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The present inv'ention relates to cyclically oper-

ated control apparatus, and more particularly to
an apparatus whereby various mechanisms may
be operated in a predetermined sequence, with
provisions to vary the time occurring between
each sequence.

In many industries 1t is desirable and neces-:

sary to perform a series of operations in a pre-
determined sequence with the same time interval
between each operation. It is not always neces-
sary, however, that the same time period elapse
between the performance of each of the series of
- operations. The apparatus of the present inven-
tion is adapted to perform a series of operations
as mentioned above, with various adjusted time
periods taking place between each of the series of
operations. This desideratum is accomplished
by operating a plurality of control devices by a
plurality of rotating cams. The cams are ro-
tated at the same speed and for the same dis-
- tance for each control sequence, but rotation is
imparted to them intermittently at varying peri-
ods of time. The invention Is described herein
as operating a series of switches and it. will be
readily apparent that either electrical or pneu-
matic switches may be used, whichever is desired.

It is an object of the present invention to pro-
vide an apparatus by means of which a series of
control operations may be performed. It is a
further object of the invention to provide an ap-
paratus by means of which the time occurring
between a series of control operations may be
varied at will. It is a further object of the in-
vention to provide a novel cam rotating apparatus

by means of which the cams may be rotated in a :

series of steps and in which the driving means
for the cams will always be correctly positioned
at the start of each operation.

The various features of novelty which charac-
terize this invention are pointed out with par-
ticularity in the claims annexed to and forming
a part of this specification. For a better under-
standing of the invention, however, its advan-
tages and specific objects obtained with its use,
reference should be had to the accompanying
drawings and descriptive matter in which is illus-
trated and described a preferred embodiment of

the invention.

In the drawings:
Figure 1 shows a top view of the mechanism,

Figure 2 shows a front view partly in section

o, Figure 1,
Figure 3 shows a view taken on line 3—3 of

Figure 1, and | |
Figure 4 shows a view taken on line 4—4 of

Figure 1.

(CL. 74—1)

| . |
Referring first to Figures 1 and 2, it will e

seen that there is provided a base plate { upon
which the mechanism is mounted. Toward the

rear of this plate there are two bearings 2 and 3

in which a shaft 4 is journaled for rotation. This
shaft has mounted upon it a series of cams §
which are used to open or close switches 6 as the
came are rotated. These switches may be of any

- conventional type that can be operated between
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opened and closed positions by & cam, and it is
intended that the cams operate the switches in
a predetermined sequence.

Shaft 4 is rotated by a pinion 7 that is mounted
on its end, which pinion is driven by a large gear
8 that is attached to. the end of a shaft 9. The
shaft is journaled for rotation in bearings t{ and
12. Shaft 9 is driven by a pinion i3 that is free
on the shaft and which is connected to the shaft
through a resilient connection. This pinion is
shown as having eight teeth equally spaced
around its periphery for a purpose to be de-

- sceribed. The pinion is provided with a sleeve {4

30

extending to the right that is received by a sleeve
I5 which projects to the left from a ratchet
shaped member {6. The sleeve i4 and the sleeve
15 are fastened together so that the pinion posi-
tively rotates the ratchet. Ratchet {6 has two
segment shaped members {8 attached to it that
project to the right therefrom as best shown in

Figure 3. Each of the segment shaped projec-

tions is provided with a recess 9. Cooperating
with the projections {8 is a member 22 that Is
generally shaped like an hourglass. This mem-

- ber has a sleeve 23 extending from it to the left
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in Figure 1 that is loosely received by sleeve 15
and by means of which member 22 is attached
to shaft 9. The hourglass member has formed
in it two recesses 24. These recesses, along with
the recesses 18 formed in projections 18 receive
the ends of a pair of compression springs 25.
When the parts are stationary the springs tend
to rotate the parts to the relative position shown
in Figure 3 in which each of the members 18 abut
one of the sides of an end of the hourglass mem-
ber 22. When the partfs are rotating in a clock-
wise direction in Figure 3 it will be seen that
pinion i3 and ratchet 18 will act on springs 25
to rotate member 22 and shaft 9 to which the
latter is attached. There is provided a pawl 27
that engages.the teeth of the ratchet to prevent
retrograde movement thereof. This paw! is plv-
oted at 28 to a supnort 26 which is fastened to
base plate |. A spring 29 is provided to keep
the pawl in engagement with the teeth of the
ratchet. The teeth of the pinion are placed in a
predetermined alignment with the teeth of the
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ratchet so that each time pawl 271 engages &
ratchet tooth one of the pinion teeth will be in
a predetermined angular position.

Pinion 13 is driven by engagement between the
teeth of that pinion and any one of the teeth
formed on a series of pins that project to the right
from a plate 3f, as is best shown in Figures 1 and
2. Twenty-four pins are provided projecting

o |

from the face of this plate as is shown in Figure

4. As indicated in the drawings there are eight-

een short pins 32 in groups of three. Befween
each of these groups is a medium length pin 33
or one of the long pins 34 or 35. Pin 35 has,
as shown in Figure 1, the tooth cut away from
its right hand end. The outer ends of pins 34
and 35 are received by a plate 36 so that the pins
and the two plates taken together form what may
be called a cage gear. The plates are mounted
upon a sleeve 31 that has collar 38 formed on its
l1eft end. The entire unit is mounted on a shaft
39 for rotation therewith and for axial movement
relative thereto. This shaft is journaled in bear-
ings 41 and 42. In order to prevent the relative
rotation between shaft 39 and the cage gear there
is a key 43 that is placed in a keyway formed in

sleeve 31. Shaft 39 is rotated by a motor 44 at

a constant speed and in a counterclockwise direc-
tion in Pigure 4. The drive means between the
motor 44 and shaft 39 comprises a pinion 4% on
the motor shaft and s gear 46 attached to
shaft 39.

The cage gear can be adjusted axially of shaft
39 in order that different numbers of pins may
engage pinion I3 as the cage gear is rotated.
This is accomplished by a slider 47 that is mount-
ed for axial movement in the support for bear-
ing 42. As shown best In Figure 2, this slider is
provided with a fork 48 that cooperates with a
flange 48 formed on the left end of coliar 38.
The slider is moved by engagement between a
rack 51 attached to its upper surface and a pinion
52 that is mounted upon s shaft 3. This shaft
is journaled for rotation in bearings 1 and 54.
Shaft 93 is provided with a knob 85 by means of
which it can be rotated to move the cage gear to
the right or left in Pigures 1 and 2, and a pointer
56 that indicates the position of the cage gear.
Dointer 56 can cooperate with a suitable scale
if one is desired. The entire device may be and
preferably is placed in a suitable casing a por-
tion of which is indicated on the drawing at 571.
Naturally the knob by means of which the cage
gear iIs adiusted and the pointer are in front of
the casing. Since it is necessary that the cage
gear be positioned accurately in an axial direction
with respect to pinion 13 there is provided in
bearing 54 a small ball 58 that is forced by a
spring 39 into one of four recesses made in a col-
lar 6i that is attached to the shaft. This collar
is so positioned on the shaff that as the shaft is
rotated the cage gear will be accurately positioned
in one of four positions when the ball snaps into
cne of the recesses.

With the parts in the vosition shown in Figure
1, the cage gear is so positioned that pinion 13 will
be rotated by each of the twentv-four nins. With
the cage gear moved one notch to the left only
the two lonz and four medium length nins will
be in a position to rotate the pinion. With the
rage gear moved another noteh to the left only the
two long pins can engage the pinion, and with
the next and the last position to the loft the
pinion will be engaged only by long nin 34. since
pin 3% has its tooth removed for this position.
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~within the same period of time.

4

It is intended that the cage gear be rotated at
a relatively slow rate of speed. It is also intend-
ed that gears T and 8 be s0 proportioned that
cam shaft 4 be rotated through 180° for a ro-
tation of shaft 9 equal to that imparted by one
pin of the cage gear to pinion {3. Therefore as
pinion (3 is rotated in a series of steps by the

slowly rotating cage gear, cam shaft 4 will be

given a series of rotations through 180°. If the
cams are so shaped that a complete series of
switch operations is obtained each time the
cams rotate through 180°, it will be seen that
the series of operations will be performed with
a frequency depending upon how often one of
the pins engages a pinion tooth. But in any
event each series of operations will take place
The frequency
of the series of operation is determined by the
axial position of the cage gear since that deter-
mines how many pins will engage pinion 3 for
each rofation of the cage gear. In efiect it may
be said that the cooperation between the cage
gear and pinion I3 is substantially the same as
that obtained by a Geneva gear mechanism.
As pinion 13 is rotated it rotates ratchet (6
and the segments 18 in a clockwise direction in
Figures 3 and 4. The ratchet acts through
springs 25 to move member 22 and rotate shaft
9 to which it is attached. Each time one of the
pins engages one of the teeth on the pinion the
ratchet will be rotated to a position so that pawl
27 will fall under one of the ratchet teeth. The
parts will stay in this position until the pinion is
again rotated by one of the pins on the cage gear.
The reason for the spring drive between the
pinion and ratchet and shaft 9 is so that the teeth

- of the pinion will always be in position to be en-
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gaged by one of the pins even during the time
that the cage gear is being shifted. If the pinion
is not positioned properly so that one of its teeth
is in a position to be engaged by one of the pins
on the cage gear it is likely that a pinion and
pin would meet in the wrong positions and one
or the other of them would be broken. Most of
the load in the device consists of the rotation of
shaft 4 whereas there is practically no load on
the pinion and ratchet. Therefore if the cage
gear is shifted axially while the pinion is being
rotated by one of the pins, shaft 4 will stop and
springs 2% will move the ratchet and pinion in a
counterclockwise direction in Figure 3 until one

of the teeth of the ratchet encages pawl 21.
The pinion will then be vproperly positioned to
be engaged by the next pin of the cage gear as
it comes into driving position. Thus it will be
seen that no matter what position the pnarts may
te in when the cace gear is shifted axially snrings
25 will alwavs return the vinion to the proper
position so that it will be picked up by the next

- rin on the cage gear.,

70

¥rom the ahove descerintion it will be seen that
I have provided a simvle device to perform =a
series of owmerations with variable time periods
between each series. The device is simvle in
overation and easy to manufactnre and is so
desiened that the various parts will be retained
in their operative positions hetween periods of
operation. It will, of course, be understood that
while T have shown eight switches and eight
cams 8 differant number of each may be used
if it is s0 desired.

While in accordance with the provisions of the
statutes, I have illnstrated and deserihed the best
form of my invention now known to me, it will be
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apparent to those skilled in the art that changes
may be made in the form of the apparatus dis-
closed without departing from the spirit of my
invention as set forth in the appended claims, and
that in some cases certain features of my in-
vention may sometimes be used to advantage
without a corresponding use of other features. .

Having now described my invention what I
claim as new and desire to secure by Letters
Patent is:

1. In a switech operating device, a switch, a

cam to operate said switch, means to rotate said
cam comprising a shaft, a pinion, resilient drive
means hetween said shaft and pinion, sald means
tending to reversely rotate said pinion when the
latter is not being positively driven, means to
Iimit reverse rotation of said pinion to one of a
plurality of definite positions and means to rotate
said pinion.

2. In a switch operating device, a switch, a
cam to operate said switch, means to rotate said
cam including a shaft, a pinion, resilient drive
means between said pinion and said shaft, said
resilient drive means operating upon removal of
. power from said pinion to reversely rotate the
same, means to limit the reverse rotation of said
pinion to one or another of a plurality of pre-
determined positions dependent upon the position
of the teeth on said pinion, and means to rotate
sald pinion in steps with any one of a plurality
of time intervals between each step.

3. In a switeh operating device, g switch, a cam
to operate said switch, means to rotate said cam
including a shaft, a pinion having a plurality
of teeth, resilient drive means between said
pinion and shaft, said drive means operating,
when sald pinion is not being positively rotated
to reversely rotate said pinion, means to stop
the reverse rotation of said pinion with one of
its teeth in a predetermined position, and means
to drive said pinion engageable with the teeth
thereof when they are in said predetermined
position.

4. In g switch operating device, a switch, a cam
to operate said switch, means to rotate said cam
including a pinion, a cage gear having a plurality
of teeth of different lengths thereon, means to
shift said cage gear axially of said pinion to bring
various of the teeth thereon into position to

mesh with the teeth of said pinion, and means

to rotate said cage gear.

0. In a switch operating device, a switch, a cam
to operate said switch; means to rotate said cam
including a pinion having a series of equally
spaced teeth, a device having a plurality of teeth
to mesh with the teeth of said pinion, the teeth
of sald device all extending from one side thereof
toward the other side, said teeth being of various
lengths whereby different numbers of teeth on
said device may be brought into position to en-
gage the teeth of said pinion by shifting said
device axially, means to shift said device axially
and means to rotate said device.

6. In a switch operating device, a switch, a
cam to operate said device, means to rotate said
cam including a pinion having a plurality of

spaced apart teeth on its periphery, a cage gear

13}
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having & plurality of teeth projecting from one
side thereof, various of sald teeth projecting for
different distances, the cage gear being so located
that its teeth will mesh with those of the pinion,
means 1o shift said cage gear axially with respect
to said pinion so that various numbers of teeth
thereon will mesh with the teeth of said pinion,
and means to rotate said cage gear.

7. In a switch operating device, a switeh, a
cam to operate said switch, means to rotate said
cam comprising a shaft, a pinion having a plu-

- rality of equally spaced teeth, a resilient connec-
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tion between said shaft and pinion, said resilient
connection serving to reversely rotate said pinion

- when the latter is not being positively driven,

means to stop the reverse rotation of said pinion
with one of the teeth thereof in a predetermined .

position, a cage gear having a plurality of teeth

of different lengths, means to shift said cage gear
axially relative to said pinion so that different
numbers of the teeth on said cage gear as it
rotates will engage the teeth of said pinion, the
predetermined position of the latter being the
position in which the two sets of teeth will engage
as said cage gear rotates, and means fo rotate
sald cage gear. |
8. A control apparatus for intermittently oper-
ating at least one control device through a fixed
cycle of operations, sald cycle of operations being
spaced at different selected periods of time com-
prising, a cam for operating said control device,
& driven pinion connected to said cam so as to
drive it, s cage gear having teeth of varying
length arranged to engage with the teeth of said
pinion, a spring-operated ratchet-and-pawl
mechanism stressing said pinion so that one of
its teeth is in a position to be engaged by one of
the teeth of said cage gear, an operating motor
connected to said cage gear so as to rotate it,
a rack-and-pinion mechanism having engage-
ment with said cage gear so as to cause axial
movement of said cage gear relative to said
pinion so as to select the length of the tooth of
the cage gear adapted to engage a tooth of said
pinion while permitting rotation of said cage
gear, and a manually operable handle having
driving engagement with said rack-and-pinion
mechanism to provide for manual adjustment of
sald cage gear. |
| | DONALD G. TILTON.

REFERENCES CITED
The following references are of record Ir: the

file of this patent:

UNITED STATES PATENTS

Number Name Date
2,026,648 Olafson e __ Jan. 7, 1936
2,089,660 Olafson __ .. ___. Aug. 10, 1937
2,166,137 Friedman —.._______ July 18, 1939
2,323,415 Overbury oo . _ July 6, 1943
2,335,632 Beal o ____ Nov. 30, 1943
2,359,059 SOMES e . Sept. 26, 1944

: - FOREIGN PATENTS
Number Country Date
62,313 NOrwayY e e Apr. 8, 1940




	Drawings
	Front Page
	Specification
	Claims

