such a position that contact &7 engages
either of the contacis LI or L2.

An indexing means is provided fm the cam 49 com-
prising a star-shaped formatien 212, as shown in Figure
19, being molded directly on tihe cam just above the
necked down portion 284 (Figure 3). The star-shaped
area has eight troughs corresponding to seven heats and
an “Off” posttion and is wide enough axislly to accom-
modate the thickness of a pair of discs 21 and 216 which
are integrally carried on razpwm pins 219 and 2232, the
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the pins being of reduced diameter and
rotatably and sk ably engaged in slots 225 and 227 pro-
vided in the neutral bus 125. The upper end of each
pin s s‘idabiy engaged 1n a slot 23¢ provided in cylin-
c¢rical spring housings 235 and 2328, respectively, molded
at the bottom of housing 1#. Housings 235 and 233 are
molded so as to onen outwardly at the bottom of the
casing, being closed however, by neutrai bus 125 which
acts as an end retainer tor a spring 2431 within housing
”*"“%’ Figure 3. The outer end of housing 238 is closed
in the molding thereof in order to serve as a retalner for
oring ’?‘-‘4 springs 241 and 244 bear against pins

qd 222, respectively. Accordingly, the discs 213
216 are piased against the star formation (Figurs 10)
as the cam is rotated they are forced into the troughs
en the points of the star so as to act as resilient
i in hzidng the cam in anyv selected position.
over, inasimuch as the discs are mounted on pins
which are rotatable in their respective slots, they cause
no drag on the cam during its rotation, but rotate there-
witil.
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The electrical circnit

Reterring now to Figure 11, and more particularly to
circuit diagram a, the mode of connection of the heater
coils A and B with switch arms 28, 89 and 149 is illus-
trated. Coils A and B are connecetd in series at the
burner. It will be usderstoocd that contacts L1 and 12
and N are connected through their respective buses o
the outside wires and the neutral of a 230 volt line so
that the voltage existing between ™ and either 1.1 or L2
is 1153 volis. Ior the pesition shown in Figure 11a, con-
tacis &7, 423 nd 163 are out of engagement with the
contacts L1, 1.2 and N, and are poised as shown with
relation to each ctner by ithe configuration of the cam:
and thus no current ﬁaws to either ¢oil A or B. It will
z1s0 pne noted that no vsif&ﬁe exists across the lamp.

rigure 116 shows the circuit set up when cam 46 is
rotzted so as {0 provide contact between 123 and L1,
183 and L2 and &7 and 1L2. It will then be undersiood
that corls A and B are in paraliel across 230 volts and
the lamp 18 across 115 voits. This circuit corresponds
to the first or highest heat for the particuiar burner con-
trelled. In like manner, rotation of the cam provides
VArigus positions of the three contacts 87, 123 and 183
2s 'ﬁdvmted in Figures 1lc through 4. These several
diagrams provide for six more heats of varying degree
whc*lci_, the total number of heais effectively provided by
this switch will De seen to be seven. Mathematically
there are ten possibie circuit combinations for the three
fixed and three ﬂ“lmabia-., coniacts utilized in conjuaction
with a pair of coils wired as shown. Of the ten possible
circuits, seven are used.

't will be readily understood that six

mffecfed when the foll
n ot cam 48 as

octher heals may
i:r]ﬂg connections arc. made 'b}"

I*Gt s foliows:

by L1 out of Lh..,, .L_..mﬂu.,, igure lc

3rd neat: Ceil A across 230 voits, coil B being open at
L?;, "‘iﬂl‘lu lf.ﬁ,
1 1

Coﬂ Ao oand B in parallel across 115 volts,

ACIOSS _1-15 viits, coll A shunted across

L"-.
-~
iy
)
o
i
rl
Wl
]. -l
eltemienlly

t15 velis, coil B open at L2,

tigure lig;

7th heat; Coils A and B in series across 115 Vo,ts,'
Figure 114.
From the foregning it will be apparent that a versatile
seiective sy;t.mm i3 aﬁﬂcia{i by the combination of my

i

switch mechanizm and a of burner coils having
permanent series connection; it should also be rlijpah,—ﬁ"
that in effecting the seven heats descrived eanly four mov-
ing parts are utilized, i. e., the cam and three switch arms.
It will further be mp%rm* that only six precious metal

--.r--.11-|
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contacts are utilized. Such construction is in consider-
able contrast with conventional types of switches as found
in the prior art wherein ordinarily the number of arms
and contacts are doubled for effecting the number of
heats provided in my arrangement.

It will still further be apparent that I provide for
Jlumination without the necessity of an additional switch
contact or other switch mechanism for controlling on
and off conditions of the lamp. This feature effects an
important economy as will be appreciated by those skilled
in the art. - -

Further consideration of my swiiching arrangement
indicates that development and changes are possible; thus

adding two extra contacts, that is a pair of contacts, and

coupling them electrically and mechanically Wit_h. the
structure hereinabove described, would yield additional
circuit combinations. In other words, the broad_prin-
ciples set forth are applicable for the design _o.'f'smtches
for any desired number of heats and in certain mnstances
balanced circuits will result for various heats, depending
on the particular circuit configuration and combinations
used. For example, the first heat with the present ar-
rangement effects a balanced load on 'the' Iina.. Were a
heat desired wherein coils A and B are in series across
230 volts (not provided in the present. embodiment) a
balanced load woulid also result. | |

The broad electrical principle of my invention wiil now
be appreciated, namely, a combination of burner qoils
permanently connected in series and connected to various
movable switch arms in such manner that a jamp may be
energized by one of such switch arms, which, except for
the off position, is engaged with one or the _other of a
pair of line contacts. Thus, by referring to F]:gure_ll_, it
will be noted that arm 29 is always at a 230 volt potential,
except for the off position. In other words, one end a_f
the coil A is always at a 230 volt potential. Wh._e:n _co_ﬂ
A, however, is not used in any particular circuit, it 1s
shunted across contact L1, thereby placing the other end
at 230 volt potential and like polarity at any instant.
Accordingly, no current can go through coil A althougn
the lamp remains energized.

The form of the invention shown in Figures 12 to 23
comprises four switch arms designated as 395, 319, 3;15
and 320. ‘The switch arms are fastened to the housing
360 by being bolted or riveted to shelves 325, 330, 335
and 349, respectively, which are formed in the end wall
of housing 309 as shown in Figure 19. In this manner
the four switch arms are maintained at their proper re-
spective levels for co-action with a molded plastic cam
345 to be hereinafter described. The connections to the
burner coils A and B are shown in Figure 12.

The switch arms and cam co-action

VWith reference now to Figure 20, a perspective of
switch arm 305 is disclosed wherein it is seen to be com-
prised of two arm elements 35¢ and 353 formed from a
sheet of spring stock. These elements straddle cam 345
as shown in Figure 12. Element 350 (Figure 20) 1s
joined by a bend 356, while element 353 is joined by a
bend 360, to a section 364 which in turn is joined by a
bend 368 to a flange 371. Flange 371 is connected by a
bend 374 to a flange 377. Flange 377 is integral with a
flange 380 for fastening fo shelf 323. |

The free end of arm element 35§, which carries a
precious metal contact 384, is thus deflectable by virtue
of bend 356 in an upward or downward direction as
viewed on Figure 20. Further, by virtue of bends 364
and 374, the free end of the element 359 is defiectable in
a horizontal plane. Thus by referring to Figure 12, it will
be understood that arm element 356 may move to the
left and also into the plane of the paper as may be seen
by noting Figure 14 which shows element 358 to be in
its outermost position. Referring back to Figure 20, it
will be seen that the arm 359 comprises a flange 387 m
which a V-shaped crimp 390 has been formed thus per-
mitting the formation of another V-shaped crimp 394 in
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the arm portion proper, which crimp extends down-
wardly out of the plane of the arm and serves as a cam
follower in co-action with cam 345 having certain
notches, later described, on a ridge 395 to provide rise-
and-fall motion of element 350 as follower 394 rides out
of or into the notches, respectively.

The lower arm element 353 of switch arm 395 termi-
nates in a pair of arcuately shaped flanges 396 and 398
which together form another cam follower for co-action
with an eccentric groove 480 in cam 345 at its under
side, as seen on Figures 12 and 13. o

Cam groove 409 is laid out so that contact 384 can
engage only contacts L2 or N which are connected to
POWET. R | | |

The details of arm 320 (Figure 12) are not separately
shown but will be understood to be similar to those for
the arm 305 except for being reversed in position. For
example, arm element 481 (Figure 12) corresponds to
arm element 353 except that it is positioned on top of the
cam while arm element 404 corresponds to element 350
except that it is positioned to engage on the under-surface
of the cam; elements 481 and 4¢4 straddie cam 3485, ele-
ment 401 having foliower flanges 402, 403 for engaging
a groove 408 in the top surface of the cam, while element
494 has a V-shaped follower 486 protruding downwardly

to engage certain notches, later described, in a ridge 407

on the bottom surface (Figure 16).

The arm element 404 carries at its free end a contact
438 and groove 495 is laid out so that contact 408 en-
gages contacts LI or N only, being connected to the
POWET. | | |
- Thus contact 384 and 408 are engageable from above
and below, respectively, with the power- contacts as will
be clear from Figure 14.

Contacts L1 and 1.2 are connected across 230 volis
while N is connected to neutral for 115 volts. These
three contacts are held in fixed position in the same plane
by buses to be hereinafter described.

By referring to Figures 12 and 14, it will be seen that
contact 408 is in engagement with the neutral comtact,
contact 384 being raised thereabove (Figure 14). This

~ condition corresponds, by way of illustration, to the sev-
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enth heat as may be seen by referring to the circuit dia-
gram for the seventh heat in Figure 234. |
Referring now to Figure 21, the arm 315 is shown in
perspective and is seen to comprise a body member 419,
a bracing side flange 413 and V-shaped crimps 416 and
419 in the body and the flange membeis, respectively.
The crimped formations are substantially the same as

.. heretofore described in connection with Figure 20, crimp-

419 being necessitated in order to obtain crimp 416, 1n a
manner which will be understood by a person skilled in
the art. Arm 315 terminates in a flange 423 for fasten-
ing to the housing and the free end of the arm carries
a contact 426. This arm is positioned above the cam

345 so that the crimp 416 acts as a cam follower engage-

able with certain notches provided in a ridge 428 on
the upper surface of the cam as indicated in Figures 12,
13 and 14. It will be noted at this point, however, that
arm 315 is capable of deflection only in an upward or

downward direction as viewed on Figure 21, or out of the

plane of the paper as viewed on Figure 12, being stopped
from motion into the plane of the paper by engagement
with fixed contact L1. In other words, contact 426 is
capable of engaging with or disengaging from the upper
surface of contact L1 but is not capable of deflecting into
alignment with any other contact such as N or L2.
Switch arm 310 is generally similar to the construction
just described for arm 315 except that it 1s formed
reversely for mounting below the cam. Thus a V-
shaped follower 430 (Figures 12 and 124) is formed so
as to protrude upwardly out of the plane of the arm
for engagement with certain notches on a ridge 431 (Fig-
ure 14) on the under surface of the cam. The free end
of arm 310 carries an embossed contact 434 and it will
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be noted that this arm is capable of deflection only into
the plane of the paper as viewed on Figure 12 so that
it can engage with or disengage for the lower surface of
contact L2 but cannot move out of alignment therefrom
for engagement with contact N or L1. A tongue 435 is
formed at the base of arm 310 and extends between the
prongs 436 on the lamp base to form a center terminal
thereof (Figure 14).

Thus contacts 426 and 434 are restricted to single

plane motion for co-action with, and only with, contacts
L1 and L2, respectively.

Power line contacts

The contacts L1, L2 and N are comprised of precious
metal and are all fixed in 2 common plane, as heretofore
menfioned, L1 and 12 being carried at the ends of buses
437 and 449, respectively, which are suitably fastened
to the housmg as indicated in Figure 12 which also shows
the specific power connections. The neutral contact N
is carried by a bus 445 (shown in perspective in Figure
22) comprising a body portion 447, an upright section
450 and a horizontally extending flange 453 which is
vent reenfrantly on itself and extends rearwardly suffi-
ciently to maintain contact N on an extremity 45§ in

proper position with respect to the line contacts and cam
elements 350 and 464.

The camm construction

15 and 1% show the outside and inside faces
of the cam 345 respectively, to a somewhat reduced
scale, iilustrating the relationship of the eccentric grooves
and the netched ridges. All formations are designated
by legends to indicate, with reference toc the plan view
of Figure 2, the particular functions of the grooves and
ridges. For example, the under side of the cam (Fig-
ure 16) has ridge 487 formed thereon.
a pluraiity of neciches 488 through 492 formed therein
which accommodate follower 4$6 to provide engage-
ment of comntact 408 w.‘ith either N or L1 depending
on the degree of rotstion of the groove 485 (Figure
15) which conticls the horizontal position of contact
468 by virtue of engagement with follower 492, 443.

In a similar manner contact 384 may be brought into
engagement with contact ™ or L2 when the V-shaped
cam Iodower 3%4 on arm eclement 358 drops info one
ci the series of notches 585 through 518 cn the ridge
293, depending on the rotated position of groove 448
which engages follower 396, 328 to determine aligning
of contact 384 with either M or L2. On the upper
surface of the cam, as shown in Figure 15, is the ridge
428 haviag a plurality of spaced noiches 518-522 for
engaging the fellower 416 of switch arm 3485,
centact 425 on arm 318 is defiected into or out of the
plane of paper as viewed on Figure 12 {o engage or
disengage contact LA, as heretofore described.

By referring to the wiring diagram of Figure 23,
wiil be seen that the arm 34190 is used solely for switching
the lamp on and off at ecach heat period, thus seven
notches 539 are provided in ridge 431 (Figure 16) cor-
responding to the seven heats of this particular switch
and each time the other switch arms are hllm&ged with
certain contacts for setting up a particular circuit com-
prising the coils A and B, contact 434 of the arm 319
will engage the lower porticn of contact L2 to thus en-
ergize the lamp across L2 and neutral contact IV,

As seen on Figures 15 and 16, Roman numerals are
used to designate locations ca the ridges corresponding
to respective heats, there being notches required at some
points but not at others as will be understood by re-
ferring to Figure 23; e. g., on ridge 385 there is 1o
noicin for the off TGSHEOI{I or heat VIii. On ridge 428
tirere 1s no notch for the off position or heats 3 and

Y1i; while on ridge 447 there are no notches for the off

position or heats I and V,

In order to clarify Figure 12 as to which contacts are:

The ridge has

Thus
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above and which are below the fixed contacts L1, 12
and N, Figure 23a represents diagrammatically the actual
physical configuration insofar as relative vertical spacing
of the various contacts is concerned.

General assembly and indexing of the cam

Hy referring to Figure 14, the mode of fastening the
netitral bus 445 by means cf prongs 43¢ to the body
369 will be apparent, as will also be the indexing of
the carn, which indexing mechanism is substantially the
same as has been heretofore described, spring biased
discs 335, 538 being utilized to resiliently engage a star
formation molded on the cam substantially as shown in
Figure 10.

Thus the cam, lamp base, neutral bus assembly and
inde*&fﬂg means 1s substantially the same as heretofore
described in connection with the form shown in Figures
1-11; the cam belng relatively supported for engage-
ment with and actuation of the switch arins and being
settable 1o any of eight angular positions corresponding
to an off position and seven selective heats,

The control knob and illuminating system

By referring to Figures 13, 14, 17 and 18, the knob
control and illumination system of my switch, will be
apparent. A metallic mipple 85§ (Figure 13), having
a slot 553 (Figure 17) at its lower end, keys on to
a projection 557 formed internally in the collar 569 of
the cam 345. A translucent plastic knob 563 is force
fitted at the upper end of the collar and counterbored
s0 as to accommodate a color filter 567 of any suitable
material which may be {astened to the cover plate 578
In any suitable manner or which may be force fitted on
the exterior of mpple 330, An aperiure 573 (Figure 17)
in nipple 552 15 aligned with the lamp filament. Thus,
for any position of the knob 563 light rays from the
lamp pass thrcugn the aperture and by reflection from
the mternal surfaces of the knob as shown in Figure 17
provided diffused illumination therefor.

The electrical circuiis

Figure 23a through 7 illustrates diagrammaiically the
off-positicn and the positions of the various contacts for
effecting the seven heats. Noie that contacts 428 and
434 make or break with L1 or L2, respectively, and
do not engage any other contacis in the system. Con-
tact 434, which energizes the lamp, IS i engagement
with LZ for ail heats as heretofore mentioned and as
provided for by the seven notches 339 (Figure 16).
Mote further that contact 498 makes or breaks wilh
contacts N or LI, only, while contact 384 makes or
breaks with contacts N or 1.2, only, all as herstofore
specified.

An advantage or this particular switch construction
resides in the use of the extra arm 31Q, which if d
sired, could be utilized to provide extra heats for the
switch. While switch arm 3319 has been dissemibled as
provided with an embossed coatact 434, it will be un-
derstood that in the event extra heats are intended, a
precicus metal contact may be provided. However, for
purposes of swiicning the relatively low watiage lamp
on and off an embossed contact is sufficient.

It will be apparent that the modification described
provides for bi-planar motion for two contacts only, I. e..
384 and 408, but it should be noted that these are the
two controls which are reguired to move betiwveen the
power contacts L1 and N or L2 and N, whence the
advantage from a standpomt of preventing arcing over
bet‘ﬁ.fecn the latter controls is preserved. Contact 425
on the other hand is engageable only with contect Li
and accordingly single direction motion is adequate al-
though not as desirable as bi-planar motion would be
for the purpese of atienuating any arc which might be
caused upcn disefigagenent -

The form of the invention disclosed in Figures 2440
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comprises a molded casing &80 wherein is rotatively
mounted a cam 695, in a manner herctofore described,
by means of clinched prongs 698 and 611 (Figure 27)
of a lamp base 614. The prongs pass through holes
617 and 621 of a switch arm 625 (Figure 34) and thus
secure the base section 627 of the arm to the bottom

wall 630 (Figure 35) of the casing. The arm 625 1s

comprrsed of suitable spring stock and s formed as-
shown in Figures 27 and 34 so as to pass upwardly

through a slot 633 in the bottom wall and around a
shelf 636, being provided with perforated ifianges 639,
64¢ through which it is riveted to the shelf. 'The ffae
end of the arm carries a precious metal contact eiement
644 while intermediate of the arm a cam follower 647
is provided in a manner heretofore descrived in the
other modifications. By virtue of the bend 65¢ (Figure
34) it will be appreciated that the contact 644 may be
deflected into or out of the plane of the paper as viewed
on Figure 24, or to the left or right as viewed on Figure
27, the arm being thus limited to motion in a single
plane. |

In a similar manner a switch arm 655 is fashioned
(Figure 33) having a pair of perforated ilanges 638,
659 by virtue of which it is secured by riveting to the
bottom wall of the casing (Figure 35); a Z-shaped slot
662 being provided therein to facilitate the assembly as
will be understood by comparing Figures 28 and 35.

Arm 655 is provided with a cam follower 663 and a
precious metal contact €66 at the free end thereof and
by virtue of bend 769 will be understocd to be deflectable
into or out of the plane of the paper as viewed on Figure
24, or to the left or right as viewed on Figure 27; thus
being also limited to motion in a single piane.

A third arm 672 (not shown separately) extends across
cam 685 (Figure 24) In a manner similar to arms 623
and 655, which arm is likewise secured by flanges, the
outer of which, 673, is visible in Figure 35. Arm 672 is
also provided with a cam follower 678 and a precious
metal contact 681 and by virtue of bend ¢84 is deflectable
in a single plane similariy to the cther two arms.

Below the cam are disposed a pair of arms 688 and

692 as shown in perspective in Figures 31 and 32, re-
spectively. These arms are likewise formed of spring
stock and comprise perforated flanges for attachmeunt to
the bottom wall of the casing as indicated in Figure 35
by reference characters 6925 and 698 signifying the lower
flange in each instance. Arm 892 may be seen in side
view on Figure 28 whereas arm 688 is visible on Figure
27. It is understood that the housing is suitably slotted

as at 701 (Figure 35) for assembly of these arms there- ;

with. Arm &%2 is provided with a precigus metal con-
tact 764 and the side walls of the arm are formed to
effect a cam follower 767 (Figure 32} by means of pro-
jections of arcuate shape as shown. A bend 710 is pro-
vided to properly position the arm and it 1s deflectable
to the left, as viewed on Figure 24, by virtue of a wall 714
of suitable length to provide sufficient flexure. In a
similar construction, arm 688 has a contact 717, a cam
follower 728, a bend 723, and a suitably deﬂectable
wall 726.

The final arm 730 in this modification is as shown In
Figure 30 and comprises a member suitably shaped to fit
below the cam as shown in Figures 24 and 27, being of
generally planar aspect from a bend 733 to a contact
736 and assembied in the casing by viriue of siot 662
(Figure 35), being riveted therein by virtue of perforated
flanges 740 and 742. A tongue 745 on arm 730 1S pro-
vided extended between lamp prongs 683 and 611 to
form the central terminal of the lamp base.

It will be noted that arm 730 has no cam follower; it
is not controlled directly by the cam but by arm 655

which has only a rise-and-fall motion and is at all times.

aligned at its contact 666 with contact 736 as shown in

Figures 24 and 27. Except for the off position as shown

in Figure 40c, contacts 666 and 736 are always engaged;

10

20

30

35

40

b |
ot

()

70

~ same heat.

14

and by suitable choice of spring stock arm 655 domi-
nates arm 73€. It will be scen from Figure 27 that cam
605 acts as a stop for arm 730 in the upward direction
and by virtue of the domnatmg characteristic of arm
655 contact 736 may, under certain conditions, be forced
downwardly to engage contact 717 of arm 688. 'This
condition is, of course, brought about by the action of
the cam on arm $535, as will be later explained, and is
required for the first and third heats as will be noted on
Figure 40.

~ Thus, with reference to the plan view of Figure 24,
the arms above the cam, i. e., 625, 655, 684 move in a
horizontal plane, while the arms below the cam move
in a vertical plane.

Referring now to Figures 36 and 37 showing the upper
and lower surface of cam 685, respectively, Figure 36
discloses a plurality of notches for controlling contacts
644, 666 and 681 while Figure 37 shows the underside
of the cam as a section through 37—37 of Figure 25

- revealing two grooves for controlling contacts 704 and

747. The engagement relationship of these several con- |
tacts with respect to each other is shown in Figure 40
as heretofore mentioned, and should be referred to in the
discussion which follows. |

The relative positions of the several cam followers is
indicated on Figures 36 and 37 and it will be noted that
the configuration is as found in Figure 24, which corre-
sponds to heat I as shown in Figure 490b. Thus folllowers
7¢7 and 72® engage in a pair of respective grooves 746
and 748 for providing transverse motion of contacts 764
and 717 respectively. Groove 748 actuates follower 720
for alignment of contact 717 with either contact 644 or
736. Engagement with 736, is, however, controlled by
arm 655 as heretofore explained. Groove 746 actuates
follower 767 to align contact 704 with contact "736 or
contact 681.

Follower 663 is shown engaged in a notch 749 (heat I)
and is engageable as the cam rotates in notches 758
through 753 successively. Likewise follower 678 is
shown engaged in a notch 754 and is engageable in a
notch 755. TFoliower 647 is not engaged in a notch for
heat T but as the cam rotates it is engageable 1n notches
756, 757 and 758, successively. By referring to Figure
40b and 4 it will be seen that there is engagement be-
tween contacts 686, 736 and 7i7. Thus a condition 1s
brought about whereby dominant arm 655 (Figure 27)
forces arm 730 downwardly to cffect this triple engage-
ment. This is achieved by making nctches 749 and 751
relatively deep to cause cam follower 663 to drop sui-
ficiently to permit arm 655 to force arm 739 downward
away from the supporting undersurface of the cam. For
heats I and III the triple engagement is thus effected by
suitable depth of notches 749 and 751. On the other
hand for heats II and IV, it is not desired to have en-
gagement between contacts 717 and 736 and accord-
ingly, notches 750 and 752 which control contact 666
for these heats are made shallow so as to prevent arm 835
from forcing arm 73¢ downwardly.

The depth of all other notches may be deep or shallow,
but preferably deep, although this is not critical since
relative depths for desired circuit conditions 1S required .
only of notches 74%, 750, 751 and 752,

It should be Eartlcmarly noted that notches which are
radlally aligned on Figure 36 are not necessarily for the
Thus for beat I notches 749, 754 only are
utilized; for heat I notches 759, 755 are utilized; for
heat IlI notches 751, 756 are uitlized; for heat 1V noiches
752, 757 are utilized; for heat V noiches 753, 758 are
utilized. For the off position all cam followers ride the
surface of the cam, except, of course for those below the
carm. |

From all the above it will be seen that contact 7.56 is
always engaged with contact 666 except for the off posi-
tion, and by referring to Figure 40 the lamp is seen to
be energized for all five heats. The mode of connec-
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tion for the heater coils A and B is shown in Fi
and also the pm:*fer connections.

From the above description it will be evident that this
modification provides relative bi-planar motion of the
switch arms, even tnough each arm is movabie only in a
single plane. However, the upper arms are always actu-
ated by their respective notches prier to actuation of the
lower arms by their respective grooves, by proper layout
of the cam, so that engagement or disengagement ini-
tially occurs in a direction normal to the plane of the
paper as viewed cn Figure 24, foliowed by transverse
motion of the lower arms with continued rotation of the
can.

Indexing of the cam is accomplished by molding a six
pointed star thereon, thus forming recesses 303 for re-
ceiving discs #8% and 818. See Figures 24, 29 and 36.
ihe disc arrangement is substantially as heretofore de-
scribed In connection with the other modifications except
that the supportmg grooves 613 and 813 (Figure 29) for
the ends of pin 818 are formed in the housmg and cover
821, respectivelty. Bolt hcles 822 (Figures 24 and 26)
are provided for securing the cover to the housing. A
spring 824 is utilized for biasing disc 8846. All the struc-
ture just described will be understood to be duplicated forx
disc 816, although it 18 not shown. Thus indexing for
an off and five heat positions is accomplished.

A mode of illumination for the front of the switch is
shown In Figures 38 and 39, on a reduced scale. A coliar
&%7 18 tormed integral with the cam, in which is located a
lamp that will be understood to be secured in lamp basze ¢14
as shown in Figure 27. Supported on the collar 827 is a
molded toroid 838, of any suitable transparent material
having a shoulder §33 formed therein to rest on the collar.
Toroid &3¢ is formed with six flat integral refiector sur-
faces 836 directly below six bulbously formed lenses 839.
The arrangement is hexagonal as shown in Figure 39 to
correspond to an coff and five heat positions in a circular
layout. Secured concentrically within the central open-
ing of the toroid is a colored filter sleeve 842. A knob
345 is secured to a metallic sleeve 848 which keys within
coilar 827 in a manner hereinbefore described for rotat-
ing the cam.
through which light rays from the lamp pass to the re-
flactor surfaces 836 successively as the knob 845 is ro-
tated. Thus each lens 839 in turn receives reflected light
as the knob rotates, the light being concentrated by the
lens action in each case and made highly visible for any
particuiar heat depending on the knob setting. The struc-
ture may be mounted contiguous with a range front 851
suitably apertured as shown so that the lenses protrude
theretnrough.

gure 35

Having thus described my invention, I am aware that |

many modifications may be made thereof; for example,
the double surface contacts may be modified so as to

be replaced by a pair of separated contacts; further the

switch arms for bi-planar moticn may be pivotably
mounted whereoy deilection in one plane occurs by rea-
son of bending of the arm material.
arm designs are possidble for accomplishing my teaching
and the basic principles of the other features of my in-
vention are also subject o utmzaucn in various embodi-
ments.

Accordingly, I do not seek to be limited to the specific
construction described hereinabove, except as set forth in
the appended claims.

I claim:

1. A multi-switch comprising a housing, a plurality of
angularly defiectable switch arms in said housing, each
of said arms having an end secured to said housing and
having an oppositely dlspmed free end, a rotary cam sup-
ported for manual rotation within said housing and hav-

ing arm actuating means correspending to respective

switch arms and engaged individLally therewith for simul-
tanpeous- actuation of the free ends thereof in predeter—
mined paths, a plurality of contact elements in said

An aperture 851 is cut into the sleeve 848 -

YVarious cam and

-~

|
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housing selectively engageable with said free ends of said
arms 1n response to rotary motion of said cam, whereby
selective engagement variations between said arms and
contaci elements may be effected in accordance with se-
lecteG angular positions of said cam, wherein at least one
of said switch arms is comprised of a metallic resilient
sineet material member formed so as to be capable of
dexure in two angularly related planes, said member
comprising cam follower portions adapted to engage said
actuating means on said cam, said actuating means
comprising a. formation for flexing said arm in one of
said planes and also comprising a formation for flexing
sald arm in the other of said planes.

2. A multl-switch comprising a housmg, a plurality of
angularly detlectable switch arms in said housing, each
cf said arms having an end secured to said housing and
having an oppositely disposed free end, a rotary cam sup-

oried for manual rotation within said housing and hav-
1mg arm sciuating means corresponding to respective
swiich arms and engaged individualiy therewith for simul-
taneous actuation of the free ends thereof in predeter-
mined paths, a plurality of contact elements in said
housing selectively engageable with said free ends of said
arms in response to rotary motion of said cam, whereby
selective engagement variations between said arms and
contact elemenis may be effected in accordance with se-
iected angular positions of said cam, wherein at least one
cf said switch arms is constructed and arranged so as to
b2 capable of motion in two aqgulafly related planes and
said aim af‘tLatmg nicans compri 1ses formations for ef-
tecting motion in said planes in sequential order. |

"". m s multi-switch mwhahlsm, a rotary cam of sub-
atially disc shape having switch arm actuating means
ed on at least one face thereof, and an angularly

table switch arm disposed so as to extend segmentally
2Cross Sﬂif1 cam and having follower means emagipg said
arm aciuating means wuewr}y said arm is deflected in one
direction upon rotation of said cam, wherein said cam is
provided with additional arm actuaamg means and where-
in said switch arm is provided wiih additional follower

Al

ﬁ
o
m
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means engaging said additional acituating means; said arm

being defiected in 21110'516]? direction by said additional
acitating means subsequent to said first defiection during
otation of said cam.

4. In a muifi-swiich mechanism, a rotary cam having
switcn arm actuating means thereon, and a switch arm
forined of metallic resilient sheet material and having
angularly related bend lines so as to be capable of flex-
ure correspondingly in two angularly related planes, and
having cam follower portions adapted to engage said
arm actu nLfizrlg imeans on said cam, said arm actuating
means comprisiiig a formation for flexing said arm in
one of said piauea and also comprising a formation for
effecting deflection of said arm in the other of said planes,
szid foilower portions being engageable with respective
formations, and said fmma..mns being related so as to
effect sequential motions of said arm first in one plane
and then in the other plane, by rotation of said cam.

5. A switch arm comprising an elongated body mem-
ver formed of resilient metaliic material, said member
having a bpeund ncar one end and means for securing said

arm ag¢racent said bend to a housing whereby said arm
may be fiexed relative to said housing and at said bend
in a plane normal to the general line of said bend, and an
additional bead in said member along a line generally
nermal to said first bend line whereby said member may
be ilexed relative to said housing along the remainder
of its length m a plane geaerally normal to said first
piane, said arm having a free end for engaging either
ol a pair of coutacts and being deflectable from one to

the other of said contacts, and means for deflecting said
arm from one io (he other of said contacts whereby said
arm is ﬁe xed at both of said bend llﬂES to effect a bi-
menar paifl of seid free end In ¢ 1 one coitact
and app*‘o;uhmg the other.

‘E'-M'.f"w.
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6. A switch arm comprising an elongated body member
fermed of resilient metallic material, said member having
a bend near one end and micans for securing said arm
adjacent to said bend to a housing whereby said arm may
be flexed relative to said housing and at said bend in a
plane normal to the general line of said bend, and an
additional bend in said member along a line generally
normal to said first bend line whereby said member may
be flexed relative to said housing along the remainder of
its length in a plane generally normal to said first plane,
wherein a portion of said body member is formed with a
slot extending generally in the direction of elongation
thereof, a tongue in said slot extending from one end
thereof and having a free end formed with cam follower
flanges extending parallel to said first mentioned bend
line, the other end of said slot being formed with a cam
follower extending transversely of said arm and disposed
in a line of direction co-planar with said addltlonal bend
line.

7. A multi-switch comprising a housing, a plurality of
angularly deflectable switch arms in said housing, each
of said arms having an end secured to said housing and
having an oppositely disposed free end, a rotary cam sup-
ported for manual rotation within said housing and hav-
ing arm actuating means corresponding to respective
switch arms and engaged individually therewith for simul-

taneous actuation of the free ends thereof in predet‘er-'

18

| of said latter formations being devised to deflect said

arm in one of said angularly related planes and the other

" of said formations being devised to deflect said arm in

en
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mined paths, a plurality of contact elements in said

housing selectively engageable with said free ends of said
arms in response to rotary motion of said cam, whereby
selective engagement variations between said arms and
contact elements may be effected in accordance with se-
lected angular positions of said cam, wherein at least one
of said switch arms is deflectable in two angularly related
planes and comprises two cam follower means; and said
cam comprises an actuating means for each of said fol-
lower means, one of said follower means and its respec-
tive actuating means being constructed and arranged to
actuate the switch arm in one direction and the other
follower means and corresponding actuating means being
devised to actuate the switch arm in another direction,
wherein said directions lie in said angularly related planes
so as to provide a broken path of motion of said switch
arm in passing from one contact element to another.

8. In a multi-switch mechanism, a rotary disc-like cam
having switch arm actuating formations on both sides
thereof, at least one elengated switch arm disposed seg-
mentally of said cam on each side thereof, wherein each
arm is arranged to be joined to a casing at one end and
to be free at the other end for removable engagement with
a contact element, including cam follower means on each
of said switch arms engaging individual and respective

39
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actuating formations on said cam for moving said free .

ends relative to respective contact elements, wherein one

side of said cam has a pair of formations for actuating a
respective switch arm, and wherein said arm is supported
for angular deflection in two angularly related planes,
said arm having respective follower means engaging said
actuating formations and said formations being shaped
and related so as to provide angular motion of the iree
end of said arm sequentially in said two augularly relat-
ed planes as said cam is rotated.

9. In a multi-switch mechanism, a rotary disc-like cam
having switch arm actuating formations on both sides
thereof, at least one elongated switch arm disposed seg-
mentally of said cam cn each side thereof, wherein each
arm is arranged to be joined to a casing at one end and
to be free at the other end for removable engagement with
a contact element, including cam follower means on each
of said switch arms engaging individual and respective
actuating formations on said cam for moving said free
ends relative to respective contact elements, wherein at
least one of said arms has portions straddling said cam,
including a follower on each of said portions for engag-
ing an actuating formation on each side of said cam, one

60
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the other of said planes and said formations being related
as to provide such deflections in sequential order as said
cam is rotated.

10. A multi-switch comprising a casing havmg a bot-
tom wall, a rotary disc-like cam in said casing having a
plurality of switch arm actuatmg formations, a plurality
of switch arms in said casing having follower portions
engaging respective actuating formations, said cam hav-
ing an open collar disposed axially thereof, a lamp socket
secured to said bottom wall and extending into said col-
lar for supporting a lamp in said collar, one terminal of
said lamp being exposed within said casing, and wherein
one of said switch arms comprises a conductive member
formed so as to engage said terminal at all times.

11. In a multi-switch, a deflectable switch arm, a ro-
tary cam comprising a disk-like member having an ec-
centric formation disposed for engagement with a fol-
lower on said switch arm to actuate said follower in one
plane, and an additional formation on said cam having
an eccentricity for actuating said arm in another plane
angularly related to said first plane and disposed for en-
gagement with another follower on said arm, said ec-
centric formations being related so as to provide said bi-
nlanar actuation in substantially sequential order.

12. A multi-switch mechanism comprising a housing,
a rotary cam of substantially disc-like shape in said hous-
ing, a plurality of elongated deflectable switch arms dis-
posed segmentally across said cam and distributed on both
sides thereof, cne end of each arm being joined fo the
housing and the other end being free, and a plurality of
contact elements in said housing arranged substantially
in the same plane and being engageable on one side by -
certain of said free ends of said switch arms, and on the
other side by at least one other free end of an arm, and
actuating means carried by said cam and engageable with
individual arms for deflecting said arms to or from said
contact elements, said actuating means of said cam com-
prising an arcuate eccentric formation about the axis
thereof for deflecting one of said arms in a plane sub-
stantially normal to the cam axis, and having an eccen-
tric. formation for deflecting another of said arms In a
plane substantially parallel to the cam axis.

. 13. In a multi-switch mechanism, a rotary disc-like
cam having switch arm actnating formations on both
sides thereof, at least one elongated switch arm disposed
segmentally of said cam on each side thereof, wherein
each arm is arranged to be joined to a casing at one end
and to be free at the other end for relative motion with
respect to the free end of the other arm, including cam
follower means on each of said switch arms engaging in-
dividual and respective actuating formations on respec-
tive sides of said cam for moving said free ends into or
out of engagement with each other, the formations on
one side of said cam moving the respective arm in one
plane and the formations on the other side of said cam
moving the respective arm in another plane.

14. A multi-switch comprising a cam, a plurality of
switch arms actuatable simultaneously by said cam, con-
tacts carried by said switch arms, certain of said contacts
being engaged and disengaged with each other in selective

pairs to effect selective circuit combinations in response

to selected positions of said cam, said cam having forma-
tions for actuating at least one of said switch arms in
one plane and another of said switch arms in another
plane angularly related to said first plane when said switch -
arms are moving to disengage their respective contacts,
whereby the relative motion of said contacts is elengated
to attenuate the spark therebetween.

15. A multi-switch as set forth in claim 14 wherein

 said planes are substantially normal to each other.

75

16. A multi-switch as set forth in claim 14, wherein
said cam comprises a rotary member having angularly
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spaced means for engaging one of said arms to provide

motion m a plane parallel to the axis of the cam, and
having a ridge means for providing motion to the other
of said switch arms 1a a plane normal to the axis of said
cam.

17. A multi-switch as set forth in claim 16, wherein
said one switch arm is disposed adjacent one side of said
cam, and the other of said swiich arms is disposed ad-
jacent the other side of said cam, said angularly spaced
means being on said one side of said cam and said ridge
meatis being on the other side of said cam, whereby the
switch arm adjacent said first side is moved in a plane
paraliel to the axis of said cam and the switch arm ad-
jacent said other side is moved in the plane normal to
sald axis.

18. A multi-switch comprising a plurality of switch
arms having contacts and being disposed on opposite sides
of a cam and being individually actuatable by said cam
so as to effect selective engagement and disengagement

of thelr respective contacts with each other for effecting

selective circuit combinations, including an additional
switch arm on one side of said cam and actuatable by
said cam and having a contact, another switch arm having
a contact engageable with said first contact, said arms
being flexibly mounted, wherein said first arm dominates
said second arm to maintain contact engagement in cer-
tain positions of said cam, said second arm being inde-
pendent of actuation by said cam except through said
contact engagement, and a third switch arm actuatable

by said cam and disposed on the other side thereof and

having a contact engageable with the contact of said
second switch arm in certain positions of said cam.

19. A multi-switch comprising a rotary cam, a plurality
of switch arms disposed segmentally across said cam ad-

jacent one face thereof, each of said switch arms having :

a cam follower protuberance -extending toward said cam
and engageable with repective notches provided in the
surface of said cam, a plurality of switch arms disposed
segmentally adjacent the opposite face of said cam, each
of said arms having a camn follower, arm actuating means
carried by said cam radially disposed relative to the axis
of rotation of said cam and at varying radial distances
from said axis and engaged by said followers, said switch
arms having contacts engageable and disengageable. with
cach other upon rotation of said cam to selected posi-
ttons, wherein the motion of said first plurality of switch
arms is substantially parallel to the axis of said cam and
the motion of said second plurality of switch arms is
transverse to the axis.

20. A multi-switch having a plurality of selectively en-
gageable pairs of contact means comprising a plurality
of switch arms having relative biplanar motion, a rotary
cam for actuvating said arms individually and simultane-
ously 1n respective planes, said switch arms when so actu-
ated being operative to engage and disengage respective
contacts wherein the path of such engagement or disen-
gagement for at least one contact pair is in angularly re-
lated planes.

21. A multi-switch mechanism comprising a housing, a
rotary cam in said housing, a plurality of elongated de-
flectable switch arms actuatable by said cam, one end of
each arm being joined to the housing and the other end

20
being free, and actuating formations carried by said cam
and engageable with individual arms for deflecting said
arms to or from current carryving positions, said actu-
ating formations of said cam comprising an arcuate ec-

3 centric formation about the axis thereof for deflecting one

of said arms in a plane substantially normal to the cam
axis and also comprising an eccentric formation for de-
flecting another of said arms in a plane substantially par-
allel to the cam axis, each arm having a respective con-
tact and said contacts being engageable with and disen-
gageable from cach other by rotation of said cam, a rela-
tive motion of disengagement being in angularly related
planes,

22, A multi-switch comprising engageable contact ele—
ments and means for simultaneously making and break-
ing a plurality of engagements therebetween to effect se-
lective circuit conditions, said contact elements com-
prising switch arms, actuating means for providing simul-
taneous relative motion of said switch arms so that they
move In individual paths which effect angularity with
respect to the immediate opening motion of at least one
pair of engaged contact elements relative to each other
s0 as to attenuate and diminish spark carry-over, the
relative motion of said contact elements thus being in

»t two angularly related paths having an abrupt change in

lmear direction therebetween, said actuating means hav-
ing means for effecting said relative motion within a time

| period such as to break the path of any imtial spark which
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may occur at the mstant of opemng

23. A multi-switch as set forth in claim 22 wherein
said actuating means comprises a cam having a plurality
of eccentric formations éngageable with respective switch
arms, said switch arms being resilient defiectable mem-
bers having follower portions engaging respective forma-
tions.

24, A multi-switch comprising a plurality of switch
arms, a contact on each switch arm, said contacts being
engageable and disengageable by motion of said arms,
and means for selectively and simultaneously actuating
sald arms to effect individual motions thereof so as to
provide relative motion of disengaging contacts in indi-
vidual angularly related planes.
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