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My invention relates to timing dev-ices, more‘

particularly to:-electrically.-operated.direct cur-
rent timing devices, and has for its object-a re-
liable and inexpensive. precision. device for-meas-
uring- time intervals-with great -agccuracy.

T

My invention is-especially useful in devices for

‘performing an-operation.after:.a predetermined
time interval,.such-as the operatlon of a sw1tch
although it is apphcableuto -other time devices,
such as clocks.. ...

:For-a; more complete understandmg of my in-
vention, reference-should:be-had to-the accom-
panying. drawmgs, Fig.. 1 f -which .s-a- front
elevation view of-.g t1mmg devl mbodymg my
invention; Fig. 2 t :

-the line 2—2 :0fe 4 the direction
of the arrows; Fi ffragmentary front ele-
‘vation view:of a:pertion of the mechanism taken
along the line 3—3 of Fig. 2; -4 is a frag-
mentary view of- the. time- adlus
showing the contact- rings;: -5.is a sectional
view taken along-the line 5—5.of Fxg 4, looking
in the direction of the arrows -Fig. 6.is a.frag-
mentary view -showing the tune operated .control
switches; Fig.-7.is 2 sectional, view. taken. along
the line T—1.of Fig..2; Jooking in the, direction
of the . arrows, while. Flg 8is.a dlagram showmg
‘the eleetric-connections, . : ..

Referring .to .the drawmgs i carrymg out my
invention in .one- form: I.;provide--a timing ele-
ment compnsmg - balanc ,wheel ~CArrying a
.disk-shaped . armature .2 .adjacent.its. perlphery
which is attracted alterantely by paxrs 3.and 4
of stationary. magnet poles .50 - as to cause the
- wheel to oscillate baek: and forth in a, predeter-~
- mined- are and, .thereby constxtute a. tlmmg ele-
.ment. . The oscillatory: movement .of :the wheel [
controls the. alternate energization of- the. coils
5 and 6 having respectively the pairs of poles 3
-and 4, the poles of each ;pair-being on. oppos1te

t

an, armature 9 havmg a,
a timing ratchet wheel. (1. is. advanced clockwise
in substantial synchronism with. the balance
wheel, one tooth for each osclllatxon of the arma-
ture 9 As shown, an arm 12 has 1ts lower end
secured to the armature-9-at a pomt Just below
the pivot 10 and extends upward to a pomt ad-
jacent the periphery. of the wheel {{: where it
is provided with a- ratchet pawl 3 arraneed to
engage the-teeth on the. penphery of the ratchet
-wheel {1. ;When thé-ratchét wheel 11:has been

w-taken.along .1

ent . device

ntral p1vot 10 whereby__

10 . These.control operations by the ratchet wheel
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-terclockwise rotation of the ratchet wheel
by means of a.spiral spring {6.

2

turned through a predetermined angle corre-

-sponding to the time interval for which the de-
-vice is set; the pawl-driving means for the ratchet

wheel is moved by. a starting magnet coil i4 to
release  the ratchet. wheel which is thereupon

returned to:a starting position by a biasing spring

and, concurrently therewith, a circuit is closed

-to initiate a desired .control operation or, for

example, sound.an alarm (4a (Fig. 8).

{1 are carried out by means of a pin.i5 secured
to the ratchet wheel adjacent its periphery and

-extending parallel with.the axis of the ratchet
-wheel.

At -the beginning of the timing opera-
tion the pin 15 is in the biased position indicated
in Fig. 3, to which position it is moved by coun~
i
The spring 16
is connected to a gear T so as to give a clock-
wise rotation to it and this gear in turn meshes

-with a gear 18 secured fto the ratchet wheel 11i.

In this position of the pin 15 it engages a flexible
contact arm {9 and bends it toward the . left,
as seen in Fig. -3, against a rigid contact arm
20, whieh contact arm forms a stop for the pin
15 and the ratchet wheel I{., The two contact

~arms 19 and 20 are in an energizing circuit for
~the starting coil {4 so that this coil can be ener-

gized to start the.timing operation. .
-As.the ratchet wheel {1 is turned clockwise, the

-pin. {5 disengages the contact arm 19 which in

turn disengages the contact arm 20 but the start-
ing coil cireuit is maintained closed through a
switch 22 which is operated by the armature of

the starting coil i4 so0.as to be closed when the

coil is energized, the switch 22 being connected
in parallel with the contacts 19 and 20. Also in
circuit with the starting coil 14 is a biased closed
switeh 23 mounted on an adjustable time set-
ting disk member 24 (Fig. 5). In order to sét
the device for a .desired time interval, this mem-
ber 24 is adjusted on its shaft 25 by means of
a knob. 26. (Figs, 1.and 2), whereby the position

-of the switch 23 is-adjusted with respect to the

starting position of the pin {5. In other words,
the time .interval is adjusted by varying the
anguylar distance over which the pin {5 has to
travel .in order to open the switch 23 and stop
the timing operation. Substantially simultane-
ously with the opening of the switch 23 the pin
15 closes a switch 27 to operate the control de-
vice, such as the bell I4a (Fig. 8).

The primary purpose of the starting magnet

A4 is- to effect..the engagement of. the pawls 13
-and 13a¢ with.the. ratchet. wheel. i1 at the begin-
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ning of the timing operation, and their disen-
gagement with the ratchet wheel at the end of
the timing operation so that the wheel (i can
be turned counterclockwise by the spring 16 back
to its starting position shown in Fig. 3. As
shown in Pig. 3, when the magnet (4 is deen-
ergized its armature 28 is pulled through a small
angle in a counterclockwise direction about ifs
pivot at the point 29 on the magnet core mem-
ber 30 by means of a spring 31. The spring 31
bears on a lever 32 mounted on a pivot 33 on
a supporting plate 34. On the left-hand end
of the lever 32 is a strap member 35 which is
bent downward and carries secured to it a cylin-
drical bearing member 36 biased by the spring
3i into engagement with the rounded upper end
of the armature 28. Also, the strap 35 engages
two pins 37 and 38 on the ends respectively of
the pawls 13 and {3a¢ whereby the pawls are
held by the spring 31 with their adjacent ends
in a lowermost position out of engagement with
the teeth of the ratchet wheel. Also, when in
this position the upper end of the armature 28
engages an arm 40, the lower end of which is
secured about a contact arm 41 (Fig. 7) mounted
on a pivot pin 42. The pin 42 is pivotally secured
to the supporting plates 34 and 43 (Fig. 2). The
armature thus moves the arm 49 toward the
left, as seen in Fig. 7, whereby the left-hand
end of the contact arm 41 is held in engagement
with a stationary contact 44.

When the magnet 14 is energized at the begin-
ning of the timing operation its armature 22 is
moved clockwise about the pivot 28 whereby the

upper end of the armature moves under the cylin-~ ¢

drical member 35 and thereby raises it and like-
wise raises the strap member 35 against the force
of the spring 3! whereby the pawls {3 and 3¢
are moved by their biasing springs, such as the
springs 45 and 46, about suitable intermediate
pivots so that their adjacent ends move upward
into engagement with the ratchet wheel. Oscil-
lation of the arm 12 and the pawl I3 by the arma-
ture 9 now turns the ratchet wheel step by sten.
For the purpose of controlling the alternate
energization of the magnet coils § and 8, the
balance wheel | has secured to its shaft an ec-
centric 47 (Figs. 2 and 7), cooperating with which
is the forked upper end of an arm 48 the lower

end of which is pivoted on the pivot pin 42 and . 5

has secured to' it a spring 49, the opposite ends of
which engage the ends of the contact arm #1.
Therefore, as the balance wheel oscillates, the
arm 48 is rocked back and forth thereby to move
the contact arm 41 into engagement with first
one and then the other of the stationary contacts
44 and 50 whereby the coils 5 and 6 are controlled.

By means of a helical biasing spring 51 having
one end secured to the balance wheel |, the

balance wheel is biased to the angular position .

shown in Figs. 2 and 7. In this position the arma-
ture is in an intermediate position between the
pairs 3 and 4 of magnet poles and, likewise, the
arm 48 is held by the eccentric in an intermediate
position.

A snap action is provided for the switch arm 44
by means of a spring arm 52, the movable end
of which is provided with a bearing 83 engaged
by the end of a leaf spring 54 secured to the con-
tact arm. Snap action is obtained by reason of
the fact that the right-hand end of the spring &4
at the point of attachment to the arm 4{ is be-
low a line joining the bearing 53 and the axis of
the pivot 42 when the arm 41 engages the contact
44. This provides a downward force on the left-
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hand end of the contact arm. On the other hand,
this point of attachment is above the line join-
ing 42 and 53 when the arm 41 engages the con-
tact 58. This construction, it will be observed,
gives an over-center spring biasing and snap act-
ing force to the contact arm 41.

As shown clearly in the drawings, the various
parts are mounted on the two supporting plates
34 and 43 which are suitably secured together in
parallel spaced relation with each other, these
plates being made of non-magnetic material such
as brass as is also the balance wheel. A screw 55
is provided by means of which the tension of the
spring 51 may be adjusted. The two supporting
plates and the mechanism mounted thereon are
in turn mounted on a supporting base 5& made
of electrically insulating material, and a front
cover 57 is provided which fits on the base and
is provided with an aperture 58 through which
extends the knob 26 and the pivoted time-setting
disk means 24.

The shaft 25 of the time setting means is se-
cured to the supporting plate 34 in alignment with
the shaft 58 of the balance wheel {. The mecha-
nism 24 which forms an adjustable support for
the switches 23 and 27 consists of a bushing 68
which is rotatably mounted on the shaft 25 and
on which, in turn, are mounted three disks 6,
62 and 53 made of electrically insulating material
and to which are secured three electric contact
rings 84, 65 and 86, the rings being electrically in-
sulated from each other and from the bushing §0.
Two electrically conducting posts 64a and 650 se-
cured respectively to the rings 64 and 65 form
electric connections between the rings and the
spring contact arms 87 and 68 of the switches 23
and 27 and also serve as supports for the contact
arms. A contact 69 of the switch 23 is secured
to the contact ring 6. The electrically insulat-
ing disk $3 is provided with teeth on its periphery
with which engages a spring pawl 7l (Fig. 3)
whereby the time-setting means 24 is secured in
its adjusted- position.

It will be understood from the drawing (Fig. 6)
that the pin {5 in moving toward the right first
engages the upper end of the contact arm 67 and
moves it into engagement with the upper end of
the branch 68« of the contact arm 68, the engag-
ing parts of which constitute the switch 27. A
slight continued movement of the pin 15 moves
the contact arm 88a toward the right so that its
bent-over upper end engages the upper end of
the contact arm part 68b and moves it toward
the right thereby disengaging it from the contact

5 69, as shown in Fig. 6, and effecting the opening

of the switch 23. The two parts 68a and $8b of
the contact arm 88 are electrically connected to-
gether at their lower ends which are secured to
the post 64a. .

As shown in Figs. 3 and 4, spring contact arms,
or brushes, 72, 73 and 714, are provided in position
to respectively frictionally engage the contaclt
rings 65, 64 and 65. These spring contact arms
12, 13 and 74 are mounted on a support 75 made
of electrically insulating material secured in turn
to the supporting plate 34. The contact arms 19
and 29 are likewise secured on the support 75. As
shown in Fig. 3, the stop pawl Ti is mounted on
an extension of the contact arm 14.

It will be observed that each of the magnet
coils § and 6 has two magnetic operating circuits.
The coil 5, for example, is provided with a central
magnetic core 76 (Fig. 7) the ends of which
are secured to strap core. members 17 and 18 (Figs.




3,544,846

7 and 3) :made of magnet core iron at.opposite

ends -of the coil ‘5. These two core members 17
and T8 are secured ‘to the inner adjacent surfaces
of the supporting plates 34.and 43. The two
lower ends of ‘the core members are formed ‘with
the two magnet poles 1, while :the two upper ends
are provided with disk-shaped members: form-
ing the poles-3. It will be understood:that the
coil .6 and its magnet core members have sub-

stantially the same construction as just deseribed :

in connection with the coil 8. The reluctance of
the ‘magnetic circuits for the two lower pairs of
poles T.and 8 is sufficiently high to provide for the
required flux across the uppér pairs.of poles'3 and

-4 after the armature: 9 has moved toits attracted -

‘position.

‘Referring -to Fig..8, the.timing apparatus ds
started by closing a suitable normally.open push
button. switch .18 whereby. a suitable source of
electrical supply is .connected to the conductors
80 and 81. connected:to the binding posts 82 and
83 :which are electrically connected to the con-
tacts . 44 and 59. Since the contact member 41
is in engagement with the contact %8, as pre-
viously described, -a circuit is. closed for the coil
6 leading from the post 82 through ‘the contact
arm 41, conductor 84, coil 6, and conductor 85
to the binding post 83. . Also, a. circuit is ¢losed
for the coil 14 leading from bhinding post 82
through conductor 86, the:switch formed by con-
tact arms 19 and 28, conductor 87, coil (4, con-
ductor 88, switch.23 and conductor 89 te the
binding post 83. The coil 14 immediately picks
up :its armature, 28 whereby the switch 22 is
closed to by-pass the contacts 19 .and 20, and the
ratchet members {3 and .i3q are moved into en-
.gagement with the ratchet wheel il.

The coil 6.pulls the wheel ‘i in a counterclock-
wise direction and, in doing so, cam 471 moves

the contact arm 41 to disengage the contact £4.

and engage the contact 50 whereby the coil 6 is
deenergized and the coil 5 energized for oscilla-
tion in a clockwise direction. . When the pin {5
has been moved far enough to engage the con-
tact arm 67 and close the switch 217, the device
14a.is energized, this marking the end of the
time interval for which the device is adjusted.

The circuit. for the device 14a leads from :the
binding post 82 to the binding post. 90, through
the device {4a to the binding post 81,
through conductor 92, the switch 21, the contact
arm 68, the switch 23 and the conductor 89 to
the binding post 83. Immediately thereafter,

. upon a slight continued movement of the pin I5,
the switch 23 is opened, whereby the device 4o
and the coil 14 are deenergized. The timing .de-
vice thereupon resets itself in the position indi-
cated in the drawing ready for the next timing
operation. As shown, the push button swiitch
19 is held closed by a latch 93 which is actuated
by a coil 94, connected across the device idq,

_ whereby the switch 19 is opened when the de-
vice f4a is deenergized. 'This eleciromagnetic
trip 93, 94, as changed by amendmert to this
apphcatlon in ‘itself forms no part of my inven-
tion.

Adjustment of the time-setting device. 24 is
facilitated by a dial 95 secured to the time-set-
ting device and cooperating with a fixed mark
96. As shown, the dial 95 is provided with a
central aperture into which fits the insulating
disk 61, the dial being secured against rotation
with respect to the disk by means of projections
97 on the disk which fit_in.notches in the dial.
The dial is secured in place by means of the

and then
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“knob 26 which, in turn, is secured .to the sleeve

60, as shown-in Fig. 2.. Adjustment .of the dial
relative to the sleeve 60 can be effected by loosen-
ing clamping bolts 98 which secure the disk 61
in place whereby the disk and the dial can be
adjusted angularly relative to the sleeve 68. As

.Shown, elongated apertures are provided in the
“disk 61 for the bolts 98. -

The reason for always starting the time device

“by_energization of the coil § is to assure that the

device starts with an impulse of predetermined
duration. This will be .clear from the fact that

the leaf springs 180 and {01 secured to the arma-

ture 9, and which engage respectively electrically
insulated adjustable stops 102 and 103, position
the armature 9 in a_starting position as shown
in Figs 3 and 7 when the coils § and 6 are de~

-energized and the pawl I3 released from the

ratchet wheel (1. Therefore, as seen in Fig. 3,
when the coil § is energized the pawl, which has
been released by energization of the coil 14, drops
into a notch between the teeth and is moved
first toward the left-hand and then upon the
energlzatzon of the coil 5 back toward the right-
hand to pickup another tooth.

It should be noted, furthermore, that for ac-
curacy in timing, the stop 103 prefaably is -ad-
justed upward against the spring 101 so as to
provide an assisting force for tbe ‘armature 9
to overcome the force of the spring 16 opposing
‘movement of the ratchet wheel 14. It will be
noted that stronger leaf springs 104 and 185 are
provided respectively behmd the sprmgs 1090
and I01.

‘While T _have shown a partlculm embodiment
of my invention, it will be understood, of course,

‘that T do not wish to Be lirnited thereto since

many modifications may be made and I there-
fore contemplate by the appended claims to
cover any such modlﬁcatlons as fall within the
true spmt and scope .of my invention.

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

1. A time device comprising a balance wheel,
& first armature mounted on said balance wheel,
a timer wheel, a second armature mounted for
movement from .one. position to another, a driv-
ing” connection between. said second armature
and said timer wheel for turning :said timer
wheel step by step upon movement of said see-
ond armature between -said positions, eléctro-
magnetic means cooperating with said armatures
so as to :move each of said armatures between
two positions, switching means operated by said
balance wheel as it oscillates for controlling the
energization of said electromagnetic means to
produce oscillation of said ‘balance wheel and
step by step’ movement of said timer wheel, and
switching means actuated by said timer wheel
when said timer wheel has been turned to a pre-
determlned -angular position,

2. A time device comprising a balance. wheel, a
first armature mounied on said balance wheel,
two electromagnets, means mounting said.eleciro-
magnets in spaced relation with each other and

each with at least one pole adjgcent said balance

wheel, switching means eperated by said balance
wheel as it oscillates for alternate energization

-0f said electromagnets so as to attract said first
armature thereby to cduse said balance wheel to

oscillate, a time wheel, & second armature for

sald -electromagnets ‘operated from wene position

to. another by the energization of said ‘electro-

agnets; and a driving connection between said

second armature-and said time whe#l for’ ‘turning
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ssaid time wheel step by step upon said alternate
energizaiion of said electromagnets.

3. A time device comprising a balance wheel, &
first armature mounted on said balance wheel,
two electromagnets, means mounting said elec-
tromagnets in spaced relation with each other
‘and each with at least one pole adjacent said
balance wheel, switching means operated by said
balance wheel as it oscillates for alternate ener-

gization of said electromagnets so as to attract:

said first armature thereby to cause said balance
wheel to oscillate, a time wheel, a second arma-
-turé for said electromagnets operated from one
"position to another by the energization of said
electromagnets, a driving connection between
-said ‘'second armature and said time whee]l for
turning said time wheel step by step upon said
alternate energization of said electromagnets,
and switching means actuated by said time wheel

when said time wheel has been turned to a prede-:

termined angular pesition.

4. A time device comprising a balance wheel, a
first armature mounted on said balance wheel,
two electromagnets, means moun.ing said elec-

tromagnets in spaced relation with each other’

and each with at least one pole adjacent said
halance wheel, switching means operated by said
balance wheel as it oscillates for aiternate ener-
gization of said elec.romagnets so as to atiract
said first armature thereby to cause said balance
wheel to oscillate, a timer wheel, a second arma-
ture for said electromagnets cperated from one
position to another by the energization of said
_electromagnets, a driving connec.on between
said second armature and said timer wheel for-
turning said timer wheel step by step upon said
alternate energization of said electromagnets, a
biased closed second switching means in circuit
wi.h said electromagnets, and operating means
for said second swi.ching means carried by said’
timer wheel for effecting the opening of said sec-
ond switching means when said timer wheel has
been turned to a predetermined position thereby
to deenergize said electromagnets.

5. A time device comprising g balance wheel, a
first armature mounted on said balance wheel,
two electromagne.s each provided with twc pairs
of poles, means mounting said electromagnets in
spaced relation with each other and each with
one pair of poles on opposite sides of said balance
wheel, switching means operated by said balance
wheel as it oscillates for alternate energization
of said electromagnets so as to atiract said first
armature thereby to cause said balance wheel to
oscillate, a timer wheel, a second armature co-
operating with the other two pairs of poles of
said electromagnets so as fo be operated from
one position to another by the energization of
said electromagnets, a driving connection be-
tween said second armature and said timer wheel
for turning said timer wheel step by step upon
said alternate- energization of said electromag-
nets, means for disabling said driving connec-
tion, a third ‘electromagne: provided with an
armature connected to operate said disabling
.means, -g second switching means for said third
electromagnet, and operating means carried by
said timer wheel for operating said second

switching means when said timer wheel is turned
to a predetermined position thereby to disable
said driving connection.

6. A time device comprising a balance wheel, a
first armature mounted on said. balance wheel, a
pivotally mounted.time member, means biasing

~said time member to a predetermined angular:
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strating position, a second armature mounted for
movement from one posivdon to another, a driv-
ing connection for turning said time member step
by step upon movement of said second armature
between said positions, electromagnetic means
cooperating with said armatures so as to move
each of said armatures between two posi.ons, a
second electromagnetic means provided with a
third movable armature biased to an unattracted
position, a connection between said third arma-
ture and said driving connection for disabling
said connection when said third armature is
moved to its unattracted position, switching
means in circuit with said second electromag-
netic means, means carried by said time member
for operating said switching means to energize
said second electromagnetic means when said
time member is reiurned to its starting position
in accordance with its bias, and switching means
operated by said balance wheel as it oscillates for
controlling the energization of said first electro-
magnetic means to produce oscillation of said
balance wheel and step by step movement of said
time member.

7. A time device comprising a balance wheel, a
first armature mounted on said balance wheel
adjacent its periphery, two electromagnets each
provided with two pairs of poles, means mounting
said electromagnets in spaced relation with each
other and each with one pair of poles on opposite
sides of said wheel, 2 second armature cooperai-
ing with the two other pairs of said poles, switch-~
ing means operated by said balance wheel as it
oscillates for alternately energizing said electro-
magnets so as to attract said first armature there-
by to cause said wheel to oscillate, a ratchet wheel,
means biasing said ratchet wheel to a predeter-
mined starting position, nawl means opera.ed by
said second armature for advancing said raschet
wheel, a third electromagnet provided with a
third movable armature biased to an unattracted
position, a connection between said third arma-
ture and said pawl means for moving said pawl
means so as to release said ratchet wheel when
said third armature is moved to its unattracted
position, a biased closed time switch in circuit
with said third electromagnet, means mounting
said switch for angular adjustment about the
axis of said ratchet wheel thereby to intreduce a
predetermined time interval, ogerating means on
said ratchet wheel for opening said time switch
to deenergize said third electromagnet when said
ratchet wheel has been turned to a predefer-
mined angular position with respect to said
switch whereupon said ratchet wheel is reieased
and turns back to said starting position in ac-
cordance with its bias.
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