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The present invention relates to timing devices
~and particularly of the type employed in con-
trolling stokers for operating the same sufficiently
often to prevent extinguishment of the fire under
low heat requirement conditions.

In order to provide a timer for universal ap-
plicaticn to different makes of stokers, different
grades of fuel, and other variable factors, it has
been found desirable to provide adjustments by

- which the periodicity of the timed operations and
their length of duration can be simply and read-
ily adjusted.

One of the cbjects of the present invention is

" to provide a simple and durable timer, for use

for example in controlling g stoker, having sim-
- plified adjusting means so arranged that many
" of the parts can be made of simple stampings.

Another object of the invention is the provision
of a simplified arrangement by which the peri-
cdicity of the timing or firing period can be read-
ily changed.

A further chject of the invention is the pro-
vision of a simple and easily operated means by
which the length of the timing or firing periods
can be adjusted.

A further object of the invention is the pro-
" vision of durable and simple adjusting means for
-adjusting both the length and the periodicity

of the timing or firing periods by merely shifting .

the pivotal points of a pair of cam followers. As
. a result, such expedients as providing cover up
sectors, moving cam surfaces relatively to each
other, providing in effect a plurality of different
cams which are selectively used to operate the
.cam follower, providing separate interruption
switches, or other complicated, delicate or cum-
bersome arrangements are all eliminated.

Other objects and advantages of the present
invention will become gpparent as the detailed
description thereof proceeds and upon reference
to the accompanying drawings, in which:

Fig. 1.is a showing of the essential elements of
my improved mechanism with the parts adjusted
.to operate the switch once every fifteen minutes;

Fig. 2 is a detailed showing of one of the ad-

“-justing mechanisms; - i

Fig. 3 is a section taken on the line 3—3 of
Fig. 2;

- Fig, 4 is a view similar to Fig. 1 but with the
* parts adjusted to operate the switch every half
hour.

Fig. 5 is a view similar to Fig. 1 but with the
-parts adjusted to operate the switeh once every
hour, and : :
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Fig. 6 is a diagrammatic showing of one man-
ner in which my invention may be utilized.

Turning now to the drawings, it might be stated
that the drawings have been prepared with the
view of showing, as clearly as possible, the par-
ticular configuration and shape of the funda-
mental parts of my invention and the manner in
which they cooperate with each other as distin-
gulshed from detailed mechanicsl drawings
of an actual device constructed in accordance with
my invention, since it is believed that such a
mechanical drawing would confuse rather than
clarify the basic principles involved.

Turning new to Figure 1, a single base plate or
supporting plate is shown at 10. In actual prac-
tice there would of course be at least two of these
supporting plates so as to provide support at each
end of the various shafts, journals and the like.
Rotatably mounted upon the base plate 10 is a
pair of cams {1 and 12 driven in. g counter-clock-
wise direction by a shaft {3 suitably journalled in
the base plate 19 and driven in such a counter-
clockwise direction by any suitable timing means,
such as is well known in the art, The cams {1
and 12 are preferably formed by stampings and
are caused to rotate together as a single unit,
either by heing secured to each other or by being
individually secured to the common shaft 13.
The cam 1 is provided with four lobes which gre
exactly alike. Each lobe comprises g dwell por-
tion 13, a lifting or off portion I8, and a retract-
ing or cn portion 16,

Cooperating with the cam {1 is g cam follower
i1 pivoted upon a pivot pin 18. The cam follower
{1 is shown lying in front of cam {{ and it sup-
ports g backwardly extending pin {8 that is
adapted to ride upon the various surfaces of the
cam fi. The cam follower {7 is biased to rotate
about a pivot 8 in g clockwise direction by any
suitable means such as the spring 20 which has
one of its ends secured to the cam follower 17 at
21 and its other end secured to g suitable pin or
otlier support 22 mounted upon the base plate (0,
Clockwise rotation of cam follower {7 about its
pivot 18 is limited by a stop pin 23 with which
the exireme right-hand end of cam follower 11
cooperates. The stop pin 23 may be suitably
mounted upon the base plate (0.

With the parts thus far described, upon coun-
ter-clockwise rotation of cam i 4 , the dotted sur-
face just to the right of follower pin {9 will en-
gage such pin and upon continued counter-clock-
wise rotation of cam 11 the pin {9 will be raised,
thus rotating cam follower 17 in a counter-clock-
wise direction. This movement of cam follower
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17 will continue until the follower pin {9 rides up
on one of the dwell surfaces 14 of the cam {f.
The cam follower {7 will then be maintained in
its raised position until the follower pin 19 rides
off of the dwell surface 14 and begins riding down
the on portion of the cam. Such downward
movement of the cam follower (7 will continue
until the extreme right-hand end thereof engages
the stop pin 23. As a result, it will be seen that
the cam follower {71 is oscillated up and down
four times for each revolution of cam {f. Assum-
ing that the shaft 13 is driven at the rate of one
revolution per hour (by the timing means not
shown), it will be evident that the cam follower
{71 makes four complete up and down movements
or reciprocations each hour. In other words, the
cam follower {1 is moved upwardly to its extreme
position and then moved downwardly until its
right-hand end engages stop 23 once each fifteen
minutes.

These up and down or reclplocatmg move-
ments of the cam follower {7 may be used to
operate any desired type of device. Also, such
operation may be direct or indirect through suit-
able conpecting means. In the present instance,
1 have shown the cam follower {7 as operating a
switch of the mercury switch type through suit-
able connecting linkage, For this purpose, the
right-hand end of cam follower {7 is provided
with an operating pin 24. The pin 24 cooperates
with cam surfaces 25 and 26 formed on two edges
of one arm of g bell-crank 27 which is in turn
pivoted to the base plate (# at 28. Suitable bias-
ing means such as the coil spring 29 having one
end. secured to one of the arms of the bell crank
21, as. at 39, and its other end secured to a pin
31 carried by the hase plate 10, serves to main-
tain the cam surfaces 25 and 26 in engagement
with the actuating pin 24. A mercury switch
32 having the usyal electrodes in its left-hand
end. is mounted upon the other arm of the bell-
crank 21. The relation of the parts is such, as
shown in Pig. 1, that when the right-hand end
of cam follower 17 is engaging stop pin 23, the
bell-crank 27 is in such position that the mer-
cury switch 32 is tilted to the left so that the mer-
cury therein bridges the electrades carried in the
left-hand end of the mercury switch thereby com-
pleting an electrical circuif, therethrough.

Upon movement of cam Li in a counter- clock-
wise direction, as one of the “off” surfaces 15
thereof raises the follower pin {38, the actuating
pin 24 carried at the right-hand end of cam fol-
lower {1 will rotate bell-crank 27 in a clockwise
direction about its pivot 28 and tilt mercury
switch 32 towards the right. As aresult, the mer-

cury therein will flow to the right-hand end of
the mercury switch 32, thereby interrupting the
circuit. therethrough. In this manner, upon con-
tinued and constant rotation of the cam t{ at the
rate of one revolution per hour, the mercury
switch 32 will be opened and closed four times an
hour, or once each fifteen minutes.
In order to adjust the length of time which the
mercury switch will be closed, the pivot {8 for
_the left-hand end of cam follower i1 may be ad-
justed in the base plate. 10 by sliding it up or down
in a slot 35 provided therein. With the parts
in the positions. shown, the pivot (8 is placed at

an intermediate point in slot 36 with the result

that the switch .32 will remain on or closed for
substantially three and a half minutes out of
every fifteen minutes. Now if the pivot 18 is
moved to the upper end of the slot 35, the result
will be to maintain the mercury switch 32 in
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closed position substantially seven minutes out
of each fifteen minutes. It will be seen that upon
such upward movement of pivot 18, the follower
pin 18 will likewise move upwardly. As a result,
the cam {1 will have to turn further before one
of the off portions i5 thereof engages the follower
pin 19 and lifts the cam follower {7 s0 as to move
the mercury switch 82 to its off position. Sim-
ilarly, upon continued rotation of the cam ¢, as
the pin {9 starts riding down one of the on
portions 16 of the cam, the mercury switch 32
will be moved to its on position more guickly since
the follower pin {9 need only ride down such on
portion {8 a relatively short amount before the
right-hand end of cam follower (T will have
moved down to the switeh closing position. On
the other hand, if the pivot 18 be moved down to
the lower end of slot 35, the mercury switch 32
will remain on for only approximately one minute
out of every fifteen minutes. Such downward
movement of the pivot 8 moves the cam follower
{9 downwardly to a position in which adjacent

. on and off surfaces {5 and i6 of the cam are very
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close together so that there will only be a rela-
tively short period of time during which the
right-hand end of cam follower (1 is sufficiently
low to permit a switch closing movement of the
mercury switch 32.

With the parts thus far described, the mercury
switch 32 is closed every fifteen minutes and the
length of time which it is closed may be adjusted
from one minute to seven minutes simply by sift-
ing the pivotal member 8 for the left-hand end
of cam follower i1 upwardly and downwardly
within the slot 85 provided in base plate. (0. It
will thus be seen that I have provided a, simple
adjusting mechanism for varying the duration of
switch closure, which mechanism eliminates the
necessity of using relatively. movable cam sur-
faces or similar complicated expedients.

The cam 12 is provided with four operating
surfaces. 'Two of these, numered 37, are exactly
alike and have relatively small radil. A third of
these cam surfaces indicated at 38 has a somewhat
larger radius and the fourth surface 38 has a
still larger radius. Cooperating with the surfaces
of cam #2, which cam might well be termed the
interrupter cam, is an interrupter plate or mem-
ber 48. The interrupter member 40 is pivoted
upon the base plate {0 by a shiftable pivot, the
details of whieh are shown in Figs. 2 and 3.
Turning to these figures, it will be seen that the
base plate 10 is provided with a slot comprising
three holes 41, 42 and 43 which are spaced from
each other and are joined together by slotted por-
tions having a width less than the diameter of the
holes 41, &2 and 43. A screw 44 is provided with
a shank having a diameter substantially equal to
the width of the slots which interconnect the
holes 44, 82 and 43. As shown in Fig. 2, the
screw. 44 is extending through the hole &t and
likewise extends through a spacing washer 45.
The end of the shank is provided with a reduced
screw-threaded portion 46 which is-threaded into
the interrupter plate 40. A cup shaped member
47 is mounted on the shank between the head of
the screw 44 and the base plate I8 and a coil
spring has one end engaging the head of the screw
and its other end engaging the bottom of the cup
shaped member 47 in a manner to press the cup

. shaped member 47 against the base plate 16. The

bottom of the cup shaped member 47 is provided
with a shoulder portion 49 which snugly engages
the hole &i. If it is desired to. shift the pivotal
point of the interrupter plate 48, it is only neces-
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" 8ary to pull outwardly on the cup shaped member
. 41 against the pressure of spring 48. This re-

moves the extension 49 from the hole 41, where-
upon the complete assembly may be slid in the
slots joining holes 41, 42 and 43. When the de-
sired position is reached, releasing of. the cup
shaped member 47 permits the spring 48 to press
the extension 49 into the proper hole 42 or 43 as
selected by the person adjusting the apparatus.
As a result, the pivotal point for the interrupter
plate 40 may be shifted from hole 41 to hole 42,

- or to hole 43 at the option of the operator. With
~the parts as shown in Fig. 1, the pivotal point of
~ . the interrupter plate 40 is located in the hole 41.

Turning back to Fig. 1, it will be seen that the
interrupter 40 is provided with a follower portion
51 which cooperates with the surfaces of cam i2.

A spring 52 has one end. connected to an ex-
tension 53 of the interrupter plate 40 and its other
end secured to a pin 54 mounted on base plate 10.
This spring 52 biases the interrupter plate 40 in
a counter-clockwise direction about its pivot so as
to maintain cam follower portion 51 in engage-
ment with the various cam surfaces of cam {2.

Interrupter plate 40 is further provided with an .
upward extension or interrupting finger 55 which
.extends above stop pin 23 and which, under cer-

tain conditions, is adapted to be moved into en-
gagement with the right-hand side of stop pin 23.
With the interrupter plate 40 pivoted in hole 41
of base plate 10 as shown in Fig. 1, it will be noted
that the cam surfaces 37T, even though of small
radius, have sufficient throw to maintain the in-

_ terrupter finger 55 at a point spaced to the right

from stop pin 23. Now as the cams If and (2
rotate in counter-clockwise direction, the inter-
rupter finger 55 will never move any . closer to
stop pin 23, but, to the contrary, will move even
further away from this stop pin since the cam
surfaces 38 and 39 are each provided with a ra-
dius larger than those of the cam surfaces 31.
Therefore, under these conditions of adjustment
of the interrupter plate 40, no interruptions of

"the operation of switch 32 will take place and this

switch will be operated once each fifteen minutes

as heretofore explained.

Turning now to Fig. 4, the parts are shown in
the same general position as in Fig. 1 except that
the interrupter plate 40 has had its pivot shifted
from the hole 41 in the base plate 10 to the hole
42 thereoi. As g result of this shifting, as the
cams {1 and 12 moved to the position shown and
while the cam follower {1 was stil] in a somewhat

- raised position due to the cooperation of foliower

pin I8 with one of the “on” surfaces 16, the sur-

“faces of cam 12 in cooperation with the new piv-

otal point of interrupter plate 40 permitted the
same to move to such a position that the inter-
rupter finger 55 is now engaging the stop pin 23
and extending thereabove. As a result, the ex-
treme right-hand end of cam follower {1 has had
its downward movement stopped by engaging the
tip of the interrupter finger 55. As a result, the

+cam follower IT has not been permitted to move
-to its extreme downward position. Such engage-

ment of the right-hand end of cam follower 11

swith the upper tip of interrupter finger 55 has

prevented the right-hand end of cam follower
T from moving into engagement with stop pin
23. As a result, the actuating pin 24 is engaging

.the cam surface 26 of the bell-crank 21 whereby

the bell-crank 27 is held in such position that the
mercury switch 32 is tilted to the right and the
circuit therethrough is open. In other words, the
interrupter plate 40 has prevented the switch 32
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from moving to its closed position as such switch
would have done had the pivotal point 46 of the
interrupter plate 40 remained in the hole 41 in-
stead of being shifted to the hole 42. Now as the
cams Il -and 12 continue to rotate in counter-
clockwise direction, the surface 38 of cam (2
which has a larger radius than the surface 31
will approach the cam follower portion 51 of the
interrupter plate 40. As a result, the interrupter
plate 40 will move toward the dotted line posi-
tion, which is the position it assumes when the
cam 12 has moved to the dotted line position.
With the interrupter plate 40 in the dotted line
position, the interrupter finger 55 has again been
moved away from the stop pin 23 and is no longer
positioned under the extreme right-hand end of
cam follower I17. The cam follower 1T will there-
fore be permitted to move downwardly to its
usual full extent with the result that switch 32
will move to closed position in the same manner
as it did in Fig. 1. Upon further counter-clock-
wise rotation of cam I1 to an extent determined
upon the setting of pivotal member 18 within slot
35, the cam follower 1T will again be raised suffi-
ciently to move mercury switch 32 to its off posi-
tion. Further continued counter-clockwise move-
ment of cams {{ and 12 will again present the
other cam surface 37 to the cam follower portion
51 of interrupter plate 46. Therefore, as the cam
follower 71 again starts its succeeding down-
ward movement, the interrupter finger 55 will
again move into engagement with stop pin 23 to
a position in which it is underneath the extreme
right-hand end of cam follower I1. As a result,
once more cam follower {71 will not be permitted
to complete its full downward movement and
switch 32 will again be held in its off position.
Upon further rotation of the cams {1 angd 12, cam
surface 39 having the largest radius will present
itself to cam follower portion 51 of interrupter
plate 40 and the interrupter plate 40 will then
move to a position in which interrupter finger 55
is even further to the right than shown in the
dotted line position. Under these conditions, cam
follower IT will of course be permitted to com-
plete its full downward movement so that mer-
cury switch 32 will again move to closed position.
It therefore follows, with the interrupter plate
48 pivoted in the hole 42 of bhase plate 10, the cam
follower 17 is permitted to move downwardly to
its fullest extent twice for each complete revolu-
tion of the cam t1. Mercury switch 32 will there-
fore move to closed position only twice per revo-
lution of cam 11 or twice an hour—that is only
once each half hour instead of once each fifteen
minutes as was the case in connection with Fig, 1.
Turning to Fig. 5, the pivotal point of inter-
rupter plate 40 has now been moved to hole 43 in
base 0. As shown in full lines, when the cam
surface 38 of intermediate radius of cam (2 is
presented to cam follower portion 51 of inter-
rupter plate 40, due to the new position of the
pivotal point of interrupter plate 40, interrupter
finger 55 is nevertheless positioned against stop -
pin 23 and underneath the extreme right-hand
end of cam follower I1. It follows, that upon
rotation of cams {1 and (2 in a counter-clockwise
direction, the next succeeding surface 37 of still
smaller radius of cam 12 will likewise permit the
interrupter finger 55 to move into engagement
with stop pin 23 and underneath the extreme
right-hand end of cam follower I1. However,
upon continued rotation and presentation of cam
surface 39 of cam 12, which cam surface has the
largest radius, the interrupter plate 40 will be
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“moved to the dotted position wherein the inter-

rupter finger §5 has been moved away from stop

‘pin 23 and out from underneath the extreme

right-hand end of cam follower i{7. Therefore,

- during this one part of the complete revolution of

cams 1}-and 12, the cam follower {7 is permitted
to move to its lowermost position in which the
right-hand énd engages stop pin 23 and the mer-
cury switeh 32 closes. During each of the cther
three reciprocations of cam follower 11, its down-

‘ward movement is quickly stopped by the inter-
~rupted finger §5 so that the mercury switch 32
' is unable to close during these three partial
.- downward movements of the cam follower i7. In

other words, the mercury switch 32 moves to
closed. position but once during an hour’s time

which is required for a complete revolution of
-the cam {1 when the interrupter 40 is pivoted in
“the hole 43 of base plate 0.

It will ‘thus be seen that I have provided a
very simple means of adjusting the number of
timeés the mercury switch 32 will be actuated to
its closed position simply by changing the pivetal
point of the interrupter plate 49. With the in-
terrupter ‘plate 40 pivoted in hole #{ as shown
in Fig. 1, the mercury switch 32 is moved to
closed position four times each hour or once every
fifteen ‘minutes: With the interrupter plate 49

-pivoted in the hole 42 as shown in Fig. 4, the mer-
cury switch 32 closes only twice each hour or

onece every thirty minutes. With the interrupter

‘plate 40 pivoted in the hole 43 as shown in Fig. 5,

the mercury switch 32 is permitted to move to
‘¢losed position only once every hour. Regard-
less of the pivotal poing of interrupter plate 49,
the shape of the parts as shown in the drawings

-is ‘so arranged that the duration of whatever

number of switch closures is allowed mercury

‘switch 32 may be changed from 1 minute to seven

minutes by simply sliding the pivot 18 up and
-down in the slot 35 of plate 10.

From the foregoing description it will be ob-
vious that I have provided a very simple timing
mechanism in which most of the parts may be
made from simple ordinary stampings. This
mechanism, in spite of its simplicity, neverthe-
less provides for adjustment of the periodicity or
frequency at which the mercury switch 82 is
closed and likewise provides for changing or
adiusting the duration of each switch closure
petiod. Each of these adjustments may readily

"be made while the parts -are moving and the
“apparatus is in normal operation. Furthermore,

such devices as changing the relative positions
of cam surfaces, moving 'a cam follower bodily
or sidewise so that it in effect engages a different
cam than before and similar cumbersome and
expensive modes of construction have been en-
tirely eliminated in my apparatus.

~ Turning now to Fig. 6, T have shown -one ‘of
the manners in which my simplified timing ap-
paratus may be utilized. I have shown a con-

" stantly energized timer motor 88 connected to

Jine ‘wires 61 and 62 by means of wires 63 and

§4. 'The timer motor 88 would of course be con-

nected to the shaft 13 of my timing mechanism
through any suitable gear reduction so-as to«drive
‘the ‘shaft 13 at a speed ©of one 1evolutmn per

“howur.
The system -of Fig. 6 includes .a room thexmo-f

stat 85 of usual censtruction having-comtact-arms

86 and 87 which sequentially engage stationary

contacts 68 and ‘89 in the -order naned updtn
“The-room thermostat §scon-
trols ‘energization ‘of -a reldy T8 having an :gper-
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ating coil 71 and an armature 12,  Armature 12
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operates a maintaining switch 13 as well as load
switches 14 and 15. Power for the room thermo-
stat and relay is provided by the low voltage sec-
ondary 11 of a transformer 18 having a prlmaly
19 connected to the line wires 61 and 62.

. With the parts in the position shown, the room
thermostat is in its open position since the
room temperature is sufficiently high. Even
though the room thermostat is satisfied, how-
ever, the stoker motor 80 will be operated pe-
riodically by the mercury switch 32 at a frequency
and for u duration of time determined by the
settings of my novel timing mechanism. as here-
tofore explained. This circuit for stoker motor
80 goes from line wire 61 through wires 81 and
82 to the mercury switch 32, then by a wire 83
to the stoker motor, and then back to the other
line 62 by wire 84.

When the room temperature falls sufficiently
to close both sets of room thermostat contacts,
relay coil 71 is energized as follows: secondaly
71, wire 85, contact 8, contact blade 65, contact
plade 87, contact 68, wire 86, relay coil T4, and
wire 87 to the other side of secondary 73. Sueh
energization of relay coil T4 closes the switches
73, 74 and 15. Closure of switch 73 establishes
s holding circuit for relay coil T{ which is in-
dependent of contact blade 6% and contact 69 so
that the relay ceoil Tt will remain energized upon
3 frst rise in temperature as is well known in -
the art. This holding circuit is as follows: set-
cndary 77, wire, 83, contact 88, contact blade GE,
wire 98, switch 73, wire 89, relay coil M, and
wire 87 to the other side of secondary V1.
Crosure of switch 78 energizes stoker motor 80 as
foltows: line §1, wire 81, wire 98, switch 74, wire
81, stoker motor 8¢, and wire 88 to the other
line wire $2. Closure of switch 75 energizés
plower motor 9% as Tollows: line wire §i, wire 81,
wire 98, wire '§2, switch 15, wire §3, blower motor
5 gnd wire 54 to the other line wie §2.

When the room thermostat becomes entuely
satisfied and separates contact biade 86 from
contact 68 as well as contact blade 87 from con-
tact 89, relay coil 11 will be deenergized and
all of the switches 13, 74 and 15 will open.. As
g result, stoker motor 80 and blowel motor 83 w111
be deenergizad.

While I have shown the use of separate stoker
and blower motors wherein the blower moetor is
cnly energized upen a demand for heat by the
roorn thermostat whereas the stoker motor is
energized either upon a demand for heat by the
room thermostat -or upon closure of the fire
mainteining switch 32, it is to be understood
that g.single motor-could be used asis well known
in the art. Likewise. while I have shown .my
nove! timing mechanism arranged with adjust-
ments of the type paxticularly adapied for stoker
cperstion, itiis to beamderstood that other vanges
of adjustment could easily beincornorated there-
in where i% is desived to use my novel dimer - in
connection with apparatus other than stokers.
Pusthermore, the rnecivrocatory movements.  of
cam Tollower 17 andthe interruptions thereoi by
the interrupter plate 48 'may be uiilized to con-
trol any desired type of apparatus, other than a
switch, either divectly or through wvarious me-

chanical conmections, depending entirely uponthe

use 4o which it is desired to put my novel timing
mechanism.

While I have shown and described o preferved
embodiment :of ‘my invention -ard. its applica-
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tion to a preferred use, as in the controlling of
stokers, it is to be understood that many changes
can readily be made by those skilled in the art
and I therefore intend to be limited only by
the scope of the appended claims.

I claim as my invention:

1. A timing mechanism, comprising, in combi-
nation, a device to be actuated periodically and
repeatedly from a first position to a second posi-
tion, actuating means which periodically and re-
peatedly moves said device from said first posi-
tion to said second position upon substantially
constant movement of said actuating means,
movable means movable to a position to prevent
actuation of said device by the actuating means,
and means to control said movable means to auto-
matically and repeatedly move it to its position
in which it permits actuation of said device at
a periodicity selectively less than that at which
the actuating means moves to its actuating posi-
tion.

2. A timing mechanism, comprising, in combi-
nation, a device to be actuated periodically and
repeatedly from a first position to a second posi-
tion, actuating means which periodically and re-
peatedly moves said device from said first posi-
tion to said second position upon substantially
constant movement of said actuating means,
movable means movable to a position to prevent
actuation of said device by the actuating means.
means to control said movable means to auto-
matically and repeatedly move it to its position
in which it permits actuation of said device, and
means for selectively controlling the periodicity
at which said movable means is moved io its
last-named pesition by the substantially constant
movement of said actuating means.

3. The combination with a device to be actu-
ated and means for periodically and repeatedly
actuating said device to a predeterminegd posi-
tion, of means operable to prevent such actua-
tion of said device and movable to an operative
position permitting actuation of said device, abut-
ment mesns for maintaining said last named
means in position to prevent actuation of said
device, and means to selectively place said pre-
venting means in said operative positicn during
a predetermined number of times said actuating
means moves to its device actuating position.

4. The combination with a device to be asctu-
ated and means for periodically and repeatedly
actuating said device to a predetermined posi-
tion, of means operable to prevent such actua-
tion of said device and movable to an operative
position permitting actuation of said device,
means to place said preventing means in sazid
operative position during a predetermined num-
ber of times said actuating means moves to its
device actuating position. and adjustable means
to determine the number of times said actuat-
ing means will ke prevented from moving said
device to its predetermined position in respect
to the number of times it will be vermitted 4o
move the device tn said predetermined nosition,

5. The combination with a device to be actu-
ated and means for periodically and repeatedly
actuating said device to a predetermined position,
of means operable to prevent actuation of said
dévice to said predetermined position, cam raeans
orerable to move said preventing means to per-
mit actuation of said device, and adiustable means
to determine the ratio of operation of said de-
vice to non-operation of said device by said actu-
ating means and to selectively vary the time said
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5 .
device is maintained in said predetermined posi- -
tion.

6. The combination with a device to be actu-
ated and means for periodically and repeatedly
actuating said device to a predetermined posi-
tion, of movable means movable selectively to
pesitions preventing or permitting operation of
said device by the actuating means, cam means
including portions having different throws for
operating said movable means, and adjusting
means associated with one of said two last-named -
means %o determine which portions of said cam
means shall be effective to position said mov- -
able member in each of its two positions. :

7. The combination with a device to be actu--
ated and means for pericdically and repeatedly .
actuating said device to a predetermined posi-
tion, of movakle means movable selectively to .
positions preventing or permitting operation of
said device by the actuating means. cam means
for operating said movable mesns to sach of its:
positicns, adjustable means asscciated with ons
of said two last-mentioned means to vary the
ratio between device actuation and prevention

by said movable means, and independent means

associated with the other of said two mentioned
means to selectively vary the period of time said -
device is maintained in said predetermined posi-
tion.

8. The combination with a device to be actu-
ated and means for periodically and repeatedly
actuating said device to a predetermined position,
a movable member movable selectively to posi-
tions permitting or preventing actuation of said
device by the actuating means, cam means for
actuating said movable member, and means for
bodily adjusting said movable member in re-
spect to said cam means to vary the ratio between
device actuation and prevention by said movable
member,

9. The combination with a device to be actu-
ated and means for periodically and repeatedly
actuating said device tc a predetermined DOSi~
tion, a pivoted member movable selectively to
positions permitting or preventing actuation of
said device by the actuating means, a cam having
a variable contour for moving said movable mem-
ker whereby said movable member is moved back
and forth variable amounts about its pivot during
a single revolution of said cam, and means for
shifting the pivot of said movable member to
determine which portions of the variable con-
tour of said cam shall be effective to move said
pivoted member to one of its $wo aforementioned
positions.

10. In a timing device, in combination, a de-
vice t0 be repeatedly actuated from a first posi-
tion to a second position, cam means associated
with szid device normally effective to repeatedly
and periodically actuate said device to its two
positions, means physically independent of said
cam means to selectively vary the time s2id device
is maintained in either of its two positions, means
physically independent of said cam means but
synchronized ftherewith to prevent actuation of
said device to one of its positions at least part
of the time, and adjustable means to render said
last-named means effective or ineffective.

1i. In combination, a device to be actuated,
cam means having a plurality of high dwells
associated with said device for repeatedly actu-
ating said device, a. member vhysically independ-
ent of said cam means movable to positions to
permit or prevent actuation of said device by

certain high dwells of said cam means, and means
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for simultaneously driving said cam means and
for positioning said member. .

12. In combination, a device to be actuated,
cam means associaled with said device for re-
peatedly actuating said device, a member physi-
cally independent of said cam means movable
to positions to permit or prevent actuation of
said device by said cam means, means for simul-
taneously driving said cam means and for posi-
tioning said member, and adjustable means to
determine the number of device actuations per-
mitted by said movable member in respect to
the total number of actuations which would take
place if said movable member were maintained
continuously in its device actuation permifting
position. .

13. In g timing mechanism, a device to be actu-
ated, a first cam for actuating said device, a
second cam for preventing actuation of said de-
vice by said first cam, a single driving means for
both of said cams, an adjustable means fo deter-
mine the ratio of device actuation to device non-
actuation permitted by said second cam.

14. In a timing mechanism, in combination, a
cam, & pivoted cam follower which is oscillated by
said cam upon rotation of said cam, a device

actuated by said cam follower, means for shift--

ing the pivot point of said cam follower to vary

2,373,186

the amount of movement imparted to said cam
follower by .said cam; and means preventing

" movement of said ¢am follower from actuating-

10

said device.

15. In a timing mechanism, in combination, a
cam, a pivoted cam follower which is oscillated
by said cam upon rotation of said cam, & device
actuated by said cam follower, 2 member mov-
able to g position to prevent movement of said
cam follower from actuating said device, and:
means to move said member to said position at
predetermined intervals correlated with the rota-
tion of said cam to thereby prevent actuation
of said device at predetermined times.

16. In 2 timing mechanism, in combination, a
cam, a pivoted cam follower which is oscillated by -
said cam upon rotation of said cam, a device
actuated by said cam follower, a member movable
to a position to prevent. said cam follower from -
following said cam, means to move said member
to said position at predetermined intervals cor-
related with the rotation of said cam fo thereby
prevent actuation of said device at predetermined
times, and means to adjust the effect of said
last-named means on said movable member fo
cause said movable member to move to said
position at varying intervals of time. -
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