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6 Claims,

My invention relates to process timers of the
type for opening and closing switches in a de-
sired sequence, and its object is to provide a
small, low-cost, reliable timer which may bhe
adapted for a wide variety of switching programs
embodying a spring driven escapement mecha-
nism controlled by g timer motor. The features
of my invention which are believed to be novel
and patentable will be pointed out in the claims
appended hereto. For a better understanding of
my invention, reference is made in the following
description to the accompanying drawings in
which Fig. 1 represents a side view of a preferred
form of my process timer, employing a disk form
of program selecting escapement mechanism.
Fig. 2 is a front view of the timer of Fig. 1 with
the spring winding and setting knob removed and
with the front and forward wall sections partial-
ly broken away. Pig. 3 is a rear view of the
timer of Figs. 1 and 2 with a rear cover and
timer motor removed. Fig. 4 is a side sectional
view taken on line 4—4 of Fig. 3 but with the
rear cover and timer motor in place. Figs. 5, 6,
and 7 represent detail views of escapement parts
of the device of the preceding figures with the
escapement in progressively different positions.
Fig. 8 is a perspective exploded view of the oper-
ating mechanism of this timer. Fig. 9 repre-
sents a perspective view of the essential parts of
& process timer employing an escapement prin-
ciple as in Figs. 1 to 7, but with the escapement
lugs and switch operating cams arranged on the
periphery of a drum instead of on the side of a
disk.

Referring now to Figs. 1 to 4, | represents a
cubical-shaped housing box of the proportions
shown and of a helght of the order of three
inches, preferably made out of insulating mate-
rial and having front and rear removable covers
2 and 3 which may be of transparent insulating
material, such as transparent plastic, for con-
venience in observing the position of certain
parts of the internal mechanism. A supporting
wall or partition 4 (see Fig. 4), also of insulating
material, parallel with the front and rear covers
divides the casing into front and rear compart-
ments. The front compartment contains a series
of switches having stationary and movable con-
tacts. In the example given, there are four
switches. Each switch has a flexible moving con-
tactor, such as the contactor § seen in Figs. 4 and
8, and one or more stationary contacts, such as
the back contact § cooperating with the contact
‘end of resilient contactor 5 as seen in Figs. 4 and
8. In the example glven, the back stationary
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contacts, such as 6, are riveted to the partition
4 as by rivet 8a and may have terminals brought
out as at 7. The movable contactors, in the ex-
ample given, are secured to the front wall 2 at
their stationary ends and may have terminals
brought out as the terminal 8 for contactor §.
The switches may have both back and front sta-
tionary contacts with the movable contactor mov-
ing between them. Thus, 9, Figs. 2 and 8,is a
terminal for a back stationary contact secured
to partition 4; and 9a, Figs. 3and 8, is g, terminal
for a front stationary contact secured to front
wall 2 for a flexible switch contactor 10, the
terminal of which is brought out at {I. Such
front contact with its terminal 8 is secured to the
front wall 2 of the casing. Each contact of the
Several switches does not necessarily have an ex-
ternal terminal, but certain contacts may be con-
nected together by internal cross~connections,
such as represented by the crossbar 12 seen in
Figs. 2,4 and 8. The number, arrangement and
connections for such switches may be varied in
different process timers to meet the needs of dif-
ferent processes and are not important to the
bresent invention. -

In the rear compartment there is a metallic
rotary disk 13 which has on its- front surface a
series of circular cam tracks at different radia,
designated (4, 15, 16, IT in Figs. 2 and 8, there
being one cam track for each movable switch
contactor 5, 10, etc. Each cam track has an
axially extending cam surface cut in its cam
track as best shown in Fig. 8. The cammed sur-
face of each cam track cooperates with a pusher,
such as the pusher at 20, Figs. 2, 4, and 8. These
bushers are small, short bars of Insulating mate-
rial which are freely slidable endwise through
openings in the partition 4 and constitute the
operating connection between g cam and its mov-
able switch contactor. Thus busher 20 is the
operating connection between the cams in the
cam track 15 and the flexible contact member §
and, as shown in Fig. 4, has been pushed to the
left by a raised portion of its cam track against
contactor 5 and opened the contacts between
contactor 5 and stationary contact 6. As this
raised ecam portion rotateg and presents a lower
surface against the pusher, the resiliency of con-
tactor § will push 20 towards the rear or to the
right in Fig. 4 and close such contacts. At 21
and 22 in Figs. 2 and 8 are indicated other pushers
for cam tracks {4 and 18, respectively. These
pushers are of a rectangular cross section so they
cannot turn in the openings therefor in partition
4, and have an overhanging lip at their front ends
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to limit their movement to the rear or to the right
in Figs. 4 and 8 and the corresponding movement
of their movable contactors. Where these push_-
ers pass through the partition 4, the partition is
made sufficiently thick to provide good sliding
support and resist side thrust. The several push-

ers are located radially from the axis of rotation

of disk 13 the same distance as their correspond- -

ing cam tracks and laterally across the width
of the casing § to be inline with their correspond-
jing movable contactors. Each cam track and
its eorresponding pusher and contactor operate
without interference from the others. The na-
ture and sequence of the switching operations
to be performed will depend upon the nature of
the cam surfaces cut in each cam track and their
relation to each other, and will vary to suit the
requirements and are not a limiting feature of
my invention. While four sets of switches and
their operating mechanisms have been illustrated,
this may be decreased or increased by omitting
or adding parts similar to those already de-
scribed.

The disk 3 is fixed o a shaft 28 which extends
through the casing and has a main bearing
through a bushing 248 extending between front
cover 2 and partition 4 and a support bearing in
the rear cover 3. At the front end of shaft 23
is & knob 25. This knob has a radial index 26
marked on its skirt to indicate on a scale plate
27 the rotary position of the shaft 13 in terms
of the switching program to be performed. Thus
if the timer is to be used for controlling the
different switching operations of an automatic
washing machine, the positions of the switch for
start, wash, rinse, 4ry, ete., may be marked on
seale plate 27 and indicated by the index 26. The
knob 25 is also used to set the cam disk i3 to any
desired rotary position and to wind a spiral spring
28 which is contained in a hollow drum section
29 of the disk i3. This spring 28 has its inner
end secured to shaft 23 and its outer end fixed
to a pin 30 fixed in partition £. Rotating shaft
23 counterclockwise in Fig. 3 and clockwise in
Fig. 8 winds spring 28 and thas builds up a force
for rotating disk i3 in the reverse direction in
the subsequent automatic operation of the
process timer. !

On the rear face of disk 3isa series of slightly
spiral-shaped nearly radial escapement lugs 3f,
best shown in Figs. 3, 5, 6, and 7. Such lugs have
a variety of different radial lengths and are lo-
cated at a variety of radial distances from the
axis of rotation, bubt all are contained  within
given inner and outer circles defining their inner
and outer limits. These lugs cooperate with an
escapement pawl 32 mounted on an arm 33
pivoted at 34, best shown in Figs: 3 and 8, and
diagrammadtically illustrated in different posi-
tions in Figs. 5, 6, and 7. The pawl 32 is recip-
rocated toward and away from the axis of rota-
tion of disk 13 between an outer {imit represented
in Fig. 6 and an inner limit represented in Fig. 7
by a cam 35 rotated by a timer motor 36. The
tip of pawl 32 when engaged with the raised front
surface of an adjacent lug 3{ normally prevents
the disk 3 from turning clockwise in Figs. 3, 5,
6, 7 (counterclockwise Fig. 8) against the tension
of spring 28, except as permitted by the pawl
moving radially off the end of a lug thereby per-
mitting disk 13 to turn a short distance until
caught and stopped by the pawl engaging the
next lug. Thus, in Fig. 5, pawl 32 engages a lug
3iz. When the pawl is moved outwardly, it will
move off the outer end of lug 3la atb which time
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_off the end of lug 3ic and engages

4
the disk 13 will rotate clockwise and be stopped
by the pawl engaging lug 31{b as shown in Fig. 6.
The pawl will then move jinwardly sliding along
the surface of lug 31b until it moves off the inner
end of such lug at which time the disk will rotate
forward another step and be stopped by the pawl
engaging lug 3ic as shown in Fig. 7. The next
advance will occur when pawl 32 moves outwardly
lug 31d. Lug
3{d will not be released until pawl 32 has moved
outwardly to the limit of ijts travel and back
again to the inner end of lug 31d. Thus the disk
{3 with its cams is advanced in steps in a time
sequence determined by the length and arrange-
ment of the escapement lugs 31 on such disk,
and the rate of reciprocation of arm 33. Itis
apparent that this form of escapement is sub-
ject to a wide range of operating periods by the
selection and arrangement of the lugs. In case it
is desired that the distance of advance of disk
i3 be varied, this can be done by varying the
peripheral spacing of the lugs or omitting one
or more of them. The particular arrangement
and length of lugs are not a limiting factor of
the invention. : :

The spiral shape of the substantially radial
lugs shown preferably conforms to or is parallel
to the arc of travel of the pawl about pivot point
34 so that the disk 13 remains absolutely sta-
tionary between forward advancing steps. The
motor 36 illustrated is of the self-starting syn-
chronous type. It is secured to the back wall of
the casing, and the back wall has an opening to
permit insertion of the terminal gear 31 of the
motor into mesh with a gear 38 inside the casing,
which gear 38 drives the cam 385. The cam is
straddied by a pair of fingers 39 bent out of the
arm 33 to serve as a cam foliower.

In setting the disk {3 by means of the knob 2§
and the winding of spring 28, it is desirable that
the escapement be designed to permit this with-
out damage. To this end the pawl 32 is
mounted on a somewhat resilient weighted cen-
tral tongue portion 33a of arm 33, and the shape
of the lugs 2f is somewhat triangular with sloping
faces sc that the disk may be forcibly turned in
either direction by hand through knob 25, with
the pawl 32 riding over the lugs 31 without dam-
age. The face of the escapement lugs can be
made perpendicular to the face of disk i3 in-
stead of sloping such as to permit manual setting
only in the spring winding direction where that
is desired. A third stirrup-shaped resilient por-
tion 33b of arm 33 is shaped to rest and slide
lightly against the inside wall of back cover 3
to provide sufficient pressure on the pawl 32 to
assure that it remains in contact with the es-
capement surface of disk 13 and performs its
escapement function with reliability during auto-
matic operation. The holding force of the es-
capement must exceed the turning force of the
spring 28 but yields to a greater manual turning
force. 'The weight shown at the outer end of the
pawl tongue 33¢ In Tig. 8 gives these parts suf-
ficient inertia to absorb the momentum of the
cam 13 to assure reliable operation. _

The timer illustrated and described is intended
to perform a selected switching program and then
automatically cease functioning, and to this end
the disk 18 is provided with a stop lug 49 adapted
to engage with a stop such as screw 4f (see Fig.
3) at the limit of its program travel. In the
rotary position of disk I3 shown in Fig. 3 the disk
{3 has been turned in the direction to wind spring
28 to the limiv permitted and such position corre-
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sponds to the beginning of the switching program
provided for. 'The motor 36 is preferably so wired
through the switching provided in the timer that
such setting of disk 13 and the winding of the
spring 28 energize the motor, and it remains ener-
gized until the timer has
cycle and stop lug 40 is approaching stop 41
from the opposite side after nearly a complete
revolution of disk 13, This is provided for by
the inner cam track 14, switch pusher 21, and
switch contactor 42. Cam track (4 has only one
short raised cam lobe 43 in such position that it
opens the contacts controlled by contactor 42
only when stop lug 40 is close to or against stop
41 at the end of an automatic operation. Asindi-
cated by the wiring in Fig. 8, motor 36 is ener-
gized through contactor 42 when closed. Hence,
the timing motor will be energized continuously
when the disk is positioned at the start or at any
part of ‘its operating cycle, and is deenergized
only when the operating cycle has been com-
pleted or when the disk has been turned by hand
to such off position.

There may be a peripheral space on the escape-
ment side of disk {3 where the escapement Ilugs
are omitted at the end of the automatic operating
c¢ycle when the switching program desired has
been completed. When such space is reached in
the operating cycle, the disk wili immediately
complete its turn to the off position by spring 28.
The spring 28 should have some initia]l tension
when in the off position. )

At the beginning of a process timing operation
when the disk I3 is set to the rotary position
shown in Fig. 3 and the timing motor started,
the exact radial position of the escapement pawl
32 and its initial direction of movement might be
uncertain. Thus, in Fig. 5, if lug 31a represents
the first or beginning holding lug of the series
of lugs at the start of & program, it may happen
that the pawl 32 will be in any one of the radial
positions represented in Figs. 5, 6, and 7 when
the disk is reset to start position. Thus it may
be caught by the pawl in either the rotary posi-
tion shown in PFig. 5 or in the rotary position
shown in Fig, 6. Also the initial movement of
the pawl as represented in Fig, 5 may be inward
or outward. Because of this it may be desirable
to make the second lug, such as 31b, the first ac-
tive switching program lug and use lug 31g sim-
ply as a lug properly to synchronize pawl 32 with
the disk 13 in case it needs synchronizing at the
beginning of a program operation. Fig. 6 would
then represent the relative positions of disk 13
and pawl 32 for the first active switching opera-
tion of the program other than the energization
of the timing motor. And if this positioning of
the parts is not obtained immediately upon re-
setting to the start position but pawl 32 is in g
position to engage lug 3ia instead of 31b, the cor-
rect process starting position of the parts will
occur in not more than one complete revolution
of cam 85, when the pawl 32 moves off the outer
end of synchronizing lug 31a. Thus the appara-
tus needs no especial synchronizing attention at
the start of a switching program other than turn-
ing knob 25 to start position and releasing it,
and if any synchronization is needed it occurs
automatically,

Where the timer is to be used continuously so as
to repeat one operating cycle after another with-
out attention, the automatic control of the timer
motor and the stop feature 40—41 may be omitted
and the spring 28 arranged to be wound contin-
uously.

completed its operating
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In Fig. 9, I have represented a process timet
which employs the same operating principles pre-
viously described but which is of modified con-
struction. The combined cam and escapement
disk 13 of Figs. 1 to 8 is replaced by g drum 40
having a switch operating cam surface sector cov-
ering about 165 degrees of the periphery shown
uppermost in Fig. 9, and an escapement lug sur-
face sector covering most of the remaining part
of the periphery partially shown at the lower
right in Fig. 9. “Thus, & raised cam surface is
shown at 41 and g depressed cam surface is shown
at 42 for operating a resilient member contactor
43 having a cam follower extension 44 bearing
against such cam surface 50 as to operate con-
tactor 43 when the drum 40 is rotated in accord-
ance with the contour of the cam track against
which the cam follower 44 bears. There are four
such contactors 43, 45, 46 and 471 having cam
followers bearing against different axially spaced
cam row surfaces of drum 40, the first three con-
tactors mentioned being shown to the left of the
drum and contactor 41 being shown at the right -
and having a cam track 48 on an end portion of
the drum to the right of the escapement lug sec-
tion. '

A fifth contactor 49 is also provided and it is
operated between its two positions by an arm 50
free to rotate on shaft 51 . The contactor 49 is
included in the circuit of the timer motor 36,
and this circuit is closed when contactor 49 en-
gages its back stationary contact 52. An ar-
rangement to be described is provided for auto-
matically closing the motor circuit at the begin-
ning of an automatic switching program and
opening such circuit at the end of such program,
and also for manually opening the motor circyit
to stop the switching brogram af any point dur-
ing such program should that be desired.

Fifty-three (53) represents the setting and
spring winding knob and is secured to shaft 51.
The drum 40 is not, connected directly with shaft
51, and the shaft 5ig shown at the left of the
drum is a separate shaft on which drum 40 is se-
cured in axial alignment with shaft 51i. Pifty-
four (54) represents the spring for turning the
drum 40 during an automatic operating cycle.
This spring has its inner end secured to shaft 5ig
and its outer end secired to a stationary pin 55.
The spring 54 is wound and drum 40 turned in
the direction of arrow 5§ to program starting po-
sition by turning knob 53 and shaft 51 in such
direction through an arm 51 secured to shaft 51
and a finger 58 extending axially from the periph-
ery of drum 40 and engaged by arm 51, Fifty-
nine (59) and 60 are stops which limit the rotary
movement of arm 57 and define the limits of ro-
tary movement of the apparatus. Arm 57 rests
against the underside of stop 59 as shown when
the apparatus is in the off position at the end of
a switching program before reset to start posi-
tion. Arm 57 rests against the underside of stop
60 when the device is set to the start position of
a switching program. It will be apparent that
when shaft 51 is thus turned from the off to the
start position in the direction of arrow 56, drum
40 will be turned accordingly and the spring 54
will be wound. When the drum 40 is thus turned
manually from off to start position, a finger 61
extending axially to the right from the periphery
of the drum rotates around and engages the top
of arm 50 near its outer end and rotates it a short
distance until the cam follower of switch con-
tactor 49 engages in the V-shaped notch at 62 in
the free end of arm 50. This is the limit of move-
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ment of finger 61 in this direction. This oper-

_ation moves contactor 49 to the left against sta-
tionary contact 52 and closes the power circuit
to the motor and preferably also to the remaining
circuits controlled by the other contactors. The
v-shaped notch at 62 holds contactor 48 in such
closed position until the arm 50 is again forcibly
moved from this position.

The arm 50 will be raised from the position
last described to the position shown in Fig. 9
either when the drum 40 rotating in the direction
opposite to arrow 56 reaches the end of its auto-
matic time cycle at which time arm 58 comes
against the underside of arm 50 near its end and
raises it to the position shown and opens the
switch contacts 41—52, or such switching off op-
eration may be made regardless of the rotary po-
sition of drum 48 by manually rotating knob 53,
shaft 51, and arm 57 to the position shown against
stop 59. This, is by reason of the fact that arm
57 has a finger 63 extending to the right there-
from in position to engage the underside of arm
50 and move it to the position shown when arm
51 is rotated from beneath against stop §9.
Hence the switching program performed auto-
matically by drum 40 may be stopped in any de-
sired rotary position of such drum but if not so
stopped, it will continue to the end thereof when
the drum will have arrived at the off position
and opened the power circuits. '

The escapement mechanism employed in Fig. 9
comprises a lugged surface 64 and an escapement
pawl 65 which is reciprocated back and forth
axially of the drum by a groove and pin mech-
anism indicated at 66 driven from the timer mo-
tor 36 through shaft 61. Thus the shaft 671 has
two grooves cut therein, the two grooves being
spiraled in opposite directions and made continu-
ous with each other at their ends. The pawl
member has a carriage through which the shaft
extends and in such carriage there is a rotatable
pin having an end thereof which enters the
groove. The follower end of such pin which en-
ters the groove has an elongated curved shape so
as to enable it to follow one spiral groove to its
end and return in the other spiral groove such
that as the shaft is rotated in a given direction
the pawl 65 with its carrier is reciprocated back
and forth at a constant rate between limits cor-
responding to the operating length of the lugged
surface 65. A resilient tail 68 of the lug enters
into a slot 69 in a stationary guide resiliently to
retain the pawl 65 in operative position against
the lugged surface 64, but allowing the pawl to
slip over the lugs when the drum is turned with
sufficient force manually. The double spiral
groove and pin arrangement per se is not new and
the details of such a device may be found in Fig. 4
of United States Patent No. 2,177,479—0ctober
24, 1939, assigned to the same assignee as the
present invention. The drum 40 is preferably
molded or machined from insulating material
since the switch contactors ride directly thereon.
The lugged surface may be cut therein, but it is
preferable that the lugs be made of a longer wear-
ing metallic material, and hence, I make the
lugeged surface from sheet metal and secure it to
the drum surface as by several bent-over retain-
ing members engaging in openings therefor cut
into the drum as indicated at 70.

1t will be understood that when the drum 40 is
turned manually in the direction of arrcw 56 to

~ wind up spring 54, the pawl 65 will slip over the
Jugs in 64 engaged thereby, but that the retain-
ing force of such pawl with the
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to prevent such slipping over agalnst the force of
the wound-up spring, and hence, the drum will
be rotated by the spring in the reverse direction .
in steps only as permitted by the escapement as
the pawl is moved to the end of the lugs one after
the other. The timing and switching program
may be varied by providing lugs of various lengths
and by the nature of the drum cam surface and .
the number and connections of the contactors as
mentioned in connection with the previously de-
scribed design. With either modification a long
and varled switching program is provided for by -
a relatively simple, reliable, and low-cost mecha-
nism. The switching operations are performed
quickly and positively notwithstanding the fact
that switching programs of long time duration
are possible, For instance, the time required for
the pawl 65 to travel the length of the longest
lug may be made anything from & few seconds
up to several days. However, when the drum
steps forward from one lug to the next, a switch-
ing operation is performed substantially instan-
taneously.
Except as otherwise mentioned, the functioning

of the two modifications described is similar.

Tt will be evident to those skilled in the art

_that the program of escapement teeth may be laid

out on a flat surface which is moved along &
straight line; however, the rotary arrz .gements
described are to be preferred because in general
the rotary modifications can be built smaller and
more compactly.

What I claim as new and desired to secure by
Letters Patent of the United States is:

1. A timing controller comprising a rotary
member for performing desired operations in a
timed sequence, motor means for urging said
members- to rotate in a given direction and an
escapement mechanism for controlling such rota-
tion comprising a series of elongated teeth on
an exposed surface of said rotary member and
extending generally transversely of the direction
of rotary movement of such surface, a pawl en-
gaging said surface and adapted to hold the
rotary member from rotation when in engage-
ment with one of said teeth, and a timing motor
for moving said pawl transversely back and
forth on such exposed surface in a path parallel
to the adjacent elongated tooth thereon such
that the rotary member is held from rotation in
all transverse pawl and tooth engaging positions
of said pawl, said pawl having a range of move~
ment on said surface coextensive with and which
extends beyond the length of the elongated teeth
thereon at least at one end of each tooth such
that the pawl may be moved off an end of each
tooth to allow the rotary member to advance, ad-
jacent teeth also having a staggered end rela-
tion as least at one end such that when the

‘rotary member is released by movement of the

pawl off the end of a tooth it advances and is
stopped by reason of the engagement of the pawl
with a next adjacent tooth. ‘

9. A timing controller comprising a movable
member for performing desired operations in a
timed sequence, means whereby said member is
urged to move in a given direction, and an escape-
ment mechanism for controlling such movement
comprising a series of elongated teeth on an ex-
posed surface of said member and extending
generally transversely of the direction of move-
ment of said surface, a pawl engaging said sur-

- face and adapted to hold the member from move-

ment when in engagement with one of said teeth,

lugs is sufficient 78 and a timing motor for moving said pawl trans-
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versely back and forth on said surface in a path
parallel to the adjacent elongated tooth thereon
such that the member is held against movement
in all transverse positions of said pawl when in
engagement with one of said teeth, sald pawl
having a range of movement on said surface
which is coextensive with and which extends
beyond the length of the elongated teeth thereon
at least at one end of each tooth such that the
pawl may be moved off an end of each tooth to
allow the member to advance, adjacent teeth also
having a staggered end relation at least at one end
such that when the member is released by move-
ment of the pawl off the end of g tooth it ad-
vances and Is stopped by reason of the engage-
ment of the pawl with a next adjacent tooth.

3. A timing controller comprising a rotary
member, a spring for urging said member to ro-
tate in one direction, a position indicating knob
for rotating sald member in the opposite direc-
tion to wind said spring,
plurality of cams, a plurality of switching mem-
bers operated by said cams when the member is
rotated, and an escapement mechanism for con-
trolling the time and extent of rotation of sald
member comprising a series of elongated teeth on
an exposed surface of sald member extending
transversely of the direction of movement of such
surface, a pawl engaging said surface and adapted
to hold the member against rotation by said spring
when in engagement with one of sald teeth, and
a timing motor for moving said pawl transversely
back and forth on said surface in a path parallel
to the adjacent elongated tooth thereon, the
transverse length of said teeth being varied and
their alignment in the direction of movement
being staggered to suit the timing eycle desired
and sald pawl having a range of movement co-
extensive with ‘and which extends beyond the
length of each tooth at least at one end whereby
In operating over the timing range of the con-
troller the pawl moves along the length of each
tooth at least once, the shape of said teeth and
pawl being such and the pawl mounting being
such as to permit of the rawl riding over the
teeth when the controller is rotated manually in
a direction to wind said spring.

4. A switch controlling timer comprising a cir-
cular disk-shaped member mounted for rotation
on its central axis, g spring for biasing said
member to rotate in one direction, a plurality of
cams at different radii on one end surface of
said member, switching means operated by said
cams when the member is rotated, an escape-
ment mechanism for controlling intermittent
rotation of said member by said spring compris-
ing a plurality of substantially radially disposed
elongated teeth on the other end surface of said
member, a pawl engaging said toothed surface
50 as to prevent spring biased rotation of said
member when the pawl is in engagement with a
tooth thereon, a pivoted lever on which said
pawl is mounted, and a time operated cam for
oscillating said lever such that the pawl moves
back and forth in a fixed path on said toothed
surface parallel to the substantially radially dis-
posed elongated adjacent tooth thereon, the
range of travel of said pawl being sufficient to
move over the length of all of said teeth and be-
yond at least one end of each tooth, adjacent
teeth having their ends staggered at least on
one end such that when the pawl moves off the
end of a tooth, the member is rotated by said
spring and is stopped by engagement of said
»awl with a next adjacent tooth, said rotary

sald member having a:
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member having s control range of operation of
nearly a complete revolution, a stop for confining
the rotation of said member to substantially its
operating range, and manual means for rotating
sald member in a direction to wind said spring,
the shape of the teeth and the mounting of the
pawl of said escapement being designed to allow
the pawl to ride over the top of the teeth dur-
Ing such spring winding rotary movement of said
member.,

5. A switch controlling timer comprising a
rotatively mounted drum, said drum having a
plurality of cams on g sector portion of its sur-
face, said cams being in a plurality of peripheral
rows, switching means cooperating with each cam
row so as to be operated by the cam or cams
in its corresponding row when the drum is
rotated, a spring for rotating said drum be-
tween start and finish positions in one direction,
and an escapement for permitting intermittent
rotation of said drum by sald spring, said escape-
ment comprising g plurality of elongated teeth
extending parallel with the axis of said drum
and spaced apart peripherally about another
sector portion of the surface of said drum, a -
pawl resting on such toothed surface of said
drum so as to engage with the teeth thereon to
prevent spring biased rotation of the drum, g
timing motor driven mechanism for reciprocat-
ing said pawl back and forth on said drum par-
allel to the elongated teeth thereon in a fixed
path such that the pawl can slide along any
tooth in engagement therewith to hold the drum
stationary and off at least one end of each tooth
to allow the drum to advance, the ends of ad-
Jjacent teeth being stagzered at least at one end
such that when the drum is released for ad-
vancement by the pawl riding off the end of
tooth, it advances and is stopped by engagement
of the pawl with a next adjacent tooth, manual
means for turning said drum to start position to
wind said spring, said escapement being designed
to permit such spring winding rotation by rea-
son of the pawl riding over the teeth thereof,
stops for limiting the rotation of said drum to
its normal range of operation between start and
finish positions less than s complete revolution,
a lost-motion connection between said manual
means and drum whereby the manual means may
be turned between start and finish operating lim-
its independently of the drum, a line switch
closed in response to the rotation of said drum
to its start position, and means for opening said
line switch either in response to the return of the
drum to its finish position or the return of said
manual means to its flnish position -independ-
ently of the drum. ’

6. A time controller comprising a rotary mem-
ber adapted to rotate between start and finish
positions to perform a series of control opera-
tions, means for urging such member to so rotate
and an escapement for permitting such rotation
in a timed intermittent series of steps, said es-
capement comprising a multiple-toothed surface
part on said rotary member and 3 pawl part rest-
ing against such surface and cooperating with
the teeth thereon, said teeth being elongated
transversely to the direction of travel of such
surface with their lengths and alignment relation
being variously selected in accordance with the
desired time duration between intermittent
stepping operations, an electric timing motor
and mechanism driven thereby for reciprocating
said pawl back and forth in a fixed path parallel
to the adjacent elongated tooth so as to slide
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along such tooth with the rotary member sta-
tionary and off at least one end of such tooth
to permit the rotary member to advance and to
be stopped by engagement of the pawl with the
next adjacent tooth and such operation being
repeated for each tooth, manual means for mov-
ing said rotary member from finish to start posi-

tion, said pawl riding over the teeth on the .

rotary member as necessary for such manual

2
* setting of the rotary member to start position,

and an energizing switch for said timing motor
which is closed when the rotary member is set
to start position and is opened automatically
upon the rotary member reaching its finish
position. :

GEORGE W. SPRENGER.
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