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This invention relates to improvements in
selector switches, and more particularly to op-
erators for multiple-circuit controlling switches
having reciprocating contactors.

A primary object of the invention is to gen-
erally improve the construction of the parts and
the operative characteristics of such switches.

Another object is to provide for more complete
utilization of the structural features of a switch
of the character herein disclosed whereby attain-
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ment of a maximum number of desired circuit .

controlling functions is made possible,

Another object is to minimize the number of
different parts required to provide selector
switches having substantially different ecircuit
controlling characteristics,

Another object is to provide a selector switch
all parts of which are of extremely rugged and
durable construction, and adapted for quick and
easy assembling.

Another object is to provide novel forms of
selector type operating superstructures adapted
for use in conjunction with switches of known
form: : :

Another object is to provide selector switches
adapted for use with alternative forms of adapter
members whereby either base mounting or one-
hole mounting of the switch units is made
bossible. )

Other objects and advantages of the invention
will hereinafter appear.

The accompanying drawings illustrate certain
embodiments of the invention which will now be
described, it being understood that the embodi-
ments illustrated are susceptible of modification
in respect of certain structural details thereof
within the scope of the appended claims.

In the drawings, Figure 1is g top plan view of
& pushbutton switch of the one-hole mounting
type, said switch having a rotary selector ring
assoclated therewith to provide for disengage-
ment of all of the contactors at will and reten-
tion thereof in disengaged position.

Fig. 2 is a side elevational view of the switch
llustrated in Fig. 1, showing the manner of ef-
fecting one-hole mounting thereof to a per-
forated panel or similar support. o

Fig. 3 is a fragmentary sectional view, on the
line 3—3 of Fig. 1.

Fig. 4 is g fragmentary side elevational view,
at a right angle to that of Fig. 2, showing all
of the bridging contactors in their intermediate
“off” position, a portion of the adapter member
being broken away to illustrate one of the two
sets of cam surfaces formed upon the ring.

Fig. 5 is a fragmentary sectional view, on the
line 5-—-5 of Fig. 1, the pushbutton and a portion
of the plunger being shown in elevation.

Fig. 6 is a, fragmentary view of a switch having
& modified form of selector ring which is rotata-
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ble at will to move the switch contactors from
their upper “on” position to their lower “on”
position, and to latch them in the latter position:
the adapter member being shown in vertical seg-
tion to illustrate one of the two sets of cam sur-
faces formed upon the ring,

Fig. 7 is a bottom plan view of the selector ring
employed in the switch of Figs. 1 to 5, showing
the form and arrangement of the two sets of cam
surfaces thereupon, and the combined retain-
ing and stopping lugs formed integrally there-
with.

Fig. 8 is a view showing the development of
the sets of cam surfaces upon the selector ring
of Fig, 7.

Fig. 9 1s a bottom plan view of the selector ring
employed in the switch of Fig. 6, showing the
form and arrangement of the two sets of cam
surfaces thereupon, and the retaining and stop-
ping lugs like those of Fig. 7. -

' Fig. 10 is g view showing the development of
the sets of cam surfaces upon the selector ring
of Fig, 9.

Fig. 11 is a top plan view of & three-position
rotary selector switch of the one-hole mounting
type.

Fig. 12 is a fragmentary view, partly in vertical
section, on the line 12—I12 of Fig, 11, and partly
in side elevation; the switch contactors being
shown in their upper “on” position “A,” to which
they ‘are normally biased, and the same being
also ‘adapted for movement to and retention in
their intermediate “off” position “B” or their
lower “on” position “C.”

Fig, 13 is a fragmentary sectional view, on the
line 13—13 of Fig. 11, the rotary selector member,
& portion of the plunger, and the insulating cap
member attached to the latter, being shown in
elevation.

Fig. 14 is a bottom plan view of the rotary
selector member of Figs. 11 to 13, showing the
form and arrangement of the two sets of cam
surfaces thereupon, and the combined retaining
and stopping lugs formed integrally therewith.

Fig. 15 is a fragmentary view showing the de-
velopment of the sets of cam surfaces upon the
selector member of Fig. 14,

Fig. 16 is a perspective view of the insulating
cap member to be associated with the switch
plunger in the manner shown in Figs, 12 ang 13,
said cap member having integral laterslly sx-
tending lugs for cooperation with the respective
sets of cam surfaces upon the selector membper,

Fig. 17 is a top plan view of a two-position
rotary selector switch wherein the contactors
are movable to and retained in either their upper
or lower “on” positions, without providing for
retention thereof in their intermediate “off”
position, the switch including an adapter mem-
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ber arranged to provide for base mounting of the
device as a whole,

Fig. 18 is a fragmentary view partly in vertical
section, on the line (8—18 of Fig. 17, and partly
in side elevation, the upper panel or cover and
the lower panel, to which the switch unit is at-
tached, being shown in dotted lines.

Fig. 19 is a bottom plan view of the rotary
selector member of Figs. 17 and 18, showing the
form and arrangement of the two sets of cam
surfaces thereupon, and the combined retaining
and stopping lugs formed integrally therewith.

Fig. 20 is a fragmentary view showing the de-
velopment of the sets of cam surfaces upon the
selector member of Fig. 19, and

Fig. 21 is a fragmentary sectional view of the
insulating base; the insulating plunger, the bias-
ing spring therefor, the contactors, and certain
of the contacts, being shown in elevation.

Referring first to that form of the invention @

shown in-Figs. 1 to 5, 7 and 8, the numeral 25
designates a contact-carrying base, which is pref-
erably a one-piece, recessed, molded insulating
base of the character disclosed and claimed in
my prior application Serial No. 449,756, filed July
4, 1942, for improvements in Electric switches;
to which application reference may be had for
a more detailed description of the various ele-
ments of the reciprocating contactor type of
switch mechanism. Thus, as indicated in Figs.
1 and 2 hereof, the base 25 may have attached
thereto eight combined contact and terminal
members, consisting of four so-called “left-hand”
members 26 and four right-hand members 27.
Members 26 and 27 differ primarily in respect of
the surfaces thereof to which the contact tips
28, of silver or other highly conducting and arc-
. resisting material, are attached, as by spot-weld-
ing. 8o, also, the plunger 29 may be identical
in shape and size with that disclosed in said
application, Serial No. 449,756; said plunger be-
ing biased toward its upper extreme position, as
by means of a conical coiled compression spring
(55 in Fig. 21), and said plunger heing adapted
to accommodate on each side thereof a pair of
bridging contactors, all of which are designated
by the numeral 30, the contactors of each pair
being normally biased apart as by means of a
coiled compression spring, as shown in dotted
lines at 31 in Fig. 4.

A pushbutton 32 has a downwardly opening
recess 322 (Fig. 3) formed therein to freely re-
ceive the reduced upper end portion or exten-
sion 292 of the plunger, a spring ring 33 being
positioned within the corner notches at the lower
end of the further reduced portion 29° of ex-
tension 292, to provide a frictional connection
between button 32 and plunger 289.
is provided with a flange 32° adjacent to the
lower end thereof, said flange being so shaped,
with respect to the shape of the upper end por-
tion 252 (Fig. 3) of the recess in base 25, as to
provide for assembly of the button to the plunger,
when in the base recess, in only one or another
of two positions spaced from one another by a
rotary angle of one hundred and eighty degrees.
The purpose of this feature is to insure that the
pair of diametrically opposed laterally projecting
lugs 32¢ and 329, formed integrally with buiton
32, shall be positioned in a plane at right angles
to a plane intersccting the lateral extensions 25°

and 23° of base 25, to provide for proper. coop~

eration of cne or both of the manually operable
lugs upon a selector ring (hereinafter described)
with respect to suitable legends, to indicate the

Button 32.
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condition of the circuit or circuits controlled by
the switch,

A flat, punched sheet metal plate 34 of sub-
stantially circular contour is provided at dia-
metrically oppcsite points with notched lugs 342
and 34P (Figs. 2, 3 and 4) to overlie portions of
the upper ends of said base extensions 25 and 25°.
Plate 34 is provided with a central circular open-
ing 34c of -a diameter to afford rotary clearance
for the Iugs 32¢ gnd 329 upon button 32. Said
opening 34¢ also provides rotary clearance for the
diametrically opposed segmental lower end por-
tions 35% and 35P (see Figs. 3, 4, 7 and 8) of a die
cast metal selector ring 35. Ring 35 is of sub-
stantially cylindrical form, as illusfrated; and
the same is provided between the segmental por-
tions 352 and 35" with two like sets of cam sur-
faces 35¢, 359 the surfaces 35¢, 35¢ and 354, 354
of the respective sets being diametrically opposed
to each other. One set of cam surfaces 35¢, 35¢
is adapted for cooperation with button lug 32¢
and the other set of said cam surfaces is adapted
for simultaneous cooperation with button lug.324,

As best illustrated in Fig. 8 the cam surfaces
35¢, 354 of the respective sets converge at points
35¢, 35¢ which are preferably spaced upwardly a
slight degree above the common plane of the
lower surfaces of a pair of segmental lateral ex-
tensions 35f and 35%. In practice the active por-
tion of each cam surface 35° extends through an
angle of approximately fifty-one degrees and
preferably rises from the point of convergence
35¢ at the rate of six thousandths of an inch for
each angular or rotary degree thereof. Each of
the cam surfaces 359 preferably extends through
an angle of twenty-nine degrees, and preferably
rises from the point of convergence 35¢ at the
rate of forty-five ten thousandths of an inch for
each angular degree thereof. Radii of approxi-
mately six hundredths of an inch are preferably
provided at the upper ends of each of the cam
surfaces 35°¢ and 359, and the points of conver-
gence 35¢ are preferably rounded with radii of
approximately .one-hundredth of an inch. In
a given rotary position of ring 35, wherein the .
Iugs 32° and 82¢ on pushbutton 232 are-at the
upper ends of the respective cam surfaces 35°,
the plunger 29 is permitted to move upwardly
under its normal spring bias to the position
thereof illustrated in Figs. 2, 3 and 5, wherein the
upper contactors 30 of the respective pairs are
adapted to bridge the upper set or sets of sta-
tionary contacts upon base 25, as best illustrated
in Fig. 2. '

Plunger 29, pushbutton 32, plate 34 and ring
35 are held in properly assembled relationship to
each other and -to base 25 as by means of an
adapter member designated by the numeral 36.
Adapter 36 (which is here shown as a machined
metal piece) preferably consists of a lower por-
tion 362 of circular contour, and a reduced upper
end portion 36° of circular contour, which is
externally threaded, as shown at 36¢. Portions
36° and 352 are internally bored, as shown, to
provide rotatable clearance for the upper end
portion of selector ring 35, as best illustrated in
Figs. 3, 4 and 5; whereas the lower portion 362
is provided with a counterbore 369, of a height
corresponding to the height of the lateral pro-
jections 38! and 35¢ upon ring 35 (see Figs. 3
and 4)7to provide rotary clearance for said pro-
jections. ‘Plate 34 is supported in a position to
directly underlie projections 35, 358 (Figs. 3 and
4), wherefore ring 35 may be rotated relatively
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to adapter 38, but is restrained against any sub-
stantial degree of movement axially thereof,

Ring 35 preferably has its upper end located
in a substantially flush relationship to the upper
end of adapter 36, and to provide for manual
rotation of ring 35 1 prefer to provide a pair
of diametrically opposed upstanding integral
lugs 35" and 35!, which are vertically alined with
the respectively adjacent cylindrical wall por-
tions of the ring, wherefore the ring 35 is freely
insertable upwardly into adapter 36. The side
and top edges of lugs 35 and 35 are preferably
rounded as shown to facilitate manual rotation
of the ring by engagement of an operator's fin-
gers with said lugs.

Adapter 36 is rigidly attached to base 25 by a
pair of bolts 31, 371 which are insertable upwardly
into passages provided in the lateral extensions
25 and 25¢ of base 25, the threaded upper ends
of which bolts take into tapped openings 36e
and 36! provided in adapter 36, as best illustrated
in Figs. 1 and 3. The portion 382 of adapter 36
is preferably provided with a drilled opening
38¢ which is adapted to receive with a drive fit
& stud 38 (Fig. 5), which extends a substantial
distance above the upper surface of portion 362,
A panel or cover member 39 (shown as com-
posed of metal) is provided with a relatively large
circular opening 392 to accommodate the reduced
‘portion 36* of adapter 36, and with a relatively
small opening 39" to accommodate stud 33. A
milled or otherwise exteriorly roughened nut 49
is adapted for engagement with the external
thread 36¢ on adapter portion 36 to provide the
so~-called one-hole mounting of the complete
switch unit to the panel 39, or a similar support,
the stud 38 (Fig. 2) fitting into opening 39 to
positively prevent rotary displacement of adapter
36 and the parts attached thereto as an incident
to rotation and tightening of nut 46,

As shown in Figs. 1 and 5 I also prefer to pro-
vide portion 36% of the adapter with g drilled
radial opening or passage 3§b which is located
in an area diametrically opposed to- pin 38.
Opening 36h is adapted to receive with a drive
fit & pin 41 whose inner end is positioned within
the aforementioned counterbore 364 (Fig, 5) in g
relationship substantially flush with the afore-
mentioned main bore of sa‘d adapter. Said in-
ner end of pin 41 is adapted to cooperate with
one or the other of the ends 35! or 35 (see Figs.
4, 5and 8) to positively limit the degree of rota-
tion of ring 35 in each direction,

As will be apparent from consideration of
Figs. 4 and 5, the lues 32¢ and 329 on pushbut-
ton 32 would cooperate with the pairs of vertical
edges or walls formed at opposite ends of the
pairs of cam surfaces 35¢ and 354 to limit the
degree of rotation of ring 35 in each direction,
and hence, if desired, the pin 41 and drilled
radial opening 36h might be omitted. However,
by employing pin 41 in the manner disclosed,
any lateral force asainst or shearing strain upon
the lugs 32¢ and 324 of button 32 is avoided,

The operation of the switch is as follows: With
the switch parts in their normaj positions as
indicated in Figs. 1, 2. 3 and 5, the nlunzer 28
is freed to move upwardly under the bias cf
spring 55 (see Fig, 91) to effect engazemernt of

the upper contactor or contactors 30 of the pair 7

or pairs with the upner set or sets of statinnary
contacts 28, to provide for completion of a cir-
cu't cr circuits to be controlled by the switeh.
Under these conditions the pushbutton 32 (which

normally projects slightly above the upper end
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of the main body portion of ring 35, as shown in
Figs. 2, 3 and 5) may be manually depressed to
an intermediate position, such as that shown in
dotted lines in Fig, 4, wherein the upper bride-
ing contactors are disengaged from the upper
contacts on base 25: or the pushbutton 32 may
be depressed to its inner extreme position,
wherein the lower contactors are engaged with
their cooperating lower contacts on hase 25; it
being understood that the switch parts will as-
sume their normal positions (Figs. 2, 3, and 5)
upon manual release of the pushbhutton.

In accordance with my invention, however, the
ring 35 is adapted upon rotation thereof in g
clockwise direction (Fig. 1) to effect depression
of button 32 (and consequently of plunger 29)
to first effect disengagement of the upper con-~
tactors from the Upper contacts, and to continue
downward movement of the sets of contactors,
but without causing engagement of the lower
contactors with the lower contacts. The cam
surfaces 359 upon ring 35 then cooperate with
Iugs 32¢ and 32¢ upon button 32 to permit plung-
er 29 to move upwardly, carrying with it the
set of contactors 30 until the latter are in the
intermediate “off” position thereof shown in
PFig. 4. As will he obvious, with the pushbutton
32 la*ched in its so-called “safe” position shown
in Fig. 4, said button may be manually de-
pressed to effect engagement of the lower con-
tactors with the lower contacts. the contactors
bein~ autometically moved to their “off” posi-
irn shown in Fig. 4 upon manual release of hut-
ton 32. Similarly, upon counterclockwise move-
ment of ring 35 to the normal position thereof
shown in Figs. 1, 2. 3 and 5, the spring-biased
plunger 29 will act to return the contactors to
normal position, wherein the upper contactors
are engaged with the upper contacts as afore-
described.

A simple modification of the device shown in
Figs. 1 to 5, 7 and 8 may be made by omitting
the stop pin 41 (Wigs. 1 and 5) with the result
heretofore suegested; namely, that the lugs 32¢
and 329 will cooperate with edge portions of ring
A5 to positively limit the degree of rotation of
the rins in each direction. This is based upon
the ass'mption that the ring 35 will be used in
the normal manner aforedescribed; that is, to
eflect depression .of bushbutton 82 and of
nlun-er 79 to cause disengagement of the upper
confac'ors from the upper contacts. and then to
latch cr retain all of the contactors in disen-
raged position, as illustrated in Fig. 4. How-
ever the structural form and arrangement of the
narts is such that, upon manual depression of
htten 32 ta its inner extreme position the lower
contactors of the respective pairs will he en-
rFazed with the ceoperating lower contacts, ard
at the sam~ time the upper ends of the hugs 32¢
and 274 ynon the pushbutton will be positioned
slightly helow the plane of the lower edees of
sermental nortinns 38a ang 35b of rine 35,

Under such a condition, it is obvious that upon
a slight degree of rotary clockwise movement of
ring 35, said lower edges of segments 35b anA
352 would respectively overlie the uener ends of
lurs 32¢ and 32¢, with consequent latching or
retention of the lower contactors in engagement,
with the lower contacts. Thereafter unon a cor-
responding degree of comnterclnekwise rotation
of ring 35 the switch parts would be released to
move to. the intermediate “cff” positions therzof
respectively shown in Fig. 4: or. alternatively,
upon a relatively larger degree of further clock-
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wise movement the switch parts would be per-
mitted to snap to the respective normal positions
thereof shown in Figs. 1, 2, 3 and 5. The switch
just described would therefore provide for nor-
mal upper “on” positioning of the contactors, or
alternatively for latching the latter in their in-
termediate “off” position or their lower “on” po-
sition, with the additional feature of providing
for movement of the contactors either directly
from their lower “on” position to their upper
“on” position or to their intermediate “off” posi-
ticn. With an arrangement of the character
just described suitable legends could be applied to
panel 38, or to a plate attached thereto, to indi-
cate the proper directions and degrees of rota-
tion of ring 35 required to effect the various re-
sults aforedescribed, both with and without man-
ual depression of pushbutton 32.

Although I have shown but one arrangement
of contacts and contactors in the switch of Figs.
1to 5, 7 and 8, it is to be understood that all of
the various combinations of switch elements dis-
closed in my aforementioned application Serial
No. 449,756 may be employed in conjunction with
the selector ring type of operating mechanism
aforedescribed.

In the modification illustrated in Figs. 6, 9 and
10 the insulating base 25 and the parts carried
thereby, including the plate -34, the plunger (not
shown) and the contactors and contacts, may be
identical with the corresponding parts afore-
described, at least one set of lower stationary
contacts and a bridging contactor for coopera-
tion therewith being required to afford the func-
tion of latching the bridging contactor or con-
tactors in their lower “on” position. One or two
sets of upper contacts and one or two upper con-
tactors are usually provided in such a switch, the
latter contactors- being normally biased  into
bridging engagement with the respective sets of
upper contacts, in the manner aforedescribed.
The pushbutton 32 is identical with that afore-
described. '

The switch of Fig. 6 is shown as adapted for
base mounting, and for this purpose I prefer to
provide an adapter member of the character
shown at 42, which preferably is a metal die cast-
ing having 3 lower main body portion of substan-
tially cylindrical contour, the same having lat-
eral enlargements 42 and 420 extending throngh-
out the length thereof to accommodate diamet-
rically opposite passages 42¢, 424, which in turn
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accommodate the shanks of bolts 43, 43 extend- -

ing downwardly therethrough. Passages #2¢, §2d

are provided with enlarged or countersunk upper ¢

ends to 422, 42f to accommodate the heads 432
cf bolts 43. Bolts 43 are substantially longer than
the bolts 37 (Figs. 2 and 3) aforedescribed, the
threaded lower ends (not shown) of bolts 43 be-
ing adapted to take into tapped openings in a
panel or similar support, in the manner described
in my aforementioned application Serial No.
449,756,

The panel or cover member shown in dotted
lines at 44 in Fig. 6 is provided with a circular
opening 442 to accommodate and to provide ro-
tary clearance for the metal selector ring, desig-
nated by numeral 45, at least portions of which
ring extend upwardly beyond panel 44. Adapter
42 is provided with an upper circular bore 422 to
provide for upward insertion and relative rota-
ticn of the upper cylindrical portion of ring 45;
said adapter 42 also having a downwardly cpen-
ing recess 42h concentric with and of relatively
larger diameter than bore 428 to accommodate
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and provide rotary clearance for the diametrically
opposed integral lateral extensions 45f and 45¢ in
the form of flange segments. Recess 422 is pro-
vided at diametrically opposite points with in-
tegral stops or lugs (not shown) which are
aligned with and of substantially the same width
as the respective pushbutton lugs, one of which
is shown at 32¢ in Fig. 6. Said stops upon
adapter 45 respectively cooperate with the pairs
of adjacent ends 45, 45% and 45!, 45® of exten-
sions 45f and 452 to limit the angle of rotation of
ring 45 in opposite directions.

Ring 45 is provided at its lower edge with a
diametrically opposed pair of cam surfaces 45¢,
45¢, each of which preferably extends through a
rotary angle of sixty-nine degrees, and each pref~
erably rising from said lower edge at the rate of
six thousandths of an inch for each angular or
rotary degree thereof; which is the same as that
of the cam surfaces 35¢ (Fig. 8) aforedescribed.
At the lower end of each cam surface 45¢ a con-
vex radius of approximately one-sixty-fourth of
an inch is provided, as shown at point 452 and
450 in Fig. 10, a reversely extending cam surface
being provided at each point 452, 45° and lead-
ing to the horizontal lower edge portions 45°
and 459 of ring 45. Said horizontal edge portions
45p, 459 are preferably spaced upwardly approxi-
mately one-hundredth of an inch above the
points 45% and 45°. ‘The ring 45 is provided at the
upper edge with a pair of unstanding finger lugs
45t and 45! which are preferably shaped and po-
sitioned the same as the lugs 35" and 35! of ring
35 (see Fig. 8). It will thus be apparent that

5 rings 35 and 45 differ from each other only in

respect of the cam surfaces formed at the lower
edges thereof, respectively. It follows that said
rings may be cast in the same die by merely
employing different cores to provide the different
forms of cam surfaces desired. This feature is
important in respect of reducing the die cost for
production of the different rings.

The operation of the switch illustrated in Figs.
6, 9 and 10 differs from that of the switch first

5 described in respect of providing for latching or

retaining of the contactors in their lower “on”
position, and without provision for latching all
of the switch contactors in their intermediate,
or “off” position. Thus, with the switch parts
in their normal spring-biased positions shown in
Fig. 6, wherein the upper contactors are en-
gaged with the upper stationary contacts (f
employed), the button 32 may be manually de-
pressed to an intermediate position thereof to
disengage the upper contactors from their asso-
ciated upper contacts, or said button may be
manually depressed to its extreme inner posi-
tion to effect bridging engagement of the lower
contactors with their associated lower contacts;
the upper contactors being automatically reen-
gaged with the upper contacts upon manual re-
lease of the button 32.

" On the other hand, if it is desired to mechani-
cally latch and retain the lower contactors in
engagement with the lower contacts, this re-
sult may be attained by simply manually rotat-
ing the ring 45 in a clockwise direction to its
opposite extreme position from the extreme posi-
tion thereof shown in Fig. 6. This causes the

cam surfaces 45¢, 45° to act upon the pushbut-
ton lugs (one of which is shown at 32¢) to de-
press the bushbutton, as well as the plunger and
the contactors carried by the latter, until the
lower contactors are in bridging engagement
with the lower contacts; the cam surfaces 45¢




riding beyond the upper ends of the pushbutton
lugs (see 32¢) and the reverse cam surfaces at
points 45" and 45° resulting in the horizontal low-
er edge portions 45? and 459 resting upon the up-
per ends of said lugs. The arrangement is such
that adequate pressure of the lower contactors
against the lower contacts will be provided,
whereas the cam formations at the lower edge
of ring 45 will insure against accidental return
of the switch parts to their normal or biased
positions.

If ‘it is desired to effect disengagement of
the lower contactors from their associated con-
tacts, it is only necessary to effect a slight de-
free of counterclockwise movement of ring 45
(to effect engagement of cam surfaces 45¢ with
the upper ends of the pushbutton lugs), where-
upon the spring bias of the plunger will cause
automatic movement of all of the switch parts
(including ring 45) to the normal positions there-
of shown in Fig. 6.

From the foregoing descriptions of the two
forms of switches it will be apparent to those
skilled in the art that a ring having sets of
cams adapted to perform a combination of the
functions of both switches may readily be pro-
vided. In Fig. 8, for instance, two relatively
longer cam areas may be provided, the left-hand
ends of extension 35¢ and 35! being cut away
or shortened, and cam surfaces following cam
surfaces 354, 35¢ and extending in planes par-
allel to cam surfaces 35¢, 35¢ and leading to the
horizontal lower edge portions of the ring (in
. the manner illustrated at 45? and 459 in Fig. 10)
could be provided. Such sets of cams would, of
course, provide for latching all of the contac-
tors in their intermediate “off” .position, or for
latching the lower contactors in bridging en-
gagement with their associated contacts. An
arrangement of sets of cams similar to that
Jjust described is disclosed herein in Figs. 11 to
16, in respect of a three-position rotary switch,
which will now be described.

In a switch of the character illustrated in Figs.
6, 9 and 10 it is obvious that if upper contacts
are mounted upon base 25, with lower contacts
omitted, a simple “on” and “off” switch mech-
anism may be provided; the switch contactors
being then normally biased to their upper “on”
position, and. the same being movable to and
latched in their lower “off” position by the afore-
mentioned clockwise rotation of ring 45. Con-
versely, with a switch like that of Fig. 6 hav-
ing lower contacts, with upper contacts omitted,
the contactors would be normally biased to an
upper “off” position, and the same could be
moved to and latched in their lower “on” posi-
tion by the aforedescribed extreme clockwise
movement of ring 45.

In the switch of Figs. 11 to 16 certain of the
parts may be identical with corresponding parts
shown in Figs. 1 to 5, and such parts have been
given like numerals of reference. Thus the
base 25 and the parts carried thereby, includ-
ing plunger 29, may be identical with the parts
aforedescribed. As shown in Fig. 12, however, a
relatively small molded insulating member 46 is
recessed to provide a fairly close fit thereof over
the reduced upper end 29° of extension 292 and
a portion of the latter, the aforementioned spring
wire ring 33 being employed in the manner afore-
described to provide a frictional connection be-
tween member 46 and said plunger 28.

As best illustrated in Fig. 16, member 46 is of
substantially cylindrical external contour, the
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same having a pair of. diametrically opposed
integral laterally extending lugs 46+ and 46b,
each of which is provided with paralle] flat side
surfaces, a flat lower surface which is in a plane

-flush with the lower surface or edge of member

46, and convex upper surfaces which are of sub-
stantially circular contour. Said curved upper
surfaces of. lugs 462 and 46° are located a pre-
determined distance below the plane of the cir-
cular, flat upper end 46¢ of member 46.

A molded insulating actuating member 47 is
provided with a downwardly opening cylindri-
cal recess 4712 (Fig. 12) to freely but rather
closely fit around the cylindrical body portion
of member 46; member 41 having formed in the
peripheral wall of recess 471* two diametrically
opposed sets of downwardly facing cam surfaces,
the corresponding cam surfaces of said sets be-
ing respectively designated 417%, .47¢, 474, 47¢ and
41 (see Fig. 15). Said pairs of like cam sur-
faces are adapted to ride over the aforemen-
tioned lugs 462 and 46° on member 46 to con-
trol the vertical position of the latter, and con-
sequently of the plunger 28 and the contactors.
carried thereby. Member 47 is further provided
at its lower end with a diametrically opposed
pair of like integral laterally extending lugs 47s,
47¢, each of which is provided with a vertical
side edge 471t which is preferably flush with the
vertical wall surface 471 adjacent to the respec-
tive cam surface 471°, and each lug 41 is also pro-
vided with a vertical side edge 41! spaced a pre-
determined rotary or angular distance from edge
471h, Said side edges 4Th and 471! are prefer-
ably located in planes radial to the axial center
of member 47, as best illustrated in Fig. 14. Said
lugs 41¢ are adapted to cooperate with suitable
stop lugs, hereinafter described, to limit the
degree of angular movement or rotation of mem-
ber 47 in each direction.

The main body portion of member 47 is pref-
erably of cylindrical form as indicated at 47k,
to freely rotate within a correspondingly shaped
opening or passage 482 in g bushing 48 whose rel-
atively large annular upper end portion 48° is
vertically milled peripherally, as indicated at 48¢
in Fig. 11, to facilitate turning or tightening
thereof. Bushing 48 is provided with a reduced
and externally threaded lower end portion 489,
whereby a horizontal annular clamping shoulder
48¢ is provided.

The threaded lower end 489 of said bushing
is adapted to cooperate with a threaded open-
ing 492 in a die cast metal adapter member 49
(Figs. 12 and 13). Interposed between the upper
end -of base 25 and the lower end of adapter 49
is a flat, punched sheet metal plate 59, said plate
having diametrically opposed notched lugs to be
interlocked with the shanks of screws 37, 31 which
extend upwardly through the bolt passages in
base 25 and take into tapped openings 49" and
49¢ in adapter 49. Plate 50 is provided with a
central circular opening 50% of a size to provide
reciprocating clearance for the lugs 46* and 46°
upon member 46, but the material of plaie 50
around opening 502 is adapted to underlie por--
tions of the arcuate widths of the aforementioned
lugs 418, 475 on member 47, as shown in Fig. 13.

Adapter 49 is provided in its lower surface with
an annular recess 499 (Figs. 12 and 13) against
the upper end wall 49¢ of which the flat portion
51 of g punched and stamped sheet metal ring
5f is adapted to seat, said ring having a central
circular opening 51P of substantially the same
diameter as opening 50% in plate 58. Ring 51




&

is provided, in substantial alinement with the
periphery of opening §ib with a pair of diametri-
cally opposed, downwardly bent, integral, rectan-
gular lugs 5!¢ and 519, the lower ends of which
are adapted to seat against plate 50, as shown
in Fig. 12.

The upper end wall 49¢ of recess 499 is pro-
vided with a pair of downwardly opening notches
which are both located at one side of the vertical
plane of the line 12—12 of Fig. 11, said notches
being respectively spaced at an angle of forty-
five degrees from said plane and at an angle of
ninety degrees from each other. One of said pair
of notches is shown at 497 in Fig. 13. Ring 51
.is provided with an integral rectangular periph-
eral lug §i¢ (Fig. 13) which is displaced at an
angle of forty-five degrees from lug 5i¢ (Fig. 12)
and is bent to extend vertically upwardly from
the flat portion §i2 of said ring. When lug 5i¢
is positioned within notch 49%f, as shown in Fig.
13, the stop lugs 5ic and 519 will be located in
alinement with the plane of line {2—I12 of Fig.
11, as shown in Fig. 12; whereas, when lug 5i¢
is positioned within the other notch (not shown)
displaced ninety degrees therefrom, the lugs §i°¢
and 509 will be correspondingly positioned at an
angle displaced ninety degrees from the respec-
tive positions thereof shown in Fig. 12. The
purpose of such an arrangement is to provide
for mounting of the complete switch unit in dif-
ferent angular or rotary positions with respect to
a panel or similar support, while providing for
proper cooperation of rotary member 47 with the
legends upon an indicating plate 52, or the like.

Thus, as shown in Fig. 11, plate 52 is provided
with legends “A,” “B” and “C,” displaced at
angles of approximately forty-five degrees from
each other, the legends “A” and “C” being like-
wise respectively spaced forty-five degrees from
the plane of line {2—12. The diametrically posi-
tioned integral extension 47 is of relatively thin,
elongated rectangular form in transverse cross
section, and the same is preferably provided with
2 groove 41 extending throughout the major
portion of the upper surface and the major por-
tion of one relatively thin side surface thereof,
as shown in Figs. 11, 12 gnd 13. Said groove is
preferably provided with a layer or coating of
enamel or paint of g color (such as white) con-
trasting with the color of member 47 (which is
preferably black).

With reference to Fig. 11, the groove 412 is
positioned in approximate alinement with legend
“A,” to indicate that the switch contactor or con-
tactors are in their upper “on” position. When
member 47 is rotated clockwise to its first latched
position groove 41® will be alined with legend
“B” to indicate intermediate “off”’ position of all of
the contactors; and when member 47 is rotated to
its extreme clockwise position groove 4T™ will be
substantially alined with legend “C” to indicate
that the bridging contactor or contactors are in
their lower “‘on” position.

As shown in Figs, 12 and 13, plate 52 is pro-
vided with g circular opening to accommodate
the reduced and threaded portion 48¢ of bushing
48; and as shown in Fig. 11 said plate is provided
with a downwardly bent lug 522, which is adapt-
ed to extend through an opening (not shown) in
a supporting panel 53 and into a suitably posi-
tioned cylindrical recess 488 in the upper surface
of adapter 49. The legends “A,” “B” and “C”

aforementioned are, of course, merely arbitrary,
and more definite legends such as ‘“Forward,”
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“Off” and “Reverse” (for instance) will normally
be employed.
The two-position rotary selector switeh illus-

‘trated in Figs. 17 to 20 is in general quite sim-
‘ilar to the switch just described, and many of the

aforesaid parts may be employed. Thus the base
25 and the elements associated therewith, includ-
ing the combined stationary contact and terminal
members, the plunger 29 (of which the extension
298 is shown) and the contactors carried by the
latter, may be the same as those aforedescribed.
Likewise the plate §0 and stop member 51 may be
identical with the corresponding parts of the
three-position rotary switch, the insulating cap
member 46 being also common to these switches.

The switch of Figs. 17 to 20 is of the base
mounted type, wherefore I provide a die cast
metal adapter member 54 which is provided with
an unthreaded central opening 54® of a size to
rotatably accommodate the intermediate cylin-
drical portion 552 of the manually rotatable se-
lector member 55, which consists of molded in-
sulating material. Adapter 54 is provided at its
lower end with an annular recess 54 (Fig. 18)
substantially corresponding to the recess 49¢ of
member 49 (Fig. 12). The aforedescribed stop
member 5{ has its flat portion 5= seated against
the ena wall 54¢ of recess 54V, its upwardly ex-
tending lug being adapted to fit into that notch
(not shown) which corresponds to the notch 49f
in Fig. 13, to provide for positioning of down-
wardly extending lugs 5i¢ and 544 as shown in
Fig, 18.

Member 55 is provided at its lower end with a
pair of diametrically opposed laterally extending
integral lugs 559, 55¢ which are of greater arcuate
length than the lugs of member 47 (see Figs. 15
and 20 for comparison). Member 55 is also pro-
vided at its lower end with diametrically opposed
sets of downwardly facing cam surfaces 55e, 851,
552, which are respectively adapted to cooperate
with the curved upper ends of lugs 46* and 46°
of insulating cap 46 (see Fig. 16) to control the
vertical position of plunger 29 and the contactors
carried thereby.

As will be apparent from comparison of Fig. 20
with Fig. 15, each cam surface 55¢ extends down-
wardly at an angle corresponding to the angle of
cam surfaces 470 in Fig. 15, whereas the-cam sur-
faces 55¢ are continued to the lower edge of mem-
ber 55, the same terminating in the humps 55¢
which lead to the respective surfaces 55¢. Thus
with member 55 in its extreme counterclockwise
position (Figs. 17 and 18) the lugs 46% and 46
of cap 46 will be moved (by the spring bias of the
plunger 29) to the respective upper ends of cam
surfaces §5¢, one end of each of the lugs 559
engaging the respective stop lugs 51¢, 514 to pre-
vent additional counterclockwise rotation of
member §5. Upon clockwise rotation of member
55 the cam surfaces §5¢ will coact to depress lugs
462 and 46° of cap 46, and also plunger 29 and the
contactors carried thereby, until the lower con-
tactor or contactors are in bridging engagement
with the lower contacts of the switch, the cam
surfaces 55¢ finally resting upon the upper ends
of lugs 462 of cap 46, and the humps 55f prevent-
ing accidental counterclockwise movement of
member 55. At the same time the other ends of
the respective lugs 559 on member 55 will engage
the opposite edges of stop lugs 5i¢ and 5t¢ on
member 51 to positively limit the degree of clock-
wise movement of member 585,

The reduced finger grip portion 55" at the
upper end of member §5 is provided with a groove
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55! for cooperation with legends “D” and “E” to
indicate the circuit controlling condition of the
switch,

Also, as will be apparent to those skilled in the
art, a manually rotatable member of the length
shown at 47 in Fig. 12, or of the shorter length
shown at 55 in Fig. 18 may be provided at its
lower edge with sets of cam surfaces correspond-
ing to those shown at 35¢, 35¢ and 354 in Fig. 8,
to provide for performance of functions similar to
those of the switch shown in Figs. 1 to 5.

I claim: :

1. The combination with an electric switch
having a reciprocable insulating member, a pair
of punched and stamped sheet metal bridging
contactors of like form carried by said member
and spring-biased away from each other, said
member having means formed integrally there-
with to positively limit the degree of separation

of said contactors, said contactors being alined

with each other throughout their respective areas,
spring means associated with said member to
normally bias the same and said contactors to a
given normal position thereof wherein said con-
tactors are engaged with each other against said
first mentioned spring-bias, a manually operable
member associated with said reciprocable mem-
ber, said manually operable member being rotat-
able between a given normal position and an
extreme position spaced at a predetermined angle
with respect thereto and having a plurality of
cam surfaces formed thereon, and said recipro-
cable member heving elements associated there-
with and adapted for engagement by said cam
suraces to provide for movement of said recipro-
cable member to and for positive but releasable
retention thereof in a position other than its
normal position as an incident to movement of
said rotatable member from its normal position
through a predetermined rotary angle.

2. The combination with an electric switch
having a reciprocable insulating member, a pair
of bridging contactors carried by said member
and spring-biased away from each other, said
member having means to positively limit the de-
gree of separation of said contactors, said con-
tactors being of like form and the same being
alined with each other throughout the respective
areas thereof, spring means associated with said
member t0 normally bias the same and said con-
tactors to a given normal position thereof where-
in said contactors are engaged with each other
against said first mentioned spring-bias, 8. manu-
ally operable member associated with said recip-
rocable member, said manually operable member
being rotatable between opposite extreme posi-
tions and having a plurality of cam surfaces
formed thereon, said reciprocable member hav-
Ing elements associated therewith and adapted
for engagement by said cam surfaces to provide
for movement of said reciprocable member to a
plurality of positions other than its normal posi-
tion as an incident to movement of said rotatable
member from one extreme position thereof to
the other, and said cam surfaces cooperating
with said elements to positively but releasably
retain said reciprocable member in any one of
said plurality of other positions thereof.

3. An electric switch unit complete in itself,
comprising & recessed molded insulating base
having two pairs of upper contacts and two pairs
of lower contacts respectively arranged in com-
mon planes transversely of the recess, each pair
of upper contacts overlying a pair of lower con-
tacts adjacent each of two opposed walls of the
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recess, 2 molded insulating plunger slidable with-
in said recess, two pairs of upper and lower bridg-
ing contactors carried by said plunger at opposite
sides thereof for cooperation with said pairs of
upper and lower contacts selectively, a coiled
compression spring interposed between the con-
tactors of each pair and normally tending to ef-
fect & predetermined degree of separation there-
of, a coiled compression spring interposed be-
tween the bottom wall of said recess and said
plunger, whereby said upper contactors are nor-
mally biased into engagement with their associ-
ated pairs of upper contacts, an insulating mem-
ber attached to the upper end of said plunger,
said member having a pair of diametrically op-
posed lugs formed integrally therewith and ex-
tending laterally therefrom, a metal adapter
member overlying the open upper end of said
recess and adapted for rigid attachment to said
base, a member carried by said adapter member
and adapted for rotation through a predeter-
mined angle relatively thereto, and said rotatable
member having a plurality of cam surfaces
formed thereon for cooperation with the afore-
mentioned lugs to provide for movement of said
upper contactors to and for positive but releas-
able retention thereof in a position other than
their aforementioned normally engaged position.

4. An electric switch unit complete in itself,
comprising a recessed molded insulating base
having two pairs of upper contacts and two pairs
of lower contacts respectively arranged in com-
mon planes transversely of the recess, each pair
of upper contacts overlying a pair of lower con-
tacts adjacent each of two opposed walls of the
recess, a molded insulating plunger slidable with-
in said recess, two pairs of upper and lower bridg-
ing contactors carried by said plunger at oppo-
site sides thereof for cooperation with said pairs
of upper and lower contacts selectively, a coiled
compression spring interposed between the con-
tactors of each pair and normally tending to
effect a predetermined degree of separation
thereof, a ceiled compression spring interposed
between the bottom wall of said recess and said
plunger, whereby said upper contactors are nor-
mally biased into engagement with their associ-
ated pairs of upper contacts, an insulating mem-
ber attached to the upper end of said plunger,
said member having a pair of diametrically op-
posed lugs formed integrally therewith and ex-
tending laterally therefrom, a metal adapter
member overlying the open upper end of said
recess and adapted for rigid attachment to said
base, a member carried by said adapter member
and adapted for rotation through a predeter-
mined angle relatively thereto, said rotatable
member having 'a plurality of cam surfaces
formed thereon for cooperation with the afore-
mentioned lugs to provide for movement of said
upper contactors -to and releasable retention
thereof in a position other than their aforemen-
tioned normally engaged position, and means
comprising a pair of bolts common to said adapt-
er member and said base to provide for attach-
ment thereof as a unit to a suitable support at
the rear end of said base.

5. An electric switch unit complete in itself,
comprising a recessed molded insulating base
having two pairs of upper contacts and two pairs
of lower contacts respectively arranged in com-
mon planes transversely of the recess, each pair.
of upper contacts overlying a pair of lower con-
tacts adjacent each of two opposed walls of
the recess, a molded insulating plunger slidable
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within said recess, two pairs of upper and lower
bridging contactors carried by said plunger at
opposite sides thereof for cooperation with said

pairs of upper and lower contacts selectively, a -

coiled compression spring interposed between the
contactors of each pair and normally tending
to effect a predetermined degree of separation
thereof, a coiled compression spring interposed
between the bottom wall of said recess and said
plunger, whereby said upper contactors are nor-
mally biased into engagement with their associ-
ated pairs of upper contacts, an insulating mem-
ber attached to the upper end of said plunger,
said member having a pair of diametrically op-
posed lugs formed irtegrally therewith and®ex-
tending laterally - therefrom, a metal adapter
member overlying the open upper end of said re-
cess and adapted for rigid attachment to said
base, a member carried by said adapter member
and adapted for rotation through a predeter-
mined angle relatively thereto, said rotatable
member having a plurality of cam surfaces
formed thereon for cooperation with the afore-

mentioned lugs to provide for movement of said -

upper contactors to and for releasable retention
thereof in a position other than their aforemen-
tioned normally engaged position, means  com-
prising & - pair .of bolts extending- upwardly
through said base into tapped openings in said
adapter member to rigidly attach the same to
each other, said adapter member having a
threaded portion at the upper end thereof, and
g cylindrical threaded member adapted for co-
operation with said threaded portion to provide
for one-hole mounting of the device as a unit
upon a perforated panel or similar support.

6. In an electric switch, the combination with
a molded insulating base having & main recess
open at one end and also having side recesses
communicating with said main recess intermedi-
ate the opposite ends of the latter, said side re-
cesses being adapted to accommodate two pairs
of contacts on each side of a plane coincident
with the longitudinal axis of said main recess,
said side recesses permitting the contacts to be in-
serted from outside the base ard to be projected

into said main recess and each side recess pro-

viding for a plurality of contacts opposed seats
paced from each other longitudinally of said base,
3 molded insulating plunger reciprocable within
said main recess, said plunger having seats for
bridging contactors to cooperate with all of the
pairs of contacts, a coiled compression spring in-
terposed between the bottom wall of said main

recess and said plunger, whereby certain of said

contactors are biased to a normal position where-
in they bridge the contacts of certain of said
pairs, & manually operable member rotatable be-

tween a given normal position and .an extreme

position spaced at a predetermined angle with
respect thereto and having a plurality of sets of
cam surfaces formed thereon, and said plunger
having elements associated therewith and coop-
erable with said sets of cam surfaces to provide
for movement of said last mentioned contactors
to and for positive retention thereof in a position
other than their normal position as an incident
to a predetermined degree of movement of said
rotatable member.

7. In an electric_switch, the combination with
a molded insulating base having a main recess
~ open at one end and also having side recesses

communicating with said main recess interme-
diate the opposite ends of the latter, said side
recesses being adapted to accommodate two pairs
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of contacts on each side of a plane coincident with
the longitudinal axis of said main recess, said side
recesses permitting the contacts to be inserted

from outside the base and to be projected into

said main recess and each side recess providing
for a plurality of contacts opposed seats spaced
from each other longitudinally of said base, &
molded insulating plunger reciprocable within
said main recess, said plunger having seats for
bridging contactors to cooperate with all of the
pairs of contacts, a coiled compression spring in-
terposed between the bottom wall of said main
recess and said plunger, whereby certain of said
contactors are biased to a normal position where-
in they bridge the contacts of certain of said
pairs, a manually operable member rotatable
through a predetermined angular range and hav-
ing a plurality of sets of cam surfaces formed
thereon, and said plunger having elements asso-
ciated therewith and cooperable jointly with said
sets of cam surfaces to provide for movement of
said contactors to a plurality of positions other
than the normal position, one of said last men-
tioned positions providing for disengagement of
all contactors from their cooperating contacts
and another of said positions providing for bridg- °
ing of the contacts of other of said pairs,

8. In a rotary selector switch, in combination,
a molded insulating base having a recess, an in-
sulating plunger reciprocable: within said recess
and spring-biased outwardly with respect there-
to, a plurality of sets of stationary contacts po-
sitioned within said recess and spaced axially of
the latter, s plurality of contactors carried by
said plunger and movable by the latter into and
out of bridging engagement with said axially
spaced sets of contacts selectively, certain of said .
contacts cooperating with said contactors to limit
the degree of outward displacement of said
plunger, said plunger having a pair of diametri-
cally opposed lugs associated therewith at the
upper end thereof, a manually rotatable member
having sets of cam surfaces formed thereon and
overlying said lugs, said member when rotated in
opposite directions throughout & predetermined
range being adapted to effect and permit recipro-
cation of said plunger in opposite directions se-
lectively to provide for corresponding movements
of said contactors, a metal adapter member sur- "
rounding said rotatable member and having as-
sociated means to prevent substantial axial dis- .
placement of said rotatable member and to limit
the latter to rotation within a given angular
range, and common means associated with said -
adapter member and said base to provide for
rigid securement thereof to each other and to a
suitable support. i

9. In a rotary selector switch, in combination, -
a molded insulating base having a recess, an in-
sulating plunger reciprocable within said recess
and spring-biased outwardly with respect there-
to, a plurality of sets of stationary contacts posi-
tioned within said recess and spaced axially of the
latter, a plurality of contactors carried by said
plunger and movable by the latter into and out of
bridging engagement with said axially spaced sets
of contacts. selectively, certain of said contacts
cooperating with said contactors to limit the de-
gree of outward displacement of said plunger, a

-molded insulating pushbutton frictionally at-

tached to said plunger at the upper end of the
latter, said pushbutton having a pair of diametri-
cally opposed laterally extending lugs formed in-
tegrally therewith, a manually rotatable member
having sets of downwardly facing camn surfaces
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formed thereon and overlying said lugs, said
member when rotated in opposite directions be-
ing adapted to effect and permit reciprocation of
said plunger in opposite directions selectively to
provide for corresponding movements of said con-
tactors, a metal adapter member surrounding
said rotatable member and having associated
means to prevent substantial axial displacement
of said rotatable member and to positively limit
the latter to rotation in opposite directions with-
in a given angular range, means associated with
said adapter member and said base to. provide
for rigid securement thereof to each other and
to a suitable support, and means providing for
certain manual operations of said pushbutton in-
dependently of said rotatable member in certain
rotary positions of the latter.

10. In a rotary selector switch, in combination,
8 molded insulating base having a recess open-
ing to one end thereof, a plunger reciprocable
within said recess and guided by the side walls
of the latter, a coiled compression spring inter-
posed between the bottom wall of said recess and
said plunger to normally bias the latter toward
the outer extreme position thereof, axially spaced
sets of stationary contacts positioned within said
recess and bridging contactors carried by said
plunger, certain of said sets of contacts coop-
erating with said contactors to positively limit
the degree of outward movement of said plunger,
said plunger having a pair of opposite laterally
extending lugs associated therewith at the upper
end thereof, a rotatable member having diamet-
rically opposite sets of downwardly facing cam
surfaces formed thereon for cooperation with
said lugs, said last mentioned member in one ro-
tary position thereof permitting bridging en-
gagement of certain of said contactors with their
associated contacts under the bias of said
plunger, said last mentioned member being
adapted for manual rotation to and yieldable re-
tention in another position wherein said last
mentioned contactors are disengaged from said
contacts, a metal adapter member rigidly secured
to the upper end of said base and adapted to pro-
vide a bearing for said rotatable member, and said
bearing and said rotatable member having parts
associated therewith to positively limit the degree
of rotation of said rotatable member in each di-

rection and to positively prevent substantial axial :

displacement of said rotatable member relatively
to said adapter member.

11. In a rotary selector switch, in combina-
tion, a molded insulating base having a recess
opening to one end thereof. a plunger recipro-
cable within said recess and guided by the side
walls of the latter, a coiled compression spring
interposed between the bottom wall of said recess
and said plunger to normally bias the latter
toward the outer extreme position thereof, axi-
ally spaced sets of stationary contacts positioned
within said recess and bridging contactors car-
ried by said plunger, certain of said sets of con-
‘tacts cooperating with said contactors to posi-
tively limit the degree of outward movement of
said plunger, said plunger having a pair of op-
posite laterally extending lugs associated there-
with at the upper end thereof, a rotatable mem-
ber having diametrically opposite sets of down-
wardly facing cam surfaces formed thereon for
cooperation with said lugs, said last mentioned
member in one rotary position thereof permitting
bridging engagement of certain of said con-
tactors with their associated contacts under the
bias of said plunger, said last mentioned member

9

being adapted for manual rotation to and yield-
able retention in another position wherein said

- last mentioned contactors are disengaged from
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sald contacts, a metal adapter member rigidly se-
cured to the upper end of said base and adapted
to provide a bearing for said rotatable member,
said bearing and said rotatable member having
parts associated therewith to positively limit the
degree of rotation of said rotatable member in
each direction and to positively prevent substan-
tial axial displacement of said rotatable member
relatively to said adapter member, and means
associated with said adapter member and said
base to provide for rigid securement thereof as a
unit to a suitable support.

12. In a rotary selector switch, in combina-
tion, a molded insulating base having a recess
opening to one end thereof, a plunger recipro-
cable within said recess and guided by the side
walls of the latter, a coiled compression spring
interposed between the bottom wall of said recess
and said plunger to normally bias the latter to-
ward the outer extreme position thereof, axially
spaced sets of stationary contacts positioned
within said recess and bridging contactors car-
ried by said plunger, certain of said sets of con-
tacts cooperating with said contactors to posi-
tively limit the degree of outward movement of
said plunger, said plunger having a pair of op-
posite laterally extending lugs associated there-
with at the upper end thiereof, a rotatable mold-
ed insulating member having diametrically op-
posite sets of downwardly facing cam surfaces
formed thereon for cooperation with said lugs,
said last mentioned member in one rotary posi-
tion thereof permitting brideing engagement of
certain of said contactors with their associated
contacts under the bias of said plunger, said last
mentioned member being adapted for manual
rotation to and yieldable retention in another
position wherein said last mentioned contactors
are -disengaged from said contacts, a metal
adapter member rigidly secured to the upper end
of said base and adapted to provide a bearing
for said rotatable member, said bearing and said
rotatable member having parts associated there-
with to positively limit the degree of rotation
of said rotatable member in each direction and
to positively prevent substantial axial disploce-
ment of said rotatable member relatively to said
adapter member, means associated with said
adapter member and said base to provide for
rigid securement thereof as a unit to a suitable
support, said last mentioned means including a
flanged bushing having threaded engagement
with said adapter member to provide for clamp-
ing engagement of the latter with the inner sur-
face of-a panel or similar support, and said bush.
ing having an opening tc accommodate an in-
termediate portion of the length of said rotatable
member to provide an additional bearing for the
latter. ’

13. In an electric switch of the reciprocating
contactor type, in combination, a one-piece
molded insulating base having a recess formed
therein and opening to one end thereof, & one- .
piece molded insulating plunger positioned with-
in said recess and slidably engaged with the side
walls thereof, a coiled compression spring inter-
posed between the bottom wall of said recess and
said plunger to normally bias the latter outward-
ly with respect thereto, a plurality of axially
spaced sets of stationary contacts positioned with-
in said recess, a plurality of bridging contactors
carried by said plunger and having a predeter-




10
mined degree of axial movement with respect
thereto, certain of said sets of contacts cooperat-
ing with said contactors to positively limit the
degree of ocutward movement of said plunger, said
plunger having a reduced upper end portion, a
recessed molded insulating member telescopically
engaged with said reduced end of the plunger,
a spring wire ring interposed between the pe-
riphery of said reduced end and said member to
provide a frictional connection belween said
parts, said member having a pair of diametrically
opposed laterally extending lugs formed integrally
therewith, a rotatable actuating member having
a portion surrounding the main body portion of
said insulating member, and said rotatable mem-
ber having diametrically opposite sets of down-
wardly facing cam surfaces formed thereon for
cocperation with the upper end portions of said
pair of lugs, whereby said rotatable member is
adapted in one rotary position thereof to permit
engagement of certain of said contactors with cer-
tain of said contacts and is adapted upon rotary
movement thereof to another position to effect
disengagement of said last mentioned contacts
and yieldable retention of the latter in such dis-
engaged position.

14. In an electric switch of the reciprocating
contactor type, in combination, a one-piece mold-
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ed insulating base having a recess formed there-

in and opening to one end thereof, s one-piece
molded insulating plunger positioned within said
recess and slidably engaged with the side walls
thereof, a coiled compression spring interposed
between the bottom wall of said recess and said
plunger to normally bias the latter outwardily
with respect thereto, a plurality of axially spaced
sets of stationary contacts positioned within said
recess, a plurality of bridging contactors carried
by said plunger and having a predetermined de-
gree of axial movement with respect thereto, cer-
tain of said sets of contacts cooperating with said
contactors to positively limit the degree of out-
ward movement of said plunger, said plunger
having a reduced upper end portion, a recessed
molded insulating member telescopically engaged
with said reduced énd of the plunger, g spring
wire ring interposed between the periphery of
said reduced end and said member to provide a
frictional connection between said parts, said
member having a pair of diametrically opposed
laterally extending lugs formed integrally there-
with, a rotatable actuating member having a por-
tion surrounding the main body portion of said
insulating member, said rotatable member hav-

ing diametrically opposite sets of downwardly
" facing cam surfaces formed thereon for cooper-
ation with the upper end portions of said pair
of lugs, whereby said rotatable member is adapt-
ed in one rotary position thereof to permit en-
gagement of certain of said contactors with cer-
tain of said contacts and is adapted upon rotary
movement thereof to ancther position to effect
disengagement of said last mentioned contacts
and yieldable retenticn of the latter in such dis-
engaged position, and said rotatable member be-
ing also adapted in another rotary position there-
of to effect engagement of other of said contac-
tors with other of said contacts and to yieldably
maintain such engagement.

15. In an electric switch of the reciprocating
contactor type, in combination, a one-piece mold-
ed insulating base having a recess formed there-
in and opening to cne end thereof, a one-piece
molded insulating plunger positioned within said
recess and slidably engaged with the side wallg
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thereof, a coiled compression spring interposed
between the bottom wall of said recess and said
plunger to normally bias the latter outwardly
with respect thereto, a plurality of axially spaced
sets of stationary contacts positioned within said
recess, a plurality of bridging contactors carried
by said plunger and having a predetermined de-
gree of axial movement with respect thereto, cer-
tain of said sets of contacts cooperating with said
contactors to positively limit the degree of out-
ward movement of said plunger, said plunger
having a reduced upper end portion, a recessed
molded insulating member telescopically engaged
with said reduced end of the plunger, a spring
wire ring interposed between the periphery of
said reduced end and said member to provide a
frictional connection between said parts, said
member having a pair of diametrically opposed
laterally extending lugs formed integrally there-
with, a rotatable actuating member having a por-
tion surrounding the main body portion of said
insulating member, said rotatable member hav-
ing diametrically opposite sets of downwardly
facing cam surfaces formed thereon for cooper-
ation with the upper end portions of said pair
of lugs, whereby said rotatable member is adapt-
ed in one rotary position thereof to permit en-
gagement of certain of said contactors with cer-
tain of said contacts and is adapted upon rotary
movement thereof to another position to effect
disengagement of said last mentioned contacts
and yieldable retention of the latter in such dis-
engaged position, a metal adapter member rig-
idly attached to the upper end of said base and
adapted to provide a bearing for said rotatable
member, and said bearing and said rotatable
member having parts associated therewith to
positively limit the degree of rotation of said ro-
tatable member in each direction and to restrain
the latter against substantial axial displacement.

16. In an electric switch of the reciprocating
contactor type, in combination, a one-piece moid-
ed insulating base having a recess formed there-
in and opening to one end thereof, a one-piece
molded insulating plunger positioned within said
recess and slidably engaged with the side walls
thereof, a coiled compression spring interposed
between the bottom wall of said recess and said
plunger to normally bias the latter outwardly
with respect thereto, a plurality of axially spaced
sets of stationary contacts positioned within said
recess, g plurality of bridging contactors carried
by said plunger and having a predetermined de-
gree of axial movement with respect thereto,
certain of said sets of contacts cooperating with
said contactors to positively limit the degree of
outward movement of said plunger, said plunger
having a reduced upper end portion, g recessed
molded insulating member telescopically engaged
with said.reduced end of the plunger, a spring
wire ring interposed between the periphery of
said reduced end and said member to provide g
frictional connection between said parts, said

‘member having a pair of diametrically opposed

laterally extending lugs formed integrally there-
with, a rotatable actuating member having a por-
tion surrounding the main body portion of said
insulating member, said rotatable member hav-
ing diametrically opposite sets of downwardly
facing cam surfaces formed thereon for coop-
eration with the upper end portions of said pair
of lugs, whereby said rotatable member is adapt-
ed in on’ rotary position thereof to permit en-
gagement of certain of said contactors with cer-
tain of said contacts and is adapted upon rotary
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movement thereof to another position to effect
disengagement of said last mentioned contacts
and yieldable retention of the latter in such dis-
engaged position, said rotatable member being
also adapted in another rotary position thereof
to effect engagement of other of said contactors
with other of said contacts and to yieldably
maintain such engagement, a die cast meta]
adapter member rigidly attached to the upper

5

end of said base and adapted to provide & bear- 10

11

ing for said rotatable member, said bearing and
said rotatable member having parts associated
therewith to restrain said rotatable member
against axial movement in either direction and
to positively limit the degree of rotation thereof,
and said adapter member having elements as.
sociated therewith to provide for one-hole at-
tachment of said switch ag g unit to a suitable
support.

CLYDE F. ROBBINS,




