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"UNITED STATES PATENT OFFICE.

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

HYDRAULIC PUMP.

No. 909,647,

To all whom it may concern:

Be it known that I, James W. Nersox, a
citizen of the United States, and a resident
of the city of New York, borough of Brook-
Iyn, county of XKings, and Sfate of New
York, have invented certain new and useful
Tmprovements in Hydraulic Pumps, of which
the following is a specification.

This invention relates to hydraulic pumps,
with more particular reference to the valves
of a device of this character and means for
their control.

With what is known as a double-pump
jack—that is, a jack having two pumps of
different capacities, both being utilized for
purposes of speed to bring the ram up to the
point where it receives the full weight of the
load, after which the larger of said pumps
is rendered effectively inoperative, whereby
speed is sacrificed for increased power under
the well-known principles of hydrostatics—a
total of five valves was for a long time con-
sidered essential. As is well known, the
valves are doubtless the weakest parts of a
device of this character, being almost inva-
riably the first parts to get out of order or
repair, frequently causing trouble and delay,
and necessitating dismemberment of the jack
for their removal for repair or replacement.
With this idea in mind, the total number of
valves necessary for the successful operation
of a double-pump hydraulic jack, was ulti-
mately reduced to four, and more recently
(as shown and described by me in an earlier
patent, No. 874,698, dated December 24,
1907) to three valves, which, when free to
perform their automatic functions, rendered
both of the pumps effectively operative, but
which were subject to manual control to
effect, first, rendering one of said pumps in-
operative to sacrifice speed for power in the
manner referred to, or, second, to render
both of said pumps inoperative, as might be
desirable, among other conditions, when the
pumps were driven by power and it was de-
sirable to temporarily cease the application
of increased pressure without checking the
pump-actuating means, or, third, to open all
three of said valves and thus relieve the pres-
sure in the ram or pressure chamber and
open an unobstructed passage from said
chamber back to the reservoir or other source
of liquid supply.

The present invention primarily contem-
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Serial No. 418,544.

plates still further reducing the number of
valves necessary for the proper operation of
a double-pump hydraulic jack to two, these
two valves, under normal conditions render-
ing effective the operations cf both pumps,
but being provided with controlling means
operable, first, to render ineffective the stroke
of one of the pistons, or, second, to render
ineffective the strokes of both pistons, or,
third, to relieve the pressure in the pressure
chamber and permit of the lowering of the
ram. :

By reference to my earlier patent of De-
cember 24, 1907, aforesaid, it will be seen
that when both pumps are effectively opera-
tive, the middle of the three valves performs
no useful function. In fact, under these con-
ditions, the double-pump jack is really noth-
ing more than a single-pump jack the piston
of which has an effective arca equal to the
combined effective areas of the two pistons
shown and described. Therefore, when both
of said pistons are effectively operative,
the middle valve of the series of three shown
and described may be eliminated. It will
now be apparent that if the upper valve
were bodily and operatively transferred to a
point in the valve-bore between the ducts to
the pump chambers and at the same time
leave open a passage from the upper pump
chamber to the cource of liquid supply, the
lower and smaller piston alone will be ef-
fectively operative, the result being the
same as that occurring when the upper of the
series of three valves is held off its seat.
~ The principal object of this invention is
the provision of means, under easy control,
for changing the location of the upper of
two valves in the valve bore to a point when
it checks back flow from the lower or
smaller pump alone, instead of from both
pumps, and this without closiug the passage
between the upper or larger pump and the
source of liquid supply. In this manner
the middle valve of the series shown and de-
scribed by me in the patent aforesaid may
be eliminated, and I will have a double-
pump jack with but two valves, yet which
1s capable of performing every useful func-
tion required of this type of device.

My invention will be more readily under-
stood by reference to the accompanying
drawings, forming a part of this specifica-
tion, in which—
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Figure 1 is a central sectional elevation of
what is known as the horizontal type of
hydraulic jack embodying my invention;
Fig. 2 is a central sectional elevation of a
so-called vertical type of jack embodying
the same invention, and Fig. 8 is a sectional
view of the pump-block, valves and valve-
controlling means shown in Fig. 1, on an
enlarged scale, with the upper valve in its
changed location.

-Referring now to the drawings in detail,
and first to the construction shown in Figs.
1 and 3, numeral 11 refers to the shell or
casing of a so-called horizontal type of jack,
which preferably includes the cylinder for
the ram, but as these members form no part
of the present invention they are not illus-
trated in the drawings. Preferably remov-
ably mounted in the base of this shell or
casing 11 is the pump-block 12, closing and
sealing the opening through which it 1s in-
serted and being of such dimensions that the
chamber 13 is provided above the same
which constitutes a storage reservoir for the
liquid employed and provides space for the
interior pump-operating mechanism.

The pump-block 12 is provided with a
central pump-bore which comprises an
upper portion 14 of relatively larger diame-
ter and a lower portion 15 of relatively
smaller diameter.” A piston rod 16 1is
provided with a head 17 in which a socket
18 is adapted to receive a knuckle 19 at the
end of a short arm 20 fixed upon the rock-
shaft 22 which has suitable bearings in the
shell or casing 11.  This shaft 22 projects
to the exterior of said casing, where 1t is
connected - with a suitable operating lever,
or other actuating means, not shown in
the drawings. Upon the piston-rod 16 is
mounted a piston 23 snugly fitting within
the portion 14 of the pump-bore, while an
extension 24 of said piston-rod carries-the
smaller piston 25 snugly fitting within the
lower portion 15 of said pump-bore. The
pistons are preferably provided with suit-
able packing, which being a common and
weil known expedient; is not shown in_ the
drawings. The pump-block 12 is provided
with another longitudinal bore 25, which ex-
tends completely through said pump-block,
the lower end thereof being closed and
sealed by means of the serew-cap 26.
Snugly fitting within the upper portion of
this bore 25 and slidable therein, 1s the tube
27, the upper end of which is provided with
the flange 28 between which and the top of
the pump-block 12 a suitable spring 29 is
under compression. The lower end of the
tube 27 provides a seat for the valve 30,
which preferably has a guiding stem 35 ex-
tending upwardly in said tube. When said
tubs 27 is in its normal or most elevated
position, the lower end thereof is just above
a duct 32 which connects the bore 25 with
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the bottom of the chamber 14 below the
larger piston 23. Below the duct 32, the
diameter of the bore 25 is abruptly in-
creased, for a purpose which will herein-
after be made clear, and in the lower end of
this enlarged portion of the bore 25, I pre-
fer to insert a removable cylindrical valve-
plug 33, the lower end of which provides a
seat for the valve 34 which has a stem 35
projecting upwardly nearly but not quite to
the point where the diameter of the bore 25
changes. Just above the valve 34, a duct 36
provides communication between said bore
95 and the bottom of the chamber 15 below
the smaller piston 25. The valve 34, if de-
sired, may be spring-seated, as shown.
Near the lower end of the tube 27 is pro-
vided the lateral and preferably longitudi-
nally elongated aperture 37.  In the posi-
tion indicated in Fig 1, this aperture, ob-
viously, serves no useful purpose, but when
said tube 27 is depressed, in the manner
hereinafter described, this aperture 37 is
adapted to register with the duct 32 and
open a passage from the pump-chamber 14

to the interior of said tube 27 -above the-

valve 30.

Loosely fitting over the upper and pref-
erably reduced portion of-the pump-block
12, is the sleeve or collar 38 provided at its
upper end with an exterior flange 39 and a
preferably somewhat wider interior flange
40. This sleeve or collar 88 is normally re-

70

75 .

80

85

90 -

95

tained in its elevated position by means of a

suitable spring 41 in compression between
the exterior flange 39 and the shoulder 42
on said pump-block. - The interior flange 40
projects over and upon longitudinal move-
ment of said collar is adapted to engage the
flanged upper end of the tube 27.

Suitably journaled in the shell or casing

11 is ‘the shaft 43 at the inner end of which-

is suitably mounted a cam 44 in cofperative
positional relation to the exterior flange 39
on the sleeve or collar 88. This shaft 43
is rotated by means of a lever 45, on the out-
side of the casing, and by such rotation the
cam 44 may be operated to depress the col-
Jar 38 against the action of the spring 41,
the latter serving to return said collar to its
normally elevated position when the same
is relieved of the overcoming pressure of
said cam,

It will be apparent that the cam 44 may
be operated to depress the collar 38, car-
rying therewith the tube 27, until the aper-
ture 87 in the side of said tube registers
with the duct 82. In such position, the valve
30 has been depressed with said tube to a
plane slightly below the top of the enlarged
portion of the bore 25, but does not contact
with the stem 35 of the valve 34, the latter
being free to perform its functions in the
usual manner, as shown in Fig. 3. Further
rotation of the cam 44 will continue down-
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ward movement of the tube 27 until the
lower end of the longitudinal groove 47 in
said tube clears the shoulder 50, where the
diameter of the bore 25 is increased. At
the upper end of this longitudinal groove
or channel 47 is a communicating annular
groove 46 which includes the aperture 37 in
the tube 27. In this position, the valve 84
remains seated, under the excess of pressure
below the same, but an open passage has
been provided from the chamber 15 under-
neath the lower piston through the lower
portion of the bore 25, the grooves 47 and
46, the aperture 37 and the upper portion
of the bore 25 to the source of liquid supply.
The aperture 37 being longitudinally elon-
gated, as stated, the passage described from
the chamber 14 to said source of supply re-
mains open. Still further rotation of the
cam 44 will effect engagement between the

valve 30, and the top of the stem 35 of the’

valve 84 and force the latter off its seat, thus
opening a passage from the pressure cham-
ber to the source of supply—the passages
from the pump chambers to the same point
remaining open.

To provide for the entrance of liquid to
the tube 27, and, therefore to the pump
chambers, and at the same time to avail my-
self of the maximum capacity of the reser-
voir, I have shown an aperture 49 in the
wall of the pump-block 12 with which a
corresponding aperture 48 in the tube 27 is
acdapted to register. When the device is to
be used in a horizontal position only, it will
be seen that the tube 27 alone may be aper-
tured at a point above the top of the pump-
block, but when the device is used in a verti-
cal position, the provision of the lower reg-
istering apertures, as shown, renders avail-
able a larger volume of liquid if from a con-
tained source of supply.

It will now be apparent that with the

various parts in the positions of adjustment
indicated in Fig. 1, upon the upstroke of the
pistons, liquid will flow from the reservoir
13 above the pump-block, or from other
snitable source of supply, through the aper-

ture 49 in said block and the registering

aperture 48 in the tube 27, into the bore 25
and thence past the valve 30, which it un-
seats, into the chambers 14 and 15 below the
respective pistons. Upon the downstroke of
said pistens, the excess of pressure will seat
the valve 30 and unseat the valve 84. the
liquid being forced into the chamber 51 in
the bore 25 below the valve 34 and thence
through the duct 52 and its connections to
the ultimate pressure chamber. When the
ram_ has been raised to the point where it
receives the full weight of the load, or it is
otherwise desired to utilize the pressure of
the smaller pump only, the cam 44 is ro-
tated in the manner described to depress the
tube 27 until the aperture 37 registers with

8

the duct 32, in which position, as explained,
the valve 30 is non-interferent with auto-
matic action of the valve 34. It will now be
apparent that upon the up-stroke of the
piston, the liquid which enters the chamber
14 through the aperture 37 above the valve
30 (see Fig. 8) will, upon down-stroke of
said piston flow back through said aperture
and to the source of supply. The liquid
which enters the chamber 15 below the
smaller piston, which in its flow has un-
seated the valve 80, will upon down-stroke
of said pistons, seat said valve 30 and be
forced past the valve 84 to the pressure-
chamber. Under these conditions, it will be
apparent, the lower pump only is effectively
operative. To render both pumps inoper-
ative without, however, relieving the pres-
sure below the valve 34, rotation of the cam
44 1is continued until the bottom of the
groove 47 has cleared the shoulder 50, where-
upon, in the manner explained, open pas-
sages have been provided from both pump
chambers to the source of supply, through
which the liquid will be idly forced, back
and forth, under pressure insufficient to un-
seat the valve 34. To relieve the pressure
in the ram-chamber, and lower the ram for
removal or readjustment of the device, the
cam 44 is still further rotated to further
depress the tube 27 and cause the valve 80
to impinge against the top of the stem 35
and force the valve 84 off its seat, thus open-
ing a passage, in the manner explained, from
the pressure chamber to the reservoir or the
source of supply, and leaving open the pas-
sages from pump chambers to said supply-
source. As the cam 44 is returned to its
normally inoperative position, the springs
29 and 41 serve to return the tube 27 and the
collar 38, respectively, to their normally
raised positions, restoring to the valves 30
and 34 their originally-described functions.

In Fig. 2, I have illustrated the applica-
tion of my invention to a self-contained
double-pump hydraulic jack of what is
known as the vertical type. In this type of
jack, the ram 53 slides vertically in the ram-
chamber 54 and is provided with a head 55
providing the reservoir 56 for the liquid em-
ployed and a chamber for the pump-operat-
ing mechanism. In this type of jack the
pump-block 57 is mounted within and forms
a part of the ram. On account of the neces-
sarily greater distance between the top of the
pump-block and the actuating mechanism
i the head of the jack, instead of employing
a short push-tube a longer tube 58 is em-
ployed, the lower end of which rests upon the
top of the tube 27, while the other end of
the tube 58 is in codperative positional rela-
tion to the cam 59, which may be operated
in a precisely similar manner to the cam 44
in the construction shown in Figs. 1 and 3.
In the construction shown in Iig. 2, the
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spring 60 issufficiently powerful to normally
raise the tube 27 and the tube 58 resting
thereupon. In this construction, further-
more, the chamber in the valve-bore 25 be-
low the valve 34 has a lower aperture 61
open to the pressure-chamber 62 below the
ram. Apart from the above, however, other
features of the invention, in this construc-
tion, are identical in all respects to those
shown and described in connection with
Figs. 1 and 3.

It will be apparent that the principles in-
volved in my invention may as well be em-
ployed in connection with other forms of
pumps and jacks, and with other arrange-
ments of pumps or pistons, and-other modifi-
cations of minor details will doubtless readily
suggest themselves to those skilled in this
art.” I therefore do not limit my invention
to the specific construction, arrangement and
applications herein shown und deseribed.

I claim as new and desire to secure by
Lstters-Patent :

1. A device for generating hydraulic pres-
sure comprising ‘a plurality of pumps, an
equal number of valves, and valve-control-
ling means for rendering one of said pumps
inoperative.

9. A device for generating hydraulic pres-
sure comprising a plurality of pumps, an
equal number of valves, and valve-control-
ling means for rendering one or more of said
pumps inoperative.

3. A device for generating hydraulic pres-
sure comprising a plurality of pumps, an
equal number of valves, and valve-control-
ling means for rendering one or all of said
pumps inoperative. :

4."A device for generating hydraulic pres-
sure comprising a plurality of pumps, an
equal number of valves, and valve-control-
ling means for rendering said pumps suc-
cessively inoperative.

5. A device for generating hydraulic pres-
sure comprising a plurality of pumps, an
equal number of valves, and means for ren-
dering one of said pumps inoperative and
for relieving the pressure at the point of
application.

6. A device for generating hydraulic pres-
sure comprising a plurality of pumps, an
equal number of valves, and means for ren-
dering one or more of said pumps inopera-
tive and for relieving the pressure at the
point of application. :

7. A device for generating hydraulic pres-
sure comprising a plurality of pumps, an
equal number of valves, and means for ren-
dering one or all of said pumps inoperative
and for relieving the pressure at the point
of application. , _

8. A device for generating hydraulic pres-
sure comprising a plurality of pumps, an
equal number of valves; and valve-control-
ling means for rendering one of said pumps

909,847

inoperative and-for relieving the pressure at

- the point of application.

9.- A device for generating hydraulic pres-
sifre comprising a plurality of pumps, an
equal number of valves, and valve-control-

_ling means for rendering one or more of said

pumps inoperative and for relieving the
pressure at the point of application.

10. A device for generating hydraulic
pressure.comprising a plurality of pumps,
an equal number of valves, and valve-con-
trolling means for rendering one or all of
said pumps inoperative and for relieving
the pressure at the point of application.

11. A device for generating hydraulic
pressure comprising a- plurality of -pumps;
an equal number of valves, and valve-con-
trolling means for rendering one of said
pumps inoperative, said means being further

“operable to render inoperative more than

one of said pumps. .

12. A device for generating hydraulic
pressure comprising- a plurality of pumps,
an equal number of valves, and valve-con-
trolling means- for rendering one of said
pumps Inoperative, said means being further
operable to relieve the pressure at the point
of application.

13. A device for generating hydraulic
pressure comprising a plurality of pumps,
an equal number of valves, and valve-con-
trolling means for rendering inoperative
one of said pumps, said means being further
operable to render inoperative all of said
pumps and, finally, to relieve the pressure
at the point of application.

14. A device for generating hydraulic
pressure comprising a plurality of pumps
having common actuating means, an equal
number of valves, and valve - controlling
means for rendering-one of said pumps inop-
erative.

15. A device for generating hydraulic
pressure comprising a plurality of pumps
having common actuating means, an equal
number of valves, and valve - controlling
means for rendering one or more of said
pumps inoperative.

16. A device for generating hydraulic
pressure comprising a plurality of pumps

having common actuating means, an equal

number of valves, and valve - controlling
means for rendering one or all of said pumps
inoperative.

17. A device for generating hydraulic
pressure comprising a plurality of pumps
having common actuating means, an equal
number of valves, and valve-controlling
means for rendering said pumps successively
inoperative. :

18. A device for generating hydraulic
pressure comprising. a plurality of pumps
having common actuating means, an equal
number of valves, and valve-controlling

means for rendering one or more of said

70

75

80

85

90

95

100

105

110

115

120

125

130



10

15

25

40

45

50

55

60

65

909,647

pumps Inoperative and for relieving the
pressure at the point of application.

19. A device for generating hydraulic
pressure comprising a plurality of pumps
having common actuating means, an equal
number of valves, and valve-controlling
means for rendering one or more of said
pumps inoperative and for relieving the
pressure at the point of application.

20. A device for generating hydraulic
pressure comprising a plurality of pumps
having common actuating means, an equal
number of valves, and valve-controlling
means for rendering one of said pumps inop-
erative, said means being further operable to
relieve the pressure at the point of applica-
tion. . )

21. A device for generating hydraulic
pressure comprising a plurality of pumps
having common actuating means, an equal
number of valves, and valve-controlling
means for rendering one of said pumps inop-
erative, said means being further operable to
render inoperative all of said pumps and,
finally, to relieve the pressure at the point of

-application.

22. A device for generating hydraulic
pressure comprising two pumps, two valves
only, and valve-controlling means for ren-
dering one of said pumps inoperative.

23. A device for generating hydraulic
pressure comprising two pumps, two valves
only, and valve-controlling means for ren-
dering one of said pumps inoperative and
for relieving the pressure at the point of
application.

24. A device for generating hydraulic
pressure comprising two pumps, two valves
only, and valve-controlling means for ren-
dering one or both of said pumps inoperative
and for relieving the pressure at the point of
application.

25. A device for generating hydraulic
pressure comprising two pumps, two valves
only, and means for rendering one of said
pumps inoperative, said means being further
operable to relieve the pressure at the point
of application.

26. A device for generating hydraulic
pressure comprising two pumps, two valves
only, and means for rendering one of said
pumps inoperative, said means being further
operable to render both of said pumps inop-
erative.
© 27, A device for generating hydraulic
pressure comprising two pumps, two valves
only, and means for rendering one of said
pumps inoperative, said means being further
operable to render both of said pumps inop-
erative and still further operable to relieve
the pressure at the point of application.

28. A device for generating hydraulic
pressure comprising two pumps, two valves
only, and valve-controlling means for ren-
dering one of said pumps inoperative, said

-

means being further opéiable to render both
of said pumps inoperative and still further
operable to relieve the pressure at the point
of application.

29. In an hydraulic pump, the combina-
tion of a plurality of pistons having com-
mon actuating means, an equal number of
valves, and controlling means for said valves
for rendering ineffective the operations of
one of said pistons. :

30. In an hydraulic pump, the combina-
tion of a plurality of pistons having com-
mon actuating means, an equal number of
valves, and controlling means for said valves
for rendering ineffective the operations of
one of said pistons and for relieving the gen-
erated pressure.

31. In an hydraulic pump, the combina-.

tion of a plurality of pistons having com-
mon actuating means, an equal number of
valves,and controlling means for said valves
for rendering ineffective the operation of one
or more of said pistons.

32. In an hydraulic pump, the combina-
tion of a plurality of pistons having common
actuating means, an equal number of valves,
and controlling means for said valves for
rendering ineffective the operations of one
or more of said pistons and for relieving the
generated pressure.

33. In an hydraulic pump, the combina-
tion of a plurality of pistons having com-
mon actuating means, an equal number of
valves, and controlling means for said valves
for successively rendering ineffective the op-
erations of said pistons.

34. In an hydraulic pump, the combina-
tion of a plurality of pistons having com-
mon actuating means, an equal number of
valves, and controlling means for said valves
for successively rendering ineffective the op-
erations of said pistons and for relieving the
generated pressure. :

35. A device for generating hydraulic
pressure comprising two pumps, a single
valve normally checking back-flow from
both of the pump-chambers, a valve check-
ing back-flow from the ultimate pressure
chamber, and means for making said first-
mentioned valve operable to check back flow
from one of said pump-chambers only.

36. A device for generating hydraulic
pressure comprising two pumps, a single
valve normally checking back-flow from
both of the pump-chambers, a valve check-
ing back-flow from the ultimate pressure-
chamber, and means for changing the loca-
tion of said first-mentioned valve to check
back-flow from one of said pump-chambers
only.

87. A device for generating hydraulic
pressure comprising two pumps, a single
valve normally checking back-flow from
both of the pump-chambers, a valve check-
ing back-flow from the ultimate pressure
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chamber, and means for making said first-
mentioned valve operable to check back-flow
from one of said pump-chambers only, said
means being further operable to render said
first mentioned valve wholly inoperative.
38. A device for generating hydraulic
pressure comprising two pumps, a single
valve normally checking back-flow - from
both of the pump-chambers, a valve check-
ing back-flow from the ultimate pressure
chamber, and means for changing the loca-
tion of said first-mentioned valve to check
back-flow from one of said pump-chambers
only, said means being further operable to
render said first-mentioned valve wholly in-

" operative.

39. A device for generating hydraulic
pressure comprising two pumps, a single
valve normally checking back-flow - from
both of the pump-chambers, a valve check-
ing back-flow from the ultimate pressure-
chamber, and means for making said first-
mentioned valve operable to check back-flow
from one of said pump-chambers only, said
means being further operable to unseat said
second-mentioned valve and open a passage
from said pressure-chamber to the source of
liquid supply.

40. A device for generating hydraulic
pressure comprising two pumps, a single
valve normally checking back-flow from
both of the pump-chambers, a valve check-
ing back-flow from the ultimate pressure-
chamber, and means for changing the loca-
tion of said first-mentioned valve to check
back-flow from one of said pump-chambers
only, said means being further operable to
unseat said second-mentioned valve and open
a passage from the said pressure-chamber to
the source of liquid supply.

41. A device for generating hydraulic
pressure comprising two pumps, a single
valve normally checking back-flow from
both of the pump-chambers, a valve check-
ing back-flow from the ultimate pressure-
chamber, and means for making said first-
mentioned valve operable to check back-flow
from one of said pump-chambers only, said
means being further operable to render said
first-mentioned valve wholly inoperative,
and still further operable to unseat second-
mentioned valve and open a passage from
said pressure-chamber to the source of liquid
supply.

42."A device for generating hydraulic
pressure comprising two pumps, a single
valve normally checking back-flow from
both of the pump-chambers, a valve check-
ing back-flow from the ultimate pressure-
chamber, and means for changing the loca-
tion of said first-mentioned valve to check
back-flow from one of said pump-chambers
only, said means being further operable to
render said first-mentioned valve wholly in-
operative, and still further operable to un-

909,647

seat said second-mentioned valve and open a
passage from said pressure-chamber to the
source of liquid supply.

48. A double-piston hydraulic pump hay-
ing a single valve normally checking back-
flow from both pump-chambers, and means
for controlling said valve to permit of back
flow from one or both of said chambers.

44. A double-piston hydraulic pump hayv-
ing a single valve normally checking back-
flow from both pump-chambers, and means
for varying the operative position of said
valve to permit of back flow from one or
both of said chambers. B

45. A double-piston hydraulic pump hav-
ing two valves only in the passage from the
source of liquid supply to the ultimate pres-
sure chamber, and means for controlling
one of said valves to render ineffective oper-
ations of one or both of said pistons.

46. A double-piston hydraulic pump hav-
ing two valves only in the passage from the
source of liquid supply to the ultimate pres-
sure chamber, and means for controlling one
of said valves to render ineffective opera-
tions of one or both of said pistons, said
means being further operable to open said
passage.

47.”A double-piston hydraulic pump hav-
ing a fluid-passage not including the pump-
chambers and providing the only means of
communication between the source of liquid
supply and the ultimate pressuve-chamber,
two valves only in said passage, and means
for controlling one of said valves to render
operations of one or both of said pistons
ineffective.

48. A double-piston hydraulic pump hav-
ing a fluid-passage not including the pump-
chambers and providing the only means of
communication between the source of liquid
supply and the ultimate pressure-chamber,
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two valves only in said passage, and means
for controlling one of said valves to render -

operations of one or both of said -pistons
ineffective, said means being further oper-
able to-open said passage.

49. A double-piston hydraulic pump hav-
ing a single fluid-passage from the source
of liquid supply to the pressure-chamber,
said passage not including the pump-cham-
bers but communicating therewith, two
valves in said passage, and means for con-
trolling one of said valves to render opera-
tions of one or both of said pistons inef-
fective.

50. In an hydraulic jack baving a double
pump, the combination of two valves con-
trolling flow from the source of liquid sup-
ply to the ultimate pressure-chamber, the
first of which normally checks back-flow
from both of said pumps, and means for
changing the relative position of said first
valve to check back-flow from one of said
pumps only and thereby open a passage
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from the other pump to said source of
supply.

51. In an hydraulic jack having a double
pump, the combination of two valves con-
trolling flow from the source of liquid sup-
ply to the ultimate pressure-chamber, the first
of which normally checks back-flow from
both of said pumps, and means for changing
the relative position of said first mentioned
valve to check back-flow from one of said
pumps only and thereby open a passage
from the other pump to said source of sup-
ply, said means being further operable to
open passage from both pumps to said source
of supply.

52, In an hydraulic jack having a double-
pump, the combination of two valves con-
trolling flow from the source of liquid sup-
ply to the ultimate pressure-chamber, the
first of which normally checks back-flow
from both of said pumps, and means for
changing the location of said first valve to
check back-flow from one of said pumps
only and thereby open a passage from the
other pump to said source of supply, said
means being further operable to first render
sald valve wholly inoperative and then posi-
tively unseat the second valve.

53. In a double-pump hydraulic jack hav-
ing a separate fluid-passage from the source
of supply to the ultimate pressure chamber
and a duct from each pump-chamber to said
passage, the combination, with two valves
in said passage between which in their nor-
mal positions said ducts are located, and
means for moving one of said valves to an
operative position intermediate said ducts.

54, In a double-pump hydraulic jack hav-
ing a fluid-passage from the source of sup-
ply to the ultimate pressure chamber and a
duct from each pump-chamber to said pas-
sage, the combination, with two valves in
said passage between which in their normal
positions said ducts are located, and means
for moving one of said valves to an operative
position intermediate said ducts and there-
by opening a passage from one of the pump-
chambers to said source of supply.

55. In a double-pump hydraulic jack hav-
ing a fluid-passage from the source of supply
to the ultimate pressure-chamber and a duct
connecting each pump -chamber with said
passage, the combination, with two valves in
said passage between which in their normal
positions said ducts are located, of means
for moving the first of said valves to an
operative position intermediate said ducts
and thereby opening a passage from the
first-pump-chamber to said source of supply,
said means being further operable to render
said first valve wholly inoperative.

56. In an hydraulic jack having a fluid-
passage from the source of liquid supply to
the pressure-chamber and a duct connecting
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each pump-chamber with said passage, the

combination, with two valves 1n said pas-
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sage between which in their normal posi-

tions said ducts are located, of means for
moving one of said valves to an operative
position intermediate said ducts and thereby
opening a passage from one of said pump-
chambers to said source of supply, said

means beiny further operable to open pas--

sages from both of said pumps to said source
of supply.

57. in an hydraulic jack having a fluid-
passage from the source of liquid supply to
the pressure-chamber and a duct connecting
each pump-chamber with said passage, the
combination, with two valves in said pas-
sage between which in their normal positions
said ducts are located, of means for moving
one of said valves to an operative position
intermediate said ducts and thereby opening
a passage from one of said pump-chambers
to said source of supply, said means being
further operable to open passages from both
of said pumps to said source of supply and
still further operable to unseat the other
valve.

58. In an hydraulic jack having a double
pump and corresponding pump-chambers, an
individual fluid-passage from the source of
liquid supply to the pressure-chamber and
ducts connecting said passage with each of
sald pump-chambers, the combination of an
initial inlet-valve, a final outlet-valve, and
means for moving said inlet-valve to an
operative position intermediate said ducts.

59. In an hydraulic jack having a double
pump and corresponding pump-chambers,
an individual fluid-passage from the source
of liquid supply to the pressure-chamber and
ducts connecting said passage with each of
said pump-chambers, and combination of an
initial inlet-valve, a final outlet-valve, and
means fer moving said inlet-valve to an op-
erative position intermediate said ducts and
thereby opening a passage from one pump-
chamber to said source of supply.

60. In an hydraulic jack having a double
pump and corresponding pump-chambers,
an individual fluid-passage from the source
of liquid supply to the pressure-chamber
and ducts connecting said passage with each
of said pump-chambers, the combination of
an initial inlet-valve, a final outlet-valve and
means for moving said inlet-valve first to an
cperative and then to an inoperative posi-
tion intermediate said ducts.

61. In an hydraulic jack having a double
pump and corresponding pump-chambers,
an individual fluid-passage from the source
of liquid supply to the pressure-chamber
and ducts connecting said passage with each
of said pump-chambers, the combination of
an initial inlet-valve, a final outlet-valve
and means for moving said inlet-valve first
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to an operative position intermediate said
ducts, said means being also operable to
render both-valves inoperative.

62. In a hydraulic jack having a double
pump and corresponding pump-chambers,an
mdividual fluid-passage irom the source of
liquid supply to the pressure-chamber- and
ducts connecting said passage with each of
said pump-chambers, the combination of an
initial inlet-valve, a final outlet-valve, and
means for moving said inlet-valve first to
an operative and then to an inoperative po-
gition intermediate said ducts, said means
being also operable to render both valves in-
operative.

63. - In a double-piston hydraulic pump, a
valve mounted in a movable carriage and be-
ing movable by said carriage to each of two
effectively different locations, one in which
said valve controls back-flow from both of
the pumps and one in which said valve con-
trols back-flow from one of said pumps only.

64. A double-piston hydraulic pump hav-
ing a single valve normally-checking back-
flow from both pump-chambers, said-valve
being mounted in a movable carriage and
being movable by said carriage to each of
two operative and effectively different loca-
tions.

65. A double-piston hydraulic pump hav-
ing a single valve normally checking back-
flow from both pump-chambers, said valve
being mounted in a movable carriage and
being movable by said carriage to each of
two operative and effectively different loca-
tions, in one of which said valve checks
back-flow from both of the pumps and one
in which said valve checks back-flow from
one-of said pumps.

66. In a double-piston hydraulic pump, a
valve mounted in a movable carriage and
being movable by said carriage to each of
three- effectively different. locations, one in
which said valve controls back flow from
both of the pumps, one in which said valve
controls back flow from one of the pumps
only, and one in which said valve is wholly
ineffective.
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67. A double-piston hydraulic-pump-hav-

ing a single valve normally checking back.

flow from both pump chambers, said valve
being mounted In ‘a movable-carriage and
being movable by said carriage to each of
two operative and effectively different loca-

tions and fo one in which -said valve is

wholly inoperative.

68. A double-piston hydraulic pump hav-

ing a single valve normally checking back
flow from both pump chambers, said valve
being mounted In a movable carriage and
being movable by said carriage to each of
three effectively different locations, in one
of ‘which said valve checks back flow from
both of the pumps, in another of which said
valve checks back flow from one of the
pumps only, and in another of which said
valve 1s wholly ineffective.

69. A pump having a valve-bore, a plu-
rality of valves  mounted therein, and a
movable carriage for one of said valves said
carriage being provided with means for
establishing communication between the
pump-chamber and said bore above said
valve. ;

70. A double-piston pump having a valve-
bore, a plurality of valves mounted therein,
and a movable carriage for one of said
valves provided with means for establishing
communication between one of the pump-
chambers and said bore above said valve
and for rendering said valve inoperative.

71. A double piston-pump having a valve-
bore, a plurality of valves mounted therein,
and a movable carriage for one of said
valves provided with means for establishing
communication: between -one of the pumps=
chambers and said bore above said valve and
for rendering said valve inoperative and for
unseating the remaining valves in said bore.

In testimony of the foregoing, I have
hereunto set my hand in the presence of tw
witnesses. :

JAMES W. NELSON.
‘Witnesses:

A. E. TFariey,
Jas, Moore.

60

55

60

65

70

75

80

85

90



