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This invention relates to improvements in elec-
tric switches of the general type which are
adapted to be mounted on the flexible conductor
cord of eleciric heating pads, electric blankets and
other elecirical devices for contro]hng and vary-
ing the operating characteristics of the pad or
blanket or other electrical device in response to
manual operations of the switch. More partic-
ularly it provides improvements in switches of
the type, and for the same general purposes, as
disclosed in United States Letters Pateni No.
2,117,966, granted May 17, 1938, to Frederick Lobl,
wherein a contact member is manually movable
with a snap action to any one of three circuit-
clesing positions and to either of two circuit-
opening positions, with the contact member
effecting a change in the operating characteristics
of the device which is being controlled with each
movement thereof from one circuit-closing posi-
tion to anobther circuit-closing position

It is among the objects of my present inventicn
to improve the structure of such switches and to

simplify the manufacturing and assembly pro-
cedures with considerable saving in both mate-
rial and lakor costs.

Another cbject is to provide an improved snap-
acting manually movable contact member having
two contact arms moving in unison of which cne
continues constantly engaged with g fixed contact
in 211 circuit-closing positions of the movable con-
tact member and the other is selectively engage-
able with either of o plurality of cther fixed con-
tact mambers, whereby ong circuit continues gen-
erally uniform in all circuit-closing positions of
the movabie contact member and another paraliel
circuit may be varied as to current flow thersin
or may be opened in response o particular move-
ments of the movable contact mamber while said
first mentioned circuit continues generally uni-
form.

A further okject is to provide a manually oper-
able cord-switch having an insert indicating dial
and having a lamp bulb for illuminating mc dml,
with terrainals on the insert, there b i

switeh unit laid over the insert with tbrmmls
resting in contact with said light bulk tezmluals
on the insert, whereby said light bulb is energized
whenever g circuit is closed through the switch.

Yet anocther object is to provide s manually
operable cord-switch wherein the conducters of
the cord are clinched ingeriorly of the switch in
a manner 1o relisve interior electrical connections
of all tensional strains avpplied to the cord.

1% is, moreover, my purpose and objsct generally
to improve the structure and operational effici-
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ency of switches and more especially so- called
cord~-switches.

In the accompanying drawings:

g, 1 is a face view of a switch embodying fea-
tures. of my invention;

Fig. 2 is a cross-'seétional view on line 2—2 of
Fig. 1, ony larger scale;

Pig. 3 is a view looking at the rear of the switch
qf Fig. 1 with the rear section of the casing

noved; . '

Flg 4 is a view looking at the interior of the
front section of the sw1tch casxng, with the dial
insert in place therein; '

Fig. & is a view. looklng into the interior of the
dial insert, with the light kulb removed;

Fig. 6 is a perspective view of the light bulb
and its mountlng plate;

Fig. 715 a Cross- sectional view on line T—T7 of
Big. b5;

Fig. 8 is a face view of the assembled switch
unit which is insertible as a unit within the cas-
ing sections; '

Fig. 9 is a view looking at the interior of the
rear section of the switch casing; and

'F’:g 10. is a wiring diagram of the switch in
operative association with two resistance heating
elements to be manually controlled by the switch.

Referring to the drawmgs, the 111ustrated
embodiment of the inventiocn comprises an insu-
lating casing made in two sections 18, 12 which
may be secured together in any conventional
manner, as by the screws {4 and nuts i6. The
section 10 has the relatively large opening 18
therethrough which is closed by the insert mem-
ber 28 of transparent or translucent material
which preferably has a portion 22 fitting within
the opening {8 within which a strip of paper 24
or the like may be positioned with suifable
informative matter thereon, such as “Low,”
“Med.” and “High,” visible through the insert
material, for indicating three different circuit-
closed positions of the switch.

According to the invention, the insert member
20 is hollow with two opposite end walls nicely
fitting between two opposite edge walls of the
casing section {0, and each of the said end walls
of the insert is notched 25 at 2! for seating pro-
jecting tongues 22 of an insulating plate 25
which extends across the open side of the insert.
Plate 25 has mounted thereon, at its inner side, a
light bulb 26 whose terminal wires are connected
to the contacts 28, 38, respec’mvely, on the plate
25. Preferably, a protective resmtance 82 is pro-
vided in the connection of one bulb terminal to
the contact 28 or 30, the resistance being shown,




2,604,873

3

in the connection to contact 28. It will be appar-
ent that bulb 2§ is supported within the hollow of
insert member 28 where it can effectively illumi~
nate the informative matter on the strip 24.

Preferably, although not necessarily, the plate
25 and supported bulb 2§ will be assembled in the
ingert member 28 prior to insertion of the latter
in casing section 10 so that the insert with its
contained bulb may be inserted as a unit in sec-
tion 18.

All of the contacts and connections of the
switch proper conveniently and economically are
on a main insulating plate element 34 which fits
within the edge walls of casing section {2 and
which is retained within section {8 by the casing
section 12.

Referring to Migs. 3 and 8, the insulating plate
element 34 has the two conductors 36, 38 con-
nected thereto at one end by the rivets 48, 42,
respectively, and has the three conductors 44, 46
and 48 connected thereto at the other end by the
rivets 53, 52 and 54, respectively. The conductors
36, 38 may lead to any suitable source of elec~
trical energy, as by having a conventional cord
plug (not shown) connected thereto for plugging
into a conventional electrical outlet. The con-
ductors 44, 46 and 48 may lead to the resistance
heater elements, usually two, of an electric pad,
electrie blanket, or other electrical device or appa-
ratus, as indicated diagrammatically in Fig. 10,
where the two resistance elements 56, 8 may be
considered to be the main and the auxiliary heat-
ing elements of an electric heating pad, for ex-
ample, with which a thermostatic switch 58
ordinarily is associated.

A straight strip or bar 80 of conducting mate-
rial directly connects the rivet 42 with the rivet
50 whereby the conductor 36 is permanently con-
nected to conductor 44.

According to the invention, & movable contact
member, indicated generally at 62, is pivoted at
64 on plate element 34 and has the two contacts
86, 88 thereon at different radial distances out-
ward from the pivot 64, Rivet 42 and conductor
32 are permanently connected to the movable
contact member 62 at the pivot 64 by a strip or
bar i¢ of conducting material so that the two
movable contacts 66, 68 constantly are connected
to conductor 38.

A fixed contact strip or bar 12 is mounted on
piate element 34 by the two rivets 74, 18, each of
which is outward frcm pivot 64 a radial distance
corresponding to the radial distance that the
movable contact 66 is outward from pivot 64,
s0 that the said movable contact 86 may be moved
in contact with contact bar 72 from one rivet 14
to the other rivet ¥6. Rivet 74 is permanently
connected by strip or bar 18 to rivet 52 and thus
is constantly connected to conductor 486.

Two other spaced apart rivets 88, 82 constitute .

fixed contacts on plate element 34 each radially
outward from pivot 84 a distance equal to the
radial distance that movable contact 88 is out-
ward from pivot 84. Also, the fixed contacts 78
and 82 are on the same radial line from pivot 84
so that movable contact 68 will be engaged with
fixed contact 82 whenever movable contact 66 is
engaged with fixed contact 78. The fixed contact
28 preferably is located so that it will be engaged
by movable contact 68 when the movable contact
member 62 is in a position equi-distant from the
rivets 14, 76 of the contact bar 72.

The rivet contact 82 is permanently connected
to rivet 54 and conductor 48 by the conducting
strip or bar 84, and also is permanently connected
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by wire 88 to the rivet contact 86, with a resist-
ance element 88 in the latter connection.

It is a feature of the invention that the rivet
contacts 50, 52 on the plate element 24 are located
ior contacting the contacts 28, 38, respectively, on
the insulating plate 24 when the plaie element
34 is mounted within the casing sections 10, {2.
Hence, in the assembled switch, the lamp bhulb
28 is connected in parallel across the conduciors
44, 40 to be lighted whenever a circuit is com-
pleted through these conductors by engagement
of the movable contact 66 with any portion of
the contact bar 72 or with its rivets 74 or 76.

All of the rivet-connecting strips or bars 60,
19, 18 and 8% preferably will be on one side of
plate element 24 while contact bar 72 and the
movable contact member 62 preferably will be
mounted on the cther side of plate element 24.
Also, the rivets preferably will be of the eyelet
tubular variety whereby each hieaded rivet which
serves as a fixed contact of the switch presents
an annular contact surface in which the convex
surfaces of the movable contacts 68, 68 effectively
can engage and be arrested following snap action
resulting from the structure of the movable con-
tact member §2 now to be described in detail in
connection with coacting means on the casing
section 12.

As best seen in Figs. 2 and 8, the movable con-~
tact member 82 comprises a spring arm %8 which
carries movable contact 68, and a spring arm 92
which carries the movable contact §8. Also, it in-
cludes the relatively stiff actuating member 94
having the portion $8 extending through an arcu-
ate slot 86 in casing section 18, with a knob 92 on
its outer end for manual shifting of the actuator.
Both of the spring arms 89, 92 and the actuating
member 94 are pivotally mounted on the plate
element 34 by the rivet 64 with the actuating
member next to plate element 34 and with the
spring arms engaged together at the pivot in
spaced relation to the actuating member.

Between the spring arms and the actuating
member, g spring arm {68 is pivotally mounted on
rivet 64 and has substantial extent from the pivot
in direction opposite to the extent of the contact-
carrying portions of spring arms 99, 92. Casing
section {2 has an interior projection 102 with
radial V-grooves 483 in its inner surface, and the
spring arm {080 has its terminal part depressed
into generally V-shape at {81, for engaging in the
V-grooves 183 of projection {82. Spring arm 100,
ab the other side of the pivet, has depending ears
{85 at opposite side edges of the actuating mem-
ber 94, whereby the spring arm 100 moves with
the actuating member %4 and its V-shaped ter-
minal resiliently snaps from one V-grcove to an-
other on projection {02 as the actuating member
is moved about pivot G4. Also, the resilience of
spring arm (88 maintains the actuating member
94 pressed against plate element 34.

The contact-carrying spring aim 99 also has a
V-shaped terminal part {34 for resiliently en-
gaging in the V-grooves (33 of projection 182 and
snaps from one groove to ancther during move-
ments of the actuating member 4. Also, the re-
silient engagement of the V-shaped terminal of
spring arm 98 with projection 192 is such that its
opposite contact-carrying end constantly is re-
siliently urged relatively strongly against plate
element 34 or against the contact bar 72 or rivets
14 or 16, in particular positions of the movable
contact member 62,

The other contact-carrying spring arm 92 over-
lies contact arm 88 and has one end terminating
only slightly beyond the pivot §4. However, the
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-vesilierice of the underlying spring arm 90 con-
stantly acts on spfing arm 92 so that its contact-
carrying end too constantly is urged relatively
strongly against plate element 34 or against the
fixed terminals 80 or 82 in particular positions of
the movable contact member 62. A depressed
tongue 83 on sprlng arm 92 engages in the open-
ing in spring arm 99 through which the actuator
extends, theréby ensuring that the two spring
arms 96, 92 will move m unison notwithstanding
any slight play there may be as between the actu-
atlng mempers and the spring arms.

In the assembhng of my improved switch, the
transparent or translucent insert 2¢ first is in-
serted in casing sectlon EB with its preliminarily
assemmed insulating plate 25, carrying light bulb
26, mounted therein. " As previously explained, all
of the connections of the switch proper may be
made on the plate element 34, so that this pre-
pared plate 34, as seen in Figs. 3 and 8, may be in-
serted as a unit in the casing section {8, after the
insert 20 is in place therein, it overlying thé in-
sert as clearly shown in Figs. 2 and 3. The con-
ductors 36, 38, 84, 46 and 48 are depressed into
plinching grooves at their respective ends of the
section 9, as best seen in Fig. 8, and the rivets &8,
‘52 on plate element 34 engage the rivets 28, 83 on
the plate 25 of the insert thereby to connect the
light bulb 2§ in parallel across the conductors 44,

46 so that the bulb will be lishted whenever a 5

cireuit is completed through conductors 44, 48 by
engagement of the movablé contact member 62
with the contact bar 72 or its rivets 74 or 76.

" When casing section 2 i§ secured in place over

the plate element "4 all of the interior elements '

are held securely in place and the clinched con-
ductms relieve the interior connections of all
strain incidlént to tension which may be applied
to the conductors extenorly of the casing.
Referring to Fig. 1, the knob 98 may be moved
to either of the two indicated “Off” posﬁuons
to open thé switch circuits, and the light bulb
26 will bé de-enérgized and out in either of the
“Off” positions. Assuming that the switch is
connected for control of an electric heating pad,
an operatmn of the pad at maximum tempera-
ture may be effected by moving knob 98 to the
indicated “High” posmon This moves mov-

able contact 66 into contact with rivet 74 of con-
tact bar 12 to. complete a circuit through the °

heater element 56 (Fig. 10), and, simuliane-
ously, the light bulb 26 is energized to illuminate
the indications at 22. In this position, only heat
from the main heating element 56 affects the
the_rmostatm switch and the pad can attain maxi-
mum temperature before the switch responds to
open the circuit.

If o lower operating temperature of the pad
is desired, a movement of the knob &8 to the in-
dicated “Med.” position will bring mcvable con-
tact 68 into contact with fixed contact 88 thereby
to complete a circuif through the heater element
58 (Fig. 10), with the resistance element 88 in
this circuit.
tinues energized as before due to continued en-
gagement of movable contact 68 with contact
bar 12. Now, if a still lower operating tempera-
ture is desired, a movement of knob 8§ to the
indicated “Low” position will move the movable
contact 68 into engagement with fixed contact
82, thereby cutting out resistance element 88, and
both heater elements 56, 58 will be connected for
maximum heating with the auxiliary heater more
.strongly. influencing the thermostatic switch so

The other heater element §6 con- . g:
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that the circuit opens while the overall tempela-
ture of the pad is relatively low.

It will be obvious that light bulb 26 is ener-
gized in each of the three on positions of the
switch and that the movements of the actiator
from one to another of its positions is attended
by a desired snap action as the V-shaped tail
portions of spring arms 90, {00 ride on projection
102 from one of its V-grooves 183 to another.
Also, it will be readily apparent that important
manufacturing economies are attdined, both as
to materials and labor costs, as 2 result of my
improved structure as compared with prior com-
parable proposals.

I claim as my invention:

1. An electric switch comprising a plate, a
switch member pivotally mounted on the plate
and having a pair of movable contacts at differ-
ent radial distances from the pivot at one side
of the pivot, a pair of spaced apart fixed con-
tacts on the plate permanently electrically con-
nected together with a resistance element in the
connection, a third fixed contact on the plate
having substantial surface extent, said fixed con-

. tacts being located relative to the paths of travel

of said movable contacts and relative to each
other so that one of the movable contacts con-
stantly engages said third fixed contact through-
out a substantial arcuate movement of the switch
member and the other movable contact engages
one of said pair of fiXed contacts at one inter-
mediate point in the same said substantial arcu-
ate movement of the switch member and engages
the other of said pair of fixed contacts at an-
other poini in the same said stibstantial arcuste
movement of the switch member, there being at
least one other position of the switch member in
which its said movable contacts are disengaged
from all of said fixed contacts on the plate, and
casing members within which sdid plate, switch
member, and contacts are insertible as a unit,
there being an opening in a wall of one casing
member, and said switch member having an op-
erating portion projecting out through said

5 Opening.

2. An electric switch comprising a casing,
means supporting a light bulk within the casing
and having a pair of contact terminals thereon,
g plate within the casing having a pair of contact
terminsls on its side which is toward the light
bulb and pressed against said terminals on the
bulb-supporting means, a switch member piv-
otal 1y mocunted on the opposﬂ:e side of said plate
and having a pair of movable contacts at differ-
ent radial distances from the pivot at one side of
the pivet, a pair of spaced apart fizxed contacts on
that side of the piate on which said switch mem-
ber is mounted, a third fixed contact on the same
side of the plate having substantial surface ex-
tent, said fixed contacts being located relative
to said movable contacts and relative to each
other so that one of the movable contacts con-
stantly engages said third fized contact during
a substantial movement of said switch member
about its pivot and the other movable contact en-
gages each of said pair of fixed contacts in suc~
cession at different stages of the same said sub-
stantial movement of the switch member, said
plate, switch member and fixed contacts being
insertible as a unit within said casing, there be-
ing an opening in a wall of the casing, and the
switch member having an operating portion pro-
jecting out through said opening.

3. An electric switeh comprising a casing de-
fining an interior chamber having an opening




2,604,878

7

in a wall thefeof, a generally hollow member
within the casing closing said opening and hav-
ing a portion constituting a window across said
opening, means supporting a light bulb within
said holiow member and having a pair of termi-
nals thereon, a plate within said chamber of the
casing engaged between said bulb-supporting
means and a wall of the casing, said plate having
a pair of terminals at one side thereof pressed
into electrical engagement with said pair of
terminals on the bulb-supporting means, a switch
member pivotally mounted at the other side of
said plate and having a pair of movable contacts
radially aligned st different radial distances out-
ward from the pivot at one side of the pivet, a pair
of fixed contacts on the plate arranged to be en-
gaged selectively by only one of said movable
contacts in response to movements of the switch
member about its pivot, said fixed contacts on
the plate being permanently electrically con-
nected together with a resistance element in the
connection, g third fixed contact on the plate
in position to be constantly engaged by the other
of sald movable contacts during s substantial
movement of the swifch member and adapted to
maintain g circuit through said light bulb so long
as said third fixed contact iz engaged by said
other movable contact, the selective engagement
of either of said pair of fixed contacts on the
plate by said one of the movable contacts being
adapted to close a paraliel circuit respectively
with and without said resistance element therein,
said plate, switch member and fixed contacts be-
ing insertible, ss an assembled unit, within the
casing, and said hollow membey, light bulb and
bulb supporting means being also insertible, as
an assembled unit within the casing.

4. An electric switch comprising an insulating
plate having a pair of fixed contacts on one side
thereof, a switch member pivoted on the plate at
the other side thereof, said switch member hav-
ing two contact-carrying spring arms clamped
together at the pivot, and having a relatively stiff
actuating member between said spring arms and
the plate with an angular part extending through
the spring arms whereby the spring arms move
in unison about the pivot in response to aciua-
tions of said actuating member, each said spring
arm having a contact thereon respectively at
different radial distances from the pivot at one
side of the pivot, and at least one of said spring
arms extending a substantial distance at the
other side of the pivot, fixed contacts on the plate
arranged for coaction with said contacts cn the
spring avms, a casing enclosing said plate, switch
member and contacts, and coacting means on a
wall of the casing and on 2 said spring arm at its
portion extending on that side of the pivot cppo-
site the confact-carrying portion of said spring
arm resiliently urging the contact-carrying por-
tions of the spring arms toward said plate and
including means for snap action increment move-
ments of the spring arms in response to actua-

ions of the switch member, said plate, switch
member and fized contacts being insertible, as
an assembled unit, within the casing, and there
being a portion of the switch member projecting
out through a casing wall for manually actuat-
ing the switch member.

5. An electric switeh comprising a suppori, a
switeh member pivotally mounted on the support
and having two radially aligned contacts at dif-
ferent radial distances from the pivot at one
side of the pivot, a relatively long fixed contact
on the plate in position to be constantly engaged

10

30

40

46

80

65

80

85

%

8

by one of said switch member contacts through-
out a substantial movement of the switch member
about its pivol thereby to close one circuit and
to maintain it closed through a said substantial
movement of the switch member, g pair of arcu-
ately arranged fixed contacts on the plate in po-
sition to be selectively engaged by the other
switch member contact while said one switch
member contact continues engaged with said
relatively long fixed contact, said pair of fixed
contacts being permanently electrically con-
nected together with a resistance element in the
connection, and the engagement of either of said
pair of fixed contacts by said other switch mem-
ber contact being adapted te close a parallel cir-
cuit respectively with and without said resistance
element in said parallel circuit, and casing mem-
bers within which said suppors, switch member
and fixed contacis are insertible as an assembled
unit, said switchh member having an actuating
portion projecting out through a ssid casing
member.

6. An electric switch comprising & supporting
plate, a pair of stationary contacts on the plate
arranged in an srcuate series, another relatively
long stationary centact adjacent to said pair of
contacts, a pivot pin on said plate having a headed
end outward from the plate, a movable switch
member on said pivet pin and having a resilient
member pivotally and slidably mounted on the
pivot pin with substantial extent on opposite
sides of the pivot pin, said resilient member hav-
ing a contact at one end and having its other
end forined in V-shape at its side toward the
plane of said plate, a stationary notched rmem-
ber engaging the V-end of the resilient member
and maintaining the resilient member under
tension with its contact-carrying end biased io-
ward said plate, its mid-part biased toward the
said headed end of the pivot pin, and its V-end
biased against said notched member, a second
resilient member radially aligned with the first
mentioned resilient member and pivotally and
slidably mounted on the pivet pin hetween the
first mentioned resilient member and the headed
end of the pivot pin, said second resilient mem-
ber having a contact thereon in radial alignment
with: the contact of the first mentioned resilient
member bui at a greater radial distance from
the pivet pin at one side of the pin, whereby
the said tension of said first mentioned resiiient
member maintaing said second resilient member
under teusion with ibs contact biased toward
said plate, and an actuator engsging hoth said
resilient members for moving them in unison
about said pivot pin with increment snap move-
ment thereof ag said v-end of a resilisnt niem-
ber travels from one notch to another of said
stationary notched iaember, and casing mem-
bers within which said plate, switch member
and stationary convacis are insertible ag an as-
sembled unit.

7. An eleciric swiic ing a hollow cas-
ing having a window in a wall thereof, a mem-
ber supporting a light bulb within said casing
generally opposite sald window, said member
having a pair of terminals thereon, a plate with-
in said casing clamped between a wall of the cas-
ing and said bulb-supporting member, said plate
having a pair of terminals pressed by said clamp-
ing into electrical engagement with said pair
of terminals on the bulb supporting member, a
switch member pivotally mounted on the plate
and having two movable contacts radially alisned
at different radial distances from the pivet of

€
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the switch member at one side of the pivot, a
pair of fixed contacts on the plate spaced a pre-
determined distance apart and permanently
electrically connected together with a resistance
element in the connection, said pair of fixed
contacts being adapted to coact with only one of
said movable contacts to close one circuit re-
spectively with and without said resistance ele-
ment in the circuit, a third relatively long fixed
contact on the plate adapted to be constantly
engaged by the other movable contact through-
out a substantial movement of the switch mem-
ber thereby to maintain a parallel circuit through
said light bulb closed so long as said relatively
long fixed contact is engaged, a pair of flexible
conductors leading into said casing at one end
thereos, three flexible conductors leading out of
the casing at the other end thereof, and means
on the casing clinching each said flexible con-
ductor at two spaced locations therealong there-
by relieving interior conductor connections of all
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tensional strains applied exteriorly to said flexible
conductors, said plate, switch member, fixed con-
tacts and terminal ends of the flexible conductors
being insertible, as an assembled unit, within
said hollow casing.
MALCOLM E. PORTER.
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