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To «ll whom 76 may concern:

Be it known that I, FREDERICK SAGE, a resi-
dent of Johnsonburg, in the county of Klk
and State of Pennsylvania, have invented a
new and useful Improvement 1n Pumping-
Engines; and I do hereby declare the follow-
1ne to be a tull, clear, and exact deseription
thereof.

My invention relates to pumping engines
or heads; and the object 1sto provide an engine
tfor this purpose which will automatically stop
operating when the fuid in the well becomes
exhausted.

In the oll regions there are many wells
which produce only a small quantity of oil,
but which nevertheless can be profitably
worked providing the apparatus is suthciently
economical. Theaccumulation of o1l in these
wells can usually be pumped out in a short
time, and 1t 1s therefore not profitable to keep
the pumps in continuous operation. 1t 1s the
custom for an attendant to go from well to
well and start the engines and then after a
fime again malke the. rounds and stop the
engines. This entails a considerable expense
ANd COIrTes pondingly reduces the profitderived
from these small producers.

My invention has for its object to provide
an arrangement whereby the pumping engine
or motor will be automatically stopped by
means controiled by the exhaustion of the oil
in the well, thus dispensing entirely with an
attendant for stopping the engine.

My invention may be applied to any form
of pump-motor, whether electrical, hydraulie,
pneumatice, or steam. In this application 1
have shown and described the same 1n connec-
tion with a specific form of pumping engine
or head which was invented by me and which
forms the subject of a prior application for
patent, Serial No. 230,595, filed October 29,
1904. The invention, however, 1s not limited
to this form of pumping-engine, and I have

merelv chosen 1t for convenlence of 1llustra-

tion, but without intending to limit my inven-
tion or the terms ot the claims herematter
made.

In th

e accompanying drawings, Figure 11s

asideele ation of my pumping h adoz enoine.
Kig.
del,

is a vertical section through the cylin-
ahe transversely of the main valve.

Fig. 3 1s a vertical section taken longitudinally
of the main valve. IFig. 41s a horizontal sec-
tion taken on the line 4 4, KFig. 1. IFig. 5 1s
a vertical section talken through the valve
for stopping the engine. Fig. 6 1% a vertical
section taken on the line 6 0, F 1; and Kig.

7 1s a vertical section on the lme 77, Fig. 1.
In the drawings the well-casing 1s @.how at

1 and the pump- tubmg at 2. The latter at
it.s upper end is provided with an outlet and
with the usual stufling boxoreland 3. Passed
through the latter is the rod’ 4. which 1s the
pump-rod, and may be either a sucker-rod or
a poliqh rod, as is now used in deep-well
pumping.

My improved pumplnu-hmd comprises a
fluid-pressure cylinder 5, arranged vertically
and directly above the pump-tubing, being
supported dir e(:,tl\ from the tubing by means
of V(‘IthcLl rods 6 and a split elamp-collar 7,
which 1s tdbtened around the pump-tubing.
In this manner the cylinder 5 1s supported
above and 1n axial line with the pump-tubing.
The evhinder 5 15 providecd with a piston 8,
secured to a hollow piston-rod 9, which pro-
jects through both heads of the ey llndel The
pump or 1)011% 1 rod 4 passes up through this
hollow piston-rod and 1s secured to the uppoer
end thereof by means of the coil-spring 10,
which is fastened to both the upper end ot
the hollow 1)151:011 rod 9 and to a collar 11 on
the pump-rod 5, so that said spring will act
both as a tension and compression spring.

The object of this spring is to lessen the

shock and jar which occuars when the pump-
rod begins to lift and the weight of the finid
comes onto the same. T'he object of making
the piston-rod 9 hollow is to adapt the motor-
head to existing oil-well rigs. It is now the

- eustom to connect the pump or polish rod 4

to one end of a walking-beam, and conse-
quently said rod projects a constderable dis-
tance above thb ground. In order to locate
the cylinder 5 as low as possible and still not
necessitate a cutt’.ng oft of the rod 4 or the
replacement thereot by a shorter rod, I make
the piston-rod hollow, so that the full length
of present pump or polish rods can be re-
tained and passed up through the hollow pis-

- ton and secured to the upper end thereof.

The main valve of the ceylinder 1s located
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in a suitable casing 12, formed on or secured
to the lower head of the cylinder. This main
valve preferably will be automatically moved
by the fluid-pressure 1tselt. It is shown as
acylindrical piston-valve 14, slidably mounted
in the casing 12 and provided with four pis-

 tons, so as to provide the connecting passages
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municates, through the port 22, with the lower
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end of the cylinder 5 _
1is controlled by a puppet or check valve 37,

O Spaces 16,-17., and 18, respectively. The
fluid-pressure inlet 1s through the pipe 19,
substantml]y midway of the length ot the
valve- 0‘131119 The exhaust-ports are shown
at 20 and 21. The walls of the valve-casing
are cored out, so as to provide passages for
Auid-pressure, one of which passages com-

end of th_e cylinder 5, and _a.nother port 23
of which communicates, through the pipe 24,
with the upper end of the cylinder 5.  The
end 26 of the valve-chamber communicates,
through a port 27, with another port 28, lead-
ing to the lower end of the cylinder. The
port 28 1s controlled by a check or puppet
valve 29, which normally is held closed by
means of a spring 30, but i1s provided with a
stem 81, projecting up into the cylinder, so
that When the main piston 8 reaches the limit
of its downward stroke it will contact-with
this stem and open the puppet-valve 29. In
asimilar manner theend 33 of the valve-casing
ing communicates, through a port 34 and pipe
35, with a port 36, which opens into the upper
This port 36 likewise

which 1s kept normally seated by a spring 38
and has a stem 39 projecting down 1into the
cylinder in position to have the main piston 8
contact therewith at the limit of its upward
movement to open the puppet-valve. Both
the puppet-valves 29 and 37 havespiral springs
40 surrounding their stems and projecting

slightly beyond their ends, these springs serv-

ing as cushions to lessen the shock when the
main piston 8 strikes the stems of said valves
and also to hold the valves 29 and 37 open for

N‘"‘\ﬂ&ﬂa longer period of time than would otherwise
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or head 44. By turning

be the case 1n order to give a more positive
movement to the main valve 14.

In the port 23, communicating with the pipe
24, leading to the upper end of the cylinder, 1
place an automatically-operating throttle and
check valve, this comprising an ordinary disk
valve 42, which seats toward the upper end of
the cylinder and which is carried by a manu-
ally-adjustable threaded stem 43. The valve
42, however, is not rigidly connected to the
stem, but is slidable thereon between the col-

lars 44 and 45 onsald stem. A coiled spring

46 holds the valve normally against the collar
the stem 43 the valve
49 can be drawn away from 1ts seat the re-
quired distance to admit the necessary quan-
tity of motive fluid to the upper end of the
cylinder. Whentheexhaustoceurs,this valve
will slide freely down the stem against the

tension of the spring 46, thus opening a tree |

=il

‘main val

799,150

passao‘e to the exhaust and permitting the
pressure to escape from the upper end of the
cylinder without resistance. = As soon, how-
ever, as the fluid-pressure comes 1in the oppo-
site direction the disk valve 42 will at once
slide up against the head 44, and thus throttle
the passage to the upper end of the cylinder
and not admit any more fluid thereto than is
determined by the position of the adjustable
stem 49.

75

"The main valve 14 is made hollow and 1s

perforated from end to end. Through this

projects a bolt 48, which serves not only to

secure in place the ends or heads 49 of the
valve-casing, but also as a guide for the main
valve. This throuoh bolt does not completelv
fill the openings in "the ends of the main valve,
so that fluid-pressure can leak through to both
ends of the valve-casing.  The interior of this
ve 1S const::mtly open to the inlet 19
through a port 50 in the valve-shell.

30

\/IV pumping-engine will operate with either

steam, compresaed alr, gas, hydraulic pres-

sure, orthellhe, butpretembly steam or com-

pressed air will be used. Its operation will
be as follows: When the main valve is 1n the
position shown in Fig. 3, the fluid-pressure
entering at the pipe 19 mll pass, by means of
the passage 17 in the valve and correspond-
ing cored-out passage in the casing, to the port
23, and thence when the throttle-valve 42 1s
open by means of the pipe 24 to the upper
end of the cvlinder. This will force the main
piston downwardly, and at the limit of its
downward movement sald piston will con-
tact with the stem 31 of the puppet-valve 29,
thus opening the end 26 of the valve-cham-
ber to the lower end of the cylinder 5. The
lower end of this cylinder is already opened
through the port 22 and passage 16 in the
main valve to the exhaust- post 20.
sequence, when the puppet valve 29 is opened
the pressure in the end 26 of the valve-cham-
ber will be exhausted, so that the fluid-pres-
sure in the opposite end 33 of the valve-cham-
ber will torce thé main valve over to the po-
sition opposite to that shown in Fig. 3. In

this position the passage 17 of the main valve.

will connect the inlet-pipe 19 with the port
29, leading to the lower end of the cylinder,
thus forcing the main piston upwardly. At
the same time the passage 18 of the main
valve will connect the port 23 with the ex-
haust-port 21, thus connecting the upper end
ot the cvhndet with the mtmoqphem so that
the fluid-pressure will escape down through

the pipe 24, past the throttle-valve 42 to the'

port 23, and thence to the atmosphere. This
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'escapmcr Auid-pressure will force the throt-
tle-valve 42downwardly against the tension of
thespring 46, thus giving avery large opening
 for the exhaust and preventing the retention
of any resisting fluid - pressure against the
free upward movement of the main piston.
The upward movement of the main piston
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will continue until 1t strikes the stem of the
puppet-valve 37. This will open the valve
and put the upper end of thecylinder incom-
munication with the pipe 35, which 1s con-
nected to the port 34,leading to the end 33 of
the valve-chamber.  As the upper end of the
cylinder 18 in free communication with the
atmosphere,it tollows that as soon as the pup-
pet-valve 37 1s opened the pressure in the
end 33 of the valve-chamber is reduced, thus
permitting the pressure in the opposite end
26 ot the valve-chamber to force the main
valve back to the position shown in Fig. 3,
when the first-inentioned operation will be
repeated.

The mechanism so far described is all a
part of my prior invention, as hereinbefore
stated. |

My present invention provides for auto-
matically stopping the engine when the well
1s exhausted. This may be accomplished in
many ways, and in the drawings only one ar-
rancgement for this purpose is shown, and
this becomes operative only upon an abnor-
mal downward stroke of the main piston,
which abnormal stroke will oceur only when
the fluid in the well isexhausted. The oper-

ation depends on the fact that the pump at

the bottom of the well 1s a lhifting-pump.
When the lifting-valve 1s forced downwardly
by the sucker or pump rods, the fluid in the
pump-barrel 1s supported by the valve at the
bottom of the pump-barrel, and the weight of
the column of tluid that is above the lifting-
valve 18 also supported by the bottom valve
when the lifting - valve is on its downward
stroke. VWhen the fluid in the pump-barrel

becomes all or partially exhausted, there will | to1
inder-chamber 66, which will be provided

be a separation of the column of flnid in the
pump-barrel, which upon the next downward
stroke of the pump will throw all the weight of
the fluid that is above the lifting-valve onto
the pump-rods. This will cause an abnormal
speed on the downward stroke until the upper
column of Huid comes in contact with the Huid
that is supported by the valve at the bottom of
pump-barrel. This abnormal speed on the
downstroke 1s 1ncreased as the fluid becomes
move exhausted, from the fact that the Auid
becomes separated tfarther at each stroke of
the pamp until no more fluid comes into the
pump-barrel.  When this occurs, a full col-
umn of Huid will be ontop of the hiftine-valve.
which added to the pressure exerted by the
motor 1n foreing the rods downwardly will
cause the piston to drop very rapidly. As
long as the well is not exhausted the engine-
piston 1n 1ts downward stroke will not come
Into contact with the lower head of the eylin-
der. In actual practice there is a certain

amount of clearance between the head and the
piston when the latter 1s in 1ts lowermost po-
sibion: but when the well 1s exhausted the en-
gine-piston 8 will make a slightly - longer
stroke, coming into or very nearly into con-

tact with the lower head of the cylinder. 1
ntilize this extended amplitude of stroke of
the engine-piston when the well is empty to
stop the operation of the engine. Various
arrangements of mechanism tor stopping the
engine may be arranged to be actuated by this
extended amplitude of stroke of the engine-
biston. In thedrawines] haveshowna valve-

Ccasing 60 screwed into the opening in the

lower head of the cylinder directly under-
neath the puppet-valve 31. The spring 30
for holding up this puppet-valve rests upon
a shoulder formed in said valve-casing. The
passage through this valve - casing is pro-
vided with a seat 61, with which cooperates a
downwavdly - opening valve 62. The latter
has 1ts stem 63 projecting upwardly into tairly-
close proximity to the lower end of the stem
of the puppet-vaive 31, but so that when the
valve 31 opens in the normal operation of the
engine it will not quite contact with the stem
63 of the valve 62. When, however, the en-
gine-piston 8 makes a full downstroke, as 1t
does when the well is exhausted, the puppet-
valve 31 will be driven downwardly farenough
to contact with the stem 63 and force the
valve 62 downwardly, thus vermitting fluid-
pressure to escape through the passage in
said valve-casing. Normally the valve 62 is
held close, beecause of the Hluid-pressure acting
against the larger lower face of said valve,
thus holding it up independently of any
springs for this purpose; but when unseated
the pressure on the two sides of the valve is
equalized and said valve will remain open.
The fluid-pressure escaping past the valve 62
upon the abnormal stroke ot the engine-pis-
ton passes by means of a pipe 65 into a cyl-

elther with a diaphragm or the equivalent pis-
ton 67. This piston 67 has suitably connect-
ed thereto the stem 68 of a cut-off valve 69,
located in the main supply -pipe 19. The
valve 69 will be normally open, but with the
escape of fluid-pressure through the auxiliary
valve 62 into the outer end of the cyvlinder or
chamber 66 the piston 67 will be driven out-
wardly and will force the valve 69 to its seat,
thus shutting off the supply of fluid-pressure
for the engine and stopping the same. In
this manner the engine will be automatically
stopped when the Huild in the well becomes
exhausted. o
The mechanical details of the parts de-
seribed may be varied within wide limits.

The cut-off valve may be of any suitable

form, that shown in the drawings being an
ordinary globe-valve. The eylinder 66 may
be supported in any suitable manner, the
drawings showing the same connected by
means of rods or bolts 70 to a collar 71, se-
cured to the bonnet of the valve.

When the valve 69 1s closed, 1t will remain
in that position, due to the fact that the

fluid-pressure acts on its upper surtface and
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holds 1t to its seat.
for opening the same I connect the valve-
stem to the piston 67, as by providing the
valve-stem with a head or button 72, engaged
by fingers or socket 73 on the piston. The
piston-stem 74 projects out through the head

of the cylinder and has pivoted thereto a le-

ver or handle 74, fulcrumed at 75 to a pro-
jecting bracket 76 or other convenient sup-
port. By merely drawing outwardly on the
handle 74 the piston 67 and valve 69 will be
drawn downwardly, thus again admitting
fluid-pressure to the main cylmder and start-

Ing the engine.
In the normal operation of the pump the

auxiliary valve 62 will remain closed, the
amount of clearance between the main piston
8 and the cylinder-head being such that the
puppet-valve 31 will not be forced into con-
tact with the stem 63 of said auxiliary valve.
When, however, the well becomes exhausted,

there will no longer be a back pressure in the
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pump-barrel, and consequently the main pis-
ton 8 will come down more rapidly and forei-
bly and will travel farther than during the
normal operation of the pump. VVhen this
occurs, the puppet-valve 31 will be forced
downwmdly far enough to unseat the auxil-
lary valve 62, thus permitting the pressure
from the end 26 of the main-valve chamber
to rush into the cylinder 66, force the piston

67 outwardly, and close the cut-off valve.

Various other arrangements might be used.
It desired, the auxiliary valve 62 may merely
vent the fluid-pressure from the end of the

“main-valve chamber to the atmosphere, and

in this case the main valve will stay in one
position and the main piston 8 will travel to
the upper end of the cyvlinder and will then
stay there. This is due to the fact that the
valve 62 when unseated will remain open, so
as to maintain a constant exhaust from the
end 26 of the main-valve chamber. It is pre-
ferred, however, to positively cut off the sup-
ply ot motive ﬁmd
ever, the pump is automatically stopped when

the Well is exhausted, thus making 1t unnec-

essary tosupply an a,ttend ant for thls purpose.
What I claim 15—
1. The combination of a pump-rod, a motor
connected thereto, and means controlled from

‘the pump-rod for automatically stopping said

motor when the well is exhausted.

9. The combination with a pump-rod, of a
motor connected thereto, and means controlled
by the back pressure on the pump-rod for au-
tomatically stopping the motor when the well
1s exhausted.

3. The combination with a pump-rod, of a
fluid-pressure motor connected thereto, and
valve mechanism controlled from the pump-

As a convenlent means

In either event, how-

759,190

rod and arranged to stop said motor when the
well is exhausted. |

4. A pumping-motor provided with an ele-
ment adapted for connection to a pump-rod
and with mechanism controlled by the back
pressure on said pump-rod for automa,tlcallv
stoppmo' the motor when the fluid 1n the well
i1s exhausted. |

5. A pumping—motor comprising a station-
ary elementand areciprocating element adapt-

ed for connection to the pump-rod and means -

for stopping the flow of motive fluid to said
motor upon an abnormal travel of said recip-
rocating element, due to fluid bemﬁ' exhausted
from pump- -barrel. -

75

6. A fluid - pressure pumping-motor com-

prising a stationary cylinder and a reciprocat-
ing piston, and means for stopping the flow
of motive fluid to said motor upon an abnor-
mal travel of said piston.

7. A fluid - pressure pumping-motor com-
prising a stationary cylinder and a reciprocat-
ing piston, valve mechanism for cutting oft
the supply of motive fluid to said motor, and
means operated  upon an abnormal travel of
sald piston for actuating sald valve mechan-
1sm.

8. A pumping-engine comprising a main
cylinder, a piston therein, a cut-off valve, ac-
tuating means for said valve, and a valve ar-
ranged upon an abnormal travel of the piston
to admit pressure to the cut-off-valve-actuat-
ing mechanism.

9 In a pumping-engine, the combination of
a main cylinder, a piston therein, a cut-oif
valve, fluid-pressure-actunating means there-

for, an auxiliary valve for admitting motive

fluid to said cut-off-valve-actuating means, and
operating means for said au*ﬂhary valve ar-
ranged to beactuated upon an abnormal travel
of said main piston.

10. In a pumping-engine, the combination
of a main cylinder, a piston therein, a fluid-
pressure-actuated valve therefor, and means
arranged to maintain a constant exhaust from
one end of the main cylinder upon an abnor-
mal travel of the main piston.

11. In a pumping-engine, the combination
of the main c¢ylinder, a piston therein, a fluid-
pressure-actuated valve for said engine, an
auxiliary valve connected to one end of said
main-valve chamber, and actuating means for
said auxiliary valve arranged to be actuated
upon an abnormal travel of the main piston.

In testimony whereof I, the said FREDERICK
SAagE, have hereunto set my hand.

FREDERICK SAGE.

Witnesses:
JAMES M. READ,
JOHUN J. MURRAY.
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