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‘MULTIPLE CIRCUIT CONTROL SWITCH :

‘Walter L. Dietrich, Hartford, Conn., assignor to
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1

This invention relates to electric switches for
controlling a multiple of circuits. More particu-
larly it relates to a multiple circuit control switch
driven by a time mechanism in which the time
mechanism or clock motor can be disengaged from
the switeh to permit operation of the switch
manually when desired. Devices of the type to
which this invehtion relates are commonly used
now on automatic washing machines and other
devices which require time ' control of multiple
circuits ‘and which, additionally, require the
switch to be ecapable of manual operation to
shorten or change the sequence. ’

1t is an object of the invention to provide an
improved multiple circuit clock-controlled switch
which will be of sturdy construction and reliable
in operation. ‘ ’ 3

Another objecé of the invention is to provide
a switch of the foregoing type wherein the clock
motor may be disengaged from the control mecha-~
nism so that the control mechanism may be man-
ually operated to shorten or eliminate any stage
of the cycle or to enable the cycle to be ‘started
at any point therein as desired. :

Another object of the invention is to provide
a switeh of the foregoing type wherein the entire
device is disconnected from the power lines during
the manual manipulation of the -contacts or the
setting of the switch prior to its operation under
control-of the clock motor. - i o ,

AnotHer object of the invention is to provide a
switch of the foregoing type wherein there are
two sets of control contacts in which the opera-

tion of one set is adjustable so that it may operate

simultaneously or differently than the other set.
Another object is to provide for automatic re-

setting or return of one of two ‘sets of control

contacts when the clock motor is disengaged from

the contacts. ) : ;

~* Another object is to provide for quick and ac-

curate action of the switch contacts in the type

of mechanism wherein control of the contacts is

by rotary cams driven by a clock motor.

Other objects and advantages of the invention
will become apparent as it is described in con-
nection with the accompanying drawings:

In the drawings: ‘ IR

Fig. 1 is a longitudinal section view taken
through & device embodying the invention;

Fig. 2 is a transverse section view taken along
line 2—2 of Fig. 1; ' '

Tig. 3 is a transverse section view taken along
line 3—3 of Fig. 1; : o

Fig. 4 is a longitudinal section view taken along
line 4-—4-of Fig: 3 and illustrating the clock motox

8 Claims: (CL 200—38)
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and “its association with the driving and main
control switch contacts;

Fig. 5 is a longitudinal section view similar to
Tig. 1 of a modified form of the invention;

Tig. 6 is a-transverse section view taken along
line 6-—6 of Fig. 5. ~ :

Fig. 7 is an enlarged- detail view of a portion
of the structure illustrated in Fig. 2; -

Fig. '8 is an elevational sectional view taken
along line 8—8 of Fig. 7/ R

Tig. 9 ig a fragmentary detail view of the struc-
ture illustrated in Fig. 8 viewed from the opposite
side from that of Fig. 8 or, in other words, from
the outside of the device; :

Fig. 10 is an enlarged detail section view taken

_ along line 10—1#0 of Fig.'8;
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Fig.'11is an enlarged perspective detailed view
of the switch spring compression element.

Referring to the drawings, fixed and movable
contact elements and cams for selectively oper-
ating them are housed within a cubical container
comprising a square top plate of metal 10 whose
side edges are bent up at right angles to form
flanges 10a. - A bottom plate 12 also of sheet
metal also has its side edges bent down at right
angles to form flanges 12a. The top and bottom
plates may be spaced apart by rods {4 placed in
or near the four corners of the plabes.  Four in-
sulating plates 15, 16, 17, I8 are at right angles to .
one another and secured by screws to the flanges
10a and {2¢ of the top and bottom plates, forming
the side walls of the housing. . ‘

The casing may be divided, if desired, in.two
compartments by placing a wall of sheet insula-
tion {9 within the housing, parallel to the top
and bottom plates 10 and 12. Also the housing
may be entirely insulated inside by placing sheet
insulation plates 28 against the interior surfaces
of the top and bottom plates 10 and 2.

The operating mechanism for the switch con-
tacts may be set or controlled manually by a
rotary handle 21 mounted on one end of a rotary
spindle 22 which is movable to a limited extent
longitudinally ‘in -sleeve 24 within which the
spindle is' mounted. The sleeve 24 has reduced
top and bottom ends or necks 26 and 28 providing
shoulders abutting the inner surfaces of the top
and bottom plates 10 and 2. These necks form
pearings rotating in bearing apertures in “the
center of the top and bottom plates. ‘The sleeve
24 carries a plurality of sheet insulation cam
discs, such as 30a, 30d, 30¢ and 307 mounted co-
axially thereon and spaced apart by spacing
washers 32 placed between the discs. For the
purpose of illustration eight cam dises are shown
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but this number may be increased or decreased as
conditions require, The cam discs and washers
are secured In place upon the sleéeve 24 hy nuts
34 screwed upon threads formed on the top and
bottom parts of the sleeve adjacent the necks 26
and 28.

To cause the sleeve and spindle to rotate to-
gether a radial pin 36 is driven through passage-
way or bore in the sleeve so that its end enters
a longitudinal slot 38 in the periphery of the

. spindle, preferably about at its middle. Thus
the pin 86 will permit, but limit, the amount

(=14

10

4

metal supporting member 60 having its trans-
verse part 60c riveted to a side plate (such as
16) of the housing. Pivotally mounted upon the
ends of the paraliel arms of the supporting mem-~
ber 60 is a lever member 52 comprising parallel
legs 62a, 62¢, joined transversely at their free
ends by an integral strut 62s.

Extending ‘between the legs 62¢q, 62¢ and jour-
nalled in them just akiove the. strut 62s is axle
€3 upon which there is an integral roller §4.
The roller is positioned along the axle so as to

- -engage one of the cam dises as may be seen in

of longitudinal or axial motion of the spindle

within the sleeve, : ’

In order to hold the spindle in different axial 1

‘Fig. 1. By varying the position of the roller any

-one-of the ‘cam .dises can be selected to engage

positions a thick metal indexing disc 40 is pro=

vided around the neck of the sleeve and spindle
just above the upper surface of the top plate
i0. This disc contains a diametrical bore with-
in which are coiled compressed springs 44 which
press balls 42 into engagement with circumfer-
ential or annular grooves 48 and 50 spaced along
the spindle but adjacent to one another. Springs
44 may be held within the bores in -any suitable
fashion such as by small pins 46 driven through
the disc and diametrically across- the -bore near
the periphery of the disc. : :

In order that the balls 42 ‘may engage the
circumferential grooves, the- sleeve 24 has bored
in -its neck 28 openings in alignment with the
diametrical bore in the disc 40, within which
openings the halls 42 are normally-located. Be-
cause the balls 42 are of greater diameter than
the thickness of the neck of the sleeve, the in-

dexing disc 40 is maintained by the balls in its ;

axial position upon the neck: of the . sleeve, it
being impossible to remove the disc axially along
the neck of the sleeve without first removing the
balls and their biasing springs from the diamet-
rical bore in which they are located. That is
because the balls protrude -into the spring bore
of the disc while being held against axial move-
ment by the sleeve neck 28. ~ ,

Although two circumferential grooves 48 and
80 are shown, the invention is not limited to that
number. If it should be desirable to have the
spindle take additional positions, additional cir-
cumiferential grooves can be provided.

In the event that a different thickness of ball
and neck be employed, the indexing disc 8¢ may
be held in place upon the sleeve by providing a
set screw (not shown) radially entering the disc
and engaging the neck 26 or depression or ra-
<dial bore therein. L

The cam dises have high parts- and depres-
sions to cause operation of individual switches.
The individual switches may comprise .movable
contacts to engage and disengage fixed contacts.
The switch may be of any suitable form but pref-
erably are of the snap-acting type known as
sensitive switches in which g small amount of
‘movement of -the operating members of such a
switch suffices to actuate the movable contact.
It is desirable to use the snmap-acting sensitive
switches- because -as- hereinafter described, the
-cams are rotated by a clock motor and hence
move slowly. Thus, the opening and closing of
the contacts is most satisfactory with the snap-
action type of switch.

Each cam disc controls ene switch in the ex-
ample of the invention as illustrated. The
switches are identical and hence description of
one will suffice.

Referring particularly to Figs. 7-11 the switch
mechanisms. each comprise a stamped U-shaped
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- that roller, and thus to control the movement

-of the lever €2 and the individual switch which
it operates. - The strut 62s is engaged by an ad-
Justable plunger: arrangement which recipro-
cates when moved by the lever 82 so as to con-
trol the operation of the movable contact. The
movable contact comprises 2 thin, flexible leaf
spring member 65 which ig stamped from sheet
metal with an H-shaped -opening therein as il-
lustrated in Fig. 8. Flexible apertured arms §5q
and 65d, formed by the stamping out of the mov-
able -eontact member are in the. plane of the
contact member as stamped. - However they are
later -stressed or bowed upwardly by the inser-
tion-between them of g compression ‘member- 66
of substantially U-shape and stamped from thin
fiexible sheet metal with slots 68s in its arms to
receive the ends of the arms 8%a, 65b. The
compression member 66 is mounted on  the
plunger as hereinafter more fully described.

Movement of the arms 65a -and- 65 through
the plane of the contact member €5 from one
side to the other thereof—causes snap -aetion
movement of the ends of the contact member
65 also with g snap-action in a manner. now
well understood by those familiar with the art.
At the ends of the contact member- are eontact
buttons 67 to engage and disengage fixed contact
buttons 68 mounted on fixed contact -members
69. The fixed contact members have rivet ex-
tensions 69¢ passing through the insulating
plate 16 and through a metal. terminal plate
10 on the outside of the insulating plate. Be-
tween the fixed contact ‘member 69 and the in-
side surface of the insulating plate 16 . is lo-
cated one leg of a rigid stop member Tt stamped
from sheet metal into substantially J-shape. By
peening over the ends of the rivet portion 68a,
the stop member T, fixed contact 69 and ter-
minal member 18 are thus secured to the plate
{6. The portion 71s of the stop membér 11 over-
lies the end of the movable contact to limit the
switch opening or disengaging movement of the
movable contact member at each end, it being
understood that similar fixed contact structure
and stop members are provided at each end of
the movable contact as well Hlustrated in Figs.
2, T and 10. :

It is.desirable to be able to adjust for accuracy
the position of the movable switch contact and
thus its action from. the outside of the switch
housing.. For this purpose the plunger. device
is constructed in the following manner. A sup-
port or bearing member 712 is mounted in the
insulating plate 18. This bearing member has
a flange T2a abutting the outside surface of the
plate 18 and a similar interior flange T2c¢ which
is -stamped down upon the. interior surface of
the plate 1§ to secure the bearing member
permanently in place. The bearing member has
8 bore which is reduced near its outer end. to
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form a shoulder ‘against which presses one end
of a compression spring 13. The other end of
such spring ‘13 presses against a shoulder on a
sleeve member T4 whose outwardly facing end
18¢ is of reduced diameter and slides in the
smaller part of the bore in the bearing member
19. The inner end of the sleeve member 74 slides
within the larger portion of the bore in the
member T2: ' Ce

Upon the larger or inner end 14b of the sleeve
member is secured the compression member 66.
The compression member is secuted By upsetting
an extending mneck of the sleeve end T4b onto
the inside surface of the transverse portion 86f
of the compression member. ST -

The adjustment of the position of the movable

contact is -accomplished by
screw bolt 75 which slides within the sleeve 14
and has its inner ‘end extending inwardly of the
switch housing to engage the lever 62. A square-
hesded nut 16 is threaded upon the end of the
screw bolt 15 to-fix the adjustment and to de-
termine the inward movement or location of the
screw bolt into or relatively to the sleeve mem=
ber. The abutment of the nut 16 against the
sleeve 14 thus limits the movement of the screw
bolt 15 into the sleeve.  To maintain the ad-
. justment, parallel lugs 62¢ are struck down from
the lever strut 62s in position to embrace -the
sides of the nut. A slot is provided in the head
of the bolt. This slot is available from the out-
side of the plate 16 by use of a small screw
driver inserted in the sleeve T4. By turning
the bolt a relatively fine adjustment can be
obtained of the action of the switch. Since the
_clockwork rotates the controlling cams a rela~-
tively fine adjustment is desirable in order that
the switch contacts shall not separate or engage
before or after they should. o

In the embodiment illustrated there are eight
switch mechanisms of the sort just described.
Two switches are mounted on each of-the four
side plates of the housing, one set of switches
being ‘above another in position for the upper
four to be controlled by the four upper cams
and the lower four to be controlled by the four
lower cams. - The rollers of each switch are lo-
cated at four different places-on their axles so
that one cam is in the plane of one roller of
each switch and thus controls that switch.

If it is desired to have one cam -control two
switches, their rollers will be in the same plane
or on the same level as the controlling cam.
1f the two cams are to control one switch, then
two rollers will be formed on one axle of that
switch in planes of the two controlling cams.
Tt will be obvious of course that the number of
cams and switches can be varied to suit-the
particular conditions. ‘

Tor driving the spindle 22 and sleeve 24, a
gear 80 (Fig. 1) is mounted on the end of the
spindle in mesh with a pinion 81 (Figs. 1 and 3)
driven by a clock mechanism 82. The clock
mechanism is preferably electrically driven.
Since its details form no part of this invention
they need not be ‘specifically described. The
clock mechanism is mounted on a plate 83 whose
sides are hent up so as to be coplanar with the
planes of the bent-down sides of the bottom
plate 12 of the housing. Plate 83 is secured to
the bottom plate 12 in spaced relation thereto
by bolts 84 threaded into hollow internally-
threaded posts 85 mounted upon and extending
from the bottom plate i2. ‘

In order that the clock mechanism not he

manipulating a
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damaged by turning the spindle 22 nor-the con-
trolling mechanism damaged by attempts to op-
erate it contra the clock motor and also in order
to permit turning of the spindle manually while

‘the gear 80'and pinion 81 are in mesh, a friction

. cluteh is provided between the spindle and the

10

15

20

gear 80. The gear 80 is cup-shaped and internal-
ly threaded. It has therein "4 driving disc 86
having a collar 87 non-rotatably mounted on and
turning with the spindle 22. A concave flexible
spring dise 88 lies against the driving disc 86 and
it is pressed -théreagainst by @ circular cover
méinber- 89 screwed info the- gear member - 89.
The spindle 22 may be flattened -on one side of
its end portion to receive and cooperate with a
similar flat interior surface within the collar 81.
The forming of the flat surface on the spindle
provides a shoulder so that the collar and driving
disc are thus limited in the amount of axial move-
ment onto the end of the spindle.. To hold the
clutch member méechanism in place a spring ring
98 fits into a circumférential groove in the spindle
near its end, although the clutch mechanism

* might be maintained on the spindle in any other
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suitable fashion.

‘Tt is desirable id some uses of the invention
that all the electric circuits be open-while the
switch is being manually set or manipulated from
one position to another. ' Oné example of such
use is in electric automatic washing machines.

To permit accomplishment of this objective,
disconnect contacts are mounted on the back
plate 83. They may comprise a fixed contact
membper 92 stamped from. sheet metal and se-
cured in insulated relation upon the back plate
83 by the use of insulating washer members 83 on
opposite sides of the back plate. "A rivet may
secure- & terminal member 94 on the opposite
side of the plate from the contact member 92 on
top of the outer insulating washer while at the
same time securing the contact member on top
of the inner insulating disc 83 and connecting the
contact and terminal. )

The movable contact member may comprise a
flat V-shaped flexible metallic stamping riveted
at one end to the backplate 83 in insulated rela-
tion similar to the securement of the fixed con-
tact. A terminal member 96 may similarly be
held in place by the same rivet that secures the
movable contact member. ) .

The free end of the movable contact is located
and positioned for engagement with the fixed
contact. It is normally stressed by inherent
springiness to engagement with the fixed contact.
Tn order to cause separation of the contacts there
is mounted upon the movable contact a pin 97 in
alienment with the spindle 22; and an insulating
tip member 98 is mounted upon the end of the
spindle for engagement with the pin 97 when the
spindle is pressed inwardly, thereby to cause
separation of the movable and fixed contacts.
These contdcts 95 and 82 may be in the main
control circuit of the device whose operations
are to be under main control by the individual
switches housed in the main portion of the switch.
Thus when the contacts 92 and 95 open they
caiuse the power supply into the circuit to be cut
off.” Since the circuits for this arrangement form
no part of this invention and are well known to
those skilled in the art, they need not be illus-
trated or further described.

In the alternative construction iltustrated in
Fig. 5 (described and claimed in my divisional
application Serial No. 274,025, filed February 28,
1952, entitled “Multiple Circuit Control Switch’)
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the sleeve upon the spindle instead of being
made in one part as was sleeve 24, is made in two
parts, 124 and 125, both of which are mounted
upon the spindle 122. Insulation ecams are
mounted on the sleeve parts in the same manner
as previously described. In this form of the:in-
vention the upper four operating cams are car-
ried by the sleeve part 124 and the lower four
cams: are carried by the sleeve part 125. In order
to cause-the sleeve part 124 and the-operating
cams carried thereby to.turn with the spindle,
the spindle 122 has a slot 138 therein engaged by
the end of a radial pin {36 mounted in the sleeve
part 124. The sleeve part 125 is caused to turn

with the spindle by a. clutch mechanism between -

them. e -

“The clutch mechanism comprises a cup-shaped
gear member 1871 having teeth formed on its
peripheral -edge facing in an axial direction.
Cear 187 is non-rotatably mounted on the end
of the spindle 122 by having the spindle end
flattened on one side to cooperate with a similar
flat space in a spindle-receiving aperture in the
gear 187. A spring ring 190 holds the.gear 187 on
the end of the spindle against the ‘shoulder
formed by adjacent flat portion of the end of
the spindle, ..

The cup gear (87 can mesh with -a drive gear
{80 which is non-rotatably mounted on the end
of an extension {26 of the sleeve part 125 in a
fashion similar to the mounting of the gear 187
on spindle 122, Engagement of the gear 187 with
the gear {80 is by a ring of teeth formed in the
face of gear 189 to engage with the axially~posi-
tioned tooth of the gear 181. The gear 180 also
has peripheral teeth meshing with a driving pin-
ion 181 of the clock mechanism -as hereinbefore
described. A spring ring is or may be employed
to hold the gear 188 on the end of the sleeve part
25. . -

Since spindle 122 can be moved axially, it is
possible to disengage the gear 187 from the ring
of the teeth in the face of gear £89. The sleeve
part {24 and spindle 122 can therefore he ro-
tated separately from the sleeve part 125,

In order to automatically return the sleeve
part (25 and cams which it carries when the
clutch is disengaged, a flat spring 181 is coiled
spirally around the extension {28 of the sleeve
part 125, one end of the spring being attached
to that sleeve part and the other end of the spring
being anchored to a pin {98! mounted on and ex-
tending from the bottom face of the housing part
t12. The spring 18! may be housed in g cage
comprising parallel disc plates {83, 194, on each
side-of the spring, These plates may be keyed
to the sleeve extension (26. Stop arms 185 ex-
tending radially, in register, from the spring cage
plates 183, 194 abut against spring pin 192 which
also serves as a stop pin to locate the spring cage
and sleeve part, 125 with reference to the housing
part 112 in expanded position of the spring. Thus,
when the clutch is engaged the clock mechanism
causes rotation of both gears 180, {87, Hence
both sleeve parts 124 and 125 and their cams are
driven together. During this rotation the spring
181 is wound up. The clock mechanism in the
alternative just described (Fig. 5) is known as a
gear shift motor and is available on the market.
When it is deenergized the motor of the clock
mechanism  is automatically disconnected by
means (not visible) within the clock housing,
from the driving pinion i8i. Hence the pinion
181 can turn freely when the spring 181 returns
the parts to their starting position. -
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Thus the upper set of cams .are manually ad-
justable by rotation of the spindle on merely
pushing the spindle. The lower set of ‘cams are
not adjustable for they are constantly connected
with-the clock motor while it is energized; when
deenergized the lower cams are returned at once
by the return spring to original starting position.
This arrangement can be used where an adjusta-
ble wash period, for example, is desireq in auto-
matic washing machines, although the invention
ohviously has other uses, o e

: Many modifications within the scope of .my
invention will eceur to:those skilled in the. art.
Therefore-I do.not limit it to the speeific em-

bodiments illustrated and described.. -

What is claimed is: I -

1. In a time-controlled switching device, a plu-

rality of rotary cam members; a sleeve member
carrying said cam members, g manually-operable
spindle slidable in said sleeve member, means
connecting said. sleeve member and spindle and
bermitting axial movement of the spindle within
the sleeve-and causing rotation of the sleeve -with
the spindle, separable contact means whose -en-
gagement and disengagement is controlled by ro-
tation of said cam members, “and - disconnect
switching means - including contact. means ‘en-
gaged by the end of said spindle as it is moved
axially to cause engagement and:disengagement
of said- disconnect switch contact means, and
means insulating said spindle from said ‘discon-
nect switch contact means, in combination with
an electric clock motor having a driving pinion, a
gear coaxial with said spindle and driven by said .
Ppinion, and clutch means between said gear and
spindle to permit-adjustment of said cam mem-
bers independently of said clock-motor, said clutch
means including a member on and always turn-
ing with said spindle and engaging with said gear
member, : :
.2, A device as claimed in claim 1 ‘wherein the
clutch. means includes a resilient member pro-
viding a frictional connection between said gear
member and said- spindle-carried. member.

3. A device as claimed in claim 1 wherein the
gear member s cup-shaped and. said spindle-
carried member fits therein. : o

4. A device as claimed in claim 3 having.a re-
silient member within saig gear providing fric-
tional connection between said. gear member-and .
spindle-carried membper. S

5. A device as claimed in claim 1 having in-
dexing means. associated with said spindle and
said sleeve member to maintain said spindle in
different -axial positions relative to the sleeve
member. : .

6. A device :as claimed in claim 5 wherein the
sleeve member is mounted rotatably in a hous-
ing but held against axial moevement by engage~
ment with said housing.

7. A device as claimed in claim 1 having an
indexing member mounted non-rotatably on said
sleeve member, ang indexing means carried by
said indexing member and engaging - with said
spindle to maintain said spindle in different axial
positions relative to the sleeve member,

8. A device as claimed in claim 1 having an
indexing member mounted on said sleeve mem-
ber, a spring pressed ball in a passage in said in-
dexing member and passing through a passage in
said sleeve member and engaging said spindle to
maintain- the spindle in different -axial positions
relative to the sleeve member, said halls and said
bassages in said sleeve and indexing member
being of relative dimensions such that the ball
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