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15 Claims.

Our invention consists in new and useful im-
provements in pneumatic time control mecha-
nism and has for its object to provide a timing
device for use in conneciion with the periodic

5 operation of valves or the like, which is positive
and powerful in action, fiexible as to adjustment
and ralatively simple in principle and operation.

Although adapiable to many uses, as will be
chvicus from the following description, our in~
vention is primarily designed for use in connec-
tion with a pilot valve mechanisia for controlling
one or more mobor valves in an asseribly such for
example as that shown and described in the co-
pending application of Leon J. Griffey, Serial No.
2.858, patented July 21, 1936, No. 2,048,607,

Heretofore, various forins of time control mech-
anism have been employed for periodically oper-
ating valves, switches or the like, wherein conven-
tional spring clocks, electric clocks or turbines
have been employed as the controlling raecha-
nism. However, with manually wound clock
mechanisms, constant supervision and periodic
winding by the operator have been necessary, and
in many instances, eleciric power for operating
an electric clock has not been available ab the
points of installation. Furthermore, in mecha-
nisms empleying a turbine as the operating
medium, a change in operating pressure changes
the timing of the clock, whereas with the power
30 ynit designed by us, the timing device is capakle

of operaticn with no error in time and with a wide
range of pressure change. )
It is the primery object of our invention to
avercome the disadvaniages and inadeguacies of
35 gevices heretofore employed and to this end we

have provided s pressure actuated diaphragm
power unit which serves as the driving means
for the time controlled pilot valve operating
mechanism and at the same time winds the maln
spring of the clock machanism and maintains the
same in constant operating condition.

A further chject of our inventict is to provid
means for controliing and adjusting the opera-
45 tion of the pilet valve actuating mechanism for
any combinstion of movement and idleness.
That is, the device may be so adjusted as to be
capable of constant movement, or to any fixed
sime of movement, once for example in every
iwenty-four hours, remaining idle for the re-
mainder of said twenty-four hours.

with the akove and cther cbiects in view
which will appear as the description proceeds,
our invention consists in the novel features here-
in set forth, illustrated in the accompanying
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drawings and more particularly pointed out in

the appended claims. .

Referring to the drawings in which numerals
of like character designate similar parts through-
out the several views,

Fig. 1 is a view in vear elevation partly in sec-
tion, showing the power unit and time control
mechanism.

Fig. 2 is an enlarged sectional detail of a por-
tion of Fig. 1.

Fig. 3 is a view in front elevation partly broken
away to iltustrate the stop adjustment and actu-
ating means for the valve conirclling disc.

Fig. 4 is a sectional view taken on line 4§ of

Fig, 1 showing the power unif, time control mech- ;

anism and the disc stop adjustment.

Fig. b is an enlarged detail of the lever for
periodically operating the disphragm valve.

Fig. 6 is an enlarged sectional detail of the
main spring winding yoke.

Pig. 7 is a perspective view of the same.

Fig. 8 is a detail perspective of the pilot valve
operating lever, and )

Fig. 9 is a detail perspective of the combined

stop and pawl member employed in connection

with the disc operating mechanism shown in
Big. 3.

In the drawings, § represents a base meinber
which is preferably composed of suitable cast
metal and is provided with a plurality of longl-
tudinally extending fluid passageways and a pilot
valve shown in dotted lines in Fig. 3 and similar
to the arrangement shown in said co-pending ap-
plication now Patent No, 2,848,607. A pipe 2 leads
from a source of operating pressure fluid and
terminates in communication with a conventional
pressure reducing valve 3, one outlet of which is
connecied by an L 4 and short pive 5 to the inlet
passageway in the body member i. A pilot valve

connected to stem B (sce Figs. 3 and 4), controls
" the passage of fiuid from the inlet passageway to

a plurality of discharge passageways, the outlet
ends of which are shown as ciosed by piugs T and
& but which when assembled are connected into
conduits leading to respective motor valve dia-
phragms. The foregoing is more fully described
in said co-pending appiication but is briefly re-
ferred o herein to present a more complete pic-
ture of the entire assembly forming the subject
matter of the present inveniion.

The opposite cutlet of the pressure reducing
valve 3 is connected into & T 8, one end of which
is provided with a pop valve k8, its other end dis-
charging through a line i! into the inlet end of a
diapnragm champer {12, The inlet end of the dia-

10

15

95

30

35

40

45

50

55




10

15

20

25

30

35

50

56

60

65

70

75

2

phragin chamber forms a housing 3 for a suit-
abie valve i4 having an upwardly projecting stem
I5 (Fig. 1), said valve being normally held by
spring means in closed position. A diaphragm
i6 extends across the diaphragm chamber and is
secured in place by any conventional means be-
tween the fianges of the chamber 12.

The upper end of the diaphragm chamber §2
is provided with an internally threaded boss I8
adapted to receive an adjustable diaphragm stop
sleeve 28 which extends downwardly a predeter-
mined distance in the upper half of the dia-
phragm chamber for the purpose hereinafter
set forth. The sleeve 28§ is internally threaded
to raceive the lower end of a tubular distance
piece 21, the upper end of which terminates
within a housing 22 for the time control mecha-
nism as shown in Fig. 1. The weight of the
diaphragm chamber is supported by this distance
piece 21 and is prevented from turning on the
latter after adjustment, by means of a suitable
bracket {7 fastened to the main housing 18 car-~
ried by the base member §. .

At the central portion of the diaphragm (6
we securs the lower end of an upwardly extend-
ing sleeve 22 which prejects through the bore
of the distance piece 2! in sliding engagement
with the upper end thereof., The upper end of
the sleeve 28 terminates in a cylindrical rack 24
which is movable up and down with said sleeve
in response ¢ the movement of tiw diaphiragin
§8, the teeth of said rack meshing with the teeth
of a gear 25 hereinafter referred tc more in de-
tail.

Ixtending through the center of sleeve 23 is a
valve operating plunger 28, the lower end of
which projects through the diaphragm (§ and
terminates in an enlarged head 27 immediately
in line with the valve stem (5, its upper end

xtending keyond the terminus of said sleeve g
predetermined distance for engagement by a
pivoted lever 28, the operation of which is effect-
ed by the time control mechanism as will here-
inafter appear. A bushing 2% at the lower end
of the sleeve 28 slidably engages the lower end of
the plunger 28 (see Fig. 2), and a similar bush-
ing 38 at the upper end of said sleeve slidably
guides the corresponding end of said plunger.
Sufiicient clearance is provided between the lower
bushing 23 and the plunger 26 to permit the
escape of pressure fluld, and said sleeve is pro-
vided with a small port 8! above the hushing
which discharges pressure fluid from the inte-
rior of the sleeve intc the upper half of the dia-
phragm chamber {2 from whence it bleeds to
atmosphere through a port 32 in the wall of the
upper diaphragm casing. The sleeve 23 and
diaphragm € are normally maintained in the
position shcwn in Fig. 1 by the downward pres-
sure of a coil spring 33 located in the enlarged
lower portion of the distance piece 21 , sald spring
abutting an adapter 24 on the upper face of the
diaphragm (8. ‘

Returning to the gear 25, it will be seen from
Fig. 1 that when the sleeve 23 and the rack %4
carried thereby are moved upwardly hy nres-
sure under the diaphragm I8, said gear 25 is
rotated in clockwise direction. This gear is
fixed on a shaft 33 which also carries a crank
arm 36, the outer end of which rides within
a yocke 37. This yoke is preferably of an in-
verted U-shape in cross section, its side walls
being provided with longitudinally extending
slots 38 adapted to receive the projecting ends
of a pin 339 extending transversely through the

2,106,094

end of crank arm 38. Details of this yoke ar-
rangement are shown in Figs. 6 and 7 of the
drawings. One side wall of the yoke 37 is ex-
tended longitudinally to form an arm 48, the
end of which is fastened to a coil spring 41 fixed
as at 42 to & suitable point on the rear clock
plate {42 (Fig. 4), said spring normally tending
to draw the yoke 37 toward the right, looking at
Fig. 1. The forward end of the top portion
of the yoke 37 is bent downwardly at an angle
as at 43 to form a pawl member for engagement
with the teeth of a ratchet 44 mounted on a shaft
45 and freely rotatable thereon directly in front
of the arm 43 and in line with the yoke 31.

4§ represents the main spring of the time con-
trol mechanism which surrounds the shaft 45 as
shown in g, 4, being secured at one end to the
ratchet 44 and at its other end to a timing gear
£7 fixed to the shaft 45. The shaft 45 is geared
to a balance wheel 48 in the conventional man-
ner (not shown) which regulates the speed of
rotation of said shaft at exactly one revolution
per hour by means of a hair spring 49 and hair
spring adjustment lever 53. A stem and knob 48’
project through the rear of the clock housing,
said stera being operatively connected to the
balance wheel 4% for starting purposes as will
hereinafter appear.

The timing gear 47 is provided with sixty
teeth, and as it is fixed to the shaft &3, rotates
at a speed ef one revoluticn per hour or a
distance of one tooth per minute. The lcver 28
heretofore referred to is pivotally mounted on
a shaft 5f (Fig. 1) and is provided adjacent the
periphery of the gear 4% with an abutment 52,
and at its other end with a right angular hori-
zontal projection §53, shown in detail in Fig. 5,
which lies immediately above the upper extremi~
ity of the valve plunger 2§ and is norraally en-
gaged thereby, with the abutment 32 riding in
the notches of the respective teeth of the timing
gear 471. Thus, the cperation of the main spring
and clock mechanism rotates the timing gear
4T at the rate of one revciution per liour as be-
fore stated, which causes onz tcoth psr minute
to engage the inclined face of the abuiment 52
and rocks the lever 28 on the shaft 51 in counter-
clockwise direction, looking at Fig. 1. This
movement depresses the plunger 28 by means
of the prejection 5% and in turn causes the valve
stem 6 of valve {§ fo 2 depressed, opening the
valve and permitting pressure fuid from line f4
to enter the pressure chamber under the dia-
phragm £5. The pressure under the diaphragm

forces the same upwardly and witn it the sleeve |

23 which, through the medium of the cylindrical
rack 24, rotates the gear 25 and shaft 35 in
clockwise direction. The upward movement of
the diaphragm {6 and parts connected thereto
is controiled by the adjustable stop sleeve 26.
The crank arm 26 fixed to the shaft 35 is cor-
respondingly. rotated in clockwise direction to-
gether with the pin 38, thus relieving the ten-
sion on the spring 4i astached to the yoke 31
and permitting said spring through arm 48 to
pull the yoke to the right in Fig. 1.

During this movement of the yoke, the pawl
member 43 at the forward end of the yoke
engages an adjacent tooth on ratchet 44 and
rotates the same in clockwise direction. This
ratchet £4 being freely rotatakle on shaft 45 and
fized to the main spring 48, winds said main
spring until such movement is stopped by the
arm 38 reaching the end of its travel, This
winding will take place upon each movement of
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the crank arm 36 by the rack 24 and sleeve 23
until the resistance of the main spring 48 is
equal to the tension of spring 44, after which
the pin 89 will move freely in slot 33 with no
further winding of the main spring £8. A snap
paw! 54 pivotally mounted as at 5 is normally
held in engagement with the teeth on the ratchet
44 by means of a spring 56 and maintains the
wind of the main spring 46 by preventing the
ratchet 44 from rotating in a reverse direction.

Turning to Figs. 3 and 4, it will be seen that
the shaft 35 which carries the pinion 25 is elon-
gated and extends forwardly through the wall
of the main housing {8 and terminates in the
front thereof where it carries a crank 57 held in
place by a set screw 58, the upper end of said
crank being bent at right angles to form an
abutment 59 (see Fig. 4). On the same shait
35 adjacent the crank arm 51, an upwardiy pro-
jecting lever 68 is freely mounted, the upper
end of said lever carrying a pivoted actuating
channel 8! (see Figs. 3 and 9). The forward end
of the channel §f is closed as at 6% to form a
pawl which is normally held in engagement with
the teeth of a ratchet §3 by means of a spring
64. The ratchet 88 is fixed to a co-axial gear
85 which in turn meshes with a large gear €6
fixed on a hub 87 hereinafter referred to more in
detail.

A rating screw 88 suitably mounted in a tapped
post 69 provided with a lock nut 70 limits. the
pick-up of ratchet teeth on ratchet 63 by the ac-
tuating channel 61. In other words, by adjust-
ing the position of the rating screw 68 in the post
89 so as to move its inner end either to the right
or to the left, varies the position of the actuating
channel §{ with respect to the ratchet 63. The
spring 64 serves the dual purpose of maintaining
the pawl end of the actuating channel 61 in en-
gagement with the periphery of the ratchet 63
and normally tends to pull the actuating chan-
nel and lever 60 in a clockwise direction into
engagement with the end of the rating screw 68
to pick up a predetermined number of teeth on
the ratchet 63. Thus, by varying the- position
of the rating screw 68, the number of teeth picked
up may be correspondingly varied from one to
six teeth.

The upward movement of the rack 24 which
causes the rotation of the pinion 25 in & counter-
clockwise direction, looking at Fig. 3, correspond-
ingly rotates the crank §7 which, by means of the
angular abutment 59, engages the adjacent edge
of lever 60. This pulls the actuating channel €
away from the end of the rating screw 63 against
the tension of the spring 64, its pawl end 82 en-
gaging the teeth of the ratchet 63 and rotating
the Iatter in a counter-clockwise direction. Gear
65 fixed to the ratchet $3 and rotated thercby
causes the clockwise rotation of the large gear
66 a predetermined extent dependent upon the
setting of the rating screw. The ratchet 83 is
prevented from rotating in a reverse direction
by a snap pawl 7{ pivotally mounted at 712 and
normally held in engagement with the periphery
of the ratchet by a spring 18.

The hub 67 carrying the gear 88 rotates cn &
shaft 14 fastened to the clockcase {8 by a nui
15 and is held in place on this shaft by a shoulder
screw 16. On this same hub 61, we provide ‘a
time controlled disc 77T which is secured in place
by a knurled nut 78, the latter being locked to
the disc by set screws 79 as shown in Fig. 3. Thus,
the hub 61, gear 66 and disc 77 are held as a
unit and the time controlled disc 17 rotates at a

3

speed proportionate to the speed of rotation of
the ratchet gear 63.

Referring to Fig. 3, the disc 17 is provided with
three co-axial annular rows of apertures 80, 81
and 82 adapted to receive screw threaded pins
83 which, as in the similar disc in the aforemen-
tioned co-pending application, are provided with
knurled heads at their outer ends and project
laterally through the inner face of the disc as
shown in Fig. 4, to engage the operating lever
§4 of the pilot valve 6.

This operating lever 84, as shown in detail in
Fig. 8 and assembled in Fig. 3, comprises a sub-
stantially straight horizontally extending arm. 85
carrying a pin-engaging arm 886 which is secured
thereto in spaced relation by suitable rivets 87,
88 and 83, the pin-engaging end of arm 86 is
off-set as at 99 and provided with an abutment
having opposed cam surfaces 91 and 92 which
terminate in a common slot 83 for the purpose
hereinafter set forth. The opposite end of the
pin-engaging arm 86 is off-setf to a greater ex-
tent as at 94 to form a pivotal bearing 85 which
cooperates with a corresponding bearing 8¢
formed in the adjacent end of the arm 85. The
off-set portion 84 is retained in spaced relation
from the adjacent end of the arm 8% by a spacer
87 which is held in place by the rivet 89.

This mechanism just described is pivotally
mounted as at 98 on a suitable fulerum secured
to the wall of the casing 18 as shown in Fig. 3,
with the pin-engaging abutments 21 and 92 lying
immediately behind but slightly spaced from the
disec 77 and in line for engagement with the in-
ner projecting ends of pins 83 in the apertures
in said disc. '

At an intermediate point, the pin-engaging
arm 88 carries a valve engaging L. 99 which is
pivotally supported by the rivet 88, its foot ex-
tending forwardly and being provided with a
threaded aperture {89. The upper end of the
pilot valve 8 is threaded as shown in Figs, 3 and
4 to engage the aperture in the foot of the
L. 89, suitable adjusting nuts (8! being provided
to vary the operating position of the valve.

The opposite end of the horizontal lever 85 is
provided with a series of vertically spaced aper-
tures §62 adapted to co-operate with a raised
button of conventional design on the arm 103
adjustably mounted at {84 on the wall of the
casing {8, 'The arm 8% being resilient, its varying
positions are retained until positively changed by
means of this button and aperture arrangement.

Thus, as the disc 77 is rotated in clockwise di-
rection by the mechanism hereinbefore described,
the projecting inner ends of the pins 83 arranged
at predetermined positions in the apertures 88, 8!
and 82 successively engage the respective cam
surfaces 81 and 92 to positively move the arm 84
up or down. This movement is transmiftted by
means of the L. 88 to the pilot valve 6 in a manner
similar to that described in connection with the
aforesaid co-pending application Serial No.
8,359, As the engaging pin reaches the end of the
cam surface, it passes freely through the slot 923
and continues in its path, the arm:assembly 84
being retained in its assumed position until posi-
tivaly changed.by the engagement of a subseqiient
pin 336 with the abutment of the pin-engaging
arm 88.

In some instances it is desirable and necessary
to provide for a contro! which will operate the
disc 77 through any desired span of time and
then entirely stop the operation of said disc for
a desired period before resuming its rotation. In

10

15

20

25

30

35

40

45

50

55

60

65

70

76




10

15

20

134
ot

30

35

40

45

50

55

4

other words, it is desirable to have a control ad-
justment for the rotation of the disc 711 for any

‘combination of movement and idleness from con-

stant movement te any tixed time of movement,
one every twenty-four hours.

To this end we provide a pinion 185 which is
keyed to and rotates with the main spring shaft
45 at a constant speed of one revolution per hour.
This pinion meshes with a gear {06 on a shaft
which carries a second pinion 187 (see Fig. 1),
which latfer pinion rotates at the same speed
with gear 1066 and meshes with a gear 108 on an
enlarged shaft 139 as shown in Fig. 4. The re-
duction of speed through this train of gears gives
a resultant rotation to shaft 108 of one revolu-
tion per day.

As shown in Fig, 3, a stop disc 118 on the front
side of the housing {8 and behind the timing disc
31 is held in place on the forward end of the
shaft {68 by means of a suitable lock screw §f1,
said disc
tepped holes {i2 arranged in an annular row
near the periphery and adapted to receive stop
pins {43. Asin the case of the timing disc, these
pins are provided with knurled heads and are
screw-threaded for engagement with the holes
12, their inner ends projecting through the disc
as shown in Fig. 4.

The lower end of the lever 68 with operates
the actuating channel 61 is extended downwardly

.and suitably off-set to form a foot {14 (see PFig.

9), which lies in a plane hetween the disc 110
and the ratchet €3, in line for engagement with
any one of & series of pins inserted in said disc.
This fcot is so designed that when it contacts

one of the pins {{3 in the twenty-four hour disc:

i3, the entire pick-up mechanisin including the
gear actuating assembly lever §8 will be held in
its extreme counter-clockwise position out of con-
tact with the actuating crank 57 on the shaft 35.
Thus, as lcng as the foos 114§ at the lower end of
the actuating lever 68 is in contact with a pin {13
in the twenty-four hour dise t18, all rotation of
the timing disc 77 will cease. 'The power unit on
the opposite side of the casing {8 will continue to
operate but its only function will be to keep the
clock mechanism wound and maintain the tim-
ing of the entire unit.

The froent face cf the casing 18 may be closed
by any suitable means such as by the hinged door
18a, and the rear face of the clock housing 22 may
be closed by a plate 220 secured in place by suit-
akle screws or the like. The entire assembly may
be supported upon a vertical standard la or any
other suitable means.

In operation, there is a constant source of gas
pressure available through line {! from the gas

- line 2, and in order to start the mechanism, the
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operator depresses the extension 53 on the lever
28 which in turn forces the plunger 26 downward-
ly to open the valve 15, permitting pressure to
enter under the diaphragm (8. At the same
time, he starts the balance wheel 48 into motion
Iy turning the knob 48’. The pressure under the
diaphragn: forces the same upwardly and with
it the sleeve 2% and rack 24 to rotate the gear 25
as hereinbefore described. The valve 15  then
closes and the pressure fluid under the diaphragm
escapes through the clearance between the plung-
er 26 and the bushing 29 in the sleeve 23 and is
discharged through ports 31 and 32 to atmos-
phere.

The rotation of gear 25 in this manner has a
two~fold function. It winds the main spring of

-the clock through the medium of the channel as-

118 being drilled with twenty-four .

2,108,004

sembly 37 and spring 41, and at the same time
operates the timing disc 77 through the medium
of the lever 68, channel §i and gearing assembly
connected with the ratchet 63.

Thus, through the mechanism timed in opera-
tion by the clock structure, the plunger 2§ is de-
pressed once every minute which in furn winds
the clock main spring and rotates the timing
disc 17 to an extent dependent upon the adjust-
ment of the rating screw 88. In other words, if
this rating screw is set so that the channel 61
engages only one tocth on the ratchet 63, the ex-
tent of rotation of the disc 77 through the train
of gearing hereinbefcre described will be a mini-

murm, while if said rating screw is adjusted to |

permit a pick up of six teeth on the ratchet 623,
the extent of rotation of the disc 77 will be pro-
portionately increased. The gearing between the
ratchet 63 and the timing disc 17 is such that
with a one-tooth pick up per minute on the ratch-
et, the timing disc will rotate at the rate of one
revelution every six hours. On the other hand,
with the maximum pick up of six teeth per min-
ute, the timing disc will rotate at the rate of one
revolution per hour. As the disc 77 is actuated
only at-one minute intervals, the minimum selec-
tivity of valve action remains at one minute in-
tervals regardless of the speed of disc rotation.
The chject of the variable speeds of rotation of
the disc i of course to change the time sequences
of valve action to more efficiently determine the

-time cycles desired.

‘When it is desired to so control the mechanism
that during certain predetermined periods the

“timing disc 77 will remain completely idle with-

out efiecting any cperation of the pilot valve 6,
the ping 112 are so arranged in the apertures in
the twenty-four hour disc {18 that at the desired
time, one cf the pins will come in line for engage-
ment by the foot {{£4 at the end of the lever 60.
As before described, as long as & pin lies in the
path of this foot {i4, the timing disc operating
mechanism rermains idle as the channel assembly
61 is maintained in its exfreme counter-clockwise
position and is prevented from operatively engag-
ing the teeth on the ratchet §3. These pins (13
may be arrangad in any series to provide for any
desired combination of movement and idleness
throughout the twenty-four-hour period.

From the foregoing it is believed that our in- :

vention may be readily understood by those
skilled in the art without further description, it
being borae in mind that numercus changes may
be made in the details disclosed without depart-

ing from the spirit of the invention as set forth :

in the following claims.

What we claim and desire to secure by Letters
Patent is:—

1. The combination with a fluid controlling
valve, a valve control member, a train of gears
for actuating said member, diaphragm actuated
means for operating said train of gears, fluid
means for actuating said diaphragzm, a spring
clock mechanism, means associated therewith for
timing the admission of fluid to said diaphragm,
and means actuated by said diaphragm for wind-
ing said clock mechanizm.

2. In a time controlled valve actuating mecha-
hism, a valve actuating lever, a rotary disc, means
carried by said disc selectively engageable by said
lever, a fluid actuated diaphragm, a reciprocating
rack operated by said diaphragm, a gear in mesh
with said rack, a pawl and ratchet mechanism op-
eratively connected to said gear and means opera~
tively connecting said ratchet mechanism and
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said disc to rotate the latter upon the movement

of said rack, and a clock mechanism for timing

the operation of said diaphragm.

3. Apparatus as claimed in claim 2 including
means controlled by said diaphragm for winding
said clock mechanism.

4. Apparatus as claimed in claim 2 including
means operatively associated with said pawl and
ratchet mechanism for selectively controlling the
rotation of said disc.

5. In a time controlled valve actuating mech-
anism, a valve actuating lever, a rotary disc,
means carried by said disc selectively engageable
by said lever for periodically actuating said valve
lever, a fluid actuated power unit for operating
said disc, a spring clock mechanism, means op-
erated thereby for timing the admission of fluid
to said power unit, means actuated by said power
unit for winding said clock mechanism, and
means controlled by said clock mechanism for
selectively controlling the rotation of said disc.

6. Apparatus as claimed in claim 5 wherein said
Iast named means comprises a second disc inter-
posed between said power unit and said first disc
and provided with selective means for controlling
the periodic rotation of said first named disc.

7. Tn a time controlled valve actuating mech-~
anism, a valve actuating member, a fluid operated
driving unit, means operatively connecting said
unit with said valve actuating member, & conirol
valve for admitting fluid to said driving unit, a
spring clock, means actuated thereby for pe-
ricdically opening and closing said control valve,
means conirolled by said unit for winding said
clock, and means for periodically preventing op-
eration of said valve actuating member.

8. In s time controlled valve actuating mech-
anism, a valve actuating member, a fluid operated
driving unit, means operatively connecting said
unit with said valve actuating member, a control
valve for admitting fluid to said driving unit, a
spring clock, means actuated thereby for pe-
riodically opening and closing said contrel valve,
means controlled by said unit for winding said
cleck, and means controlled by said clock for pe~
riodically preventing operation of said valve actu-
ating member.

9. In o time control mechanism, a rotary con-
trol member, a pawl and ratchet mechanism for
operating said member, a power unit for operating
said pawl, a clock mechanism, means associated
therewith for timing the operation of said power
unit, means for regulating the pick-up of said
pawl with respect to said ratchet, means actuated
by said power unit for winding said clock mech-
anism, and means for periodically rendering said
pawl mechanism inoperative without  affecting
the continued operation of said power unit and
clock mechanism.

10. The combination with a fluid conftrolling
valve, of a valve actuating member, a fluid op-
erated power unit, means operatively connecting
said power unit with said valve actuating member,
a spring clock, means actuated by said clock for
controlling the operaticn of said power unit,
means controlled by said power unit for winding
said clock, comprising a freely rotatable ratchet
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operatively secured o one end of the main spring
of said clock, a timing gear fixed to the other end
of said main spring, a pawl member operatively
associated with said ratchet, spring means for
moving said pawl member in one direction for
winding said main spring, means normally tend-
ing to force said pawl member in the opposite di-
rection against the tension of said spring means,
and means actuated by said power unit for re-
leasing said last named means, whereby said pawl
and spring means cause the rotation of said
ratchet to wind said main spring.

11. In mechanism of the class described, a
driven element, a fluid operated driving unit
therefor, a valve for controlling the admission of
fluid to said driving unit, a spring clock, means
actuated thereby for periodically opening and
closing said valve, means controlled by said driv-
ing unit for winding said clock, a rotary disc
driven by said clock, and means on said disc for
selectively controlling the operation of said driven
element.

12. In a time control mechanism, a rotary con-
trol member, a pawl and ratchet mechanism for
operating said member, a spring normally tending
to retract said pawl, a power unit, means operated
by said power unit for forcing said pawl in the
opposite direction against the tension of said

‘spring, a clock mechanism, means associated

therewith for timing the operation of said power
unit, means actuated by said power unit for
winding said clock mechanism, and means for
regulating the pick-up of said pawl with respect
to said ratchet.

13. Mechanism as claimed in claim 12 wherein
said last named means comprises a rating screw
adjustable to vary the retraction of said pawl,
whereby the number of teeth on said ratchet
picked up by said pawl is determined.

14, In a time control mechanism, a rotary
control member, a pawl and ratchet mechanism
for operating said member, a spring normally
tending to retract said pawl, a power unit, a lever
actuated by said power unit for forcing said pawl
in the opposite direction against the tension of
said spring, a clock mechanism, means associated
therewith for timing the operation of said power
unit, a disc driven by said clock, selective pro-
jections on said dise, and an extension on said

lever adapted to engage said selective projections, »

whereby the retraction of said pawl by said spring
is periodically prevented.

15. In a time controlled valve actuating mech-
anism, a valve actuating lever, a rotary disc,
means carried by said disc selectively engageable
by said lever, a fluid actuated diaphragm, a re-
ciprocating post operated by said diaphragm, a
pawl and ratchet mechanism, means operatively
connecting said ratchet to said disc, means opera-
tively connecting said pawl to said post, a valve for
controlling the admission of fluid to said power
unit, a valve actuating stem carried by said post,
a clock mechanism, and means actuated by said
clock mechanism for periodically operating said
valve stem.

LEON J. GRIFFEY,
CHESTER C. HERNDON.
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