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1

This invention relates to selector switches of a
type which is rotatable manually to select a de-
sired set of contacts for controlling the desired
circuit and which may be pushed or pulled to
open or to vary the power line arrangements.

The invention further relates to provision in
this type of selector switch whereby the selection
can take place ounly after the power circuit con-
tacts have been opened.

It is an object of this invention to provide an
improved switch structure of the type described
wherein selection and momentary contact can be
made of either one of a pair of control circuits
while the power circuit contacts are held in open
position and which, when released, is automati-
cally returned to a mid or central position in
which the control circuit contacts are permitted
to return to a normal condition, the power cir-
cuit contacts are automatically closed and the

switch structure is locked in the mid position

against further rotative movement until the
power contacts are again opened.

In the drawings—

Fig. 1 is a broken view in side elevation of a
selector switch in accordance with this invention;

Fig. 2 is a longitudinal sectional view of a por-
tion of the switch structure taken as on line 2—2
of Fig. 1;

Fig. 8 is an exploded perspective view of cer-
tain parts of the switch operating mechanism;

Fig. 4 is a longitudinal secticnal view of g por-
tion of the switch structure, at the left in Fig. 1,
taken as on line 4—4 of Fig. 1;

Fig. 5 is a plan view of the face of the casing
member as seen looking from the right in Fig. 4,
the casing member being shown as detached from
the switch structure;

Figs. 6 and 7 are plan views looking from the
right in Fig. 4 showing the cooperating parts

which effect the return of the switch parts to a

normal position, Fig. 6 showing the parts in nor-
mal position, one spring being removed to show
the spring recess and Fig. 7 showing the parts
when operated to effect a control circuit opera-
tion; and

Fig. 8 is an inverted plan view drawn to g small-
er scale of the element shown at the left in Fig.
3.
The invention is shown in the drawings in con-
nection with a switch of the push-pull type hav-
ing the general construction of the switch shown
in my co-pending application, Serial No. 576,270,
filed February 5, 1945. A switch as disclosed in my
co-pending application comprises sections such as
A, B and C, formed as molded insulating base
members which carry various conductive or func-
tional parts and are secured together by bolts 10
which extend through all the sections and have
nuts 11 thereon. Operation of the device is by
rotation of a shaft 20 which passes through all
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the sections and carries a handle 22 at one end.
Of the various sections, section A may contain
fixed and movabhle contacts and is shown as a
rectangular insulating body or base member 30
having a chamber in which are mounted spaced
contacts 48 having extensions leading to outer
faces of the member 2% for the usual circuit
connections (not shown). The circuit through
the contacts 48 is arranged to be completed
by contacts £8 mounted on a nonconduc-
tive bridging member 24 and connected by a
metallic strip 35. The bridging member 24 is
freely mounted on g portion 28a of the shaft 28
of reduced diameter and is held in engagement
with the shoulder 286 by a spring 44 which sur-
rounds the shaft portion 28a and is held confined
by a washer 45 secured on the shaft 28 by nuts
36. The washer 45 bears against a removable
end piece 47 secured in the end of the member 38
and provided with an opening through which the
shaft 20 and nuts 3§ project. The chamber in
the member 30 is shaped to provide abutments
30a which prevent rotation of the bridging mem-
ber 34 and insure engagement of the contacts 46,
48.

A switch structure in accordance with this in-
vention may comprise a plurality of B sections,
each section comprising a substantially square
body member 58 of molded insulation with flat

o top and bottom faces and centrally apertured, as

at 828, to receive the operating shaft 23, a rec-
tangular sleeve 2f mounted on the shaft 29 and
a cam member 68 having a rectangular opening
s0 as to be operated by rotation of the sleeve 21.
Each secticn also comprises electricel contacts
52, one of each pair of said contacts being spring
biased to engaging position and arranged to be
operated by the cam member 89 to a position in
which the contacts are separated. The cams 60
and sleeve 21 are positioned on the shaft 29 so
that rotation of the shaft in one direction will
permit some contacts to engage while separating
others and operation of the shaft in the opposite
direction will cause a different arrangement of
the closed and cpen contacts as shown in my prior
application.

The section C also comprises a rectangular
block 90 of molded insulation and having a cen-
tral opening for the recepiion of the shaft 20.
At the outer end of the block 89, the shaft open-
ing is enlarged for a short distance to receive the
handle 22 fixed on the end of shaft 20. At the
other end of the block 88 the central opening is
enlarged for an appreciable depth leaving g rela-
tively thin perforated wall 8¢ to which is secured
a locking member 180 having an annular flange
slotted to form locking fingers 192 extending
parallel to the axis of the shaft 20. A fabricated
key member 98 affixed to the shaft 20 by a pin
97 has wings 96w, one or both of which has an ex-
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tension 96x adapted to engage in a slot between
fingers 102 when the shaft 20 is in its normal po-
sition. The shaft 20 may be pushed to remove
the extensions 96z from the slots and rotated in
either direction but rotation of the shaft 20 is
limited by stops 1084 secured to the locking mem-
ber 100.

Mounted in the enlarged opening at the inner
end of the block 98 is a substantially circular
metal plate 88 having an opening to receive the
shaft 20 and the fabricated key 88. Plate 88 has
radial extensions 82 which engage in recesses 93
in the wall of the opening in the block 90 and
prevent rotation of the plate 88. Seated on the
plate 88 is a spring operating member 185 having
a central opening which, for part of its depth, is
circular as at 105¢ with radially extending slots
105D to receive the key 96 and its wings 95w. For
the remainder of its depth the central opening is
rectangular as at {05¢ to receive the end of the
rectangular sleeve 21 which operates the cams
60. Along the edge of one face, the member 188
is formed with spaced recesses as at 108d, the
recesses being symmetrically disposed upon op-
posite sides of a diameter and each being less
than 180° in extent so as to provide radially ex-
tending abutments {05e at each end of the re-
cesses. The block 90 is recessed in its end face
(the right end face in Fig. 4) tco provide a flat

face which will lie in a common plane with the

face of the member 105. Block 99 is further re-
cessed to provide recesses 99 complementary to
the recesses {054 in the member {05, a recess in
the member 105 and a recess in the block 98 to-
gether forming a niche for the reception of a
spring 10T which lies partly in each of the com-
plementary recesses. The springs {87 are pro-
vided with flat end pieces {88 which, when the
switch is in its normal position, abut the ends of
the niches. When the shaft 20 is rotated, carry-
ing with it the member 163, the abutments §05¢e
engage an end of each spring and compress the
springs 107 between the abutments {685e and the
ends of the recesses in the block 90.

When in use the switch, except when operated, ¢

occupies its normal position with the shaft 29
pressed by spring 44 to engage a wing extension
896z in slot 102a between fingers 102, In this
position some contacts in sections A and B may
be engaged while other contacts are held sepa-
rated and rotation of shaft 20 is prevented. To
operate the switch, the shaft 26 is pushed inward-
1y by pressure on the handle 22, forcing key mem-
ber 96 from its engagement with the lock mem-
ber 100 and operating the contacts 48 in section
A to break the circuit through the contacts 48
and compressing spring 44. With key member
96 clear of the lock member 100, the shaft 20
may be rotated in either direction. Rotating the
shaft 20 does not rotate the bridging member 24
mounted on the shaft 20 in section A but rotates
the key member 96 until it engages one of the
stop members 184. 'The key member 96, through
the engagement of its wings 86w in recesses 185D
in the member 105, rotates the member 105 caus-
ing the abutments 105¢ to compress springs {97
and, through the engagement of rectangular
sleeve 21, in the rectangular opening {05c . in
member 165, to rotate sleeve 21 and cams 60 to
operate the contacts 52. After the shaft has been
pushed in and turned manually until the key
member 86 abuts one or the other of the stops {84,
it cannot, while in that rotated position, move
axially outward because the key would come to
rest on the surface of the blocks 104b on which
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the stops are mounted. Thus when the handle
22 is released, the springs {87 return the mem-
ber 105 and key member 96 to g position in which
the spring 44 operates shaft 20 to carry a wing
86w of the key member 96 into slot 162a of the
lock member 1060, the member 185 also operating
sleeve 21 and cams 8@ to their normal positions.
Operation of the shaft 20 by the spring 44 re-
stores the contacts of section A to their normal-
ly closed condition.

From the foregoing it will be understood that
the contacts 46, 48 are separated when the shaft
20 is pushed, and other selector contacts in the
selector sections 88 are operated as the shaft is
then turned. The selection is momentary in the
respect that as soon as the operator lets go of
the handle the shaft returns to its normal rotary
and axial position as described, the selection not
being maintained and the contacis 48, 42 again
reengaging automatically.

Many modifications within the scope of the in-
vention will occur to those skilled in the art.

‘What is claimed is:

1. In combination, a shaft, means mounting
said shaft for axial and rotational movements, &
member mounted on said shaft, means for rotat-
ing said member with said shaft, means yielding-
ly opposing axial movement of said shaft from a
predetermined position in one direction, a fixed
block having an opening receiving said member,
and spring means opposing rotation of said mem-
ber, said member and fixed block having co-op-
erating recesses receiving said spring means and
providing abutments therefor.

2. In a push-pull switch, a manually operable
shaft, means mounting said shaft for axial move-
ment and forrotational movements in clockwise or
counterclockwise direction from a predetermined
position, electrical contacts operated by move-
ment of said shaft, means limiting rotational
movements of said shaft, yielding means for ro-
tating and yielding means for axially moving said
shaft, said yielding means cooperatively acting
to return said shaft to said predetermined posi-
tion automatically on release of manual pressure.

3. In a push-pull switch, a manusally cperable
shaft, means mounting said shaft for axial move-
ment and forrotational movements in clockwise or
counterclockwise direction from a predetermined
position, _electrical contacts operated by said
movements of said shaft, means limiting rota-
tiona]l movements of said shaft, yielding means
for rotating and yielding means for axially mov~
ing said shaft, said yielding means cooperatively
acting to return said shaft to said predetermined
position automatically on release of manual con-
trol, and means for stopping and locking said
shaft in said predetermined position.

4. In a push-pull switch, a manually operabie
shaft, means mounting said shaft for axial move-
ment and for rotational movements in clockwise
or counterclockwise direction from a predeter-
mined position, an electrical contact member
slidably mounted on and operated by axial move-
ments of said shaft, a fixed contact engageable
by said contact member, a member mounted on
seid shaft, means for rotating said member by
said shaft, springs arranged to be compressed by
movements of said membher and acting when freed .
of manual control to rotate and return said shaft
to a predetermined position, and other electrical
contacts operated by rotation of said member.

5. In a push-pull switch, a shaft, means mouns-
ing said shaft for axial and rotational move-
ments, electrical contacts operated by axial move-
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ments of said shaft, a member mounted on said
shaft, means for rotating said member by said
shaft, springs having ends thereof engaged by said
member, stops co-operating with said member to
compress said springs, and electrical contacts op-
erated by rotation of said member.

6. In a push-pull switch, a shaft, means mount-
ing said shaft for axial and rotational move-
ments, electrical contacts operated by axial
movements of said shaft, a member mounted cn
said shaft, means for rotating said member by
sald shaft, springs having ends therecof engaged
by said member, fixed stops co-operating with
said member {0 compress said springs, & sleeve
on said shaft and engaging said member to be
rotated thereby, cams operated by said sleeve,
and electrical contacts operated by said cams
upon rotation of said member.

7. In a push-pull switch, a shaft, means mount-
ing said shaft for axial and rotational movements,
means compelling an axial movement of said
shaft prior to a rotational movement of said shaft
from a predetermined position, electrical con-
tacts cperated upon axial and rotational move-
ments of said shaft from said predetermined po-
sition, and spring means for returning said shaft
through said rotational and axial movements o
sald predetermined position.

8. In a push-pull switch, 2 shaft, means mount-
ing said shaft for axial and rotational move-
ments, lock means compelling an axial move-
ment of said shaft prior to a rotational move-
ment of said shafi from a predetermined position,
means limiting rotational movements of said
shaft, electrical contacts operated upon axial and
rotational movements of said shaft from said pre-
determined position, and spring means for re-
turning said shaft through said rotational and
axial movements to said predetermined position,
said lock means serving to determine said prede-
termined position.

9. In a push-pull switch, a shaft, means mount-
ing said shaft for axial and rotational move-
ments, lock means compelling an axial move-
ment of said shaft prior to a rotational moevementg
of said shaft from a predetermined position, stop
means limiting rotational movement of said shaft,
electrical contacts operated upon axial and rota-
tional movements of said shaft from said prede-
termined position, spring means opposing said
axial movement and said rotational movement
in either direction from said predetermined posi-
tion.

10. In a push-pull switch, & shaft, casing
means mounting said shaft for axial and rota-
tional movements, lock means compelling an gxial
movement of said shaft prior to a rotational
movement of said shaft from a predetermined
position, stop means limiting rotational move-
ments of said shaft, & member mounted on said
shaft, means for rotating said member with said
shaft, electrical contacts in said casing operated
upen axial and rotational movements of said
shaft, and springs engaged by said member op-
posing rotational movements thereof, said mem-
ber and casing means having co-cperating re-
cesses receiving said springs and broviding abut-
ments therefor.

11. In an electric switch, a shaft, means man-
ually to move said shaft axially and rotatively,
contacts operated by the axial movement and
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other contacts operated by the rotative move-
ment of said shaft, means preventing robative
movement of the shaft while the axially oper-
ated contacts are in a certain position, in combi-
nation with means automatically to return said
shaft tc its initial position when said manual
means is released comprising a fixed housing
member having a recess, a rotatively movahle
member having a recess complementary %o said
first-mentioned recess to form a niche thercwith
for a spring, a connection between said shafi and
said rotative member for rotation of said mem-
ber with said shaft and permitting axisl move-
ment of said shaft relative to said member, a
spring in said niche normally biasing said sheft
into a predetermined position.

12. In an electric switch, a shaft, means man-
ually to move said shaft axially and rotatively,
contacts operated by the axial movement and
cther contacts operated by the rotative move-
ment of said shafi, means preventing rotative
mevement cf the shatlt while the axially operated
contacts are in a certain position, in eombina-
tion with means automatically to return eaid
shaft to ils initial position when ssid mannal
means is releaced comprising en abutment mem-
her, a rotataively movable member, a connecticn
between said shaft and saig rotative member
causing retation of said member with said shaft
and permitting axial movement of said shaft
relative {o said rotative member, spring means co-
operating with said abutment member and said
rotative member to return said shaft to a pre-
determined position.

13. In an electric switch, a shaft, means man-
ually te move said shaft axially and rotatively,
contacts operated by the axial movement, and
other contacts operated by the rotative move-
ment of said shaft, means preventing rotative
movement of the shaft while the axially operated
contacts are in a certain position, in combination
with means automatically to return said shaft to
its initial position when said manual means is re-
leased comprising an abutment member, a ro-
tatively movable member, a connection hetween
said shaft and said rotative member causing ro-
tation of said member with said shaft and per-
mitting axial movement of said shaft relative
to said rotative member, spring means cooperat-
ing with said abutment member and said rota~
tive member to return said shaft to a pbredeter-
mined position and a secongd spring means biasing
said shaft axially into position wherein it is
locked by said rotation-preventing means.

14. A switch as claimed in claim 13 wherein
the shaft is rotatable in clockwise and counter-
clockwise directions from g mid-position, and
wherein said second spring means holds said
shaft locked against rotation while in mid-posi-
tion.

DAVID W. JOHNSON.
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