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This invention relates to push-pull electric
switches wherein the switch parts normally oc-
cupy a central position, from which they can be
moved by pulling a handle to establish certain
circuits or by pushing the handle to establish
other circuits.

It is an object of this invention to provide an
improved eleciric push-pull switch mechanism
of the foregoing type having rugged construction
to stand continuous hard use, while at the same
time possessing the characteristic of ease of
operation.

Another object of the invention is to provide
a push-pull switch structure which, when in its
central position, will maintain one or more sets
of contacts in engagement and which, when
pushed or pulled, will maintain the engagement
of one of said sets and will at the same time
establish a new circuit or cause engagement of
another set of contacts.

Another object of the invention is to provide
a push-pull switch of the foregoing type utilizing
a contact carrying member that is normally held
in equilibrium in a central position by opposing
spring actions, but which may be tilted upon
pushing or pulling of the switch handle to ac-
complish a variation in contact engagements in-
cluding the maintenance of one previously exist-
ing contact engagement.

Other objects and advantages will become ap-
varent to those skilled in the art as the invention
is described in connection with the accompany-
ing drawings.

In the drawings—

Fig. 1 is a side elevation view partly broken
away of a switch embodying the invention.

Fig. 2 is an elevational view, from the opposite
side, of the switch illustrated in Fig. 1.

Fig. 3 is an end elevation view of the switch
of Fig. 1.

Fig. 4 is a bottom view of the switch of Fig. 1.

Fig. b is a section view taken along line 5—5
of Fig. 4, illustrating the parts in central position.

Fig. 6 is a section view similar to Fig. 5 with
the parts in “pushed” position.

Fig. 7 is a section view similar to Fig. 5 with
the parts in “pulled” position, and

Fig. 8 is a detailed plan view of the contact
carrier and the bridging contacts.

Referring to the drawings, the parts are
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2
mounted within a molded insulated base or body .
10 which is provided, during the molding opera-
tion, with the necessary recesses, apertures and
ledges for the reception of the fixed and
movable switch parts (as will hereinafter be
described).

A handle 12, preferably molded of insulating
material into the form illustrated in Figs. 1-3,
may be pushed or grasped and pulled to op-
erate the movable switch parts. The handle is
mounted upon a metallic spindle or shaft {4
pbreferably during the molding of said handle.
The lower or inner portion of said handle is
breferably eylindrical and received within a cir-
cular well or recess (6 formed in the top surface
of the base i$ and the spindle extends through
a smaller circular passage 18 in the bottom of
the well 16. Three shoulders a, b, and ¢ (Fig. 5)
are formed on the shaft by providing the shaft
with several portions of progressively reduced
diameters.

Against the shoulder a of shaft {4 is pressed
a circular washer 28 by a coiled compression
spring 22 whose opposite end presses upon. a
flange 24 radially extending from a sleeve mem-
ber 26 which is slidably mounted upon the cen-~
tral portion of the shaft (4. The sleeve member
26 extends through an aperture 20¢ in an
ingulating contact carrier 30 which may be
stamped from sheet insulation in the form illus-
trated in Fig. 8. As the spring 22 tends to ex-
pand, it presses the flange 24 of the sleeve 25
against the innermost surface of the contact
carrier 8. This urge is resisted by a cup-shaped
member 32 located on the opposite side of the
contact carrier 3% and slidably mounted upon
the lower portion of the shaft {4. For passage
of shaft 14, the bottom of the cup 22 is aper-
tured, and its inner peripheral walls are of di-
ameter to slidably receive the lower end of the
sleeve member 26. A circular peripheral flange
22a is preferably provided on the top portion of
the cup member to provide sufficient bearing
area against the lower face of the contact carrier
The cup member 32 is urged against the
face of the contact carrier 28 by the upper end
of a compression spring 36 coiled around shaft
14. - The lower end of the spring resis upon the
flange of a small sleeve or spring retainer 32

50 which is slidably mounted upon the lower end




2,489,185

of the shaft 14 and seats upon the stamped sheet
metal guide membper 40 having wings 40a ex-
tending in diameirically opposite directions and
sliding within longitudinal recesses 42 molded in
the walls of a central passage 44 in the bottom
of base 10. The guide member 40 may be held
upon the lower end of the shaft by any suitable
means such as a screw &b or by peening over the
lower end of the shaft against a washer 47 on a
neck at the shait end.

Two pairs of upper and lower fixed contact and
terminal members are mounted on each of two
opposite sides of the switch base. Since the pairs
of upper and lower terminal and contact mem-
bers are alike on one side, description of one pair
will suffice. The lower set on one side comprises
contact and terminal members (designated gen-
erally by numerals 50 and 52) stamped from sheet
metal into the form illustrated in Fig. 1. A ter-
minal portion %%a is bent at right angles to an
anchor portion 90b; and offset downwardly from
the anchor portion is a contact portion 50c which
has a contact button 53d riveted on its inner or
upper surface. The anchor portion §6b is secured
by means of a hollow rivet 56 against the bottom
surface of a projection 54 molded integrally with
the base 10. A flanged insulating washer 98 in-
sulates the shank and head of the rivet from the
terminal member. Such rivets also serve to se-
cure the upper set or pair of contact members
(designated generally by numerals 60 and 62)
against the upper surface of the projections 54.
These upper contact members are stamped from
sheet metal with the terminal portion, 62a for
example, resting upon the upper surface of the
projection 54. Contact supporting portion 62b
is offset downwardly and has contact button 62d
on its lower surface. For bridging the contact
buttons of the upper contact members 60 and 62
when the contact carrier $d is in central position,
a bridging contact 10 is provided; and for bridg-
ing the contact buitons of the lower contact
members 50 and 52, when the handle 12 is pressed
down, a bridging contact member 12 is provided.
The bridging contacts 10 and 12 are located oppo-
site each other on the upper and lower surfaces
respectively at one end of the contact carrier
30 and are riveted thereon.

At the opposite end of the contact carrier are
mounted upper and lower bridging contact mem-
bers 110, 112 in similar manner and of similar
structure to the bridging contacts 10 and 72.
These bridging contacts 178 and 172 engage with
upper and lower sets of fized contacts 160, 162
and 150, 152 respectively, which are similar in
structure to the contacts 50, 52 and 60, 62, except
that the button carrying portions of these con-
tacts are offset upwardly instead of downwardly
so that in central position of the contact carrier
30, when the upper bridging contact 10 engages
with the upper stationary contacts 60, 62, the
lower bridging contact (72 will engage with the
lower stationary contacts 150, 152,

By referring to Figures 5, 6, 7, it may be ob-
served that upon pushing of the handle (2, the
shaft 14 descends. This causes the shoulder a on
the shaft to move the washer 20 downwardly and
compresses the upper spring 22 causing the con-
tact carrier 30 to tilt downwardly into the posi-
tion of Figure 6. The contact carrier is caused
to tilt from the position of Pigure 5 to the posi-
tion of Figure 6 because the bridging contact 112
was engaged and remains engaged with the lower
fixed contacts 159, 152. The tilting of the con-
tact carrier also causes the bridging contact 10
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to disengage the upper fixed contacts 60 and 62,
and the bridging contact iZ to engage the lower
fixed contacts 50 and $2. Upon release of the
handle {2, the spring £Z returns the parts to the
position in Figure 5. During the downward
motion of the shaf{ {4, no substantial action of
the lower spring 3% takes place for fhe reason
that the intermediate shoulder b on the shaft 14
carries the spring $% and iis upper and lower
retainers 32 and 83 downwardly with the shaft
as a unit.

Continued pushing on the handle 12, after the
contact carrier has assumed the position in Fig-
ure 6, results in no harmiul effect because con-
tinued downward movement or over-travel is
permitted before bthe upper spring 22 becomes
fully compressed.

When the handle {2 is pulled, the shaft f4
ascends. This ascent causes the upward move-
ment of the lower spring retainer 38 with the
shaft to compress the lower spring 36. 'The pres-
sure of the spring 36 is transmitied to the upper
spring retainer 32 and by that member to the
contact carrier 38 causing the carrier to tilt from
the position in Figure 5 to the position in Figure 7.
The contact carvier 38 is caused to tiit because
the bridging contact T4 was engaged and remains
engaged with the upper fized contacts 60 and 62
during the pulling action. The tiifing of the
contact carrier also causes bridging member 172
to disengage the Iower fixed contacts 159, 152
and bridging contact i71¢ to engage the upper
fixed contacts (68 and i82. During this move-
ment, the upper spring 22 can expand upwardly
to some extent by reason of the raising of the
washer 20 and shaft 14 and the accompanying
smaller rise of the sieeve 23. Continued upward
rull of the handle i2 after the contact carrier
has assumed the position in Figure 7 results in
no harmiul effect, lost motion and over travel is
permitted before the spring 36 becomes fully
compressed.

From the foregoing it may readily be under-
stood that the inveniion provides for maintain-
ing the lower set of contacts engaged at one side
of the switch when the handle is pushed to cause
disengagement of the upper set at the opposite
side of the switch and engagement of the lower set
on that opposite side. In like manner, the in-
vention provides for maintaining the upper set
of contacts engaged on the opposite side when the
handle is pulled to disengage the lower set on
the first mentioned side and engage the upper
set on that side. Furthermore, the means for
accomplishing the aforementioned functions and
actions is entirely novel; also the switch is of
sturdy construction and its individual parts may
be inexpensively manufactured from readily
available materials by common manufacturing
processes.

Many modifications within the scope of my
invention will be apparent to those skilled in the
art. 'Therefore, I do not limit my invention to
the embodiment shown or described.

What I claim is:

1. An electric switch comprising a shaft mova-
ble back and forward from a central position, a
pair of oppositely acting springs mounted on and
movable with said shaft, a tiltable contact car-
rier movable by said shaft, contact means mount-
ed on said carrier, a plurality of fixed contact
means engageable by said contact means, said
springs acting on said shaft and carrier to hold
said shaft and carrier at rest in the central po-
sition and means causing said contact means to
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establish engagement of certain of said fixed con-
tact means and disengagement of certain other
of said fixed confact means as said carrier is
tilted from central position while maintaining
the pre-existing condition of other of said con-
tact means.

2. An electric switch comprising a shaft mova-
ble back and forward from a central position, a
tiltable contact carrier movable by said shaft,
contact means mounted on said carrier, a plu-
rality of fixed contact means engageable by said
contact means, spring means mounted on said
shaft acting oppositely on said carrier to hold
said carrier and shaft at rest in a central posi-
tion and also causing said contact means to es-
tablish engagement of certain of said fixed con-
tact means and disengagement of certain other
of said fixed contact means as said carrier is
tilted in one direction from central position,
while maintaining the pre-existing condition of
other of said contact means.

3. In an electric switch, a movable contact car-
rier having contact surfaces at both ends and
on opposite faces, springs mounted on said shaft
acting oppositely on said earrier to hold it in a
central position normally, fixed contaect means
engaged by the contact surface which is at one
end and on one face of the carrier when the
carrier is in central position, other fixed contact
means engaged by the contact surface which ig
at the other end and on the ovposite face of the
carrier when the carrier is in central position, a
third fixed contact means engageable by the con-
tact surface on the opposite face of said one end
of the carrier when the carrier is moved in one
direction while the condition of contact engage-
ment at the opposite end is maintained, and a
fourth fixed contact means engageable by the
contact surface which is on the reverse face of
said other end when said carrier is moved in the
other direction from central position while the
condition of contact engagement at said one end
is maintained.

4. In an electric switch, a shaft, a contact car-
rier mounted on said shaft and movable from a
central position in opposite directions, springs
mounted on said shaft acting oppositely on said
carrier to maintain said carrier normally in cen-
tral position, means on said shaft anchoring op-
posite ends of said springs, upper and lower con-
tact surfaces at the ends of said carrier, fixed
contact means engaged by said upper contact
surface at one end of the carrier and other fixed
contact means engaged by the lower contact sur-
face at the other end of the carrier in the cen-
tral position of the earrier, third fixed contact
means engageable by the lower contact surface
on said one end of the carrier when said carrier
moves downwardly while contact conditions at
the opposite end of the carrier are maintained,
and a fourth fixed contact means engageable by
the upper contact surface at said opposite end of
the carrier when said carrier moves upwardly
from central position while contact conditions at
said one end of the carrier are maintained.
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5. In a push-pull switch, an axially movable
shaft, a contact carrier movably mounted on said
shaft, fixed members located on opposite sides of
said shaft, plural spring means mounted on said
shaft holding said carrier with a surface at one
end normally in engagement with one of said
fixed members and with an opposite surface at
the other end in engagement with another of
said fixed members, means on said shaft limiting
expansion of one of said springs, means on said
shaft limiting expansion of a second of said
springs in one direction, expansion of said sec-
ond spring in the opposite direction being opposed
by the first spring whereby on movement of said
shaft from normal position the carrier will tilt
about one or the other of said fixed members
and disengage the other.

6. In an electric switch, a shaft, contact carry-
ing means mounted on said shaft, fixed members
located adjacent opposite ends of said carrying
means, means mounted on and moving with said
shaft and resiliently holding said carrying means
with a surface at one end normally in engage-
ment with one of said fixed members and an op-
positely facing surface at the other end in en-
gagement with another of said fixed members,
and means to move said carrying means from said
normal position by causing tilting about one or
the other of said fixed members and concomitant
disengagement of the fixed member which is op-
posite the tilt point.

7. An electric switch, as set forth in claim 6,
having contact surfaces at each end of said con-
tact carrying means, said fixed members being
switch contacts whereby tilting of said carrying
means results in maintaining engagement of one
set of contacts while another set becomes dis-
engaged.

8. An electric switch, as set forth in claim 6,
having contact surfaces at each end of said con-
tact carrying means, fixed contacts including said
fixed members above and below each end of the
carrying means, whereby tilting of said carrying
means results in maintaining engagement of con-
tacts at one end of the carrying means and dis-
engagement of one contact and engagement of
another contact at the other end of the carrying
means.

DAVID W. JOHNSON.
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