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3,271,537
SEQUENTIAL TIMER
Harold T. Simmons and George A. Hamilton, Indian-
apolis, Ind., assignors to P, R. Mallery & Co. Inc.,
Indianapolis, Ind., a corporation of Delaware
Filed Dec. 3, 1964, Ser. No. 415,697
17 Claims. (CI, 200—38)

The present invention relates to a sequential timer used
to control the operations of an electric appliance, more
particularly to a sequential timer used with a washing
machine or the like. The sequential timer includes a novel
actuator assembly means or actuator mechanism adapted
to provide a means and method of purging the drain lines
of the washing machine regardless of the wash interval
selected on the sequential timer.

Sequential timers are known and are successfully
utilized to actnate electrical circuitry at predetermined in-
tervals of time and to thereafter deactuate the electrical
circuitry at the termination of a predetermined interval of
time. Within the broad field of sequential timers as ap-
plied to the appliance field, there exists a need to provide
a means of purging the drain lines of fluid regardless of
the initial wash interval selected by the operator.

Several presently available sequential timers employ an
initial purge cycle only if the full wash interval is selected.
‘Several other presently available timing devices utilize no
purge cycle because of the inability to employ a means
that would allow the purging of the drain lines at the
initiation of the washing cycle regardless of the time in-
terval desired.

Several obvious benefits result from purging the drain
lines at the initiation of a timed cycle, one of which is
that the full fluid level in the washing machine is always
at substantially the same level thereby affording uniform
washing of fabrics regardless of when washed. A second
obvious benefit is that the temperature of the wash fluid
utilized is at a uniform temperature, that is, incoming
fluid is not mixed with cool fluid left in the machine from
a previous wash. Therefore, the need arises for a simple,
efficient, accurate, and effective sequential timer having the
means of purging the drain lines regardless of the length
of the wash cycle selected by the operator. The purge
of the drain lines is accomplished at the initiation of the
wash cycle. The novel means of the present invention
permits the operator to alter the time interval of the wash
cycle, while still obtaining a purge of the drain lines prior
to the initiation of the fill cycle of the washing machine.
In using the present invention the operator is required to
axially position a shaft prior to selecting the time interval
of a second wash cycle. When the shaft is so positioned,
a line switch of the sequential timer is “opened” thereby
preventing actuation of electrical circuitry as the shaft is
turned through arcuate positions that would actuate the
electrical circuitry if the line switch was closed.

In sequential timers using a ramping means cooperative-
ly associated with a shaft and a line switch to deactivate
a line switch at the termination of a programmed cycle,
an excessive amount of torque is required to actuate the
ramping means to thereby “open” the line switch. The
device of the present invention achieves the same result,
but includes provision for controlling termination within
any given step in the cycle and requires practically no
torque. Present ramp means require excessive torque and
out of necessity must use three or four timer steps to
achieve the end result of opening a line switch.

By the accompanying drawings and specification, the
novel means and method whereby the present invention
fulfills the required purpose will be disclosed.

Therefore, it is an object of the present invention to
provide a unique spring loaded actuator mechanism featur-
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ing a locking means which permit electrical contacts to be
engaged and retained in an engaged position with no load-
ing therefrom transferred to a control shaft throughout a
major portion of the timed interval.

Another object of the present invention is to provide a
spring load actuator mechanism including a means allow-
ing variation in the initiation point of a timed cycle.

Still another object of the present invention is to pro-
vide a spring loaded actuator mechanism having an in-
termittently driven cam means cooperatively associated
therewith which causes simultaneous termination of elec-
trical circuits a predetermined interval of time after activa-
tion thereof.

Yet another object of the present invention is to provide
a spring loaded actuator mechanism which includes means
for assuring deenergization of energized circuits a prede-
termined interval of time after energization.

Another object of the present invention is to provide a
novel spring loaded actuator mechanism having optimum
reliability characteristics afforded by a compact construc-
tion having a minimum number of parts.

Still another object of the present invention is to pro-
vide a simple, efficient, and practical spring loaded actu-
ator mechanism,

Yet another object of the present invention is to pro-
vide a spring loaded actuator mechanism occupying a
minimum amount of space in the housing of a sequential
timer.

Another object of the present invention is to provide
a novel spring loaded actuator mechanism that requires
a relatively small torque to initiate operation thereof.

The present invention in another of its aspects, relates
to the novel features of the instrumentalities of the in-
vention described herein for teaching the principal object
of the invention and to the novel principles employed in
the instrumentalities whether or not these features and
principles may be used in the said object and/or in the
said field.

With the aforementioned objects enumerated, other ob-
jects will be apparent to those persons possessing ordinary
skill in the art. Other objects will appear in the following
description, appended claims, and appended drawings.
The invention resides in the novel combination, arrange-
ment and cooperation of elements as hereinafter described
and more particularly as defined in the appended claims.

The appended drawings illustrate the preferred embodi-
ment of the present invention constructed to function in
the most advantageous modes devised for the practical
application of the basic principles involved in the here-
inafter described invention.

In the drawings:

FIGURE 1'is a perspective view of the sequential tim-
ing including the spring loaded actuator mechanism,

FIGURE 2 is a perspective view of the sequential timer
including the spring loaded actuator mechanism showing
the actuator mechanism at its initial position.

FIGURE 3 i3 a side view of the sequential timer in-
cluding the spring loaded actuator mechanism illustrating
the actuator mechanism retaining movable contacts in an
engaged position with fixed contacts,

FIGURE 4 is a perspective view of the sequential timer
including the spring loaded actuator mechanism of FIG-
URE 3 having parts partially cut away,

FIGURE 5 is a side view of the novel spring loaded
actuator mechanism illustrating the movement of the ac-
tuator mechanism in full and dotted lines.

Generally speaking the means and method of the pres-
ent invention relate to a sequential timer or timing device
for sequentially actuating a plurality of electrical circuits.
The device includes a means for support and a shaft jour-
nalled by the support means. An intermittent drive means
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is coupled to and intermittently drives the shaft. An ac-
tuator mechanism including a coded indicia means, more
particularly a partially toothed cam means, is fixedly cou-
pled to the shaft. The actuator mechanism also includes
an actuator .means and a plurality of contact carrying
blades. The actuator means includes a plurality of steps
cooperatively associated with the coded indicia of the
coded indicia means. The plurality of contact carrying
blade means are retained in an engaged position with the
fixed contacts by one of the steps of the actuator means.
Intermittent rotation of the coded indicia means displaces
the actuator means thereby disengaging the plurality of
contact blade means from engagement with the fixed con-
tacts to another step of the actuator means.

More particularly, the present invention pertains to a
timing device including a means for supporting the timing
device, the means including a pair of plates in spaced par-
allel relationship. A drive means is fixedly mounted on
one. of the plates.
the drive means, said escapement means translating the
constant motion output of the drive means to an inter-
mittent motion output. A gear is coupled to the escape-
ment :means so as to be intermittently driven by the escape-
ment means. An axially positionable, cam carrying shaft
is journalled between the pair.of plates. A plurality of
cam means are fixedly coupled to the shaft. The cam
means includes peripheral rise and fall contours. A plu-
rality of follower switches ride on the periphery of the
cam means. - The follower switches are responsive to the
rise and fall contours of the cam means thereby making
and breaking electrical continuity to the plurality of elec-
trical circuits according to a desired sequence. A par-
tially toothed cam is fixedly coupled to the shaft. A
spring load actuator means having a surface of predeter-
mined configuration has that surface riding on the periph-
ery of the partially toothed cam. The spring load actuator
is-responsive-to the partially toothed contours of that cam:
The actuator means includes at least two discrete steps.
A plurality of contact carrying blade means are locked
in engagement with fixed contacts by one of the steps of
the actuator means as the shaft is axially positioned.
Thereafter, the intermittent rotational displacement of the
partially toothed cam:displaces the actuator means there-
by simultaneously disengaging the plurality of contact
carrying blade means from engagement with the fixed
contacts. The  disengagement of the contact carrying
blade means from the fixed contacts terminates actuation
of at least two of the electrical circuits.

Referring now to the drawings, which illustrate the
preferred embodiment of the present invention, the se-
quential timer means is generally indicated by numeral
10. The vital components of the aforementioned sequen-
tial timer means include a drive motor 11 which is me-
chanically coupled to an escapement means 6§ contained
within housing 58, containing both the drive means and
the. escapement means. The escapement means trans-
lates the constant rotary motion output of the drive motor
to an intermittent, or step-by-step motion output. The
output of the escapement means is coupled to pinion 12.
Housing 59 is fixedly secured to a rear mounting plate 13
by a plurality of suitable mounting means (not shown)
such as bolts, rivets, or the like. The mounting means
prevent horizontal and vertical displacement of the hous-
ing due to vibration, abusive handling or the like. The
mounting means predeterminately locate pinion 12 with
respect to gear 15. The gear meshes with and is inter-
mittently driven by the pinion in a counterclockwise di-
rection with a step-by-step rotary motion. The construc-
tional details of the escapement means have been held to a
minimum since the escapement means utilized is a standard
component.

A cam carrying shaft 14 is rotatably seated in the rear
mounting plate by any suitable means. The cam carrying
shaft extends outwardly from and projects through the
axis of and therefore fixedly carries thereon gear 15.
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Mounted in spaced parallel relationship on the cam carry-
ing shaft is a plurality of cam means 16. The shaft
projects through the longitudinal axis of each of the in-
dividual cams in such & manner that each of the cams is
fixedly coupled to and rotatable with the cam carrying
shaft.

Each of the respective cam means 16 includes on the
periphery thereof a cam track 17. Each of the peripheral
cam tracks includes coded indicia, such as rise and fall
contours, which are utilized to displace a follower switch
18 to one of three predetermined positions. The position
of an individual follower switch is dependent on the par-
ticular portion of a cam’s contour on which the follower
switch is riding. It is seen that an individual follower
switch operatively associated with the periphery of an in-
dividual cam is located juxtaposition the periphery of that
cam. As the shaft is intermittently rotated by the action
of the escapement means, the respective follower switches
riding on the operatively associated cam tracks are dis-
placed to one of three predetermined positions, the switch
positions determined by the contour of the particular
cam track,

The plurality of follower switches 18, having external
terminals, are fixedly coupled to a terminal board 19
which is fabricated from any suitable insulative material.
A terminal board 20, fabricated from any suitable insula-
tive material, has fixedly mounted thereon, a plurality of
fixed contacts and terminals 21. At least two of the fixed
contacts are operatively associated with each of the fol-
lower switches. ~ Fixedly mounted in aperture 22 of ter-
minal board 26 is actuator means 23 of actuator mecha-
nism 24.

The actuator means is fabricated from phenolic or
other suitable insulative material. The spring loaded ac-
tuator mechanism constitutes the unique feature of the
present invention because of its comstruction and oper-
ation. The actuator mechanism includes the actuator
means 23, partially toothed cam means 25 and a plurality
of contact carrying blade means 4% and 50. The partially
toothed cam means is fixedly coupled to the cam carrying
shaft and is in spaced parallel relationship with cam
means 16.

The actuator means 23 includes a slotted substantially
T-shaped actuator 26, a coil spring means 27, and a re-
taining means 28. The retaining means has a recess that
is so dimensioned that a stem portion 29 of the T-shaped
actuator slidably interfits with the recess. Spring means
27 is positioned between stem portion 29 and the recess of
the retaining means such that the spring means biases the
substantially T-shaped actuator outwardly from the recess
of the retaining means. The T-shaped actuator contains
a slotted step 38 and a step 31 separated from a slotted
step 32 and a step 33 by stem portion 28. The various
step portions of the T-shaped actuator are utilized to pro-
vide the means of actuating contact carrying blade means
thereby making and breaking electrical continuity to elec-
trical circuits. A substantially V-shaped projecting sur-
face 34 projects from the T-shaped actuator and serves
as the engaging surface with a toothed portion 35 of
partially toothed -cam 25. It is seen that the V-shaped
portion 34 interfits with one of the valley portions of the
partially toothed cam. Any subsequent displacement of
the partially toothed cam would cause the V-shaped por-
tion of the T-shaped actuator to ride up the ramped por-
tion of the individual tooth with which the V-shaped
projection was interfitting thereby displacing the T-shaped
actuator toward terminal board 2¢.

Front plate 36 provides a forward support for the cam
carrying shaft. The front plate also serves as a means
for retaining a means for axially positioning the cam
carrying shaft. A “hairpin” spring means 37 is fixedly
coupled to a pair of mounting studs 38. The mounting
studs are fixedly coupled to the front mounting plate by
any suitable means such as by rivets, welding, or the like.
The “hairpin” spring is mounted in a plane that is per-
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pendicular to the longitudinal axis of the cam carrying
shaft, Extremities or fingers of the “hairpin” spring
engage one of the plurality of circumferential grooves cut
in the periphery of the timer shaft. The fingers are
spring biased against the shaft thereby maintaining the
shaft in a desired axial position. To alter the axial
position of the cam carrying shaft, the shaft is pushed or
pulled, depending on the desired result or the initial axial
position, to thereby alter or change the axial position of
the shaft.

A suitable line switch 40 is utilized to actuate the
sequential timer. Any one of several different types of
line switches may be used. One suitable type of line
switch is illustrated in FIGURES 2 and 3. The line switch
illustrated has a first contact carrying means 41 biased
out of engagement with a second contact carrying means
42 by the partially toothed cam 25. The disengagement
of the contact carrying means “opens” an electrical circuit
connected between the sequential timer and an electrical
source (not shown) when the cam carrying shaft is
axially positioned as shown in FIGURES 2 and 3. The
axial position of the cam carrying shaft shown in FIGURE
3 will be referred to hereinafter as the first axial position.
When the shaft is in a second axial position as shown
by the solid line of FIGURE 5, the partially toothed cam
no longer biases the first contact carrying means out of
engagement with the second contact carrying means, The
resilient action of the first contact carrying means allows
the first contact carrying means to engage the second
contact carrying means. Upon engagement of the contact
carrying means, an electrical circuit between the electrical
source (not shown) and the sequential timer is closed,
thereby electrically energizing the sequential timer. It
is emphasized that the disclosed line switch means is only
one of several different types of line switch means that
could be used in cooperative association with the axial
shaft positioning means of the present invention and as
such its description is merely intended to facilitate the
description of the present invention.

It is seen that the rear mounting plate and the front
mounting plate are in spaced parallel relationship. Aper-
tures centrally located in each of the respective mounting
plates serve to seat the cam carrying shaft. The cam
carrying shaft projects through each of the apertures. A
ring 43 is positioned on frontmost side of each of the
mounting plates so as to interfit with a circumferential
groove of the shaft juxtaposed each of the mounting
plates. The rings prevent axial displacement of the cam
carrying shaft beyond desired axial limits. Fixedly con-
nected to an extremity of the cam carrying shaft, as
illustrated in FIGURE 1, is a control knob 44. The
control knob may have printed thereon any suitable
means indicia which indicates the axial position of the
cam. carrying shaft.

As disclosed hereinbefore, the facility for mounting
the switches and terminals thereof are provided by termi-
nal boards 19 and 28, which are fabricated from any
suitable insulative material. The respective engagements
of these boards with the front mounting plate and the
rear mounting plate in conjunction with spacer posts
45 and 46 provides structural integrity and the alignment
necessary for the proper cooperative relationship between
the cam means and the follower switches and the partially
toothed cam means and the actuator means of the sequen-
tial timer.

With the structural relationship of the various com-
ponents in mind and by continued reference to the several
figures of the drawings, the following analysis of the
operation of the present invention will serve further to
amplify the novelty of the present invention. With the
line switch open as illustrated in FIGURES 2 and 3 the
sequential timer is in the deenergized position. The cam
carrying shaft is rotated to the desired circumferential
location corresponding to a desired wash time interval
within the wash portion of the timing cycle. The rota-
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tional displacement of the cam carrying shaft also serves
to rotate the cam means 16 and the partially toothed
cam means 25 through the same number of degrees. The
partially toothed cam means may be advanced to any
desired time interval within the wash portion of the timing
cycle. The partially toothed cam is illustrated as having
10 teeth which represent each one of the ten minutes
of the usual wash time interval of the timing cycle. If
it is desired to make the wash interval of longer time
duration alterations are made to the appropriate cam
of cam means 16 and in addijtion the number of teeth are
increased to correspond to the number of minutes con-
tained within the wash portion of the timing cycle. To
decrease the time duration of the wash portion of the
timing cycle, the appropriate cam of cam means 16 has
its periphery altered so that the desired wash time interval
is now programmed by the cam means. The partially
toothed cam means has its number of teeth reduced to
correspond to the number of minutes contained within
the wash portion of the timing cycle.

To set the sequential timer the control shaft is axially
pulled out so that the flat surface of the partially toothed
cam of the cam means abuts tabs 47 and 48 of the respec-
tive resilient contact carrying blade means 49 and 50.
Further axial movement by the cam carrying shaft dis-
places the resilient, contact carrying blades such that
the contact of contact carrying blade 49 engages fixed
contact 51 and the contact of contact carrying blade 50
engages fixed contact 52. The engagement of the afore-
mentioned contacts serves to provide a means whereby
the timer motor is coupled directly to the electrical source
and the drain circuit is actuated. Engaging tip 53 carried
by contact carrying blade 49 and engaging tip 54 carried
by contact carrying blade 50 are displaced in a forward
direction by the partially toothed cam. The longitudinal
width of the partially toothed cam is sufficiently wide so
that the V-shapped projecting surface rides on the peripheral
surface of the partially toothed cam regardless of the axial
position of said cam or the cam carrying shaft. It is seen
that the V-shaped projecting surface would be riding on
the non-toothed portion of the cam since the normal
termination point of a timed cycle of the sequential timer
is such that the V-shaped projection is riding on the non-
toothed portion of the cam. In such a position the
T-shaped actuator is displaced in the direction of arrow
57 thereby compressing spring means 27 storing energy
therein. This location of components is illustrated in
FIGURE 2. .

Forward axial displacement of the cam carrying shaft
causes tip 53 to underlie slotted step 39 of the T-shaped
actuator-and tip 54 to underlie slotted step 32 of the T-
shaped actuator. The respective tips do not interfit with
their respective slotted steps for the T-shaped actuator is
so biased that the tips are not of sufficient length to
reach the respective slotted steps of the T-shaped actuator.
The partially toothed cam continues to bias the actuator
means in the direction of arrow §7. The cam carrying
shaft is then rotated manually so as to program a portion
of the wash cycle. It is seen that the T-shaped actuator
is no longer biased in the direction of arrow 57 by the
non-toothed portion of the partially toothed cam but
rather that the V-shaped portion of the T-shaped actuator
is now interfitting with a valley portion of the partially
toothed cam. The T-shaped actuator is displaced to the
interfitting position by the release of the stored energy
of the coil spring means in the direction of arrow 58.
Slotted step 3@ interfits with engaging tip 53 and slotted
step 32 interfits with engaging tip 54 due to the downward
displacement of the actuator means fo an interfitting posi-
tion therewith. The slotted steps retain their respective
tips at a predetermined locked position as illustrated in
FIGURE 3. As a result of the engaging tips interfitting
with their respective slotted steps, the contact carried by
the contact carrying blade 49 is held in engagement with
fixed contact 51 and the contact carried by blade 50 is




8,271,587

7

held in engagement with fixed contact 52. The V-shaped
projection 34 of the T-shaped actuator interfits with one
of the valleys of the partially toothed cam 25. It is seen
that if the tooth valleys did not exist the V-shaped pro-
jection would continue to ride on the partially toothed
cam’s periphery in such a position that the slotted steps
would not interfit with their respective engaging tips but
would rather the slotted steps would overlie the engaging
tips without locking the tips in position as shown in
FIGURE 3. As illustrated in FIGURE 3, the partially
toothed cam biases line switch 48 to an “open” condition.

To initiate the programmed cycle of the sequential
timer, cam carrying shaft 14 is manually displaced in an
inward axial direction. The inward movement of the
cam shaft serves to activate a plurality of electrical and
mechanical functions. Gear 15 is likewise displaced in-
wardly until it engages in mesh with pinion 12.- The
motor 4 by means of the escapement means has its con-
stant speed output translated by the escapement means
to an intermittent or step-by-step output. The inter-
mittent output of the escapement means is transferred
to gear 15 by the pinion. It is seen that the ratchet
wheel is fixedly coupled to the cam carrying shaft, there-
fore the intermittent motion of the gear is transferred to
the cam carrying shaft and thus to any means carried on
the shaft such as the cam means and the partially toothed
cam. As disclosed hereinbefore, the sequential timer is
now in the position as shown by the solid lines of FIG-
URES 4 and 5. The contacts of the contact carrying
blades are retained in an engaged position with their
respective fixed contacts by the T-shaped actuator, and
the line switch 40 is closed. This position is maintained
for a period of time as determined by the time interval
between escapements. The time interval can be any
desired interval, however, normally it is one minute as
is the case in the present invention.

Actuation of the cam carrying shaft by the escape-
ment means causes the T-shaped actuator and the
resilient, contact carrying blades to assume the position
of the dotted lines as shown in FIGURE 5. The inter-
mittent, arcuate displacement of the cam carrying shaft
is equal to the distance between the teeth of the partially
toothed - cam. The initial intermittent rotation of the
cam carrying shaft causes the V-shaped projection 34
to ramp up the slope of the tooth with which it was
interfitting. The resulting camming action causes slotted
step 30 and slotted step 32 to move outwardly and
beyond the furthest extremity of engaging tip 53 and
engaging tip 54 respectively. The resilient contact carry-
ing blade 49 and the resilient contact carrying blade 50,
both of which have been maintained in a biased position
thereby storing energy, now are freed from their respec-
tive restrained positions. The energy stored thereby is
released causing the contact carrying blade 49 to be dis-
placed toward step 31, and thereafter to become lodged
on and retained by step 31 of the T-shaped actuator. The
release of the energy stored by contact carrying blade
5¢ displaces the blade to a lodged position on step 33 of
the T-shaped actuator. The movement of the contact
carrying blades .causes thé contacts to disengage their
respective fixed contacts thereby terminating of the elec-
trical circuit associated -therewith. . The resulting posi-
tion of the T-shaped actuator and the contact carrying
blades are illustrated by the dotted lines of FIGURE 3.

While the invention is illustrated and described in its
preferred embodiment, it will be understood that modifi-
cations and variations may be effected without departing
from the scope of the novel concepts of this invention
and as set forth in the appended claims.

Having thus described our invention, we claim:

1. A time controlled switching mechanism comprising:
mounting means, an axially displaceable cam carrying
shaft rotatably journalled in said mounting means; coded
indicia means carried by said shaft; a plurality of contact
carrying blades carried by said mounting means; fixed
contacts spaced from said contacts of said blades and
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connected to said mounting means; and displaceable ac-
tuator means carried by said mounting means and having
discrete steps and engaging said coded indicia of said
coded indicia means, one of said steps engaging with said
blades so as to bias said blades in engagement with said
fixed contacts as said shaft is axially displaced, rota-
tional displacement of said coded indicia means causes
said actuator means to be displaced from an engaged
position with said blades so that said blades disengage
with said fixed contacts.

2. A time controlled switching mechanism comprising:
a mounting means; an axially displaceable shaft rotatably
journalled in said mounting means; and an actuator
mechanism including a biased actuator means, a plural-
ity of contact carrying blades, and a coded indicia means,
said coded indicia means fixedly coupled to said shaft,
said actuator means having a plurality of steps and en-
gaging said coded indicia of said coded indicia means
and responsive to said indicia, said plurality of contact
carrying blade means locked in engagement with fixed
contacts by one of said steps of said actuator means as
said shaft is axially displaced, rotation of said coded in-
dicia means displacing said actuator means thereby
simultaneously disengaging said plurality of contact
carrying blade means from engagement with said fixed
contacts to another step of said actuator means.

3. A time controlled switching mechanism comprising:
mounting means; an axially displaceable cam carrying
shaft rotatably journalled in said mounting means; coded
indicia means carried by said shaft; a plurality of contact
carrying blades including a free end carried by said
mounting means; fixed contacts spaced from said con-
tacts of said blades and connected to said mounting
means; and displaceable actuator means carried by said
mounting means and having discrete steps and engaging
said coded indicia of said coded indicia means, one of
said steps engaging with said free end of said blades so
as to bias said blades in engagement with said fixed con-
tacts as said shaft is axially displaced, rotational displace-
ment of said coded indicia means causes said actuator
means to be displaced from an engaged position with said
blades so that said blades disengage with said fixed con-
tacts.

4. A time controlled switching mechanism compris-
ing: mounting means; an axially displaceable cam carry-
ing shaft rotatably journalled in said mounting means;
cam means having contoured surfaces carried by said
shaft; a plurality of contact carrying blades including a
free end carried by said mounting means; fixed contacts
spaced from said contacts of said blades and connected
to said mounting means; and displaceable actuator
means carried by said mounting means and having dis-
crete steps and riding on said contoured surfaces of said
cam means, one of said steps engaging with said free end
of said blades so as to bias said blades in engagement
with said fixed contacts as said shaft is axially displaced,
rotational displacement of said cam causes said actuator
means to be displaced by said contoured surfaces there-
by displacing said actuator means from an engaged posi-
tion with said blades so that said blades disengage with
said fixed contacts,

5. A time controlled switching mechanism compris-
ing: mounting means; an axially displaceable cam carry-
ing shaft rotatably journalled in said mounting means;
partially toothed cam means carried by said shaft; a
plurality of contact carrying blades including a free end
carried by said mounting means; fixed contacts spaced
from said contacts of said blades and connected to said
mounting means; and displaceable actuator means car-
ried by said mounting means and having at least two dis-
crete steps and means riding on said partially toothed
means, one of said steps engaging with said free end of
sald blades so as to bias said blades in engagement with
said fixed contacts as said shaft is axially displaced, rota-~
tional displacement of said cam causes said means to
ride up one of said teeth thereby displacing said one step
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of said actuator means from an engaged position with
said blades so that said blades disengage with said fixed
‘contacts and engage with said second step.

6. A time controlled switching mechanism compris-
ing: mounting means; an axially displaceable cam carry-
ing shaft rotatably journalled in said mounting means;
partially toothed cam means carried by said shaft; a
plurality of contact carrying blades including a free end
carried by said mounting means; fixed contacts spaced
from said contacts of blades and connected to said mount-
ing means; and a spring biased actuator means carried
by said mounting means and having at least two pairs
of two discrete steps, said pairs of discrete steps sep-
arated by means riding on said partially toothed means,
one Of said steps of said pairs of steps engaging with
said free end of said blades so as to lock said blades in
engagement with said fixed contacts as said shaft is
axially displaced, rotational displacement of said cam
causes said means to ride up one of said teeth thereby dis-
placing said one step of said actuator means from a locked
position with said blades so that blades disengage with
said fixed contacts and engage with said second step.

7. A time controlled switching mechanism compris-
ing: mounting means; an axially displaceable cam carry-
ing shaft rotatably journalled in said mounting means;
partially toothed cam means carried by said shaft; a
plurality of contact carrying blades including a free end
carried by said mounting means; fixed contacts spaced
from said contacts of said blades and connected to said
mounting means; and a spring biased actuator means car-
ried by said mounting means and having at least two
pairs of two discrete steps, said pairs of discrete steps
separated by means riding on said partially toothed
means, one of said steps of said pairs of steps including
a slot engaging with said free end of said baldes so as
to lock said blades in engagement with said fixed con-
tacts as said shaft is axially displaced, rotational dis-
placement of said cam causes said means to ride up one
of said teeth thereby displacing said slotted step of said
actuator means from a locked position with said blades
so that said blades disengage with said fixed contacts
and engage with said second step.

8. A time controlled switching mechanism compris-
ing: mounting means; an axially displaceable cam carry-
ing shaft rotatably journalled in said mounting means
and rotated in accordance with a determined program
cycle; partially toothed cam means carried by said shaft;
a plurality of contact carrying blades including a free
end carried by said mounting means; fixed contacts spaced
from said contacts of said blades and connected to said
mounting means; and a spring biased actuator means
carried by said mounting means and having at least two
pairs of two discrete steps, said pairs of discrete steps
separated by means riding on said partially toothed
means, one of said steps of said pairs of steps includ-
ing a slot engaging with said free end of said blades so
as to lock said blades in engagement with said fixed
contacts as said shaft is axially displaced, rotational dis-
placement of said cam causes said means to ride up one
of said teeth thereby displacing said slotted step of said
actuator means from a locked position with said blades
so that said blades disengage with said fixed contacts
and engage with said second step, said second step be-
ing substantially flat.

9. A timing device for sequentially actuating a plu-
rality of electrical circuits comprising: means for sup-
porting said timing device; an axially displaceable shaft
journalled in said support means; intermittent drive
means, said shaft coupled to and intermittently driven
by said drive means; and an actuator mechanism includ-
ing an actuator means, a plurality of contact carrying
blades, and coded indicia means fixedly coupled to said
shaft, said actuator means having a plurality of steps
and engaging with said coded indicia of said coded in-
dicia means and responsive to said indicia, said plu-
rality of contact carrying blade means biased in engage-
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10
ment with fixed contacts by one of said steps of said
actuator means as said shaft is axially displaced, inter-
mittent rotation of said coded indicia means displacing
said actuator means thereby disengaging said contact
carrying blade means from engagement with said fixed
contacts to another step of said actuator means.

10. A timing device for sequentially actuating a plu-
rality of electrical circuits comprising: means for sup-
porting said timing device; an axially displaceable cam
carrying shaft journalled in said support means; inter-
mittent drive means, said cam shaft coupled to and in-
termittently driven by said drive means; and an actuator
mechanism including spring biased actuator means, a
plurality of contact carrying blades, and coded indicia
means fixedly coupled to said shaft, said actuator means
having a plurality of steps and engaging said coded in-
dicia of said coded indicia means and responsive to said
indicia, said plurality of contact carrying blade means
locked in engagement with fixed contacts by one of said
steps of said actuator means as said shaft is axially dis-
placed, intermittent rotation of said coded indicia means
displacing said actuator means thereby simultaneously
disengaging said plurality of contact carrying blade means
from engagement with said fixed contacts to another step
of said actuator means.

11. A timing device for sequentially actuating a plu-
rality of electrical circuits comprising: a means for sup-
porting said timing device; an axially displaceable cam
carrying shaft journalled in said support means; inter-
mittent drive means, said cam shaft coupled to and in-
termittently driven by said drive means; and an actua-
tor mechanism including spring biased actuator means,
a plurality of contact carrying blades, and a partially
toothed cam, said cam fixedly coupled to said shaft and
having a partially toothed periphery, said actuator
means having a plurality of steps and engaging said
periphery of said partially toothed cam and responsive
to said contours, said plurality of contact carrying blade
means retained in engagement with fixed contacts by
one of said steps of said actuator means as said shaft is
axially displaced, intermittent rotation of said partially
toothed cam displacing said actuator means thereby dis-
engaging said contact carrying blade means from en-
gagement with said fixed contacts to another step of said
actuator means.

12. A timing device for sequentially actuating a plu-
rality of electrical circuits comprising: means for sup-
porting said timing device; an axially displaceable cam
carrying shaft journalled in said support means; an in-
termittent drive means, said cam shaft coupled to and
intermittently driven by said drive means; and an actua-
tor mechanism including a spring biased actuator means,
a plurality of contact carrying blades, and a partially
toothed cam, said cam fixedly coupled to said shaft and
having a partially toothed periphery, said actuator means
having a plurality of steps and riding on said pe-
riphery of said partially toothed cam and responsive to
said contours, said plurality of contact carrying blade
means retained in engagement with fixed contacts by
one of said steps of said actuator means as said shaft
is axially displaced, intermittent rotation of said partially
toothed cam displacing said actuator means thereby simul-
taneously disengaging said plurality of contact carrying
blade means from engagement with said fixed contacts
to another step of said actuator means, said disengage-
ment terminating actuation of at least two of said elec-
trical circuits.

13. A timing device for sequentially actuating a plu-
rality of electrical circuits comprising: a means for sup-
porting said timing device, said means including a pair
of plates in spaced parallel relationship; a drive means
fixedly mounted on one of said plates; an escapement
means coupled to said drive means, said escapement means
intermittently driving gear means; an axially displaceable
shaft journalled between said pair of plates, said cam
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shaft coupled to and intermittently driven by said gear
means; a plurality of means fixedly coupled to said shaft,
said means including peripheral rise and fall contours;
a plurality of follower switches riding on the periphery
of said means and responsive to the contours thereof
thereby making and breaking electrical continuity to said
plurality of electrical circuits according to a desired
sequence; a cam having a contoured periphery fixedly
coupled to said shaft; an actuator means riding on said
periphery of said contoured cam and responsive to said
contours, said actnator means including steps; and a plu-
rality of contact carrying blade means retained in engage-
ment with fixed contacts by one of said steps of said
actuator means as said shaft is axially displaced, inter-
mittent rotation of said contoured cam displacing said
actuator means thereby disengaging said contact carrying
blade means from engagement with said fixed contacts.

14. A timing device for sequentially actuating a plu-
rality of electrical circuits comprising: a means for sup-
porting said timing device, said means including a pair
of plates in spaced parallel relationship; a drive means
fixedly mounted on one of said plates; an escapement
means coupled to said drive means, said escapement
means intermittently driving gear means; an axially dis-
placeable cam carrying shaft journalled between said
pair of plates, said cam shaft coupled to and intermittent-
1y driven by said gear means; a plurality of cam means
fixedly coupled to said shaft, said cam means including
peripheral rise and fall contours; a plurality of follower
switches riding on the periphery of said cam means and
responsive to the contours thereof thereby making and
breaking electrical continuity to said plurality of electrical
circuits according to a desired sequence; a cam having
a partially toothed periphery fixedly coupled to said
shaft; an actuator means riding on said periphery of said
partially toothed cam and responsive to said contours,
said actnator means including at least two discrete steps;
and a plurality of contact carrying blade means retained
in engagement with fixed contacts by one of said steps of
sajd actuator means, as said shaft is axially displaced,
intermittent rotation of said partially toothed cam dis-
placing said actuator means thereby disengaging said
contact carrying blade means from engagement with said
fixed contacts.

15. A timing device for sequentially actuating a plu-
rality of electrical circuits comprising: a means for sup-
porting said timing device, said means including a pair
of plates in spaced parallel relationship; a drive means
fixedly mounted on one of said plates; an escapement
means coupled to said drive means, said escapement
means intermittently driving gear means; an axially dis-
placeable cam carrying shaft journalled between said
pair of plates, said cam shaft coupled to and intermittent-
ly driven by said gear means; a plurality of cam means
fixedly coupled to said shaft, said cam means including
peripheral rise and fall contours; a plurality of follower
switches riding on the periphery of said cam means and
responsive to the contours thercof thereby making and
breaking electrical continuity to said plurality of elec-
trical circuits according to a desired sequence; a cam
having a partially toothed periphery fixedly coupled to
said shaft; an actuator means riding on said periphery
of “said - partially toothed cam and responsive to said
contours, said actuator means including at least two dis-
crete steps; and a plurality of contact carrying blade
means locked in engagement with fixed contacts by one
of said steps of said actuator means as said shaft is axial-
ly displaced, intermittent rotation of said partially
toothed cam displacing said actuator means thereby dis-
engaging said contact carrying blade means from engage-
ment with said fixed contacts, said disengagement ter-
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minating actuation of at least two of said electrical
circuits.

16. A timing device for séquentially actuating a plu-
rality of electrical circuits comprising: a means for sup-
porting said timing device, said means including a pair
of plates in spaced parallel relationship; a drive means
fixedly mounted on one of said plates; an escapement
means coupled to said drive means, said escapement
means intermittently driving gear means; an axially dis-
placeable cam carrying shaft journalled between said pair
of plates, said cam shaft coupled to and intermittently
driven by said gear means; a plurality of cam  means
fixedly coupled to said shaft, said cam means including
peripheral rise and fall contours; a plurality of follower
switches riding on the periphery of said cam means and
responsive to the contours thereof thereby making and
breaking electrical continuity to said plurality of elec-

trical circuits according to a desired sequence; a cam hav-

ing a partially toothed periphery fixedly coupled to said
shaft; a spring biased actuator means riding on said pe-
riphery of said partially toothed cam and responsive to
said contours, said actuator means including at least two
discrete steps; and a plurality of contact carrying blade
means locked in engagement with fixed contacts by one
of said steps of said actuator means as said shaft is axial-
ly displaced, intermittent rotation of said partially
toothed cam displacing said actuator means thereby dis-
engaging said contact carrying blade means from engage-
ment with said fixed contacts, said disengagement ter-
minating actuation of at least two of said circuits.

17. A timing device for sequentially actuating a plu-
rality of electrical circuits comprising: a means for sup-
porting said timing device, said means including a - pair
of plates in spaced parallel relationship; a drive means
fixedly mounted on one of said plates; an escapement
means coupled to said drive means, said escapement
means intermittently driving gear means; an axially dis-
placeable cam carrying shaft journalled between said
pair of plates, said cam shaft coupled to and intermittent-
ly driven by said gear means; a plurality of cam means
fixedly coupled to said shaft, said cam means including
peripheral rise and fall contours; a plurality of follower
switches riding on the periphery of said cam means and
responsive to the contours thereof thereby making and
breaking electrical continuity to said plurality of elec-
trical circuits according to a desired sequence; a cam
having a partially toothed periphery fixedly coupled to
said shaft; a spring biased actuator means having a sur-
face of predetermined configuration riding on said pe-
riphery of said partially toothed cam and responsive to
said contours, said actuator means including at least two
pairs of two discrete steps, said pairs of discrete steps
separated by said surface riding on said partially toothed
cam; and a plurality of contact carrying blade means
locked in engagement with fixed contacts by a slotted one
of said steps of said actuator means as said shaft is
axially displaced, intermittent rotation of said partially
toothed cam displacing said actuator means thereby
simultaneously disengaging said contact carrying blade
means . from engagement with said fixed contacts and
engaging with said second step, said disengagement ter-
minating actuation of.at least two of said circuits.
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