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To all whom it may concern: :
Be it known that ¥, Trosas M. Crraxcr,

a citizen of the United States, residing at’

Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented
a certain new and useful Apparatus for

Pumping Liquids, whereof the Jollowlng is

a specification. ;
My invention relates to” apparatus for
pumping liquids adapted to be. used in op-
erating ‘a method of pumping liquids for
which an application for patent was filed by

me in the United States Patent Office August .

5th 1910, Serial No. 575,669, and in which
said application I have described and shown,
but have not claimed, apparatus of the type

of pumping liquids to. which the said
cation of Augnst 5th 1910 relates, is one in
which a piston actuated by .a medium hav-
Initial pressure and expansion force

a body of liquid, in which the piston is de-

celerated and stopped while this body of

liquid has relatively high velocity and-'in
which the continued travel of the. body of
liquid after the end of the stroke of the
piston is used to-draw in and to discharge
liguid, and in which a portion or all of the
energy represented

of liquid during the power stroke of the pis-

- ton is used to effect, or to assist, the return

85

- of liquid being used to draw in and to dis..
LY . .

:stroke of the power piston and to react upon

the prime mediuin’; the kinetic energy rep-
resented by the velocity of the moving body

~ charge liquid,
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To carry out.thisamethod T have invented -

the herein described apparatus.
The construction ofithis

* varied as to the shapeé, size, and number of
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+its component parts

and.by the nse of known
devices for controlling the flow of liquids

- and for governing and operating prime mov-
ers actuated by ‘an ‘expanding medium and

those skilled. in the art will he: able readily

- ‘to_construct an apparatus adapted “to the
.- varying rfequirements of practice from. the
- drawings

: and description herein given,
Figure I is a’central vértical €ross-gection

“of such an apparatus llustrated by ‘a type

-may be used as the prime medinm, and Fig
II'is a central vertical cross-section of the-

in which an ignited combustible, mixture

y

and: Fig,

‘enging and mixture pump,

The method -
appli-:

by the travel of the body .

to perform the functions of an

apparatns may be | with .a discharge main 929, When the dis~

‘mensions for

apparatus illustrated by a type in which
steai or compressed air may be used as the
prime medium. o

In Fig. I, 1 is the power eylinder, which
in this illustration is shown as a cylinder
of the two-stroke cycle type in which the
front end of the cylinder is used as a scav-

through the port 2 with ‘a receiver 3 which
in the drawing is ghown as located in the
hase of the apparatus; 4 is an Inlet valve for
combustible mixtnre, 5 is an inlet port to
the cylinder 1, 6 is an exhaust port, 7 is an
exhaust outlet and 8 is an aperture in which
a spark plug or other igniting device may
be placed; 9 is the power. piston, the stroke
of which is limited Ly over-running the port
2 and cushioning on the confined air or gas,
or by a cushion’10 of rubber or other elastio
material to prevent actual contact of the
piston and cylinder head if the air or mix-
ture should escape too rapidly from the
cushioning c¢learance space, a connection 11
with a non-return valve 192 may be used to
convey away a portion of the air or mix-
ture compressed in this cushioning space for
use in the accumulator or for other use to
which compressed air or mixture is.adapted.

The power piston 9 is connected by means
of a piston rod 13, working through. the
packing gland 14, with the pump piston 15
which “works in the pump chamber 16
through the packing gland 17, The pump
chamber 16 is provided with inlet vAlves 18
and an inlet'19 and is connected with a con-
duit 20 forming an elongated extension of
the pump chamber 16. This conduit is con-
nected through an air chamber 21, designed

charge miain 22 is of proper length and di-

functions of the air chamber 91 may be per-
formed by the discharge main, and the air

use as an accumulator, the:
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accumulator, -
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chamber. may be allowed to Al with lignid, -

or it may be removed and the conduit 20

may be connecte

d directly to the discharge
main 29. ' '

100

"In Fig, II, which illustrates o type of the

apparatus designed to be. operated by a

aseous medivin ‘under pressure, such as.
d 1 ’

steam or compressed air, 1 is the power cyl-
inder; in which the front end through the

-port-23 is in communication with the 0xX-



2.

haust or with the atmosphere, 24 is a valve

-for the, admission of the prime medium.
" This valve is cylindrical, resting when closed

" steam or

.10

upon a conical seat 25 and is-opened and
closed by the valve stem 26 which may be
connected to any mechanism in common use
for -thechanically opening and closing the
admission . valves of ‘prime movers using

v compressed air expansively. The
exhaust port 6 and exhaust outlet 7 are, as

" in Fig. I, operative at the end of the power

stroke of the power piston 9 the stroke of
which is limited by over-running the port

93 and cushioning upon the steam or air

15

- ing description of Fig.

20

* of cushioning and, stopping the
" the end of the power

25

caught in the end of the cylinder.  The

- power piston 9, conneeting rod 13 and other-

parts will be' understood from the preced-
I, like numbers re-
ferring to like parts. This Fig. I also
illustrates the apparatus as constructed
without an air chamber, and illustrates an-
other indépendent or supplemental method
piston ¢ at
stroke. This is ac-
complished by means of a hydraulic cush-
ion formed by causing the piston 9 to oper-
ate in a cylindrical sleeve 27 which is per-

~ forated by ports 28 permitting the free in-
- flow.and outflow of liquid. -The end of this
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© permitted to discharge through
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sleeve 27 is closed and, after running past
the end of the ports 28 the piston 9 cushions
upon liquid in the end of this sleeve or cyl-
inder 27. A portion of this liquid may be
the outlet
99 and non-return valye 30 and may be con-
veyed directly from this outlet 29 into. the
pump delivery main, and a non-return valve
31 may permit liquid to reénter the end of
the sleeve or cylinder 27 after the end of the
power stroke. = T S

The apparatus shown by thése drawings
consists of a combination of certain ‘ele-
ments essential to all types of the appara-

‘tus. These elements comprise a pump cham-

ber, a pump- piston, a power piston connect-
ed to said pump- piston, a power cylinder

.constructed with ports-and valves €o adapt

said cylinder to use a prime medium having
high pressure and expansive force, with
means for regulating the quantity of said

“medium to permit its expansion during the
“power stroke .of the piston, with means to

5

-

-decelerate and stop the piston at the end of

its power stroke, a conduit connecting said
pump chamber and- adapted to-contain a
body of liquid of such mass as to be used as
a'liquid flywheel to absorb and subsequently

- to give out the excess qf high pressure en-
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65

ergy developed during the early. part of the
power stroke of the piston and to retain suf-
ficient kinetic energy after the end ‘of the

power stroke to draw in and to discharge

the liquid to be pumped, said conduit being
designed o be connected to a discharge main
or to an accumulator, and the said pump

sators or flywheels,

- panded before

1,079,808

chamber being connected with an inlet and

an inlet valve to control the admission of
liquid. C ' _

The apparatus differs from apparatus’ in
common use for pumping liquids by means

of the energy of an expanding medium in

the absence of discharge valves, compen-

the body of liquid, with

70

which the conduit must be filled before the .

apparatus can be operated, -acting as a fly-.
“wheel to stove up energy and to permit the

travel of the piston to tlie end of its stroke
even although the prime medium has ex-
the end of the power stroke
to a pressurc-less than the pressure required

against which liquid is to be pumped. - In con-
structing apparatus of this kind, the ‘areas
of the power piston and pump piston must
be so proportioned as

ean effective pressure in the power cylin- -

der during.the return or compression stroke

of the piston, and as this mean effective:

pressure will be governed by the pressure
to which it is desired to. compress the prime

to develop the desired g

75

L . - 80-
to move the piston against the preshsure‘8
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meditim at the end of said return stroke, .

these areas are determined by the relation
of this latter pressure to the pressure against
which liquid is to be pumped. An impor-
tant feature of the apparatus therefore is

| that which relates to the proportioning of

the relative areas of the power and pump
pistons, and the _construction’ adopted ‘in
puilding such apparatus must therefore be
such as will permit, the use of pistons of the
proper relative dimensions. :

As the piston is to be decelerated and
stopped while the body of liquid to which

it has imparted movement still has rela-

tively high velocity the apparatus is con-
structed in a manner which will permit of
the piston being cushioned and stopped by
a hydraulic or gaseous cushion or an elas-
tic material such as a rubber or metallic
spring or buffer, or other known device used
for similar purposes. The cnergy absorbed

3 . . ¥
or stored by the cushioning deyice may be
-utilized to perform useful work in pump-

ing liquid or in starting or in assisting to
start the piston on its return stroke. In
designing the apparatus it. is advantageous
to keep the weight of the pistons and any
aceessories attached thereto, constituting the
moving parts, as light in weight ‘as is con-
sistent with their proper strength.

When the piston is decelerated and
stopped by a hydraulic cushion or other de-
vice which acts upon the pump piston 15, as
illustrated by Fig.. IL, it is not necessary to
rigidly connect the pnmp piston 15 with the
power piston 9 and the piston rod 13 may
Le disconnected from the pump piston 15

and from the power piston 9 without ren- -

dering (le apparatus inoperative, for when
such means are used for decelerating the

95.

100

105

110

116

120

125

130



W

10

15

20

25

30

38

44

50

83

1,079,808

pump piston the piston rod is not subjected
to tension, and mere contact of such rod
with the driven and driving pistons is suffi-
cient to insure operation of the apparatus.

The inlet valve to control the admission
of liquid is shown in the drawings as an au:
tomatic non-return flat-seated Iift valve of
a type in common use, but I do not confine
myself to the use of valves of this particu-
lar type for it is evident that valves of the
puppet, globe, piston, disk or other types,
single or multiple seated, or automatically
or mechanically operated may be used to ad-
mit liquid to the apparatus.

The type of power cylinder construction
and method of scavenging illustrated by
Figs. T and II are not claimed in this ap-
plication as they have been made the sub-
ject of another application filed in the U. 8.
Patent Office July 12 1913, Serial Number

778,682, for improvement in internal com--

bustion engiries and method of scavenging
same. o ) )
Having describedmy invention, I claim—
1. An apparatus for pumping liquids com-
prising in combination a pumnp chamber, a
pump piston cperatively connected to the
piston of a prime mover adapted to be actu-
ated by a medium having high initial pres-

sure and expansive force, said pump piston’

being adapted to work in said pump cham-
ber, an extension of said pump chamber
forming a conduit connecting said chamber
with an accumulator, and a valvéd inlet for
the admission of liquid to be pumped, said
conduit being of such dimensions as may be

necessary to contain a body of liquid Wwhose

mass, cross-sectional area and length rare
such as to adapt it efficiently to performithe
functions of a fly wheel or compensator.in
absorbing a portion of the energy developed
during the early part of the power strolhe
of said pump piston and in giving out ens
ergy in performing work after the end of;
the power stroke of said piston. .

2. An apparatus for pumping liquids com-
prising in combination a pump chamber, a
pump piston operatively connected to the
piston of a prime mover adapted to be actu-
ated by a medium having high initial pres-

sure and expansive force, said pump piston-

being adapted to work in said pump cham-

ber, an extension of said pump chamber.

forming a conduit connecting said chamber
with an accumulator, a discharge ontlet ad-
jacent to said accumulator and a valved in-
let for the admission of liquid to be pumped,
said conduit being\\of such -dimensions as
may be necessary to contain a body of Hquid
whese mass, cross-sectional area and length
ave such as to adapi it efficiently te perform
the functions of a fly wheel or compensator
in absorbing a portion of the energy de-
veloped during the early part of the power
stroke of said pump piston and in giving

8

out energy in performing work after the
end of the power stroke of said piston, and
also efficiently to perform similar functions
during the return stroke of said piston in
absorbing energy from said accumulator
during the early part of said return stroke
and in giving out energy in work done upon
said piston during the completion of said
return stroke. o

8. An apparatus for pumping liquids com-
prising in combination a pump chamber, a
pump piston operatively ccnnected to the
piston of a prime mover adapted to be actu-
ated by a medium having high initial pres-
sure and expansive force, sald pump piston
being adapted to work in said pump cham-
ber, an extension of said pump chamber
forming a conduit connecting said chamber
with an accumulator, a discharge outlet ad-
jacent to said accumulator and a valved in-
let for the admission of liguid to be pumped,
said conduit being of such dimensions as
may be necessary to contain a body of liquid

70

75

80

85

whose mass, cross-sectional area and length |

are suchas toadapt it efficiently to perform
the functions of a fly wheel or compensator
capable of absorbing all that portion: of the.
energy developed during the power stroke
which is to be utilized in discharging and

drawing in liquid and of giving out said -95

energy after the end of said power stroke,
and also capable of pertorming similar fune-
tions during the return stroke of suid piston
in absorbing energy from said accumulator

90

during the early part of said return stroke 100

and in giving out energy in work done upon
said piston during the completion of said re-

‘turn stroke. -

4. An apparatus for pumping liquids com-

prising in combination a pump chamber, a 105

pump piston operatively connected to the
piston of a prime mover adapted to be actu-
ated by an elastic prime medium having
high initial pressure and expansive force,

| said pump piston being adapted to work in 110
| said pump chamber, means for arresting the
" further movement of said piston at the end
‘of its power stroke, an extension of said

chamber forming a conduit connecting said

chamber with an accumulator, a discharge 115

outlet adjacent to said accumulator, a valved
inlet for ‘the admission of liquid to be.
pumped, and means for admitting an elastic
prime medium into said prime mover and

expansion thereof, sald ‘conduit being of
such length and diameter as may be required
to contain a body of liquid whose mass,
cross-sectional area and length are such as

to adapt it to efficiently perform the func- 125

tions of an oscillating flywheel or compen-
sator in absorbing a relatively large amount
of energy during the power stroke of said
pump piston, in giving out this absorbed

cnergy after the end of said power stroke, 130

y
N

“for exhausting said prime medinum after the 120

'



in absorbing a relatively smaller quantity |
_of energy during a portion of the return

stroke of said piston and in giving out this

energy. during the balance of said “return

stroke. S SRR
5. An apparatus for pumping liquids com-

" prising in combination a pump chamber, a
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pump piston connected to the piston of an
internal combustion power cylinder, sald
pump piston being adapted to work in ‘said
pump chamber, means for arresting the fur-
ther movement of said piston at the end of
its power stroke, an extension of said pump.

chamber forming a conduit connecting said

chamber with an accumulator, a discharge
outlet for liquid adjacent to said accumu-
lator, a valved inlet for the admission of
liquid to be pumped, and means for admit-
ting combustible matter to said cylinder and
for- exhausting the products of combustion
therefrom, said conduit-being of such length
and diameter as may be required to contain
a body of liquid whose mass, cross-sectional
area and length are such as to adapt it
efficiently to perform the functions of an os-

+ cillating fiywheel or compensator in absorb-

ing a large portion of the energy of the

* power stroke of said power piston and in

© 30
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giving out said energy after the end of

said power stroke and also in_absorbing
‘energy from said accumulator during the

early part of the return stroke of said piston
and‘in so giving out this energy during the
balance of said return stroke that said re-
turn stroke may compress & combustible

" mixture contained in. the combustion cham-
~ ber to a pressure much higher than that of

40

the said accumulator.
6. An apparatus for pumping liquids com-

' prising in combination a pump chamber, a

1,076,808

téfnal combustion power cylinder, a powet
piston adapted to worl therein, said power
piston and said pump piston heing oper-
atively connected, an extension of said pump

than diameter and connecting said pump

for liquid adjacent to said accumulator
and a valved inlet for liquid, said conduit,
providing free communication between said
pump chamber and said accumulator where-
by reaction from said accumulator ‘toward
said pump chamber may compress & charge
of combustible mixture contained in said
power cylinder. g

7.-An apparatus for pumping liquids com-
prising in combination a pump chamber, a
pump piston adapted to work therein, a two-
stroke cycle internal combustion power
cylinder, a power piston adapted to W rk
therein, said power piston and said puynp

piston being. operatively connected, gn ex-
tension- of said pump chamber forming a
conrduit of greater length than diameter and
connecting said pump chamber with an ac-
cumulator, an outlet for liquid adjacent to
said accumulator and a valved inlet for
liquid, said conduit providing free com-
munication between said pump chamber and
snid accumulator so that said accumulator
may freely react toward said pump chamber
and: compress a charge of combustible mix-
ture contained in sald power cylinder.

In testimony whereof I have hereunto
signed my name at Philadelphia, Pennsyl-
vania, this eightli day of January, 1912.

THOMAS M. CHANCE.

Witnesses:
Cuas. Busy,

E. M. Lzacw,

“pump piston adapted to work therein, an n-

chambér forming a conduit of greater length-

chamber with. an accumulator, an outlet
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