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George J. Meuer, Milwaukee, Wis., assignor to
Cutler-Hammer, Inc., Milwaukee, Wis., a cor-

poration of Delaware

Application December 3, 1925, Serial No. 52,876

20 Claims.

This invention relates to improvements in elec~
tric snap switches, and more particularly te
electric snap switches of the rotary type.

A primary object of the invention is to provide

§ @& relatively small rotary snap switch of simple,
efficient and inexpensive construction.

Another object is to provide a rotary snap
switch of the multiple-circuit controlling type
which is of small size but of relatively high cur-
rent carrying capacity. )

Another object is to provide for use of a mini-
mum number of different but interchangeable
parts to afford a maximum number of switches
having different circuit controlling characteris-
tics.

Another object is to provide a switch of the
aforementioned character having a novel form
of combined stationary contact and terminai
members and a novel form of contactor for co-
operation therewith.

Another object is to provide an improved and
simplified form of snap switch mechanism.

Another object is to provide a switch of the
aforementioned character having the parts so
designed as to facilitate assembly thereof.

Another object is to provide novel means for
supporting and insulating the stationary contact
and terminal members of the switch.

Another object is to provide a moldcd insulat-
ing base member adapted for use with all or
less than all of a group of switch parts to pro-
vide a switch having any one of a number of
different circuit controlling characteristics.

Another and more specific object is to provide
a novel form of rotary snap switch for multiple
speed control of relatively small motors such as
those used in food mixing devices and the like.

Other objects and advantages of the invention
will hereinafter appear.

The accompanying drawings illustrate a num-
ber of different embodiments of my invention
which will now be described, it being understood
that the embodiments illustrated are susceptible
of modification in respect of certain details of
3 construction and arrangement of the parts there-

of without departing from the scope of the ap-

pended claims.
In the drawings,
Figure 1 is a top plan view (normal size). of
90 g four-position snap switch of the rotary type,—
said switch having an off position and three alter-
native on positions.

Fiz. 2 is an enlarged bottom plan view of the
switch shown in Fig. 1,—portions of the lugs on
the fiber insulating plate being broken away.
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Fig. 3 is a side elevational view of the switch,
portions thereof, including the insulating base,
being cut away for purposes of illustration.

Fig. 4 is a vertical sectional view on the line
4—4§ of Fig. 2.

Fig. b is a fragmentary vertical sectional view
on the line §—5 of Fig. 4.

Figs. 6 and 7 are, respectively, bottom and top
plan views of the molded insulating base of the
switeh.

Fig. 8 is a perspective view, in separated rela-
tion, of certain of the switch parts.

Pig.- 9 is a perspective view, in separated rela-
tion, of one of the combined contact and terminal
units.

Fig. 10 is a top plan view of a three-position
rotary snap switch having a modified form of
mounting means,—the manually operable knob or
handle being omitted for purposes of illustration.

Fig. 11 is a bottom plan view of the switch
shown in Fig. 10, certain of the switch parts being
omitted.

-Fig. 12 is a side elevational view of a switch
like that shown in Figs. 10 and 11, and illustrates
the manner of mounting the same in concealed
relation to a suitable housing or casing.

Fig. 13 is a fragmentary vertical sectional view
of the switch shown in Fig. 12 prior to attach-~
ment thereof to the housing or support.

Fig. 14 is a perspective view of the spring
member shown in Fig. 12 which is employed to
clamp the switch to a suitable support.

Fig. 15 is a bottom plan view of the insulating
base having a modified arrangement of the
ratchet-plate with respect thereto to provide a
three-position rotary snap switch, including an
intermediate off position.

Fig. 16 is a view similar to Fig. 15, but show-
ing certain of the movable parts of the switch
in assembled relation, and showing the desired
arrangement of the three combined contact and
wiring terminal units.

PFig. 17 is a view similar to Fig. 15 but illus-
trating a. further modified arrangement of the
ratchet-plate to provide a rotary snap switch
of the two-position, three-point type.

Fig. 18 is a view similar to Fig. 17, but showing
certain of the movable parts of the switch in
assembled relation, and showing the desired ar-
rangement of the three combined contact and
wiring terminal units whereby two alternative on
positions are provided,

Fig. 19 is a view similar to Fig. 18 but em-
ploying only two combined contact and wiring
terminal units arranged as shown to provide a
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rotary snap switch having only one on position
and one off position,—it being understood that
the ratchet plate employed in the switch of Fig. 19
may be identical with that shown in Pig. 17 and
arranged in a like manner.

Figs. 20 and 21, are, respectively, bottom and
top plan views of a modified form of insulating
base to be employed in the production of a switch
the bridging contacior of which is rotatable in
either direction from any given position there-
of,—said switch having three on and two off
positions. :

Fig. 22 is a perspective view, in separated rela-
tion, of certain of the switch parts employed in
conjunction with the base of Figs. 20 and 21.

Fig. 23 is a perspective view, in separated rela-
tion, of the metal and insulating top plates which
may be employed with the base of Figs. 20 and 21,
and

Fig. 24 is a fragmentary vertical sectional view
of a switch of the character illustrated in Figs.
20 to 23.

Referring first to Figs. 1 to 9, inclusive, the
numeral 25 designates a molded insulating base
of approximately triangular contour,—the base
and apex portions of the triangle, however, being
curved about a common center. Base 25, which
is of relatively shallow depth or thickness is pro-
vided with a flat lower surface 26 and a substan-
tially flat upper surface 27 parallel thereto,—said
upper surface 27, however, being provided with a
pair of substantially cylindrical bosses or projec-
tions 28 and 29 (Fig. 7) for interlocking engage-
ment with the walls of openings provided in the
metal top plate 30 (Fig. 5) and the relatively thin
fiber insulating plates 31 and 32 associated there-
with to prevent relative rotary displacement of
said parts.

The bottom surface 26 of base 25 is provided

with a symmetrically located substantially circu-

lar recess 33, and said base is provided with a
cylindrical passage 34 communicating centrally
with said recess. The bottom wall of recess 33
is provided with an annular boss or projection 35
surrounding the passage 34, said boss having an
inner offset or shoulder 36 (Fig. 6) to accom-
modate the correspondingly offset portion 372 of
a punched and stamped sheet metal ratchet-plate
31. Ratchet-plate 37 is shown in detail in Fig. 8
and the same is arranged within recess 33 in the
manner indicated in dotted lines in Fig. 6. Also
formed integrally with the bottom wall of recess
33, and arranged in the plane of said annular
boss 35 are five radially enlarged or segment-form
bosses 38 to 42, inclusive, arranged in spaced rela-
tion to each other throughcut an arc of approxi-
mately 225 degrees. Ratchet-plate 31 (Fig. 8)
is provided with five integral radial projections
or lugs 43 to 41, inclusive, which are adapted to
overlie the aforementioned bosses 38 to 42, re-
spectively, for a predetermined portion of the
radial length of the latter. Bosses 38 to 42 are
respectively provided with slight projections 382
and 422 (see Figs. 6 and 15) which underlie
the outer ends of lugs 43 to 47 to prevent acci-
dental downward bending or deforming of the
latter after assembly of the switch parts. Bosses
38 to 42, might, of course, be otherwise formed to
accomplish the result just mentioned.

Referring to Fig. 11, it will be noted that the
ratchet plate 37 is preferably initially provided
with a sixth projection or lug 48. In the switch
of Figs. 1 to 9, however, the lug 48 is not required
nor desired, and accordingly the same is sheared
off or otherwise removed, as indicated at 48= in
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Fig. 8. As will be apparent, the ratchet plate 37
of Figs. 1to 9is thus provided with a series of four
equally spaced radial grooves 49, 50, 5ix and 52«
(Fig. 8) ,~—each groove having a pair of parailel
side walls for cooperative engagement therecf by
a resiliently mounted stop lug 49¢ formed inte-
grally with and extending at an angle from the
main body portion of a metal member 49°, herein-
after more fully described.

Base 25 is provided at the large end thereof with
a group of three radial notches 51, 52 and 53
and at the smaller end thereof with a single radial
notch 54 (Figs. 6 and 7), said notches, as shown,
opening to the upper surface 27 of the base, and
the opposite side walls of said notches having
vertical grooves the upper ends of which likewise
open to said surface 21 and the lower ends of
which provide seats for the enlarged or shoul-
dered portions of a corresponding number of
combined resilient stationary contact and wiring
terminal units which are insertable into said
notches from the upper surface 27 of the base.
One pair of said grooves is designated at 542, 54b
in Fig. 7,—it being understood that the other pairs
of grooves are of like form and have similar
functions.

The combined resilient contact and wiring ter-
minal units are of like form;, and one of the units
is shown in detail in Fig. 9. Said unit comprises
a reflexed contact element 55 preferably formed
of bronze or a similar highly resilient metal or
alloy. The lower end portion of element 55 is
angled inwardly as shown and the side edge por-
tions thereof are preferably bent or curved rear-

wardly, as shown at 552, to facilitate movement -

of a contactor into engagement therewith. Ele-
ment 55 is bent or reflexed to provide the down-
wardly extending end portion §5*,—the latter be-
ing provided with shoulders 55¢, 554 adapted to

seat within a set of grooves such as indicated at

54=, 54>, Fig, 7. Insertable upwardly between the
reflexed ends of element 55 is a terminal plate
56 formed of any suitable metal such as brass,—
plate 56 having shoulders 562, 56® formed thereon
to also seat within grooves, such as 542, 54 when
the complete unit is inserted downwardly from
the upper surface 21 (Fig. 7) of base 25. Plate
56 has an opening formed therein by inward
extrusion of a flange 56¢, and said opening is
tapped as shown at 564 to receive the shank of a
binding screw 571,—it being noted that contact
element 55 is provided with an opening 55¢ to
provide clearance for the shank of said screw.
Moreover, element 55 is provided with a substan-
tially elliptical cut away portion or opening 55!,—
said opening being adapted to facilitate bending
of element §5 to the form illustrated, to increase
the flexibility thereof, and to provide clearance
for the aforementioned shank of the screw 57.
In practice the combined contact and termi-
nal unit is assembled by threading the shank of
screw 57 only a slight distance into opening 564,
whereupon the unit may be inserted downward-
ly into one of the notches in base 25 from the
upper surface 2T of the latter,—the aforemen-
tioned pairs of shoulders 55¢, 554 and 562, 56°
being adapted to seat jointly within the opposed
grooves (such as 542, 54b) and against the bot-
tom walls thereof, to provide for positioning of
the upper end of the unit in a relation substan-
tially flush with the upper surface 271 of said
base. Base 25 (Fig. 6) is formed as indicated
at 5la, 522, 53> and 54¢ to accommodate the
shanks of the several screws 57, and when the
several units are inserted into their respective
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notches in base 25, the screws 57 may be driven
in to a greater distance than that aforemen-
tioned, whereby the units are temporarily held
against separation from the base, as best illus-~
trated in Fig. 4. If desired, of course, the contact
and terminal units may be inserted into the base
notches prior to attachment of the binding
screws. :

Upon assembly of the aforementioned units
with respect to base 28, the insulating plates 32
and 3t and the metal plate 30 are laid in se-
quence over the upper surface 27 of the base,—
the bosses 28 and 29 being accommodated by
the alined cpenings in said plates, as best illus-
trated in Fig. 5, whereby the latter are re-
strained against rotation relatively to the base.
Thereupon the reduced lower end 582 of an ex-
ternally threaded hollow metal bushing 58 is
inserted downwardly through alined openings in
plates 30, 31 and 32, through the passage 34 in
base 25, and through the opening 37® in ratchet-
plate 37 (see Fig. 8) and is upset over the offset
portion 372 of the latter, as best illustrated at
58P in Fig. 4, whereby the several parts afore-
described, including the combined contact and
terminal units, are rigidly and permanently at-
tached to base 25.

The peripheral wall of the opening 310 in ratch-
et-plate 37 is preferably notched, -as indicated
at 37c in Fig. 8, to assist in preventing rotation
of bushing 58 with respect thereto after the

. aforedescribed upsetting operation. Bushing 58

is provided with an exterior vertical groove 58¢
and the metal top plate 30 has a lug 302 sheared
and bent upwardly at a slight angle thereto (see

.- Fig. 4) for interlocking engagement with the
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side walls of the bushing groove 58¢ to insure a
predetermined fixed position of said groove with
respect to said top plate and the base 25 and
ratchet plate 37. Any suitable form of indicat-
ing plate (such as is shown in dotted lines at
59 in Fig. 1) having an opening to accommodate
bushing 58 and a lug to enter the groove 58¢ may
be provided,—said indicating plate being pro-
vided with suitable legends corresponding with
the off position and the first, second and third
on positions of the switch. 'The operating knob
or handle 60 of the switch is provided with an
arrow 602 to cooperate with the legends afore-
mentioned to indicate the particular position of
the switch mechanism and/or the condition of
the electric circuits to be controlled thereby.

It will be noted from Fig. 4 lug 30> is sheared
from a point spaced outwardly from the rela-
tively large central opening in plate 30, where-
fore said lug extends upwardly only a short
distance into the groove 58¢, thus minimizing in-
terference of lug 30® with full downward move-
ment of the lower clamping nut 61 associated
with bushing 58,—a second or upper clamping
nut 62 being likewise preferably provided. If
a lug like 30* were sheared from a point coin-
cident with the periphery of the relatively large
central opening in top plate 30 it would be neces-
sary to thereafter clip the lug to the length
shown to avoid the aforementioned difficulty,—
or, as an alternative, it would be necessary to
substantially deepen the groove 58¢.. The ar-
rangement of lug 30% herein shown -and de-
scribed therefore affords a much simpler solu-
tion of this particular problem.

The movable parts of the switch mechanism
are constructed and arranged in the following
manner: An actuating cam plate 63 is adapted
to bear against and is rotatable with respect to

3

the ratchet-plate 37, said plate 63 having two
sets of double-inclined cam surfaces 63* and 63b
arranged as extensions at diametrically opposite
points in the periphery thereof. Said pairs of
cam surfaces are arranged in downwardly offset
relation to the main body of plate 63 and ratch-
et-plate 37 and the cam surfaces of said pairs
converge downwardly from said ratchet-plate.
Cam plate §3 is further provided at a peripheral
point midway between the pairs of cam surfaces
with a lug €3¢ the outer end portion 63¢ of which
is bent upwardly at substantially a right angle
wherefore the same is adapted to clear the
peripheral edge portion 37¢ of ratchet-plate 37
(Fig. 8) but is adapted to engage the edge or
shoulder 43 provided by radial lug 43 on plate
37 to limit rotation of plate 63 in one direction
and to engage the edge or shoulder 412 provided
by radial lug 47 to limit rotation of plate 63
in the reverse direction. Plate 63 is provided
with a central opening 63¢ of non-circular (pref-
erably square) contour to slidably receive the
spindle 64 of corresponding form in cross sec-
tion, to provide for positive driving of plate 63
by said spindle.

A second, or actuated, cam plate 65 is likewise

- provided at diametrically opposite points in the

periphery thereof with sets of downwardly con-
verging double-inclined cam surfaces 652, B5b,
which are normally adapted to seat or nest
against the sets of double-cam surfaces 632, 63b,
respectively. The inner edges of said double-
inclined cam surfaces 652, 65° are separated from
the main body of plate 65 as by means of arcuate
slots or cut-outs 65¢, 659, whereby formation of
sa'd cam surfaces is facilitated. Plate 65 is pro-
vided centrally thereof with a circular opening
65 of sufficient size to afford rotary clearance
between the same and the aforementioned
spindle 64, whereas the lower flat surface 65f of
plate 65 around said opening 65¢ is adapted to
form an abutment for one end of a coiled com-
pression spring 66 which surrounds said spindle,—
the other end of spring 66 being adapted to abut
a washer or plate 67 (see Figs. 4 and 5) which is
rigidly attached to the lower end of the spindle,
as by upsetting or riveting the reduced portion
of said end over said washer as indicated at 64s.
The opposite end coils of spring 66 are preferably
formed to lie in substantially horizontal planes
(Figs. 4 and 5), and the spring ends are further
flattened by grinding the same in planes at right
angles to the length of the spring.

Plate 65 is provided at peripheral points mid-

way between the sets of double-cam surfaces 652, :

68 with arms or extensions 65¢, 65" bent down-
wardly at substantially right angles thereto,—said
arms being adapted to abut or seat against the
upper surface of a substantially circular insulat-
ing disk or plate 68; and said arms having re-
duced and forked or slotted extensions 65i, 65i
adapted fo penetrate suitable openings 68s, §8°
provided in plate 68. The spaced portions of said
extensions are further spread apart edgewise over
the lower surface of plate 68 (as best illustrated
in Fig. 2), or otherwise bent over said surface to
rigidly secure cam plate 65 and insulating plate €8
to each other. During assembly of plates 65 and

- 68 I interpose between the upper surface of the

latter and the arm 65¢ the flat base portion 494
of the aforementioned resilient metal member
49b, said base portion 49¢ having a rectangular
opening 49¢ to accommodate the extension 65! of
said arm whereby member 49P is clamped in posi-
tion. The main body portion of member 49% is
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bent to extend upwardly at an angle to the base
portion 4984 thereof and is provided with an open-
ing 49 to provide clearance for both the spindle
64 and the spring 66. The vertically extending
lug 49¢ on member 49° freely penetrates an open-
ing 65% provided in cam plate 65 adjacent to the
arm 65" on the latter.

When the cam plate 65 is in normal or nested
position with respect to cam plate 63 said lug 49¢
of member 49* will extend upwardly into one or
another of the notches 49, 58, 51x and 52%, in-
clusive, provided in ratchet-plate 31, and said lug
will engage either wall of the particular notch to
prevent rotation of cam plate 65 and the insuiat-
ing plate 68 attached thereto pending withdrawal
of lug 49¢ from engagement with the notch wall,
The arrangement of the parts is preferably such
that upon rotation of spindle 64, and consequently
of cam plate 63, through an arc of approximately
45 degrees, the cam plate 69, which is restrained
against rotation by cooperative engagement of
lug 49¢ with the walls of a notch in ratchet plate
317, is forced vertically downward to increase the
degree of compression of spring 66 and to simul-
taneously effect withdrawal of lug 49¢ from said
notch. When cam plate 65 is thus freed from
restraint the spring 66 will force the same to
move with a snap action into nesting engagement
with cam plate 63, such movement of cam plate
65 obviously comprising rotation thereof through
the aforementioned arc of approximately 45
degrees. )

During such rotation of cam plate 65 the same
also moves vertically upwardly to the normal
position thereof as illustrated in Figs. 3, 4 and 5,
wherefore the resiliently mounted lug 49¢ is posi-
tively engaged with the next succeeding notch in
ratchet-plate 37. The aforedescribed operation
of the switch parts is the same regardless of the
direction in which the spindle 64 is rotated,—
except, of course, as rotation of the spindle in
one direction or the other is limited by engage-
ment of the upstanding lug 639 on cam plate 63
with one or the other of the stop shoulders 432
or 472 on ratchet-plate 317.

The insulating plate 68 is likewise provided with
a central opening 68¢ to afford clearance for
spindle 64 and spring 66, and the same is further
provided with a pair of diametrically opposed
relatively shallow peripheral notches 684, 68¢—
the line between notches 684, 68¢ being arranged
at substantially right angles to a diametric line
extending through the aforementioned openings
682, 68> in plate 68. Peripherally spaced from
the notch 684 on opposite sides thereof by arcs or
angles of approximately 45 degrees are the
notches 68f and 688, The four notches just men-
tioned are alined with and respectively adapted to
accommodate a portion of the thickness of the
upwardly bent ends 69¢, 691, 692, 692 of the four
arms 692, 69°, 69¢ and 69¢ of a bridging contactor
69. Contfactor 69 is adapted to seat flatwise
against tlie lower surface of insulating plate 68,—
and the reduced portions 69i, 693, 69k and 69! of
the aforementioned ends are bent inwardly over
the upper surface of plate 68 to rigidly and per-
manently secure said contfactor to said plate
(see Fig. 4).

As best illustrated in Fig. 2, the switch parts
when assembled provide for cooperation of those
portions of the bridging contactor associated with
arms 692, §9¢ and 684 with the single resilient sta-
tionary contact carried at the apex of the sub-
stantially triangular insulating base 25,—whereas
that portion of the bridging contactor asso-

ciated with arm 69® is adapted for cooperationwith
the set of three resllient stationary contacts
carried at the base of the triangle. The posi-
tion of the bridging contactor 69 in Fig. 2, where-
in the contactor portion associated with arm 692
is engaged with the single stationary contact
and the contactor portion associated witih a:m
69 is engaged with the middle contact of the
aforementioned group of three, may be assumed
to provide for second or intermediate speed of a
motor controlled by the switch. Upon counter-
clockwise movement of the bridging contactor
(Fig. 2) through an angle of 45 degrees the con-
tactor portion associated with arm 69° will be
moved into engagement with the right hand con-
tact of the set of three, and the contactor por-
tion associated with arm 69¢ will be simultaneously
moved into engagement with the aforementioned
single contact. This may be assumed to provide
for third or high-speed operation of the motor
controlled by the switch.

Similarly, upon clockwise movement of the con-
tactor 69 through an angle of 45 degrees from the
position thereof illustrated in Fig. 2 the contactor
portion associated with arm 69 will engage the
left-hand contact of the group of three and the
contactor portion associated with arm 69¢ will
engage the single contact. This may be assumed
to provide for first or slow speed operation of the
controlled motor. Another clockwise movement
of the contactor 69 through an angle of 45 de-
grees will effect disengagement of the contactor
portion associated with arm 69 from the left-
hand contact of the aforementioned group of
three and disengagement of the contactor portion
associated with arm 69¢ from the aforementioned
single contact. This is the off position of the
switch, It is true that in the off position of
the switch the contactor portion associated with
arm 699 will engage the right-hand contact of
the group of three, but no circuit will be completed
because all portions of the contactor are then
disengaged from the single contact aforemen-
tioned.

As best illustrated in Fig. 4 the resilient por-
tions of the four stationary contacts are ex-
tended a substantial distance below the lower
surface of the insulating base 25. By this ar-
rangement I am enabled to compensate or take
care of the axial movement of the bridging con-
tactor 69 as an incident to the aforedescribed
cooperative action of the cam plates 63 and 65.
Such sliding movement of the contactor with
reference to the resilient stationary contacts is
advantageous in that it provides for maintenance
of the several contacting areas in clean and
bright condition; whereas the rotary snap move-
ment of the contactor into and out of engage-
ment with the stationary contacts likewise affords
a wiping action therebetween.

Referring to Figs. 2, 4, and 9 it will be noted
that I provide the terminal plates 58 with down-
wardly extending inwardly angled lugs 56¢ which
overlie the resilient portions 55 of the contacts
in the plane of the insulating plate 68 in the
normal position of the latter (see Fig. 4). This
arrangement provides for limiting inward dis-
placement of the terminal plates due to pressure
applied to the terminal screws 5§71 during wiring
of the switch, wherefore excess bending or distor-
tion of the reflexed upper end portions of the
resilient contact elements is prevented. A pre-
determined degree of bias or pressure of the re-
silient portions 55 of the contacts against the
periphery of insulating plate 68 is thus insured.
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Also as will be apparent.only a very small degree
of lateral movement of the resilient portions 55
of the contacts is effected as an incident to en-
gaging and disengaging movement of the bridging
contactor.” This minimizes vibration of the re-
silient contact portions during circuit making

and/or breaking operations of the switch, where-
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fore arcing and pitting of the contact surfaces is
substantially eliminated and the useful life of the
switeh parts is greatly increased.

In assembling the spindle 64 with respect io
the other switch parts (the knob 60 being re-
moved), the spring 66 is telescoped over the uppar
end of the spindle, and the lower end of said
spring seats against the aforementioned washer
67. I prefer to likewise telescope over the spindle
and the spring an annular insulating ring or
washer 18, the central opening 782 of which is of
smaller size than the washer 61. The purpose
of insulating washer T8 is to insure parallel posi-
tioning of the plate 68 during movement thereof
axially of the spindle, and to assist in properly
insulating the current carrying parts of the
switch. The spindle 64 is inserted upwardly
through the several switch parts until the spring
which abuts the washer 67 and the cam plate §5

-is compressed to a predetermined degree. A pre-

determined length of the spindle 64 will then pro-
Jject upwardly beyond the upper end of bushing 58,
and said spindle is provided with a groove 64b
(Fig. 4) to receive an open sided washer T of
known form, said washer being slightly resilient
to require a press or snap fit thereof onto the
spindle, whereby accidental separation of the
washer is prevented. Washer Ti thus serves to
restrain the spindle against downward displace-
ment relatively to the bushing 58, whereby the
aforementioned degree of compression of spring
66 is insured.

The knob 60, which is preferably molded from

insulating material of the phenol-formaldehyde -

condensation type, such as that sold commermally
under the trade name of “Bakelite”, is provided
centrally thereof with a passage the lower end
portion 60* of which is of square cross section to
accommodate a portion of the upper end of
spindle 64 whereby the spindle is constrained to
rotate with the knob. Another portion 60 of
said passage is of a size only sufficiently large to
provide clearance for the shank 72 of a screw
which takes into a tapped opening 64c¢ in the
upper end of spindle 64. A third portion 60c
of said passage is preferably of circular cross sec-
tion and of a size to:accommodate the head 122
of said screw,—a split lock-washer 13 of known
form being interposed between said screw head
and the bottom wall of portion 68¢ to prevent
accidental loosening of said screw. Said passage
is further provided at its upper end with a
countersink 604 into which a disk or plate 14
of celluloid or the like, of a color either like or
contrasting with the color of knob 60, is inserted
with a press fit in a relation substantially flush
with the upper surface of the knob.

I prefer to make the metal top plate 30 and
the insulating plate 32 of the same contour as
the base 25, whereas the insulating plate 31, which
is otherwise of the same contour as said base, is
provided with four integral lugs 312, 31, 3i¢ and
3149, arranged as best shown in Fig. 1 and ini-
tially positioned in the plane of the main body
of said plate 31,—said lugs being bendable down-
wardly (after wiring of the switch) to assist in
properly insulating the wiring terminal screws.
In installations where such lugs are not required

5

or desired, they may be readily torn or cut off
by hand without disturbing the other parts of
the switch unit. Where said lugs are not desired
in the switch as initially produced, a plate like
32 may be substituted for the plate 3{; or a sin-
gle insulating plate twice as thick as the plate 32
may be employed.

While the switch illustrated in Pigs. 1 to 9,
inclusive, is particularly well adapted for multi-
ple-speed control of g relatively small motor of
the character employed in food mixers and the
like, various other uses for the switch will at once
suggest themselves to those skilled in the art.

In practice (see Fig. 6) I prefer to provide base
25 with a series of four integral bosses 25%, 25b,
25¢ and 259 which receive with a fairly snug fit
the inner end portions of four of the radial
notches provided in ratchet plate 37. Said bosses
assist in restraining the ratchet plate against
rotary displacement relatively. to base 25, and
the same assist in strengthening the several lugs
43, 44, etc.,, to prevent distortion or bending
thereof under the impact of the aforedescribed
stop lug 482. The ends of said bosses are like-
wise arranged in the plane of the lower surface
of ratchet plate 37 to thereby afford a substan-
tially complete circular bearing surface for the
cam plate 63 aforedescribed.

Referring now to Figs. 10 to 14, inclusive,
wherein I have shown a rotary snap switch the
contactor of which is movable from an extreme

io.
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off position in sequence to two on positions, it .

will be noted that I am able to employ most of
the switch parts aforedescribed, and such like
parts have been given corresponding numerals of
reference. As heretofore pointed out, however,
the radial lug 48 is allowed to remain (see Fig.
11), whereas in the switch of Figs. 1 to 9 lug
48 was removed. Due to the presence of lug 48
the shoulder 482 thereof cooperates with the
shoulder 43> on lug 43 ito limit the aforemen-
tioned lug 639 on cam plate 63 (Fig. 8) to move-
ment through an arc of approximately 135 de-
grees. Also as shown in Fig. 11 the combined
contact and wiring terminal unit is omitted from
the radial notch 53 in base 25. The movable
parts of the switch mechanism (inciuding knob
60, spindle 64, plate 68, contactor 69 and the
cam plates, not shown) may be identical with
the corresponding parts in the switch of Figs. 1
to 9.

Thus assuming assembly of the movable switch
parts to the base of Fig. 11 in a manner similar
to that illustrated in Fig. 2, it is to be under-
stood that in the off position of the switch the
single arm 69* of bridging contactor 69 will be
positicned one notch (or 45 degrees) above the
left-hand contact of the group of two, and the
contact arm 69¢ of the group of three will be
positioned one notch (or 45 degrees) to the
right of the single contact. Upon counterclock-
wise snap movement of the contactor, with ref-
erence to Fig. 11, the single arm 69% of the con-
tactor will engage the left-hand contact of the
group of two, and the arm 69¢ of the contactor
will simultaneously engage the aforementioned
single contact. Upon further counterclockwise
snap movement of the contactor the single arm
690 thereof will engage the right-hand contact
of the group of two, and the middle arm 69* of
the group of three will simultaneously engage the
aforementioned single contact. Step-by-step
movement of the bridging contactor in the re-
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by merely reversing the direction of rotation of
the knob 60 and spindle 64,

The mounting means for the switch of Figs. 10
to 14, preferably comprises a hollow metal bush-
ing 75 the relatively large substantially cylindri-
cal upper end portion of which is provided with
g pair of paraliel flat sides 752 and 715* to accom-
modate the indicating plate 16 having a corre-
spondingly shaped opening formed therein to pre-
vent relative rotation of said parts, said bushing
having horizontal shoulders 75¢, 159 to prevent
upward displacement of plate 76. Bushing 15 is
provided with a portion 75¢ of reduced diameter
to avoid interference with the lug 302, which is
a standard part of the metal top plate 30 (Fig.
13), although said lug performs no useful func-
tion in the switch of Figs. 10 to 14. The further
reduced lower end T5f of said bushing penetrates
the several parts illustrated in Fig. 13 and is upset
over the ratchet plate 37, as indicated at T5¢.

After the switch has been wired and the knob
60 has been attached thereto the same may be
assembled by sliding the same laterally into a slot
provided in the curved edge of a casing member
11,—said slot being formed to interlock with the
aforementioned flat sides 75%, 75 of the bushing
to prevent rotation of the latter with respect to
said casing section. Thereafter the spring clamp-
ing member 18 has its forked end 7182 slid into a
position straddling the reduced portion 75¢ of the
bushing. Thereafter the end portion 79 of the
casing is moved into overlapping relationship to
the casing part 71, as shown at 792 in Fig. 12—
said casing part 718 being likewise notched to ac-
commodate a part of the bushing 75 whereby
lateral displacement thereof is prevented. The
inwardly curved end portion 79° of casing sec-
tion 19 likewise engages the curved end portion
18b of clamping member 18 to prevent displace-
ment of the latter. Casing sections 77 and 719
are bolted or otherwise rigidly attached to each
other in any well known manner.

As shown in PFig. 12 the member 18 is com-
pressed or tensioned to a predetermined degree
in the assembled relation of the parts, whereby
the switch mechanism is resiliently maintained
in proper position. As illustrated in Figs. 12 and
13 the indicating plate 76 has high and low por-
tions 762 and 76 to respectively accommodate
the different contours of the casing parts 19 and
11,—said plate 16 being curved in the manner
best illustrated in Fig. 13 to conform to the curva-
ture of said casing sections. The mounting means
of Figs. 1 to 9 may of course be substituted for
that of Figs. 10 to 14, and vice versa, during
manufacture of the switches aforedescribed, as
will be obvious.

In the switch of Figs. 15 and 16 either of the
aforedescribed mounting means may be employed,
whereas the switch parts are identical with those
described in connection with Figs. 10 to 13, but a
slightly different arrangement of certain of said
parts is effected. That is to say, the ratchet-plate
31 having lug 48 is employed, but said ratchet-
plate is displaced in a counterclockwise direction
through a rotary angle of 45 degrees with respect
to the arrangement illustrated in Fig. 11. More-
over, as shown in Fig. 16 only three combined
contact and terminal units are emploved (as in
Fig. 11), but one of the group of two units is in-
serted into radial notch 51 and the other unit is
inserted into radial notch 53,—the middle notch
52 of the group of three being left vacant. With
all of the other switch parts arranged as afore-

\
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described, it will be apparent that in Figs. 15 and
16 I have provided a rotary snap switch having
two extreme on positions and an intermediate off
position,—the bridging contactor being limited by
the means aforedescribed to rotary movement
through a total arc or angle of 90 degrees.

In the switch of Figs. 17 and 18 I employ sub-
stantially the same parts as in the switch of Figs.
15 and 16. However, in Figs. 17 and 18 the
ratchet-plate 37 is displaced in a counterclockwise
direction through a rotary angle of 45 degrees
with respect to the arrangement illustrated in
Figs. 15 and 16, and accordingly the ratchet plate
37 must be further notched or cut away tc ac-
commodate the stud or projection 254. For this
reason the cam plate 63 (Fig. 8) will be limited
to movement through a rotary angle of only 45
degrees,—the lug 63¢ on cam plate 63 being
limited in one direction of rotary movement by
engagement thereof with the edge or shouider
432 on lug 43 of the ratchet-plate, and said lug
634 being limited in the other direction of rotary
movement by engagement thereof with the shoul-
der 422 (Fig. 17) on the aforementioned hoss 42.
Therefore in Figs. 17 and 18 the radial notch 51
is left vacant and the group of two combined
contact and terminal units are respectively Losi-
tioned within radial notches 52 and 53 of base 25.
Figs. 17 and 18 therefore illustrate a switch of
the three-point type; that is to say, a switch hav-
ing two alternative on positions with a single
wiring- terminal common to said on positions,—
no off position being provided.

" The switch of Fig. 19 is the same as that shown
in Figs. 17 and 18, with the exception that only
two combined contact and terminal units are em-
ployed,—both of the radial notches 51 and 52 in
base 25 being left vacant. Thus the switch is
shown in off position in Pig. 19, whereas upon
snap movement of the contactor in a counter-
clockwise direction through an angle of approxi-
mately 45 degrees the contactor portion associ-
ated with the single arm 69 is engaged with the
contact portion 55 of the unit positioned in notch
53, and the contactor portion associated with arm
69¢ is simultaneously engaged with the contact
portion of the unit positioned in notch 54. 1In
Fig. 19 I have thus provided a rotary snap switch
of the two-position, or on and off, type. It will
be apparent to those skilled in the art that a
switch of the character illustrated in Fig. 19
might be provided by employing a contactor com-
prising only the diametrically opposed arms 692
and 69° (with the contactdr arms 68 and 69¢

omitted), and with the combined contact and ter-

minal unit transposed from noteh 53 to notch 52.
With such an arrangement the peripheral notches
in plate 68 which accommodate the bent end por-
tions of the arms 69c and 699 would also prefer-
ably be omitted.

In the further modified form of switch illus-
trated in Figs. 20 to 24, inclusive, I am enabled
to use many of the parts aforedescribed with-
out any change whatscever, whereas certain other
of the parts aforedescribed may be utilized by
slightly modifying the form or construction
thereof. Thus the actuated cam plate 65 and
the resilient metal member 49 (Fig. 22) are
identical with the corresponding parts aforede-
scribed and perform like functions. The insu-
lating plate 68 is essentially like the plate 68
aforedescribed, except that only the two dia-
metrically opposed peripheral notches 68¢ and
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similar to the contactor aforedescribed, except
that only the two diametrically opposed arms
693, 69 and their associated parts are provided
for assembly thereof in cooperative relationship
to insulating plate 68. The actuating cam plate
63 differs from the corresponding cam plate il-
lustrated in Fig. 8 only in omitting the lug 63¢
with its bent end portion 63¢,—the latter being
unnecessary and undesired for the reason that
unlimited rotation of the actuating cam plate
in either direction is contemplated for the switch
of Figs. 20 to 24. The ratchet plate 31 differs
from the corresponding part aforedescribed in
providing, in addition to the radial lugs or pro-
jections 43 to 48, two additional radial lugs 80
and 8(,—the radial center lines of all of said
lugs being spaced apart through arcs or angles
of 45 degrees. _

For the switch of Figs. 20 to 24 I provide a
special form of molded insulating base 82 (Figs.
20 and 21) which is of symmetrical contour as
shown. Base 82 is- provided with six radial
notches arranged in diametrically opposed groups
of three each, and designated by the numerals
83, 84, 85 and 86, 87, 88. Said notches open to
the periphery of base 82 and to the upper sur-
face of the latter, and the opposed side walls
of each notch are provided with grooves (such
as Indicated at 832, 83") which likewise open to
the upper surface of said base. The lower sur-
face of base 82 is provided with a circular recess
89 which is similar to the recess 33 (Fig. 6) ex-
cept that the radially enlarged or segment-form
bosses 90, 91, etc., are equally spaced around the
entire hottom wall of recess 89,—a similar com-
plete circular group of projections 92, 93, etc.,
being provided for reception of and interlocking
engagement with the ratchet-plate 37 of Fig. 22.
The bosses 90, 91, etc., are provided with pro-
jections 80%, 912, etc., as shown in Figs. 20 and
24. Six combined contact and terminal units of
the same character as those aforedescribed are
utilized, and the various parts of the switch are
assembled in the manner aforedescribed (see
Fig. 24). The metal top plate 94 is of a shape
corresponding to the contour or periphery of
base 82, and a single relatively thick insulating
plate 95 is interposed between the top plate 94
and base 82, The externally threaded hollow
metal bushing 58 (Fig. 24) may be identical with
the part aforedescribed,—the reduced. lower end
portion 58 thereof being upset over the ratchet-
plate 37, as indicated at 58>.. Bushing 58 may
be provided with a vertical groove (as aforede-
seribed) to accommodate the lug 94% and to defi-
nitely position an indicating plate (not shown)
having a lug which is likewise engageable with
said groove.

The parts of the switch of Figs. 20 to 24 are
preferably so assembled as to provide for po-
sitioning of the contactor 69 in either of its off
positions (which are spaced apart through an
arc of 180 degrees) ,—care being taken to see
that the arrow 60% or similar indicator on knob
60 is cooperatively related to the indicating plate
(not shown) to indicate off positioning of the
switch mechanism. Between the two off posi-
tions on the indicating plate the latter is pref-
erably provided with the legends i, 2 and 3, to
indicate either the first, second and third speeds
of the controlled motor (according to the par-
ticular scheme of wiring) or to indicate closure
of one of three electric circuits to be controlled
thereby. It is to be noted in connection with
Figs. 20 to 24 that the contactor 69 may be moved

7

in a step-by-step manner with a snap action
from any rotary position thereof. This feature
is of considerable importance in certain installa-
tions or uses of the switch. Another important
feature of the switch shown in Figs. 20 to 24 is
that a double-break or double-make of the con-
trolled circuit is insured in each instance, thus
insuring a relatively high current-controlling ca-
pacity of the switch. While I have illustrated
a large number of different forms of switches
embodying my invention, it is manifest that var-
ious other changes will readily suggest them-
selves to those skilled in the art. Thus by em-

10

ploying a ratchet-plate 37 of sufficientlyrigidform -

and by forming the bosses and projections on
the bottom wall of circular recess 89 (Fig. 20) to
correspond exactly with the arrangement shown
in Fig. 6, it will be apparent that the base 82
might be employed in constructing each and all
of the forms of switches herein shown and de-
scribed. Also it will be understood that any other
suitable form of knob or handle may be sub-
stituted for the knob 60 shown herein. The
various switches shown in Figs. 1 to 19, inclusive,
have a standard rating of 5 amperes, 125 volts,
or 2 amperes, 250 volts; whereas the switch illus-
trated in Figs, 20 to 24 has a much higher cur-
rent-carrying or current-controlling capacity.

What I claim as new and desire to secure by
Letters Patent is: .

1. In a rotary snap switch adapted for con-
cealed mounting, in combination, an insulating
base, a bushing rigidly attached to said base and
projecting from the upper surface thereof, a
spindle rotatably supported by said bushing, a
bridging contactor rotatable in opposite directions
about said spindle, means for effecting rotation
of said contactor in either direction with g snap
action from a given position thereof, said means
comprising a cam plate rotatable with said spindle,
a second cam plate rotatable with said contactor,
a flat insulating plate to which said contactor
and said second cam plate are rigidly attached in
insulated relationship to each other, a lug asso-
ciated with said second cam plate and resii-
iently biased upwardly toward said base, means
comprising a plurality of pairs of shoulders asso-
ciated with the lower surface of said base, said
lug being normally positively engaged with the
shoulders of any pair to restrain said contactor
and said second cam plate against rotary move-
ment pending release of said lug from said pair
of shoulders as an incident to axial movement of
sald contactor and said second cam plate by said
cam plate first mentioned, and a coiled compres-
sion spring interposed between the lower end por-
tion of said spindle and said second cam plate,
whereby upon release of said hug said second cam
plate is biased by said spring to move with a snap
action in a direction corresponding to the direc-
tion-of movement of said cam plate first men-
tioned, said Iug upon release thereof being adapt-
ed to positively engage the next succeeding pair
of shoulders, whereby said second cam plate is
restrained against additional rotary movement in
either direction pending a predetermined degree
of rotary movement of said cam plate first men-
tioned.

2. In a rotary snap switch adapted for con-
cealed mounting, in combination, an insulating
base, a metal bushing rigidly attached to said
base and projecting from the upper surface there-
of, a spindle rotatably supported by said bushing,
a bridging contactor rotatable in opposite direc-
tions about said spindle, means for effecting rota-
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tion of said contactor in either direction with
a snap action from a given position thereof, said
means comprising a cam plate rotatable with said
spindle, a second cam plate rotatable with said
contactor, a flat punched plate of insulation to
which said contactor and said second cam plate
are rigidly attached in insulated relationship to
each other, a lug associated with said second cam
plate and resiliently biased upwardly toward said
base, means comprising a plurality of pairs of
shoulders associated with the lower surface of said
base, said lug being normally positively engaged
with any one of said pairs of shoulders to restrain
said contactor and said second cam plate against
rotary movement pending release of said lug from
said pair of shoulders as an incident to axial
movement of said contactor and said second cam
plate by said cam plate first mentioned, a coiled
compression spring interposed between the lower
end portion of said spindle and said second cam
plate, whereby upon release of said lug said second
cam plate is biased by said spring to move with a
snap action in a direction corresponding to the
direction of movement of said cam plate first
mentioned, said lug upon release thereof being
adapted to positively engage the next succeeding
pair of shoulders, whereby said second cam plate
is restrained against additional rotary movement
pending a predetermined degree of rotary move-
ment of said cam plate first mentioned, and a
plurality of reflexed resilient stationary contacts
secured to said base and into and out of engage-
ment with which said contactor is adapted to
move, the free end portions of said contacts be-
ing extended below said base in planes substan-
tially parallel to the axis of said contactor to ac-
commodate the axial movements of the latter
as an incident to circuit commutating operation
of the switch.

3. In an electric snap switch, in combination,
an insulating base having an opening formed
therein, a metal plate rigidly secured to the lower
suriace of said base and having an opening regis-
tering with said base opening, said metal plate
having a multiplicity of projections formed in-
tegrally therewith and projecting radially there-
from to provide radial notches therebetween, a
cam plate having a flat circular porticn adapted
to seat against said metal plate and rotatable with
respect thereto, said cam plate having a pair of
downwardly converging double-inclined cams
arranged at diametrically opposite ends of said
flat portion and offset downwardly from the
plane of the latter, a second cam plate having a
pair of downwardly converging double-inclined
cams adapted for cooperation with the cams
aforementioned, a flat plate of insulation to the
upper surface of which said second cam plate is
rigidly secured, a contactor rigidly secured to
the lower surface of said insulating plate and
having portions exposed about the periphery of
the latter, a metal member also rigidly secured to
the upper surface of said insulating plate, said
metal member having a lug formed thereon and
resiliently biased upwardly into the plane of said
metal plate first mentioned when said cam plates
are in the normal positions thereof respectively,
a spindle penetrating all of said elements and
having a driving connection with the cam plate
first mentioned, means aftached to said spindle
adjacent to the upper end thereof to prevent

‘axial displacement thereof in one direction, said

spindle having a flange located adjacent to the
lower end thereof, a coiled compression spring
interposed between said flange and said second
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cam plate, whereby the latter is biased into en-
gagement with the cam plate first mentioned, said
first mentioned cam plate when rotated by said
spindle being adapted to effect axial movement
of said second cam plate to increase the degree
of compression of said spring pending release of
said lug from said notched plate, whereupon said
second cam plate and the contactor and lug asso-~
ciated therewith are moved with a snap action
in the direction of rotation of the spindle to a
position wherein said lug engages the next suc-
ceeding notch in said metal plate, and a plurality
of resilient stationary contacts adapted for co-
operation with said contactor, said stationary
contacts extending downwardly in the direction
of the axis of said spindle to thereby accommo-
date the axial movement of said contactor as
an incident fo the axial movement of said second
cam plate associated therewith.

4. In an electric snap switch of the rotary type

adapted for concealed mounting, in combina-
tion, a molded insulating base having a substan-
tially circular recess formed in the lower face
thereof, sa‘d base having a passage formed there-
in and opening to said recess substantially cen-
trally of the latter, said recess having a raised
portion formed in the bottom wall thereof and
surrounding said passage, a metal plate having
an opening registering with said passage and
adapted to seat against said raised portion,
means including a shouldered bushing the lower
end of which is upset to secure said plate rigidly
and non-rotatably to said base, said metal plate
having a plurality of radial notches formed
therein, a cam plate having a flat circular portion
adapted to seat against said metal plate and
rotatable with respect thereto, a second cam
plate superimposed upon said first cam plate
and adapted for cooperation therewith, said cam
plates each having two pairs of downwardly con-
verging double-inclined cam surfaces adapted
to nest within each other in the normal positions
thereof, an insulating plate of circular contour
in fixed spaced relation to the upper surface
of which said second cam plate is rigidly secured,
a resilient metal member also rigidly secured to
the upper surface of said insulating plate, said
member having an integral lug penetrating said
second cam plate and adapted for positive en-

gagement with the walls of one of the notches :

in said first mentioned plate when said cam plates
are in nested position, spring means for biasing
said second cam plate into engagement with said
first cam plate, means for effecting rotation of
said first cam plate in either direction from a
given position thereof, said first cam plate acting
to move said second cam plate and said lug
whereby the latter is released for rotary move-
ment thereof into engagement with the walls of
the next succeeding notch in said first mentioned
plate, said spring cooperating with said cam
surfaces to effect such movement of said parts
with a snap action, a bridging contactor rigidly

attached to the lower surface of said insulating

plate, and having portions thereof exposed at
spaced points about the periphery of said plate,
a plurality of resilient stationary contacts lo-
cated exteriorly of said recess and into and out
of engagement with which said contactor is
adapted to move, and cooperating means on said
metal plate and said first mentioned cam plate
to I'mit the total range of angular movement
of the latter. :

5. In an electric snap switch of the rotary type,
in combination, a molded insulating base having
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within each other in the normal positions there-
of, an insulating plate of clrcular confour in
{ized spaced relation %o the upper surface of
which said second cam plate is rigidly secured,
a resilient metal member alse rigidly secured to
the upper surface of sald insulating plate, said
member having an integral lug penetrating said
second cam plate and adapted for positive engage-
ment with the walls of one of the nofches in said
first mentioned plate when said cam plates are
in nested position, spring means for biasing said
second cam plate into engagement with said first
cam Dplate, means for effecting rotation of said
first cam plate in either direction from a given
position thereof, said first cam plate acting to
move said second cam plate and said lug where-
by the latter is released for rotary movement
thereof into engagement with the walls of the
next succeedng notch in said first mentioned
plate, said spring cooperating with said cam sur-
faces to effect such movement of said parts with
a snap action, a bridging contactor rigidly at-
tached to the lower surface of said insulating
plate and having portions thereof exposed: at

spaced points about the periphery of said plate,

and a plurality of reflexed resilient stationary
contacts into and out of engagement with which
said contactor is adapted to move, the free ends
of said resilient stationary contacts extending
downwardly a substantial distance below the re-

-cessed face of said base to accommodate the

downward movement of said contactor as an in-

-cident to the operation of said cam surfaces.

6. In a snap switch of the rotary type, in com-
bination, a molded insulating base having a sub-
stantially circular recess formed therein and
opening to the iower surface thereof, said base
having a passage formed therein and opening
to said recess substantially centrally of the latter,
said base having a plurality of peripheral notches
formed therein and arranged substantially ra-
rially with respect t{o said passage, the opposed
side walls of said notches having grooves formed
there'n and opening to the upper surface of said
base, a plurality of combined resilient contact and
wiring terminal members insertable into said
notches from the last mentioned surface of said
base, the wiring terminal portions of said mem-
bers being adapted to seat downwardly into said
grooves from the upper surface of said base to
restrain said members against lateral displace-
ment and endwise movement thereof in a down-
ward direction, wiring terminal screws associated
with the respective terminal portions, said base

said cam plates each”
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as an incident to engagement therewith and dis-
engagement therefrom of a rotaleble bridging
contactor of suitakle lolm. )
7.in a2 snap switch of the zotary uy‘t“.,n in
combination, a 1”101&60 insulating base having 18

o substantially circular recess fTormed thes mn and
opemng to 1‘he lower sur Yacﬁ thereef, said base
having a passage formed therein and opening
10 said vecess substantially centrally of the latber
said base having a piurality of perizheral notcnes 26
formed therein and arranged stibstaniially radiai-

Iy with respect to said passage, the opposed side
wails of said noitches having grooves formed
therein and opening to.the upper surface of said
base, a plurality of combined resilient contact 25
and wiring terminal members insertable inte said
notches from the last mentioned. surface of said
base, the wiring terminal portions of said mem-
bers being adapted to seat downwardly into said
grooves from the upper surface of said base o 30
restrain said members against lateral displace-
ment and endwise movement thereof in a down-
ward direction, wiring terminal screws associated
with the respective terminal portions, said base
being formed to accommodate the shanks of said 3

(573

. screws and the heads of the latter being accessible

from the exterior of said base, the resilient con-
tact portions of said members extending down-°
wardly beyond the lower surface of said base in
planes at substantially right angles to said lower
surface, said notches being formed to accom-
modate said resilient contact portions when flexed
as an incident to movement of a rotatable bridg-
ing contactor of suitable form into and out of
engagement thérewith, and an insulating mem- 45
ber rigidly secured to the upper surface of said
base and adapted to overlie the exposed ends of
said terminal portions, whereby said combined
contact and wiring terminal members are re-~
strained against endwise displacement in an up- 5,
ward direction.

8. In a snap switch of the rotary type, in com-
bination, a molded insulating base having a sub-
stantially circular recess formed therein and
opening to the lower surface thereof, said base g5
having a passage formed therein and opening to
said recess substantially centrally of the latter,
said base having a plurality of peripheral notches .
formed therein and arranged substantially radial-
iy with respect to said passage, the opposed side gg
walls of said notches having grooves formed
therein and opening to the upper surface of said

40

‘base, a plurality of combined resilient contact

and wiring terminal members insertable into said
notches from the last mentioned surface of said g3
base, the wiring terminal portions of said mem- -
bers being adapted to seat downwardly into said -
grooves from the upper surface of said base to
restrain said portions against lateral displace-
ment and endwise movement thereof in one di- 79
tection, wiring terminal screws associated with
the respective terminal portions, said base being
formed to accommodate the shanks of said screws
and the heads of the latter being accessible from
the exterior of said base, the resilient contact 75
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portions of said members extending downwardly
beyond said lower surface of said base in planes
at substantially right angles to said surface, said
notches being formed to accommodate said resil-
ient contact portions when flexed as an incident
to movement of a rotatable bridging contactor of
suitable form into and out of engagement there-
with, an insulating member rigidly secured to the
upper surface of said base and adapted tc overlie
the exposed ends of said terminal portions, where-
by said combined contact and wiring terminal
members are restrained against upward displace-
ment, said insulating member comprising a fiber
plate, said plate having a number of integral lugs
corresponding to the number of combined contact
and wiring terminal members, and said lugs being
bent downwardly over the heads of said wiring
terminal screws to assist in properly insulating
the latter.

9. In a rotary snap switch adapted for con-
cealed mounting, in combination, a molded insu-
lating base having a substantially circular recess

formed therein and opening to the lower surface:

thereof, said base having a passage extending
therethrough and communicating with said recess
substantially centrally of the latter, a metal
member located within said recess and having an
opening registering with said passage, said metal
member having a plurality of peripheral notches
formed therein, said base having a plurality of
recesses formed therein and opening to the pe-
riphery thereof, a corresponding number of com-
bined resilient contact and wiring terminal mem-
bers freely insertable into said last mentioned
recesses from the upper surface of sald base to
a position substantially flush with the latter, an
insulating plate overlying the last mentioned sur-
face of said base and said combined contact and
terminal members, a metal plate overlying said
insulating plate, a hollow metal bushing the re-
duced end portion of which is adapted to pene-
trate said plates, said base and sald metal mem-
ber and is upset over the latter to secure all of
said parts in assembled relation, wiring terminal
secrews located within the respective peripheral
recesses in said base and accessible from the ex-
terior of the latter, the resilient contact portions
of said members extending a substantial distance
below the lower surface of said base, a metal cam
plate adapted to rotatably seat against said met-
al member, a second metal cam plate adapted
for cooperation with said cam plate first men-
tioned, a substantially circular insulating plate
rigidly secured to said second cam plate in down-
wardly spaced relation to the lower surface of
said base, said circular plate having a plurality
of relatively shallow peripheral notches formed
therein, a contactor carried by said circular plate
and having bent end portions thereof seated
within said notches last mentioned, the afore-
mentioned resilient contact portions being nor-
mally biased toward said circular plate in all posi-
tions of the latter, whereby the bent end portions
of said contactor may be moved by said circular
plate into and out of engagement with said
resilient contact portions, a resilient metal mem-
ber also carried by said circular plate, said last
mentioned member having a lug penetrating said
second cam plate to normally engage one or an-
other of the notches in said first mentioned metal
member, a spindle adapted to bear within said
bushing, said spindle having driving engagement
with the cam plate first mentioned, a coiled com-
pression spring interposed between the lower end
of said spindle and the second cam plate, whereby

2,104,208

upon rotation of said cam plate first mentioned
said second cam plate and said lug are moved
axially of said spindle against the bias of said
spring, said lug when released from said metal
member first mentioned being adapted to permit
snap movement of said second cam plate into
nesting engagement with the cam plate first men-
tioned, with corresponding movement of said cis-
cular plate and the contactor carried thereby,
and said lug upon such movement thereof being
adapted to positively engage the walls of the next
succeeding notech in said first mentioned metal
member.

10. In an electric snap switch of the rotary
type adapted for concealed mounting, in combi-
nation, an insulating base having an opening
formed therein, a metal member having an
opening registering with said base opening, a
hollow metal bushing having a reduced end pene-
trating said openings from the upper surface of
said base and upset over said metal member to
rigidly secure said parts in assembled relation,
sald metal member having a plurality of spaced
slots formed therein and extending inwardly from
the periphery thereof, a cam plate adapted to seat
against said metal member and rotatable with
respect thereto, said cam plate having a lug
formed integrally therewith and adapted to move
about a peripheral edge of said metal member,
said peripheral edge having spaced shoulders
formed thereon to positively limit movement of
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said cam plate in opposite .directions respec- -

“"tively, a second cam plate normally adapted for

nesting engagement with. the cam plate first
mentioned, a contactor associated with said sec-
ond cam plate and movable therewith, a resilient
metal element also associated with said second
cam plate and having a lug penetrating the lat-
ter and adapted to positively engage the walls of
one of the slots in said metal member in the
nested position of said cam plates, a spindle
adapted to bear within said bushing, said spindle
having clearance from said second cam plate
and having a driving connection with said cam
plate first mentioned, a coiled compression spring
interposed between the lower end portion of said
spindle and said second cam plate to bhias the
latter toward said cam plate first mentioned, the
Jatter being adapted upon a given degree of ro-
tation of said spindle to raise said second cam
plate and the lug associated therewith for re-
lease thereof, said lug when released being
adapted to permit snap movement of said second
cam plate and its associated contactor under the
bias of said spring into nesting engagement with
the cam plate first mentioned, whereupon sald
lug will positively engage the walls of the next
succeeding slot in said metal member, and a
plurality of resilient stationary contacts carried
by said base and into and out of engagement with
which said contactor is adapted to move, said
contacts being sufficiently long to accommodate
the axial movement of said contactor below the
lower surface of sald base as an incident to the
aforementioned raising of the cam plate asso-
ciated therewith.

11. In a snap switch adapted for rotation in
opposite directions, in combination, a relatively
thin flat insulating member of substantially cir-
cular contour, said member having a substantially
centrally located opening to provide sliding and
rotating clearance for an actuating element of
suitable form, said member having a plurality
of relatively shallow substantially rectangular
notches formed in the periphery thereof, a one-
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piece sheeb metal member
fzce of said insulating mex

cdy thereot,
0 senb withi

| having poriions of the Y
soramodated by the respective notches wherebhy

vipherally spaced contactor sur-

ded, said metal member having lugs
wegraily with said Lent end portions,
1 said ugs being bent into engasgement with
the other face of sald fnsviating member whereby
the latter and sald metal membsr are rigidly
anrd non-rotatably attached to each other.

12, In a robary snap switch. in combinatbion. &
fAat punched plate of insulating material of sub-
stantially circular contour, said piate having a
substantially centrally Iocated opening to wrovide
sliding and votating clearance for an actuating
spindle of suitable form, szid plate having a plu-
rality of relatively shallow substantially rec-
tangular notches formed in the periphery thereof.
a bridging contactor comprising a one-piece sheet
metal member extending across the lower face of
said plate and having a relatively larger ovening
concenfric with the aforementioned opening in
said plate, said sheet metal member having a
plurality of arms the radially extending end por-
tions of which are bent at substantiallv right
angles to the main body thereof. said end por-
tions being adapted to seat within and having
portions of the thickness thereof accommodated
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bv the respective notches whereby a plurality of

periphérally spaced contactor surfaces are pro-
vided. said metal member having Iugs formed in-
tegrally with said bent end portions, said lugs
being bent into engagement with the upper face
of said plate whereby the latter and said con-
tactor are rigidly and non-rotatably secured to
each other, said plate having a pair of diamet-
rically alined openings formed therein on opuosite
sides of said central opening, a punched sheet
metal cam member arranged upon the upper face
of said plate. said cam member having a pair of
arms bent at substantially right angles thereto,
said arms having reduced end portions which ave
insertable through said pair of openings in said
plate and bent over the lower face of the latter
to rigidly secure said parts in assembled relation,
said cam member having an opening of smaller
size than said central plate opening to provide
55 an abutment for a coiled compression spring. said
cam member having a vair of diametrically op-
posed segmental slots formed therein, and the
opposed peripheral portions of said cam member
defined by said slots being bent to provide two
pairs of inclined cam surfaces which converge
toward said upper face of the plate.

13. In a rotary snap switch, in combination, a
relatively thin flat punched plate of insulating
material of substantially circular contour, said
plate having a substantially centrally located
opening to provide sliding and rotating clearance
for an actuating spindle of suitable form, said
plate having a plurality of relatively shallow
notches formed in the periphery thereof, a bridg-
o ing contactor comprising a one-piece sheet metal
member extending across the lower face of said
plate and having a relatively larger opening con-
centric with the aforementioned opening in said
plate, said sheet metal member having a plurality
of arms the end portions of which are bent at
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having portions of the thickness thereof ac-
dated by the respective noiches whereby a
iy of peripherally spaced c¢o chor sur-
e provided, said metal m ey having
end por-
1igs heing bent into engagement with
face of said plate whershy the latter
and said contactor are rigidly and non-rotatably
secured to each other, said plate having a pair
of dismetrically alined openings formed ftherein
on opposite sides of said central opening, 2
punched sheet metal cam member arranged upon

the upper face of said plate, said cam member I

having s pair of arms bent at substantially right
angles thereto, said arms having reduced end por-
tions which are insertable through ssid pair of
openings in sald plate and bent over the lower
face of the latier to rigidly secure ssid parts in
assembled relation, said cam member having an
opening of smaller size than said ceniral plate
opening to provide an abutment for g coiled com-
pression spring, said cam member having a pair
of diametrically opposed segmental slots formed
therein, the opposed peripheral portions of said
cam member defined by said slots heing bent to
provide two pairs of inclined cam surfaces which
converge toward said upper face of the plate, said
cam member having an additional opening
formed therein adjacent to one of said arms, a
resilient metal member interposed between said
plate and said cam member and having at one
end an integral angular lug extending outwardly
througﬁ the last mentioned opening in said cam
member,; the other end of said metal member be-
ing formed to provide for clamping thereof be-
tween the upper face of said plate and the other
arm of said cam member, and said metal member
having formed therein an opening at least as
large as and alined with the central opening in
said plate.

14. In a snap switch adapted for attachment to
a panel or similar support, in combination, a
molded insulating base recessed from the lower
surface thereof to accommodate the switch mech-
anism, said base being also formed to provide a
plurality of recesses opening to the upper surface
thereof, said last mentioned recesses having por-
tions thereof opening to ‘the periphery of said
base, a plurality of combined contact and wiring
terminal members freely insertable into said last
mentioned recesses from said upper surface to a
position substantially flush with the latter, a
metal fop plate secured to said upper surface of
said base and adapted to overlie the upper ends
of said combined contact and wiring terminal
members, a relatively thin plate of insulating ma-
terial interposed between said top plate and the
upper surface of said base, said insulating plate
having a plurality of lugs formed integrally there-
with, terminal screws associated with said com-
bined contact and wiring terminal members and
accessible through the peripheral openings in said
last mentioned base recesses, and said integral in-
sulating lugs being bent downwardly over said
terminal screws to assist in properly insulating
the same.

15. In a snap switch adapted for attachment to
a panel or similar support, in combination, a
molded insulating base recessed from the lower
surface thereof to accommodate the switch mech-
anism, said base being also formed to provide a
plurality of recesses opening to the upper surface
thereof, said last mentioned recesses having por-
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tions thereof opening to the periphery of said
base, a plurality of combined contact and wiring
terminal members freely insertable into said last
mentioned recesses from said upper surface to a
position substantially flush with the latter, a
metal top plate secured to said upper surface of
said base and adapted to overlie the upper ends
of said combined contact and wiring terminal
members, a relatively thin plate of insulating ma-
terial interposed between said top plate and the
upper swrface of said base, said insulating plate
having a plurality of lugs formed integrally there-
with, terminal screws associated with said com-
bined contact and wiring terminal members and
accessible through the peripheral openings in said
last mentioned base recesses, said integral insu-
lating lugs being bent downwardly over said ter-
minal screws to assist in properly insulating the
same, and said integral insulating lugs being
readily removable from said insulating plate by
hand after complete assembly of the switch parts.

16. In a snap switeh of the rotary type, in com-
bination, a molded insulating base having a sub-
stantially circular recess formed therein and
opening to the lower surface thereof, said base
having a passage formed therein and opening
to said recess substantially centrally of the lat-
ter, said base having a plurality of peripheral
notches formed therein and arranged substan-
tially radially with respect to said passage, the
opposed side walls of said notches having grooves
formed therein and extending downwardly a pre-
determined distance from the upper surface of
said base, a plurality of resilient contact members
reflexed at the upper ends thereof respectively,

terminal members loosely positioned within the

respective reflexed portions of said contact mem-
bers, terminal screws having threaded engage-
ment with said terminal members, said contact
and terminal members and screws when partially
assembled being insertable as units downwardly
from the upper surface of said base and seating
within said grooved peripheral notches in a re-
lation substantially flush with said upper sur-
face, the free end portions of said contact mem-
bers extending downwardly beyond the lower sur-
face of said base and the same being bent to
normally -extend inwardly beyond the peripheral
wall of said first mentioned recess, said terminal
screws being located within said notches whereby
the same are accessible from the exterior of said
base, a metal supporting plate overlying the up-
per surface of said base and the contact and
terminal members associated with the latter; a
fiber insulating plate interposed between said
metal plate and said upper surface of the base,
said plate having & plurality of lugs formed in-
tegrally therewith and initially extending out-
wardly in the plane thereof, and said lugs being
bent downwardly over said terminal screws to as-
sist in insulating the latter after attachment of
wires thereto. .

17. In a rotary snap switch, in combination, a
molded insulating base having a substantially
circular recess formed therein and opening to the
lower surface thereof, said base having a passage
extending therethrough and communicating with
said recess substantially centrally of the latter,
said base having a group of three peripheral
notches formed therein at one side thereof, the
radial center lines of said notches being spaced
apart at angles of approximately forty-five de-
grees, said base having a fourth peripheral notch
diametrically opposed to the middle notch of the
group aforementioned, four sets of combined con-
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tact and terminal members insertable within the
respective notches from the upper surface of said
base to a position-substantially flush with said
upper surface, an insulating plate overlying said
upper surface of the base to retain said combined
contact and terminal members in assembled rela-
tion, the contact portions of said members being
resilient and the same extending downwardly a
substantial distance beyond the lower surface of
said base and the free ends thereof being nor-
mally biased inwardly beyond the periphery of
said circular recess, a contactor-carrier compris-
ing a relatively thin flat insulating plate of sub-
stantially circular contour arranged in a plane
substantially parallel to the lower surface of said
base, the circumference of said plate being great-
er than the circumference of said recess and said
plate being interposed between the resilient con-
tact portions aforementioned to definitely ten-
sion the latter, a contactor carried by said plate,
said contactor comprising a sheet metal member
having a group of three arms the radial centers
of which are spaced substantially forty-five de-
grees apart and a fourth arm diametrically op-
posed to the middle arm of the group afore-
mentioned, each of sald arms having an outer
end portion bent at substantially a right angle
with respect thereto to provide a contactor sur-
face, said plate having peripheral notches to ac-
commodate a part of the thickness of said bent
end portions, said metal member having means
associated therewith to provide for rigid and
permanent attachment thereof to said plate, said
contactor having an off position wherein sald
single contactor surface is disengaged from all
of the group of three resilient contact portions
and all of said group of three contactor surfaces
are disengaged from said single resilient contact
portion, said contactor also having three on po-
sitions wherein said single contactor surface may
be engaged in sequence with said group of three
resilient contact portions while said group of
three contactor surfaces are simultaneously en-
gaged in sequence with said single resilient con-
tact portion, and associated means for insuring
movement of said contactor from each position
thereof to another with a snap action.

18. In a rotary snap switch, in combination, a
molded insulating base having a substantially
circular recess formed therein and opening to the
lower surface thereof, said base having a passage
extending therethrough and communicating with
said recess substantially centrally of the latter,
said base having a group of three peripheral
notches formed therein at one side thereof, the
radial center lines of said notches being spaced
apart at angles of approximately forty-five de-
grees, said base having a fourth peripheral notch
diametrically opposed to the middle notch of the
group aforementioned, four sets of combined
contact and terminal members insertable within
the respective notches from the upper surface cf
said base to a position substantially flush with
said upper surface, an insulating plate overly-
ing said upper surface of the base to retain said
combined contact and terminal members in as-
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sembled relation, the contact portions of said -

members being resilient and the same extending
downwardly a substantial distance beyond the
lower surface of said base and the free ends
thereof being normally biased inwardly beyond
the periphery of said circular recess, a contactor-
carrier comprising a relatively thin flat insulat-
ing plate of substantially circular contour ar-
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Iower surface of said base, the circumference of
said plate being greater than the circumference
of said recess and said plate being interposed
between the resilient contact portions afore-
mentioned to definitely tension the latter, a con-
tactor carried by said plate, said contactor com-
prising a sheet metal member having a group of
three arms the radisl centers of which are spaced
substantially forty-five degrees apart and a
fourth arm diametrically opposed to the middle
arm of the group aforementioned, each of said
arms having an outer end portion bent at sub-
stantially a right angle with respect thereto to
provide a contactor surface, said plate having pe-
ripheral notches to accommodate a part of the
thickness of said bent end portions, said metal
member having means associated therewith to
provide for rigid and permanent attachment

thereof to said plate, said contactor having an.

off position wherein said single contactor surface
is disengaged from all of the group of three
resilient contact portions and all of said group
of three contactor surfaces are disengaged from
said single resilient contact portion, said con-
tactor also having three on positions wherein
said single contactor surface may be engaged in
sequence with said group of three resilient con-
tact portions while said group of three contactor
surfaces are simultaneously engaged in sequence
with said single resilient contact portion, and

- associated means for insuring movement of said
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contactor from each position thereof to another
with a snap action, said last mentioned means
including means for limiting said -contactor to
movement through a total arc of substantially
one hundred and thirty-five degrees.

19. In a rotary snap switch, in combination,
a molded insulating base having a substantially
circular recess formed therein and opening to the
lower surface thereof, said base having a passage
extending therethrough and communicating with
sald recess substantially centrally of .the latter,
sald base having a group of three peripheral
notches formed therein at one side thereof, said
base having a second group of three peripheral

‘notches formed therein at the opposite side

thereof, the radial center lines of the notches
of each group being spaced apart at angles of
approximately forty-five degrees and the radial
center lines of the adjacent end notches of the
respective groups being spaced apart at angles
of approximately ninety degrees, six sets of com-
bined contact and terminal members insertabls

within the respective notches from the upper sur- .

face of said base to a position substantially flush
with said upper surface, an insulating plate
overlying sald upper surface of the base to re-
tain sald combined contact and terminal mem-
bers In assembled relation, the contact portions
of said members being resilicnt and the same
extending downwardly a substantial distance be-
yond the lower surface of said base and the free
ends thereof belng normally biased radially in-
wardly toward the passage aforementioned, a

¢ contactor-carrier comprising a flat punched plate
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of insulating material of substantially circular
contour arranged in parallel spaced relation to
the lower surface of said base, said plate being of
larger diameter than said recess and the same
being arranged between the aforementioned
groups of resilient contact portions to definitely

tension the latter, said plate having a pair of

diametrically opposed relatively shallow periph-
eral notches formed therein, a contactor rigidly
and non-rotatably attached to said plate, said
contactor comprising a sheet metal member hav-
ing a pair of diametrically opposed arms the re-
spective outer ends of which are bent at sub-
stantially right angles thereto to seat within and
having a part of the thickness thereof accommo-

.dated by said notches in the plate, said con-

tactor having two off positions spaced apart by
an angle of approximately one hundred and
eighty degrees, said contactor also having three
on positions between said off positions, the same
being movable in either direction from any one of
said on or off positions, said contactor in each in-
stance affording a double-make or double-break
in the circuit or circuits controlled thereby, and
associated means for insuring step-by-step snap
movement of said contactor in either direction
from any given position thereof.

20. In a rotary snap switch, the combination
with an insulating base having a substantially
central opening formed therein, of a plurality of
stationary contacts carried by said base and ex-
tending below the lower surface of the latter, a
spindle- mounted for rotary movement within
said base opening, a contactor rotatably mount-
ed on sald spindle and adapted for movement
into and out of bridging engagement with said
stationary contacts, a metal plate rigidly at-

- tached to the lower surface of said base and hay-

ing an opening alined with said base opening,
said metal plate having a multiplicity of radial
notches formed therein, a cam plate adapted to
seat against said metal plate and rotatable with
respect thereto, said cam plate being interlocked
with said spindle for rotation thereby, a second

- cam plate associated with sald contactor and

adapted to cooperate with sald cam plate first

mentioned, a member associated with said sec- .

ond mentioned cam plate and having a lug resil-
iently biased into the plane of said notched plate
when sald cam plates are positioned in the nor-
mal planes thereof respectively, a coiled com-
pression spring interposed between the lower end
of sald spindle and said@ contactor, whereby sald
c¢am plates are biased into engagement with each
other, said spindle being adapted upon rotation
thereof in elther direction to effect corresponding
rotation of sald first mentioned cam plate to
effect axial movement of said second mentioned
cam plate and the lug associated therewith,
whereby said lug is released for snap movement
thereof by said cam plates in the direction of ro-
tation of sald spindle fo the next succeeding
notch in said metal plate first mentioned.
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