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This invention relates to electric switches and
more particularly to the operating mechanism
for controlling the actuating means for the elec-
tric switches..

The general object of the present. invention is
to provide an improved control switch which is
particularly adapted for use upon tractors, air-
planes. or automotive vehicles for controlling a
plurality of eircuits.

Anocther object of the present invention is to
praovide a.switch construction which has an. in-
termediate position and side position on each side
of the intermediate. position which is adapted to
be manually moved in one direction to one or more
operating positions and wherein the switch is
yieldingly retained.in said position:until manual-
ly released and when the switch is moved in the
opposite. direction said switeh must be manually
held.in said position.and when released said switch
will automatically return to the intermediate po-
sition..

-In the disclosed embodiments of the invention
these. objects are accomplished by providing a
two-way switch having an intermediate position
and “on” position on each side of the interme-
diate position attained by moving bridging means
in either direction from the intermediate position.
The.movable bridging means.is. yieldingly retained
by detent. means in the intermediate position and
the. “on” positions on-one side of the intermediate
position but the bridging means must. be manual-
1y held in an. “on” position when the switch ig
moved in- the. opposite direction from the inter-
mediate position against the energy stored in re-
silient means. Thus when the mannial means is
released the stored energy in the resilient means
will eause. the resilient means to expand and auto-
matically return the bridging means to the in-
termediate position. of the switch. The bridging
means is prevented from moving: past the inter-
mediate position by the forece of the resilient
means by stop-means.

Further okjects and advantages of the present
invention will be apparent from the following
description, reference being had to the accom-
panying drawings, wherein a preferred embodi-
ment of the present invention is clearly shown. °
" In the drawings: !

Fig..1 is a plan view of the switch embodying
the present invention.

Fig. 2 is a sectional view taken on the line 2—2
of Fig. 1.

Fig. 3 is a rear view of the switch. }

Fig. 4 is a sectional view taken on line 44 of
Fig. 2.
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Pig. 5 is a sectional view taken on line 5—3 of
Fig. 2.

Fig. 6 is a view similar to Fig. 5 showing the
relative position of certain switch elements when
the switch is actuated to one of its “on” positions.

Fig. 7 is a plan view of a modified form of the
present invention. .

Fig. 8 is a sectional view taken on line 8—8 of
Fig. 7.

Fig, 9 is a rear view of the switch shown in Figs.
1and 2.

Fig. 10 is a rear view of the switch with the
closure and movable contact assembly removed.

Fig. 11 is a sectional view taken on line i1 of
Pig. 8 and showing certain switch elements in one
of its “on” positions.

Fig. 12 is a view similar to Pig. 11 showing the
certain switch element when the switch is ae-
tuated to another of its “on’ positions.

Referring to Figs. 1 to 6, inclusive, 20 designates
a cup-shaped housing or casing having a bottom
wall 2! provided with an opening 22 through
which a bushing or bearing 23 extends, said bush-
ing having a collar 23q engaging the inner face of
the wall 21. 'The bushing 23 is held in a fixed
relation with the bottom wall 21 by upsetting the
bushing 23 at several places, as at 24, over the
outer face of the wall 21, see Fig, 2. This bush-
ing 23 is also provided w1th a. reduced. portion 25
to form a shoulder 26. The reduced portion has
a. close sliding fit in an opening of an instrument
panel 27. A nut 28 having threaded engagement
with the reduced portion clamps a washer 29 be~
tween the nut and panel and draws the shoulder
26 firmly against the panel to hold the bushing
in position.

A stop member or pin 30 is secured intermediate
its ends to the bottom wall 21, said pin having one
end thereof forming a stop 31 within the housing
and having the other end 32 extending beyond
the bottom wall which is received by an opening
in the panel. In this manner the housing is lo-
cated correctly and prevented from turning with
respect to the panel when the nut 28 is threaded
home.

The bushing 23 rotatably supports a shaft 35
having one end provided with tapered flats fit-
ting into corresvonding flats provided in a recess
formed in a handle 31. 'The handle is secured to
the shaft by a screw 38. The flat surfaces in the
recess of the handle and those of the shaft co-
operating to prevent the handle from turning rel-
ative to. the shaft. The other end of the shaft
35¢ is journalled in an opening 40 provided by a
movable. contact carrier 41 floatingly supported




2,511,089

3
within the housing 20. The shaft 35 carries a
lateral flange 42 one portion of which is provided

with a driving projection 43 having a recess or.

pocket 44. In order that the shaft may be ro-
fated into four positions and yieldingly main-
tained therein, indexing means in the form of a
spring-pressed ball 45 housed in the pocket 44 is
provided. The ball 45 is adapted to seat in de-
pressions 46 formed in the inner face of the bot-
tom wall 21. The ball 45 is normally pressed out-
Zva,rdly of the pocket 43 by a compression spring
1.

The shaft 35 slidably supports and drives the
movable contact carrier 41. In this instance the
carrier is axially slidable on an end 35z of the
shaft and is driven by the projection &3 which
extends into a recess 58 formed in the carrier 4{.

10

15

The carrier 4{ supports a plurality of contact .

plates 52, §3 and 54 of triangular formation.
Since each of the plates is -constructed and
mounted on the carrier in a like manner, plate
52 .will only be described. This plate 52 is pro-
vided with bosses arranged in a triangular forma-
tion and each boss extends over a recess 5! each
of which houses a compression spring 55 all of
which cooperate to urge the contact plate 52 from
the carrier to be described. At points inter-
mediate the bosses of the plate 52 is a tongue or
projection . punched. therefrom. These. tongues
‘are bent out of the plane of the plate and extend
into suitable notches provided by the carrier 41.
The arrangement and dimensions of the tongues
and notches are so proportioned and arranged
that the contact plate 52 will have g relatively
loose engagement with the carrier 41 and capable
of axial movement relative to the carrier. The
compression springs 55 interposed between the
contact plate 52 and the bottom of the recesses
Bi have a dual purpose, namely, to urge the car-
rier toward the flange 42 of the shaft and also
urge the contact plate 52 toward a closure 88 for
the housing.

The carrier 4! is provided with arcuate exten-
sions or suitable flanges 61 -disposed about the
axis adapted to engage the flange 42 of the car-
rier to limit the axial movement of the earrier to
the right as viewed in Fig. 2. The closure 80 of
non-conducting material is provided with a Iug
68a extending into a notch 62.in a peripheral
flange 63 of the housing 28. The notch 82 co-
operates with the Iug 8fa. to locate definitely
the correct position of the closure with respect
to the housing. The closure is rigidly secured to
the housing in a well known manner as by tanes
which are bent over the exterior of the closure 68
to clamp the closure against a ledge or shoulder
64 provided by the housing,
 The closure 69 supports a plurality of statlon-
ary contacts 65, 86, €7, 68, 69 and 78 arranged
in an inner circular row. The closure 80.also
supports. stationary contacts 71, 72, 73, 74 and 75
arranged in an outfer circular row, .The contacts
65 through 18 are connected together by a strap
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16 which is adapted to be connected with a stor- .

age battery by a suitable lead, not shown. The
contacts 74 and 75 are connected together by a

85

strap 77 adapted to be connected with a suitable

translating device, not shown, for ex ample, head
lamps of a vehicle. The contacts 72 and 3 are
connected with brackets 78 and 72 respectively
which are in turn connected with other translat-
ing devices, not shown .

The general. operatlon of the switch thus far
described may be briefly summarized as follows:
When the handle 37 is in the position shown in

70

78 pin 31,

t

Fig. 1, the switch will be in its normal “ofi” or
intermediate position. However, when the switch
is moved in a counterclockwise direction to its
first “on” position so that handle is opposite
legends “Inst.,” “Head” and “Tail” the movable
contact 52 will bridge stationary contacts 12, 66
and contact 53 will bridge 73, 68 and 7. When
the handle is moved further in a counterclock-
wise direction to its second “on” position desig-
nated by legends “Head” and “Tail” the contacts
B2 and 53 will bridge contacts as follows: 52
(67—72) ; 53 (69—14). When the switch is moved
still further in the counterclockwise direction to
the third “on” position, designated by “Head,” on
the contact 52 will engage stationary contacts,
namely 70 and 715 to close a circuit. The handle
is prevented from being moved further in a
counterclockwise direction by an abutment 80
provided by the flange 42 which engages the stop
81. It is to be understood that when the switch
is in either its “off” position or any of the three
“on” positions the switch will be yieldingly held
in such position by the detent mechanism includ-
ing any one of the four depressions 46 each capa-
ble of receiving the spring pressed ball 45 located
in the pocket or recess 44. :

The novel feature of the invention resides in
the use, in connection with the switch thus far
described and illustrated, means for automatically
returning the handle to its normal “off” position
upon release of the handle 37 by the operator
from a fourth “on” position. This fourth “on”
position is designated by the legend “Battery
ignition,” see Fig. 1. In Figs. 5 and 6 the auto-
matic return means for the handle or lever 37 is
shown. In this instance the return means com-
prises a lever return plate 85 pivotally supported
on the collar 23a. The plate 85 is provided with
an ear 86 bent out of the normal plane of the
plate. This ear has a slot 86a. The plate is
also provided with an arm 87. A guide member
83 is pivetally supported on a rivet or pin 88. The
guide 88 is of arcuate formation and is provided
with s hook portion 98 at its free end. The free
end of the guide member extends through the slot
86a with the hook 98 overlying a keeper surface
91 provided by the ear 86. A spring 92 surrounds
the guide member and is interposed between a
shoulder 83 provided by the guide member and
the ear £8. The pivoted end of the guide is so
dimensioned that it will engage the annular wall
of the casing 20 to prevent the hook end of the
guide member from coming out of the slot 86a.

As previously stated the handle or lever 37 can
be manually moved in a counterclockwise direc-
tion as viewed in Fig. 1, to various “on” positions
and yieldingly held in said position by the spring
pressed ball 45, but when the lever 35 is moved
in a clockwise direction the handle must be
manually held in the fourth “on” position other-
wise the handle will automatically return to its
normal “off” position by the automatic return
means. This movement is obvious from the show-
ing in Fig. 6 which shows the spring compressed
between the shoulder 93 and the ear 86.

The compression of the spring is accomplished
by moving the lever 35 in a clockwise direction
as viewed in Fig. 1 or in a counterclockwise di~
rection as viewed in Pig. 6. When lever 37 is so
rotated one side of the driving projection 43 wiil
engage the ear 88 to move the plate 85 about its
pivot while the plate 85 is being rotated the ear
86 will compress the spring 82 between the ear
86 and the shoulder 93 until arm 87 engages the
When the arm 87 engages the pin the
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movable contact 54 ‘will be In position to bridge
stationary contacts 10 and 15 to close a circuit.
Upon release of the lever 31 by the operator the
spring 92 will expand to move the ear 86 and
driving projection 43 in a clockwise direction as
viewed in Fig. 6 until the ball 45 seats itself in the
recess representing the normal “off” position of
the switch, The plate 85 is prevented from mov-
ing beyond the “Battery ignition” position by
the heel of the projection 87 of plate 85 which
contacts the pin 88, see Fig. 5.

In Pigs. 7 to 12 inclusive a modified form of
the inverntion is-shown wherein the switeh struc-
ture is adapted for use with airplanes using two
magnetos, namely, g right magneto and a left
magneto. In this event a cup-shaped housing 120
is ‘provided having a bottom wall {21 provided
with an opening through which a bearing or
bushing 122 extends. Since the bushing 122 is
identical with bushing 22 in Fig. 2 further de-
seription of construction and assembly thereof
with the bottom wall 121 is desmed unnecessary.

The bottom wall 21 is provided with an open-
ing 129 which is adapted to accommodate a re-
duced portion of a bushing i30, said reduced
portion being upset over the inner surface of the
bottom wall i2i. The bushing slidably supports
a plunger {3i having a head 132 at one end gnd
located within the housing 120. The other end
of the plunger 134 carries a cup-shaped push but-
ton 133. The head 132 is normally held against
the upset portion of the bushing by a compres-
sion spring £34 having one end abutting the outer
end of the bushing (30 and having the other end
engaging the bottom of the button 133.

The bushing [22 rotatably supports a drive
shaft 135 having one end thereof attached to a
handle or lever {31. The other end of the shaft
135 is journaled in an opening provided by a mov-
able contact carrier 148 which is floatingly sup-
ported on the shaft end 135z. The shaft 135
carries a lateral flange {42 having arms (43 and
144 with the arm 143 having a proiection 45 pro-
vided with & recess 145. The arm {44 is pro-
vided with a peripheral notch {47 to provide abut-
ments {48 and 149.

. The movable contact carricr {48 supports a
plurality of contact plates 152, {53 and {54 of
triangular formation. As these plates are simi-
lar in construetion and arrangement-as set forth
for eontacts 52, 53 and 54 further description as
to their formation and mounting is deemed un-
necessary. The contact plates are urged against
a-closure 166 by compression springs 155 disposed
between the contact plates and the bottom: of re-
cesses formed in the carrier 148. The closure 152
of insulating material is provided with a lug 16¢
extending into a notch 62 formed in a peripheral
flange 163 of the housing 120. The lug 161 and
notch 162 cooperating to locate the elosure in the
correct position with respect to the housing $28.
The closure 1680 is clamped against an insulating
shoulder 164 provided by the housing {28 by tangs
on the periphery flange 163 which are bent gver
exterior of the closure.

- The closure 168 supports a plurality of station-
ary contacts (65, (66, 167 and {88 arranged in an
outer circular row and a plurality of stationary
contacts {69, {19, 17, {12, and 173 arranged in
an inner circular row. The contacts 165 and 58
are connected by a strap 18§ which is in turn
adapted to be connected with a “Left” magneto.
The contact {67 is connected with a strap 181
adapted to be connected with a Right magneto
and contact 168 is connected with a strap 182
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6
adapted to be connected with a “Startsr” de-
vice. The inner row of contacis aie connected
as follows: contact 169 is connected with a strap
182 which is adapted to be ‘connected with s
storage battery while contacts 170, 171, 112, ‘and
112 are connected together to a ground strap 185:

Referring to Fig, 7 the switch shows the switch
in one of its “on” positions in which both mag-
netos are in use. When the lever 137 is moved
in a counterclockwise direction as viewed in Fig.
1 the lever will be directly over the legend “Right
mag.” When in said position:only the right mag=
nete will be in use while the left magneto will
be grounded. On further movement of the lever
131 in a counterclockwise direction to the posi-
tion indicated by “Left mag.” the left magneto
will be in use and the right magneto will be
grounded. When the handle is moved to the po=
sition “off” bhoth the Right and Left magnetos
will be-grounded.

To prevent any further movement of the lever
{37 in the counterclockwise direction the abut-
ment 148 will engage the head 132 of a plunger
rod {31, said head being received by the notch
147 between the abutments {48 and i49. When
the switch is in the position shown in Fig., 7 the
lever is prevented from moving in a clockwise
direction by the abutment (44, When it is de-
sired to move the handle in a clockwise direction
as viewed in Fig, 1 to conneet a starter with the
baitery the plunger button 133 is moved to the
left as viewed in Pig. 8 against the tension of
spring i34, When this happens the head 132
iz moved beyond the path of abutment i49, thus
permitting the handle to move in a clockwise di-
rection. As the lever is-moved in the clockwise
direction the projection 146 will cooperate with
an-automatic return means to retwrn said handle
to the position shown in Fig. 8.

The automatic refurn means is identical with
that described in Figs. 5 and 6 but one hundred
has been added to the reference numbers. Thus,
when the handle is moved in a clockwise direc
tion from the position shown in Fig. 7 and the
plunger is pushed inwardly the handle will drive
the shaft 135 which in turn will drive the carrier
149 to move the contact 150 to bridze contacts.
iG8, 188 to connect the starter with the battery.
When the-handle is operated one side of the driv-
ing projection 43 will engage the ear 186 to
move the plate 185 about its pivot against the
bias of the spring 182, While the plate 185 is
being rotated the ear 166 will compress the spring
192 hetween the ear i85 and the shoulder (98
until the arm {87 engages the plunger rod 184,
When the arm 187 engages the plunger rod 34
the spring 192 will be compressed as shown in
Fig. 12, After the starter has started the engines
the operator releases the handle 137 and the
spring 182 will expand to return the handie auto-
matically to the position shown in Fig. 7. When
this happens the plunger head 132 will return to
its nmormal pesition between the abutments (48
and {68, thus preventing accidental turning of the
lever 37 in a. clockwise direction. The plate 185
is- prevented from moving beyond the intermedi=
ate: positions by the projection of the plate when:
it contacts the plunger #31. Thus, it makes it
riecessary to operate manually the plunger 134
before the handle {37 can move from the position
wheve bhoth magnetos are in use to the position
where. the starter is connected with the battery:

While the embodiment of the present inven=
tion as herein disclosed, constitutes a preferred
form, it is to be understood that other forms
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might be adopted, all coming within the scope of
the claims which follow.
- What is claimed is as follows:

1. In an operating mechanism for effecting the
movements of a switch means having at least
three positions, one on each side of an intermedi-
ate position; a shaft for rotating the switch
means in either direction from the intermediate
position; a flange carried by the shaft having a
pair of abutments; a biased plunger having a
head and normally located in the space between
the abutments so that head will prevent acci-
dental angular movement of the shaft in one di-
rection from the intermediate position but per-
mitting angular movement in the other direc-
tion until the other abutment engages the head,
said plunger capable of being actuated to move
the head cut of the path of the abutments and
thereby permit angular movements of the shaft
in either direction from the infermediate Dosi-
tion, said head riding on the flange upon release
of the plunger; and spring controlled means for
resisting the movement of the shaft in said men-
tioned one direction, said means including a plate
retatable about the same axis as said shaft and
‘having an ear provided with a slot, a member
capable of swinging movement about a pivot and
having one end received by the slot, said end hav-
ing a hook overlying a marginal wall of the slot
to limit angular movement of the plate in one di-
rection; a compression spring for urging the ear
against the hook portion; and a driving element
provided by the switch means for engaging the
-ear to drive the plate relative to the guide mem-
ber; and mesans for maintaining said one end of
the guide member within the slot. .

2. In an operating mechanism for effecting the
movements of a switch means having at least
three positions, one on each side of an intermedi-
ate position in combination; a housing for en-
closing  the switch means; means journalled in
the housing for actuating the switch means from
its intermediate position to one side of the side
positions without restraint; and means for re-
sisting movement of the actuating means when
‘the switch means is moved from the intermediate
position to the other side position, said means in-
cluding a plate pivoted on the housing and co-
axially with the actuating means and having an
ear provided with a slot; means provided by the
switch means for engaging the ear to rotate the
Plate in one direction; a guide member pivoted
for swinging movement on the housing toward
and from the plate, the lower end of the guide
member extending loosely in the slot of the ear
and having a hook portion overlying a marginal
edge of the slot to limit the rotation of the plate
in the opposite direction; a spring about the guide
member confined between shoulders on the guide
member and the ear to hold the latter normally
against the hook portion; and means including
portions of the housing cooperating with the
guide member for preventing the guide member
from leaving the slot.

- 3. In an operating mechanism for effecting the
movements of switch means having at least three
positions, one on each side of an intermediate
position in ecmbination; a support; a shaft jour-
nalled in the support for actuating the switch
from the intermediate to one of the side positions
without restraint; a stop provided by the support;
a flange attached to the shaft and having an abut-
ment for engaging one side of the stop to limit
angular movement of the shaft in one direction:
and biased means for resisting movement of the
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shaft when rotated in the opposite direction from
the intermediate position, said biased means in-
cluding. g plate journalled coaxially about the
shaft having an arm adapted to engage the other
side of the stop to limit angular movement of the
plate and having an ear provided with a slot;
projecting means provided by the switch means
adapted to engage the ear to rotate the plate
when the shaft is rotated in the opposite direc-
tion from the intermediate position; a guide
member pivoted for swinging movement relative
to the support the lower end of said guide mem-
ber extending loosely in the slot of the ear and
having a hook portion engaging g marginal por-
tion of the slot to limit the rotation of the plate
toward the intermediate position of the shaft; re-
silient means bearing against the ear to hold
same normally against the hook; and means asso-
ciated with the support and cooperating with the
guide member for maintaining guide member
within the confines of the slot.

4. An electric switch comprising, a housing;
switeh means located within the housing; a
manual operating member rotatably mounted in
the housing for actuating the switch means in
either direction; a stop provided by the housing,
an abutment provided by the operating member
for engaging the stop when the operating mem-
ber is rotated in one direction a predetermined
angular distance; a plate rotatably mounted on
the housing independently of and coaxial with
the operating member, said plate having an ear
provided with a slot; a guide member pivotally
mounted on the housing and having its free end
extending into the slot, said end having a pro-
jection adapted to engage the ear to limit the ro-
tation of the plate in one direction; resilient
means for urging the ear against the projection
means associated with the switch means for mov-
ing said ear to a position at which it is out of
engagement with the projection thereby permit-
ting said resilient means to resist movement of
the operating member and plate when they are
rotated in the opposite direction, said resilient
means rotating the plate and the operating mem-
ber in the said mentioned one direction upon
manual release of said member until the ear en-
gages the projection; and means including a por-
tion of the housing cooperating with the guide
member to hold guide member within the slot so
that the projection will be in the path of move-
ment of the ear.

5. In an operating mechanism for effecting the
movements of a switch means having an “on”
position on each side of an “off” position in com-
bination; a housing for enclosing the switch
means; a manual operating member journalled in
the housing for driving the switch means in
either direction of rotation; a plate rotatably sup-
ported on the housing and coaxial with the oper-
ating member and having an ear provided with
a slot; an arcuate guide member pivotally sup-
ported on the housing from the axis of the plate
and having its free end projecting through the
slot, said pivot for the guide member providing
stop means to limit the movement of the plate
at least in one direction; resilient means carried
by the guide member and engaging the ear to
urge a portion of the plate against the stop;
means associated with the switch means adapted
to engage the ear upon movement of the operat-
ing member from the “off”’ position in one direc-
tion only to move the plate so that the portion
will leave the stop in opposition to the spring
means, said spring means returning the plate,

.
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switch means and the operating member to the
“off” position upon manual release of the operat-
ing member; and means including a portion of
the housing cooperating with the guide member
to hold the free end of guide member within the
slot of the ear.

6. An electric switch comprising in combina-
tion; a housing; a pair of stops provided by the
housing; a rotatable carrier within the housing
having a normal position on an “on” position on
each side of the normal position; contact ele-
ments supported on the carrier and adapted to
bridge stationary contacts supported by the hous-
ing; an actuator journalled on the housing for
driving the carrier in either direction of rotation;
an abutment provided by the actuator adapted to
engage one of the stops to limit rotary movement
of the actuator in one direction from its normal
position; yieldable means for holding the carrier
at an “on” position on one side of the normal
positicn; g plate pivoted within the housing in-
dependent of and coaxial with the actuator and
having an arm disposed between the stops to limit
the rotary movement of the plate in either direc-
tion and having an ear spaced angularly from
the arm; resilient means bearing against the ear
to urge the plate in one direction of rotation to
hold the arm against one of the stops and resist-
ing the movement of the plate in the opposite
direction means carried by the carrier for engag-
ing the ear only when the carrier is moved in the
opposite direction from the normal position to
drive the plate against the force of the resilient
means until the arm engages the other stop;
whereby certain contact elements bridge certain
stationary contacts, said resilient means return-
ing the piate, carrier, and actuator to their nor-
mal positions upon release of the actuator.

7. In an operating mechanism for effecting
movements of switch means having at least three
positions, one on each side of an intermediate
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position the combination including, a support; a
manual operating member journalled on the sup-
port for actuating the switch means from the in-
termediate position to one side without restraint
and to the other side position with restraint; a
pair of stops provided by the support; an abut-
ment carried by the operating member for en-
gaging one of the stops to limit the angular move-
ment of the operating member when moved in
one direction of rotation; biased means for resist-
ing movement of the operating member in the
opposite direction of rotation, said means includ-
ing a plate journalled on the support independ-
ently of the operating member, said plate having
a radial arm disposed between the stops to limit
the angular movement of the plate in both direc-
tions and having an ear spaced from the arm;
resilient means bearing against the ear to
urge the arm against one of the stops; means
associated with the switch means adapted to
engage the ear upon movement of the operat-

- . ing member in the opposite direction of rotation
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from the intermediate position to move the arm

~toward the other stop in opposition of the re-

silient means, said resilient means returning the
plate, switch means, and the operating member
to the intermediate position upon manual release
of the operating means.
JOHN W. LAWSON.
WILLIAM E. BROWN.
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