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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 fuids
to the surface has become general practice in the
petroleum industry. Usually the admission of
the lifting medium into the well ligquid 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
sald pressure under all conditions. -
- It is one object of the present invention to
provide an improved surfa¢e 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 admiftting a
lifting medium to a well conductor and having
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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 ol 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

. co-acting means being entirely 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 piveted 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
dctuator 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, o

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,

Figure 3 is a partial sectional view taken on
the line 3—3 of Pigure 2,

Figure 4 is an enlarged view of the operating
clements of the timing mechanism and illustrat-
ing their position at the start of the timing cycle,

Figure 5 i3 a view similar to Figure 4 showing
the parts in position at the end of the timing
eycle. _ ’

Tigure § is an enlarged sectional detail of the
pilot valve. .

T the drawings (Figure 1), the numeral {8
designates a well bore having a well casing i
extending therethrough. A well fluid conductor
or tubing {2 extends axially through the well
casing in the usual menner and the annular
space A between said tubing and the casing - is
packed off nearer the lower end of the well bore
by a suitable well packer {3, The well fluids
entering the extreme:Jower end of the well bore
enter the well tubing or conductor {2 and flow
upwardly therein to a predetermined level, in
accordance with the particular well consditions,
the level being presumed to be at the dotted line L.
An intermitter or control device (4 is mounted
in the conductor {2 snd is arranged to control
the admission of a lifting medium, which is in
the annular spsee between the casing and the
tubing, into the well tubing, whereby the well
lauid within the tubing above the device I& is
lifted to the surface.

The lifting medium, such as gas or air, is ad-
mitted te the annular space through an inlet
conductor or pipe {5 which connects to a casing
head (8 mounted on the upper end of the well
casing 16. The conductor or pipe {5 has a main
valve §T mounted therein and the conirol appa-
ratus, constructed in accordance with the pres~
ent invention, is utilized to control operation of
the valve i1, whereby the lifting medium under
pressure is admitted to the annular space at the

proper and predetermined intervals. It might he

noted that the pressure of the lifting medium
which will be presumed to be gas, is maintained
at a predefermined amount within the annular
space. The partieular predetermined, pressure of
the normally present liffing medivm is depend-
ent upon the particular adjustment of the inter-
mitter device §4 and said pressure is just in-
sufficient to actuste the intermitier and admit
the lifting gas o the well tubing. At predeter-
mined intervals, the main controf valve IT is
opened to admit additional liffing gas under
pressure to the annular space and this admission
of additional gas raisés the pressure in the an-
nular space to actudte the intermitter device 18
and ‘thereby inject the lifting gas into the well
liquid column within said tubing. - The main
control valve 1T remainsopen for a predetermined
time and then closes so that the intermitter device
14 is again shub off upon the reduction of pres-
sure in the annular space fo & predetermined
point. . The apparatus remains inactive until such
time as the well liquids have again entered the
well $ubing to approximately the level L, at which
time the main valve {7 is again opened to repeat
the operation. This particular method of lifting
well liguids to the surface is in general use and
the present invention relates primarily to the
control mechanism which is associated with the
main valve 7. o .

Referring to Figures 1 and 2, the main: valve
{1 which controls flow through the gonductor or
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line I5 comprises a valve housing (Ta having a
downwardly opening valve member {§ therein.
The valve member is carried by a stem {2 which
extends upwardly into a diaphragm housing 26.
An enlarged disk 24 is secured to the upper end
of the valve stem and engages the underside of
a diaphragm 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 menther i§ to a raised or closed: position.
The diaphragm 22 is disposed within a di-
aphragm chamber 24 which has ecommunication
through a port 25 with a second diaphragm

_chamber 28. - A second diaphragm 27 is mounted

within the chamber 2§ and has its upper end
engaged by a follower 28. A third or smaller di-

. aphragm 29 normally engages the upper end of
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the follower 28 and it might be noted that the
relstionship in the ares between the smaller di-
aphragm 28 and the interimediate diaphragm 27
may be of any desived ratio. The upper surface
of the smaller diaphragm 28 is exposed through
a- conduetor or line 38 to the pressure on the
downstream  side of the valve element 18, said
conductor being suitably connected into the main
supply pipe {8. A sultable pressure gauge 35 is
conmected to the conductor 38, said gauge being
supported upeon 2 base or supporting plate 3%
which is mounted on suitable brackets &7 extend-
ing upwardly from the diaphragm housing 20.
The intermediste diaphragm has its opposite
sides exposed through passages 3f and 32, re-
spectively, to a regulated pressure which is nor-
mally exactly the same, whereby the diaphragm
2% is in balance. 'The regulated pressure may
he referred to as the pilot pressure and is always
less than the pressure being eontrolled in the
main supply pipe 8. Under such a. condition
with pressures equalized across the diaphragm 27
the pressure acting through the line 38 on the
upper diaphragm. 29 forces the intermediate di-
aphragm 27 over the communicating opening 28
to seal said cpening.  Any pressure above the
lowermost diaphragm 22 which co-acts with the
valve stem moy éscape through a bleedsr pord
or passage 33 which is adjustably regulated by a
suitable bleeder valve 34, S
Tt will he evident that when the pressuyes across
the intermediate diaphragm 27 are halanced or

egual, the pressure from the downsiream side

of the supply pire 15 will move the upper and in-
termediste disphragms dewnwardly to cloge the
communicating opening -cr port 2% because as
stated, the control pressure in the main line is
always greater than the pilot or regulated pres-
sure in passages 3{ and 32. - Thus, even though
the regmiated pressure is acting against the under
side of the upper diaphragm 28 the conftrolied
pressure in line 30 overcomes the same o hold
upver -diaphragm- 28 and the intermediate di-
aphragm 27 ih & lowered position.. When-this
condition exists, the coil spring 23 maintains the
valve member {8 in & closed vposition. If the
pressure acting on the upper surface of the in-
termeadiste diaphragm 27 is relieved, the pres-
sure normsally present and acting against the
underside of the intermediate diaphragm will 1ift
said diaphragm and uncover the communicating
port 25, whereby this pressure may act-against
the lowermost or actuating diaphragim 22. This
iz possible because the area of intermediate di-
aphragm 27 is greater than the area of the upper
diaphragm 29 and a lesser pressure will function
tc move hoth diaphragms upwardly. The bleeder
valve 34 is adjusted so that the pressure enter-
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ing the -intermedidte “port is ‘admitted more
rapidly than it can escape through said bleeder
valye with the result that said pressure acting on
the diaphragm 22 moves the valve stem and valve
member. 18 downwardly. against the tension of
the spring 23 to thereby open the main. valve
and admit the lifting gas into the supply pipe
t5.and theénce inlo the annular spsce between
the well casing and.the well tubing.

Bo long as the pressure on the . downstream
side of ‘the valve (8 does not exceed a pressure
which would be sufficient to overcome the normal
regulated pressure acting below the intermediate
diaphragm, the valve will remain open. It is
chvious that by maintaining the pressure which
acts against the underside of the intermediate
diaphragm at 2 predetermined point, the pres-
sure which must be reached.in line 28 in order
to close the valve is accurately controlled. As
the pressure on the down stream side of the valve
member {8 exceeds a. predetermined amount in
accordance with the ratio between the upper dia-
phragm 29 and the intermediate diaphragm 27,
and also in accordance with the controlled pres-
sure acting on said diaphragm 27, then in that
event this excessive pressure acting on the upper
diaphragm forces the intermediate diaphragm
to close the communicating port or opening 8.

When this occurs the pressure above the actuat-
ing diaphragm 22 escapss through the hlseder -

bassage 33 and allows the spring to close the
main valve. Closing of the main valve may also
be accomplished if the pressures acting on oppo-
site sides of the intermediate diaphragm are again
equsl 50 as to balance said diaphragm. ' In such
case it is evident that the pressure acting on
the upper diaphragm 2% would move the inter-
mediate diaphragm downwardly to close the
opening or port 25.

It thus becomes obvious that the particular de-
vice illusirated may he 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 27 or by an excessive increase in the
pressure on the downsiream side in the supply
pipe 15, 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 ratio between the areas of the
diaphragnas 28 and 27.: It is pointed out that
the regulating davice and main valve shown and
described herein is fully disclosed and claimed
in applicant’s co-pending application, Serial Mo.
637,272 filed December 26, 1945. Tt is described
herein to more fully explain the specific opera-
tion of applicant’s improved timing mechanism
and also to disclose the combination of the regu-
lation device and valve, with a timing mechs-
nism which combination is not shown in said
co-pending applicstion.

The timing mechanism whiech is generally indi~
- cated at T is arranged to conftrol the pressure
which is acting on the upper end of the inter-
mediate diaphragm 27. This timing mechanism
is mounted upon the supporting or base plate 38
and includes a cleck-controlled timing wheel 22.
The timing wheel is rotatable and is provided
with a plurality of outwardly extending timing
pins 89 which may be properly placed in the
openings in the wheel to control the timing cycles.
As 1s 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 48 is secured to
the base: 36 and extends upwardly behind the
timing element or wheel 38. An actuating arm
&1 has one end pivoted at 42 tc the upright sup-
porting plate 48 and a suitable spacer 43 which
is interposed hetween the arm and the. plate
locates 'the arm in a position overhanging the
outwardly extending timing pins 88. Downward
movement of the arm is limited by an cutwardly
extending stop member 44 which is secured to
the upright plate 48. The outer end of the actus -
tor arm 41 has a freely rotatable hearing roller
4% pivoted thereto and as is clearly shown in
Flgure '3 the roller overlies the timing pins 28
and is adapted to be engaged therehy. The tim-
ing wheel rotafes in a clockwise direction in
Figure 2 and obviously as each timing pin moves

. beneath the roller 45 the actuator arm &1 is lifted

upwardly; as the timing pin moves from heneath
said roller, the actuator arm refurns to its nor-
mal. or subsiantially horizontal position, with
the downward movement of said arm being
arrested by the stop 44. ~
The extreme outer or free end of the pivoied
arm 4{ is provided with a lug 45 and this lug
is arranged to engage the vertical depending leg
4% of a generally T-shaped element 8. The
element 48 is also formed with a relatively short
horizontal arm 48c¢ and a longer horizontal arm
£8b and said element is pivoted on s pin 42 to the
outer end of & valve operating bar 59. ‘The bar
89 is pivoted on a screw 5{ which is secured
to the upright plate 48 and a suitable spacer
52 preperly locates the bar 5% and jts pivoted

‘hanger 48 in a position overlying the lug 46 at

the free end of the actuating arm. -

An adjusting serew 53 is threaded downwardly
through a supporting bracket 58 which has one
end secured to the upright supporting plate 48
with its opposite end overhanging the element 42
50 that the arm 48a of said element may engage
the screw. The arms 4%¢ and £8D are of suen
weight with respect to the pivos point 45 thai
normally the member 48 assumes the position
shown in Figure 2 and in such position, the leg
47 depends vertically in a position overlying the
lug &2 of the actvating arm 41, ‘

In the operation of the timing mechanism, the
parts are normally in the position showh in Figure
2, in which position the roller 45 of the actuating
arm 41 has just disengaged one of the timing
Pins 32. At this time the valve operating bar
5¢ is substantisily horizontal and has a vertical
extension or leg %92 which is adapted to co-act
with the fluted valve stem or member 85 of a
pilot valve B5. The vilot valve 5% is suitahly
mounted on the upright supporting plate 46 and
when the operafing bar 58 is substa tially hori-
zontal with its leg 5% vertieal, the valve mem-
ber 58 is in a seated or closed position. A suit-
able adjustable sorew B7 is threaded through
the leg 58¢ and engsges the end of the wvalve
memper 56 to normally hold said valve against o
seat B8 formed in an angular ssage B8 in the
valve hody. With the operat bar in & heori-
zontal position, the hanger memher iR iz in o
position with its leg 47 substantially vertical and
overlying the lug 45 of the actuatine arm 41,

" As the clock mechanism operates to rotate the
timing wheel 28, the next timing pin 39 engazes
the roller 45 of the sctuator 4§ and swings said
actuator upwardly {o the position shown in Fig-
ure 4. Upward movement of the outer end of
the actuator 41 resulis in the Ing A6 of said actin-
ator engaging the lower end of the vertical leg
41 of the hanger element 48. The weight of the
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clongate arm 686 is sufficient fo maintain the
element 48 in its same relative position with re-
spect to the operating bar 5§ wherehy upwalx.
movement of the leg &7 resulis in a swinging of
the cuter end of said operating bar 88, .Such
upward movement of the ouber end of said arm
results in swinging or meving of the vertical leg
5 outwardly of the valve shem or member i
whereby the valve may move off zts seat B8 and
thereby open the angular passage §9 of the pilot

valve body to atmosphere.

Toward movement of the bar 5% which per-
mits the valve §§ o remain open coniinues until
the sovew 53 mounted in the bracket 52 is en-
gaged by the short arm 43¢ of the hanger ele-
ment 48, After this engagement of the arm &6a
with the Jmew ahy continued uvpward move-
ment which is imparted to the member 48 resulis
in said membe* heing swung on ils pivot, as
shown in Figure 5. As soon &s the member
48 has been swung sufficiently to cause its lower

4 to clear the ﬁ.‘.‘ 1;»_, iug 48, the operating
bar 58 and the member 43 connected therewith

sy foll downwardly to their original position,
as shown i Wigure 2. 'This resulls in the leg
50a of tm, operating Bar 3% moving the valve
memher B4 inwardly o effect an immediate seat-
ing or closing of sald valve member 5” to shut
off the ﬁow t"nm:’fh the axguiar port §8. Thus,
it iz obvious that the pilot valve €8 is closed as
scon as the hanger clement 68 is swung and ir-
respective of whether or not the actuator &1 is
54111 moving upwardly because of its contaect with
the timing pin 39.

From the foregoing it will be sesn that
timing cycle is started when the timing pin
moves the actuator to lift the operating bar 53
tnrou&h the hanger elemcm 28. It is at this
time fthat the pilot valve 56 is permitied to open.
The timing cyels is completed and the pilot valve
olgsed in accordance wWith ’fha adjustment of the
limiting or stop screw &3 for obvicusly as scon
as the hanger elecment 4% is swung through its
engagement with this screw, the valve is closed.
¥or this reason, the Iength of time that the piict
valve remains open is controlied solely by the
adiustment of the Mmiting screw and this length
of time is indepsndent of the clock-controlled
timing wheel 38 and the aci;uwtor 4i. 'The pro-
vision of the adjusting screw 5% malkes it possible
to accuraitely, with the smgle adiustment, con-~
trol the length of time that the pilot remains
cpen.

In order to consrol the opening and closing of
the main valve element {2 which controls flow
t;hrough the supply pipe {§, a pressure fluid is sup-

d to opposite sides of the infermediate dia-

the
a2a

@3

nbro‘mm 37 of the valve actuating device. This
vreasure 18 supplied through a pipe §3 which ex-
tends from the condustor 38. The pressure

passes through a regulator 81, of standard con-
struction, which iz mounted on the hase plate 35

in any suitahle manner. The regulator reducss
the pressure to the desired amount in accordance

wltb the eonstruction of the diaphragms 27 and
2% and is conducted to the upper surface of the
;ntexmedlate diaphragm 27 through lines §2 and
brancsh 82¢. A suitable pressure gauge §3 is
connected hetween the pive 68 and branch 62c to
indicate the pressure of the fuid present in these
lines as well as in line §2. The line 6% is also
connected through a line 84 with the angular
passage 59 of the valve housing §5 and with this
arrangement it will be evidsnt that when the pi-
lot valve 86 is opened through actuation of the
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timing ' mechanism T, as above explained, the
pressure from Yne €2 will be vented to abtmos-
phere whereby a pre._hure reduction ahove the
ntermedizte diaphragm 27 oceurs. . A conductor
85 extends from the precsure regulator &f to
the passsge. 22, whereby the pressure flowing
from the regulater may also act oix the under-
side of the intermediate diaphragm 27T A suit-
able needie vazive 83 is mounted in the line 62a
which conducts pressure fiuid to the upper end
cf the intermediate diaphragm 27 and said valve

functions to meter or control the flow through

a1d iine.

In the opnmmon of the appwr tuu, the main
valve element i8 is closed, as shown in Figure 2.
The pressure on the downstream side of said
valve in the supply pipe {5 is acting upon the
upperimost diaphragm 29. At this time the pres-
sure fowing from the regulater 8t is conducted
to hoth sides of the intermediate diaphragm 27
s~ures across this diaphragm are

noted that the regulated pres-
Lde of the diaphragm 27T is un-
e flow to the upper side of said
throttied by the needle valve §§ in

is

sare to the unders

icted whil
i

et
regiil

S¥tinis)
the Iix 4. The provision of this needle valve
sssures that pressure can be built up in the line
g : to the upper side of the diaphragm 27
o n the pilot valve §§ is closed.
pm ssures gcress the diaphragm 27 are
P

dewnstream pressure aebing against
'l'.hn "1"1361 digphragm %9 has urged the inter-
27 downwardly to close the
m'mm mﬂamnfr pc;t 25 to the actuating dia-
phragra 22. This allows the coil spring 23 to
“9 4 the valve I8 closed. Any variation in the
essure on the downstream side of the valve

]

if in the supply line {§ will not affe¢t opening
of the valve because, since the pressuies 4cross
th termediate diaphragin are balanced, any

nprassure ab all acting on the diaphragm 28 will
maintain the main valve closed. Thereiore, it
;mjht be said that the regulating portion of the
hanism connected with the main valve is
od inactive when the main valve 1§ is
cm e by the timing mechamsm and its asso-
iated parts.
As the timing wheel rotates, it swings the actu-
v 4f upwardly ahd as explained imparts an
upward movement to the outer end of the operat-
ing bar B, whereby the pilet valve element 5%
mnitted o open, such opening being caused
e pressure in the line 86 acting against the
clement. When this occurs the pressure
n the lines 62 and 64 which communicate
with the upper surface of the intermediate dia-
phragm, are vented or ocpened to abtmosphere,
with the resuit that a pressure reduction above
ths intermediate diaphragm 27 occurs. This un-
kalances the intermediate diaphragm 27T and al-
}(‘WS the pressure beneath oam diaphragm which
i acting through the line &5 to lift the intermedi-
m{n. diasphragm and the“eby permit said pressure
act against the actuating diaphragm 22 to open
the main vaive {8. Opening of the valve 1§ al-
lows a flow of the lifting gzas through the supply
pine and to the annular space in the well casing.
As soon as the main valve {8 opens, the regu-
lating mechanism 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 predstermined amount, in ae-
corcance 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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sald diaphragm 27 as controlled by the regulator
61, 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 mechahism or rather,

the clock controlled. timing wheel and to close the |

main valve in'accordance with the pressure which
oceurs on the downstream side in the supply
Dipe 15 . IR : s
" In the event that. the pressure on the down-
stream side of the valve in pipe. 15 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 4§ 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 500 to move the valve
element 58 inwardly to close the pilot valve.
When the pilot valve closes, the pressure in the
lines 82 and 84 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-
mediate diaphragm, whereby the upper dia-
bhragm 2§ may again function to lower the inter-
mediate diaphragm and close the communicating
opening or port 25. As explained, this results in
permitting the coil spring 23 to again close the
main valve. In this instance, the time cycle or
the period during which the main valve remains
open is conirolled solely by the timing mechanism
T and in accordance with the adjustment of the
limiting screw 58.

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 T claim and desire to secure by Letters
Fatent is: )

1. A timing mechanism for a control apparatus
ingiuding, a pilot valve, a clock-controlled actu-
stor 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 cne 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 & 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
cennecting member for swinging said member to
disengage the same 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 gz position
closing the valve even though upward movement
of the operating arm is continued.

2. A timing mechanism including, a clock-
controlled element, a valve means, an upright
support, & 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 iree end of the control bar and being en-
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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 suppert disposed in the path
of the laberal extension, whereby after the bar,
connecting member ‘and control arm have moved
& predetermined distance the connecting member
is swung to move itg 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 elemeny, 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, g connecting member pivoted to
the upper arm and adapted to be engaged by the
lower arm whereby swinging of the latter imparts
& 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 bosition
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 manuy-
ally adjustabie whereby the time of actuation
of the valve may be accurately controlied,

5. A timing mechanism as set forth in claim 4,
wherein the means for disengaging the connect-
ing member irom 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

© bredetermined 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 g conductor including, a
main inlet valve having a Dressure-actuated op-
erating element, means for conducting a piiot
bressure o 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 ang
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 secongd bressure-responsive memier ang the
first bressure-responsive member, whereby the
bressure acting on said second member is trans-
mitted to said fArst membper to move the first
member in a direction shutting off pressure fluid.
to the operating element of the main valve to
bermit closing of the valve when pressures across
sald first pressure-responsive member are bal-
anced, and time-controlled pilot means for un-
balancing ihe pressures across said first pressure-.
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responsive member at pr edetetmmed time inter-
vals whereby said first member iz actuated to di-
reet pressure fluid to the operatmg glement to
open the main inlet valve.

7, An apparatus as set forth in ciaim 6, where-
in the cross-sectional aren of the firgt pressure-
responsive mergber bears a oredetermined rela-
{ionship %0 the cross-sectional area of the sec-
ond pressure-responsive member and is of. a
larger area, whereby in the evenit that pressurs
acting on said second meinbher becomes excessive,
the first member may be moved into 5 position

L1

12
shutting off pressure %o the operating clement
of the main valve during the period that the time
controlled means is maintaining the pressures
across the first member unbalanced.

ASBURY 8. PARKS.
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