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i fi : E A " : S is a "f E R ; ; a EUNITED STATES PATENT OFF , CE 
2,106,094 

TRE C60NETRO WCHANISM 

Leo S. Griffey arid Cheste? C. Heration, Lisa, 
Okla., assignors to Haineral-Wate's, ac., Tulsa, 
Okla. 

Applicatio, a jaanitary 3, 1936, Seria, No. 58,943 
5 Clairas. 

Our invention coinsists in new and useful in 
p:CVerients in pneuatic line control mecha 
nism and has for its object to provide a tinning 
device for use in connection with the periodic 
Operation of valves or the like, which is positive 
&nd powerful in action, flexible as to adjustment, 
and "elatively single in principle and operation. 
Although adaptaile ta many uses, as will be 

cbvious from the following description, our in 
Vention is prisiarily designed for use in connec 
tion with a pilot valve mechanisia for controlling 
One or Inore notor valves in an aSSerioly Such for 
example as that shown and described in the co 
gending applicatio of Leo J. Griffey, Seria, No. 
8,359, patented July 21, 1936, No. 2,048,607. 

Heretofore, various forms of time control mech 
airism have been enlployed for periodically oper 
aling valves, Switches or the like, wherein convein. 
tional spring clocks, electric clocks or turbines 
have been employed as the controlling rechau 
nisin. However, with manually Wound clock 
mechanisms, constant Supervision and periodic 
Winding by the operator have been necessary, and 
in many instances, electric power for operating 
an electric clock has not been available at the 
points of installation. Furthermore, in necha 
nisms employing a turbine as the operating 
medium, a change in operating pressure changes 
the timing Cf the clock, whereas with the power 
unit designed by us, the timing device is capable 
Of Operaticn With no error in time and with 3. Wide 
range of pressure change. 

It is the priinally object of our invention to 
avercome the disadvantages and inadequacies of 
devices heretofore exployed and to this end We 
have provided a pressure actuated diaphragm 
power unit, which serves as the driving means 
for the time controlled pilot valve operating 
mechanish and at he same time Winds the i3ain 
spring of the clock machanism and maintains the 
Saire in constant Ogerating condition. 
A further object of our inventic is to provide 

Irea is for controlling and adjusting tile opera 
tion of the pilot waive actuating mechanisin for 
any comination of in QWeinent aid idleness. 
ihat is, the device Inay be so adjusted as to be 

capable of Constant in overient, or to any fixed 
tizine of novelinest, once for example in every 
wenty-four hours, remaining idle for the re 
nainder of said twenty-four hours. 
With the above and other objects in view 

which will appear as the description proceeds, 
our invention consists in the novel features here 
in set forth, illustrated in the accompanying 

(C. 6-2) 
sawings and more particularly pointed out in 

the appended claims. 
Referring to the drawings in Winich illunerals 

of like character designate similai parts through 
Out the Several Views, 

Fig. i is a view in real elevaticin partly in SCC 
tion, showing the power unit and time control 
mechanisia. 

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

Fig. 3 is a view in front elevation partly broken 
a Way to illustrate the stop a distinent and actu 
atting in eans for the valve controlling disc. 

Fig. 4 is a sectional view taken on line 3- of 
Fig. 1 showing the power unit, time control necin 
anism and the disc stop adjustinent. 

Fig. 5 is an enlarged detail of the ever for 
periodically operating the diaphrag in Valve. 

Fig. 6 is an enlarged section: ai detail of the 
rain Spring Winding yoke. 

Fig. 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 gaWl rhenicer employed in connection 
With the disc operating 1:2echanism shown in 
Fig. 3. 

In the drawings, represents a, base member 
which is preferably composed of suitable cast 
inletal and is provided with a plurality of longi 
tudinally extending fiuid passageways and a pilot 
Valve Sao Wr in dotted lines in Fig. 3 and Similar 
to the arrangerent shown in said co-pending ag 
plication now Pate; at No. 2,048,60'. A pipe 2 leads 
from a source of operating pressure fluid and 
terminates in connunication. With a conventional 
preSSure reducing waive 3, one outlet of which is 
corrected by an . É, and short pipe 5 to the inlet 
passageway in the body member . A pilot waive 
coinected to stem 6 (See FigS. 3 and 4), controls 
the passage of fillid from the inlet passageway to 
a plurality of discharge passageWays, the outlet 
ends of Which are shown as ciosed by plugs and 
8 but, which When assembled are connected into 
conduits leading to respective actor valve dia 
phiagins. The foregoing is more fully described 
in said co-pending application but is briefly re 
ferred to herein to present a more complete pic 
ture of the entire assenbly fortning the subject 
matter of the present invention. 
The opposite outlet of the pressure reducing 

Wave 3 is cornected into a 9, one end of Which 
is provided with a pop valve A6, its other end dis 
charging through a line into the inlet, end of a 
diaphragm chamber 2. The inlet end of the dia 
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2 
phragin chamber forms a housing 3 for a Suit 
able valve 4 having an upwardly projecting Stern 
5 (Fig. 1), said valve being normally held by 

spring means in closed position. A diaphragm. 
f S extends across the diaphragm chamber and is 
secured in place by any conventional means be 
tween the fianges of the chamber 2. 
The upper end of the diaphragm chamber 2 

is provided with an internally threaded boss 9 
adapted to receive an adjustable diaphragm Stop 
sleeve 8 which extends down Wardly a pedeter 
mined distance in the upper half of the dia 
phragm chamber for the purpose hereinafter 
set forth. The sleeve 23 is internally thleaded 
to receive the lower end of a tubular distance 
piece 2A, 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 2 and is prevented from turning on the 
latter after adjustment, by means of a Suitable 
bracket fastened to the main housing 8 car 
ried by the base member . . 
At the central portion of the diaphragm 6 

We secure the lower end of an upWardly extend 
ing sleeve 33 which projects through the bore 
of the distance piece in sliding engageinent 
with the upper end thereof. The upper end of 
the sleeve 23 terminates in a cylindrical rack 2 
which is nowable up and down with said sleeve 
in response to the movement of title diaphiaga 
6, the teeth of said rack neshing with the teeth 

of a gear 25 hereinafter referred to more in de 
tail. 

Extending through the center of sleeve 23 is a 
valve operating plunger 26, the lower end of 
which projects through the diaphragna is and 
terminates in an enlarged head 22 immediately 
in line with the valve stern S, its upper end 
extending beyond the torninus of Said sleeve a 
predetermined distance for engagement by a 
pivoted lever 28, the operation of which is effect 
ed by the tine control mechanism as will here 
in after appear. A bushing 23 at the lower end 
of the sleeve 83 slidably engages the luwer end of 
the plunger 25 (See Fig. 2), and a sinnilar bush 
ing 33 at the upper end of said sleeve slidably 
guides the corresponding end of said plunger. 
Suficient clearance is provided between the lower 
bushing 28 and the plunger 25 to permit the 
eScape of pressure fluid, and said sleeve is pro 
vided with a small port 3 above the bushing 
Which discharges pressure fuid from the inte 
riol of the sleeve into the upper half of the dia 
phragm chamber 2 from whence it bleeds to 
atmosphere through a port 33 in the Wall of the 
uper diasphagin casing. The sleeve 23 and 
diaphraglin 8 are normally maintained in the 
position ShcWin in Fig. 1 by the downward pres 
Sure of a COil Spring 33 located in the enlarged 
lower polition of the distance piece 2A, said spring 
abutting an adapter 34 on the upper face of the 
diaphragm . : 

Returning to the gear 25, it will be seen from 
Fig. i that When the sleeve 23 and the rack 24 
Carried thereby are moved upwardly by pres 
Sui'e under the diaphragm fs, said gear 25 is 
rotated in clockwise direction. This gear is 
fixed. On a shaft, 35 which also carries a crank 
arm 36, the Outer end of which rides within 
a yoke 3. 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 39 extending transversely through the 

2,106,094 
end of crank arm 36. Details of this yoke al 
rangement are shown in Figs. 6 and 7 of the 
drawings. One side wall of the yoke 3 is ex 
tended longitudinally to form an arm ?il, the 
end of which is fastened to a coil Spring i? fixed 
as at 42 to a suitable point on the rear clock 
plate 62 (Fig. 4), said spring normally tending 
to draw tine yoke 37 toward the right, looking at 
Fig. 1. The forward end of the top portion 
of the yoke 3 is bent downwardly at an angle 
as at 43 to form a pawl member for engagement 
With the teeth of a ratchet 34 mounted on a shaft 
45 and freely rotatable thereon directly in front 
of the arm 43 and in line with the yoke 3. 
A6 represents the main spring of the time con 

trol mechanism which surrounds the shaft 45 as 
shown in Fig. 4, being secured at one end to the 
ratchet 4, and at its other end to a tinning gear 
A fixed to the shaft, 45. The shaft 45 is geared 
to a balance wheel 8 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 59. A stem and knob 48 
project through the rear of the clock housing, 
said stern being operatively connected to the 
balance wheel (3 for starting purposes as will 
hereinaftel appeal. 
The timing gear i is provided with sixty 

teeth, and as it is fixed to the shaft 45, rotates 
at a, speed of one revoluticin per hour or a 
distance of one tooth per minute. The icVei 28 
heretofore referred to is pivotally mounted on 
a shaft 5 (Fig. ii) and is provided adjacent the 
periphery of the gear 3, with an abutinent 52, 
and at its other end with a right angular hori 
zontai projection 53, shown in detail in Fig. 5, 
which lies inamediately above the upper extrenhir 
ity of the valve plunger 28 and is norraially en 
gaged thereby, with the abutment 52 riding in 
the notches of the respective teeth of the timing 
gear 3. Thus, tine cperation of the main Spring 
and clock necharisri rotates the tinning gear 
47 at the rate of one revolution per Ilour as be 
fore stated, which causes one tooth par minute 
to engage the inclined face of the abutinent, 52 
and rocks the lever 23 cin the shaft it in counter 
clockwise directio), looking at Fig. 1. This 
movement depresses the plunger 23 by means 
of the projection 58 and in turn causes the valve 
stein 5 of valve 3 to 22 depressed, opening the 
valve aid pernitting firc3Suce filiid fron line 
to eater the Oressure channes' under the dia 
phragm S. Tile pressure under the diaphragm 
forces the same upwardly and with it the sleeve 
23 which, through the aedium of the cylindrical 
rack 28, rotates the g33.r 25 arid shaft 35 in 
Clock Wise direction. The upward no Weinent of 
the diaphragm G and parts connected theireto 
is controlled by the adjustable stop sleeve 29. 
The crank arrin 33 fixed to the shaft 33 is cor 
eSpondingly lotated in lockwise direction to 

gettiaer With the pin 38, thus relieving the ten 
Sion on the Spiring 3i attacined to the yoke 3. 
and permitting Said Spring through arm 49 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 & and 
rotates the same in clockwise direction. This 
ratchet & being freely rotatable on shaft 65 and 
fixed to the main Spring 39, Winds said main 
Spring until Such movement is stopped by the 
arm 36 reaching the end of its travel. This 
Winding Will take place upon each novelinent of 
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2,106,094 
the crank arm 36 by the rack 26 and sleeve 23 
until the resistance of the main spring 46 is 
equal to the tension of spring 4, after which 
the pin 39 Will move freely in slot 38 with no 
further winding of the main spring 46. A snap 
pawl 54 pivotally mounted as at 55 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 $6 by preventing the 
ratchet 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 3 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 shaf 
35 adjacent the crank arm 5, an upwardly pro 
jecting lever 6 is freely mounted, the upper 
end of said lever carrying a pivoted actuating 
channel 6 (see Figs. 3 and 9). The forward end 
of the channel 6 is closed as at 62 to for in a 
pawl which is normally held in engagement with 
the teeth of a ratchet 63 by means of a Spring 
64. The ratchet 63 is fixed to a co-axial gear 
65 which in turn meshes with a large gear 66 
fixed on a hub 6: hereinafter referred to more in 
detail. 
A rating screw 68 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 6. In other Words, by adjust 
ing the position of the rating screw 68 in the post 
69 so as to move its inner end either to the right 
or to the left, varies the position of the actuating 
channel S. With respect to the ratchet 63. The 
spring 64 serves the dual purpose of maintaining 
the pawl end of the actuating channel 6 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 a counter 
clockwise direction, looking at Fig. 3, correspond 
ingly rotates the crank 5 which, by means of the 
angular abutment 59, engages the adjacent edge 
of lever 60. This pulls the actuating channel 6 
away from the end of the rating screw 68 against 
the tension of the spring 64, its pawl end 62 en 
gaging the teeth of the ratchet 63 and rotating 
the latter in a counter-clockwise direction. Gear 
65 fixed to the ratchet 63 and rotated thereby 
causes the clockwise rotation of the large geai? 
66 a predetermined extent dependent upon the 
setting of the rating screw. The ratchet 63 is 
prevented from rotating in a reverse direction 
by a snap pawl 7 pivotally mounted at 2 and 
normally held in engagement With the periphery 
of the ratchet by a spring 3. 
The hub 67 carrying the gear 66 rotates Cin a 

shaft 74 fastened to the clockcase 8 by a nui, 
75 and is held in place on this shaft by a shoulder 
screw 6. On this same hub 67, we provide a 
time controlled disc 7" which is secured in place 
by a knurled nut 78, the latter being locked to 
the disc by Set Screws 9 as shown in Fig. 3. Thus, 
the hub. 87, gear 66 and disc 7 are held as a 
unit and the time controlled disc rotates at a 

3 
speed proportionate to the speed of rotation of 
the ratchet gear 63. 

Referring to Fig. 3, the disc 7 is provided with 
three co-axial annular rows of apertures 80, 8: 
and 82 adapted to receive Screw threaded pins 
33 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 
86 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 86 which is secured 
thereto in Spaced relation by suitable rivets 8, 
88 and 89, the pin-engaging end of arm 86 is 
off-set as at 90 and provided with an abutment 
having opposed cam surfaces 9 and 92 which 
terminate in a common slot 93 for the purpose 
hereinafter set forth. The opposite end of the 
pin-engaging arm 86 is off-set to a greater ex 
tent as at 94 to form a pivotal bearing 95 which 
COOperates. With a corresponding bearing 96 
formed in the adjacent end of the arm 85. The 
Off-Set portion 94 is retained in spaced relation 
from the adjacent end of the arm 85 by a spacer 
9 which is held in place by the rivet 89. 
This mechanism just described is pivotally 

mounted as at 98 on a suitable fulcrum secured 
to the Wall of the casing 8 as shown in Fig. 3, 
With the pin-engaging abutments 9 and 92 lying 
immediately behind but slightly spaced from the 
disc 7 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 86 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 (). The upper end of the 
pilot Valve 6 is threaded as shown in Figs. 3 and 
4 to engage the aperture in the foot of the 
- 99, Suitable adjusting nuts to 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 2 adapted to co-operate with a raised 
button of conventional design on the arm fo3 
adjustably mounted at 4 on the Wall of the 
Casing 8. The arm 85 being resilient, its varying 
positions are retained until positively changed by 
means of this button and aperture arrangement. 
Thus, as the disc it is rotated in clockwise di 

rection by the mechanism hereinbefore described, 
the projecting inner ends of the pins 33 arranged 
at predetermined positions in the apertures 80, 8 
and 82 successively engage the respective cam 
Surfaces 9 and 92 to positively move the arm 84 
up or down. This movement is transmitted by 
means of the L. 99 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 
can Surface, it passes freely through the slot 93 
and continues in its path, the arm, assembly 84 
being retained in its assumed position until posi 
tively changed, by the engagement of a subsequent 
pin With the abutment of the pin-engaging 
a 3. 

In Some instances it is desirable and necessary 
to provide for a control which will operate the 
disc through any desired span of time and 
then entirely stop the operation of said disc for 
a desired period before resuming its rotation. In 
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4 
other words, it is desirable to have a control ad 
justment for the rotation of the disc 77 for any 
combination of movement and idleness from con 
stant movement to any fixed time of movement, 
One every twenty-four hours. 
To this end we provide a pinion 05 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 97 (see Fig. 1), 
which latter pinion rotates at the same speed 
with gear 106 and meshes with a gear f08 on an 
enlarged shaft f8 as shown in Fig. 4. The re 
duction of speed through this train of gears gives 
a resultant rotation to shaft 99 of one revolu 
tion per day. 
As shown in Fig. 3, a stop disc on the front 

side of the housing 8 and behind the timing disc 
is held in place on the forward end of the 

shaft GS by means of a suitable lock Screw , 
said disc 
tapped holes 2 arranged in an annular row 
near the periphery and adapted to receive Stop 
pins 3. As in the case of the timing disc, these 
pins are provided With knurled heads and are 
Screw-threaded for engageinent With the holes 

2, their inner ends projecting through the disc 
as shown in Fig. 4. 
The lower end of the lever 6 with operates 

the actuating channel 6 is extended downWardly 
and suitably off-set to form a foot A (see Fig. 
9), which lies in a plane between the disc if 
and the ratchet 53, in line for engagement with 
any one of a series of pins inserted in Said disc. 
This foot is SO designed that When it contacts 
One of the in S - 3 in the twenty-four hour disc: 
E 8, the entire pick-up mechanisin including the 
gear actuating assembly lever 68 will be held in 
its extreme counter-clockwise position out of con 
tact with the actuating crank 5 on the shaft 35. 
Thus, as Cng as the foot 6 at the lower end of 
the actuating ever 63 is in contact with a pin 3 
in the twenty-four hour disc 8, all rotation of 
the timing disc 7: Will cease. The power unit on 
the opposite side of the casing 8 Will continue to 
operate out, its only function Will be to keep the 
clock mechanism. Wound and Ilaintain the tim 
ing of the entire unit. 
The front face of the casing 8 may be closed 

by any suitaiole 1:heans such as by the hinged door 
8a, and the rear face of the clock housing 22 may 
be closed by a plate 22d, secured in place by suit 
able Screws or the like. The entire assembly may 
be supported upon a vertical standard a or any 
Other Suitable neans. 
In operation, there is a constant Soul'ce 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 5, permitting pressure to 
enter under the diaphragm S. At the same 
time, he starts the balance wheel 48 into motion 
by turning the knob 45'. The pressure under the 
diaphrag foices the same upwardly and with 
it the sleeve 23 and rack 24 to rotate the gear 25 
as hereinbefore described. The valve 5 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 3 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 

f 8 being drilled with twenty-four 

2,106,094 
sembly 3i and spring 4 , and at the same time 
operates the timing disc through the medium 
of the lever 68, channel 6 and gearing assembly 
connected. With the ratchet 63. 
Thus, through the mechanism timed in opera 

tion by the clock structure, the plunger 26 is de 
pressed once every minute which in turn winds 
the clock Intain spring and rotates the timing 
disc to an extent dependent upon the adjust 
ment of the rating screw 63. In other words, if 
this rating screw is set so that the channel 6f 
engages only one tooth on the ratchet 63, the ex 
tent, cf rotation of the disc through the train 
of gearing helreinbefore described Will be a mini 
Inui, While if Said rating screw is adjusted to 
permit a pick up of Six teeth. On the ratchet 63, 
the extent of rotation of the disc Will be pro 
portionately increased. The gearing between the 
ratchet 63 and the timing disc 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 
revolution every six hours. On the other hand, 
With the Inaxinuin pick up of sixteeth per min 
lute, the tinning disc Will rotate at the rate of one 
1'evolution per hour. As the disc is actuated 
Only at One minute intervals, the minimum selec 
tivity of valve action reinains at one minute in 
tervals regardless of the speed of disc rotation. 
The object of the variable speeds of rotation of 
the disc is 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 E will remain completely idle with 
out effecting any operation of the pilot valve 6, 
the pins 3 are so arranged in the apertures in 
the twenty-four hour disc that at the desired 
time, One of the pins will corne in line for engage 
ment by the foot f4 at the end of the lever 60. 
AS before described, as long as a pin lies in the 
path of this foot 4, the timing disc operating 
mechanism reinains idle as the channel assembly 
6 is maintained in its extreme counter-clockwise 
position aid is prevented from operatively engag 
ing the teeth on the ratchet 33. These pins f 3 
may be arranged 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 barae in mind that numerous 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 diaphragm, a spring 
clock Inechanism, means associated thereWith for 
timing the admission of fluid to said diaphragm, 
and means actuated by said diaphragm for wind 
ing said clock mechanism. 

2. In a time controlled valve actuating mecha 
nism, 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 nechanism. 

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 mechanisrin, neanS Op 
erated thereby for tinning 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 
last 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. In 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, a control 
valve for admitting fluid to Said driving unit, a 
spring clock, means actuated thereby for pe 
riodically opening and closing said control valve, 
means controlled by said unit for Winding Said 
clock, and means for periodically preventing op 
eration of Said valve actuating member. 

8. In a time controllied 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 control valve, 
neans controlled by Said unit for Winding Said 
clock, and means controlled by said clock for pe 
riodically preventing operation of said valve actu 
ating member. 

9. In a 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 tinning 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 controlling 
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 operation 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 to 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 disc, 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 ratchetto 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. 

EON J. GRIFFEY. 
CHESTER, C. HERNDON. 
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