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UNITED STATES PATENT OFFICE.

EHENRY M. CHANCE AND THOMAS M. CHANCE, OF PHILADELP_HIA, PENNSYLVANIA.

METHOD OF OPERATING INTERNAL-COMBUSTION PUMPS AND COMPRESSORS.

1,011,410.

To all whom it may concern:

Be it known that we, Haxry M. Craxce
and Twuomas M. Cuaxce, citizens of the
United States, residing at Philadelphia, in
the county of Philadelphia and State of
Pennsylvania, have invented a certain new
and useful Method of Opeérating Internal-
Combustion Pumps and Compressors, where-
of the following is a specification.

Our invention relates especially to the'op- :

eration of internal combustion puinps and
air compressors in which the pressure and
expansive force of the products of combus-
tion of a combustible mixture ‘are directly

used to impart velocity to a body of liquid:

(which may be described as a liguid oscil-
lating fly-wheel) each stroke of which ab-
sorbs and gives out energy; and is appli-
cable to pumps and compressors having two
or more combustion chambers in which com-
bustion occurs alternately, each out-stroke
of the body of liquid being a power-stroke.
Pumps and compressors of this type hereto-
fore have been operated by causing the com-
bustible charge to be drawn into one chamber
by the continued travel of thebody of liquid
after the waste gases in the other chamber
have dropped to low pressure and this con-
tinued travel must be sufficient to draw.in
the required new charge, the expulsion of
waste gases being effected by the return
stroke of the body of liquid and must be

completed before the continued travel of |

the body of liquid in completing its return
stroke can compress the medium in the

" other chamber in preparation for the com-

bustion thereof. The necessity for prolong-

-ing both the out-stroke and return-stroke
of the body of liquid, to permit of the draw-.

ing in of combustible charge and of the ex-
pulsion of the waste gases, introduces time
elements in the cycle of pumps so operated,
by which the capacity and speed of opera-
tion are correspondingly reduced.

Qur invention is intended to provide a
method of operation which will increase the
rapidity of action by decreasing the time
necessary for each out-stroke and’ return-
stroke, and’ thus increase the rate of opera-
tion, so that greater power may be devel-

. oped with an_apparatus -of given size than
~ can be developed by methods heretofore in

use. We accomplish these objects by cut-
ting off communication between the combus-

5 tible mixture chambers and the movingbody

of liquid when the pressure of the .expa,nd-

* Specification of Letfers Patent. = Patented Dec. 12, 1911.
Application filed May 5, 1911, Serial No. 625,365,
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‘ing gases has fallen to the pressure at which

it is desired to open the exhaust, permitting
the moving body of liquid to complete its
out-stroke and make its return-stroke after

this communication is closed; during this’

period of travel, including the out- and in-
stroke, a new increment of liquid to be
pumped may be taken into the apparatus
external to the pump chambers, and during
this same period a new charge of explosive
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mixture is introduced into one of the cham- -

bers, displacing liquid from that chamber
and simultaneously causing liquid to flow
into the other chamber, partially or wholly
displacing the waste products of combustion
from that chamber, the exhaust outlet of
said chamber having been opened slightly
before, or at or about, the time when com-
munication between the pump chambers and
the moving body of liquid was closed. We

thus cause the new charge of combustible

mixture to be introduced while the waste
products of combustion are being  dis-
charged. :

It will be understood that our method of
operation may be applied to pumps in which
the fuel, whether gaseous, liquid, or solid, is

- introduced  into the combustion chamber

during or subsequent to the compression of
the air in which the fuel is to be burned,
and we therefore use the terms “ combustible
mixture,” “combustible medium,” “charge
of combustible medium,” etc., to include air
or a charge of air which may be compressed
prior to the introduction of the fuel.

We do not limit ourselves to the forms of
valves or the mechanism for operating valves
shown by the drawings, for it will be under-
stood that “other types of valves, and of
mechanisms for operating them commonly
used for such purposes may be employed in
operating pumps by our method. '

. “The regulation of pumps operated by our
method may be effected by varying the quan-
tity of fuel contained in each combustible
charge or by varying the volume, by methods

in common use in operating internal com-

bustion engines, comprising throttling, in-
creasing or decreasing the pressure under
which the combustible mixture is admitted
and other mewiods in common use; and the
rapidity .of operation may be controlled by
governors such as are used in ggverning the
rate of operation of internal’ combustion
pumips ' in which a liquid oscillating fly-

‘wheel is used. ) )
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Our improved method of operation there-
fore consists in cutting off communication
between the pump chambers and the liquid
to be pumped, and in causing liquid to be
displaced irom one chamber by gravity or
by the expansion of an elastic cushion or by
the pressure of inflowing combustible mix-
ture or by a combination of these forces, and
in causing the liquid so displaced simultane-
ously to produce a flow of liquid into the
other chamber, thereby causing the intro-
duction of new combustible mixture to take
place while the waste products are being dis-
charged. o

It will be understood that our method of
operation may be used In operating gas
pumps or air compressors of those types in
which an oscillating body of liquid is used
as a fly-wheel to absorb and give out energy,
as well as in operating pumps used to pump
liquids. ' :

The drawing Figure I is a central ver-
tical cross-section of a pumip of a type which
may be operated by our method. Fig. ITis
a central vertical cross-section and elevation
of a valve gear suitable for operating pumps
of the type shown by Fig. I, and reproduc-
ing on a large scale a portion of the pum
shown by Fig. 1. :

Tig. I shows two combustion chambers'1
and 2 provided with inlet valves 3 and 4 for
introducing combustible mixture, and ex-

“haust valves 5 .and 6 for the discharge of

waste products of combustion, a valve 7 to
control communication between these two
chambers and a conduit 8 which is connected
to an accumulator 9 and discharge main 10.
An inlet valve 11 controls communication
with the intake 12 and source of supply 13
of liquid to be pumped. As operated by our
method, assuming chamber 1 to contain a

" compiessed charge of combustible mixture
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which has been ignited, the valve 7 being
open and chamber 2 being filled with liquid
(or containing a small compressed gaseous
cushion in its upper portion) the pressure due
to the combustion of the combustible mix-
ture drives liquid through the valve 7 pro-
ducing relatively high velocity in the body
of liquid in the conduit 8. When by expan-
sion the waste gases in chamber 1 have fallen
to the pressure at which it is desired to open
the exhaust, the exhaust valve 5 is opened,
and the valve 7 is closed by the movement of
the piston 14 transmitted by the rod 15. The
piston 14 works in a cylinder 16 one end of
which through the connection 17 is in com-
munication with the liquid in chambers 1
and 2, and the other end through the connec-
tiorl 18 is in comumunication with a source of
pressure slightly greater than that at which
it is desirved to exhaust the waste products of
combustion. When the pressure in either
chamber 1 or 2 falls below this predeter-
mined chamber the piston 14 by its move-

1,011,410

ment operates valve 7. The exhaust valve 5
to chamber 1 is opened at or slightly before
the closing of valve 7, and the waste products
escape at atmospheric pressure, the liquid in
chamber 2 now falls by gravity, (with or.
without the assistance of a small gaseous
cushion contained in that chamber), the
automatic inlet valve 4 opens and new com-
bustible mixture enters chamber 2 while
liquid rises in chamber 1 and by the meo-
mentum produced by its down-stroke in
chamber 2 expels waste products from cham-
ber 1 and inlet valve 4 closes. Upon com-
mencing its return-stroke the body of liquid
in the conduit 8 opens valve 7 forcing liquid
into chamber 1 completing the expulsion of
waste gases from that chamber (except pos-
sibly a small body to act as a gaseous cush-
ion) and the exhaust valve 5 is closed by the
impact of liquid against its under surface.
The momentum of the body of liquid in
conduit 8 now causes liquid to rise in cham-
ber 2 compressing the charge in that cham-
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ber, which is then ignifed and the opera- .

tions as above described are repeated; the
next new charge of combustible mixture is
drawn into chamber 1, and is duly com-
pressed and ignited, thus completing
cycle for both chambers.

In Fig. I1, 19 is a piston, 20 a piston rod,
21 a cylinder, 22 a connection communicat-
ing with the liquid in chambers 1 and 2, 23
a connection to a source of pressure slightly
greater than that at which it is desired:tb

‘exhaust the waste products of combustion,

24 a connecting rod, 25 a rocking beam with
rollers 26 and 27 at its extremities and with
curved arms 28 and 29 extending down to
engage with tappets 30 and 81 which pro-
ject from the lockihg bar 32 (which is be-
yond the plane of the section) and which
by movement to right or left respectively
locks or unlocks the valve-stems 33 and 34
by -engaging with the eccentric collars or
tappets 35 and 36 attached to said stems.
The motion of the rock beam 25 is con-
trolled by guides 37 and 38 along which the
rollers 26 and- 27 may travel until further-
movement is restrained by the curved ends
of the guides 39 and 40. With the lock-bar
32 in either position one of the valve-stems
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33 or 34 is locked and downward movement

of that end of the rock-beam 25 carrying
the roller resting on that rod is prevented,
so that downward movement of the piston-
rod 20 causes the other end of the rock-beam
25 to move downward carrying down the
valve stem which is not locked, and opening
the valve attached to that stem, the roller
finally slipping off of the fop of this valve
stem and leaving it free to close; this move-
ment of the rock-beam 25 at the same time
carries the curved arm nearest said valve
down to a position below the corresponding
tappet attached to the lock-bar 82. The
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valve mechanism now remains at rest until
the piston 19 begins it up-stroke, but be-
fore this occurs, exhaust through the open

- exhaust valve has been completed and liguid

10

rising in that chamber has (by impact
against its under surface or against a plate
or float attached to its under surface) closed
this valve, returning its valve-stem to its
original position. Upward movement  of
the piston 19 now carries the rock-beam 25
upward without rocking movement, for one
of its end rollers is now controlled in a path

" fixed by the valve stem of the valve which

15

has just been closed, and the curved arm in
its - upward movement therefore engages
with the corresponding tappet of the lock-
bar 32 and moves said bar to a position in

“which the free valve stem is locked and the

.20

previously- locked valve is released. The
compression springs 41 and 42 provided with

-rollers 43 and 44 which ride along the under

side of the rock-heam 25 prevent this beam

- from- rocking in a direction in which it is

25

otherwise unrestrained and the springs 45
and 46 tend to keep the rock-beam 25 in a

- horizontal position when said beam is above
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the point of contact with the rollers 43
and 44, - : ' : :
It will readily be understood that our

method of operation may be used in operat-

ing pumps and compressors. of ‘the types
herein described and which are provided
with three or more combustion chambers,
combustion occurring in each in turn, com-
bustible mixture being admitted to one
chamber during each out-stroke of the body
of liquid, the expulsion of liquid from that
chamber causing liquid to flow into and
expel waste products of combustion from
the chamber in which the last preceding
combustion occurred.

Having described our invention we ciaim:

1. The hereinbefore described method of-

operating direct acting internal combustion
pumps provided with a plurality of com-
bustion chambers, in which pressure de-
veloped by the combistion is directly trans-
mitted to a body of liquid designed to act
as an oscillating fly-wheel, which consists
in igniting a compressed charge of combus-
tible mixture contained in ome of said cham-
bers, in opening an exhsust and in closing
communication between said chambers and
sald body of liquid when the waste products
of combustion have expanded to the volume
at which it is desired to discharge. said
waste products, in opening an. inlet to per-
mit the entrance of a new charge of the

combustible medium into another chamber.

in introdicing a new charge of combustible
mixture through said inlet thus displacing
liquid from said chamber and causing 2

like volume of liquid to flow into the eham-.

ber containing waste products of combus-
tion, thereby simultaneously displacing and

8

discharging through said exhaust a volume
of said waste products equal to the volume
of liquid flowing into said chamber, and in
completing the Introduction of the required
charge of combustible mixture before the

return-stroke of said oscillating body of

liquid. : _

2. The hereinbefore described method. of
operating direct acting internal combustion
pumps provided with a plurality of combus-
tion_chambers, in which pressure developed
by the combustion is directly transmitted to
a body of liquid designed to act as an oscil-
lating fly-wheel, which consists in igniting
a compressed charge of combustible mixture
contained in one of said chambers, in open-
ing an exhaust and in closing communication
between said chambers and said body of
liquid when the waste products of combus-
tion have expanded to the volume at which it
is desired to discharge said waste produets,
in opening an inlet to permit the entrance
of a new charge of the combustible medium
into another chamber, in introducing a new
charge of combustible mixture through said
inlet thus displacing liquid from said cham-
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ber and causing a like volume of liquid to

flow into the chamber containing waste prod-
ucts of combustion, thereby simultaneously

.dispiacing and discharging through said ex-

haust a volume ‘of said waste products equal
to the volume of liquid flowing into said

95

chamber, in completing the intreduction of

the required charge of combustible mixture
before the return-stroke of said osciilating
body of liquid, and in causing the return-
stroke of said body of liquid to discharge
through said exhaust any remaining waste
products, to close said exhaust and fo com-
prese said charge of combustible mixture in
preparation for the combustion thereof.
-8..The hereinbefore described method of
operating direct acting internal combustion
pumps provided with a plurality of corbus-
tion chambers, in which pressure developed
by. the combustion is directly transmitted to

-a body of liquid designed to act as an oscil-

lating fly-wheel, which consists in igniting a
compressed charge of combustible mixture
contained in one of said chambers, another

chamber containing a small compressed gase-

ous cushion, in opening an exhaust and in

.closing the communication between said

chambers and said body of liquid when the
waste products of combustion have expand-
ed to the voluine at which it is desired to dis-
charge said waste products, in opening an

inlet to permit the entrance of a new charge

100 -

105

110

115

120

of the combustible medium irto the chamber -

_containing the gaseous cushion after the

expansion thereof, in introducing a new
charge of combustible mixture through said
inlet thus displacing liquid from ‘said cham-
ber and causing a like volume of liquid fo
flow into the chamber containing waste prod-
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ucts of combustion, thereby simultaneously
displacing and discharging through said ex-

haust a volume: of said waste products equal

to the volume of liquid flowing into said
chamber, and in completing the introduction
of the required charge of combustible mix-
ture before the return stroke of said oscil-
lating body of liquid.

4. The hereinbefore described method of
operating direet acting internal combustion
pumps provided with a plurality of combus-

tion chambers, in which pressure developed

by the combustion is directly transmitted to
a body of liquid designed to act as an oscil-
lating fly-wheel, which consists in igniting a
compressed charge of combustible mixture
contained in one of said chambers, another
chamber containing a small compressed gase-
ous cushion, in opening an exhaust and in
closing the communication between said
chambers and said body of liquid when the
waste products of combustion have expanded
to the volume at which it is desired to dis-
charge said waste products, in opening an in-
let w0 permit the entrance of a new charge
of the combustible medium into the cham-
ber containing the gaseous cushion after the

1,011,410

expansion thereof, in introducing a new

charge of combustible mixture through said
inlet thus. displacing liquid from said cham-
ber and causing ‘a like volume of liquid to
flow into the chamber containing waste prod-
ucts of combustion, thereby simultaneously
displacing and dischiarging through said ex-

haust a volume of said waste products equal

to the volume of liquid ‘flowing into said

.chamber, in completing the introduction of
‘the required charge of combustible mixture

befere the return stroke of said oscillating
body of liquid, and in causing the return-
stroke of said body of liquid to discharge
the remaining waste products except a small
gaseous cushion, to close said exhaust and to
compress said cushion and the said charge of
combustible mixiure in preparation of <the
combustion thereof.

In testimony whereof we have hereunto’

signed our names at Philadelphia, Pennsyl-
vania, this first day of May 1911.
- HENRY M. CHANCE.
: THOMAS M. CHANCE
- Witnesses: '
CHas. Bussy,
E. R. Barwaro.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
Washington, I. ¢.” N
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