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This invention relates to improvements in
electric switches, and . although not limited
thereto the invention relates more particularly

" to improvements in relatively high capacity
. switches adapted for airplane use. :

A primary object of the invention is to im-
prove the details of construction and operation
and to simplify assembly of the parts of switches
of the aforementioned character.

Another object is to provide a relatively small
switch of the aforementioned high capacity,
wherein the various switch parts are of extreme-
ly rugged- and durable construction. ‘

Another object is to provide stationary and
movable contact and terminal members of im-
proved form, together with novel means for in-
" suring proper operation of the movable contact
or contacts of the switch. .

Another object is to provide a switch operat-
ing lever of novel form, together with novel
means for pivotally mounting the same.

Another and more specific object is to provide
a novel form of oscillatable contactor, and novel
means for insuring a good electrical connection
between the same and the wiring terminal mem-
ber associated therewith. - :

Another object is to provide a minimum num-
ber of different switch parts which may be com-

bined in different ways to provide switches hav-

ing any of a number of different electrical char-
acteristics. .

Another and more specific object is to provide
(by mere substitution of certain parts) a switch
cf the double-throw type, either with or without
an intermediate “off” position, or, alternatively,
a single-throw switch of the two-position type.

Another object is to provide a three-position .

switch having novel means for affording ‘only
mementary positioning of the contactor in one
or the other or each of its extreme - positions,
or a two-position switch wherein the contactor
may be biased to one or the other of its extreme
positions.

- Another object is to provide novel means for

housing and supporting the switch mechanism;

Various other objects and advantages of the
invention will hereinafter appear.

The accompanying drawings illustrate various
embodiments of the invention which will now be
described, it being understood that the illus-
trated embodiments are susceptible of modifica-
tion in respect of certain structural details
thereof without departing from the spirit of the
invention or the scope of the appended claims.

In the drawings, Figure 1 is an enlarged verti-

10

20

)

4

o)

b
S

cal sectional view- (approximately one and one-
half times actual scale) of a single-pole, double-
throw switch having an intermediate “off” po-
sition,~—said switch having associated means to
bias the contactor out of its left-hand “on” po-
sition,—a fragment of the upper .end of the
operating lever being broken away.

Fig. 2 is a transverse section, substantially on
the line 2—2 of Fig, 1. .

Fig. 3 is a top plan view (approximately
three-fourths of full scale) -of the molded in-
sulating base of the switch, showing the sta-
tionary contact and terminal members and the
intermediate contactor support and terminal
member =ttqched thereto.

Fig. 4 is a side elevational view, with a portion
of the housing broken away, showing the various
switch parts in their intermediate, or “off,” po-
sition. . . ) )

Pig. 5 is a detail perspective view, in separated
relation, of certain parts of the switch shown in
Figs. 1 to 4. . -

Fig. 6 is a bottom plan view of a modified form
of the switch shown in Figs. 1 to 5,—the added
bus member of Fig. 6 affording 3 single circuit
controlling switch which provides for momen-
tary closure of the circuit upon movement of
the lever in one direction from its intermediate -
position and non-momentary closure of the cir-
cuit upon movement of said lever in the reverse
direction from its intermediate position.

Fig. 7 is a fragmentary view, partly in section
and partly in elevation, showing a switch which

1is otherwise like that of Figs. 1 to 5,~but modi-

fied to provide for momentary engagement of
the contacts upon movement of the lever in each
direction from its intermediate Dposition. .
Fig. 8 is a fragmentary view similar to Fig. 7,
but modified to provide for non-momentary en-
gagement of the contacts upon movement of the
lever in each direction from its intermediate po-
sition, ) - .
Fig. 9 is a view similar to Fig. 4, but showing
a two-position, single circuit controlling switch,
with associated parts to provide for momentary
completion of the controlled circuit upon move- '
ment of the lever to one of its two positions.
PFig. 10 is a fragmentary view of a swiich-
which may be othierwise like that shown in Fig. 9,
but wherein the contactor is reversed in its re-
lation to the pivotal support, with a correspond-
ing reversal of the contact and terminal ele-
ments, to provide for momentary “off” position-
ing of the contactor. .
Fig. 11 is a view similar to Pig. 10, but modi-
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fled to provide for non-momentary positioning
of the contactor in -either its “on” or its “off”
position, and : :
Fig, 12 is a fragmentary view of a double-
throw, multiple circuit consrolling switch, with-
out an “off” position, which may be of the non-
momentary type in either extreme position of
the lever, as provided by operating means like
that of Fig. 11, or of the momentary contact
type in.one extreme position of the lever, as
provided by operating means like that of Fig. 9.
Referring first to Figs. 1 to 5, wherein I have
illustrated a single-pole, double-throw, or three-
Dbosition, switch adapted for multiple circuit con-
trol, and wherein the contactor is normally
biased from one of its circuit completing posi=
tlons to ils intermediate “off” position,—the
contactor being free from bias toward said “off™

position when moved to its other circuit com-

pleting position. The numeral {5 designates a
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are respectively provided with upwardly opening
rectangular notches 26% and 26°. A punched and
stamped sheét metal actuating element 30 of
cruciform has upwardly offset laterally extend-
ing arm portions 362 and 39® adapted to seat
flatwise against the horizontal bottom edges of
the respective bearing notches,—the vertical por-
tions 38¢ and 30¢ (Fig. 5) of said arms of the

‘actusting element cooperating with the inner

ie
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base molded from any suitable insulating mate- -

rial, preferably “Bakelite.” 'As best. illustrated
in Fig. 3, base 5 is of substantially rectangular
contour, and the same is provided on its upper
surface with a symmetrically arranged integral,
flat, raised portion 1§ of approximately elliptical
contour. - Portion 6 is provided with s pair. of

symmetrically arranged recesses 7 and i8 of

Square contour and & centrally located rectangu-
lar recess {8, the longer dimension of which is
arranged at a right angle to the longitudinal
center line of said raised portion.

Each of the recesses 17, {8 and 19 has g

centrally arranged circular opening to respec-
tively accommodate the downwardly extending
threaded shanks 26, 2/ and 22 of said terminal
merbers, the square heads of which are shown
‘at 28, 24 and 222, The heads 23 and 24 fit closely
and non-rotatably within the recesses ¥ and
t8, and are of greater height than the depth of
said recesses, so as to project a substantial de-
gree above the surface of projection 16,~—~the
corners of the upper surfaces of heads- 23 and
24 preferably being beveled, as shown at 23# and
24s, Each head 23 and 24 preferably has sym-
‘meftrically positioned thereon (as shown in Fig.
3) and rigidly and permanently attached thereto,
as by welding or brazing or in any other suit-
able manner, a stationary tip 25 of a suitable
contact material, such as silver or a composition
including silver, Tips 25§
elliptical contour (Fig. 3) and the upper surfaces

25

surfaces of the arms of Support 26 to prevent
accidental lateral displacement of said actuating
element. Element 30 includes a second pair of
arms located between and extending in opposite
directions af right angles to the arm portions 302
and 30%—said last mentioned arms respectively
comprising adjacent arcuate or concave portions
36e and 30f and straight end portions 308 and 3gb
extending upwardly at a predetermimed angle
relatively to each other. )
As shown in Fig. 2 the arm portions 30% and
30° of the actuating element each extend later-
ally & substantial distance beyond the arms of
support 26, and each arm portion is provided,
with an opening, as shown at 30! and 30J, The
switch contactor comprises a punched and
stamped sheet metal member 34, preferably com-
posed of copper or an alloy thereof, such as
beryllium copper. As shown, said contactor has

- & main body portion 3is of substantially ellip-

3¢

&
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are preferably of -

thereof are preferably of convex form, as shown .

in transverse cross section in Fig. 1.

Non-rotatably seated within recess {9 is a U-
shaped sheet metal support member 26, pref-
erably brass,—the bottom or connecting portion
262 thereof having a centrally located clearance
opening for the aforementioned shank 22 of the
terminal member, whereby the head 22& is
adapted to seat against said connecting portion
26% to clamp the support 26 in position.  As
shown in Fig. 1, the depth of recess I8 is pref-
erabiy greater than the combined thickness of
portion 262 and head 222, so that the upper sur-
.face of the latter is slightly below the upper
surface of base portion 1§. Each of the terminal
shanks 26, 21 and 22 has a flat washer 2T and
a lock washer 28 strung theresn and a nut 29
threaded thereon, whereby the terminals are
rigidly attached to base 15—each shank also

being provided with another set of washers 27

and 28 and a nut 29 to provide for attachment
of circuit wires (not shown)., '
The parallel arms of support 26 (see Fig. 5)
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tical or loop-shape, and of such size as to sur-
round thé support 26. The perforated inter-
mediate flat portions 3fb'and 3ic of the con-
tactor are adapted to overlie and normally seat
against the aforementioned arm portions 30% and
30° of actuating element 30. A pair of headed
rivets 32, 32 have their shanks extended down-
wardly through the alined openings in portions
8ib, 3¢ and arm portions 306, 30°; coiled springs
38, 38 (Fig. 2) being telescoped onto the shanks °
of said rivets and retained under a predeter-
mined degree of compression, as by means of
washers 34, 34, which are in turn retained by the
upset ends of the rivet shanks.

The opposite ends 814, 31¢ of contactor 3i are

3 formed to extend upwardly at a predetermined

angle to each other, as best illustrated in Figs.
1 and 4,—said ends having attached to the lower
surfaces thereof the contact tips 25, 25 for co-
operation with the aforementioned tips of the
respective stationary contacts,—the four contact
tips of the switch being preferably composed of
like material.

End portions 319 and 3¢ of the contactor have
lugs formed integrally therewith and extending
inwardly and downwardly therefrom at a slight
angle thereto, respectively, as shown at 31 and
31s. The actuating element 36 is so assembled
with respect to contactor 81 that the straight end
portions 30¢ and 30" respectively overlie portions
of the lugs 3if and 318, as best illustrated in Figs.
1and 4. Contactor 31 is provided with a pair of
lugs 81k and 341 extending downwardly from the
outer edges of the respective portions 3if and 31¢,
for a purpose to be described. -

The spririgs 33, 32 act to bias contactor 31
toward a centered position relatively to actuat-
ing element 30, as shown in Figs. 2 and 4. Prior
to positioning of the assembled actuating ele-
ment 3¢ and' contactor 31 upon support 26, a
stranded bare conductor 35, preferably formed
of copper, has its mid-portion 35% rigidly at-
tached to the upper surface of head 22= as shown
in Figs. 1.and 2, and thereafter the free ends 35>
and 35° (Fig. 2) of said conductor are spot welded
to the aforementioned lugs 3i® and 311 The
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por,tiéns of the conductor between the points of

attachment thereof are sufficiently slack to per- .

mit the necessary amount of relative movement
between the actuating element and contactor.
In order to minimize the required length of con-
ductor 35, and to restrain the same against pos-
sible fouling with respect to element 30, I prefer
to provide the arms of support 26 with notches
264 and 26® (Figs. 1, 4 and 5) to accommodate
the adjacent portions of the conductor.

. The switch housing comprises a relatively
deep-drawn or stamped sheet metal member 36
of inverted cup-shape,—member 36 being of a
contour, in horizontal cross section, substantially
corresponding to, but slightly larger than, the
periphery of raised portion 16 of the base, about
which it is adapted to fit, as shown in Figs. 1
and 2. Member 36 is provided at its lower end
with a horizontal flange 36* adapted to overlie
the upper surface of base 15 around the raised
portion 16 of the latter,—the peripheral edge
of said flange being coincident or flush with the
periphery of -base {5, as shown in Figs. 1, 2 and
4. Flange 36 and base 15 are provided adjacent
to the four corners thereof with alined openings
(see the openings 152 in Fig. 3) to accommodate
over the corner portions'of:the flange, ... : - -

The side and end walls of housing 36 are curved
inwardly at the upper end portions thereof to
merge into the horizontal upper end wall 36b, said
end wall being provided with a centrally located
circular opening 36¢ which is adapted to provide
clearance for oscillatory movement of an oper-

headed rivets 37, the shanks of which are upset.

ating lever 38. End wall 36" is also provided with -

a pair of symmetrically arranged openings 364
and 36¢ to respectively accommodate the down-
wardly offset and perforated portions 39¢ and
39% of a substantially flat sheet metal supporting
plate 39. Plate 39.is provided with a centrally
located opening 39¢ alined with opening 36¢ to
provide clearance for lever 38. A bushing 40 of

suitable metal such as brass has a reduced end

adapted to fit within opening 39¢-—said reduced
end being upset over the lower surface of plate
39 to secure the bushing thereto. The primary
purpose of bushing 48 is to provide a more finished
. and attractive appearance to the switch as a
whole. Plate 39 is provided adjacent to the four
corners with perforations shown in dotted lines

1
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to bear against the inner surface of said upper
end wall 36> of the housing. '

Studs 418 and 4{® are held for pivotal move-
ment about a substantially fixed center, as by
means of a sheet metal frame 42 of inverted chan-
nel-shape,—the upper end wall of said frame be-
ing cut away as at 422 (Figs. 1 and 4), to provide
oscillatory clearance for lever 38. Frame 42 is

adapted to be slid upwardly over the lower end

of lever 38; and the parallel sides of the frame
are provided at the mid-points of their exposed
upper edges with semicircular notches 42 and
42¢ to underlie and partially surround studs 41»
and 4f® to maintain a substantially fixed center
of oscillation of the latter. The upper end wall
of frame 42 is provided with perforated .exten-
sions—which perforations are alined with the

aforementioned openings in offset portions 392

and 39° of plate 39 and in the upper end wall 36t
of the housing; a pair of headed rivets 43, 43
(Fig. 1) having their shanks inserted downward-
ly through said openings and upset over the lower
surface of the upper eénd wall of frame 42, to
secure the several parts, including lever 38, in
assembled relation to the housing.

Frame 42 is provided in its parallel side waills
with pairs of alined openings, into one pair- of

- which openings the shank of a headed rivet 84 is

inserted to span the channel of said frame—the

shank end of said rivet being upset as shown at
442 in Fig. 4 to retain the same in position.
Within the other pair of alined frame openings a
pin 45 (Figs. 1 and 4) is inserted,—the opposite
end portions of said pin extending a substantial
distance beyond the respective side walls of the
frame, and each of said end portions is provided
with a circular or milled groove (as shown in
‘dotted lines at 45: in Fig. 4). Each groove 452

- Is adapted to receive the upper looped or hooked

40
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at 394, to accommodate suitable rivets or bolts -
(not shown) adapted to attach the switch as a -

whole to 2 panel or other suitable support.
Lever 38 preferably comprises a piece machined
from a brass rod of square cross section,—the

lower end portion 38 thereof being permitted to-

- rémain square; an intermediate portion 38 there-
of being turned or cut away to substantially cylin-
drical form" with a substantially dome-shaped

* upper end 38°; and a handle portion 384 of cir-

cular form in transverse cross section formed in-

tegrally with and extending upwardly from said
portion of dome-shape. Handle portion 384, as

shown, is preferably tapered downwardly to a-

slight extent from the upper end thereof. )

Lever 38 is provided at the point of juncture of
the cylindrical portion 38% with the dome-shaped
portion 38c with a relatively large-diametrically
extending drilled opening or passage 38¢, which is

. adapted to receive with a drive it the straight-

" knurled (see Fig. 1) cylindrical intermediate por-
tion of a cold rolled steel member 41, —member 41
having reduced laterally extending eylindrical
ends or pivot studs 412 and 41v which are adapted

i5

a0

(N

end 462 of a coiled ténsion spring #€,—the lower

hooked end 46" of each spring being engaged in
a groove 45° of a second pin, 45 which penetrates-
a pair of alined slots 424 .and 42¢ in the side walls

of said frame. ) .

Rotatably supported upon-the last mentioned
pin 45, and positioned between the frame side
walls is a cylindrical member or roller 41,—said
last mentioned pin 45 and roller 47 being biased
by the tension ‘of the pair of springs 46 to auto-
matically effect return of lever 38 to its intermedi-
ate or “off” position in the event that said lever
is moved in a clockwise direction from said inter-
mediate position thereof and then manually re-
leased.. On the other hand, in the event of coun-
terclockwise movement of lever 38 to its other ex-
treme position shown in Fig. 1, the springs 46 will
have no biasing effect whatever upon said lever.

The arrangement is therefore such that momen-

tary engagement of the left-hand contact by the
contactor is provided for, whereas non-momen-

tary engagement of the right-hand contact by .

the contactor is provided for upon oscillatory
movement of lever 38 in the reverse direction
from its intermediate position. '

In practice the frame sides are provided with a
second set of alined slots 42f and 42¢ (Figs. 1 and
4), whereby upon reversal of the positions of the

‘upper pin 45 and rivet 44 in the respective upper

openings, and by transferring the lower pin 45
and roller 47 to cooperative relationship with slots
42! and 428, —with a. corresponding reversal of the

direction of pull of the springs 46, 46, a switch

Wwill be provided wherein: momentary engagement
of the contactor with the right-hand contact, or,

alternatively, non-momentary engagement of
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said contactor with
forded. . : )

As shown the lever 38 is drilled from the lower
end thereof to provide a relatively large cylin-
drical cavity or recess 38{,—a portion of said
cavity being formed in the aforementioned steel
insert 4. A cylindrical cavity 388 of relatively
smaller diameter is drilled upwardly through the
remaining portion of the thickness or diameter
of steel member 41 and to a predetermined height
in the handle portion 384, as shown in Figs. 1 and
2. 'The lower portion 38s of square cross section

the left-hand contact, is af-

10

is provided with a kerf affording a pair of alined -

slots 88" and 38! (Figs. 2 and 4) extending
throughout the major portion of the height of
said square portion.

The composite plunger comprises a rod 482
formed of any suitable metal, such as brass,
adapted to slide within the recess 38¢ and has an
insulating element 48° molded onto the lower end
portion thereof,—said end portion of the rod be-
ing preferably roughened, as shown at 88¢in Fig.
1, to insure a rigid connection between said ele-
ments. The upper or main body portion of in-
sulating element 48P is of cylindrical form and is
slidable with the aforementioned recess 38f,—the
lower end portion thereof being enlarged to pro-
vide shoulders at the four corners thereof (one of
which is shown at 484 in Fig. 2) to positively limit
the degree of upward sliding movement of the
plunger within the lever. Said cylindrical portion
of element 48" is provided at diametrically op-
posite sides thereof with integral vertical ribs 48e
and 48! which respectively fit between the walls
of the slots 38" and 38! in lever 38.

The enlarged lower end of insulating element
48° is recessed as shown at §8¢, 48% and 48! in
Figs. 1 and 2 to sespectively provide rotatable
clearance for a metal roller 48 and downwardly
opening bearings for the pivot studs 49* and 49b
formed integrally with the latter. The arrange-

15
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ment is such that roller 49 is adapted to bear -

against the arm portions 30e, 30f, 30¢ and 30"
of actuating element 30. A relatively strong
coiled' compression spring 50 is interposed be-
tween the upper ehd wall of recess 38! and the
upper end of insulating element 48> to at all
‘times tend to eject the plunger downwardly from
the lever 38. ) .

As will be apparent from Fig. 4, the parts are
so arranged as to provide for substantially posi-
tive retention of the contactor in its intermediate
or ““off” pgsition. If the springs 46 are omitted the
switch parts will likewise act to substantially pos-
itively retain the contactor in either of its “on”
positions,—the spring 50 acting in each case to
afford adequate contact pressure. The switch
herein disclosed has a current controlling ca-
pacity of 100 amperes, direct current, and is in-
tended primarily for use on airplanes and the
like; although' the same obviously is adaptable
for general use. ‘ '

In the modification illustrated in Fig. 6, all of
the switch parts may be assumed to be identical
with the parts of the switch shown in Figs, 1 to 5.
However, in Fig. 6 a metal conductor or bus
member 51.is interposed between the terminal
members 20 and 21 to provide a permanent elec-
trical connection therebetween. The switch is
thus adapted for control of a single circuit, one
wire of which may be connected to terminal 22
and the other wire may he connected to either of
the terminals 20 or 21. With such an arrange-
ment, it will be apparent from consideration of

" Figs. 1 and 4 that upon counterclockwise move-

50 .
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ment of lever 38 from its intermediate ‘position
the contactor will be engaged with the right- -
hand stationary contact to complete the circuit
and will remain in engagement upon manual re-
lease of the lever; whereas upon clockwise move-
ment of the lever the contactor will engage the
left-hand stationary contact, to complete the
same circuit, but the contactor will move to its

“intermediate “off” position immediately upon

manual release of the lever. The utility of such

_an arrangement will be apparent to those skilled

in the art. :

Again considering Fig. 2, it is to be understood
that with the switch parts in the respective posi-
tions illustrated the springs 33, 33 will normally

.act upon movement of lever 38 to its interme- "

diate position (with consequent movement of
actuator 39 to its intermediate position, as shown
in Fig. 4) to effect a corresponding movement of
contactor 3! to its intermediate “off” position.
However, in the event that the contactor tends
to stick or “freeze” to the contact last engaged
thereby the full force of spring 58 will be ap-
plied, through the actuator 36, to the free end of
the contactor to pry the same loose from the
stationary contact, Moreover, in the remotely
possible event that the. contactor is stuck so
tightly to the contact as to resist the pressure of
spring 50, disengagement of the contactor may
be positively effected by manually moving lever
38 to its opposite extreme position, as will be ob-
vious.

In all of the switches herein disclosed I prefer
to provide a section of wound “kraft” paper tub-
ing, in which a water resistant glue is employed
to unite the layers or laminations of the paper.
In practice the tube section is initially of cylindri-
cal form and of the required peripheral dimen-
sion,—the same being vertically scored or other-
wise weakened at four spaced points, to facili-
tate bending thereof to the desired cross sectional
shape to rather closely surround the raised ‘por-
tion 16 of the base 15 (Fig. 3) and to fit snugly
within the housing 36 to provide an insulating
lining for the major portion of the height of the
latter, as shown at 52 in Figs. 1, 2 and 4. The
primary purpose of said insulating lining 52 is to
prevent accidental engagement of the stranded
wire bus or conductor $§ with said housing.

In Fig. 7 I have fragmentarily illustrated an-
other modification of the multiple ecircuit con-
trolling switch' of Figs. 1 to'5. Substantially all
of the corresponding parts of the switch of Fig, 7
may be identical with those aforedescribed,—
the substituted and added parts in Fig. 7 being
merely adapted to provide for momentary en-
gagement of the contact with the respective con-
tacts in each of the extreme positions of lever 38.
Thus in Fig. 7 I employ two rivets 44, 44 to act

-as stops for lever 38, and in each pair of glined

slots 429, 42¢ and 42f, 42¢ aforedescribed I place
a pin 45,—each pin 45 rotatably supporting with-
in frame 42 a metal roller 47 for cooperative en-
gagement with lever 38 when in its respective
extreme positions. A pair of like coiled tension
springs, one of which is shown at 53, have their
hooked ends attached to the grooved ends of
pins 45, 45 at the respective outer sides of the
frame 42, to normally bias both of said pins to-
ward the inner ends of their associated slots. It
is to be understood that the springs 46, 46 afore-
described might be substituted for the springs 53
of Fig. 7 without any change in the operative
characteristics of the switch. As aforeindicated,
the switch of Pig. 7 provides for automatic re-
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turn of the lever and contactor to intermediate
“off”” position upon manual release of the lever
after movement of the latter to either extreme
position.

The switch shown fragmentarily in Fig, 8 may
be otherwise like-that of Fig. 7, but having the

. tary “on” type.

pins 45, 45, rollers 41 and springs 53 omitted, -

50 that the contactor will remain in any one of
the three positions to which it has been mcved
by operation of the lever 88 notwithstana.ag
manual release of the lever, )

In Fig. 9 I have shown a modified form of
switch of the single-pole, single-throw (or “on”
and “off”) type, wherein certain parts identical
with those aforedescribed may be employed,—
such like parts being given corresponding nu-
merals of reference. In Fig. 9 the frame 54
(which is otherwise substantially like the frame
42 aforedescribed) is provided with a pair of rel-
atively long alined slots (one of which is shown at
542) at the left-hand end thereof to receive one
of the pins 45,—said frame being provided at the
right-hand end thereof with a pair of alined sub-
stantially circular alined openings to accommo-
date a second pin 45. A pair of coiled tension
springs,—~—one of which is shown at 55—have
their hooked ends attached in the aforedescribed
manner to the pins at opposite sides of frame
54, whereby the roller 47 acts upon lever 38 to
bias the same in a counterclockwise direction to
one of its two extreme positions.

In the switch of Fig. 9 the contactor 31 may
be like the contactor aforedescribed, except that
no contact tip is attached to the right-hand end
thereof. Also in Fig. 9 the actuating element 56
has its arm portions upon which the roller 49 is

adapted to bear arranged in the form of a con-

tinuous curve, as shown,—said actuating ele-
ment being otherwise exactly like the actuating
element 30 aforedescribed. The sheet metal
support member 57 of Fig. 9 is provided in its
parallel upstanding arms with upwardly opening

bearing notches the bottom walls of which are

in the form of upwardly converging edges, as
shown at 572, whereby to provide knife-edge piv-
otal bearings for the laterally extending arms
of actuator 56,—one of said arms being shown
in section at 56®. The left-hand terminal mem-
ber 20 may be identical with that aforede-
scribed,—the same having a head 23 and contact
tip 25 for cooperation with the single tip 25
carried by contactor 3f.

The right-hand terminal member 58 in Fig. 9
preferably has formed integrally with the head
§83 thereof a substantially rectangular upward

projection 58°,—the height of which preferably

corresponds to the combined thickness of a pair

10
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of contact tips 25 (for which it is substituted).

A relatively short bolt 59 is employed to secure

the support member 571 to base 15, and a metal

strip or bus member is inferposed between termi-
nal member 58 and bolt 59 (as shown) to pro-
- vide a good electrical connection therebetween.
If- desired, of course, the bolt 58 might be made
sufficiently long to provide for proper attach-
ment of a circuit wire thereto,—in which event
the member 58 (not then required as a terminal)
could be made shorter.

As will be apparent from consideration of Fig.
9, this switch is adapted to provide for comple-

tion of the controlled circuit upon movement of

lever 38 to its extreme position in a clockwise
direction,—the springs 55 acting upon manual
release of the lever to rotate the latter in a
counterclockwise direction to its other extreme

80
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position to effect interruption of the controlled
circuit,—thus providing a switch of the momen-

The switch shown in Fig. 10 may be assumed
to be otherwise identical with that of Fig. 9,—
except that in Fig. 10 the contactor 31 is reversed
in position with respect to support member 57,
and the positions of terminal members 20 and
58 and bus member 69 are reversed with respect
to the positions thereof in Fig. 9. As a conse-
quence it will be seen that the switch of Fig, 10
is of the momentary “off” type,—the aforemen-
tioned springs acting to automatically effect
return of the contactor to “on” position upon
manual release of lever 38. o

The switch shown-in Fig. 11 may be otherwise
identical with that of Fig. 10, except that the

"pins 45 and springs 55 are omitted, so that the

contactor 31 will remain in either its cireuit
completing or circuit interrupting position pend-
Ing manual movement of lever 38. Although I
have shown the frame 42 embodied in the switch
of Fig. 11, it is obvious that the aforedescribed
frame 54 may he substituted therefor if desired.

The switch illustrated in Fig. 12 is of the’
single-pole, double-throw type, without an “of”
position. The terminal members 20, 2f and 22
and their associated parts msy be identical with
the corresponding parts of the device of Pigs. 1 -
to 5; whereas the support member 57 and the
actuating element 56 are of the character illus-
trated in Fig. 11. The switch of Fig. 12 may be
of the non-momentary type in either extreme

.position of lever 38 if operating means (without

biasing springs) like that of Fig. 11 is employed;
or the switch of Fig. 12 may be of the momentary
contact type in one extreme position of lever 38,
assuming use of the frame 54, pins 45 and springs
55 shown in Fig. 9. A
Although I have illustrated various embodi-

‘ments of my invention, it is believed that ‘various

other modifications thereof are obvious, or will
readily suggest themselves to those skilled in the
art, in the light of the present disclosure. '
As shown in Fig. 4, the handle portion 38¢ of
lever 38 may be formed to accommodate, and to
provide for attachment of, a luminous tip 38%.of
well known form. :

As aforeindicated, all of the switches herein-- o

disclosed are of 100 aniperes current controlling
capacity. Where the switches are used for con- .
trol of substantially lower current values, it 1nay
be found desirable (for purpose of economy) to .
omit the stranded conductor 35,—whereas also
under such conditions the various parts of the'
switches may be made of substantially smaller
dimensions, as will be obvious.

I claim: . )

1. In an electric switch, in combination, a sub-
stantially U-shaped metal support, an'upwardly

-opening bearing formed in each arm of said

support, a punched and stamped sheet metal
actuating selement of cruciform having a pair -

- of upwardly offset laterally extending arms

a5

70
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-adapted to seat within the respective bearings,

the other pair of arms of said actuating element
extending in substantially arcuate form at right
angles to the arms first mentioned, a punched
and stamped sheet metal contactor of approxi-
madtely elliptical contour adapted to surround
said support and having portions superimposed

_upon the outer ends of said first mentioned arms,

spring means normally acting to retain said
last mentioned parts in engagement with each
other while yieldably permitting relative move-
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ment therebetween, and said contactor having
portions underlying portions of said second pair
of arms to provide for positive movement of said
contactor jointly with said actuating element
upon 2 predetermined degree of tilting move-
ment of the latter. .

2. In an electric switch, in combination, a sub-
stantially U-shaped metal support, an upwardly
opening bearing formed in each arm of said
support, & punched and stamped sheet metal
actuating element of cruciform having & pair
of upwardly offset laterally extending arms
adapted to seat within the respective bearings,
the other pair of arms of said actuating element
extending in substantially arcuate form at right
angles to the arms first mentioned, a punched
and stamped sheet metal -contactor of approxi-
mately elliptical contour adapted to surround
said support and having portions superimposed
upon the outer ends of said first mentioned arms,
spring means normally acting to retain said
last mentioned parts in engagement with each

10

20

other while.yieldably permitting relative move-

ment therebetween, said contactor having por-
tions underlying portions of said second pair of
arms to provide for positive movement of said
contactor jointly with said actuating element
upon a predetermined degree of tilting movement
of the latter, a wiring terminal member having
an integral part thereof superimposed upon the
intermediate portion of said support to clamp
the latter in position upon a suitable base, and
a stranded bare conductor rigidly attached to
said part of the terminal member and to said
contactor to insure a good electrical connection
therebetween. -

3. In an electric switch, in combination, a
substantially U-shaped metal support, an up-
wardly opening bearing formed in each arm of
said support, a punched and stamped sheet metal
actuating element of cruciform having a pair of
laterally extending arms adapted to seat within

25
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the respective bearings, the other pair of arms -

of said actuating element extending in substan-
tially arcuate form at right angles to the arms
first mentioned, a punched and stamped sheet
metal contactor of approximately elliptical con-
tour adapted to surround said support and hav-

48

ing portions superimposed upon the ocuter ends

of said first mentioned arms, means including a
pair of coiled compression springs normally act-
ing to retain said last mentioned parts in engage-
ment with each other while yieldably permitting

50

relative movement therebetween, said contactor ~

having portions underlying portions of said sec-
ond pair of arms to insure movement of said
contactor jointly with said actuating element
"upon a predetermined degree of -tilting move-
ment of the latter, a wiring terminal member
having an integral part thereof superimposed
upon the intermediate portion of said support
to clamp the latter in position upon a suitable
base, said contactor having a pair of lugs formed
integrally therewith and extending downwardly
at points adjacent to said outer ends of the first
mentioned arms, and a stranded bare conductor
having its intermediate portion rigidly attached
to said part of the terminal member, the op-
posite ends of said conductor being likewise
rigidly attached to the respective lugs of said
contactor, for the purpose set forth.

4. In an electric switch, in combination, a sub-

stantially U-shaped metal support, an upwardly
opening bearing formed in each arm of said sup-
port, a punched and stamped sheet metal actuat-

66
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ing element of cruciform having a pair of
laterally extending arms adapted to seat within
the respective bearings, the other pair of arms
of said actuating element extending in substan-
tially arcuate form at right angles to the arms
first mentioned, a punched and stamped sheet
metal contactor of approximately elliptical con-
tour adapted to surround said support and hav-
ing portions superimposed upon the outer ends
of said first mentioned arms, spring means nor-
mally acting to retain said last mentioned parts
in engagement with each other while yieldably
permitting relative tilting movement therebe-

tween, said contactor having portions underlying

portions of said second pair of arms to insure
movement of said contactor jointly with said
actuating element upon a predetermined degree
of tilting movement of the latter, a wiring ter-
minal member having an integral part thereof
superimposed upon the intermediate portion of
said support to clamp the latter in position upon
a suitable base, said contactor having a pair of
lugs formed integrally therewith and extending
downwardly at points adjacent to said outer ends
of the first mentioned arms, and a stranded bare
conductor having its intermediate portion welded
to said part of the terminal member, the op-

posite ends of said conductor being likewise

welded to the respective lugs of said contactor,
for the purpose set forth, and the respective arms

.of said support being notched to accommodate

portions of said conductor, to minimize the re-
quired length of the latter.

5. In an electric switch, in combination, a stib-.
stantially U-shaped metal support, an upwardly
opening bearing formed in each arm ‘of said
support, & punched and stamped sheet metal
actuating element of cruciform having a pair of
upwardly offset laterally extending arms adapted
to seat within the respective bearings, the other
pair of arms of said actuating element extend-
ing in substantially arcuate form at right angles
to the arms first mentioned, a punched and
stamped sheet metal contactor of approximately
elliptical contour adapted to surround said sup-
port and having portions superimposed upon the
outer ends of said first mentioned arms, spring
means normally acting to.retain said last men-
tioned parts in engagement with each other
while yieldably permitting relative movement
therebetween, said contactor having portions
tnderlying portions of said second pair of arms

—

‘to provide for positive movement of said con-

tactor jointly with said actuating element upon
a predetermined degree of tilting movement of
the latter, a wiring terminal member having an
integral part thereof superimposed upon the in-
termediate portion of said support to clamp the
latter in position upon a suitable base, said con-
tactor having a pair of lugs formed integrally
therewith and extending downwardly at points

adjacent to said outer ends of the first men-.

tioned arms, and a stranded bare conduétor
having its intermediate portion welded or other-
wise rigidly attached to said part of the ter-
minal member, the opposite ends of said con-
ductor being likewise welded or otherwise rigidly
attached to the respective lugs of said contactor,
for the purpose set forth, the respective arms
of said support being notched -to accommodate
portions of said conductor, to minimize the re-
quired length. of t}\}q latter, and a combir.ed con-

_tact and terminzI' niember underlying one end

‘of said contactor and into and out of engage-

ment with _which the latter is adapted to move,;

SN
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6. In an electric switch, in combination, a sub-
stantially U-shaped sheet metal support, an up-
wardly opening bearing formed in each arm of
said support, 2 punched and stamped sheet metal
actuating element of cruciform having g pair
of upwardly offset laterally extending arms
adapted to seat within the respective bearings,
the other pair of arms of said actuating element
extending in substantially arcuate form at right
angles to the arms first mentioned, a punched
and stamped sheet metal contactor of approxi-
mately elliptical contour adapted to surround
said support and having portions superimposed
upon the outer ends of said first mentioned arms,
means including a pair of rivets and a pair of
-coiled compression springs. captively associated
with said last mentioned parts and normally act-
ing to retain the same in engagement with each

other while yieldably permitting relative tilting

movement therebetween, said contactor having

portions underlying portions of said second pair -

of arms to ‘insure movement of said contactor
jointly with said actuating element upon a pre-
determined degree of tilting movement of the
latter, a wiring terminal member having an in-
tegral part thereof superimposed upon the in-
termediate portion of said support to clamp the
latter in position upon a suitable base, said con-
tactor having a pair of lugs formed integrally
therewith and extending downwardly at points
adjacent to said- outer ends of the first men-
tioned arms, a stranded bare conductor having
its intermediate portion welded to said part of
the terminal member, the opposite ends of said
conductor being likewise welded to the respec-
tive lugs of said contactor, for the purpose set
forth, the respective arms of said support at one
side thereof being notched to accommodate por-
tions of said conductor, to minimize the required
length of the latter, and a pair of combined con-
tact and terminal members respectively under-
lying the opposite ends of said contactor and
into and out of engagement with which the latter
is adapted to move selectively,

7. In an electric switch, in ‘combination, an 45

inverted cup-shaped sheet metal housing having
an opening formed in the upper end wall thereof,
a lever the handle portion of which is insertable
upwardly through said opening, said lever hav-

ing a pair of laterally extending pivot studs 50

adapted to bear against the inner surface of said
upper end wall, an inverted substantially U-
shaped sheet metal frame the intermediate por-
tion of the upper end wall of which is cut away
. to provide for telescopic movement thereof up-
wardly over the lewer end of said lever, the up-
per edges of the side walls of said frame at the
cut away portion thereof each having a substan-
tially semicircular notch to underlie and par-
tially surround the respective pivot studs, for the
purpose set forth, said upper end wall of said
housing and said frame each having a pair of

other -openings respectively alined with each’

other, and a pair of headed rivets penetrating
.said last mentioned openings and having their

shanks upset to permanently secure all of said -

parts in assembled relation.
8. In an' electric switch, in’combination, an

inverted cup-shaped sheet metal housing having

an opening formed in the upper end wail there-
of, a substantially flat sheet;metal support plate

superimposed upon said upper end wall, said’

alined openings, said lever having laterally ex-
tending pivot studs adapted to bear against the .
inner surface of said upper end wall, an inverted
substantially’ U-shaped sheet metal frame the
intermediate portion of the upper end of which
is cut away to provide for telescopic movement
thereof upwardly over the lower end of said

‘lever, the upper ends of the side walls of said

frame- having notches to -underlie and fit said
bivot studs, to thereby restrict said lever to os-
cillation in a single plane, said plate, said upper
end wall and said frame each having a plurality
of other openings respectively alined with each
other, and a corresponding number of fastening
elements penetrating said last mentioned open-
ings and adapted to secure all of said parts in
properly assembled relation. o

9. In an electric switch, in combination, an
inverted cup-shaped sheet metal housing having
an opening formed in the upper end wall there-
of, a substantially flat sheet metal support plate
superimposed upon said upper énd wall, said
plate having an opening alined with said open-
ing first mentioned, a lever the handle portion
of ‘which is insertable upwardly through saig
alined openings, said lever having laterally ex-

. tending pivot studs adapted to bear against the

inner surface of said upper end wall, an inverted
substantially U-shaped .sheet metal frame the
intermediate portion of the upper end of which
is cut away to provide for telescopic movement
thereof upwardly over the lower end of said
lever, the upper ends of the side walls of said
frame having notches to underlie and fit said
pivot studs, to thereby restrict said lever to os-
cillation in a single plane, said plate, said upper
end wall and said frame each having g plurality
of other openings respectively alined with each
other, a corresponding number of fastening ele-
ments penetrating said last mentioned openings
and adapted to secure all of said parts in properly
assembled relation, said lever being composed of
relatively soft metal such as brass, and said
housing, frame and pivot studs being: composed
of relatively hard metal such as steel, for the
purpose-set forth,

10. In an electric switch, in combination, an
inverted cup-shaped sheet metal housing having
an opening formed in the upper end wall there-
of, a substantially flat-sheet metal support plate
superimposed upon said upper end wall, said .

.Dlate having an opening alined with said open-

ing first mentioned, a lever the handle portion
of which is insertable upwardly through said
alined openings, said lever having laterally ex-
tending pivot studs adapted.to bear against the i
inner surface of said upper end wall, an inverted
substantially  U-shaped sheet metal frame the
intermediate portion of the upper end of which
is cut away to provide for telescopic movement
thereof upwardly over the lower end of said
lever, the upper ends of the side walls of said
irame having notches to underlie and fit said

Divot studs, to thereby restrict said lever to os-

cillation in a single plane, said plate, said upper
end wall and said frame each having a plurality
of other openings respectively.alined with each

. other, a corresponding number of fastening ele-

ments penetrating said last mentioned openings
and adapted to secure all of said parts in properly -
assembled relation, said lever having a drilled

plate having an opening slined with said open- bassage extending transversely therethrough, a
ing first mentioned, a lever the handle portion v5 steel member having an' enlarged intermediate-
of which is insertable upwardly through said ‘® portion adapted for a drive fit within said pas-
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with opposite ends of said steel member,

11. In an electric switch, in combination, an
inverted cup-shaped housing formed of relatively
hard, wear-resisting metal, said housing having

an opening formed in the upper end wall there- -

of, a manually operable lever formed of relatively
soft metal, the handle portion of said lever being
insertable upwardly through said opening, said
lever having a transverse opening formed there-

in, a member formed of relatively hard metal .

having a drive fit within said opening, said mem-
ber having-opposite end portions of cylindrical
form extending Iaterally from said lever and
adapted to bear against the lower surface of said
end wall, and means including a metal frame
underlying said end portions of said member and
cooperating therewith to restrict said lever to
oscillation about a substantially fixed center.

12. In an electric switch, in combination, an
inverted cup-shaped housing formed of sheet
steel, said housing having an opening formed in
the upper, end wall thereof, a machined lever
formed of brass or an alloy thereof, the handle
portion of said lever being insertable upwardly
through said opening, said lever having a drilled
opening extending transversely therethrough in-
termediate the length theredf, a steel member
having a straight-knurled intermediate portion
adapted for a drive fit into said opening to sub-
stantially fill the same, said member having re-
duced substantially' cylindrical end portions
adapted to bear against the inner surface of said
upper end wall, a sheet metal frame member un-
derlying said cylindrical end portions and adapi-
ed to restrict said lever to oscillation about a
substantially fixed center, means for rigidly at-
taching said frame member to said housing, and
means carried by said frame member to posi-
tively limit the degree of oscillatory movement of
said lever in each direction. .

13. In an electric switch, in combination, an
inverted cup-shaped housing . formed of sheet
.steel, said housing having an opening formed
in the upper end wall thereof, 8 machined lever
formed of brass or an alloy thereof, the handle
portion. of said lever being insertable upwardly
through said opening, said lever having-a drilled
opening extending transversely therethrough in-
termediate the length thereof, a steel member
having a straight-knurled intermediate portion
adapted for a drive fit into said opening to sub-
stantially fill the same, said member having re-
duced substantially cylindrical end portions
adapted to bear against the inner surface of said
upper end wall, a sheet metal’ frame member

underlying said eylindrical end portions and

adapted to restrict said lever to oscillation about
a substantially fixed center, means for rigidly at-
taching sald frame member to said housing,
means carried by said frame member to posi-
tively limit the degree of oscillatory movement

of said lever in each direction, and spring-oper-

ated means associated with said last mentioned
means and with said lever to bias the latter out
of one or the other of its extreme positions, for
the purpose set forth. . ;

14. In an electric switch, in combination, an
inverted cup-shaped housing formed of sheet
steel, said housing having an opening formed in

the upper end wall thereof, a machined lever -

formed -of brass or an alloy thereof, the handle
portion of said lever being imsertable upwardly

through said opening, said lever having a drilled 75
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© sage, and said pivot studs being formed integrally

opening extending transversely therethrough in-
termediate the length thereof, a steel member
having a straight-knurled intermediate portion
adapted for a drive fit into said opening to sub-
5 stantially fill the same, said member having re-
duced substantially cylindrical end portions
adapted fo bear against the inner surface of said
upper end wall, & sheet metal frame member un-
derlying said cylindrical end portions and adapt-
10 ed to restrict said lever to oscillation about a
substantially fixed center, means for rigidly at-
- taching said frame member to said housing,
means carried by said frame member to posi-
tively limit the degree of oscillatory movement
15 of said lever in each direction, and spring-oper-
ated means associated with said last mentioned
means and with said lever fo. bias the latter out
of one or the other or both of its extreme posi-
tions, for the purpose set forth.

15. In an electric switch, in combination, an
inverted cup-shaped housing formed of relatively
hard, wear-resisting metal, said housing having
an opening formed in the upper end wall thereof,

20

a manually operable lever formed of relatively .
25 soft metal, the handle portion of said lever being

insertable upwardly through said opening, said

lever having a transverse opening formed there-

in, 3 member formed of relatively hard metal

having a drive fit within said opening, said mem-

30 ber having opposite end portions of cylindrical

form extending laterally from said lever and

adapted to bear against the lower surface of said

end wall, means including a metal frame under-

lying said end portions of said member and co-

35 operating therewith t{o restrict said lever to os-

cillation about a substantially fixed center, said

lever having a cavity formed therein and opening

to the lower end thereof, the lower portion of

sald cavity being of relatively large diameter and

40 the upper end portion thereof being of relatively

small diameter, and said last mentioned portion

extending upwardly through and beyond said
hard metal member, for the purpose set forth.

~ 16. In an electric switch, in combination, an

45 inverted cup-shaped housing formed of relatively

hard, wear-resisting metal, said housing having

an opening formed in the upper end wall thereof,

a manually operable lever formed of relatively

soft metal, the handle portion of said lever being

50 insertable upwardly through said opening, said

lever having a transverse opening formed there-

in, a member formed of relatively hard metal

having a drive fit within said opening, said mem-

- ber having opposite end portions of cylindrical
55 form extending laterally from said' lever and
adapted to bear against the lower surface of said

end wall, means including a metal frame under-

lying said end portions of said member and co-
operating therewith to restrict said lever to os-
¢o cillation about a substantially fixed center, said
lever having a cavity formed therein and open-
ing to the lower end thereof, the lower portion
of said cavity being of relatively large diameter
and the upper end portion thereof being of rela-
65 tively small diameter, said last mentioned portion

extending upwardly through and beyond said

hard metal member, for the purpose set forth,

a plunger having a metal portion slidable within

. said upper end portion of said cavity -and an
70 insulating portion slidable within the lower end
portion thereof, and a relatively strong coiled

compression spring interposed between said in- .

sulating portion of said plunger and the upper
end wall of said lower portion of the cavity.
17. In an electric switch, in combination, an
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inverted cup-shaped housing formed of relatively
hard, wear-resisting metal, said housing having
an opening formed in the upper end wall thereof,
a manually operable lever formed of relatively

soft metal, the handle portion of said lever being

_insertable upwardly through said opening, said
lever having a transverse opening formed there-
in, a member formed of relatively hard metal
having a drive fit within said opening, said mem-
ber having opposite end portions of cylindrical
form extending laterally from said lever and
adapted to bear against the lower surface of said
end wall, means including a metal frame under-
lying said end portions of said member and co-
operating therewith to restrict said lever to os-

cillation about a substantially fixed center, said

lever having a cavity formed therein and open-
ing to the lower end thereof, the lower portion
of said cavity being of relatively large diameter
and the upper end portion thereof being of rela-
tively small diameter, said last mentioned por-
tion extending upwardly through and beyond
said hard metal member, for the purpose set
forth, -2 plunger having a metal portion slidable
within said upper end portion of said cavity and

an insulating portion slidable within the lower

end portion thereof, a relatively strong coiled
compression spring interposed between said in-
sulating portion of said plunger and the upper
end wall of said lower portion of the cavity, the
lower end portion of said lever havinga kerf pro-

“t
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of said roller and to provide downwardly open-
ing bearings for said pivot studs.

19. In an electric switch, in combination, an
inverted cup-shaped sheet metal housing hav-
ing an opening formed in the upper end wall
thereof, a lever the handle portion of which is
insertable upwardly through said opening, said
lever having a pair of laterally extending pivot
studs adapted to bear against the inner surface
of said upper end wall, a metal frame member

- rigidly secured to said upper end wall, said frame

15
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viding opposed. slots, and the insulating portion -

of said plunger having integral ribs respectively
engageable with the walls of said slots to restrain
said plunger against relative rotation.

18. In. an electric switch, in combination, an "

inverted cup-shaped housing formed of relative-
1y hard, wear-resisting metal, said housing hav-
ing an opening formed in the upper end wall
thereof, a manually operable lever formed of rel-
atively soft metal, the handle portion of said le-
ver being insertable upwardly through said open-
ing, said lever having a transverse opening
formed therein, a member formed of relatively
hard metal having a drive fit within said open-
‘ing, said member having opposite end portions
of cylindrical form extending laterally from said

lever and adapted to bear against the lower sur-

face of said end wall, means including a metal
frame underlying said end portions of said mem-
ber and cooperating therewith to restrict said
lever to oscillation about a substantially fixed
center, said lever having a cavity formed there-
in and opening to the lower end thereof, the
lower portion of said cavity being of relatively
large diameter and the upper end portion there-
of being of relatively small diameter, said last
mentioned portion extending upwardly through
and beyond said hard metal member, for the pur-
pose set forth, a plunger having s metal portion
slidable within said upper end portion of said
cavity and an insulating portion slidable within
the lower end portion thereof, a relatively strong
coiled compression spring interposed between
said insulating portion of said plunger and the
upper end wall of said lower portion of the cav-
ity, the lower end portion of said lever having a
kerf providing opposed slots, the insulating por-

member having bearing portions underlying said
pivot studs to provide a substantially fixed piv--
otal axis for said lever, the peripheral wall of
said housing being. of approximately elliptical
contour, said housing having a horizontal flange
of substantially rectangular contour at the lower
end thereof, a molded insulating base having a

“flat portion against which said flange is adapted

to seat, said flange and said base having alined
cpenings at each of the four corners thereof, and
a corresponding number of fastening members
penetrating said openings and adapted to rigidly
and permanently secure said housmg and base
to each other.

20. In an electric switch, in combination, an
inverted cup-shaped sheet metal housing hav-
ing- an opening formed in the upper end wall
thereof, a lever the handle portion of which is
insertable upwardly through said opening, said
lever having a pair of laterally extending pivot
studs adapted to bear against the inner surface
of said upper end wall, a metal frame member
rigidly secured to said upper end wall, said frame
member having bearing portions underlying said

. pivot studs to provide a substantially fixed piv-

40
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otal axis for said lever, the peripheral wall of
said housing being of approximately elliptical
contour, said housing having a horizontal flange
of substantially rectangular contour at the lower
end thereof, a molded insulating base having
a flat portion against which said flange is adapt-
ed to seat, said flange and said base having
alined openings at each of the four corners
thereof, a corresponding number of fastening-
members penetrating said openings and adapted
to rigidly and permanently secure said housing

"and base to each other, said base having a flat

raised portion formed integrally therewith, and
a. section of wound .paper tubing closely sur-
rounding said raised portion and accomimodat-

ed by the peripheral wall of said housing to pro-

vide an insulating lining for the latter.
21. In an electric switch, in combination, an

-inverted cup-shaped sheet metal housing hav-

ing an opening formed in the upper end wall
thereof, a lever the handle portion of which is
insertable upwardly through said.opening, said
lever having a pair of laterally extending pivot
studs adapted to bear against the inner surface
of said upper end wall, a metal frame member

- rigidly secured to said upper end wall, said frame

65

tion of said plunger having integral ribs respec-

tively engageable with the walls of said slots to
restrain said plunger against relative rotation, a
substantially cylindrical metal roller having
pivot studs extending axially therefrom, and the
lower end of said insulating portion of the
plunger being recessed to accommodate a portion

70
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member having bearing portions underlying said
pivot studs to provide a substantially fixed piv-
otal axis for said lever, the peripheral wall of
said housing being of approximately elliptical
contour, said housing having a horizontal flange
of substantially rectangular contour at the lower
end thereof, a molded insulating base having a
flat portion against which said flange is adapted
to seat, said flange and said base having alined
openings at each of the four corners thereof, a
corresponding number of fastening members.

‘penetrating said openings and adapted to rigidly.

and permanently secure said housing and base to
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each othet, said base having & flat raised por- .

tion formed integrally therewith, a section of
wound paper tubing closely surrounding said
raised portion and accommodated by the periph-
eral wall of said housing to provide an insulaf-
ing lining for the latter, said base having a sta-
tionary contact and g tiltable contactor carried
by said base within said housing, the wiring ter-
minal elements of said contact and contactor be-
ing exposed upon the outer surface of said base,
and a spring-pressed plunger associated with
" said lever and ccoperable with said contactor to
effect tilting movement of the latter into and cut
of engagement with said contact.- )

22. In an electric switeh, in combination, an
inverted cup-shaped sheet metal housing having
an opening formed in the upper end wall thereof,
a lever the handle portion ef which is insertabie
upwardly through said opening, said lever hav-
ing a pair of laterally extending pivet studs
adapted to bear against the inner surface of said
upper end wall, a metal frame member rigidly
secured te said upper end wall, said frame mem-
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jointly with said actuating element upon a pre-
determined degree of tilting movement of the
latter.

24, In an electric switch, in combmatlon a
stbstantially U-shaped metal support, a punched
end stamped sheet metal actuating element
adapted to seat upon said support, a punched and
stamped sheet metal contactor adapted to sur-

-round said support and having portions super-

10.

15

20

ker having bearing portions underlying said pivot .

studs te provide a substantially fixed pivotal axis
for said lever, the peripheral wall of said housing
being of approximately elliptical contour, said
housing having a horizontal flange of substan-
tially rectangular contour at the lower end there-
of, & molded insulating base having a flat por-
tion against which said flange is adapted to seat,
said flange and said base having alined openings
at each of the four corners thereof, g correspond-
ing number of fastehing members penetrating
said openings and adapted to rigidly and per-
manently secure said housing and base to each
other, said base having a flat raised portion
formed integrally therewith, a section of wound
paper tubing closely surrounding said raised por-
tion and accommodated by the peripheral wall
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of said housing to provide an insulating lining -

for the latter, said base having a stationary con-
tact and a tiltable contactor carried by said base
within said housing, the wiring terminal elements
of said contact and contactor being exposed upon
the outer surface of said base, a spring-pressed
plunger associated with said lever and cooper-
able with said contactor to effect tilting move-
ment of the latter into and out of engagement
with said contact, said contact and said contactor
each being composed of a base metal or a base
metal alloy of ‘good electrical conductivity, and
each having. rigidly and permanently attached
thereto a contacting tip composed of silver or
silver alloy.

23. In an electric switch, in combmatlon, a
substantially U-shaped metal support, a punched
and stamped sheet metal actuating element

" adapted to seat upon said support, a punched
and stamped sheet metal contactor adapted to
surround said support ang having portions super-
imposed upon the actuating element, spring
means normally acting to retain said last men-
tioned parts in engagement with each other while
yieldably permitting relative movement there-
between, and said contactor having portions an-
derlying portions of said actuating element to
provide for positive movement of said contactor
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imposed upon the actuating element, spring
means normally acting to retain said last men-
tioned parts in engagement with each other while

_yieldably permitting relative movement therehe-

tween, said contactor having portions underlying
portions of said actuating element to provide for
positive movement of said contactor jointly with
said actuating element upon a predetermined
degree of tilting movement of the latter, & wiring
terminal member associated with said suppert,
and a stranded conductor attached to said ter-
minal member and to said contactor to insure
a, good electrical connection therebetween,

25. In an electric switch, in combination, a
manually operable lever formed of. relatively soft
metal, said. lever having a transverse opening
fermed therein, a member formed of relatively
hard metal having a straight-knurled intermne-
diate portion adapted for a drive fit within said
Gpening, said member having reduced, integral
opposite end portions of cylindrical form extend-
ing laterally from said lever and adapted to pro-

.vide pivot studs therefor, said lever having s

cavity formed therein and opening to the lower
end therecf, the lower portion of said cavity be-
ing of relatively large diameter and the upper end
portion thereof being of relatively small diam-
eter, said last mentioned portion of the cavity
extending upwardly through and beyond said
hard metal member, a plunger having a metal
portion slidable within said upper end portion
of said cavilty and an insulating portion slidable
within the lower end portion thereof, and 2 coiled
compression spring interposed between said in-
sulating portion of said plunger and the upper .
end wall of said lower end portion of said cavity.

26. In. an electric switch, in combination, a
substantially U-shaped metal support, the arms
of said support each having an upwardly open-
ing rectangular hearing notch formed therein,
a punched and stamped sheet metal actuaiing
element having oppositely extending flat arm
portions adapted to seat within the respective
bearing notches, a punched and stamped sheet
contactor having portions thereof superimposed
upon said arm pertions of the actuating element,
means comprising a pair of coiled compression
springs associated with said arm portions and
said contactor portions to normally maintain the
same in engagement while yieldably permitiing
tilting movement of said actuating element rela-
tively to said contactor under given conditions,
and said contactor having portions underlying
portions of said actuating element to provide for
positive movement of said contactor jointly with
said actuating element upon a predetermined
degree of tilting movement of the latter.
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