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UNITED STATES PATENT OFFICE 

- Application October 16, 1947, Serial No. 780,177 
7 Claims. (C. 137-155) 

1. 
This invention relates to new and useful im 

provements in control apparatus. 
AS is Well known, the use of auxiliary lifting 

mediums, such as gas or air, for lifting well fluids 
to the surface has become general practice in the 
petroleum industry. Usually the admission of 
the lifting medium into the well liquid column 
is controlled by a “flow valve' which is actuated 
by the differential in pressures acting on opposite 
sides thereof, or by an “intermitter' valve which 
is operated at predetermined intervals, in ac 
cordance with the entrance of the well liquids 
into the well tubing or flow string. Ordinarily, 
the intermitter type of valve is actuated solely by 
an increase in pressure of the lifting medium in 
the annular space outside the well tubing or flow 
String and this pressure is controlled by a timing 
mechanism at the Surface. The timing mecha 
nism must necessarily be capable of properly 
timing the pressure increase required to actuate 
the intermitter valve and to accurately control 
said pressure under all conditions. " 

It is one object of the present invention to 
provide an improved surface control apparatus 
which is particularly adapted for use in control 
ling the pressure of a lifting medium, such as gas 
or air, which is utilized for lifting well fluids to 
the Surface through a well tubing or flow string. 
An important object of the invention is to pro 

vide an improved surface control apparatus which 
is constructed, so as to accurately control the 
timing cycle of operation of an intermitter valve 
unit; Said apparatus also having means for con 
trolling the pressure of the lifting medium which 
is normally present in the annular space out- : 
side the flow string and which is utilized to actu 
ate said valve unit, whereby efficient operation 
of the unit under all conditions is assured. 
Another object of the invention is to provide an 

improved surface control apparatus, of the char 
acter described, which combines a timing mecha 
nism with a pressure regulating device, with the 
timing mechanism functioning to operate the 
main inlet valve in accordance with a desired 
time cycle; the arrangement being such that the 
regulating device is inactive when the timing 
mechanism is holding the main valve closed and 
being rendered operative to control the pressure 
when the main valve is opened by actuation of 
said mechanism, whereby accurate timing of 
operation, together with control of pressure, is 
had. 

Still another object of the invention is to pro 
vide a Surface control apparatus for admitting a 
lifting medium to a well conductor and having 
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' co-acting means being entirely 

2 
an improved timing mechanism for controlling 
the timing cycle, wherein said mechanism is first 
actuated by a clock-controlled element to begin 
the timing cycle and is rendered inactive to end 
the timing cycle by means entirely independent 
of the clock-controlled element, whereby the 
timing cycle may be accurately controlled Sepa 
rately of said element; the means which ends 
the timing cycle being either a manually adjust 
able element forming part of the timing mecha 
nism or being a pressure-actuated member oper 
ated by the lifting medium pressure. 
A particular object of the invention is to pro 

vide an improved surface controller wherein the 
timing mechanism for controlling the timing 
cycle includes a pivotally mounted arm adapted 
to be actuated by a clock controlled element and 
being arranged to be moved into engagement 
with the outer end of a pivoted control member 
to start the timing cycle; the control member 
having, means pivoted thereto and arranged to 
co-act with a fixed stop member for disengaging 
the control member at any desired time to end 
the timing cycle, said control member and its 

independent 
of the clock controlled element, whereby the 
length of the timing cycle is controlled solely by 
the adjustment of the co-acting means. 
Another object of the invention is to provide 

an improved apparatus of the character described 
wherein a pivoted arm is movable by a clock con 
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trolled element and wherein a second arm is 
pivoted above and opposite to the first arm so that 
the outer end of the Second arm overhangS said 
first arm; the second arm having a pivoted actu 
ator connected to its outer end so that when the 
first arm is moved upwardly, it will engage Said 
actuator to Swing the Second arm, whereby a 
valve means connected with said Second arm is 
operated to control the operation of a main valve 
device. 
The construction designed to carry out the 

invention will be hereinafter described together 
with other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawing, 
wherein an example of the invention is shown, 
and Wherein: 

Figure 1 is a schematic view of a well bore hav 
ing a fluid conductor and an intermitter valve 
therein and showing a control apparatus, con 
Structed in accordance With the invention Con 
nected thereto, 

Figure 2 is a view. partly in section and partly 
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in elevation of a control aparatus constructed in 
accordance with the invention, 

Figuite 3 is a partial sectional view taken on 
the line 3-3 of Figure 2, 

Figure 4 is an enlarged view of the operating 
ele(Yents of the tinning Kaechanism and illustrat 
ing their position at the start of the timing cycle, 

Figure 5 is a view similar to Figure 4 showing 
the parts in position at the end of the timing 
cycle. . 

Figure 6 is an enlarged sectional detail of the 
pilot valve. 

In the drawings (Figure i), the numeral G 
designates a Welli bore having a well casing 
extending therethrough. A well fluid conductor 
Or tubing 2 extends axially through the well 
casing in the usual Ranner and the annular 
Space A betwee; said tubing and the casing is 
packed off Inearer the lower end of the well bore 
by a suitable well packer 3. The well fluids 
entering the extreme lower end of the well bore 
enter the We tubirig or conductor 2 and flow 
upwardly therein to a predetermined level, in 
accordance with the particular well conditions, 
the level being presuriaed to be at the dotted line E. 
Ain interritter or control device A is rollinted 
in the conductor 2 and is arranged to control 
the admission of a lifting medium, which is in 
the annular space between the casing and the 
tubing, into the weli tibing, whereby the well 
liguid within the tubing above the device & is 
lifted to the Surface. 
The lifting Inedium, such as gas or aii, is ad 

mitted to the annular space through an inlet 
conductor or pipe which connects to a casing : 
head & mounted on the upper end of the well 
casing . The conductor or pipe 5 has a main 
valve mounted therein and the control appa 
ratus, constructed in accordance with the pres 
ent invention, is utilized to control operation of 
the Walve , whereby the lifting medium under 
pressure is admitted to the annular space at the 
proper and predetermined intervais. It night be. 
noted that the pressure of the lifting medium 
which will be presurred to be gas, is maintained 
at a predetermined artount, within the annular 
space... The particular predeteriained pressure of 
the normally present lifting medium is depend 
ent upon the particular adjustment of the inter 
mitter device and said pressure is just in 
sufficient to actuate the intermitter and admit 
the lifting gas to the well tubing. At predeter 
mined intervals, the main control valve f is 
opened to admit additional lifting gas under 
pressure to the annular space and this adrission 
of additional gas raises the pressure in the 2n 
nular space to actuate the intermitter device 4 
and thereby inject the lifting gas into the well 
liquid column within said tubing. The main 
control valve remains open for a predetermined 
time and then closes so that the intermitter device 
f is is again shutoff. Upon the reduction of pres 
sure in the annular space to a predetermined 
point. The apparatus remains inactive until such 
time as the well liquids have again entered the 
well tubing to approximately the level T, at which 
time the main valve 7 is again opened to repeat 
the operation. This particular method of lifting 
Weil liquids to the Surface is in general use and 
the present invention relates primarily to the 
control mechanism. Which is associated. With the 
main valve. . 

Referring to Figures 1 and 2, the main valve 
f7 which controls flow through the conductor or 
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4. 
line 5 comprises a valve housing Ta having a 
downwardly opening valve member 8 therein. 
The valve member is carried by a stem 9 which 
extends upwardly into a diaphragm housing 2. 
An enlarged disk 2 is secured to the upper end 
of the valve stem and engages the underside of 
a diaphragn) 22, being held in engagement there 
With by a coil Spring 23. It will be evident that 
the Spring normally urges the valve stem and 
valve member f3 to a raised or closed position. 
The diaphragan 22 is disposed within a di 

aphragm chamber 23 which has communication 
through a port 25 with a second diaphragm 
chaliber 28. A second diaphragm 2 is mounted 
within the chamber 26 and has its upper end 
engaged by a follower 28. A third or smaller di. 
aphtagia 29 hournally engages the upper end of 
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the follower 28 and it might be noted that the 
relationship in the area between the smaller di 
aphragm 29 and the intermediate diaphragm 27 
may be of any desired ratio. The upper surface 
of the Smaller diaphragra 28 is exposed through 
a conductor or line 38 to the pressure on the 
downstream side of the valve element, 8, said 
conductor being suitably connectsd into the main 
Supply pipe 5. A suitabie pressure gauge 35 is 
connected to the conductor 33, said gauge being 
Supported upon a base or spporting plate 36 
Which is mounted on suitable brackets 3' extend. 
ing upwardly freim the diaphragm housing 29. 
The intern ediate diaphragm has its opposite 
Sides exposed through passages 3 and 32, re 
Spectively, to a regulated pressure which is nor 
mally exactly the same, whereby the diaphragin 
2 is in balance. The regulated pressure may 
be referred to as the pilot pressure and is always 
less than the presstie being controlled in the 
mail). Supply pipe 5. Under such a condition 
With pressures equalized across the diaphragra 2E 
the pi'essure acting through the line 33 on the 
upper diaphragm 23 forces the intern ediate di 
aphragm 27 over the communicating opening 25 
to Seal Said opening. . Any pressure above the 
lowermost diaphragm 22 which co-acts with the 
Valve st81 nay escape through a bleeder post, 
or passage 33 which is adjustably regislated by a 
Sligole bleede wave 34. 

Et will be evident, that when the presstres across 
the intermediate diaphragin 27 are halanced or 
eqtal, the pressure from the downstream side 
of the Stupply pipe 3 will love the upper and in 
termediate diaphragms downwardly to close the 
communicating opening or port 25 because as 
Stated, the control pressure in the rain line is 
always greater than the pilot or regulated pres 
Sure in passages 3 and 32. Thus, even though 
the regulated pressure is acting against the under 
Side of the upper diaphragm 29 the controllied 
preSSure in line 30 overconies the Sane to hold 
upper diaphragm 29 and the intermediate di 
aphragm 27 in a lowered position. When this 
condition exists, the coil spring 23 maintains the 
Valve Tember 8 in a closed position. If the 
pressure acting on the upper surface of the in 
termediate diaphragm 22 is relieved, the pres 
Sure normally present and acting against the 
underside of the intermediate diaphragm Will lift 
Said diaphragm and uncover the communicating 
port 25, whereby this pressure may act against; 
the lowermost or actuating diaphragin 22. This 
is possible because the area of intern ediate di 
aphragm 2 is greater than the area of the upper 
diaphragm 29 and a lesser pressure will function 
to move both diaphragms upwardly. The bleeder 
valve 34 is adjusted so that the pressure enter 
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ing the intermediate port is admitted more 
rapidly than it can escape through said bleeder 
valve with the result that said pressure acting on 
the diaphragm 22 moves the valve stem and valve 
member 8 downwardly against the tension of 
the Spring 23 to thereby open the main valve 
and a dit the lifting gas into the supply pipe 
A. and thence into the annular space between 
the well casing and the well tubing. 
So long as the pressure on the downstrea?: 

side of the valve 8 does not exceed a pressure 
which Would be Stificient, to Overcone the nocial 
regulated pressure acting below the intermediate 
diaphragm, the valve will reinain open. It is 
obvious that by maintaining the pressure which 
acts against the underside of the intermediate 
diaphragm at a predetermined point, the pres 
sure which must be reached in line 38 in order 
to close the valve is accurately controlled. As 
the pressure on the down strean side of the valve 
member 8 exceeds a predetermined amount in 
accordance with the ratio between the upper dia 
phragm 29 and the intern ediate diaphragan 2, 
and also in accordance with the controlled pres 
Sure acting on said diaphragm 2, then in that, 
event this excessive pressure acting on the uppel' 
diaphragm forces the intermediate diaphragm 
to close the communicating port or opening 23. 
When this occuli's the pressure above the actuat 
ing diaphragm 22 escapes through the bleeder 
paSSage 33 and allows the spring to close the 
anain valve. Closing of the main valve may also 
be accomplished if the pressures acting on oppo 
Site sides of the interiaediate diaphragn) are again 
equal So as to balance said diaphragm. In such 
case it is evident that the pressure acting on 
the upper diaphragm 29 would nove the inter'- 
ediate diaphragm downwardly to close the 

opening or port 25. 
It thus becomes obvious that the particular de 

vice illustrated may be opened by reducing the 
pressure which is normally acting above the in 
termediate diaphragm. 27. Closing of the main 
valve may be accomplished either by again equal 
izing pressures across the intermediate dia 
phragm. 2 or by an excessive increase in the 
pressure on the downstrean side in the supply 
pipe 5, the particular increase in pressure at this 
point necessary to close the valve being in ac 
cordance with the particular construction of the 
device and the latio between the areas of the 
diaphragms 29 and 2. It is pointed out that 
the regulating device and main valve shown and 
filescribed herein is fully disclosed and claired 
in applicant's co-pending application, Serial No. 
637,272 filed December 26, 1945. It is described 
herein to more fully explain the specific opera 
tion of applicant's improved timing mechanism 
2nd also to disclose the combination of the regul 
lation device and valve, with a tinning mecha 
nisin which combination is not shown in said 
£o-pending application. - 

The timing mechanism which is generally indi 
cated at T is arranged to control the pressuire 
which is acting on the upper end of the inter 
mediate diaphragm. 27. This timing mechanish 
is Inounted upon the supporting or base plate 36 
and includes a clock-controlled timing wheel 38. 
The timing wheel is rotatable and is provided 
with a plurality of outwardly extending timing 
pins 39 which may be properly placed in the 
openings in the wheel to control the timing cycles. 
AS is the usual case with timing wheels, said wheel 
is rotated at a predetermined speed by a clocl: 
mechanism (not shown). 
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An upright Supporting plate 49 is secured to 

the base: 36 and extends upwardly behind the 
timing element or wheel 38. An actuating arm 
4 has one end pivoted at 42 to the upright sup 
porting plate 35 and a suitable spacer £3 which 
is interposed between the airin and the plate 
locates the arm in a position overhanging the 
OutWardly extending tinning pins 38. Iownward 
movement of the arm is limited by an outwardly 
extending Stop meinber 43 which is secured to 
the upright plate 43. The outer end of the actua 
for arm. A has a freely rotatable bearing roller 
45 pivoted thereto and as is clearly shown in 
Figure 3 the roller overlies the timing pins 3S 
and is adapted to be engaged thereby. The tim 
ing wheel rotates in a clockwise direction in 
Figure 2 and obviously as each timing pin moves 
beneath the roller 45tha actuator arm is is lifted 
Upwardly; as the timing pin moves from heneath 
Said roller, the actuator artin returns to its nor. 
final or Substantially horizontal position, with 
the downward novement of said arm being 
arrested by the stop 5 i. . . . 
The extreme outer or free end of the pivoted 

arm 4 is provided with a lug 48 and this lug 
is arranged to engage the vertical depending leg 
4 of a generally T-shaped element 48. The 
element 8 is also formed with a relatively short 
horizontal arm 43a and a longer horizontal airn 
48b and said element is pivoted on a pin 39 to the 
Outer end of a valve operating bar 5. The bar 
5 is pivoted on a screw 55 which is secured 
to the upright plate 33 and a suitable spacer 
52 properly locates the bar 59 and its pivoted 
hanger 48 in a position overlying the lug 6 at 
the free end of the actuating arm. 
An adjusting screw 53 is threaded downwardly 

through a Supporting bracket 54, which has one 
end Secured to the upright supporting plate 
With its opposite end overhanging the element, g3 
So that the arm 68a of said element nay engage 
the Screw. The arras 48g and £3t are of such 
Weight. With respect to the pivot point is that 
normally the nember 48 assumes the position 
shown in Figure 2 and in such position, the leg 
67 depends vertically in a position overlying the 
lug 68 of the actuating arm. . . : 
In the Operation of the timing mechanism, the 

parts are normally in the position shown in figure 
2, in which position the roller 35 of the actitiating 
arm all has just disengaged one of the tinning 
pins 38. At this time the valve operating bar 
5 is Substantially horizontal and has a vertical 
extension or leg 5 cl, which is adapted to co-act 
With the fluted valve stem or member 55 of a 
pilot valve 55. The pilot valve 55 is suitably 
mounted on the upright supporting plate & and 
when the operating bar 5a is substantially hori 
ZOntal with its leg 52a vertical, the valve then 
ber 56 is in a seated or closed position. A suit. 
able adjustable screw 57 is threaded through 
the leg 5&d, and engages the end of the valve 
member 56 to normally hold said valve against a 
Seat 58 formed in an angular passage 59 in the 
valve body. With the operating bar in a hori 
Zontal position, the hanger inemher R is in a 
position with its leg Ai substantially vertical aid 
Overlying the lug is of the actuating arm g : 
As the clock m2phanism operates to rotate the 

tinning wheel 38, the next timing pin 39 engages 
the roller 5 of the actuator 3; and Swings said 
actuator Upwardly to the position shown in Fig 
lure 4. Upward in ovement of the outer end of 
the actuato; 4 results in the lug 46 of said actu 
ator engaging the lower end of the vertical leg 
A of the hanger element 48. The weight of the 
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elongate arm 88b is sufficient to raintain the 
element 48 in its same relative position with re 
spect, to the operating bar 59 whereby upward 
provenient of the leg is results in a swiraging of 
the outer end of said operating bar 5. Such 
upward movement of the otte end of Said ar}a 
results in Swinging or noving of the vertical leg 
5 (; outwardly of the wave sties or neither 58 
whereby the valve may rnove of its seat, 58 and 
thereby open the angular passage 58 of the pilot 
wave body to atmosphere. 

Upward is overeint of the bar & Which per 
hits the waive $S to remain open continues until 
the Screw 55 sounted ii) the bracket A is en 
gaged by the short aria is Sa of the hanger ele 
ment 38. After this engagement of the arm 8a. 
with the Screw 53, 3ry (continued upward Knoye 
inent which is in parted to the lienabel i3 results 
in said ineliber being swung on its pivot, as 
show is figure 5. As soon as the inenbe 

has see: Swing sufficisntly to cause its lower 
enci to clear the engaging iug 36, the operating 
bar and the Yehe 33 corrected te;"ewith 
nacy fall downwardy to their original position, 
as shown in Figure 2. This results in the leg 
Sct of the operating bar 52 noving the valve 
Theinbar 58 inwardy to effect, an initediate seat 
iing or cicSing of said valve reinber 53 to shit, 
off the flow through the ang'at port, 58. Thus, 
it is obvious that the pilot waive S6 is closed as 
Soon as the hanger eleinent 38 is swung and ir 
respective Gif whether or not the actuator 4 is 

the tiring pin 39. 
From the foregoing it will be seen that, he 

tiring cycle is started when the timing pin 38 
iloves the actuatio to lift, the cperating bar 58 
through the hanger eleinent, 3. it is at this 
iiane that the pilot waive SS is permitted to open. 
The titalisag cycle is completed and the pilot wave 
cased in a cordance with the adjustment of tige 
liifiting or stop screw 33 for obviously as soon 
as the hanger eleinent 48 is swung through its 
engagenera. With this screw, the valve is closed. 
ifoi' this 'eason, the length of time that the pict; 
waive 'enlains opez) is controllied solely lay the 
adjlstEnant of the lizaiting screw and this length 
of tirine is idep2ndent of the clock-controlled 
tiining wheel 33 and the actuator ii. The pro 
vision of the adjusting screw 53 nakes it possible 
to acculately, with the single adjustment, coin 
tiloi the length of tine that the pilot, regains 
Ge. 

in ordei" to CGnrol the opening and closing of 
the gain valve eiere:ht f8 which controls fow 
through the Supply pipe is, a pressure fiuid is slip 
pied to opposite sides of the internaediate dia. 
phragti. 2 of the valve actuating device. This 
greSSure is Sipplied through a pipe SS which ex 
teads from the conductor 32. The pressure 
passes through a legiato Si, of standard con 
Struction, which is racinted on the base plate 3 is 
ii. any Sliable anner. The regulator reduces 
the pressure to the desired annount in accordance 
with the construction of the diaphragins 2 and 
23 &ngi is COindicted to the iper surface of the 
interiaediate diaphragi: 2 through lines 62 and 
bi'an:2h 62C. A. Suitable pressure gauge 63 is 
CO3) nected between the pipe G8 and blanch 62d to 
indicate the pressure of the fiuid present in these 
lines as Well as in line S2. The line S2 is also 
cotected through a line 64 with the angular 
passage 59 of the valve housing 35 and with this 
arrangerient it will be evident that when the pi 
kot valve :6 is opened through actuation of the 
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tiring techanisin T, as above explained, the 
preSSL3:e frox. line 2 will be vented to atmos 
here whereoy a pressure reduction above the 

inteixediate diaphrag 2 occurs. A conductor 
SS extends from the pressure regulator G? to 
the assage, 3, whereby the pressure fiowing 
fail the regiator. Enay also act oii the under 
side of tie intern ediate diaphragan 2. A suit 
able needle waive 63 is naounted in the line 62d. 
which conducts preSSuite filiid to the upper end 
of the intermediate diaphragan 2 and said valve 
functions to getter or control the flow through 
Said line. . . . . 

In the operation of the apparatus, the main 
waive eley inent 3 is closed, as shown in Figure 2. 
The galeSSire on the downstrean side of said 
Valve in the Supply pipe 5 is acting upon the 
Age:YOSE diaphragin 39. At this time the pres 
Sile iOwing froin the regulator S is conducted 
to both sides of the intermediate diaphragm 27 
Wh2'ely the pressures across this diaphragm are 
equalized. It is noted that the regulated pres 
Su'e to the Linier'side of the diaphragm 27 is un 
l'esilicted while flow to the upper side of said 
diagiil'aign is throtted by the needle valve SS in 

sciate diaphragan a downwardly to close the 
again linicating poit 25 to the actuating dia 
phragra 22. This allows the coil spring 23 to 
old the valve 8 closed. Any variation in the 
{}reSSre Oia the downstrea; side of the valve 
ii is the Supply line 5 will not affect opening 
of the valve because, since the pressures across 
the interiaediate diaphragan are balanced, any 
{}}'23S4) i'e at all acting on tine diaphragm 29 will 
I32aintain the rnain valve closed. Therefore, it 
islight be Said that the iregulating portion of the 
132&cialis (in connected with the main valve is 
I'832siered inactive when the nain valve 8 is 
closed y the tiring mechanism and its asso 
iated parts. 
As the ti:iing Wheel rotates, it swings the actu 

atGI i? upwardly and as explained imparts an 
35'a.I'd :loverneat to the outer end of the operat 

i2g ta: ; , whereby the pilot valve element, 5S 
is pe!"gritted to open, such opening being caused 
by thi pressure in the line G6 acting against the 
52.76 eleinent. When this occurs the pressure 
Wit::ii) the lines 62 and 68 which communicate 
With the 2pper surface of the intermediate dia 
phiagiin, aie vented or opened to atmosphere, 
With the result that a pressure reduction above 
the intet's ediate diaphragin 27 occurs. This un 
&laraces the intermediate diaphragiin 27 and al 

iOWS tie pressu! I'e beneath said diaphragm which 
is acting through the line 65 to lift the intermedi 
&te diaphragin and thereby permit said pressure 
to act against the actuating diaphragm 22 to open 
the rain waive 3. Opening of the valve is al 
lows a flow of the lifting gas through the supply 
pipe and to the annular space in the well casing. 
AS Soon as the main valve 8 opens, the regu 

lating rechanislin which is associated with the 
main valve is rendered operative and, therefore, 
as the pressure on the downstream side of the 
valve 8 exceeds a predetermined amount, in ac 
Cordance with the ratio between the diaphragm 
29 and the diaphragm 27, as well as in accordance 
With the pressure acting against the underside of 
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said diaphragm 27 as controlled by the regulator 
6, the diaphragm 29 will move downwardly to 
again seat the intermediate diaphragm over the 
opening 25 which as explained, will permit clos 
ing of the valve." Thus, it is possible for the 
mechanism to Open or begin the time cycle in 
accordance with the clock mechanism or rather, 
the clock controlled timing wheel and to close the 
main valve in accordance with the pressure which 
occurs on the downstream side in the supply 
pipe 5. . . . . . 

... In the event that the pressure on the down 
Stream side of the valve in pipe, 5 does not ex 
ceed the predetermined pressure for which the 
mechanism is adjusted, then the valve 8 Will 
remain open until the arm 48a of the pivoted con 
necting element 48 engages the stop screw 53. 
When this occurs, the element 48 is swung to 
disengage the lug 46 of the actuator so that the 
pivoted Operating bar may drop to its original 
position to cause the leg 50a to move the valve 
element 56 inwardly to close the pilot valve. 
When the pilot valve closes, the pressure in the 
lines 62 and 64 will again be built up to the same 
preSSure as that in the line 65 and this will result 
in an equalization of pressures across the inter 

0. 
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mediate diaphragm, whereby the upper dia 
phragm 29 may again function to lower the inter 
ediate diaphraga and close the communicating 

Opening Ol' port 25. As explained, this results in 
permitting the coil spring 23 to again close the 
Inain Valve. In this instance, the time cycle or 
the period during which the main valve remains 
open is controlled Solely by the timing mechanism 
and in accordance with the adjustment of the 

limiting screw 53. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
Size, shape and materials, as well as in the details 
of the illustrated construction may be made, 
within the Scope of the appended claims, without 
departing from the spirit of the invention. 
What I claim and desire to secure by Letters 

Eatent, is: 
... A tirning (nechanism for a control apparatus 

ii) ciuding, a pilot valve, a clock-controlled actu 
ator arm having one end pivoted to a support 
whereby its outer end is adapted to swing in a 
vertical plane, an operating bar pivotally mounted 
at One end With its free outer end overhanging 
the outer movable end of said arm, means for 
Connecting the arm to the pilot valve whereby 
SWinging of the arm opens and closes said valve, 
and a connecting member pivoted to the outer 
end of the actuating bar and adapted to be en 
gaged by the operating arm, whereby movement 
Of the arm is transmitted to the actuating bar to 
open the valve, and means associated with the 
Connecting member for Swinging said member to 
disengage the Sanae from the operating arm after 
Said member and the bar have moved a prede 
termined distance, whereby said member and bar 
connected therewith may return to a position 
closing the valve even though upward movement 
of the Operating arm is continued. 

2. A tinning mechanism including, a clock 
controlled element, a valve means, an upright 
Support, a control bar having one end pivoted to 
the Support and overlying the valve means, means 
for connecting the bar intermediate its end with 
the valve means, whereby Swinging of the outer 
free end of said bar actuates the valve, an actuat 
ing arm having one end pivoted to the support 
and having its outer free end located below the 
outer free end of the control bar and being en 
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10 
gageable by the clock-controlled element so as to 
be swung thereby, a connecting member pivoted 
to the Outer end of the control bar and having a 
depending leg which is normally disposed in the 
path of the operating arm, whereby swinging of 
the arm imparts a SWinging movement to the bar 
to actuate the valve means, said connecting mem 
ber having a lateral extension, and an adjustable 
stop on the upright support disposed in the path 
of the lateral extension, whereby after the bar, 
connecting member and control arm have moved 
a predetermined distance the connecting member 
is SWung to move its depending leg out of the 
path of the arm, whereby the control bar may 
return to its original position closing the valve 
irrespective of whether or not the actuating arm 
has completed its swinging movement as con 
trolled by the clock-controlled element. 

3. A timing mechanism including, a rotatable 
clock-controlled element, an upright support, a 
pair of pivoted actuating arms mounted in op 
posed relation with their free ends directed to 
Ward each other, one of said arms being disposed 
above the other and located so that its free end 
Overhangs the other, a valve means, means for 
connecting the upper arm to said valve means 
Whereby Swinging of the arm controls Opening 
and closing of Said valve means, the lower arm 
Overlying and being operated by the clock-con 
trolled element, a connecting member pivoted to 
the upper arm and adapted to be engaged by the 
lower arm whereby swinging of the latter imparts 
a movement to the upper arm, and means inde 
pendent of the lower arm for disengaging the 
Connecting member from the lower arm, Whereby 
the upper arm may return to its Original position 
to actuate the valve before the lower arm has 
Completed its movement as controlled by the 
clock-controlled element. 

4. A timing mechanism as set forth in claim 
3. Wherein the means for disengaging the con 
necting member from the lower arm is manu 
ally adjustable whereby the time of actuation 
of the valve may be accurately controlled. 

5. A timing mechanism as set forth in claim 4, 
Wherein the means for disengaging the connect 
ing member from the lower arm is a fixed Stop 
Screw and a lateral extension on the member, 
which elements co-act to swing said member 
out of engagement with said lower arm after 
predetermined movement has been imparted 
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thereto by the lower actuating arm. 
6. A control apparatus for controlling the ad 

mission of fluid into a conductor including, a 
main inlet valve having a pressure-actuated Od 
erating element, means for conducting a pilot, 
preSSure to the operating element, a flexible pres 
Sure-responsive member functioning as a valve 
means to control the admission of pressure to 
the operating element of the main inlet valve and 
having its opposite sides normally exposed to 
a regulated pilot pressure whereby pressures 
thereaCrOSS are balanced, a second pressure-re 
Sponsive member exposed to the pressure in the 
conductor, a force transmitting means between 
Said Second pressure-responsive member and the 
first pressure-responsive member, whereby the 
preSSure acting on said second member is trans 
mitted to said first member to move the first 
member in a direction shutting off pressure fluid 
to the operating element of the main valve to 
permit closing of the valve when pressures across 
Said first preSSure-responsive member are bal 
anced, and time-controlled pilot means for un 
balancing the pressures across said first pressure 
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responsive member at predeterrained time inter 
vals whereby said first member is actuated to die 
rect pressure fluid to the operating elerient to 
Open the main inlet valve. 

t. Ala apparatus as set forti in claiiga. 6, where 
in the cross-sectional area of the first pressure 
responsive member bears a predetermined rela 
tionship to the cross-sectional area of the Sec 
Qad press re-responsive reinber and is of a 
larger area, whereby in the event, that pressure 
agting on said second aeinber becognes excessive, 
the first member may be moved into a position 

2 
shutting off pressure to the operating elenaert 
of the main valve during the period that the time 
controlled means is aaintaining the pressures 
across the first member unbalanced. 

5 ASBURY S. PARKS. 
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