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1

The present invention relates to program selec-
tors, and more particularly to improved program
selector switches of the character of that dis-
closed in the copending application of Douglas
F. Illian, Serial No. 91,906, filed May 7, 1949.

The program selector switch disclosed in the
Ilian application mentioned is especially suitable
for use in controlling the automatic cycle of such
home appliances as dishwashing apparatus,
clothes washing machines, and the like, This
switch essentially comprises a rotatable operat-
ing shaft having an “off” position and a plurality
of “control” positions and rotatable continuously
in a given direction from its “off” position into
its first “control” position, thenece into its second
“control” position, etc., and ultimately back into
its “off” position.. A manually operable control
dial or knob is carried on the outer end of the
operating shaft to provide for rotation thereof,
and a number of insulating control cams are
secured to the inner end of the operating shaft
and cooperate with corresponding sets of switch
springs. The sets of switch springs are selectively
operated between open and closed circuit posi-
tions by the selective rotation of the control cams,
and are included in the various operating circuits
of the associated appliance so that the appliance
‘may be operated through a predetermined oper-
ating cycle. Also, the switch comprises an elec-
tric timer motor arrangement operatively con-
nected to the operating shaft for rotating it at a
predetermined rate in the given direction, a slip
cluteh being included in this arrangement so that
rotation of the operating shaft by the manually
oberable control dial does not interfere with the
operation of the timer motor, One of the oper-
ating circuits of the appliance comprises the
electric timer motor and this ecircuit is controlled
by the associated set of switch springs so that it
is completed in response to rotation of the oper-
ating shaft away from its “off” position into any
one of its “control” positions and so that it is
interrupted in response to the rotation of the
operating shaft back into its “off” position.

In view of the foregoing description of the con-
‘struction and arrangement of this program selec-
tor switch and the connection thereof in the
associated appliance, it will be appreciated that
in response to manual rotation of the operating
shaft from its “off”” position into its first “con-
trol” position, an automatic timed operation
‘thereof is initiated so that the predetermined
‘cycle of operation of the appliance is carried out
on a timed basis, and ultimately rotation of the
operating shaft is arrested in response to the
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return thereof into its “off” position. This ar-
rangement permits the user of the appliance
selectively to omit or skip any one or more of the
phases in the operating cycle of the appliance
and selectively to repeat any one or more of the
phases in the operating cycle of the appliance
by the appropriate manipulations of the manually
operable control dial.

While these selective operations of this pro-
gram selector switch are very advantageous in
that they lend maximum flexibility to the control
of the associated appliance, this very flexibility
may result in improper operation of the appli-
ance unless some care is exercised by the user
in the manipulation of the manually operable
control dial. Specifically, the user may seize the
conftrol dial and rotate it hurriedly in the given
direction from its “off” position through its first
“control” position into its second, ete., “control”
position and then release the control dial in
order that automatic timed operation of the pro-
gram selector switch may take place. In this case
operation of the associated appliance is initiated
in the second, etc., phase of its operating cycle,
the first, ete., phase thereof having been skipped
or cmitted due to the careless initial manipula-
tion of the control dial by the user. In some
appliances this skipping of the first phase of the
operating cycle thereof may be of little conse-
quence, but in other appliances, such, for ex-
ample, as dishwashing apparatus, and the like,
the skipping of the first phase of the operating
cycle thereof renders the performance of the
remainder of the phases of the operating cycle
thereof virtually useless, whereby the appliance
fails to perform its intended function or opera-
tion. This characteristic of this program selector
switch may prove to be annoying to the user of
an appliance as the difference between satisfac-
tory and unsatisfactory operations of the appli-
ance depends upon the small angle of rotation of
the operating shaft in the program selector
switch between its first and second “control”
positions, and the user must sense the first “con-
trol” position of the operating shaft in the switch
by the feel thereof during the initial manipula-
tion of the manually operable control dial,

. Accordingly, it is a general object of the present
invention to provide in a multiposition program
selector switch of the combination manually and
automatically operated type, an arrangement for
preventing inadvertent manual operation thereof
through a given one of its “control” positions and
for accommodating contemplated manual opera-
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tion thereof through other ones of its “control”
positions.

Another object of the invention is to prov1de
in a program selector switch of the character de-
scribed, an arrangement responsive to rotation
of the operating shaft by the manually operable
control dial from its “off” position into its first
“control” position for disabling the manually
operable control dial and responsive to rotation
of the operating shaft by the electric timer motor
through a given angle from its first “control”
position, for again enabling the manually oper-
ablé control dial, whereby inadvertent skipping
of the first control phase of the switch by the
user is avoided while preserving to the user the
facility of contemplated skipping of subsequent
control phases of the switch.

A further object of the invention is to prov1de
in a program selector sw1tch of the character de-
scribed, an improved stop mecha,msm that is
se?ectlvely operative to'block and to unblock rota-
tion ‘of tie manually operable control dial and
that is selectively governed jointly by manual
‘operation o6f the manually operable control dial

dand by automatic -operation of the associated 2

‘timer. o
Further features of the invention pertain to
the particular arrangement ‘of the elements of

the program selector switch, whereby the :above-

‘0ut11ned and additional operating features there-
The 1nvent10n, both as to 1ts organization and
‘method: of operation; together with further ob-
‘jects and advantages thereof, will best be under-
stood by reference to the following specification
‘taken in .connection with the accompanying
‘drawings, in which Figure 71 is @ longitudinal
sectional view of a program selector switch em-
bodying the :present invention; .Fig. 2 is a‘frag-
mentary exploded perspective view of the -prin-
cipal operating mechanism of the switch shown
in Pig. 1; Fig. 3 is a partial electric diagram -of
the circuit control arrangement of an appliance
in which the switch of Fig. 1 is incorporated;
Fig. 4 is a longitudinal sectional view of a modi-
fied form of the program se ector switch embody-
ing . the present invention; and Fig. 5is a frag-
mentary exploded perspectlve view of the prin-~
mpal operatmg mechanism of the switch shown
in F‘1g 4,
- Referrmg ‘now to. Flgs 1 and 2 of the drawmgs
‘there is illustrated a program ‘seléctor switch 19
‘of the character of that dlsclosed in the prevmus-
Iy mentloned Illian apphcatlon and embodying

the features of ‘the present ihvehtion. The >

Switeh 1D is ificorporated in an apphance 11, the
Trowt and top ‘walls of which are mdmated gen-
erally at 12 and 13, the switeh 10 belng suitably
‘supported tipon the structure, ‘hot shown, of the
‘dppliance (1. The switch 19 is of the combina-
tion ‘manually and timer ‘eotitrolled type and
‘comprises a front plate 14 having a casing 15 de-
tachably secured thereto and carrying a support-
ing bracket 16 ‘within the casing 15, the bracket

16 being secured to ‘the plate 18 by g ‘pair of !

screws 1. “A first rotatable operating shaft 18
- is suitably" -journalled in an-opening prov1ded in
“the “plate 14 and projects forwardly throtigh a
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‘hole 19 provided in the front ‘wall 12 to the ex- ..

terior of the appliance i1, A manually operable
‘control dial or knob 20 is rigidly secured to the
extreme. outer end of the shaft {8 and carries a
-pointer 2{ that cooperates with an index mem-
Jber 22 suitably secured to the front wall 42. -
second rotatable operating shaft 23 is suitably
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‘plained hereinafter,

shaft -23.
timer motor unit 34 of the electlo re:ponsxve
type that is also carried by the bracket 16. The

shaft

4

journalled in an opening provided in the bracket
16 and projects forwardly toward the inner end
of the shaft {8, the shafts 18 and 23 being ar-
ranged in axial alignment. More particularly,
the outer end of the shaft 23 carries a forwardly
projecting pin or bearing portion 24 that is re-
ceived in a cooperating cylindrical bearing open-
ing 25 formed in the inner end of the shaft 18,
whereby ‘the -‘outer end of the shaft 24 and the
inner end of the shaft {8 mutually support each
‘other and are rotatable with respect to each
other ‘due to the bearing connection 24—25.

A lost-motion drive connection is provided
between the shafts 18 and 28 by an arrangement
‘frchuding ‘a cam 26 rigidly secured to the inner
end of the shaft 18 and a gear 27 rigidly secured
to the outer end of the shaft 23. More particu-
farly, the cam 28 is provided with a rearwardly
extending finger 28 thaf projects into an arcuate
shaped islot or opening 29 formed in the gear 27,
the ‘arcuate width of the finger 28 bheing some-
what less than the arcuate width of the slot 29
'so ‘that the shaft 18 must be rotated through a
small ‘angle in ‘order to ‘cause the -opposite sides
‘of 'thé finger 28 to engage the opposite ends-of
the slot 29 to provide the lost-motion mentioned:

-Aldo the switch. 10 comprises :a third rotatable
operating shaft-39 and a stub shaft 31 arranged
substantially in -alignment with respect to -each
other -and disposed above the shafts I8 and 23.
The ouber end of the shaft 30 is smtably Jour-

nalled in -an opening .provided in the plate (4 and

the inner-end of thestub shaft 31 is suitably jour-
natled in-an opening provided in the bracket {6,
the inner end -of the shaft 38 and the outer -end
of the shaft 31 terminating in -a friction ‘clutch
32. 'The -details of the friction clutch 32 are-not
lustrated, but the adjacent face plates thereof -
are urged into frictional engagement with each
‘other and-are respectively rigidly secured to the
shafts 808 and 31 for a purpose more fully ex-
The shafts 23 -and 30 are
interconnected by a speed-change gearing ar-
rangement including -the gear-21 rigidly-secured
t0 the shaft 23.and s pinion 33 rigidly secured-to
the shaft 39.  The gear 27 -secured o the shaft
23 has prec1~ely N -times-as many teeth as the
pimion 33 secured to the shaft 30, where N is-equal
to, 3. ‘Accordingly, the gearing noted effects a
1:3 speed ‘ratio between the-shafts 23 and-30;
Wheleby ‘one ‘revolution of the shaft 23 effects

three revolutions of the shaft -30 -and one - revo-

Jution -of the shaft 30 effects ¥ revolutlon of the
Further,_the switch {0 comprises a

timer motor unit 84 may be of the “Telechron”
type "including an electric motor -proper 35 -and
a .gear box 36 housing the usual speed reduction

-gearing, the speed , -reduction -gearing housed

within, the gear box eG interconnecting the stub
shaft 31 -and the- rotor of -the motor proper 35.
The -gearing 'within the -gear box -3¢_is -so -con-

structed and -arranged that when the motor

proper 35 is enelglzed from-a 115 volts 60 cycle
A, C. source the stub shaft 3 is 1otated in the

counterclockwise direction, as wviewed from the
Aront of the switch 186, at a speed of -precisely

three revolutions per hour.
Fu1ther the switch 10 comprises- stop mech-

anism that is selectively operative to bloek and

to unblock rotation of the manually rotatable
18 and including 'a pawl 31 -pivotally
mounted upon-a rearwardly -projecting -pin -38
carried by the plate 14, the pawl 37 being biased i in



5
the counterclockwise direction, &§ viewed from
the front of the switch {0, about the pin 38 by a
coil spring 39. The coil spring 39 surrounds the
pin 38 and is disposed between the plate 14 and
the pawl 31, one end of the coil spring 39 engag-
ing the bracket {6 and the other end of the coil
spring 3% engaging the pawl 31. The outer op-
erating end of the pawl 37 rides the peripheral
surface of the cam 26 and cooperates with an
outwardly projecting shoulder 40 disposed
thereon. Also, the outer operating end of the
pawl 37 is disposed closely adjacent to the outer
face of the gear 27 and cooperates with a for-
wardly projecting tongue 4i struck therefrom.

Further, the switch 10 comprises two spaced-
apart insulating control cams Ct and C2 rigidly
secured to the shait 23 and two insulating control
cams C3 and C4 rigidly secured to the shaft 30.
Four sets of switch springs Si, S2, S3 and S4
are respectively operatively associated with the
four control cams Ci, C2, C3 and C4 and are
respectively operated thereby into various cir-
cuit controlling positions. Specifically, the set
of switch springs St comprises three individual
springs, the uppermost of which rides upon the
periphery of the control cam Ci; and the pe-
riphery of the control cam Ci is so constructed
and arranged that it may selectively move the
uppermoest switch spring selectively to open and
to close the contacts X between the uppermost
switch spring and the intermediate switeh spring
and that it may selectively move the interme-
diate switch spring to open and to close the con-
tacts Y between the intermediate switch spring
aund the lowermost switch spring. The set of
switch springs S2 comprises three individual
springs, the intermediate of which rides upon the
periphery of the control cam C2; and the pe-
riphery of the control cam C2 is so constructed
and arranged that it may selectively move the
intermediate switch spring selectively to open
both of the confacts | and 2 between the inter-
mediate switch spring and the respesctive upper
and lower switeh springs or to ciose either of the
contacts | and 2. The set of switch springs S3
comprises three individual springs, the interme-
diate of which rides upon the periphery of the
control cam C8; and the periphery of the con-
trol cam C3 is so constructed and arranged that
it may selectively move the intermediate switch
spring selectively to open or to close either of
the contacts | and 2 between the intermediate
switch spring and the respective upper and lower
switeh springs. 'The set of switch springs S4é
comprises two individual springs, the lower of
which rides upon the periphery of the control
cam C§; and the periphery of the control cam
C4 is so constructed and arranged that it may
selectively move the lower switch spring selec-
tively to open and to close the associated con-
tacts between the lower switch spring and the
upper switch spring.

The manually rotatable shaft {8 is journalled
for rotation in either direction but is normally
rotated only in the clockwise direction, as vicwed
from the front of the switch i9, and comprises
an “off” position and an “on” position. The
pointer 21 carried on the control dial 28 respec-
tively registers with the legends “off” and “on”
carried upon the index member 2Z when the
shaft 18 is rotated into its respective “ofi” and
“on” positions. The operating shaft 23 comprises
an “off” position and a plurality of “control” po-
sitions. The “off”” positions of the shafis {8 and
23 are coordinate; and the “on” position of the
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shaft 18 is coordinate with the first “control” po-
sition of the shaft 23. Moreover, the cam 28§ is
rigidly secured to the inner end of the shaft 18
in a predetermined position so that when the
shaft 18 is rotated in the clockwise direction by
the manual control dial 20 from its “off” posi-
tion into its “on” position, the operating end of
the pawl 371 engages the shoulder 48 provided on
the cam 2§ preventing further rotation of the
shaft {8 by the manual control dial 28. Further,
as the shaft I8 is rotated from its “off” position
info its “on” position the finger 28 provided on
the cam 2% moves in the siot 29 provided in the
gear 27 taking up the lost-motion previously
mentioned and then engages the end of the slot
2% rotating the shaft 23 from its “off” position
into its first “control” position. As the shaft 23
is rotated in the clockwise direction the gear 27
rigidly secured thereto drives the meshing pinion
88, whereby the operating shaft 33 is rotated in
the counterclockwise direction, the friction
cluteh &2 accommodating rotation of the shaft 34
in the counterclockwise direction with respect to
the stub shait 8! so that there is no interference
with the timer motor unit 34.

Considering now the operation of the switch
§3 in greater detail and in conjunction with mig.
2, when the shaft {8 is rotated in the clockwise
direction from its “off” position into its “on” po-
sition by the manual control dial 28, the shaft 23
is rotated from its “off” position into its first
“contreol” position as previously noted, whersby
the control cam Cl operates the set of switch
springs Si to close the X and Y contacts thereof.
YWhen the X contacts of the switch S{ are thus
clesed, a circuit, fraced hercinafter, is completed
for energizing the electric timer motor 35,
whereby the electric timer motor 35 drives the
stub shaft §{ in the counterclockwise direction
through the oearmg in the gear box 335; and the
stub shaft &{ drives the shaft 38 in the counter-
clockwise direction through the friction ciutch
32. Rotation of the shaft 38 in the counter-
clockwise direction drives the shaft 23 in the
clockwise direction through the gearing, includ-
ing the piniocn 233 and the gear 271. As the gear
27 iz thus driven in the clockwise direction, the
slot 28 formed therein moves with respect to the
finger 28 carried by the cam 28 that is rigidly se-
cured to the shaft {8, whereby the shaft 23 is
rotated through a small given angle in the clock-
wise direction independently of the shaft {9 and
corresponding to the lost-motion between the
finger 28 and the slot 29. As the gear 27 is thus
rotated in the clockwise direction threugh the
small given angle mentioned the tongue 44 struck
therefrom engages the operating end of the pawl
3% rotating the pawl 37 in the clockwise directicn
about the pin 38 and against the bias of the coil
spring 49, whereby the operating end of the pawl
37 disengages the shoulder 48 provided on the
cam 28. At this time when the lost-motion has
been taken up between the finger 23 and the slot

4, the pawl 37 has been removad from engage-
ment with the shoulder 48, whereby continued
rotation of the shaft 23 in the clockwise direc-
tion effects additional rotation of the shaft 8
in the clockwise direction due to the en'fagcmen‘r
hetween the slot 25 and the finger 23.

Accordingly, it will be understood that when
the operating shaft i8 is rotated in the clockwise
direction through a predetermined angle from
its “off” position intc its “on” position by the
manual control dial 23 that the pawl 37 operates
to block further rotation of the shaft 18 by the




manual control dial 20, and the shaft 23 is ro-
tated in the clockwise direction through a lesser
angle from its “off” position into its first “con-
trol” position, In its first “control” position the
shaft 23 causes the control cam Cl to govern the
set of switch springs Si in order to initiate
operation of the electric motor 33, whersby the
shaft 23 is rotated further in the clockwise direc-
tion through the gearing 33—217, the shaft 39, the
clutch 32 and the stub 3{ by the timsr motor
unit 34, When the shaft 23 is rotated further in
the clockwise direction from ils first “control”
position through a given angle therefrom, the
tongue 41 operates the pawl 37 to unblock fur-
ther rotation of the shaft 18, whereby continued
rotation of the shaft 23 in the clockwise direc-
tion .effects further rotation of the shaft I8 in
the clockwise direction. In the arrangemeni, the
sum of the lesscr angle and the given angls of ro-
tation of the shaft 23 is substantially equal to the
predetermined angle of rotation of the shaft 8.
In other words, the original lost-motion between
the cam 26 and the gear 27 is taken up by the
gear 27 to initiate further rotaticn of the cam
26 just as the pawl 37 is operated from its block-
ing position into its unblocking position.

As the timer motor unit 34 continues to cper-
ate, the shaft 23 is rotated further in the clock-
wise direction through its second, third, etc.,
“control” positions and the shaft {8 and the
manual control dial 29 is rotated therewith.
Ultimately, after a considerable time interval the
timer motor unit 34 effects rotation of the shaft
23 the remainder of a complete revolution,
whereby the shafts 23 and 18 are again returned
to their “off” positions, the pointer 2§ carried by
the manual control dial 28 again registering the
legend “off” carried by the index member 22 at
this time. When the shaft 23 is thus returned
in the clockwise direction back into its “off” po-
sition the set of switch springs S{ are again
operated by the control cam C! in order to open
the contacts X and Y thereof, whereby the cir-
cuit for energizing the electric motor 3% is inter-
rupted arresting further operation thereof.

Considering now in greater detail the electric
control circuit that may be incorporated in the
appliance {1, as illustrated in Fig. 3, the arrange-
ment may comprise two power conductors re-
spectively marked “+” and “—” that are con-
nected to a 115 volis 60 cycle A C. source of cur-
rent supply, the “—”’ conductor being grounded
in the appliance 1. Further, the appliance may
comprise a. master switch MS arranged in the
“4-” conductor and a main operating motor M,
as well as two devices D! and D2. The operating
circuit for the main motor M extends directly
from one terminal of the master switch MS to
the uppermost spring of the set of switch springs
St; the operating circuit for the device D! ex-
tends from one terminal of the master switch
MS via the intermediate and lowermost springs
of the set of switch springs 82, the intermediate
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and lowermost springs-of the set of switch springs

83 and the intermediate and uppermost springs
of the set of switch springs S1 to the “—" con-
ductor; and the operating circuit for the device
D2 extends from one terminal of the master
switch MS via the intermediate and lowermost
springs of the set of switch springs S2, the pair
of :springs of the set.of switch springs 34, and the
intermediate and uppermost springs of the set
of switch springs SI to the “—” conductor.

As clearly illustrated in the chart of Fig. 3,
when the operating shaft 23 is rotated from its

70

“off” position info its first “control” posmon, ap-
prox1mately 62°, the control cam Cl.operates the
set. of sw1tch springs Si to close both the X and
Y contacts thereof, whereby opera.tlon of the
tlmer motor 35 is initiated, as prevlously ex~
plamed and operation of the main motor M is
also 1n1t1ated Also, at this time, the control
cam cz operates the set of switch springs 52 o
close the contacts | thereof in order to effect
operation of both of the devices D{ and D2. As
the operating shaft 223 is subsequently rotated
in the clockwise direction through its various
“control” positions the control cams C3 and C4
respectlvely operate the sets of switch springs 53
and S4, whereby the devices DI and D2 are selec-
tlvely controlled.

When the operatmg shaft 28 is rotated in the
clockwise dlrectlon into a predetermmed one of
its “control” positions, the 180° “position, the con-
trol cam C2 operates the set of switch springs S2
to open the contacts | thereof in order to pre-
clude further selectlve operations of the devices
DI and D2 under the respective controls of the
sets of switch springs S8 and S4. Subseq_uently,
when the control shaft 23 is rotated in the clock-
wise direction into a further of its “eontrol” po-
sitions, the 300° position, the -control cam ClI

operates the set of switch springs Si to open the
contacts Y without opening the contacts X there-
of; whereby, gperation of the main motor M is
arrested while operation of the timer motor 35 is
continued. Ultlmately, when the operatlng shaft
23 is rotated in the clockwise direction back.info
its “off” position, the 360° or 0° position, the con-
trol cam C| operates the set of switch springs S#
to open the contacts X thereof in order to arrest
further operation of the timer motor 8%, as
previously noted. At this time the cycle of oper-
ation of the appliance {1 has heen completed and

all of the electric circuits are open.

The above-described cooperation between the
set of switch springs S2 and S3 jointly to control
the device DI, and the cooperation between the
sets of switch springs S2 and S4 jointly to con-
trol the device D2, are very advantageous. in view
of the fact that the sets of switch springs S3 and
84 are rendered -operative actually to control the
devices DI and D2, respectively, by the set of
switch springs S2 only in the segment of the con~
trol cam C2 carried by the operating shaft 23
through fhe arc between 62° and 180° thereof,
notwithstanding the rotation of the control cams
C3 and C4 carried by the oneratmg shaft 30
through an are of 1080°. Accordingly, the fine

5 control of the econtrol cams C3 and C4 may be

employed during only one revolution thereof,
notwithstanding the circumstance that the con-
trol cams C3 and C4 are actually rotated three
revolutions during one revolution of the eontrol
cam C2.

In view of the foregeing description, it will be
understood that the user of the appliance {4, upon
seizing the manually rotatable conmtrol dial 28,
may not hurriedly rotate the control dial 28 in
the clockwise direction from its “off” position
beyond its “on” position due to the opera,tion of
the pawl 37 into its blocking position; whereby,
the shaft 23 is operated from its “off”’ position into
its first “control” position. However, after a short
time interval rotation of the gear 27 by the shaft
23 operates the pawl 87 to its unblocking position,
whereby the user .of the appliance {{ may then
rotate the manual control dial 20 further in the
clockwise direetion in order to bring about

756 skipping or omission of the corresponding phases,
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beyond the first phase, of the cycle of operation of
the switch 108, and, consequently, of the appliance
t1. Thus, it will be appreciated that while in-
advertent skipping or omission of the first phase
in the cycle of operation of the switch {0 is pre-
vented, contemplated skipping or omitting of sub-
sequent phases in the cycle of operation of the
switch 19 is permitted; all due to the selective op-
eration of the pawl 37 between its blocking and
unblocking positions, as previously explained.
This arrangement preventing the inadvertent
skipping of the first phase in the cycle of opera-
tion of the switch (2 is very advantageous as it
positively prevents inadvertent improper opera-
tion of the appliance i{; while this arrangement
permitting the contemplated skipping of the sub-
sequent phases in the eycle of operation in the
switch 10 lends flexibility to the control of the ap-
pliance Il so that a particular phase or phases
in the cyecle of operation of the appliance 1{ may
be selectively omitted or repeated.

In passing it is noted that in the construction

of the switch {8 the manual control dial 28 is al-
ways selectively rotatable in the counterclock-
wise direction since the pawl 87 is selectively op-
erative only to block the rotation of the shaft i8
in the clockwise direction. Accordingly, the user
of the appliance [1 may always select a predeter-
mined phase in the cycle of operation of the
switch (8 by rotating the manual control dial 20
in the counterclockwise direction in order to set
the operating shaft 23 in the corresponding one
of its “control” positions. When the shaft 23 is
rotated in the counterclockwise direction the
shaft 30 is rotated in the clockwise direction in-
dependently of the stub shaft 3{ due to the ar-
rangement-of the friction clutch 32. In this case,
operaticn of the timer motor unit 24 is initiated,
whereby the shaft 30 is rotated in the counter-
clockwise direction and the shaft 23 is rotated in
the clockwise direction; all in the manner pre-
viously described.
Referring now to Figs. 4 and 5 of the drawings,
there is illustrated a modified form of the pro-
gram selector switch 118 embodying the fea-
tures of the present invention and incorporated in
the associated appliance {{1. The switch { (0 is of
the combined manual and timer controlled type
and comprises a front plate 114, a main casing
t13a suitably defachably secured to the plate {14
and an auxiliary casing 1150 suitably secured to
the main casing #18z. In this construction the
switch {18 comprises the first and second operat-
ing shafts 118 and 123 arranged in axial align-
ment, the inner end of the shaft 118 being jour-
nalled for rotation in an opening provided in the
plate 114 and projecting throush an aligned hole
119 formed in the front wall 112 of the appliance
11, and the inner end of the shaft 123 being jour-
nalled for rotation upon the rear of the main cas-
ing t{8a. In this arrangement, the outer end of
the shaft 123 carries the cylindrical bearing pin
124 that proiects into the eylindrical bearine
opening (25 provided in the inner end of the shaft
118 so that the shafts 1 {8 and (23 may be rotated
through a small angle with resnect to each other.
In this case, the cam 126 is rigidly secured to the

inner end of the shaft 118 and provided with the.

finzer 128 that cooverstes with the slot 129 pro-
vided in the element 127 to effect the lost-motion
connection hetween the cam (26 and the element
127 for the purvose previously expvlained in con-
junction with the construction of the switch 9.
In this embodiment of the switch {0 the element
121 does not comprise a gear and the peripheral
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surface thereof is provided with the cam portion
141 corresponding to the tongue 41, provided on
the outer face of the gear 27 in the switch (0.
This embodiment of the switch {10 further com-
prises the pawl 137 that is pivotally mounted
upon the pin {38 that is carried by the plate 114
and the cooperating coil spring 138 for biasing
the pawl {37 in the counterclockwise direction
about the pin 138.

In the switch (10 a dial 121 is rigidly secured
to the extreme outer end of the shaft {18 employ-
ing a key i2{a, the dial 121 being dispesed adja-
cent to the outer surface of the front wall 112 and
cooperating with the index member {22 carried
thereon. The dial {21 carries a forwardly pro-
jecting centrally disposed threaded stub 121b
that supports a manually rotatable control knob
{29, a centrally disposed internal opening pro-
vided in the control knob 128 being threaded as
indicated at 128a and engaging the threaded stub
{21b. This arrangement of the dial 121 and the
control knob {20 permits rotation of the dial {21
in the clockwise direction as viewed from the
front of the switch 118 by rotation of the control

5 knob 129 in the clockwise direction; however, ro-.

tation of the dial {21 in the counterclockwise di-
rection by the control knob 120 is positively pre--
vented by virtue of the circumstance that the
threaded portions i20¢ and i121b merely unscrew
when the control knob 129 is rotated in the coun-.
terclockwise direction.

- In the switch 118 a timer motor unit 260 is
provided for the purvose of rotating the shaft
122 in the clockwise direction in timed steps.
Specifically. the unit 298 is of the “Mallory”
escavement type and comprises an electric motor
291 that is operated at a synchronous speed from
a suitahle source of 115 volts 80 ecvele A. C. current
supply. The motor 281 is suitably supported in
the auxiliary casing | {%b and is provided with an
operating shaft 292 that cooperates with speed
reduction gearing indicated generally at 2083 for
the purpose of rotating a shaft 204 extending into
an escapement mechanism indicated generally at
285. The escapement mechanism 285 is so con-
structed and arranged tha$ by virtue of the gear-
ing 203 extending between the mechanism 285
and the operating shaft 292 of the motor 201, a
shaft 286 is released in steps. Svpecifically, the

' shaft 206 is released each 45 seconds and rotates

through 1% revolution upon each release thereof.
The shaft 286 has a pinion 287 rigidly secured
therethrough that meshes with a pinion 208
rigidly secured to a shaft 208. The shaft 209 also
carries a disk 210 that supports a paw! 211 that
cooperates with a ratchet wheel 212 rigidly
securad to o shaft 213 that projects between the
auxiliary casing 2{5b and the main casing 215a.
A pinion 216 is rigidly secured to the shaft 215
and meshes with a gear 217 that is rigidly secured
to the operating shaft (23.

Considering now the general operation of the
timer motor unit 209, when the motor 201 is en-
ergized, it operates to rotate the shaft 202 in the
clockwise -direction, as viewed from the front of
the switeh 118, through the gearing 203 effecting
operation of the escapement mechanism 285,
whereby the shaft 286 is rotated step by step %
revolution - each step in the clockwise direction
The shaft 286 effects rotation
of the shaft 288 step by step in the counterclock-
wise direction % revolution each step each 45
seconds hy virtue of the gearing 207—208. Ro-
tation of the shaft 203 step by step in the counter-

5 clockwise direction effects rotation of the shaft




2,536,256

11

213 step by step in the counterclockwise direction

due to the pawl and ratchet mechanism drive
21{-—212, whereby the pinion 2{§ drives the gear
217 step by step in the clockwise direction effect-
ing corresponding step by step rotation of the
operating shaft 123. The ratio of the gearing
216--211, is 40:1, whereby upon each release of the
shaft 218 through an angle of 180° each 45 seconds
the operating shaft 123 is rotated through an
angle of 4% each 45.seconds. Thus, the operat-
ing shaft 128 is rotated step by step in the clock-
wise direction by the timer motor unit 260, 4%°
edch step at 45 second intervals, whereby the
average rate of rotation of the operating shaft
{23 is one revolution per hour.

Finally, the switch 1!{8 comprises a plurality
of insulating control cams rigidly secured;to the
operating shaft 123 and operatively - associated
with corresponding sets of switch springs. For
example, the operating shaft 123 may carry the
control cams Cil and C12 that respectively co-
operate with the sets of switch springs St and
S12. The circuit for the appliance (T, including
the operating circuit. of the electric motor 291,
has not been illustrated in the interest of brevity
as it is essentially the same as that of the appli~
ance 1.

Considering now the general operation of the
switech {10 when the user of the appliance 11
wishes to initiate operation thersof, he seizes the
manual control knob 128 and rotates it in the

clockwise direction from its “off” position into its

“on’ pasition, whereby the pawl 137 blocks fur-
ther rotation of the operating shaft 118, whereby
the operating shaft 123 is rotated through the
lost-motion connection, including the elements
l28 and (29 from its “off” position into its first
“control” position. At this time, operation of the
electric motor 201 is initiated, and 45 seconds
thereafter the escapement mechanism 205, driven
by the electric motor 281, brings about rotation
of the aperating shaft (23 one step in the clock-
wise direction through an angle of 4%°. When
the operating shaft 123 is thus operated out of
its first “control” position the member {27 opér-
ates the pawl 137 out of its blocking position so
that the operating end of the pawl 137 disengages
the shoulder 140 provided on the periphery of the
cam (26, whereby the operating shaft 118 may be
rotated by the user of the appliance fif further
in the clockwise direction if he so desires. Con-
tinued operation of the electric motor 281 effects
continued step hy step rotation of the operating
shaft (23, whereby it is rofated step by step
through its various “control” positions and ulti-
mately back into its “off’* position; whereunon, the
circuit for energizing the electric motor 281 is in~
terrupted arresting further operation of the
switch 218. As the shaft 123 is rotated in the
clockwise direction through its various “control”
positions, the control cams C1i and C12 selectively
operate the sets of switch springs Sii and Si2 in
order to effect a cycle of operation of the appli-
ance { Ff.

When the operating shaft (18 is initially ro-
tated from its “off” position into its “on” po-
sition. in the clockwise direction by the manual
confrol knob 20 the gear 27T carried by the
operating shaft 123 effects rotation of the shaft
218 in the counterclockwise direction through
the pinion 216, whereby the teeth on the ratchet
wheel 212 override the pawl 2§{ carried by the
disk 210 so that rotation of the shaft 213 in the
counterclockwise - direction does not interfere
in any way with the timer motor unit 200, After
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the operating shaft 123 has been rotated in the
clockwise direction away from. its first “control”
position the pawl 137 is operated into its un-
blocking position as previously explained, where-
by the user of the appliance Il at this time
may rotate the control knob {20 further in the
clockwise direction in order to cause the switch
{10 to skip or omit the corresponding one or
more phases in the cycle of operation thereof
and consequently of the appliance (1{. In pass-
ing it is again noted that the user of the appli-
ance |11 may not rotate the operating shaft {18
in the counterclockwise direction as rotation of
the manual control knob {20 in the counter-
clockwise direction merely effects unthreading
of the control knob 128 from the dial {21 with-
out rotation of the dial 121 and the operating
shaft $18. '

In view of the foregoing, it will be understood
that the arrangement of the pawl 137 in the
switch {10 prevents inadvertent operation of the
switeh {10 through its first “control” position by
the user of the appliance fi{, while preserving
contemplated operation of the switch 119 through
its subsequent “control” positions by the user
lending flexibility to the control of the associ-
ated appliance H11.

In view of the foregoing considerations it is
apparent that a combined manual and timer
controlled program selector switch has been pro-
vided that is especially adapted for use in con-
trolling the cycle or program of operation of an
associated appliance, such, for example, as dish-
washing apparatus, or the like, wherein the pro-

' gram selector switch embodies facility for pre-

venting inadvertent skipping of a predetermined
control position thereof while preserving the fa-
cility of permitting contemplated skipping of
other “control” positions thereof.

While there has been described what is at
present considered to be the preferred embodi-
ment of the invention, it will be understood that
various modifications may be made therein, and
it is intended to coverin the appended claims all
such modifications as fall within the true sp1r1t
and scope of the invention.

What is claimed is:

1. A program selector comprising an element
having an “off” position and a plurality of “con-
trol” positions and being movable sequentially
from its “off” position through its various “con-
trol” positions and thence back into its “off”” po-
sition, a manually operable member normally
able to move said. element, a motor, a drive con-
nection bhetween said motor and said element
for moving it, said drive connection accommo=-
dating’ movement of said element by said man-
ually operable member independently of said
motor, means responsive to movement of said
element into a given one of its “control” posi-
tions by said manually operable member for dis-
abling said manually operable member, means
responsive to movement of said element into its
first “control” position for initiating operation
of said motor, said motor moving said element
through said drive connection from its first
“control” position through its other “control”
positions back into its “off” position, means re-
sponsive to movement of said element a given
distance from its given “control” position by
said motor for again enabling said manuaily op-
erable member, means responsive to movement
of said element into its “off” position for arrest-
ing operation of said motor;, and means respon-
sive to movement of said element through its
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various “control” positions for effecting a prede~
termined cycle of control operations.

2. A program selector comprising a rotatable
shaft having an “off” position and a plurality of
“control” positions and being rotatable seguen-
tially from its “off” position through its various
“control” positions and thence back into its “off”
position, a manually operable member normally
able to rotate said shaft, a timer, a drive con-
nection between said timer and said shaft for
rotating it, said drive connection accommodat~
ing rotation of said shaft by said manually ro-
fatable member independently of said timer,
means responsive to rotation of said shaft into
a given one of its “control” positicns by said
manually operable member for disabling said
manually operable member, means responsive to
rotation of said shaft into its first “control”
position for initiating operation of said timer,
said timer rotating said shaft through said drive
connection from its first “control” position
through its other “control” positions back inte
its “off” position, means responsive to rotation
of said shaft through a given angle from its
given “control” position by said timer for again
enabling said manually operable member, means
responsive to rotation of said shaft into its “off”
position for arresting operation of said timer,
and means responsive to rotation of said shaft
through its various “control” positions for ef-
fecting a predetermined cycle of control opera-
tions.

3. A program selector comprising a rotatable
shaft having an “off” position and a plurality of
“control” positions and being rotatable sequen-
tially from its “off” position through its vari-
ous “control” positions and thence back into its
“off” position, a manually rotatable member op-
eratively connected to said shaft for rotating it,
a timer, a drive connection between said timer
and said shaft for rotating it, said drive connec-
tion accommodating rotation of said shaft by
said manually rotatable member independently
of said timer, stop mechanism operative to ar-
rest rotation of said manually rotatable member,
means responsive to rotation of said shaft into its
first “control” positions by said manually ro-
tatable member for operating said stop mecha-
nism, additional means responsive to rotation of
said shaft into its first “control” position for ini-
tiating operation of said timer, said timer ro-
tating said shaft through said drive connection
from its first “control” position through its other
“control” positions back into its “off” position,
means respohsive to rotation of said shaft
through a given angle from its first “control”
position by said timer for releasing said stop
mechanism, means responsive to rotation of said
shaft into its “off” position for arresting opera-
tion of said timer, and means responsive to ro-
tation of said shaft through. its various “control”
positions for effecting g predetermined cycle of
control operations.

4. A program selector comprising first and sec-
ond rotatable shafts, said first shaft having an
“off” position and an “on” position and being ro-
tatable sequentially from its “off” position into
its “on” position and thence back into its “off”
position, said second shaft having an “off” posi-
tion and a plurality of “control” positions and
being rotatable sequentially from its “off”’ posi-
tion through its various “control” positions and
thence back into its “off” position, a manually
rotatable member connected to said first shaft
-for rotating it, the “off” positions of said shafts
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being substantially coincident, a lost-motion drive
mechanism interconnecting said shafts so that
when said first shaft is rotated through a pre-
determinad angle from its “off” position into its
“on” position said second shaft is rotated through
a lesser angle from its “off”” position into its first
“control” position, a timer, a drive connection be-
tween said timer and said second shaft for ro-
tating it, said drive connection accommodating
rotation of said second shaft by said first shaft
through said drive mechanism independently of
said timer, stop mechanism operative to arrest
further rotation of said first shaft, means re-
sponsive to rotation of said first shaft into its
“on” position for operating said stop mechanism,
means responsive to rotation of said second shaft
into its first “control” position for initiating op-
eration of said timer, said timer rotating said
second shaft through said drive connection from
its first “control” position through its other “con-
trol” positions back into its “off” position, means
responsive to vroftation of said second shaft
through a given angle from its first “control”
position for releasing said stop mechanism, said
second shaft rotating said first shaft from its
“on” position back into its “off” position through
said drive mechanism, means responsive to ro-
tation of said second shaft into its “off” posi-
tion for arresting operation of said timer, and
means responsive to rotation of said second shaft
through its various “control” positions for ef-
fecting a predetermined cycle of control opera-
tions.

5. The program selector set forth in claim 4,
wherein the sum of said lesser angle and said
given angle of rotation of said second shaft is
substantially equal fo said predetermined angle
of rotation of said first shaft.

6. A program selector switch comprising first
and second rotatable shafts, said first shaft hav-
ing an “off” position and an “on” position and
being rotatable sequentially from its “off” posi-
tion into its “on” position and thence back into
its “off” position, said second shaft having an
“off” position and g plurality of “control” posi-
tions and being rotatable sequentially from its
“off” position through its various “control” posi-
tions and thence back into its “off”” position, a
manually rotatable member connected to said
first shaft for rotating it, the “off” positions of
said shafts being substantially coincident, g lost-
motion drive mechanism interconnecting said
shafts so that when said first shaft is rotated
through a predetermined angle from its “off”
position into its “on” position said second shaft
is rotated through a lesser angle from its “off”
position into its first “control” position, an elec-
tro-responsive timer, a drive connection between
said timer and said second shaft for rotating it,
said drive connection accommodating rotation of
said second shaft by said first shaft through said
drive mechanism independently of said timer,
stop mechanism operative to arrest further rota-
tion of said first shaft, means responsive to rota-
tion of said first shaft into its “on” position for
operating said stop mechanism, a source of cur-
rent supply, switching contacts, an operating
circuit for said timer including said source and
said switching contacts, means rssponsive to
rotation of said second shaft into its first “con-
trol” position for closing said switching contacts
in order to complete said operating circuit so as
to initiate operation of said timer, said timer
rotating said second shaft through said drive
connection from its first “control” position
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through its. other “control” positions back into
its “off' position, means responsive to rotation
of said second shaft through a given angle from
its first “control” position for releasing said stop
mechanism, said second shaft rotating said first
shaft. from: its “on” position back into its “off”
position through said drive mechanism, means
responsive to rotation of said second shaft into its
“off’” position for opening said switching contacts
in order to interrupt'said operating cireuit so as to
‘arrest operation of said timer, and g plurality
of control contacts selectively operated in re-
sponse to rotation of said second shaft through
its various “control” positions in order to effect
a predetermined ceycle of control operations.

© 7. A program selector comprising first and
second rotatable shafts, said first shaft having
an “off” position and an “on” position and being
rotatable sequentially from its “off” position into
its “on” position and thence back into its “off”
position, said second shaft having an “off” posi-
tion and a plurality of “control” positions and
being rotatable sequentially from its “off” posi-~
tion through its various “control” positions and
thence: back into its “off” position, a manually
rotatable member connected to said first shaft
for rotating it, the “off” positions of said shafts
being substantially coincident, a lost-motion
drive mechanism interconnecting said shafts so
that when said first shaft is rotated through a
predetermined angle from its “off” position into
its. “on” position said second shaft is rotated
through a lesser angle from its “off” position into
its first “control” position, a timer, a. drive con-
nection between said timer and said second shaft
for rotating it, said drive connecfion .accommo-
dating rotation of said second shaft by said first
shaft through said drive mechanism independ-
ently of said timer, a first cam carried by said
first shaft, a second cam carried by said second
shaft, a pawl cooperating with said cams, said
first cam being so constructed and arranged that
said pawl is moved infto stopping engagement
therewith in response to rotation of said first
shaft inte its “on’” position preventing further
rotation of said first shaft, means. responsive to
rotation of said second shaft into its. first “con-
trol” position for initiating operation of said
timer, said timer rotating said second shaft
through said drive connection from its first “con-
tro¥’ position through its other “control” posi-
tions back into its “off” position, said second
cam being so construeted and arranged that it
moves said pawl out of stopping engagement with
said first cam in response to rotation of said
-second shaft through a given angle from its first
“control” position permitting further rotation of
said first shaft, said second shaft rotating said
first shaft from its “on” position back into its
“off”. position through said drive mechanism,
means responsive to rotation of said second shaft
Jinto its “off” position for arresting operation of
said timer, and means responsive to rotation of
said- second shaft through its various “conirol”
positions. for effecting a predetermined. cycle of
control operations.

8. A program- selector comprising g rotatable
shait having an “eff” position and a plurality of
“control” positions and being rotatable in a pre-
determined. direction sequentially from its “off”
position through its various “control” positions
and: thenee back into its “of” position, a man-
ually operable membsar normally able to rotate
said; shaft in either direction, means responsive
.t ratation of said shaft in either direction into.a
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given one of its “control’” positions by said man-
ually operable member for disabling said man-
‘ually operable member to rotate said shaft fur-
ther in said predetermined direction, a timer op-
erative continuously at a predetermined rate, a
friction clutch drive connection between said
timer and said shaft for rotating said shaft in
said predetermined direction, said drive connec-
tion accommodating rotation of said shaft in
either direction by said manually rotatable mem-
ber independently of said timer, means respon-
sive: to rotation of said shaft in either direction
into its first “control” position by said manually
operable member for initiating operation of said
timer, said timer rotating said shaft in szaid pre-
determined direction through said drive connec-
tion from its first “control” position through its
other “control” positions back into its “off” po-
sition, means responsive to rotation of said shaft
in said predetermined direction through a given
angle from its given “control” position by said
timer for again enabling said manually operable
member to rotate said shaft in said predstermined
direction, means responsive to rotation of said
shaft in either direction into its “off” position for
arresting operation of said timer, and means re-
sponsive to rotation of said shaft in said pre-
determined direction through its various “con-
trol” positions for effecting a predetermined cycle
of control operations.

9. A program selector comprising first and sec-
ond and third rotatable shafts, spsed-change
gearing intercounnecting said second and third
shafts so that when either one of said two last-
mentioned shafts is rotated at one speed the other
of said two last-mentioned shafts is driven at
another speed, said first shaft having an “off”
position and an “on” position and being rotatable
sequentially from its “off” position into its “on”
position and thence back into its “off”’ position,
said second shaft having an “off” position and
a plurality of “control” positions and being ro-
tatable sequentially from its “off” position
through its various “control” positions and thence
back into its “off” position, said third shaft hav-
ing a plurality of “contrel” positions and heing
rotated sequentially thersthrough, a manually ro-
tatable member connected to said first shaft for
rotating it, the “off” positions of said first and
second shafts being substantially coincident, a
lost-motion drive mechanism interconneeting said
first and second shafts so that when said first
shaft is rotated through a predetermined angle
from its “off” position into its “on” position said
second shaft is rotated through = lesser angle
from its “off” position inte its first “control” po-
sition, a timer, a drive connection between said
timerand said third shaftfor rotating it,said drive
connection accommodating rotation of said sec-
onnd shaft by said first shaft through said drive
mechanism and rotation of said third shaft by
said second shaft through said gearing independ-
ently of said timer, stop mechanism operative
to arrest further rotation of said first shaft,
means responsive to rotation of said first shaft
into its “on” position for operating said stop
mechanism, means responsive to rotation of said
second shaft into its first “control” position for
initiating operation of said timer, said timer ro-
tating said third shaft through said drive con-
nection and rotating said second shaft from said
third shaft through said gearing from its first
“control” position through its other “control” po-
sitions back into its “off” position, means respon-

756 sive to rotation of said second -shaft through a
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given angle from its first “control” position for
releasing said stop mechanism, said second shaft
rotating said first shaft from its “on” position
back into its “off” position through said drive
mechanism, means responsive to rotation of said
second shaft into its “off” position for arresting
operation of said timer, and means jointly respon-
sive to rotation of said second and third shafts
through their various “control” positions for ef-
fecting a predetermined cycle of control opera-
tions. -

10. A program selector comprising a rotatable
shaft having an “off” position and a plurality of
“control” positions and being rotatable in a pre-
determined direction sequentially from its “off”
position through its various “control” positions
and thence back into its “off”” position, a man-
ually operable member normally able to rotate
said shaft in said predetermined direction and
unable to rotate said shaft in the opposite direc-
tion, means responsive to rotation of said shaft
in said predetermined direction into its first “con-
trol” position by said manually operable mem-
ber for disabling said manually operable mem-
ber to rotate said shaft further in said pre-
determined direction, a timer operative inter-
mittently at a predetermined rate, a pawl-ratchet
drive connection between said timer and said
shaft for rotating said shaft intermittently in
said predetermined direction, said drive connec-
tion accommodating rotation of said shaft ‘in
said predetermined direction by said manually
rotatable member independently of said timer,
additional means responsive to rotation of said
shaft in said predetermined direction into its
first “control” position by said manually operable
membper for initiating operation of said timer,
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said timer rotating said shaft intermittently in
said predetermined direction through said drive
connection from its first “control” position
through its other “control” positions back into
its “off” position, means responsive to rotation
of said shaft in said predetermined direction
through a given angle from its first “control”
position by said timer for again enabling said
manually operable member to rotate said shaft
in said predetermined direction, means respon-
sive to rotation of said shaft in said predeter-
mined direction into its “off”’ position for ar-
resting operation of said timer, and means re-
sponsive to rotation of said shaft in said pre-
determined direction through its various “con-
trol” positions for effecting a, predetermined cycle
of control operations.

11. The program selector set forth in claim 10,
wherein said drive connection between said timer
and said shaft also includes speed reduction gear-
ing so that each intermittent operation of said
timer effects only a small angular step of rota-
tion of said shaft in said predetermined direc-
tion.

RALPH L. BERG.
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