L e

1. W. NELSON.

HYDRAULIC PUMP. N |
 APPLIOATION FILED TEB.T 1908 potonteq Sept. 22, 1908,

899,463. ;-

' ¢ SEEETS—SHEET 1.

Ry
e W B N
TISYESTR

i)

on \\

07 . H
AN a\\ H
i |

h“. R | xw .
L IR 3 Hkﬂ\ .
“.-. -MMVA/J/MMJ“ w2 - -,

...VH.J . ..
il

—aa

RN A

SRR N

N =
3

- INVENTOR



T * LW NELSON. -




10

15
“increasing the power at a sacrifice of speed

20

- 25

A v ey mmE ue v o ek e e -

 UNITED STATES PATENT OFFICE.

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

To all whom 1t .may concern:

Be it. known that I, James W, NELsON, a
o JAS L ! ’
citizen of the United States, and a resident of

“the city of New York, borough of Brooklyn,
county of Kings, and State of New ) ork,

have Invented certain new and useful Im-

provements in Hydraulic Pumps, of which

the following is a specification.

+»

This invention relates to hydraulic pumps

of the multiple-piston type, wherein two or

more pistons are jointly operated for the pur-
pose of forcing a greater volume of liquid to
the point of final apylication of the pressure,
all but one of said pistons being rendered in-
overative, when desired, for the purpose of

under the well-known principles of hydro-
statics. -. | -

The present invention contemplates a mul-
tiple-piston pump in which all valves are ver-
tically acting and downwardly seating, as

and for tlie purposes described by me m a

copending application filed October 29, 1907,
Serial No. 399,739.  In the copending apph-

cation aforesaid, I have shown and described

the application of a similar inventive 1dea to

a single-piston pump. In" providing the

30

pump-block of a singie-piston pump vith a

separate valve-bore having, to facilitate

manual control, all valves in superposed ar-

rangement in said bore, no other passages m

~ said pump-block are necessary except one for

35

valves—all of these passages, including the

40

49

supplving liquid to said bore below the lower
vallve,' one for delivering the liquid under
pressure froui said bore above the upper
valve, and one connecting the pump-chamber
with said bore at a point between the two

valve-bore, being straight throughout their

entire length and therefore easily provided.-

" Following out the same general system of
valve control as shown and deseribed by me

in myv Patent No. 874,698, dated December
24,1907, it will be epparent that the addition |
of another piston to the pump shown and de-
seribed in my copending application, afore-
“said, will necessitate the addition of another
valve in the valve-bore and an entirely differ- |

ent arrangement of the passages in the pump-
block to supply liquid to and deliver hquid
under pressure from the pump chambers in a

manner to enable the joint or several use of

~ the pumps. Furthermere, with the emnloy- |

ment of downwardly - seating valves in a

. squbstantially vertical valve-bore it will be.

apparent that the initial inlet valve must. be

Specification of Letters Patent.. .

( the lowest valve and the largest pump, to

which said valve checks back-flow, 1s—witha

tandem arrangement of pistons, which 1 pre-
fer to employ—the upper pump.
‘the final outlet valve must be at the top, with

Similarly,

the pump to which it ultimately checks back-

flow at the bottom. Such a construction

obviously renders necessary a very different
arrangenient of ducts connecting the pump

chambers with the valve-bore, and the object

of the present invention is the provision of

- ‘Patented Sept. 22, 1908.
. Application filed February 7; 1908. Serial No. 414,668. | . |
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means whereby  the advantages of down- -

| wardly-seating valves may be secured in a
“multiple-piston pump. . |
My invention will be more readly under- .

stoodd by reference to the accompanymng

drawings, forming a part of this specifica-
tion, in which . |

~ Figure 115 a sectional elevaiion of a double-
piston pump embodying my mvention, and
IFig. 2 is a transverse eentral section through

the pump-block. | -
Referring now to the drawings in deétail,
numeral 11 refers to a suitable E'a_:t-:o, to one
end of which is.secured the preferably eylin-
drical pump-block 12. This pump-block is

provided with a central bore comprising an.
“upper portion 13 of relatively larger diame-

ter and a lower portion 11 of relatively
smaller diameter. The lower end of this

‘bore is closed, and into the upper end thereof

projects the piston-rod 15 which is vertically
reciprocated by means of the pump-lever 16,
to which it is pivoted, said pump-lever being

80

90

fulerumed at 17 to the link 18, pivoted in

| I turn to the bracket 19 on the standard 20.
- The reciproeating piston-rod 151s proviaed
with the piston-head 21, fitting the porticn 13-

of the pump-bore, from which head projects
the supplemental piston-rod 22 carrying at
its end the piston-head 23 fitting the portion

14 of the ])1_11111)-111-);1‘-‘. - These -pi:-:ttm:-: are.

rrefemhl}' provided with suitable packings,. -
bHut as thjm 15 8 common and \\'t‘"-kllt},\\'ﬂ CN-
pedient, and forms no part of the presentin-

vention, it is not shown in the d.i'ﬂ,wings.

109

The pump-block 12 is further provided.with -

a lateral hore 24, the exterioy end of which is

scaled by nieans of » :-tt'rm\"ipl-u;:-‘i.')'ln form an
nterior chamber near the base 6f said pump-

l bloek.  Thix pump-block is further provided

with “a verfical bore extending from the

chamber 24 1o the top of =aid bﬁwk, nrefer-

ably paralleling the pump-bore, to one side

of which it is located, the upper end thereof
| being sealed by means of the serew-plug 26.
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This bore comprises a lower portion 27, the

- - -
L]
— ar =t
- .
'
. .
LN " .
- 3

- diameter, of 'which is increased at 28 to pro-

vide a seat for the valve 29. The widened
portion 30 of said bore above the valve 29

800,468

and .cheéks back-flow ﬁom the ﬁpper pum -

‘chamber. In the present construction, the

terminatesin a valve-seat 31 for the valve 32, |

above which the diameter of said bore is
again increased throughout the portion 33,

the effective area of said bore, I prefer to
mount therein the removable valve-plug 34,
the top of which provides a seat for the valve

- 35, which 1s pre e-rably downwardly spring-

15
20

29

~the transmuission of

30

pressed, as shown. - o

Liquid 1s. continuously supplied to the
chan?ber 24, during operation of the pump
from any suitable source of supply, such as &
barrel or tank, from which leads the prefer-
ably flexible pipe 36, which communicates,
through a ‘suitable coupling by means of

which it is secured to the pump-block 12,
with- a duct 37 in said pump-block which

leads to the chamber 24.  From the upper
end of the valve-bore, which 1s referagly
again enlarged to provide the small chamber
38, leads a lateral duct 39 to the coupling
or connection 40, to which may be secured
any desired kind of Fipe or hose suitable for

the point of final application,

 When the pistons of a double-piston type

~of pump or jack are located in tandem ar-

39

rangement-—that is, when they are mounted
upon a common piston-rod and operated in
alinement—Iit will be apparent that the pis-
ton of smaller diameter, and therefore the

* one for the generation of the greatest pres-

49

the piston and

sure, must be located below theﬁa;rger- piston.
Under ordinary conditions, the.liquid is

~ drawn into the pump-chamber from above

. f%rfceg out through suitable |
passages below said pistons. In the present
~case, In order to availl myself of (10wnwardly-

seating valves, it is obvious that the liqgd

must be drawn into the pump-chamber from

points below the valves and discharged from
points above the same. ] o
In the systemn of valves in the arrange-

~ ment shown and described by me in my

- 80
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earhler patent aforesaid, a superposed ar-
rangement of three valves normally render
effective the operations of both pumps, but
which may be succeéssively unseated, in or-

der, for the- purpose of, first, rendering the |

larger pump inoperative; second, rendering

both pumps inoperative; and, third, relieving

the pressure in the ram or pressure chamber.

- means with connecting means therebetween

60

for interdependency in manual control, it
will. be upparent that the valve nearest to
said controlling means will be the first affect-
ed by operation of said means and, there-

- fore, the first to be unseated. In the patent

supply is the upper valve in the valve-bore

iquid under pressure to -

valve nearest the source of supily, and

which should cheek back-flow from t _
ump-chamber, 1s the lowest valve in the
hore,

poses a very different arrangement of pas-

eupper-

1S - 1 . e 170
| It will therefore be a pi)arent , as here- -

nbefore suggested, that for t

, _ _‘ _ le present pur-
| afthough, for the purpose of again decreasing |

sages must be provided from that shown in

‘the ‘earlier patent aforesaid.
desired result, I provide a lateral duect 41

leading from the portion 30 of the valve-bore

leads into the bottom of the pump cham-

‘ber 13. | . .
~From the portion 33 of the valve-bore
‘above the valve 32 and below the valve 35

‘sald head. Said cam 48 is normally non-
interferent with the sutomatic action of the

|
|

‘and part flowing through
‘the valve-bore, unseating the valve 32, and

leads a lateral duct 44, having the vertical
portion 45 and terminating in the lateral

To effect the

79

‘ ._bét;ween_ the valves 29 and 32, which o |
comprises a vertical portion 42 and termi-

natés in another lateral portion 43 which go

85

Eﬁrtion@(i which leads into the chamber 14

elow the lower and smaller piston. To pro-

vide for the manual control of these valves, I

have shown the screw-plug 25 provided with

90

the short shaft 47 centrally journaled therein,

carrying at its inner end the cam 48, in co-
operative positional relation to the end of the
downwardly-projecting stem 49 of the valve
29. The outer end of the shaft 47 is pro-

95_

vided with a head 50 which is turned by
‘means of an operating lever 51 secured in

valve 29. The valve 32 is similarly provided
with a downwardly-projecting stem 52 which
extends nearly but under normal conditions
not quite to the valve 29. The valve 35 1s
simiarly provided with a downwardly-pro-
jecting stem.53, extending nearly but under
normal conditions not quite to the valve 32.

100
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It will now be apparent that with the lever .
51 1n such position-that the cam 48 1s non-

interferent with -automatic action of the
valve 29, upon the up-stroke of the pump-
lever 16, and therewith the pistons 21 and
23, partial vacuums will be formed 1n both
pump chambers underneath said pistons.
The mequality of pressure thus created will

first unseat the valve 29, the liquid from the

110

source of supply then branching, part flow-
‘ing through the ducts 41, 42 and 43 to the

chamber 13 below the lar,ei:er lam] upper pu mp'E
1 the portion 30 o

flowing through the ducts 44, 45 and 46, to

- These valves having common controlling

-7 aforesaid, the valve nearest the source of
- 6D

the chamber 14 below the lower and smaller
piston. Upon the downstroke of said lever
16 and the pistons 21 and 23, the pressure of
the liquid mm the upper and larger pump-

chamber 13, in connection with the force of

gravity, will seat the valve 28, this liquid be-
ing then forced past the valve 32, where it

ioins with the liquid from the smaller and

v Pl = gy o AT S .

ower pump-chamber 14, and passes the

130
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_ valve 35 on lts \ ay to the pmnt of appllca- |
tion.

When it is deSLred to render the larﬂ'er
Eump inoperative, for purposes hcrembefure
riefly referred to, the lever 51 1s turned
through an arc w hich causes the cam 48 to
impinge against the stem 49 to raise the valve
29 and' hold the same off its seat, without,

however, interferine w ith automatic actlon_

of the vahe 32, timle-r these conditions,

‘upon the upstroke of the pistons, liquid-w ill |

in the manner described be drawn into both
pump-chambers, but upon the down-stroke

of saxul pistons, the valve 29 being held off its
seat, liquid under pressure of the larger pis-
ton 21 will follow the path of least resistance

and flow back past said valve and through
the portion 27 of the valve-bore to the source
of su]pply The liquid under pressure of the
smaller piston 23,

~valve-bore at a point above the valve 32
- which retalﬂs all of its normal functions a,ml

29

pressure from above the same 1n connection
with the force of gravity. ‘The liquid from

‘the smaller pump-chamber 14, therefore, will

. be forced through the upper portmn 33 of the

30

39

~ the valve 35.

40

. 45

~ leading to the points ‘where the pressure is
Ob- |

valve-bore and past the valve 35 to the pomnt
It 1s at times

of application of the pressure.-
desirable, furthermore, to render both pum s
nmperatwe without, how ever, relieving th

preéssure which ‘is beuw ap])lle(l For t]us
purpose, the lever 51 is turned thmuwh a
shghtly greater are, operating t]nouwh the

cam 48 to still further raise the stem 49 of the
valve 29 until the latter impinges against the

end of the stem 52 of the valve 32 and unseat
sald valve 32,
It will now be a parent that
operation of both pumps merely cause the
liquid to flow idly back and forth, through
the now open passages, to and from the
source of supply .

For the purpose of rehevmcr the pressure
at the point of application, it is only neces-

sary to turn the lever 51 through a still
greater arc, the cam 48 operatmﬂ' through

the valve -steny to raise the valve 32 until it
impinges against the stem 53 of the valve 35
and raises the latter ofT its seat, thus opening
8 passage through said bore fmm the pipe

applle{l to the source of liquid supply.

-viously, the levm- 531 mav be returned to any

i1
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one of the. VRTIOUS POUS itions described in t]us-_

manner resmrmﬂ' the functions of the device

as described in mmwctmn with em-h one of-

these positions,
The platform 54 mrnml by the quppnrt 2()
1s designed to provide a seat for a brace by

means of which tipping of the device is pre-

~vented during operation of the pumps.

65

Many modlﬁ(‘atmns of minor detail of nw
improved hydraulic pump will doubtless

readily suggest themqp ves to those h]\l"f‘t] n |

and valve-controlling means for
' mw of xanl pumps inoperative,

owever is forced into the-

‘hﬂlll pumps successiv elv Inoperative.

without, however, unseating

Tk ———————

and valve-controlling means for
‘one of said pumps inoperative and for reliev-

s '
-
- - '
- ’
ok
" -.' ~ - -
= '_d - .
F
- - -

the art to w]nch 1t appertams and I therefora
do not desire to limit my invention to the -

-__spemﬁc construction herem slum n and de-
scribed. | |

- T claim as new mul desire to spcme by' 70 .
Lt*ttur:-., Patent: -

A hulmulw pressure trmwmtor com-
1)1 lauw a plurality of pumps, a single passage

xnh'ml to normallv effect the ﬂow from all

pumps in an upward direction therethrough, 75
wmlmmtr o

A hydrauhe pressure generator com-

e — —_— ..

| ])lihl]l"' a plurality of pumps, a single passage

alved to normally effect the ﬂow from all 8¢
pumps in-an upw ard :Iuectmn themtln'owh
and \al\'o-contw]lmtr means for 1emlermtr

one or more of said pumps inoperative.

3. A hydraulic pressure generator com-
prising a plurality of pumps. a single passage -85
valved to normally effect the flow from all

Cpumps in an upw ard direction therethrough,
which is, therefore, seated under excessive |

and valvé-controlling means for wmlmmtr .

one or all of said pumps inoperative.

1. A hydraulic pressure generator com- 90
prising a plurality of pumps, a single passage

valved to normally effect the flow from all
pumps in an upward direction therethrough,
and valve- r.'omlol]nw means for wmlmuw |
| - 99
A hvdraulie pressure generator com-
]msm a plurality of pumps, a single passage

‘valved 10 normally effect the Ilmn from all

pumps in an upward direction therethrough,
and  valve-controlling means for l(‘l‘ltl{‘ll’l“’ 100

one of said pumps inoperative, said means

being further operable to render more ‘than
one of said pumps inoperative. .. - -
A hydraulie pressure generator com-
pl ismﬂ' a plurality of pumps, a single passage 1056
vﬂlvetl to normally effect flow from al unmps.__.
in an upward direction t]lt‘lt‘ﬂll()llﬂ‘ﬁ, and
valve-controlling means for lemlelmtr one of -
sald pumps mopmatu‘e said means being
further operable to render all of said pumps 110

éllmpel ative.

A hydraulic pressure trmwmtm' com-

])1 Ismﬂ' a plurality of pumps, a single passage

alved to. normally effect the flow from all
pumps in an upward direction therethrough, 115
el nlenmr

ing the pressure at the point of upplication.
R A wvdrailic pressure generator com-

prising a plurality of pumps, a single passage 120

valved to normally effect the flow from all

pumps in an upward direction therethrough,

and valve-controlling means for wmlmnw

one or all of said pumps inoperative and for _
relieving the pressure at the point of -1|>plu' - 125
- tum.

9. A hydraulic pressure generator com-
pn-un*r a plurality of pumps, a single passaze
valved to normally effect the flow from all
pumps in an upw: ard direction Illt‘l‘(‘ﬂllt)ll*']l 130
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and valve-confrolling. means for rendering | vertical series and means acting upon the
one of said.pumps inoperative; said means’|lowest valve only to positively unseat said

the pressure

being further operable to relieve

= .

at the point of &pplicatio_n_; -
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valve only or all of said valves.

22. A double-pump 'ihydra.ulic_ ‘pressure )

Y R T ke i ¥ '1.:1_.‘_'1-.;_1_;_._"

| = 10. A hydraulie pressure generator com- . generator having a passage for the flow of 79
'* prising a plurality of pumps, a single passage. i quid communicating with but not includ-
valved to normally effect the flow from all ;| ing the pump-chambers, valves in said pas-
pumps in an upward direction therethrough |'sage to normally effect the flow of-hquid m -
and valve-controlling means for rendering | an upward direction therethrough, and -
16 one of said pumps inoperative, said means | means for unseating one of said-valves. 95
~ being further operable to render all of said | 23. A double-pump hydraulic pressure
pumps inoperative and to relieve the pres-| generator having a passage for the flow of
sure at the point of application. . 1 liquid communicating with but not includ-
11. A hydraulic pressure generator com- | ing the pump-chambers, valves in said pas-
15 prising a plurality of pumps codperating | sage to normally effect the flow of liquid gg
_ © with a series of downwardly-seating valves, | in an upward direction ‘therethrough, and
and means for rendering one of said valves | means for successively unseating said valves
inoperative. E - | in order from the lowest to the highest.
'12.° A hydraulic pressure generator com-| 24. A double-pump hydraulic pressure
20 prising & p{’uralityo pumps codperating with | generator having a passage for the flow of g5
& series of downwardly-seating valves, and ! liquid communicating with but not includ-
means for rendering one or more of said | ing the pump-chambers, valves in said pas-
valves inoperative. . | sage to normally eflect the flow of liquid in
13. A hydraulic pressure generator com- | an upward direction therethrough, and
55 prising a plurality of pumps codperating with | means for unseating the lowest vaive,_ said 99
a series of downwardly-seating valves, and | means being further operable to successively
nieans for rendering one or all of said valves | unseat all valves in order from the lowest to .
inoperative. | . the highest. o -
' 14. A hydraulic pressure generator com- | 23. A multiple pump  hydraulic pressure |
30 prising a plurality of pumps codperating with | generator having a fluid passage not includ- g5
 a series of downwardly-seating valves, and | ing the pump-chambers and having all
- means for rendering one of sa_.ig valves inop- | valves located in said passage and down-
erative, said means being further operable to | wardly seating therein, and means for con-
render all valves inoperative. _ trolling said valves. = ST
35 15. A hydraulic pressure generator com- | 26. A double-pump hydraulic pressure 100
prising a plurality of pumps codperating with | generator having a fluid passage which does
a series of downwardly-seating valves, and | not include the pump-chambers and having
 means for unseating one of said valves, said | all valves located in said passage, the inlet
- means being further operable to successively | port to said valves being located below the
40 unseat all of said valves. | B outlet port therefrom when the deviceisin a 105
. . 16. A multiple-pump hydraulic pressure !verticaﬁy position, and means for controlling
- generator provided with a series of down- | said valves. -~ I
 wardly-seating valves and means for un-| 27. A double-pump hydraulic pressure
fi seating all valves by one operation. generator having a fluid passage which does
o 45 17. A double-pump hydraulic pressure | not include the pump-chambers and having 110
generator provided with a series of down- | all valves located 1n said passage, the ilet - .
. ~ wardly-seating valves' and means for un- | port to said valves being located below the
; seating all valves by one operation. | outlet port therefrom when the deviceis m a
j: ~18. A double-pump hydraulic pressure verti’c'a.}i) position, and means for successively -
50 generator provided with a series of down- | unseating said valves in order from the low- 115 .
 wardly-seating ‘valves and means acting | est to the highest. - | -
| upon one of said valves to unsedt all thereof. | 28. A double-pump hydraulic pressure
~19. A. double-pump hydraulic pressure | generator having a fluid passage which does
‘generator provided with a series of down- | not include the pump-chambers and having
- 55 wardly-seating valves and means acling | all valves located m said passage, the inlet 120
o ~ upon one of said valves to unseat said valve | port to said valves being located below the
- ~ only or all thereof. - . ‘outlet port therefrom when the deviceism a’
©90. A multiple-pump hyvdraulic pressure | vertical position, and means for unseating -
~ generator provided with a series of down- |-the lowest valve, said means being further
60 wardly seating valves and means acting | operative to successively unseat all of said 125
upon one valve to unseat said valve, said ! valves in order, - o I
means being further operable to successively | 29, A double-pump hydraulic pressure

-~ .- _unseat all of said valvesin order.. = | generator having a fluid passage which does
= | 21. A double-pump hydizulic pressure | not include the pump-chambers and having -
65 generator having all valves arranged in a | all valves located in said passage, the inlet 130
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" .Pbrt to said val.lve;s--be'illg located below the

vertica

o outlet Yor't therefrom when the device is in a
| position, and means acting against

the lowest valve to unseat said valve only or

_'_afil of said valves. |

30. A hydraulic pressure generator .com-

~ prising two pumps of different capacities, a

‘separate valve-bore and valves therein, the

 lowest checking bhack-flow from the larger

10

ump, the highest controlling back-flow |

rom the ultimate pressure chamber, and an

" intermediate valve checking back-flow from

the smaller pump only, and means for un-

- seating the lowest valve.

1o

31. A hydraulic pressure generator com-

prising two pumps of différent capacities, a

- separate valve-bore and valves therein, the

30

lowest checking back-flow from the larger

pump, the highest controlling back-flow from -
the ultimate pressure-chamber, and an inter-

mediate valve checking back-flow from the
smaller pump only, and means for unseating
said lowest and said intermediate valves by
one operation. | - B

32. A hydraulic pressure generator com-

prising two pumps of different capacities, a -

separate valve-bore and valves therein, the
lowest checking back-flow from the larger

pump, the highest controlling back-flow from
the ultimate-pressure chamber, and an inter-

mediate valve checking back-flow from the

smaller pump only, and means for unseating
‘all of said valves by one operation. |

'33. A hydraulic pressure generator com-
prising two pumps of different capacities, a

separate valve-bore and valves therein, the |

-

mediate valve checkin

lowest checking back-flow from the larger
pump, the highest controlling back-flow from
the ultimate pressure chamber, and an inter-

smaller pump only, and means for unseating

said lowest valve, said means being further

operable to unseat more than one of said

‘valves.

34. A hydraulic pressure generator com-
prising two pumps of different capacitres, a
separate valve-bore and valves therein, the

3 )
-

¢ back-flow from the 4¢

45

lowest checking back-flow from the larger

pump, the highest controlling back-flow from
the ultimate pressure chamber, and an inter-

smaller pump only, and means for unseating
said lowest valve, said means being further

operable to unseat all of said valves.

'35. A hydraulic pressure generator com-

99

prising two pumps of different capacities, 8

separate valve-bore and valves therein, the

1 lowest checking back-flow from the larger
pump, the highest controliing back-flow from

the ultimate pressure chamber, and an inter-
mediate valve checking back-flow from the
smaller pump only, and means for succes-
sively unseating said valves in order from
the lowest to the highest. I
In testimony of the foregoing, I have here-
unto set my hand in the presence of two wit-
nesses. o '

'JAMES W. NELSON.
Witnesses:

~ H. CROCKER,
- JAS. MOORE.
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