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The present invention relates generally to a
motion-translating device and more especially to

example, the periodic actuation of an electric

Fig. 6 is a perspective view of the motion-con
verting rotor; and
Fig. 7 is a broken perspective view of the head
of the Oscillatable latch-arm having latching
lugs at diametrically-opposite sides thereof and
an elliptical cam-aperture intermediate the
latching-lugs.

An object of the present invention is to provide

The particular rotary motion-translating de
vice herein chosen for the purpose of illustrating

a device for translating substantially-continuous
rotary motion into intermittent or step-by-step
motion, the device of the present invention being
applicable to a wide variety of uses such as, for
Switch.

a Superior rotary motion-translating device which O an embodiment of the present invention, com
is reliable and economical to manufacture, and
prises an electric timer which includes a front
adapted to translate or convert a relatively-slow
plate 0 and a back plate held parallel with
Substantially-continuous rotary motion into a
each other and in spaced relationship by a plu
rality of pillars 2.
relatively-rapid intermittent or step-by-step mo

tion.
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A further object of the present invention is to

is a synchronous electric motor structure indi
cated generally at 3 which requires no detailed

provide a Superior device of the character re

ferred to embodying governor-mechanism for
connecting the motion-converting mechanism of

the device to the driving-mechanism, whereby the
motion-converting mechanism is restrained to
operate at a speed comparable to the speed of the

driving-mechanism.

A still further object of the invention is to pro
vide a superior rotary motion-translating device
with motion-converting mechanism embodying
an oscillatable cam-actuated latch-arm for ef

fecting step-by-step movement of a driven mem

ber.

With the above and other objects in view, as will
appear to those skilled in the art from the present
disclosure, this invention includes all features
in the said disclosure which are novel over the

prior art.
In the accompanying drawings, in which cer

tain modes of carrying out the present invention

description herein other than to point out that,
as shown, the said motor structure is provided
With a power-output pinion f 4 which is supported
Within the movement of the timer adjacent the
rear plate thereof; and with lead-wires 5 and
6 which are adapted to be connected with any
Suitable source of alternating current in the usual
25 manner of Synchronous electric motors. The said
motor structure 3, when energized, imparts an
accurately timed rotational movement to the
power-output pinion 4 and therefore serves, in
effect, as timing-means which obviously may be
30 replaced if desired by an ordinary spring-oper
ated time-movement or any other suitably-timed
driving-mechanism.
The aforesaid power-output pinion 4, herein
after referred to as the “driving-pinion,' is
adapted to mesh with and to continuously drive

a rotatable gear-wheel f formed preferably of

are shown for illustrative purposes:
Fig. 1 is a rear elevation of one form of a rotary

an insulating material and secured to the front

face of a pinion 8 which, in turn, is rotatably
mounted upon a stud 9 rigidly secured to and
projecting forwardly from the rear plate f. The

motion-translating device embodying the present
inventon, the rear plate of the device being re
moved for clarity of illustration;
Fig. 2 is an enlarged plan view of the motion

pinion 8 is a lapted to mesh with and to drive a
gear-wheel 2 which is Secured on the rear end of

translating device of Fig. 1;
Fig. 3 is an enlarged fragmentary rear elevation

a shaft 22 journaled at its opposite ends respec
tively in bearing-apertures of the front and rear
plates 0 and fl. A pinion 24 is fastened to the

of the motion-translating device showing details
of the motion-converting mechanism and gov

ernor thereof;
Fig. 4 is a side elevation in section on line 4-4
of Fig. 3 showing details of the motion-con
verting mechanism including the oscillatable 50

latch-arm, the cam-operating means thereof,
and the governor therefor;
Fig. 5 is a perspective view of the gear-and
can assembly for operating the oscillatable latch
al

Secured against the rear face of the back plate

shaft 22 adjacent the forward end thereof. Be

tween the pinion 24 and a collar 25 of the shaft
22 is a gear-wheel 26 having a pinion 27 staked
or otherwise fastened securely on the rear face
thereof, both the gear 26 and the pinion 27 being
rotatable freely on the shaft 22 and held from
moving longitudinally thereon by the aforemen

tioned pinion 24 and collar 25 thereof. The pin
gear-wheel 28 which is fastened securely on a

ion 24 is adapted to mesh with and to drive a
55

3
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rotate freely on the shaft 5, substantially in
termediate the opposite ends thereof by means
of a pair of stop-collars 52 secured to the shaft
in Spaced parallel relationship and on opposite

shaft 29 rotatably supported at its forward and
rearward ends in suitable bearing-apertures of
the front and rear plates O and respectively of
the motion-translating device. Staked or other

wise secured to the gear-wheel 28 against the rear
face thereof, is a pinion 29a, which is adapted to
mesh with and to drive the aforementioned gear

wheel 26 and its pinion 27.
The above-described gear-train of the timing
device constitutes the 'driving-train' or "driv
ing-mechanism' and is adapted to drive the no
tion-translating or converting mechanism, indi
cated generally at 30. The latter comprises a
gear-wheel 3 which is adapted to mesh with and
to be driven by the pinion 27 of the drive-train,
the gear-wheel 3 being carried on a shaft 32
journaled at its opposite ends in bearing-aper
tures of the front and rear plates O and re
spectively. Referring more especially to Figs. 4.
and 5, the gear-wheel 3 is seen to be supported
On the shaft 32 for freedom of movement there

on through an intermediate cam-member, indi
cated generally at 33, which is mounted freely
on the shaft 32 and comprises a face-plate por
tion 34 and cam-disk portion 35 of reduced di
ameter. Both the face-plate portion 34 and cam
disk portion 35 are provided with integral con
centric annular flanges 36 and 37 respectively of
reduced diameter, the latter flange being of
greater diameter than the former, and both pro
jecting forwardly and rearwardly from the face
plate portion and cam-disk portion respectively

O

5
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of the cam-member so as to serve as hubs for

lugs of the latch-arm will be seen to extend rear

wardly on substantially-diametrically-opposite

4.

45

stantially flush with the front face of the gear
wheel 3 and extending rearwardly of the rear
face of the retaining-plate 38 to provide a post

sides of the rotor 45, the lateral spacing of the
latching-lugs being Such that each lug will be
engaged successively by the stop-finger 46 of the
rotor 45, thereby to limit the rotation of the
rotor to successive arcs of Substantially 180.
Referring again to Figs. 3 and 4, mounted on
the forward end of the shaft 32 is the governor
mechanism, indicated generally at 57, of the mo
tion-converting mechanism. 30. The governor
mechanism comprises a gear-wheel 58 fixedly se
cured on a hub-member 59 which is mounted

50

55
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member 33 so as to accommodate the transmit

ting-spring 43 therebetween. The aforemen
tioned stop-finger 46 is provided with a notch 4
in one edge thereof immediately adjacent the
periphery of the disk for receiving the rearward
free end of the transmitting-spring 43, whereby
the transmitting-spring is coupled to the rotor.
Referring now to Figs. 1, 2 and 3, an additional
element of the motion-converting mechanism 30
is an oscillatable latch-arm 48 comprising a reach
49 supported at its extremity 50 on a shaft 5
which is journaled at its opposite ends between
the front and rear plates of the movement, the

on the cam-member 33 so that the cam-aperture
54 of the head encircles the cam-disk portion 35,
the head of the latch-arm being held in coopera
tive relationship with the cam-disk of the cam
member by the retaining-plate 38. More parti
cularly, the Outer edge of the latter and the outer
edge of the face-plate portion 34 of the cam
member cooperate to form an annular cam
track therebetween for positively retaining the
periphery of the cam-aperture 54 and the periph
ery of the cam-disk portion 35 in operative re
lationship. Moreover, when the latch-arm is as

cured to the cam-member 33 by means of a pin
4 which is fastened securely in eccentric axially

portion or anchor 42, for engagement by the for
ward end of a helical transmitting-spring 43, as
and for the purpose hereinafter described.
The aforementioned transmitting-spring 43
encircles the concentric hub 44 of a rotor 45 of
the motion-converting mechanism 30. As shown
in Fig. 6, the rotor comprises a substantially
imperforate disk having a stop-finger 46 project
ing radially from one edge thereof, the rotor 45
being secured to the rear end of the shaft 32 by
a drive fit or other equivalent fastening-means,
and in parallel spaced relationship to the can

edge of the head 53 by a clearance-slot 56. Fur
ther, the latching-lug on one side of the head 53
is misaligned transversely with the lug on the
opposite side thereof so as to provide for rota
tion of the rotor through successive arcs of sub
stantially 80, as hereinafter described.
In this connection, it will be noted that the
apertured head 53 of the latch-arm is assembled

sembled on the cam-member 33, the latching

wheel 3 and the apertured retaining-plate 38

aligned apertures of the gear-wheel, cam-mem
ber and retaining-plate 38, the pin 4 being sub

cam-aperture 54 at the geometric center there
of; and with a pair of latching-lugs 55. The lat

ter are bent up at Substantially right angles to
the head at opposite sides thereof, each latching
lug 55 being spaced transversely of the adjacent

supporting the aforesaid gear-wheel 3, and an
apertured retaining-plate 38. Both the gear

are adapted to be fastened securely to their re
spective hubs and to be held firmly against the
corresponding faces of the cam-member by
turning or peening over the outer ends or rims
of the respective hubs, as at 39 and 40 respective
ly. Moreover, the gear-wheel 3 is positively se

Sides respectively of the extremity of the reach.
The opposite end of the latch-arm 48 is provided
with an enlargement, as shown especially well in
Fig. 7, comprising a Substantially-flat head-por
tion 53 provided with a substantially-elliptical

65

freely on the shaft 32, the gear-wheel 58 being
arranged to mesh with the aforesaid pinion 24 of
the drive-train, as a consequence of which the

gear-wheel is rotated freely on the shaft 32 by the
driving-pinion 24 normally at a substantially-uni
form speed derived from the driving-train and
power source 3. Pivotally mounted as at 60
against the rear face of the gear-wheel 58, is a
double-ended pawl 6. The latter, and more es
pecially the teeth 62 and 63 at opposite ends
thereof respectively, is adapted normally to ride
over the teeth of a ratchet-wheel 64 which is
fixedly secured to the shaft 32 in juxtaposition
to the rear face of the gear-wheel 58. In the op
eration of the motion-transmitting device, the
normal direction of rotation of the gear-wheel is
counterclockwise, as seen in Fig. 3, in which di
rection of rotation the teeth of the pawl will ride

freely over the teeth of the ratchet-wheel 64.
However, on reversing the direction of rotation
of the gear-wheel 58 or effecting an equivalent
70 result by rotating the ratchet-wheel 64 in a
counterclockwise direction at a sufficiently rapid
speed to overtake the gear-wheel 58, while the
latter is rotating at its uniform rate of speed in
its normal counterclockwise direction of rotation,

extremity 50 of the reach 49 being supported to 75 a tooth of the rachet-wheel will pick up one of

SEARU RUU
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the teeth of the double-ended pawl 6 f and there
by couple the ratchet-wheel 64 to the gear-wheel
58 so that the two wheels rotate together. Since
the gear-wheel is being positively driven at a

ting-spring 43 will initiate rotation of the shaft
32 and its ratchet-wheel 64 at a speed in excess
of the uniform predetermined speed of rotation
of the gear-wheel 58 and, consequently, a tooth
of the ratchet-wheel will promptly overtake a

uniform speed by the drive-train and power

Source f3, whereas the ratchet-wheel is motivated
by the force developed by the released but rela
tively weak transmitting-spring, the speed of ro
tation of the ratchet-wheel will be governed by
the speed of rotation of the gear-wheel 58. That
is to say, the driving-train effectively restrains

tooth of the double-ended pawl of the gear-wheel

58, thereby locking the ratchet-wheel 64 to the
gear-wheel 58. In accordance with this circum
0

the ratchet-wheel, and more particularly the
rotor 45 on the shaft 32 of the ratchet-wheel,
from rotating freely at a speed otherwise de

termined by the force of the released tensioning
spring, the rotor being made to rotate at a pre
determined uniform speed, for the purpose here

5

inafter described.

Referring again to Fig. 4, the shaft 32 is also
provided with a pinion 66 which is secured to the
shaft for rotation therewith and adapted to mesh
with a gear-wheel 67. The latter is fastened

20

securely to the forward end of a shaft 68 jour
naled at its rear end in an aperture of the rear

plate if and at its forward end in a bearing-cup
69 secured to and projecting forwardly from the
front face of the front plate O. A pinion 70 is
formed or otherwise provided at the forward ex
tremity of the aforesaid shaft within the bear
ing-cup 69, the toothed perimeter of the pinion
TO being adapted to intersect a cutout 7 in one
side of the bearing-cup so as to be accessible for
engagement by the gear-wheel of any suitable
timing-mechanism (not shown) to be operated

thereby, one such timing-mechanism being illus
2,191,541 dated February 27, 1940.
The operation of the motion-converting device
may be described briefly as follows. Assume that
the power source f3 has its lead-wires 5 and 6
connected to a suitable source of alternating cur
rent so that the driving-pinion 4 is being con
tinuously rotated at a predetermined speed. Let

trated and described in applicant's Patent No.

it be assumed further that the stop-finger 46 of
the rotor 45 is restrained against rotational move
ment in a counterclockwise direction by engage

ment with the lower left-hand latching-lug 55
of the latch-arm 48, as seen in Figs. 1 and 3.

Now, as the driving-pinion 4 drives the driving
train, the latter simultaneously rotates the gear
wheel 3 and the cam-disk portion 35 of the
motion-converting mechanism 30 freely on the
shaft 32 and in a counterclockwise direction, as
indicated by the arrow in Fig. 2. Since the for

ward end of the transmitting-spring is engaged

over the post 42 of the rotating cam-member 33

disk portion 35 will, by cooperative engagement
with the perimeter of the cam-aperture 54 of the
latch-arm, displace the lower left-hand latching
finger thereof laterally out of the path of rotation
of the stop-finger of the rotor. As soon as the
stop-finger is released, the rotor will be freed to
respond to the force of the wound transmitting
spring 43 and, consequently, will be rotated there
by in a counterclockwise direction. The rotating

32 and rotor 45 will be restrained to rotate at the
same speed as that of the gear-wheel 58, in the
manner hereinabove described, as a consequence
of which the stop-finger 46 of the rotor will not
be swung around violently into engagement with
the opposite or upper right-hand latching-lug of
the latch-arm by an unleashed force of the
wound transmitting-Spring, but will be governed
by the driving-train to Swing into engagement
with the aforesaid latching-lug at a predeter
mined uniforn. Speed.
After swinging through an arc of substantially
180°, the stop-finger of the rotor will bring up
against the upper right-hand latching-lug of the
latch-arm and further rotation of the rotor will

25
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be stopped, the double-ended pawl 6 of the con
tinuously-rotating gear-wheel 58 being carried
out of engagement with the ratchet-wheel and
remaining disconnected therefrom until further
rotation of the cam-disk 35 displaces the upper
right-hand latching-lug from the path of the
stop-finger of the rotor, so as to again release the
latter.
The successive latching and releasing of the
stop-finger 46 of the rotor 45 by the latch-arm 48

will thus transmit intermittent rotation to the

rotor-shaft 32 and to the pinion 66 at the for
ward extremity thereof. The latter, through the
gear-wheel 67 and pinion 70, is adapted, in turn,
to drive a timing-mechanism referred to above.
40 In this connection, it should be pointed out that
inasmuch as the speed of rotation of the inter
mittently-rotated shaft 32 is governed by the
driving-train so as to be maintained at a uni
form predetermined speed, the wear and tear
45 which would otherwise be inflicted upon the mo
tion-converting mechanism 30 and on the ele
ments of the timing-mechanism by a violent and
unrestrained release of the force of the transmis

50

sion-spring is effectively eliminated, thereby
prolonging the life of the motion-transmitting
device and of the timing-means or other mech

anism operated thereby.
The invention may be carried out in other

55

and the rear end of the spring is engaged in the
notch 47 of the stationary rotor-finger 46, the
transmitting-spring 43 will be wound up during

this interval. Ultimately, rotation of the cam

stance, the ratchet-wheel 64 and hence the shaft

60

specific ways than those herein set forth without
departing from the spirit and essential charac
teristics of the invention, and the present embodi
ments are, therefore, to be considered in all re
spects as illustrative and not restrictive, and all
changes coming within the meaning and equiva
lency range of the appended claims are intended

to be embraced therein.
I claim:

1. A rotary motion-translating device, includ
ing in combination; a driving-member; means to
rotate said driving-member continuously and at
a substantially-uniform speed; an intermittently
rotatable driven - member; motion - converting
mechanism comprising an intermediate member
driven continuously at a substantially-uniform
rotor will, in turn, rotate the shaft 32 to which it 70 speed by said continuously-rotating driving
is secured and hence the ratchet-wheel 64 and
member, resilient transmitting-means arranged
pinion 66, the latter rotating in the same direction to couple said intermediate continuously-driven
as the continuously rotating gear-wheel 58 and
member to said intermittently-rotatable driven
its double-ended pawl. At the moment of release
member, and a latch-element operated by Said

of the rotor, the force of the wound transmit- 75 intermediate continuously-driven member ar

2,48284
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ranged to successively latch and release said in
mittent rotation thereto and to said ratchet-wheel

termittently-rotatable driven-member to impart

and pinion; a drive-train arranged to drive the

intermittent rotation thereto; and governor
mechanism driven at a Substantially-uniform
speed by said continuously-rotating driving-mem
ber, said governor-mechanism being arranged to
be coupled with said intermittently-rotating
driven-member to control its Speed of rotation
such that during Successive intervals of rotation
its speed of rotation corresponds substantially to
the uniform Speed of rotation of Said governor

driving-member of Said motion-converting mech
anism continuously and at a substantially-uni

form Speed; and governor-means including a pawl

driven by Said drive-train at a substantially

uniform speed and arranged to be interlocked
With the said ratchet-wheel of said driven-mem

0.

mechanism.

2. In a device of the class described, a motion
converting mechanism comprising a continuous
ly-rotating driving-member; an intermittently
rotatable driven-member including a ratchet

wheel and pinion; a resilient-member arranged

ber to control its speed of rotation such that
during Successive intervals of rotation the speed
of rotation of Said pinion corresponds substan
tially to the uniform speed of rotation of said
gOVernor-leans.

ARTHUR, B. POOLE.
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