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To all whom it may concern:

~ UNITED STATES PATENT OFFICE.

 JAMES W. NELSON, OF NEW YORK, N. Y. .

HYDRAULIC-PRESSURE GENERATING AND APPLYING DEVICE.

/ Speciﬁcation of Letters I’a_t_eilt. Patented Nov. 9, 1909.

'.Appliéa';tiondﬂl:ed February 14, 1808. Serial"ﬂd; 415,868. :. R

o

. .

- Be it known that I, JamMes W. NELSON, a
citizen of the United States, and a resident
of the city of New York, borough of Brook-
1lyn, county of Kings, and State of New
York, have invented certain new and useful
Improvements in Hydraulic - Pressure (Gen-

erating and Applying Devices, of which the -

following is a specification.

~ This invention relates to apparatus for
generating and applying-hydraulic pressure,

~ with particular reference to devices of this

15

20

draulic jack, for the purpose of removing
the pipe from abandoned oil wells. As 1s | _ r1efly
“cific and undoubtedly valuable application of

30

character comprising a plurality of pressure
generating means, of preferably different ca-

pacities, means separate from the generating
means for applying the pressure, and means

intermediate said generating and applying
means for the control of the application, ex-

tent and relief of the generated pressures.

The present invention more particularly

contemplates a powerful multiple-pump hy-

well known, this pipe is driven into the
aground in sections and has been known to

“approximate a mile in length. For obvious
‘reasons, the pipe-sections must be heavy, and

when friction is considered the difficulties
attendant upon the operation of the starting
and withdrawal of the pipe will be appreci-
ated. Naturally, the greatest power 1s re-
quired to start the pipe, which has been more

~ or less firmly “set ” in the well. - Once start-

3G

40

ed, the required lifting pressure may be, of
course, gradually diminished as each section

of pipe is brought above the level of the

oround, detached and removed. o
Tor the purpose above briefly explained, it

has been the practice to employ two ordinary

hydraulic jacks, located upon opposite sides
of the pipe to be withdrawn and acting

against opposite ends of a suitable cross-
brace which is provided with what 1s known |
as the pipe-grip. Even where these jacks

are of nominally equal power, however, be-

ing independently operated by different

workmen, difficulty is experienced In insur-

ing the application of equal lifting powers

~ on both sides of the pipe. The general ob-

ject. of this invention is the provision of two.
rams, located and operated in the manner
above described, which receive liquid under
pressure from either one or two pumps, 1n
‘the latter case said.pumps being of preier-
ably different capacities, a separate member
being provided intermediate said pumps and

ples of

S

said rams, said member being provided with

means for, first, combining and equalizing

the pressures generated. by a plurality of
pumps and distributing the same equally be-
tween both rams; second, for rendering all
but one of said pumps effectiveiy inopera-
tive, in order that a maximum of power may

be generated through the employment of one

pump only, under the well known princi-
' I&ydrostatics; third, to render all

pumps e

of a continuance of the pumping opera-

tions, whereby the application of increased

pressure may be temporarily suspended with-

“out relieving the pressure which has been al-

ready generated and which is being applied ;

“and, fourth, to simultaneously relieve the

(.

pressures in both ram-chambers underneath

! the rams, and thereby permit of the lower-

ing of these devices for the purposes of re-
moval or for readjustment to grip the pipe
at a lower point or position. = |

While I have above briefly outlined a spe-

my invention, it must not be understood tnat

I desire to limit myself in its application to

apparatus for withdrawing oil-well pipe

from the ground. It will be apparent that

my invention is equally applicable to appa-

ratus designed for many other purposes.

The more important features of the pres-
ent 1nvention may be said to reside m con-

pendent or connected pressure generating
means, and a plurality of independently

movable devices for applying the generated
pressures at selective points. | _ _
My invention will be more readily under-

stood by reference to the accompanying
drawings, forming a- part of this specifica-
tion, in which— | '

Figure 1 is a diagrammatic view of a

60

65

ectively Inoperative, irrespective

70

L

80

893

trolling means, suitably and conveniently
located, in- an apparatus of this character
which comprises a plurality of either inde-

90

=
. QR

100

complete apparatus embodying my inven-
tion: Fig. 2 is a partly sectional side eleva-

tion of the pressure applying devices, show-
ing the means for gripping the pipe when
the device is employed for the specific pur-

105

pose hereinbefore referred to; Fig. 3 1s a

partly sectional side elevation of tlre inter-
mediately-located pressure controlling mem-
ber: Fig. 4 is a partly sectioned top plan

view of Fig. 3, and Fig. 5 1s a transverse

section through the lower part of Fig. 3.
Referring now to the drawings in detail,

110
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numerals 11 and 12 refer to separate and ] cylinder 21 which leads to the bore 25 be-

10

independent hydraulic pumps, mounted upon
suitable supporting base plates 13 and 14,
respectively, and operated in the usual man-
ner by pump levers-15 and 16. For the pur-
poses of this description, it may be assumed
that each of these pumps is of the simple-
piston type. _
which I shall hereinafter explain, that these

pumps be of different capacities, the di-

ameter of the piston in one being two or

~ more times the diameter of the piston in the

15

20

other. | o
From the pump chamber within the pump

11, an open duct leads to the coupling or :

connection 17, by means of which the prefer-
ably flexible pipe or tube 18 is secured to
the pump block and is open to the pump

chamber. In a similar manner, a pipe 19

leads through-the coupling or connection 20

~and a similar duct to the pump chamber

25

underneath the piston in the pump 12.

The pressure controlling means, to which

I have hereinbefore referred, preferably

comprises a cylindrically shaped body 21
mounted upon a heavy supporting base or
standard 22 which insures the retaining of

- this device in a vertical position. The cylin-

30

35

40

‘cylinder to the chamber 24.

der 21 is first provided with a central bore,
the lower end of which is closed and sealed
by means of the screw-plug 23 to form the
mterior chamber 24, This chamber 24 ex-
tends upwardly approximately half the

length of the cylinder. From the upper end

of this cylinder, bores 25 and 26 are pro-
vided, extending from the upper end of the

| . The top of
these bores 25 and 26 are closed and sealed by

‘means of the screw-plugs 27 and 28, respec-

tively. Near the upper end of the bore 25
1s provided a seat for the valve 29, below

which another seat is provided for the valve
30.  The valve 29 is provided with stem 31

- which extends downwardly under normal

49,

a0

95

60

65

conditions nearly but not quite to the valve
30. 'The valve 30 is similarly provided with
a stem 32 which projects downwardly into
the upper portion of the chamber 24." Cor-
respondingly, the bore 26 is, near its upper
end, provided with a seat for the valve 33,
and below the valve 33 with a seat for the
valve 34, the former having a stem 35 whick

-projects downwardly under normal condi-

tions nearly but not quite to the valve 34---
the normal distance between the end of the
stem 85 and the valve 34, in the bore 26, is
shightly greater than the distance between
the end of the stem 31 and the valve 30, in
the bore 25, for reasons which I will here-
mafter explain. The valve 84 is

into the top portion of the chamber 24.
The end of the pipe 18 is secured to the
cylinder 21 by means of the coupling or con-

nection 37 and is open to a duct 88 in said |

I prefer, however, for reasons

; provided
with a stem 36, which extends downwardly :

tween the valves 29 and 80. Similarly, the
‘end of the pipe 19 is secured to said cylinder

by means of a coupling or connection 39 and
1s open to the duct 40 which leads to the bore
26 between the valves 33 and 34.
The plug 27 sealing the upper end of the
bore 25 provides what may be termed a valve
chamber 41 at the upper end of the bore 25,
from which leads the lateral duct 42 open
through the coupling or connection 43 to

the sumilarly flexible pipe or conduit 44, At

| the upper end of the bore 26, a similar cham-

ber 45 1s provided from which leads the lat-
eral duct 46 to the coupling or connection
47, by means of which the pipe 48 is secured
to said cylinder 21 and open fo the top of the
valve bore 26. -

The pipe 44 is secured to the base 49 of
the ram-cylinder 50 by means of the coup-
ling or connection 51, through which and
a suitable duct said pipe is open to the pres-
sure chamber in said ram-cylinder under-

neath the ram 52. This construction and ar-

rangement 1s better shown in connection
with the ram cylinder 53, to the base 54 of
which the pipe 48 is secured through the

coupling or connection 55. 'This pipe is open
through the duct 56 in the ram-cylinder to

the pressure chamber 57 underneath the
ram 58, These rams
parts are identical in all respects, the pres-
sure areas of each being equal whereby the
upward force exerted against each ram is

‘the same for each of these lifting members.
The chambers 41 and 45 in the cylinder 21

being connected by means of the duct 59, 1t
will be apparent that whether
directed through either one of the bores 25
or 26 alone or through both of said bores,
the pressures in the chambers 41 and 46 are
invariably equal and, therefore, identical
pressures are transmitted to each of the
ram chambers. The pressure areas in these
chambers being the same, the lifting forces
of the two rams will at all times be equal
1rrespective of the source or sources of pres-

-sure.

In the specific application of my invention
herein shown and described, I mount upon
the heads of the rams 52 and 58 a device for
gripping and, upon the application of pres-
sure, ralsing a section of vertical pipe, such
as I have designated by the numeral 60 in
Fig. 2. This device comprises a pair of
heavy plates 61 and 62, adjoining end-edges
of which are semi-circularly recessed for the
reception of the pipe 60. These plates are
provided with projecting arms 63 and 64,
respectively, extending over and resting
upon the heads of the rams 52 and 58. These
plates are furthermore provided with de-
pending lugs, arranged in oppositely lo-
cated pairs, to which are secured by means
of the bolts 65 and 66, heavy supporting

and their operating

pressure is

70
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cross braces, of which one, 67, is shown in
Fig. 2, the other being its opposite counter-

part. In this manner an exceedingly strog{% .‘

and rigid supporting frame is provided,
yet one which is to a slight extent expan-
sible for the purpose of providing for ready

“and easy gripping and release of the pipe, as

hereinafter explained.
The substantially
formed by the semi-circular recesses in the

adjoining end-edges of the plates 61 and 62,

1s of somewhat greater digmeter than the

15

20

' 62. In the annular space between the pipe
and the edges of said aperture, I place a
. plurality of wedges 68 68, the outer faces of

29

jecting

diameter of the pipe to be raised. The ram
members being located and adjusted 1in

proper position over the protruding end of

the pipe (and it may be stated that if the

end of the pipe does not protrude from the |
‘ground, it ‘may be rendered accessible by

suitable excavation), with said pipe-end pro-
through the circular aperture pro-
vided by the recesses in the plates 61 and

which may be smooth, but the inner faces-of

which are serrated, with teeth upwardly di-
rected, whereby the same will bite into the -

pipe as the wedges are gripped or clamped

~ thereagainst through upward ‘movement of

30

35

~ ping down the well.

40

45

50

bore 24 1n the cylinder 21,

the plates 61 and 62 against the resistance of
the pipe. I prefer to provide rings 69 69
secured to or within the upper ends of the

wedge-blocks 68, so that a rope or chain may

be passed through said rings and suitably
secured to prevent one or more of sald
wedge-blocks, upon being released or dis-
lodged, from falling out and possibly drop-

- Snugly fitting and slidable. within the
the is the cylindrical
push-tube 70, the upper end of which 1s 1n

codperative positional relation to the lower

ends of the stems 32 and 36 of the valves 30
and 34, respectively. This push-tube 70-1s
preferably
an aperture 72 for the
liquid in an upward direction
_ A lateral bore 1s pro-
vided through the side wall of cylinder 21
to the bore 24, which lateral bore is 1nte-
riorly screw-threaded for the reception of

of

‘the sealing ‘screw-plug 73. This plug 73

~ provides bearings for the short -shaft 74, at

Ab

60

the. inner. end of which, in the bore 24, is
provided a cam 75 in cooperative positional
relation to.the bottom of the push-tube 70

which normally ‘rests thereupon and 1n its

normal position is not in contact with the
valve stems 32 and 36, and, therefore, non-
interferent with the usual automatic func-
tions of said valves. .

" The outer end of the shaft 74 is provided

65

with a head 76, within which is mounted
the bearing portion T77- of -a lever 78 by

‘means of which the shaft 74 may be rotated

circular  apertures

of pressure.for the purpose of first startin

provided with a lower inturned
- flange 71, leaving
flow
- through the bore 24.

3

-'l,and the cam 75 opi'3rated' to raise the push
tube 70. I prefer to provide, on the exte-

rior. of the cylinder 21, a curved plate 79
which normally checks the lever 78 agamst

accidental movement, rendering. it necessary

to turn the lever 78 in its bearings in the
head 76 until it clears the end of said plate
79, whereupon it may be rotated to operate
the cam 75 in the manner described.

~ The inturned flange 71 of the push tube
70 is provided to secure a bearing for the
spring 80 in compression between said flange

70

75

and the upper end of the bore 24. This .

spring 80 operates to return the push tube

70 to its normal and lowermost position

when the latter is relieved of action of the
cam. '
Communicating

80

with the. bore 94 and

leading to and through the nipple 81, 1s the |

lateral duct 82. The nipple 81 is designed
to receive and secure the end of a rubber or
other flexible hose or tube 83 leading from
a tank 84 or other suitable container for the

liquid employed. _ I
Tt will now be apparent that with the va-

rious parts of the device located and adjust-
ed as shown and hereinbefore described, and

85

90 -

it being necessary or desirable, as heretofore -

explained, to generate the maximum degree

upward movement of the pipe, the smaller
pump alone should be operated. Assuming,
for the purposes of this description, that the
pump 12 is the smaller pump and, therefore,
the pump first to be employed, the other, for
the time being, remaining idle, upon the
upstroke of the piston within said pump, a
partial vacuum will be created within the

‘pump chamber. The inequality of pressure

thus - created, the excess of pressure being

upon the underside of the valve 34 in the
bore .26 and this being the only valve in

the passage from the tank 84, or other source
of supply, to said pump chamber, will . re-

sult in the unseating of this valve 34, and

the flow of liquid from the tank 84 to said
pump f
' _ pump 12, the excess of
pressure will be above the valve 34, which,

with the assistance of the force of gravity,

will seat said valve, and direct the flow of

“the liquid upward through the upper por-

tions of the bore 26, unseating the valve 33,
and into the chamber 45.  From this cham-

ber the flow, and therefore the pressure, 1s

distributed, a part thereof being transmitted

g 95"

100

105

110

chamber. Upon the downstroke of
‘the piston in the

115

120

through the duct 46 and the pipe 48 to the

ram chamber 57 below the ram 58, and an
equal part thereof being transmitted
through the duct 58 to the chamber 27, and

‘thence through the duct 42 and the pipe 44

to the pressure chamber below the ramn 52.
The equal pressures exerted upon the rams
52 and 58 will start them upon their upward

‘movement, the first effect of 'whi(_:h will be

125

130



1 iellrw

10

against the stem 32 _ __ .
latter to similarly impinge against the stem
29, positively raising both

15

20

95

30

40

45

~.tofore terminated,
blocks 68 having dropped into place, as the

50

- vice and 1s raised throu

2

- 60

65

the pipe.

chambers to the source of liquid supply.

-explain. With this

again reached t

78 to its normal position,

thé g?ipp_ing.of the plpe 60, in the mé.nner

explained, and in due time the. starting of

the lengths of
man stationed at the location of the valve-

~controlling device 21-—which should be lo-
cated so that this workman can at all times

note the progress and. effect of the work—
will turn the lever 78 ‘through an arc suffi-
cient to raise the push tube 70, through the
cam 75, through a distance sufficient to cause
the upper end of said
of the valve 30, and the

31 of the valve .
of these valves from their seats and pro-
viding an open passage from both ram

course, this operation will similarly unseat

‘the valves 33 and 34, although not simul-

taneously with the valves

29 and 30, respec-
tively, for reasons which

I shall hereinafter
1S open passage or pas-
sages provided from the ram chambers to
the source of supply, the weight of the rams,
augmented by the weight of the pipe grip-
ping device, will effect the automatic re.
lease of the latter from the pipe, in view of

the downwardly tapering sides of the wedge- |.
~blocks 68 68, and the

lowering of rams and
therewith gripping device, forcing the lig-
uld in the ram chambers back into the tank
84. The plates 61 and 62, ‘with the now-
released wedge-blocks, 68, will slip down-
wardly over the 1ipe until the rams have
eir  lowermost position,
whereupon the operator will return the lever
thus relieving the
push-tube 70 of the action of the cam 75,
and through action of the spring 80 return-

ing said push-tube to normally lowermost

~ position and restoring the automatic funec- .
‘tions of . all

of the valves.

' As the pumping
operation is again

started-—or, if not there-
1s continued—the wedge-

rams 52 and 58 start upon their upward
movement, the pipe 60 is again firmly
aripped by the supporting and lifting de-
' hrough the next succeed-
ing step of its withdrawal from the earth.
As hereinbefore stated, and as is obvions,
the greatest power is required to start the
pipe. As this pipe is raised and the end
of each section brought above the plpe-grip-
ping device, it is detached and thrown fo
one side: The pipe being thus materially
decreased in weight as operations continue,
and the friction of the earth against the side
thereof is reduced, less power is required to
Iift the same and, therefore, a larger pump,

or additional pumps, may be employved to
force a greater
ram chambers

volume of liquid into the
and, therefore, augment the

| speed at a sacrifice of

. When the rams have been raised |
to the highest point practicable, considéring
the ram-cylinders, the work- |

‘my 1nvention it is on

push tube to impinge

Of

|18 1t necessary to terminate
-erations when the rams

i latter for the next

! pumps is ineffective,

| pumping operations

980,536

power under the laws

-

of hydrostatics. -

Heretofore, great inconvenience has been
experienced through efforts to bring into
commission, at this stage of the operations,
a ‘larger or an additional ump, but it will
be apparent that through the employment of
i . y necessary for the
workman who has been operating the
smaller and more powerful pump 12, to step

to the largér pump 11, the operation of

which will immediately, and without read-

Justment of any part or parts of the appa-
ratus, force a larger volume of liquid to the

‘ram chambers,

It will be noted that there are no parts
of the device to change or readjust. As the
piston in the larger pump 11 1s raised, the
partial vacuum 1n the pump chamber will

-result 1n the unseating of the valve 30, and

a flow of liquid from the source of supply
to said pump chamber. In a manner bre.
cisely similar to that already explainetf In
connection with operations

downstroke of the piston in the pump 11

‘will seat the valve 30, force the liquid into

the chamber 41
sures and
bers. _

It 1s needless to say, of course, that botl
pumps may be simultaneously operated, nor
the pumping op-
have been raised
to their highest points in order to lower fhe
succeeding operation.
The rams are preferably limited in their up-
ward movement at a proper point through
the provision of ducts in the ram-cylinders,
the duct 85 being shown in the ram-cylinder
93 (see Fig. 2) and the ram-cylinder 50 be-

and thence under equal pres-
greater volume to the ram cham-

1ng provided with a similar and correspond-

ingly located duct. It will be apparent that
when the rams have been raised so that the
bottom thereof have cleared these ducts, the
pressures will be relieved therethrough and
further upward movement of the rams pre-
vented.

Should the pumping operations continue,
as suggested, and the location or arrange-
ment of the parts of my apparatus be such
that the operator at the pump cannot well be
signaled, the operator at the controlling de-
vice may turn the lever 78 through an arc
suflicient to raise the push-tube 10, through

the cam 75, to a point where the valves 30

. and 34 are unseated without, however, inter-

fering in any way with automatic actions
of the valves 29 and 83. Under these condi.
tions, operation of either or both of the
open passages having
both pumps to the
and the liquid under the
will merely flow idly
back and forth to and from said source of

been provided from
source of supply

| supply. The pumping operations may again

70

75

80

of the pump 19,
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" be rendered effective through returning the 1 single bonnet without in any way _diStﬁrbin'g

10

lever 78 to its normal position, or, irrespec-
‘tive of the continuance of the pumping op-
erations, said lever 78 turned through its
‘complete arc to unseat all the: valves and
lower the rams in:the manner suggested.

Tt will be apparent that in order to relieve

the pressure in the ram chambers, to lower
the rams, one of the valves 29 and 33 must

-be unseated- ag'a.i-nSt' the jfllll extent of the

~generated pressure in the ram ckamber. Ob-

~ such pressure is no easy matter,
 simultaneous unseating ot two valves would

15 require double the power required to unseat |

viously, the unseating of a valve.against
' and the

one thereof. The moment one valve is even

to the very slightest extent pushed off its

- 2D

- 30

40

50

55

seat, however, the pressure becomes equal
on both sides thereof, and it may be further
forced off its seat with comparative ease.

This is the reason why I have made the

valve stems 81 and 32 of slightly greater
length than the valve stems 35 and 36. It

will be noted that upward movement of the
push-tube 70 will first operate through the
99 to unseat the valve 30; next, the

stem |
valve 34, through its stem 36, will be un-

seated; next, the valve 30 will impinge
against the stem 31 and unseat the valve 293

T

and, last. the valve 34 will impinge agalinst

the stem 35 and unseat the valve 33. 1t will

be scen that the valve 29 is unseated prior

{o the valve 33, when the lever 78 is turned

for the purpose of relieving the pressure in
_ Therefore, but one final
‘pressure valve is unseated against the full

the ram chamber.

force of the liquid in the ram chamber.
Tt will of course be app

piston type of pumps hereinbefore referred
to, one or more double or multiple piston
pumps.. Furthermore, 1 may, if convenient

and desirable, couple these pumps to any
power instead of relymng

suitable sort of poy
upon manual operation thereof.

Among the many decided advantages

claimed for apparatus embodying the pres-
ent invention are, first, the comparative.
Jightness and easy portability of the entire-
an 1mportant
feature, as these oil wells are often in prac- |
‘tically inaccessible localities, and 1f self-

outfit. This is undoubtedly

contained jacks were employed, weighing
seven or eight hundred pounds each, the
transportation of these jacks to the well 1S

" ot an easy matter. The heaviest part of the

60

apparatus herein shown and described 1s the

pipe-grip, and each cylinder alone 1s only of

about half the weight
jack. N -
The second of the advantages to which 1

ot a self.-conta_in_ed

have referred, is that of ease of repair. The

valves are all located in an individual mem-

' ber, are seated downwardly, and can be ren-

- 6D

dered accessible through the removal of a

‘the - pumps,
‘duits, or the connections. . _
" Third among the advantages referred to,
i5 the increased speed available through the
“employment of the apparatus herein shown

readily suggest themselves to those

arent that 1 may |
substitute for either or both of .the single-

the cylinders, the pipes or con-

and described. Pumps with pistons of vary-

ing areas being employed, the proper pump

is always in position for instant service.

“All that is necessary, when it 1s desired to
increase power at a sacrifice of speed, -or

increase speed at a sacrifice of power, 1s for

‘the operator to change from the lever of one

pump to the lever of another.

" Fourth among the advantages referred to,
is that of the saving of labor. When a pair

- .
o

70

75

80

of jacks is employed, the constant attend-

ance of two operators is required, whereas
“in this device one operator alone will suflice
for the pumping operation.

- Many modifications of minor details of
‘my improved hydraulic pressure generating

will doubtless
rest skilled
in the art to which it appertains, and I

and applying apparatus

89

90

therefore do not desire to limit my Inven-

tion to the specific construction, and location

and arrangement of parts, herein shown and
described. . S .

Y claim as new and desire to secure by Let-

ters Patent: _
1. In combination, a-plurality of separate

| and independently operating mechanisms

for generating hydraulic pressure, a plu-
rality of separate devices for conjointly
applying the generated pressures, and means
for equalizing the applied pressures and for

90

100

rendering effectively inoperative -one or all

of said generating mechanisms. ,
9. Tn combination, a plurality of separate

| and independently operating mechanisms

for generating hydraulic pressures, a plu-

rality of devices for conjointly a plying the

oenerated pressures, and means 1or equaliz-

ing the applied pressures and for rendering
effectively inoperative one or more of sald

oenerating mechanisms and for simultane-
ously relieving the applied pressures.
3.°Tn combination, a plurality of inde-
pendently operating pumps, a plurality of
devices conjoining to apply the generated
pressures,

elements for equalizing, controlling and

finally simultaneously relieving the applied
pressures. | |

4. In combination, a plurality of pumps,
a plurality of devices separate therefrom

and a flexible conduit from each of said
pumps and to each of said applying devices,
snid conduits uniting in a member.which 1s
provided with means for controlling the

flow through said conduits.

5. In combination, a plurality of pumps,

.'_a plurality of devices separate therefrom fo

105
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115

and means common to all of said

120

‘conjoining to apply the generated pressures,

125

130



‘ @ ..

- effective operations

- 10.
-a plurality of devices separate therefrom

15

20

"of said pumps,

“effecting the conjoint action of

of sald pumps and to each of said applying

_ing the pressures in said applfing devices.

vt

agplying the generated pressures, means for
eftecting the conjoint action of said apply-
ing devices, and a flexible conduit from each
and to each of said applying
devices, |
which is provided with means for rendering
of one only of said
pumps and for equalizing the applied pres-
sures. -

sald conduits uniting in a member |

6. Inm combihation, a pl_ui'ality of pumfs,
or

applying the generated pressures, means for
joln said apply-
Ing devices, and a flexible conduit from each

devices; said conduits uniting in a member
which is provided with means for rendering
effective operations of one only of sai

pumps and for equalizing and finally reliev-

(. In combination, a plurality of pumps,

a plurality of devices separate therefrom |

939,635

conj'ointing'to apply the generated pressures,

| a flexible conduit from each of said pumps

and to each of said applying devices, said
conduits uniting in a member which is pro-
vided with means for rendering effective
operations of one only of said pumps or all
thereof. A :
8. In combination, a plurality of pumps,
a plurality ‘of devices separate therefrom
conjointing to apply the generated pressures,
a flexible conduit from each of sald pumps
and to each of said applying devices, said
conduits uniting
vided with means for rendering effective
operations of one only of said pumps or all
thereof, and with means for equalizing the
pressures in said applying devices.

JAMES W. NELSON.

Witnesses:
A. E. FarLey,
JAs. MoOoRk.

In a member which is pro-
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