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The present invention relates generally to timers and
more patticularly to timers for performing a plurality
of actuating movements in timed sequence, the time
intervals bétween movements being selective over a de-
sired range.

The timer of the present invention is particularly use-
ful for performing a plurality of switching operations
at selected time intervals, and as such, has particular
utility as a range timer of the type employed with elec-
tric kitchen ranges. For simplicity of presentation the
invention will be described in detail as embodied in a
range timer, although it will be appreciated that the
invention is not limited to such use and that it will have
a wide range of applications generally both in the ¢om-
meércial and in the household fields.

A géneral object of the invention is to provide a timer ?

which will have a plurality of setting means arranged

so that thé occurrence of a first actuating movement

can be set to tdake pldce at a selectéd time relative to
clock time and the occurrence of a sécond actuating
movement can be set to take place at a selected time
interval after the first actuating moveément, the two set-
ting means being settable individually with respéct to
a fixed refererice point and therefore not required to
be set by reference to each other. In a range timer,
for example, this means that separate controls may be
employed for independent setting to select the cook period
and finish time desired for the operation of the range.

Another object of the invention is to provide a timer
of the character referred to in which the operation is
always synchromized with the clock mechanism em-
bodied . therein and accurate and dependable timing is
assured. Included in the object is the aim of providing
independent setting elements which, however, cannot be
inadvertently set for time periods which are mutually
incompatible. ) ) o -

A further object is to provide a timer which will in-
dicate in a clear and readable understandable manner
the exact condition of the timeér at any. given instant
and which is so arranged that it will be clearly evident
to the operator whether or not the timer has been prop-
erly conditionsd to accomplish the result desired by the
operator.

A more specific object of the invention is to provide
a timer having the above described functions which is
of simple and efficient design and construction so that it
may be economically fabricated and assembled for pro-

5

10

35

40

45

50

55

60

duction at a price competitive with conventional timers. -

-Another specific object is to provide such a timer
which will be simple and easy to set, which will be fool-
proof in operation, and which will function effectively
and reliably over long periods of time without requiring
repair or adjustment. )

Other objects will be in part obvious and in part point-
ed out more in detail hereinafter.

The invention accordingly consists in the features of
construction, combination of elements and arrangement
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of parts which will be exemplified in the construction '~

2

hereafter set forth and the scope of the application of
which will be indicated in the appended claims.

In the drawings:

~ Fig. 1 is a front view of a range timer embodying
the present invention;

Fig. 2 is a top view of the timer; ‘

Fig. 3 is a cross-sectional view taken along the line
3—3 of Fig. 2 and looking in the direction of the
aITOWS;

Fig. 4 i3 4 rear viéw of the timer;

Fig. 5 is a cross-sectional view taken along the line
5—5 of Fig. 1 and looking in the direction of the arrows;

Fig. 6 is a cross-sectional view taken along the line
6—6 of Fig. 1 and looking in the direction of the
arrows; :

Fig. 7 is an exploded perspective view of the operating
parts; and

Fig. 8 is a fragmentary view similar to Fig. 2 show-
ing the switch and control élements in the “set” posi-
tion.

Referring to the range timer shown in the drawings,
the same is mounted in a frame consisting of a front
-plate 10, intermediate plate 11, center plate 12, and
a partial rear plate 13. The plates aré held in spaced
apart, parallel relationship by spacer posts 14 extend-
ing rearwardly from adjacent the corners of the front
plate and by the additional spacer posts 15 extending
between the rear plate 13 and the center plate 12. ‘

Mocunted on the rear face of the center plate 12 and
to one side of the back plate 13 is a conventional electri-
cally driven clock motor 16. The clock imotor 16 has an
off-center drive shaft 17 which extends through an open-
ing in the plate 12, the shaft 17 being provided on its
outer end with a driving gear 18. The driving gear 18
is in mesh with a driven gear 19 which i$ connected by a
friction clutch 29 to a pinion 21 which is mounted on and
fixed to a minute hand shaft 22. The shaft 22 is jour-
naled in the center plate 12 and extends forwardly
through openings in the plates 1% and 19 so as to project
outwardly from the face of the front plate 10. Fixed to
the forward end of the minute haud shaft 22 is a conven-
tional minute hand 23 and a setting knob 24 by means
of which the clock setting may be adjusted (turning of the
shaft 23 independently of movement of the clock 16 be-
ing permitted by the slip clutch 20). The pinion 21 pre-
viously referred to meshes with a gear 25 which is fixed
to a pinion 26 which in turn meshes with a gear 27 pro-
vided with an enlarged hub 28 in which the forward end
of the minute hand shaft 22 is journaled, the hub 28 be-
ing journaled in plate 1i. The gearing just referred to
will be recognized as conventional gearing whereby the
relative rotative speeds of a minute hand and hour hand
are aitained. Mounted on the forward end of the hub
28 is a dial 29 on which is painted the representation of
an hour hand indicated at 30. The dial 29 seats within
the periphery of a large circular opening 31 in the front
plate 1@ and is disposed just behind the minute hand 23.
The frout plate 18 has painted or inscribed thereon about
the periphery of the opening 31 the numbers 1 through
12, inclusive, to facilitate the reading of time indicatad by
the hands 22 and 38. ’

In the specific embediment of the invention shown in
the drawings, the timer is constructed and arranged to
cperate a switch mechanism indicated generally at 40 and
which may be connected by suitable electrical conduits
(not shown) to the oven heating elements of the range
with which the time is associated. The switch mecha-
nism 40 comprises four flexible contact arms denoted at
41, 42, 43, and 44 carrying contact points 41, 42’, 43,
and 44, respectively. . The ends of the contact arms’ op-
posite from the contact points dre secured to the réar
plate 13 which is formed of insulating material and are
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provided with terminal plates 41a, 424, 434, and 44a, re-
spectively, by means of connections which may be made
to the oven heating elements. The flexible contact arms
42 and 43 are adapted to be flexed in unison and are
provided with an interconnecting bridge 45 formed of a
strip of insulating material. The contact arms 41 and 44
likewise are adapted to be flexed in unison and for this
purpose are interconnected by an insulating strip 46.
The arrangement is such that the contact points 42’ and
43’ are situated in the same vertical plane adjacent the
rear plate 13, while the contact points 41’ and 44’ are
disposed respectively in horizontal alignment therewith
but in a vertical plane forwardly of the contact points 42’
and 43’. The circunit to the oven heating elements is
closed whenever contact is established between the con-
tact points 41’ and 44’ and the contact points 41’ and 43’,
respectively. The circuit may be opened or interrupted
by movement of either pair of contacts away from the
other pair.

The means for operating the contact arms compriscs a ¢

shaft 50 which is mounted for rotatable and axially slid-
able movement and extending at right angles between the
upper and lower switch contacts. The shaft 50 has fixed
thereto a cam 51 which is disposed between the insulating
connecting strips 45 and 46. In the rearmost axial posi-
tion of the shaft 50, hereinafter referred to as the “set”
position and which is illustrated in Fig. 8 of the drawings,
the cam 51 pushes the contact arms 42 and 43 rearwardly
to open the range circuit. When the shaft 50 is moved
forwardly from the “set” position it reaches an intermedi-
ary position, hereinafter referred to as the “running” posi-
tion which is best illustrated in Fig. 6 of the drawings and
in which position the pairs of contacts are permitted to
close, thus closing the oven circuit. When the shaft 50
is moved forwardly for an additional distance, it reaches
a forward position, hereinafter referred to as the “off”
position wherein the cam 51 moves the contact arms 41
and 44 forwardly to break the oven circuit. A stop 48
projecting between the sets of contact points provides suf-
ficient clearance for the points to close, but serves to hold
either pair of contact points when the other is moved
away, thus insuring the desired separating action of the
contacts.

As best shown in Figs. 2 and 7 of the drawings, the
cam 51 has an indented portion 52 which is provided
for the purpose of permitting the contacts to close when
the shaft 50, and hence the cam 51, is rotated while
in the forward position from “off” to the so-called “man-
ual” position. The “manual” position is employed when
the operator does not wish to employ the timer and desires
to operate the range manually by use of the usual oven
switches provided for this purpose. The cam 51 also has
a nose or high point 53 which is adapted to engage under a
switch contact member 54 and break the connection be-
tween that contact and a second contact member 55 when
the shaft 50 is rotated to place the indented portion 52 be-
tween the main circuit contacts permitting them to close.
The contact members 54 and 55 may be connected in se-
ries with a signal light (not shown) to visibly indicate
when the timer is in any position other than the so-called
“manual” position.

The shaft 50 is urged in an axial direction forwardly of
the frame by means of a spring 60 disposed between the
cam 51 and the rear plate 13. The shaft 5¢ may be
manually moved rearwardly against the bias of spring 60
by means of a knob 61 disposed on the forward end of the
shaft 50. When the shaft 50 is pushed inwardly by the
operator and released, its axial position is controlled by
a disk 62 fixed to the shaft 50 and which cooperates with
a pair of detents 63 and 64, the detent 63 being struck up
from the intermediate plate 11 or otherwise fixed thereto
and the detent 64 being pivotally mounted at 65 on the
plate 11. The detent 64 is biased against the detent 63
by means of a spring 66 which is fastened at one end to
an inturned ear 67 on the plate 11.
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The disk 62 is of a particular configuration and com-
prises a gear segment portion 70, an elongated notch 71,
and a shoulder portion 72 having a radial stop edge 73.
When the shaft 50 is moved inwardly and turned in a
clockwise direction to place the shaft in the set position,
the nose of spring 66 will engage in one of the notches
of the gear segment 70, thus functioning as a detent
and aiding in positioning the disk 62 so that when it is
released one of the teeth of the gear segment portion 70
of disk 62 will rest on the rear edge of the pivotal detent
64, thus retaining the shaft 50 in the set position. As
soon as any rotary movement is imparted to the disk
62, however, the succeeding notch in the gear segment
70 will come into registry with the pivotal detent 64 and
permit the disk 62 to slip off detent 64 and move for-
wardly to a position resting on the fixed detent 63. The
fixed detent 63 extends farther inwardly radially of the
disk 62 and the notches in segment portion 70 are not
deep enough to clear the same. In this condition, the
shaft 50 is in running position and the main contacts are
closed. Finally, when the disk 62 is rotated sufficiently
to bring the elongated and deeper mnotch 71 in registry
with the fixed detent 63, then the disk 62 is permitted
to move forwardly the additional amount required to
move the shaft 50 to the off position. The notch 71 is
elongated so that when the shaft is in the off position,
it may be rotated by means of the knob 61 to the manual
position which, as previously described, permits the main
contacts to close, thus conditioning the range for manual
operation.

Positioned between the front plate 10 and the inter-
mediate plate 11 is an indicating disk 80 which is fixed to
a hub or bushing 81 which is rotatably journaled in the
intermediate plate 11. The hub or bushing 81 has an
axial bore 82 which serves as a journal for the front end
of the shaft 50. The hub or bushing 81 is provided with
an inner lug 83 which is positioned in a longitudinal
groove 84 in the shaft 50. By reason of this construction,
the shaft 50 may be moved axially without changing the
position of the indicating disk 80 but any rotation of
shaft 50 will be accompanied by rotation of disk 80.
The indicating disk 80 is provided with indicia which can
be viewed through a window 85 in the front plate 10,
this indicia in the specific embodiment consisting of the
abbreviation “man” to indicate the manual position, the
word “off” to indicate the off position, and the numerals
1 through6, inclusive, as well as divisional marks indi-
cating the rotated position of the shaft away from the
“off” position. As will be described more particularly
hereinafter, the numerals 1 to 6 indicate the “cook period,”
1. e. the period between the automatic closing and open-
ing of the main circuit under the control of the timer.
If desired, the indicia “cook period” may be printed or
inscribed on the front plate 10 beneath the window 85.

Extending rearwardly from the disk 62 and normal to
the plane thereof is a pin 91. 'When the shaft 50 is in
either the “set” or “running” position, the disk 62 and
hence the shaft 50 is adapted to be rotated in a clockwise
direction by the engagement with pin 91 of a finger 92
fixed to the hub 93 of a gear 98. The gear 90 and finger
92 fixed thereto are freely rotatable with respect to the
shaft 50. The hub 93 is journaled in plate 12 and is re-
tained against axial movement thereby and in turn forms
a support for shaft 50. A driving connection is provided
between the gear 90 and the disk 62 when the gear 90
and disk 62 are in such relatively rotated positions that
the finger 92 engages against the pin 91.

The gear 90 is adapted to be driven through a differ-
ential indicated generally at 100 which in connected in
turn to the clock drive previously referred to .and manual
setting means for selecting the desired “finish time,” i. e.
the time at which the cooking operation is to be ter-
minated by the timer. The “finish time* setting means,
which will be described more fully hereinafter, includes
a shaft 120 journaled in the plates 10, 11 and 12 and
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having a setting knob 121 at its outer end for manipu-
lation by the operator, As will be apparent from the
following description, the differential can be driven either
by the clock motor, the clock setting means or the finish
time setting means to determine the position of finger 92.

The differential 100 includes a driven gear 102 which
through idler gear 103 rotates the gear 90 on the shaft
50 previously referred to. The driven gear 102 is ro-
tatably mournted on a shaft 104 and has fixed thereto a
pinion 195 which also is freely rotatablé on the shaft 104.
The shaft 104 is journaled in the intermediate plates 11
and 12 below the clock drive mechanism: The pinion
105 is in mesh with planetary gears 106 and 107 which
are supported by trurnions 108 and 109.. Trumiions
108 and 109 are journaled at one end in the disk 110
which is freely rotatable on the hub of the gear 102 and
at their other ends in the gear 111 which also is freely
rotatable on the shaft 104. Planetary gears 106 and
107 in turn mesh with planetary gears 112 and 113 which
are supported on trunnions 114 and 115; similaily jour-
naled in the disk 110 and gear 111. The disk 110 and
gear 111 are interconnected by posts 101 to form a con-
ventional differential cage. The gear 111 is in meésh
with the gear 27 of the hour hand drive of the clock
drive mechanism previously referred to: The planetary
pinions 112 and 113 ar¢ also meshed with a pinion 116
formed on the hub 117 of a gear 118 which is rotatably
mounted on the shaft 104. Gear 118 is adapted to be
driven through the idler gear 119 by the gear 122 which
is fixed to the shaft 120. }

As previously mentioned, the shaft 120 is journaled in
the front plate 10 and center plate 12, and the journal is
such that both axial and rotational movement of shaft
129 is permitted. The shdft 120 has an intermediate
enlarged portion 123 forming shoulders which by engage-
ment with the inside surfaces of thé front platé 10 and
plate 12 limit axial movement of the shaft: The shaft
is urged forwardly and outwardly by meéans of a spring
124 exiending about the shaft between the intermiediate
plate 12 and the gear 122. When the shaft 120 is in
the forward or outward positich the gear 122 will engage
a fixed detent 125 on the intermediate plate 11 which
positions the gear and prevents it from turning: How-
ever, when the shaft 120 is thrust inwardly by the oper-
ator by inward pressure on the knob 121 the gear 122
is released from the detent 125 permitting the shaft 120
to be turned. The gear 122 is a wide gear so that it will
remain in mesh with the idler gear 119 regardless of
the axial position of the shaft 120. Fixed to the for-

ward end of the enlarged portion 123 of the shaft 120 and |

disposed between the front plate 10 and intermediate
plate 11 is an indicator disk 136 having the indicia 1
through 12, inclusive, for indicating the rotated position
of the shaft 120 and gear 122. The indicia on the indi-
cator 130 may be viewed through a window 131 in the
front plate 16 and will indicate the timé at -which the
timer will move to the “off” position thus completing the
cook period and terminating the cooking operation as wiil
be described more particularly hereinafter. As illustrated
in the drawings, the indicia “finish time” may be placed
on the front plate 10 beneath the window 131.

It is believed that the operation of thé timer will be
apparent from the foregoing description togéther with the
following explanation. When the housewife or other op-
erator desires to utilize the timer she will manipulate
the knobs 61 and 121 to place the indicia in windows
85 and 131 indicating the desired cook period and finish
time and also to place the shaft 50 in set position. Either
knob 61 or knob 121 may be manipulated first, since
these controls are entirely independent. In order to set
the finish time by manipulation of the knob 121, the oper-
ator will thrust in the shaft 129 to free the gear 122 from
the detent 125 and then will rotate the shaft 120 -until

_,the'“,‘sele'ctved indi{c_:ia" s displayed -in the window 13%.
ADur‘ing the turning of the shaft 126 the gear 122 through
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idler gear 119 will rotate the gear 118 and. hence.the
pinion 116. The pinion 116 in turn will rotate the plane-
tary pinions 112 and 113 which rotate the planetary pin-
ions 106 and 107. The gear 111 on which the shafts for
the planetary pinions are mounted may be assumed to be
stationary during this operation. Planetary pinions 106
and 107 in turn drive the pinion 105 fixed to the driven
gear 102, which through idler gear 103, will rotate the
gzar 90 on the shaft 590. ) ,

The rotated position of the gear 90 and hence the
pickup arm 92 fixed thereto will also be determined by
the clock time, since the gear 27 of the hour hand drive
meshes with the gear 111 of the differential. The gear
111 carries the planetary pinion shafts and thus as gear
111 is rotated, the planetary pinions 112 and 113 will
be rotated since they are in mesh with stationary pinion
i16. Planctary pinions 112 and 113 in turn rotate plane-
tary pinions 186 and 107 which cause rotation of the pin-
ion 163 fixed to the gear 102. ‘ B

It will be apparent that the arrangement is such that
the rotated position of the gear 99 and hence the pickup
finger 92 is dependent on the algebraic sum of the clock
time and the finish time. In other words, the gear 90
is driven in a counterclockwise direction, as viewed in
Fig. 7 of the drawings, by the running of the clock motor
but is turned in a clockwise direction by the counter-
cleckwise turning of the shaft 120. If the shaft 120 is
turned in a clockwise direction by the operator to set
an earlier “finish time,” then the gear 90 is rotated in a
counterclockwise direction. When the timer is assembled,
the gears are meshed so that when the shaft 50 is in the
“off” position shown in Fig. 7 of the drawings and
the clock time and the finish time are the same the pickup
finger 92 is in engageément with the pin 91. Thereafter,
the position of the pickup finger will always be fixed
by the relationship of clock time and finish time being
advanced counterclockwise by advancement of the clock
and being advanced further counterclockwise in propor-
tionate amounts by advance of the finish time.

In setting the cook time, the operator will push in on
the knob 61 which will move the shaft 50 inwardly to
cause the main contacts to be opened, this position being
shown in Fig. 8 of the drawings. If by any chance the
pivoted detent 64 should be in the way of one of the
teeth of the disk 62 during this operation, it will merely
be cammed out of the way and will not interfere with
the axial movement of the shaft 50 and disk 62 The
operator may then turn the knob 61 fo select any cook
périod desired which will be indicated by the numeral on
the indicating disk 80 appearing at the window 85. A
maximum cook period of six hours is provided and rota-
tional movement of the shaft beyond the six hour figure
will be prevented by engagement of the stop edge 73
with the stop 74 on the intermediate plate 11.  When the
operator releases the knob 61, after selecting the desired
¢ook period, the shaft 50 will be retained in the set posi-
tion by .engagement -of one of the teeth of the disk. 62
on the edge of the pivoted detent 64. The spring 66 by
engagement with the notches of disk 62 is sufficient to
ensure that the disk 62 will be set in a rotated position
so that oné of the teeth will engage on the detent. As
will be apparent, as soon as the pin 91 is engaged by
the finger 92, the disk 62 will be rotated to cause the
tooth engaging on the pivoted detent 64 to slide off per-
mitting the shaft 50 to come forwardly until the disk 62
rests on the fixed detent 63. This, as previously de-
scribed, is' the so-called running position of the timer
during which the switch contacts are closed and begin-
ning the cooking operation. The time at which the
pickup finger 92 engages on the pin 91 will be determined,
of course, by how far the pint 91 has been moved toward
the pickup finger 92, which in turn is determined by the
amount of selected cook period. ‘As the Iength of cook
period. is. increased, the pin 91 is moved ifi a clockwise
dircction, as viewed i Fig. 7, and as the selected cook
period is decreased in amount, the pin 91 will be moved
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in counterclockwise direction. It is, therefore, apparent
that the relative radial positions of the pickup arm 92
and pin 91 will be determined by the difference between
clock time and finish time, less the cook time. For ex-
ample, if the clock time is 9 o’clock and it is desired
to finish the cook period at 12 o’clock as indicated by
the dial 130, then it is intended that the pickup finger 92
will, by engagement with the pin 91, drive the disk 62
to the position shown in Fig. 7 of the drawings when 12
o’clock arrives. The finger 92 will be located 90° away
from this position because of the 3 hour difference be-
tween clock time and finish time. When setting the “cook
period,” the pin 91 is advanced clockwise ahead of finish
position (Fig. 7), however, by a distance equal to the
desired cook period. Therefore, if a cook period of 1
hour is desired, the pin is moved clockwise 30°, for 2
hours the movement would be 60°, and for 3 hours, the
movement would be 90°. 1In the case of a 3 hour cook
period with the clock time and finish time settings re-

ferred to, of course, the pin would be brought into contact ¢

with finger 92 and the cook period would be set to com-
mence immediately. It is impossible for the operator to
select more cook time than is available by the setting of
the finish time because of the engagement of pin 91
with finger 92. Conversely, if the cook period is set
first and then a finish time is selected which is not suf-
ficiently in advance of clock time to include the selected
cook time, the cook time setting will be changed by
engagement of the finger 92 with pin 91.

When the disk 62 has been advanced to the position
shown in Fig. 7 of the drawings, then the gear segment
portion of the disk rides off the fixed detent 63 by
reason of the long notch 71 which permits the shaft 50
to move forwardly to the off position under the influence
of spring 60, thus causing the switch contacts to be opened.
In this position, the pin 91 no longer extends into the
plane of rotation of finger 92 so that there can be no
interference therebetween. During the rotation of disk
62 during the cooking operation, the indicator disk 80 also
will be rotated, thus progressively showing the decrease
of the remaining cooking period.

With the shaft 50 in the off position, the operator may
then turn the dial to the manual position, this being per-
mitted by the elongated notch 71 in the disk 62, where-
upon the indented portion 52 of cam 51 will permit the
main contacts to again close rendering the range oven
suitable for manual operation. At the same time the cam
51 will open the switch contact members 54 and 55
which, as previously explained, may be used to operate
a signal light.

Tt thus will be seen that there has been provided in
accordance with the invention a timer which is fully auto-
matic and foolproof in operation, which can be set in a
simple and easy manrer, and which will accurately and

dependably perform timed actuating movements at the

intervals selected.

As many changes could be made in the above construc-
tion and many apparently widely different embodiments
of this invention could be made without departing from
the scope thereof, it is intended that all matter contained
in the above description or shown in the accompanying
drawings shall be interpreted as illustrative and not in a
limiting sense, the limitations of the invention being de-
fined in the scope of the appended claims.

I claim as my invention:

1. In a timer, a rotatable driven element, first setting
means for setting the driven element in selected rotated
positions away from a predetermined initial rotated posi-
‘tion, a rotatable driving element having means for en-
gaging the driven element in relatively rotated pesitions
of the elements and for returning the driven element to
mmal rotated posmon therewith when the driving ele-
ment is rotated in one direction, a clock mechanism, a
driving connection between the clock mechanism and the
driving element including a differential for rotating the

10

15

25

40

45

a0

60

8
driving element in said one direction, second setting
means connected to said differential for varying the set-
ting of the driving element relative to the clock mecha-
nism, and means for disengaging the driving and driven
elements when the driven element is in said predeter-
mined initial position.

2. In a timer, a driving element, a plurality of setting
means, differential gearing interconnecting said driving
element and one of said setting means, a clock motor, a
frictional connection between said motor and said differen-
tial, locking means for the other of said setting means,
a driven element movable relative to said driving element
and adapted to be engaged by the driving element in
predetermined relative settings of the elements, and the
other of said setting means connected to the driven ele-
ment for rotating the same mdependeutly of said driv-
ing element.

3. In a timer, a driven element, a driving element
movable relative to said driven element and adapted to
engage the driven element and drive it to a predetermined
initial position, first manually operable setting means for
moving said driven element away from said predetermined
initial position independently of said driving element,
indicating means for indicating the setting of the driven
element, a clock mechanism, a driving connection be-
tween the clock mechanism and driving element includ-
ing a differential, indicating means for indicating the
setting of the clock, second manually operable setting
means connected to the differential for varying the posi-
tion of the driving element relative to the clock setting,
and indicating means for indicating the position of the
last named setting means.

4, In a timer, a driven element, a driving clement
movable relative to said driven element and adapted to
engage the driven element and drive it to a predeter-
mined initial position, first manually operable setting
means for moving said driven element away from said
predetermined initial position independently of said driv-
ing element, a clock mechanism, a continuous driving
connection between the clock mechanism and driving ele-
ment including a differential, time indicating means driven
by the clock, second manually operable setting means
connected to the differential for varying the position of
the driving element relative to the clock setting, and
time indicating means connected to said last named set-
ting means, said driving element being in the said initial
position when the time indicating means of the clock
mechanism and the time indicating means of the last
named setting means are synchronized and being moved
away from said initial position in proportion to the dif-
ference between the indications of said time indicating
means.

5. In a range timer, a rotatable driving element, a
clock motor, clock time indicating means, a frictional
drive between the clock motor and the clock time indi-
cating means, first setting means for setting the clock time
indicating means, second setiing means having finish time
indicating means, a differential continuously intercon-
necting- the clock time indicating means and finish time
indicating means with the driving element whereby the
position of the driving element is responsive to clock
time minus finish time, a driven element rotatable relative
to said driving element adapted to be engaged by the
driving element at predetermined relatively rotated posi-
tions thereof, and third setting means for positioning the
driven element independently of the driving element re-
sponsive to desired cooking time.

6. In a timer, a rotatable driven element, setting means
for setting the driven element in selected rotated posi-
tions away from a predetermined initial rotated position,
indicating means for indicating the setting of the driven
element, a driving element rotatable independently of said

‘driven element and having means for engaging the driven

element in relatively rotated positions of the elements
and for returning the driven element therewith to initial
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rotatéd position when the driving element is rotdted in
orie” direction, a clock mechanism, a continuous: driving
conniection between the clock mechanism and the driving
élement including a differéntial for rotating the driving
element in said one direction, time: indicating means for
indicating the setting of the clock, rotatable setting means
connected to said differential for varying the setting of
the driving element relative to the clock miechanism, and
time indicating medns associated with the last named
sefting means for indicating the rotated position thereof,
said driving element being in said initial rotated position
when the time indicating means of the clock mechanism is
synchronizéd with the fime indicating means of the set-
ting meéans and being moved in a direction opposite from
said onie direction when the last named time indicating
meéans is advanced reldative to clock time.

7: In a timer, a rotatable driven element, setting means
including a rotatable shaft for setting the driven element
in selected rotated positions away from a predetermined
initial rotated position; indicating means operatively con-
nected to the shaft for indicating the setting of the driven
element away from initial rofatéd position, a driving ele-
ment rotatable independently of said driven element and
having means for engaging the driven element in rela-
tively rotated positions of the elements and for returning
the driven elemént therewith to initial rotated position
whén the driving élement is rotated in one direction, a
clock mechanism having time indicating means; a con-
tinuous driving connection between the clock miechanism
and the driving element including a differential for rotat-
ing the driving element in $aid one difection during the
normal. operdtion of the clock, setting means including a
rotatable shaft connected to said differential for varying
the setting of the driving element relative to the clock
mechanism; and time indicating means operatively con-
fiected to the last named shaft which is advanced as the
driving elemént is moved in a direction opposite from
said one direction upon rotation of the last named shaft,
said driving element being positioned in said predeter-

‘piined initial rotated position when thé time indicating
‘mieans are synchronized. .

8. In a range timér, a frame, differential gearing dis-
posed centrally of the frame comprising a plurality of
sun gears, planetary piniods in mesh with the sun gears
afid rotatable siippoiting means for the pinions, said sun
gears and rotatable supporting means beig coaxially
mounted; first setting means disposed on one side of
the differéntial including d shaft parallel to the dxis of
the sun gears and connected fo the differential, second
setting medns disposed on the opposité side of the dif-
feréntial including a shaft parallel to the axis of the
sufn gears, a driving element rotatably mounted on the
last named shdft and connected to the differential, a
driven element fixed to the last named shaft and rotatable
therewith, a clock motor supported on the frame, and
4 drive shaft on said motor extending parallel to the

‘axi§ of the sun gears and connected to the differential.

9. In a timer, a rotatable driven element, a driving
elemeént rotatable relative to said drivén element and
ddapted to engage the driven element in relatively ro-
tatéd positions thereof and drive the driven element to
a predeterinined initial position, setting means for rotat-
ing said driven element independently of said driving
elemient away from said predetermined initial rotated
position, a clock mechanism, second setting means, a dif-
ferential connecting the clock mechanism and said sec-
ond Settitig méans t6 the driving element, a switch, and
means responsive to the rotated position of the driven
element for actuating the switch.

10. In a timer, a rotatable driven elément, a driving
élémeént rotatable felative to said driven élement and
adaptéd to engage the driven élement in relatively ro-
tated positions thereof and drive the drivén element to

-’ prédeterminied initial position, setting medns -for ro-

fating said driven element independently of said driving
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element away from: said predetermined initial rotated
position; a clock mechanism; second setting means, a
differential connecting the clock mechanism and said
second setting means to the driving. element, a switch,
releasable: means’ for closing and opening the switch in
sequence, and meéans for releasing the releasable means
for limited movement upon initial movement of the
driven elément and for further releasing the releasable
means wherr the: driven: element is in initial rotatéd posi-
tion.

11. In = timer, a rotatable driven élement, a driving
element rotatable relative to said driven element adapted
to engage the driven element in relatively rotated posi-
tions thereof and réturn the driven: element to a pre-
determined initial rotated positionm, setting means for
rotating said driven element independently of said driv-
ing element away from said predétermined initial ro-
tated position, a clock mechanism, a driving connection
between the clock mechanism and driving element in-
cluding a differential, setting means connected: to the dif-
ferential for changing the position of the driving element
reldtive to the clock setting; a switch, and switch control
means operatively connected to the driven element; and
means responsive to moévement of the switch control
means for closing the switch upon initial movement of
the driven element and for opening the switch when the
driven element is in initial rotated position.

12. In a timer, a rotatable driven element, a driviig
element rotatable rélative to' said driven element and
adapted to engage the driven element in predetermined
relatively rotated positions of the elements and for driv-
ing the driven eleénient therewith to an initial rofated
position, sétting means for rotating said driven element
independeritly of said drivirig element away from said
predeterminéd initial rotated position, indicdting means
for indicating the setting of the driven element, a clock
mechanism, a. driving connection between the ¢lock
mechanism and driving élement including a differentidl,
indicating means for indicating the setting of the clock,
manually operable setting means connected fo the dif-
ferential for varying the position of the driving element
rélative to the cléck setting, indicating means for indi-
cating the position of the last damed setting means, a
switch, switch actuating means, and means operatively
connected to the driven element for releasing the switch
actilating mearis in stepwise fashion.

13, In a timer, a rotatable and longitudinally movable
shaft, switch means responsive to the longitudinal posx-
tion of the shaft, manually operable means for moving
said shaft longitudinally in one direction to an initial
longitudinal position, means biasing the shaft in the op-
posite direction, means for releasing the shaft responsive
to rotation of the shaft, a driven elemént fixed to the
shaft for rotation therewith, a rotatable driving element
adapted to engage the driven element ih relatively ro-
tated positions thereof; a clock mechanism, setting means,
and a differential connecting the clock -mechanism- and
the setting mieans to the driving element. )
_14. In a timer; a rotatable and longitudinally movable
shaft, switch means responsive to longitudinal position
of the shaft, means biasing the shaft in one longitudinal
direction; a control member fixed to the shaft comprising
a disk having a series of spaced apart notches in its pe-
riphery followed by a deeper notch, a first stop member
engageable with the side of the disk but arranged to
release the disk when the disk is rotated to align one
of said series of notches with the stop member, a second
stop member Spaced in said one longitudinal direction
from the first stop membér engageable with the side of
the disk but arranged to release the disk when the disk
is rotated to align the deeper notch therewith, manually
operable means for. moving the shaft longitudinally to
a position with the control: disk- resting on.the first stop
member, a driven element fixed to- the shaft, a- driving
element adapted to engage. the driven element in rela-
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tively rotated positions of the elements, a clock mecha-
nism for driving the driving element, and means for
varying the rotated position of the driving element rela-
tive to the clock setting.

15. In a timer, a rotatable and longitudinally movable
shaft, switch means responsive to longitudinal position of
the shaft, means biasing the shaft in one longitudinal
direction, a control member fixed to the shaft compris-
ing a disk having a series of spaced apart notches in its
periphery followed by a deeper notch, a first stop mem-
ber engageable with the side of the disk but arranged to
release the disk when the disk is rotated to align one of
said series of notches with the stop member, a second
stop member spaced in said one longitudinal direction
from the first stop member engageable with the side of
the disk but arranged to release the disk when the disk
is rotated to align the deeper notch therewith, manually
operable means for moving the shaft longitudinally to a
position with the control disk resting on the first stop
member, a driven element fixed to the shaft, a driving
element adapted to engage the driven element in relatively
rotated positions of the elements, a clock mechanism,
means interconnecting the clock mechanism and driving
element including a differential, and setting means con-
nected to the differential for varying the position of the
driving element relative to the clock mechanism.

16. In a timer, a rotatable and longitudinally movable
shaft, means biasing the shaft in one longitudinal direc-
tion, a control member fixed to the shaft, a first stop
cooperating with the control member for retaining the
control member in a first longitudinal position of the
shaft and releasable upon rotation of the control member,
a second stop longitudinally spaced from the first stop for
retaining the control member in a second longitudinal
position of the shaft and for releasing the shaft for
movement to a third longitudinal position upon rotation
of the control member to a predetermined rotated posi-
tion, a pair of normally closed switch contact arms ex-
tending generally transversely of the shaft, an actuating
member fixed to the shaft and extending between the
arms whereby the switch is opened when the shaft is
in said first and third positions and closed when the
shaft is in said second position, a driven element fixed
to the shaft for movement therewith, manually operable
means for moving the shaft to said first position and
for rotating the shaft away from the said predetermined
rotated position, a driving member adapted to engage
and rotate the driven member to initial rotated position
therewith, a clock mechanism operatively connected to
the driving element, and means for varying the position
of the driving element relative to the clock mechanism.

17. In a timer, a rotatable and longitudinally movable
shaft, means biasing the shaft in one longitudinal direc-
tion, a control member fixed to the shaft, a first stop
cooperating with the control member for retaining the
control member in a first longitudinal position of the
shaft and releaseable upon rotation of the control mem-
ber, a second stop longitudinally spaced from the first
stop for retaining the control member in a second longi-
tudinal position of the shaft and for releasing the shaft
for movement to a third longitudinal position upon rota-
tion of the control member to a predetermined rotated
position, a pair of normally closed switch contact arms
extending generally transversely of the shaft, an in-
sulated disk secured to the shaft and extending between
the arms whereby the switch is opened when the shaft
is in said first and third positions and closed when the
shaft is in said second position, said insulated disk being
notched to permit closing of the switch upon rotation of
the shaft and disk to predetermined rotated position
while the shaft is in the said third longitudinal position,
a driven element fixed to the shaft for moving there-
with, manually operable means for moving the shaft to
said first position and for rotating the shaft away from
the said predetermined rotated position, a driving mem-
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ber adapted to engage and rotate the driven member to
initial rotated position therewith, a clock mechanism
operatively connected to the driving element, and means
for varying the position of the driving element relative
to the clock mechanism.

18. In a timer, a rotatable and longitudinally movable
shaft, means biasing the shaft for longitudinal movement
in one direction, a control member fixed to the shaft
comprising a generally circular disk having a series of
notches of predetermined depth in its periphery and a
deeper notch adjacent said series of notches, a stop mem-
ber engageable with one side of said disk between the
notches to retain the disk and shaft against longitudinal
movement in said one direction but releasing the disk and

5 shaft when the stop is in registry with one of the notches,

a second stop spaced in a longitudinal direction from the
first stop to retain the disk and shaft against further
longitudinal movement except when the second stop is
in registry with the deeper notch, setting means for mov-
ing the shaft against the biasing means to a position with
the disk resting on the first stop, a switch, means opera-
tively connected to the shaft for closing the switch when
the shaft is in longitudinal position with the disk resting
on the second stop and for opening the switch when the
shaft is in the longitudinal position with the disk resting
on the first stop and after release by the second stop, a
driven element connected to the shaft for rotation with
the shaft, a co-axially mounted driving element engage-
able with the driven element when brought into pre-
determined angular relationship therewith, means for
driving and setting the driving element comprising a
clock, manually operable setting means, and a differential
connecting the clock and setting means to the driving
element.

19. In a timer, a rotatable and longitudinally movable
shaft, means biasing the shaft for longitudinal movement
in one direction, a control member fixed to the shaft
comprising a generally circular disk having a series of
notches of predetermined depth in its periphery and a
deeper notch adjacent said series of notches, a stop mem-
ber engageable with one side of said disk between the
notches to retain the disk and shaft against longitudinal
movement in said one direction but releasing the disk
and shaft when the stop is in registry with one of the
notches, a second stop spaced in a longitudinal direction
from the first stop to retain the disk and shaft against
further longitudinal movement except when the second
stop is in registry with the deeper notch, setting means
for moving the shaft against the biasing means to a posi-
tion with the disk resting on the first stop, indicating
means connected to the shaft for indicating the rotated
distance of the deeper notch from the second stop, a
switch, means operatively connected to the shaft for clos-
ing the switch when the shaft is in the longitudinal posi-
tion with the disk resting on the second stop and opening
the switch when the shaft is in the longitudinal position
with the disk resting on the first stop and after release
by the second stop, a driven element connected to the
shaft for rotation with the shaft, a co-axially mounted
driving element engageable with the driven element when
brought into predetermined angular relationship there-
with, a clock mechanism, a differential interconnecting the
clock mechanism and driving element, time indicating
means connected to the clock mechanism, manually op-
erable setting means connected to the differential for vary-
ing the setting of the driving element relative to the clock
setting, and time indicating means connected to the
last named setting means, the last named time indicating
means and the time indicating means of the clock mecha-
nism being synchronized when the driving element is in
engaging position with respect to the driven element and
the deeper notch of the control disk is in registry with
the second stop.

20. In a timer, a driven element, a driving element
movable relative to the driven element and adapted to
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engage the driven element and drive it to a predeter-
mined initial position, setting means for moving said
driven element independently of said driving element away
from said predetermined initial position, a clock mecha-
nism, second setting means, and a differential continu-
ously connecting the clock mechanism and said second
setting means to the driving element.

21. In a timer, a rotatable driven element, a driving
element rotatable relative to the driven element and
adapted to engage the driven element in relatively rotated
positions thereof and drive the driven element to a prede-
termined initial rotated position, setting means for rotating
said driven element independently of said driving element
away from said initial rotated position, a clock mecha-
nism, second setting means, and a differential continu-
ously connecting the clock mechanism and said second
setting means to the driving element.

22. In a timer, a driving element, a driven element
movable relative to the driving element and adapted to be
engaged by the driving element in predetermined rela-
tive settings of the elements, a first setting means con-
nected to the driven element for positioning the same
independently of the driving element, a second setting
means, and differential gearing interconnecting said driv-
ing element and said second setting means.

23. In a timer, a driving element, a driven element
movable relative to the driving element and adapted to
be engaged by the driving element in predetermined rela-
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tive settings of the elements, a first setting means con-
nected to the driven element for positioning the same
independently of the driving element, a second setting
means, differential gearing interconnecting said driving
element and said second setiing means, a switch, and
means responsive to the position of the driven element for
actuating the switch.

24. In a timer, a rotatable driven element, a driving
element rotatable relative to said driven element and hav-
ing means for engaging the driven element in relatively
rotated positions of the elements and for driving the
driven element to a predetermined initial rotated posi-
tion therewith when the driving element is rotated in one
direction, first setting means for setting the driven ele-
ment independently of the driving element in selected
rotated positions away from said predetermined initial
rotated position, a differential having a pair of inputs and
having an output connected to said driving element for ro-
tating the driving element in said one direction, a clock
mechanism continuously connected to one input of the
differential, and second setfting means connected to the
other input of said differential for varying the setting of
the driving element relative to the clock mechanism.
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