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1o all whom vk MaY CONCErn:

‘Be it known that I, Criarues W, MCGO“\II—
GLE, a citizen of the United States, residing
at Seattlﬁ, in the county of King and State
of W afshmﬂlon have mvented a new and
useful Automatic Pump, of which the fol-

lowing is a specification.

This invention has reference to 1mprove-

~ments in automatic pumps and is designed

to utilize the force generated by the 101111:1011

of an explosive mixture for causing the ele-
vation of water or other liquids and at the
same time the generation of motive power

by the said e:—.xploswe mixture.
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In accordance with the present invention
there are provided communicating explo-
sion chambers in one of which is located a
piston capable of reciprocation and utilized
for the driving of a suitable shaft whereby
power may be ﬁenerated and transmitted to

“the point of utﬂlzatlon and the other explo-

sion chamber is 1n 0pemt1ve relation to

 pumping mechanism whereby the force of

 the explosion 1s utihized to cause the 1

aising
of water or other suitable liquid of which

- water may be taken as typical, to a desu*ed

3__5

helght.
| Thb mvention also includes an a1r bd]

with means for maintaining the alr pressure

therein constant.

- The invention will be best understood
from a consideration of the following detail
description taken in connection with “the ac-

~ companying drawings, forming a part of

this specification, 1n “which dr‘nvmos.,
Tigure 1 1s a perspective view of the im-

proved automatic pump, I1g. 2 1s a central

45

- vertical section therethrough with prI'ts
. shown in elevation.

Referring to the drawings there 1s shown
a basic member 1 designed to be set on a suit-
able foundation and this basic member in-
closes a chamber 2 divided into a series of
'comp‘wtments by webs or diaphragms 3—4.
Entering the compartment inclosed by the

. web 4 1s a pipe b coming from any suitable

50

source ot water supply. Thrmwh the web 4
are formed a series of perfomtmns 6 each
normally closed by a valve 7 pressed to its
seat by a spring 8 so that each valve 7 wll
yield to a force superior to the strength of

 the spring to unclose the respectlve opening

or passage O, -
~ Through the web 3 are like passages 9 each

-normally closed by a valve 10 held to its seat

.

by a spring 11 and only yielding to uncover
the passage 9 by the exertion of a force su-
perior to the strength of the spring.

In the paltlc,ula r showing of the dr: AWINgs
the valves open upwardly so that water en-
tering through the plpe 5 will find 1ts way
into the main chamber 2 through the valves
6 and from the chamber 2 water will find
1ts way through the passages 9 to the com-
partment inclosed by the web 8. Leading
from the last lmlm,d compartment 1s a pipe
12 which may rise to any height within the
capacity of the apparatus and there dis-
charge 1into a veservolr or be otherwise util-
ized.

Rising from the base 1 at a point above
tho web 4 is a cylinder 13 and secured to the
upper end of this cylinder i1s another cyl-
inder 14 1n alinement therewith but sepa-
rated therefrom by a dividing web or dia-
phragm 15. '

The lower end of the cylinder 13 is coin-
cidlent with a passage 16 of equal diameter
leading into the chamber 2 through the top
of the asing while the upper end of the
cvlinder 14 is open.

Within the cylinder 14 there is housed a
piston 17 of the ordinary trunk type and
rising fromn the upper end of the cylinder
14 are standards 18 in which are formed
journal bearings for a crank shatt 19 carry-
ing at each end balance wheels 20 while the
crank shaft is connected to the piston 17 by
n pitman 21, all these parts being similar to
those used in explosive engines. So far as
the explosion engine side of the device 1s
concerned 1t may follow the usual prmhco
in four-cycle engine construction.

Both cylmdurs 13 and 14 are provided
with water jackets 22 which jackets may be
intercommunicating and are connected near
their lower ends by a pipe 23 to the lower
end of the pipe 12 and near their upper
ends by a pipe 24 entering the pipe 12 at
an appropriate height, this arran cenient pro-
viding circulation sufficient to maintain the
cyhnder. workably cool. At one side of the
two cylinders 13 and 14 1s a valve chest 2
having in the present instance four wlves
26, 27 28 and 29 each valve being held to
its seat by a respective spring 30.

The several valves are under control of
operating levers 81 independently mounted
on a post 32 rising from a bracket 33 se-
cured to the cylmder 13 and these arms 31
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~ale operated in proper sequence and phase | will also force the water through the open-
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will presently appear.

relation by a cam shaft 34 journaled in bear-

mgs on the cylinders 13 and 14 and receiv-

ing motion through an appropriate gear 35
driven by the crank shaft 19.

The valves 26 and 29 are exhaust valves

while the valve 27 1s an inlet valve for the

explosive mixture for the chambers within
the cylinders 14 and 13 respectively, and the
valve 28 1s provided for a

Within the cylinder 13 between the ports
of the valves 28 and 29 is a deflector plate
36 such as 1s commonly used in two-cycle
engine cylinders. - S

Above the web 3 the base 1 carries an air
bell cylinder 37. In the structure shown in
the drawings the cylinder 37 is in free com-
munication with the compartment above the
web 3 and within this cylinder there is
mounted a float 38 on the lower end of a
stem 39, the upper end of which Iatter pro-

jects through the upper end of the cylinder
and 1nside the latter carries a valve 40

acdapted to enter a valve seat 41 on the inner
tace of the top of the cylinder. The lower
end of the valve rod 39 projects below the
float 38 and there passes through a guide 42
appropriately supported in the cylinder or
air bell. There 1s also provided a suitable
1igniter which is diagrammatically typified

at 438,

Let 1t be assumed that the head of water
coming through the pipe 5 is sufficient to
cause the water to reach the level in the
cylinder 13 about that indicated in the drayy-
ings, and let it also be assumed that the

shatt 19 1s rotating and the piston 17 is re-

ciprocating. *
At a certain period during the reciproca-
tory movement of the piston 17 an explosive

mixture i1s drawn in through the valve 27
~whaceh at this instant is positively opened by

the appropriate lever 31 and the cam on the
cam shaft 34. The next movement of the
piston in the direction contrary to that caus-
ing the iflow of the explosive mixture will
compress this mixture in the cylinders 13
and 14 and during this time the valve 28 is
open. At the proper time the igniter 43
1s caused to operate and the mixture is ig-

nited, the flame passing through the open-
g at other times closed by the valve 28 and .

from this opening into the cylinders 13
and 14. . '

The explosion within the chamber 14
causes the forward or power stroke of the

‘piston 17 1n a manner such as is common

1n explosion engines while the explosion in
the chamber 13 1s exerted against the sur-
face of the water since this chamber is sep-

arated from the cylinder 14 by the web or

diaphragm 15. The force of the explosion
within the cylinder 13 will force the water
against the valves 6 closing the same and

purpose which

imgs 9 and past the valves 10 and into the
chamber above the web 3, the water passing

mto the air bell and also into the pipe 12,

the action 1n this respect being similar to
that of the ordinary pump. The return

stroke of the piston 17 i1s the scavenger

stroke and the cam shaft causes the opening
of the valves 26 and 29 which are the ex-
haust valves of the respective cylinders 14
and-13. On the next forward stroke of the
piston 17 a fresh charge 1s drawn in through
the valve 27 and on the compuression stroke
of the piston this charge is compressed and
exploded i both cylinders as before.

More or less air 1s carried into the com-
partment above the web 3 by the water and
finds 1ts way mto the air bell 37. The re-
sult of this 1s that the level of the water
in the air bell lowers and the valve 38 fol-
lows this lowering level of the water.
the float 38 lowers the valve 40 1s drawn
away from the valve seat 41 and the air
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within the air bell finds escape through the

passage tor the rod 39 through the head of
the air bell. The result of this 15 that the
water level 1n the air bell immediately rises
and the float following 1t causes the closure
of the valve 40 against 1ts seat 41 thus pre-
venting the admission or the escape ot any
more alr and this condition continues untii
alr or gases carried
the compartment above the web 3 accumu-
lates suilictently within the Dbell 37 to again
cause lowering of the level of the water
therem and the opening of the valve 40.

By the apparatus described water may be

elevated 1 quantities depending upon the

size and power of the apparatus and at the
] 105

shaft 19 and from thence may be transmitted

same time motive power 1s supplied to the

to any pomt of utilization so that the de-
vice becomes a combinecd power engine and
pump of the explosion type. o

The 1gniter 43 may be of any suitable
type and 1s controlled by the engine after

the manner common in explosion engines and
so this 1gniter and means for controlling

the same have been omitted from the draw-

mngs since both the 1gniter and the means
for causing 1t to act form no part of the

present imvention. - -

The valve 28 serves to prevent the access
of water to the igniter should the water

splash high enough when entering the cyl-

Intercommunication between them become
practically simultaneously filled ~with the

charge, but because of the small size of the

mter-connection each cylinder becomes to

a great extent, mdependent of the other so
that the burning of the charge in the cyl-

incer containing the piston causes the power
stroke of the latter while the burning of
the charge in the cylinder containing the
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admitting
plosion chambers and for scavenging the

082,844

ater operates on such water to drive it out
of the cylinder into the air bell and into
the conduit leading therefrom.

What 1s claimed is i—

1. In an apparatus of the class described,
a pumping chamber, liquid inlets and dis-
charge openings thewtor an explosion en-

o1ine, and inlet and e\h.-,m%t means controlled

by the explosion engine for admitting the
e\plogwe charge to The engine and to the
pumping ch.:unber and for scavenging both
the engine and thﬁ, pumping chamber.

2. In a pumping mwhamnm A pumping

'_chambel having inlet and outlet valves, an
15
pumping chamber, an explosion engine hav-

explosion chamber communicating with the

ing 1ts explosion ‘chamber connected by a
constricted passage with the explosion cham-
ber communicating with the pumping cham-
ber, and means controlled by the engine for
an explosive mixture to both CX-

same.

3. In a pumping mechanism, a pumping
chamber having inlet and outlet ports, a
cylinder inclosing an explosion chamber and
communicating with the pumping chamber,

- another cyhnder on the first named C}lmder

80

in communication therewith, a piston in the
Iast named cylinder constituting the power

piston of an explosion engine, and a valve

- mechanism controlled by “the engine, sald

oD
o

mechanism 1ncluding exhaust valvw for
both cylinders, an inlet valve for the engine,

and means alqo controlled by the engine for

- causing the ignition of eXPloswe mixtures

.w1th1n the two cylinders.

&

4. Tn a device of the character dc%ub(*d
a basic member inclosing a punping cham-
ber, inlet and outlet valves thelefor a cyl-
inder communicating with the pumpuw
chamber and m(*losmﬂ an explosion cham-
ber, another cylinder “mounted on the first
named cylinder and separated thervefrom by
a web or diaphragm, the last naed ceylinder
constituting the power cylinder of an ex-
plosion engine, a piston within said cylinder,
and a
outlet ports for each cylinder, the first
named cylinder receiving an explosive
charge from the e\plﬂsmn chainber of the
engine cylinder.

5. A pumping mechanism (301111)1'1%111“ Al
pumping chamber having inlet and outlet
valves, an air bell communicating with the
pumping chamber, an L;s.plmlou chamber
also u:-_nmmnlmtlnn with the pumping
chamber, and an (,\ploawn engine having
1S L\plomon chamber cmnmumcatmw w::th
the explosion chamber in turn communi-
cating with the pumping chamber, and a

valve mechanism controlled by the engine
h)r admitting an explosive charge to “the
engme and from thence to the L\]JlOblOIl
chamber communicating with the pumping
chamber and permitting “the esct ape of burned
gases from both chambers.

In testimony that 1 claim the foregoing
as my own, I have hereto aflixed my signa-
ture in the presence of two witnesses.

CHARLIES W. McGONIGILI.

Witnesses:

Dora C. WALKER,

SHIRLEY O. HowArp.

alve mechanism comprising inlet and
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