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To_all whom it may concern:
Be it known that I, Cursrer 1. Haw, a

. citizen of the United States, residing at
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Fort Wayne, in the county of Allen, State
of Indiana, have invented certain new and
useful Improvements in Time Switches, of
which the following is a specification.

This invention relates to time switches,
and more particularly to time switches used
in_connection with electric ranges.

With the development of electrical house-
hold cooking devices, it becomes possible te
take full advantage of using electricity for
their operation. Thus, there may be pro-
vided devices for automatically turning on
the current and turning it off again at cer-
tain predetermined times. In this way the
person who operates these devices may set
the switch so that it will properly perform

the above stated function and no further at..

tention need be paid to its operation; and
in fact it is possible to leave the house with
the assurance that the cooking devices will
be supplied with the proper amount of elec-
trical energy. It is essential in order that
such time switches be practicable, to make
their construction as simple as possible, so
that the housewife may readily operate
them. SR

Thus, the main object of my invention ig
to provide a device fulfilling these require-
ments. One complication in the consirue-

- tion of these switches is due te the setting
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function, for determining the time of oper-

? ation of the contacts. This is usuaily due to

the fact that it is hard to compensate for the
time when the setting is made, unless the
constant speed device or electric motor is
operated continuously. Such operation
would cause an unnecessary waste of cur-
rent. By the aid of my invention it is not
necessary to operate the constant speed de-
vice continuously; it is merely necessary to
turn the switch on for operating the motor
at the time the setting is made, and by a
proper manipulation it is possible to com-
pensate for the time when this is done. An-
other object of my invention is to provide an
extremely compact device that may be read-
ily incorporated in an _electric cooking
range. Ancther object of my invention is
the provision of improved means for cper-
ating the contacts at the predetermined

time. Other objects and.advantages of my
invention will become apparent as the de-
scription proceeds. - .
The construction and mode of operation
©of my invention may be understood from the
following description -taken in connection
-with the accompanying drawing, in which
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Fig. 1 is a distorted perspective view of the -

time switch showing how the contscts are
operated ; Fig. 2.is a front view of the dial,
showing the manner in which the switch is
set; Fig. 8 is & side view of the device, show-
ing generall
parts in a physical embodiment, and Figs.
4,5 and 6 are wiring diagrams showing the
relation of the contacts at various steps of
the operation of the time switch. '
Referring now more in, detail to the draw-
ings-in which like reference characters refer
to like parts throughout, I provide means
for rotating a shaft at constant speed, such
as the small electric motor 11. This motor
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the actual relation of:the
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is of the ‘Arago disc type and arranged so °-

that the spindie 12 upon which is mounted
the rotating metal disc 13, is rotated at con-
stant speed. This disc 13 is rotated due t¢
the influence of the field of an alternating

8o

current magret 14 which is excited by coil -

15 ‘connected to any appropriate . source.
The motor that I have illustrated is simply
one convenient means for obtaining a con-
stant speed of rotation and does not in itself
form ‘the subject matter of iy present in-
vention. It is merely necessary to add that
it is possible to regulate the cpeed of rota-
tion by revolving the pole piece 16 carrying
the shading coil 17 by means of a shaft 18
having a worm 19 cut therein, engaging a

worm gear segment not shown on the draw- -

ing, and secured to thé pole piece 16. By

-appropriate reduction gearing designated

in general by the numeral 20, & constant
relatively low speed of rotation is imparted
to a pair of gear wheels 21 and 22.

These gear ‘wheels are so arranged that
they may be independently set for deter-
mining the duration of their rotation. At
the instant that these gear wheels stop they
are so arranged that certain contacts are
made or broken. Gear 21 may be desig-
nated the “on” gear, while gear 22 may
be designated the “off” gear. To b}'mg,
these gears to a stop they are provide

85

95

100

108



-at 23 and 24. Thus, when the

10

with a small mutilated portion as shown
are ro-
tated sufficiently these mutilated portions
come opposite the driving pinions 25 and
26 and the gear wheels being out of engage-
ment. with these pinions can no longer be
rotated. - The direction of rotation of the
gear wheels 21 and 22 is counterclockwise
as indicated by the arrows thereon. The
gear reduction is such that it would take
exactly twelve hours for gears 21 and 22

- to make one complete revolution. For what
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portion of the twelve hours these gear
wheels rotate is determined by their initial
setting. For setting these gear wheels 1
provide means for moving them independ-
ently of each other in an axial direction so
as to be entirely free from the driving pin-

ions 25 and 26. After they are moved into -

this position they may be rotated manu-
ally by the proper amount and then al-
lowed to come back axially in the reverse

~ direction to mesh with the driving pinions.
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For performing these functions I provide a
knurled button 27 for the “on” gear 21

-and a relatively smaller concentrically ar--

ranged button 28 for the “off” gear 22. The
knurled button 27 is carried on a ‘sleeve 29
to which is also rigidly attached the hub
80 of the “on” gear 21. The sleeve 29 is
adapted to slide on the shaft 31 to which
is rigidly attached the hub 32 of the “off”
gear 22. This shaft 31 carries the knurled

" button 28 referred 'to, which is made use-of
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for performing the setting operation of the
“off” gear 22. It is evident that upon a
rearward axial movement of the knurled
button 27 the gear 21 may be disengaged
from its driving pinion 25 and then manu-
ally rotated independently of said pinion
or of the “off” gear 22. For facilitating
the reverse axial movement I provide a
helical compression spring 33, seated on a
stationary strap 34 and guided over a bush-
ing 35 rigidly attached to said strap 84.
The “off” gear is set in a similar fashion
by manipulation of the knurled button 28.
The compression spring 36, stationary strap
37 and bushing 38 are provided for urg-
ing the “off” gear 22 back to its original
position after it has been rotated the proper
amount by means of the knurled button 28.
Now if, the gear wheel 21 be turned in a
clockwise direction manually while disen-
gaged from its pinion to such an extent that
the mutilated portion 23 is say {sth of a
revolution away from the driving pinion
25, said gear wheel will rotate for one hour
before coming to rest. In the same way
the gear wheel 21 may be set to rotate for
longer periods up to twelve hours. Ex-
actly the same remarks apply to the mecha-
nism of the “off” gear 22.

I provide appropriate means for per-

forming switching operations when the gear
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wheels 21 and 22 stop. For this purpose
I arrange flexible members or flat springs
39 and 40 carrying projections 41 .and 42
made of insulating material which engage
the faces of the gear wheels 21 and 22.

The faces of the gear wheels flex these mem-

bers 39 and 40 from their free’ positions.
These flexible members 39 and 40 carry con-
tacts 43 and 44 respectively. If these flexi-
ble members be allowed to return to their
free 'or unflexed positions.contacts 43 and
44 are moved according to the movements
of these members. Cooperating with these
movable contacts 43 and 44 are stationary
contacts 45 and 46 respectively. The con-
tact 45 is appropriately mounted on a post
78 made of conducting material. This post
is appropriately held on an insulation sup-
port 47. The contact 46 is similarly mount-
ed on a stationary member 62 also held on
said insulation support. The gear wheels
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21 and 22 are so formed that they allow the =
flexible members 39 and 40 to return to -

their free positions when these gear wheels
stop. For performing this function, I show,
for example, apertures 48 and 49 located in
the gear wheels 21 and 22 respectively. The
insulation projections 41 and 42 are placed

-in the path of movement of said apertures

48 and 49. The location of these apertures
48 and 49 is such that when the mutilated
portions 23 and 24 are opposite the driving
pinions 25 and 26, these apertures are in
just the right position to admit the entrance
of the projections 41 and 42 and thereby to
permit the return of the flexible members
39 and 40 to their unflexed or free posi-
tions. In the case of the “on” gear 21 the
movement of the flexible member 39 carries
the movable contact 43 toward the station-
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ary contact 45 and the circuit is thus made. -

In the case of the “off” gear 22 the move-,

ment of the flexible member 40 serves to
carry the movable contact 44 away from the
stationary contact 46 and the circuit is bro-
ken. These contacts may directly control

the load circuit or they may be appro-

priately used to relay the closure of the
main circuit in case their current carry-
ing capacity is not sufficient to take care
of the load. The prejections 41 and 42 when
they enter the apertures 48 and 49 respec-
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tively, stop the rotation of the gears 21 .

and 22. There may also be provided, how-

ever, stop pieces 50 and 51 on gear wheels
21 and 22 respectively cooperating with the
stationary stops 52 and 53,

When the knurled buttons 27 and 28 are
pushed back to disengage the gear wheels 21
and 22 from the driving pinions 25 and 26,
the resulting axial movement of the gears 21
and 22 result in the unflexing of the flexible
members 39 and 40.. This would ordinarily
result in altering momentarily the operating
conditions of the controlled circuit. Thus,
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~when the gear wheel 21 is pushed rearward

b{ means of the knurled button 27, the flexi-
ble member 39 carrying the contact 43 moves
towards the stationary contact 45 and circuit,
is made therebetween while the setting op-
eration is performed. In many cases this
feature would be objectionable, and to cor-
rect this effect I provide auxiliary contacts
arranged similarly to the main contacts but
so located that they perform a reverse
furnction upon the rearward axial movement
of the gear wheels 21 and 22. While these
gear wheels rotate, the auxiliary flexible
members 54 and 55 remain in their free posi-
tion. At the upper end of these flexible
members or springs there are carried projec-
tions 56 and 57 of insulating material but
iocated out of the path of movement of the
apertures 48 and 49 so that these projections
can never enter the apertures and prevent
the setting of the gear wheels 21 and 22.

- The flexible member 54 carries the movable

contact 58 cooperating with the stationary
contact 59, located on the post of contacting
material 73. In the same way the flexible
member 55 carries the relatively movable
contact. 60, adapted to cooperate with the
stationary contact 61, carried by the U-
shaped stationary member 62. The contacts
58 and 59 are so arranged that they open the

circuit when the gear wheel 21 is pushed

axially rearward, while contacts 60 and 61
are arranged to make contact upon the rear-

~ward movement of the gear wheel 22. Thus
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at the setting of the “on” gear 21 the cir-
cuit cannot be closed even momentarily, due
to the movement together of the contacts 43
and 45, since the circuit is opened at con-
tacts 58 and 59. Similarly, while the “off”

ar 22 is being set: there is no interruption
n the circuit due to the axial movement
since as the contacts 44 and 46 separate, the
contacts 60 and 61 come together and keep
the circuit closed until the gear wheel 22 re-
turns to its original position.

The operation of the device may be made
clearer E'om the wiring diagrams shown in
Figs. 4, 5 and 6. In Fig. 4 the diagram-
matic representation of the contacts show
the relative positions after the switches are
set and the gears 21 and 22 are in motion.
Fig. 5 shows the state of affairs when the
“on” gear wheel 21 has stopped rotating and
contacts 43 and 45 moved together. Fig. 6
shows the circuit conditions after the “off”
gear has also been brought to rest and shows
the contacts 44 and 46 separated so as to
open the circuit. The load is diagrammati-

cally illustrated at 63. - This load may com- -

prise a relay as stated, or the useful load

‘on the system. It is also evident that both

the “on” and the “off”” switches need not be

~used but that by appropriate variation in
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the wiring it is

4 ﬁgssible to set the time when
the circuit will

closed and remain closed

indefinitely or to set the time when the cir-
cuit will be open and will remain open in-
deﬁnitelg. : :

To indicate to the operator just how much
to rotate the gears 21 and 22 to perform
their functions at the predetermined times,
I provide pointer 64 rigidly fastened to
the sleeve 29 and pointer 65 rigidly fastened
to the shaft 31. Ii?hes pointer 64 is marked
with the. word “on” while the pointer 65
is marked with the word “off,” as clearly
shown in Fig..2. These pointers cooperate
with a clock dial 66. The pointers and the
clock dial are all concentric as in an ordi-
nary fime piece. It is evident, however,
that if the dial 66 be stationary, the indi-
cations made by the pointers 64 and 65
would merely show how long a time it will
take for the mutilated portions 23 and 24
to come opposite the driving pinions 25 and
26. In order that these pointers may be
made to cooperate properl
dial 66 so that they may be placed at the
hour at which these switching operations are
to be performed, some means must be pro-
vided for compensating for the time at
which the setting is made. I do this by
making the clock dial 66 rotatable with re-
spect to a stationary pointer 68 marked on
the front support. 69. e clock dial 66 may
e made to engage frictionally a stationary
portion of the mechanism. In this case T
have shown bushing 70 supported from the
stationary spacer 71 for serving as a fric-
tional engagement for the dial plate 66, and
also as a bearing support for sleeve 29. To
understand how the indicators work, assume
that the time the setting is made is 2 o’clock
and “on” switch is to operate at 4 and the
“off” switch at 3, the setting would be as
indicated in Fig. 2, that is, the dial 66 would
be rotated until the numeral 2 representing
the time of the setting comes opposite the

_stationary pointer 68. Then both the “off”

gear and the “on” gear are set as explained
heretofore, so that the “off” and the “on”
pointers point respectively to numeral 3,
numeral 4. Tt is evident that what is really
done is to set the elock dial so that the time
is actually read rather than the period it
would take to cause the gears 21 and 22 te
be stopped. The distance away that the
“off” pointer is from the stationary pointer
68 shows how long it must rotate before it
comes to rest, in this case three hours or
1th of a revolution of the “off” gear while
the distance that the “on” pointer is from
the stationary pointer 68 shows how long
it will take before the “on” gear will stop
rotating in this case two hours or 3th of a
revolution. For moving the clock dial plate
86 I provide a small handle 67 rigidly at-
tached to the dial plate 66, as shown in Figs.
2 and 8. The pointers 64 and 65 further-
more carry small projections 72 and 73
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with the clock
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‘adapted to coact with each other. These
stops make it necessary that the “off” gear
92 will rotate for at least as long a period
as the “on” gear 21. In other words, it is
impossible to carry the “off” pointer to the

. other side of the “on” pointer except by ro-
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tation in a clockwise direction. Thus the
mixing up of the sequence of operdtions is
prevented. ’ ,

While I have shown in the accompanying

drawings the preferred embodiment of my

invention, I do not wish to be limited there-
to, but I aim in the appended claims to em-
brace all modifications falling fairly within
the scope of my invention. ' T

What I claim as new and desire to secure
by Letters Patent of the United States, is,—

1. In a time switch, in combination, a pin-
ion driven at constant speed, a gear wheel
driven by said pinion and having a muti-
lated portion whereby rotation of said gear
wheel is stopped when it is rotated sufficient-
ly to bring the mutilated portion opposite
said pinion, a stationary contact, a.flexible
member and a cooperating contact carried
thereby, said flexible member being so ar-
ranged that it is flexed from its free posi-
tion only while the gear is rotated, whereby
a switching function may be performed
when the gear wheel is stopped.

9. In a time switch, in combination, a
member rotated at constant speed, a stop
therefor, means for determining the amount
of rotation of said member prior te the op-
eration of said stop, a stationary contact, a
flexible member having flexed and free posi-
tions and & contact carried by said flexible
member contacting with said stationary con-

"-tact in one of said positions only, said flexi-
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ble member being so arranged that it is
flexed only when the rotatable member is
in motion.

3. In a time switch, in combination, a pin-
ion, a constant speed motor driving said pin-
on, a gear wheel driven by said pinion and
having a mutilated portion whereby rotation
of said gear is stopped when the mutilated
portion comes opposite said pinion, a sta-
tionary contact, a flexible member having
a projection, and a contact adapted to co-
operate with the stationary contact carried
by the flexible member, said flexible member
being so arranged that it is flexed by the
gear wheel while said gear wheel is ro-
tated, and . allowed to assume its free posi-
tion when the gear wheel has stopped, due to
the entrance of the projection carried by
the flexible member into an aperture appro-
priately located in said gear wheel.

4. Tn a time switch, in combination, a pair
of mutilated gear wheels, pinions rotated at
a constant uniform speed adapted to mesh
with said wheels, means for independently
setting said gears for determining the
amount of their rotation before the mutilat-
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ed portions come opposite the pinions, and
contacts operated by said mutilated gear
wheels. o ’ o

5. In a time switch, in combination, a pair
of mutilated gear wheels, pinions rotated at

a constant uniform speed adapted to mesh
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with said wheels, contacts operated by said -

gear wheels, and means for independently

-setting said gears comprising means for

disengaging each gear wheel from its coop-

7"

erating pinion, and for revolving it, and .

means for causing the reengagement of the

wheel and pinion.

6. In a time switch, in combination, a
air of stationary contacts, a pair of mova-
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le contacts adapted to cooperate with said -

stationary contacts, a gear wheel rotated at a
uniform rate, means for disengaging and re-
engaging said gear wheel from its drive by
backward and forward movements parallel
to its axis of rotation for determining the
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duration of its rotation, the backward move-

.ment causing the opening of one pair of con-
tacts and the closing of the other pair, and
‘the - forward movement causing the reverse

operation, whereby the conditions of the
controlled circuit are undisturbed during
the setting operation, and means whereby
the gear wheel operates one of said movable
contacts at the termination of its movement.

7. In a time switch, in combination, a
wheel, means for rotating said wheel at con-
stant speed, a pair of flexible members, a
contaet supported on each of said members,
a pair of stationary contacts cooperating
with the flexibly supported contacts, and
means for determining the duration of the
wheel’s rotation comprising means for slid-
ing said wheel along its axis, thus disengag-
ing it from the rotating means, and means
for returning it to its original position, and
for manually rotating it while it is disen-
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gaged, the pair of flexible members being

arranged one on each side of said wheel so
that upon the first axial movement thereof,
one of said flexible members is permitted to
assume its free position while the other is
biased therefrom, and upon the return axial
movement the original positions -of said
members are resumed, whereby during the
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setting operation the controlled circuit con- -

ditions are unaltered, said wheel being so
constructed that at the end of its movement
the flexed flexible member is allowed to as-
sume its free position and thus to perform-a
switching function. :

8. In a time switch, in combination, a
wheel; means for rotating said wheel at con-
stant speed, a flexible member urged from
its free position while said wheel is rotating,
a.contact supported by said flexible mem-
ber, a stationary contact adapted to coop-
erate therewith, means for determining the
duration of rotation of the wheel, said
means upon its operation causing said mem-
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ber to assunie first its free position and then

its flexed position, and means for causing
the conditions of the controlled circuit to
remain unaltered while the setting operation

5 is performed.
9. In a time switch, in combination, means

for setting said time switch to determine the -

time when said switch shall perform one op-
~ eration, means for setting said time switch
10 to determine the time when said switch shall
perform the reverse operation, an indicator
carried by each of said means and operated

5 .

thereby, the two indicators being pivoted

.about the same center, means for preventing

the rotation of said indicators past each 15
other, a clock dial plate also concentric with
said center, said dial plate being adjustably
movable about its center, and a stationary
pointer cooperating with said dial plate,
whereby the time when the setting is made 20
may be compensated for.

In witness whereof, I have hereunto set
my hand this 12 day of July, 1920.

CHESTER 1. HALL.



