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Edward N. Jacobi, Milwaukee, Wis, assignor to Briggs &
Stratton Corporation, Milwaukee, Wis., a corporation
of Delaware ’

Application July 13, 1951, Serial No. 236,550
21 Claims. (CL 200—11)

This invention relates to electric switches and refers
more particularly to improvements in automobile ignition-
starter switches of the type disclosed in my copending
application Serial No. 123,709. filed October 26, 1949.

In switches of this type a conttor is rotated across the
face of a terminal head having stationary contacts thereon
in consequence to the manual rotation of an actuator
which may comprise a key controlled lock cylinder; and
detent means energized by the spring which assures ade-
quate contact pressure produces a pronounced snap action
for the switch comparable to that of conventional quick
break snap. gwitches. Also the actuator provided by the
rotatable key controlled lock cylinder is spaced axially
from the terminal head, with the contactor interposed
therebetween, and a driver is employed to couple the actu-
ator to the contactor for the transmission of rotation from
the actuator to the contactor.

As in said copending application, the switch of this in-
vention in addition to controlling the ignition and starter
circuits of an automobile, also controls its accessory cir-
cuits so as to afford assurance that all the accessories
(such as the radio and heater) are automatically switched
off in consequence to turning off the ignition to prevent
their operation without a proper key. In this case also
the lock cylinder preferably has an intermediate key
removing “off” position in which none of the switch cir-
cuits is operable; a first switch on position defined by the
detent means in which the ignition and accessory circuits
are closed, established by rotation of the lock cylinder in
one direction from the off position; and a second switch
on position reached by further rotation of the actuator in
the same direction and at which both the ignition and
starter circuits are closed but the accessory circuits are
open.

pfﬁfter the engine starts the contactor of the switch (and
the actuator as well) is automatically returned to its first
switch on or “running” position in which the ignition and
accessory circuits are closed. This is accomplished by
means of a torsion spring loaded by rotation of the actu-
ator to carry the switch contactor from its first to its sec-
ond switch on position, an which spring effects retrograde
rotation of the switch contactor to the “running” position
when the actuator is released following starting of the
engine.

EI;n general it is an object of this invention to provide an
improved contactor assembly for a switch of the character
described which features simplicity of construction and
ease of assembly in the switch.

More specifically it is an object of this invention to pro-
vide a switch of the character described wherein the
switch contactor and the actuator are coupled for rotation
with one another by a driver which is both torsionally
biased against rotation to the “start” position of the switch
and urged axially forwardly into anti-rattling engagement
with the actuator by the same spring.

Still another feature of this invention resides in the
manner in which the driver is rotatably supported jointly
by the actuator and the terminal head, and guided by the
latter for rotation coaxially with the actnator.

Another advantageous feature of this invention resides
in the specific manner in which the torsion spring is
mounted on the driver to rotate bedily therewith between
the off and first switch on positions of the contactor but
to be loaded torsionally by rotation of the driver to carry
the contactor from the first to the second or start position
of the switch without imposing tilting forces on the driver
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tending to misalign the same with respect to the actuator.
This assures easy rotation of the driver which is at al
times free of binding on its bearings.

Still another feature of this invention resides in the pro-
vision of a spring seat on the driver to receive the axial
thrust of the torsion spring and which spring seat has a
cylindrical side wall forming a journal bearing to rotatably
fit a hole in the terminal head and thereby guide the rotary
movement of the driver.

With the above and other objects in view, which will
appear as the description proceeds, this invention resides
in the novel construction and arrangement of parts sub-
stantially as hereinafter described, and more particularly
defined by the appended claims, it being understood that
such changes in the precise embodiment of the hereinafter
disclosed invention may be made as come within the
scope of the claims.

The accompanying drawings illustrate one complete
example of the physical embodiment of the invention
constructed in accordance with the best mode so far de-
vised for the practical application of the principles thereof,
and in which: :

Figure 1 is a side view of a switch constructed in ac-
cordance with this invention, showing the same in longi-
tudinal section;

Figure 2 is a longitudinal sectional view taken through
Figure 1 generally along the line 2-2;

Figure 3 is a cross sectional view taken through Figure
1 along the plane of the line 3—3;

Figure 4 is a cross sectional view taken through Figure
1 along the plane of line 4—4;

Figure 5 is a cross sectional view taken through Figure
1 along the plane of the line 5—5;

Figure 6 is a cross sectional view taken through Figure
1 along the plane of the line 6—6;

Figure 7 is a cross sectional view taken through Figure
1 along the plane of the line 717,

Figure 8 is a cross sectional view
1 along the plane of the line 8—8§;

Figure 9 is a side elevational view of the contactor
assembly with parts thereof broken away and shown in
section;

Figure 10 is a cross sectional view taken through Figure
9 along the plane of the line 10—10; and

Figure 11 is a group perspective view of the two spring
seat members between which the torsion spring is confined
and to which its ends are connected.

Referring now particularly to the accompanying draw-
ings in which like numerals indicate like parts throughout
the several views the numera] § generally designates the
housing for the switch of this invention. The housing is
preferably made as a die casting having a small diameter -
substantially tubular front end portion 6 and a larger
hollow rear end portion 7, open at its back. The open
back of the enlarged rear portion of the housing is closed
by a terminal head 8 of insulating material over which
the side wall of the housing is clinched as indicated at 9;
with the front face 10 of the terminal head held against
a rearwardly facing shoulder 11 inside the housing so
that the terminal head is fixed to the housing against
motion relative thereto.

A tumbler lock 12 is mounted in the tubular front end
portion 6 of the housing. The lock includes the cus-
tomary plug or cylinder 13 constrained to rotation in a
casing 14 and freed for rotation upon insertion of a proper
key 15 into the front end of the cylinder.

The cylinder 13 projects rearwardly from the lock
casing 14 toward the interior of the large rear end of
the housing and has a driving connection with a driver
or coupling 16 forming part of a rotary contactor assem-
bly indicated generally by the numeral 17.  According
to this invention the driver 16 is a substantially U-shaped
a front end wall 18 abutting the
rear of the cylinder 13 and opposite drive arms 19 joined
to said front wall and projecting rearwardly therefrom
into a well or recess 20 in the terminal head opening
yodthe front face 10 thereof, coaxially of the lock cyl-
inder.

A tongue 21 on the rear end of the lock cylinder and
having slightly tapering sides engages in a similarly shaped

taken through Figure

.aperture 22 in the end wall 18 of the driver to provide
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. rolation transmitting connection between the cylinder
and the driver by which a contactor 24 mounted on the
Jriver is carried across the front face of the terminal
head into -and out of engagement with stationary con-
tacts 25, 26, 27 and 28 thereon to control the various
circuits of the automobile. These contacts, of course,
are flush with the front face of the terminal head and are
formed on the forward ends of terminals 257, 26, 27’
and 28’ projecting rearwardly from the terminal head to
provide for the connection of conductors thereto.

The terminal 26’ is connectible with the battery and
its contact 26 is, therefore, a supply contact; the contact
25 is adapted to be connected with the ignition coil by
its terminal 25'; the starter coil is adapted to be con-
nected with the starter contact 27 by its terminal 27°; and
the contact 28 is adapted to have its terminal 28" con-
nected with the accessory circuits.

The contactor 24 is a metal stamping clinched to a
carrier disc 30 of insulating material. Opposite elon-
gated holes 31 in the carrier disc receive the drive arms
19 of the driver to slidably spline the carrier disc thereto
so that the disc rotates with the driver but is capable of
lengthwise or axial sliding motion along its arms. Also
slidably splined to the drive arms 19 is a detent plate 33,
located forwardly of the carrier disc 30, and having an
undulating rim portion 34 providing detent depressions
cngageable by detent rollers 35 journalled in the svs{ltch
housing 7 to define the various positions of the switch.

The general arrangement of the rollers as well as the
configuration of the rim of the detent plate is substan-
tially the same as in my aforesaid copending applica-
tion Serial No. 123,709, and reference may be had there-
to for a more complete description of these parts. It is
sufficient to note that the detent plate 33 has diametri-
cally opposite holes 36 therein to receive the drive arms
19 and provide a sliding splined connection between the
detent plate and the driver; and that a compression spring
37 engaged between the detent plate and the contactor
disc yieldingly urges the same apart to press the undu-
lating rim portion of the detent plate firmly against the
detent rollers 35 and to press the contactor on the disc 30
against the front face 10 of the terminal head to thereby
provide the necessary contact pressure for the switch.

The positions of the cooperating contacts on the con-
tactor and the terminal head bear a predetermined rela-
tionship to the positions of the detent depressions in the
undulating rim of the detent plate, so that the proper
circuits will be either closed or opened in the various
positions of the switch. For instance, in the off posi-
tion of the switch shown in the drawings, the live battery
contact 26 on the terminal head is not engaged by any
of the contact portions of the contactor 24 so that
even though the movable contact 39 on the contactor
is engaged with the stationary starter contact 27, none
of the circuits of the automobile controlled by the switch
is operative. In this off position, another of the movable
contacts 40 lies between the stationary contacts 25 and
26, and the remaining movable contact 41 lies between
the stationary contacts 25 and 28. This condition is illus-
trated best in Figures 3 and 4 where, in Figure 4, the po-
sition of the movable contacts of the contactor 24 are
shown in construction lines.

Rotation of the actuator provided by the lock cylinder,
clockwise with reference to Figure 4, to a first switch on
position defined by the engagement of the detent rollers
35 in depressions 43 in the rim of the detent plate brings
the three movable contacts into engagement with the sta-
tionary contacts 25, 26, and 28 on the terminal head to
render the ignition and accessory circuits of the automo-
bile operative. Further clockwise rotation of the actua-
tor to a second switch on position defined by the engage-
ment of a radial extension 44 on the end wall 18 of
the driver with a cooperating shoulder 45 on the switch
housing brings the three movable contacts into engage-
ment with the stationary contacts 25, 26 and 27 on the
terminal head, disrupting the accessory circuit and closing
the ignition circuit as well as the circuit for the starter coil.

Rotation of the actuator to carry the contactor from
the first switch on position to the second switch on or
start position thereof is yieldingly resisted by a tor-
sion spring 47 which thus also serves to return the con-
tactor to its first switch on position when the actuator
is released following starting of the engine. The man-
ner in which the torsion spring is connected with the
driver and is loaded by rotation of the driver beyond the
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first switch on position of the contactor is one of the
main features of this invention since it results in an ex-
tremely simple and efficient rotary contactor assembly
which can be rotated freely, without danger of binding.

According to this invention the drive arms 19 of the
driver have their rear extremities projecting into the
well 20 in the terminal head, as mentioned ‘hereinbefore.
At the rear extremities, however, the drive arms have
hooks 49 bent radially inwardly toward one another to
provide abutments facing forwardly of the driver toward
a second set of abutments 50 on the driver facing rear-
wardly and formed at the junctions of the driver arms
with reduced end portions 51 of the arms rearwardly of
the shoulders 50. The torsion spring 47 is received be-

5 tween the reduced rear end portions 51 of the drive

arms, and in the present case is a helically wound com-
pression spring having a length such as to be accommo-
dated axially between the abutments 49 and 50 on the
driver. In addition the reduced rear end portions 51 of
the driver arms have their side edges bent slightly in-
wardly as at 52, shown best in Figure 3, to hold the
combination torsion-compression spring 47 coaxially with
the driver.

The spring 47 is confined between front and rear spring
seat members 54 and 55, respectively. The front spring
seat member 54 is substantially cup-shaped in that it has
a cylindrical side wall 56 and a bottom wall 57 which in
the present case is provided with diametrically opposite
holes 58 to receive the reduced rear end portions 5% of
the drive arms and by which it is slidably splined to the
driver to rotate therewith. The expansive force of the
spring 47 yieldingly urges the front spring seat member
forwardly to engage its bottom wall 57 with the rear-
wardly facing shoulders 50 on the drive arms.

The rear spring seat member 55 is a substantially
U-shaped stamping having its bight 6¢ interposed be-
tween the rear end of the spring 47 and the hooks 49
on the rear extremities of the drive arms, against which
hooks the rear spring seat member is pressed by the spring
47. The bight 60 of the rear spring seat member however
projects radially from between the arms and has its legs
61 extending rearwardly therefrom and positioned di-
Zmet‘rjicglly opposite one another as seen best in Figures

an

The opposite ends of the torsion-compression spring
47 are drivingly connected with the two spring seat mem-
bers. For this purpose each end of the spring is bent in-
wardly to lie diametrically across the adjacent end con-
volution of the spring. The bent front end 63 of the
spring flatwise overlies the bottom wall 57 of the front
cup-shaped spring seat member and is hooked under oppo-
site tabs 64 struck rearwardly therefrom to provide a
rotation transmitting connection in the counterclockwise
direction, as viewed in Figure 3, between the driver and
the front end of the torsion spring.

The rear end 65 of the torsion spring flatwise overlies
the front side of the bight 69 of the rear spring seat mem-
ber and is likewise hooked under opposite tabs 66 struck
therefrom to provide a rotation transmitting connection
between the rear end of the torsion spring and the rear
spring seat member by which the torsion spring is loaded
whenever the driver is rotated in the clockwise direction,
as viewed in Figure 4, and the rear spring seat member
is held against rotation.

From this it will be seen that the torsion spring 47
can be mounted on the rear of the driver 16 in a preloaded
condition in which the spring holds the rear spring z#at
member 55 rotated clockwise, as viewed in Figure 4, to
a position at which the end portions of the bight engage
diametrically opposite side edges of the drive arms adja-
cent to their hook 49.

The various parts of the driver-contactor assembly
described provide a particularly simple and compact sub-
assembly as shown in Figure 9. In the subassembly the
contact pressure spring 37 in urging the contact carrier
and the detent plate apart tends to push the former rear-
wardly off of the driver. Such rearward displacement of
the contact carrier and the contactor thereon, however, is
precluded by the fact that the cup-shaped front spring
seat member 54 overlies the rear face of the contact
carrier disc and acts as a stop to limit rearward spring
propelled motion of the contactor. It is also important
to note that the rear spring seat member 55 has a sub-
stantially circular shape and that the engagement of its
circular edge portions with the inner surfaces of the drive
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arms adjacent to their hooked extremities, in cooperation
with the attachment of the rear end of the torsion spring
thereto, guides the rear sprirg seat member for rotation
relative to the driver coaxial.y thereof.

When assembled in the switch housing the unitary con-
dactor assembly extends axially between the terminal head
and the rear of the actuator provided by the lock cylinder,
voaxially of the latter. A post 68 in the bottom of the
well 20 in the terminal head, however, projects forwardly
axially of the driver into engagement with the center
portion of the bight 60 of the rear spring seat member 55
lo press the same forwardly away from the hooks 49
on the driver arms and thereby compress the combination
torsion and compression spring 47. The expansive force
of the spring 47 is transferred through the front spring seat
member and the shoulders 50 onto the driver so as to yield-
ingly press its front end wall 18 against the rear end of
the actuator provided by the lock cylinder 12. This
holds both the driver and the lock cylinder against rat-
ting.

It will also be noted that the engagement of the con-
tactor with the front face 10 of the terminal head holds
the contactor and carrier disc spaced slightly forwardly
of the front spring seat member. This, of course, com-
presses the spring 37 and assures adequate spring pressure
against the back of the detent plate 33 to make possible
the positive snap action of the switch.

Attention is directed to the fact that while the front end
portion of the driver in seating upon the drive tongue 21
is rotatably journalled at its front end portion by the
lock casing, the rotation of the driver is also guided by
means of a bearing adjacent to the rear of the driver.
This bearing comprises the cylindrical side wall or skirt
56 of the front spring member which is rotatably received
in the mouth of the well 20 in the terminal head so as
to assure that the rear end portion of the driver will be
coaxial with the actuator provided by the lock cylinder.

During rotation of the actuator to carry the contactor
from the off position of the switch to its first switch on
position, the combined torsion and compression spring
47 rotates bodily with the driver. Tn this first switch on
position, however, the diametrically opposite arms 61 nf
the U-shaped rear spring seat member OCCupy positio.
in close proximity to diametrically opposite abutments 7y
on the terminal head in the bottom of the well 20 therein.
Consequently, although the driver 16 may be rotated
further in the clockwise direction to carry the contactor
to the start position, the abutments 70 preclude such fui
ther rotation of the rear spring seat member with th
driver with the result that the spring 47 is additionally
loaded torsionally by the rotation of the driver to the
start position of the switch. This means, of course, that
the contactor has to be held manually in the start position,
against the action of the torsion sgring 47, while the engine
starter is cranking the engine. After the engine has started
the actuator is released and the torsion spring 47 imparts
retrograde rotation to the contactor assembly to return
the same to its first switch on or running position. In this
running position only the ignition and accessory circuits
are operative.

1t is important to note that with the particular manner
in which the torsion spring is connected between the
driver and the terminal head the forces exerted on the
driver by the torsion spring during loading of the spring
in consequence to rotation of the driver to the start po-
sition are balanced and have mo tilting effect upon the
driver. This fact coupled with the fact that the rear end
portion of the driver is guided for rotation coaxially of
the actuator by the engagement of the cylindrical skirt
on the front spring seat member in the mouth of the well
in the terminal head assures the best possible switch op-
eration free of binding of the actuator in its bearings.

From the foregoing description taken together with the
accompanying drawings it will be readily apparent to
those skiiled in the art that this invention provides an
improved rotary contactor assembly for ignition-start
switches which assures easy and positive operation of the
switch unimpaired by any binding of the parts.

What I claim as my invention is:

1. In an electric switch for controlling a plurality of
circuits: a terminal head having stationary contacts
thereon; a rotatable contactor cooperable with said sta-
tionary contacts and rotatable in one direction from a
switch off position to defined first and second switch on
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positions; a manually rotatable actuator for the contactor,
said actuator being axially spaced from the terminal head
and the contactor being interposed therebetween; a driver
coupling the actuator to the contactor so that the con-
tactor rotates with the actuator, said driven extending
axially between the terminal head and the actuator; spring
means on the driver reacting against the contactor to hold
the same yieldingly engaged with the terminal head and
thereby provide contact pressure for the switch; a tor-
sion spring mounted on the driver at its portion adjacent
to the terminal head; means connecting both ends of the
torsion spring to the driver so as to hold the torsion
spring under initial tension and whereby the torsion.
spring rotates bodily with the driver from the switch off
to the first switch on position of the contactor; and a
connection between one end of the torsion spring and
the terminal head established upon rotation of the driver
to said first switch on position of the contactor and oper-
ative upon further rotation of the driver to carry the con-
tactor to its second switch on position to load the torsion
spring, thereby requiring the contactor to be held man-
ually in said second switch on position, and whereby the
contactor is returned to its first switch on position by
the torsion spring upon release of the actuator.

2. In an electric switch of the character described: a
terminal head having stationary contacts on one face
thereof; a rotatable contactor overlying said face of the
terminal head and cooperable with the stationary contacts
thereon; a manually rotatable actuator for imparting ro-
tary movement to the contactor, said actuator being axially
spaced forwardly of said face of the terminal head and
the contactor being interposed therebetween; a driver
coupling the actuator to the contactor to provide a torque
transmitting connection therebetween, said driver extend-
ing axially between the terminal head and the actuator
and having end to end engagement with the latter; spring
means carried by the driver and reacting rearwardly
against the contactor to yieldingly ho!d the same engaged
with said face of the terminal head so as to provide con-
tact pressure for the switch; a shoulder on the driver fac-
ing said face of the terminal head but spaced forwardly
therefrom; a spring seat member on the driver engageable
with said shoulder; and a combination torsion and com-
pression spring confined between said spring seat member
and the terminal head and connected between the terminal
head and the driver 1o be torsionally loaded by rotation
of the actuator in one direction to a switch on position to
yieldingly resist such rotation and to effect retrograde
rotation of the contactor when the actuator is released,
the expensive force of said spring being translated through
the spring seat member and the shoulder on the driver
into an axial force on the driver to hold the same pressed
against the end of the actuator and thereby prevent rat-
tling of the actuator and the driver.

3. The electric switch set forth in claim 2 further char-
acterized by the provision of a splined connection between
the spring seat member and the driver; and a connec-
tion between the torsion spring and said spring seat mem-
ber so that the torsional force of the spring is exerted
on the driver through the spring seat member.

_4. The electric switch set forth in claim 3 further char-
acterized by the provision of cooperating means on the
terminal head and a portion of the driver adjacent there-
to defining a journal bearing for the driver coaxial with
the actuator to guide the rotary motion of the driver.

5. The electric switch- set forth in claim 4 wherein
said journal bearing comprises a cylindrical skirt on the
spring seat member, and a bearing ho'e in the terminal
head opening to said face thereof and in which said skirf
z‘is‘rotatably received to guide the rotary motion of the

river.

6. In an electric switch for controlling a plurality of
circuits: a terminal head having a hole opening to its
front face and having stationary contacts on said face sur-
rounding the mouth of said hole; a rotatable contactor
overlying said front face of the terminal head and co-
operable with the stationary contacts thereon, said con-
tactor being rotatable in one direction from a switch off
position to defined first and second switch on positions:
a manually controlled actuator constrained to rotate co-
axially with the hole in the terminal head for imparting
rotary movement to the contactor, said actuator being
axially spaced from the front face of the terminal head
and the contactor being interposed therebetween: a driver
positioned between the actuator and the terminal head
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and supported jointly thereby for rotation coaxially of
the actuator, said driver having its rear end projecting into
-the hole in the terminal head; cooperating means on the
front end of the driver and the actuator providing a ro-
tation transmitting connection therebetween; a splined
driving connection between the driver and the contactor,
whereby the contactor rotates with the driver but is mov-
able axially thereof; spring means on the driver reacting
rearwardly against the contactor to yieldingly press the
same against the front face of the terminal head and there-
by provide contact pressure for the switch; a helically
wound torsion spring carried by the rear end of the driver,
coaxially thereof, and having its ends connected with the
driver to hold the torsion spring pretensioned and where-
by the spring may rotate bodily with the driver during
actuator produced rotation of the contactor from the
switch off to the first switch on position thereof; and
means for loading the torsion spring during actuator pro-
duced rotation of the contactor from the first to the sec-
ond switch on positions thereof so as to require the con-
tactor to be manually held in said second switch on posi-
tion and whereby the contactor is returned to its first
switch on position upon release of the actuator, said last
named means comprising an abutment on the terminal
head adjacent to the bottom of the hole therein, and a
part on the rear end of the torsion spring engageable with
said abutment upon rotation of the contactor toward its
second switch on position. ] . .

7. The electric switch set forth in claim 6 wherein
said part on the end of the torsion spring comprises a
substantially U-shaped spring seat member having the
rear end of the torsion spring connected to its bight
and having its legs projecting rearwardly toward the bot-
tom of the hole in the terminal head for engagement w_1th
diametrically opposite abutments therein upon rotation
of the driver to carry the contactor toward its second
switch on position, so that such loading of the torsion
spring does not impose any appreciable tilting force on
the driver. . .

8. The electric switch set forth in claim 7 further
characterized by the provision of opposite drive arms on
the driver extending axially thereof and between which
the bight of the U-shaped spring seat member engages to
normally hold the spring pretensioned on the driver, the
circumferential spacing between said arms being great
enough to permit the limited degree of rotary movement
of the driver relative to the U-shaped spring seat member
necessary to load the spring during rotation of the driver
in the direction to carry the contactor to its second
switch on position. . .

9. A contactor assembly for an electric switch com-
prising: an elongated driver rotatable about its longi-
tudinal axis; a carrier disc of insulating material splined
to the rear end portion of the driver to rotate therewith
but slidable lengthwise thereof; a metal contactor mem-
ber secured to the rear of said carrier disc; a contact
spring on the driver arranged to exert its expansive force
on the front side of the carrier disc so as to yieldingly
urge the same toward the rear end of the driver; means
on the driver rearwardly of the carrier disc defining op-
posing longitudinally spaced abutments; a combination
torsion and compression spring disposed between said
abutments to be compressible axially therebetween; front
and rear spring seat members interposed between the axial
ends of the combined compression and torsion spring and
said abutments on the driver; a splined connection be-
tween the front spring seat member and the driver; a ro-
tation. transmitting connection between the front spring
seat member and the adjacent end of the torsion spring,
said front spring seat member having portions thereof
engageable by the carrier disc to block rearward motion
thereof off of the driver; a connection between the driver
and the rear spring seat member providing for limited
rotation of the latter relative to the driver and for for-
ward axial motion of the rear spring seat member in a
direction to compress the torsion spring; and a rotation
transmitting connection between the rear spring seat
member and the adjacent end of the torsion spring where-
by rotation of the rear spring seat member in one direc-
tion relative to the driver loads the torsion spring.

10. A contactor assembly for an electric switch, com-
prising: a rotatable driver having a front end wall normal
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rier disc of insulating material splined to said arms to
rotate with the driver but slidable lengthwise thercof; a
metal contactor member secured to the carrier disc at
the side thereof adjacent to the réar of the driver; a con-
tact spring on the driver reacting against the carrier disc
and urging the same rearwardly; means on the arms of
the driver rearwardly of the carrier disc engageable
thereby to block spring propelled motion of the disc off
of the rear ends of the driver arms; a torsion spring car-
ried by the driver between the arms thereof rearwardly of
the carrier disc and having its forward end drivingly con-
nected with the driver arms; and means connecting the
rear end of the torsion spring with the driver arms to
hold the torsion spring under tension, said last named

5 means being movable relative to the driver and having a

portion projecting therefrom for engagement with a sta-
tionary part on a switch in which the contactor assembly
is incorporated to provide means whereby the tension on
the torsion spring may be increased by rotation of the
contactor assembly in one direction,

11. The contactor assembly set forth in claim 10 fur-
ther characterized by the provision of a detent plate
slidably splined to the driver arms, said contact spring
being engaged between the detent plate and the carrier
disc to urge the formed forwardly of the driver and the
latter rearwardly of the driver.

12. A contactor assembly for an electric switch com-
prising: an elongated driver rotatable about its jongitudi-
nal axis and having a front end wall fixed with respect to
the driver and a rear end wall movable relative to the
driver; diametrically opposite arms on the driver fixed
to the front end wall thereof and extending rearwardiy
lengthwise of the driver axis with their rear extremities
embracing the movable rear wall of the driver; inwardly
bent hooks on the rear extremities of the driver arms en-
gageable by the movable end wall to limit axial motion
thereof away from said front end wall while permitting
rotation of the movable end wall relative to the driver
on its axis; interengaging means on said movable end
wall and the driver arms for limiting rotary movement of
the movable end wall relative to the driver; means on
the driver arms a distance forwardly of said movable end
wall providing a spring seat on the driver rotatable there-
with; a compression spring confined under torsion be-
tween said spring seat and the movable end wall and
having its opposite ends fixed to the spring seat and said
movable end wall, the connection between the spring and
the movable end wall holding the spring torsionally pre-
loaded and enabling further torsional loading of the
spring by rotation of said movable end wall in one direc-
tion relative to the driver; lug means on said movable end
wall projecting from the driver to provide for rotating
the movable end wall relative to the driver in the direc-
tion to additionally torsionally load the spring; a carrier
disc of insulating material slidably splined to the driver
arms ahead of said spring seat member so that the latter
blocks rearward motion of the carrier disc off of the driver -
arms; a metal contact member fixed to the carrier disc
at the side thereof facing the rear end of the driver; and
means carried by the driver urging the carrier disc axially
in one direction along the driver arms.

13. A contactor assembly for an electric switch, com-
prising: an elongated driver rotatable about its longi-
tudinal axis and having a front end wall normal to the
axis of driver rotation and means thereon providing for
imparting rotation to the driver; substantially diametri-
cally opposite arms fixed to said front end wall and ex-
tending rearwardly therefrom, the rear end portions of
said arms being reduced to provide rearwardly facing
shoulders on the arms a distance from their rear extremi-
ties and the surfaces of said shoulders lying in a common
plane normal to the driver axis; a cup-like spring seat
member having apertures in its bottom wall in which the
reduced outer end portions of the arms are received to

-enable the spring seat member to slide axially along the

rear end portions of the arms toward a position defined by
the engagement of the bottom wall of the cup with said
shoulders on the arms; hooks on the rear extremities of
the arms bent radially inwardly toward one another; a
helically wound combined compression and torsion spring
confined axially between said hooks and the bottom wall
of the spring seat member, the opposite ends of the spring
being bent. to extend diametrically across the driver axis:
a rear spring seat member interposed between the rear
end of the torsion spring and said hooks on the driver
arms so that the torsion spring is held compressed be-
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tween the spring seat members, said rear spring seat
member being movable axially and rotationally relative to
the driver and having mes ‘s thereon engageable with
the side edges of the driver arms adjacent to their hooked
ends to limit rotary motion relative to the driver; connec-
tions between the inwardly bent ends of the torsion spring
and the spring seat members whereby the rear spring seat
member is rotarily biased to one limit of rotation by the
spring and the spring is held in a torsionally preloaded
condition and under compression to urge the front spring
seat member against the shoulders on the driver arms;
diametrically opposite rearwardly extending legs on the
rear spring seat member for effecting relative rotation
betwuen the driver and the rear spring seat member; and
contactor means slidably splined to the driver arms and
biased rearwardly toward the front spring seat member
said {front spring seat member being engageable by the
contactor means to limit rearward motion thereof rela-
tive to the driver. .

14. The contactor assembly set forth in claim 13 fur-
ther characterized by the fact that the apertures in the
bottom wall of the cup-like spring seat member are so
located with respect to the driver arms as to hold the
cylindrical wall of the cup-like member coaxial with the
driver, whereby said cylindrical wall of the cup-like mem-
ber provides a bearing for the rear end portion of the
driver.

15. The switch of claim 19, further characterized by
the fact that said torsion spring is helical and has sub-
stantially straight end portions which extend substan-
tially diametrically across its endmost coils normal to
the axis of the spring; and further characterized by pairs
of abutments on the driver and on the spring seat member,
the abutments of each pair facing in opposite directions
and being spaced equal radial distances to opposite sides
of the driver axis so as to be engageable with the straight
end portions of said spring, said pair of abutments on
the driver thus receiving a balanced torsional reaction
from the spring which will have no tilting effect upon the
driver.

16. In an electric switch of the character described: a
rotatable contactor cooperable with stationary contacts;
a driver for rotating the contactor; a spring seat member
connected with a fixed part of the switch; a helical tor-
sion spring axially confined between the driver and the
spring seat member and having straight end portions each
of which extends substantially diametrically across the
adjacent endmost coil of the spring normal to the spring
axis; a pair of oppositely facing abutments on the spring

seat member, spaced to oppasite sides of the driver axis ;

and engageable with one of said straight end portions
of the spring to resist rotation of the same in one direc.
tion; and a pair of oppositely facing abutments on the
driver, spaced to opposite sides of its axis and engage-
able with the other end portion of the spring to enabie
the spring to yieldingly resist rotation of the driver in
said one direction and so that the forces exerted upon the
driver by the spring in consequence of torsional loading
of the latter are balanced and have no tilting effect upon
the driver,

17. Tn an electric switch of the character described: a
rotatable contactor cooperabie with stationary contacts;
a driver for rotating the contactor; a spring seat member
connected with a fixed part of the switch; a helical torsion
and compression spring axially confined under compres-
sion between the driver and the spring seat member and
having straight end portions each of which extends sub-
stantiaily diametrically across the adjacent endmost coil
of the spring normal to the spring axis and flatwise engag-
ing substantially flat portions on the driver and the spring
seaf to react axially between them; a pair of oppositely
facing abutments on the spring seat member, radially
spaced equal distances to opposite sides of the driver axis
and between which one of said straight end portions of
the spring is received to resist rotation of the same in
one direction; and a pair of oppositely facing abutments
on the driver, radially spaced equal distances to opposite
sides of its axis and between which the other end por-
tions of the spring is received to enable the spring to
vieldingly resist rotation of the driver in said one direc-
tion and so that the forces exerted upon the driver by
the spring in consequence of torsional loading of the
latter are balanced and have no tilting effect upon the
driver.

18. In a switch having a movable contactor: means
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for manually imparting motion in one direction to the
contactor, including a rotatable driver having a driving
connection with the contactor by which the contactor is
constrained to move back and forth with the driver; a
helical torsion spring, coaxial with the driver, for mov-
ing the cortactor in the opposite direction, the end con-
volutions of the torsion spring terminating in substan-
tially straight arms extending diametrically across the
ends of the spring; a pair of oppositely facing abutments
on the driver engaged with the arm at one end of the
spring at points on opposite sides thereof and spaced
substantially equal distances to opposite sides of the driver
axis, by which the spring tends to rotate with the driver;
and a pair of oppositely facing spring loading abutments
engaged with the arm at the other end of the spring at
points on opposite sides thereof and spaced substantially
equal distances to opposite sides of the driver axis for
holding said other end of the spring against rotation with
the driver. .

19. In an electric switch for controlling a plurality of
circuits: fixed housing means including a terminal head
having a plurality of stationary contacts thereon; a rotata-
ble contactor cooperable with said stationary contacts; a
manually rotatable actuator for imparting rotary move-
ment to the contactor, said actnator being axially spaced
from the terminal head and the contactor being interposed
therebetween; a driver coupling the actuator to the con-
tactor to provide a torque transmitting connection there-
between, said driver extending axially between the actua-
tor and the terminal head and having end-to-end engage-
ment with the actuator; spring means on the driver react-
ing against the contactor to vieldingly engage the same
with the terminal head and thereby provide contact pres-
sure for the switch; a spring seat member mounted on
the driver for limited axial motion to and from engage-
ment with a portion of the housing means by which en-
gagement displacement of the spring seat member off of
the driver and away from the actuator is precluded; co-
operating means on said spring seat member and on the
housing means confining the spring seat member to rota-
tion between defined limits with respect to the housing
means; cooperating means on the spring seat member and
on the driver providing a lost motion connection between
the spring seat member and the driver whereby the spring
seat member is free for rotation between defined limits
with respect to the driver; and a combination torsion and
compression spring having one of its ends seated in said
spring seat member and reacting axially between it and the
driver to press the driver axially against the actuator, and
loaded by rotation of the actuator in one direction to a
switch-on position to yieldingly resist such rotation and
to effect retrograde rotation of the contactor when the ac-
tuator is released.

20. In an electric switch: a housing having an annular
wall; a termial head fixed with respect to the housing near
the rear thereof, with the front face of the terminal head
extending across the interior of the housing substantially
normal thereto, said terminal head having a hole opening
to said front face and cylindrical wall surfaces in said hole
providing a bearing, the axis of which is perpendicular
to said front face of the terminal head; a plurality of sta-
tionary contacts on the terminal head exposed at its front
face; a rotatable contactor cooperable with said stationary
contacts and overlying the front face of the terminal head;
a manual actuator for imparting rotary movement to the
contactor; means mounting the actuator on the housing
for rotation coaxially of said bearing on the terminal head
and with the actuator spaced axially forwardly of the
front face of the terminal head so that the contactor is
interposed between the actuator and the terminal head; a
driver coupling the actuator to the contactor to provide a
torque transmitting connection herebetween, said driver
extending between the actuator and the terminal head in
radially spaced relation to the annular wall of the housing
and having its front end supported by the actuator and
its rear end projecting into said hole in the terminal head;
spring means on the driver reacting rearwardly against
the contactor to yieldingly engage the same with the ter-
minal head and thereby provide contact pressure for the
switch; means on said rear end of the driver having a
cylindrical surface providing a.journal supportingly en-
gaged by said bearing on the terminal head so that the
driver is guided for rotary motion at its rear end; a torsion
spring carried by the driver and having arms at its ter-
minal ends; abutments on the driver engaged by said arms
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of the torsion spring to normally hold the same partially
wound up-under torsion; and means fixed on the switch
for reacting against one of said arms of the torsion spring
during rotation of the actuator in one direction for effect-
ing further loading of said torsion spring whereby the tor-
sion spring effects return rotation of the actuator when
the actuator is released. )
21. In an electric switch: a housing having an annular
wall; a terminal head fixed with respect to the housing
near the rear thereof, with the front face of the terminal
head extending across the interior of the housing substan-
tially normal thereto, said terminal head having a hole
opening to said front face and cylindrical wall surfaces in
said hole providing a bearing, the axis of which is per-
pendicular to said front face of the terminal head; a plu-
rality of stationary contacts on the terminal head exposed
at its front face; a rotatable contactor cooperable with
said stationary contacts and overlying the front face of
the terminal head; a manual actuator for imparting rotary
movement to the contactor; means mounting the actuator
on the housing for rotation coaxially of said bearing on
the terminal head and with the actuator spaced axially for-
wardly of the front face of the terminal head so that the
contactor is interposed between the actuator and the ter-
minal head; a driver coupling the actuator to the contac-

tor to provide a torque transmitting connection therebe-.

tween, said driver extending between the actuator and the
terminal head in radially spaced relation to the annular
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wall of the housing and having its front end supported
by the actuator and its rear end projecting into said hole
in the terminal head; spring means on the driver reacting
rearwardly against the contactor to yieldingly engage the
same with the terminal head and thereby provide contact
pressure for the switch; means on the rear of the driver
having a splined connection with the driver and having
a cylindrical surface providing a journal supportingly en-
gaged by said bearing on the terminal head so that said
means guides the rear of the driver for rotary motion, said
means having a radial abutment; a torsion spring having
terminal arms at its ends, one of which engages said abut-
ment; and means fixed on the switch and engaged by the
other arm of the torsion spring during rotation of the ac-
tuator .in one direction for effecting loading of the torsion
spring whereby the torsion spring effects return rotation
of the actuator when the actuator is released.
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