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UNITED STATES

PATENT OFFICE.

FRANCIS LEONARD ORR, OF THURMAN, IOWA.

PUMPING-ENGINE.

SPECIFICATION forming part of Letters Patent No. 715,131, dated December 2, 1902.
Applicati‘on filed May 6, 1902, Serial No. 106,161, (No model.) ' |

To all whom it maiy concern:
Beitknown that I, FRANCIS LEONARD ORR,

residing at Thmman in the county of Fre-,
mont and State of Iowa have invented a new.
and Improved Pumping-Engine, of which the

following is a specification.
My invention -relates to improvements in

that typeof liquid-elevating means operating |

under an explosive and a vacuum energy

created by the combustion of the explosive
mixture and in which after being started
the operation will continue so lonw as the
working agent is fed thereto; and the same
prlmarlly seeks to provide a pumping means
or engine of the character stated of a simple, |
effective, and economical construction and

in which the operation can be conveniently
controlled.

In its generic nature my invention compre-

hendsa easmg, a snpplement&l cylinder with-

in the casing and in communication there-

with, a liquid inlet and offtake for the cas-

ing, an explosion-chamber having a valved

exhaust through which the exploded gases
pass to the supplemenml eylmde1 for creat-

Ing a vacuum within the casing, and a novel
cooperative arrangement of antomatleally-
operating valves and electiric closing means
controlled by the rise and fall of the fluid
drawn within the casing by the intermittent
vacuum operations. |

In its more complete make-up this inven-

tion includes a combined air-supply-regulat-

ing valve and spark-circuit controller, a clo-
sure-valve for the fluid-offtake, a float for CO-
operating with said combined valve and cir-
cuit-controller; and in its still more subor-
dinate features this invention consists in
certain novel details of construction and pe-
culiar combination of parts, all of which will
hereinafter be fully described and specific-
ally pointed out in the appended claims, ref-
erence being had to the accompanying dmw-
ings, in Whleh—

qure 1 is a vertical section of my explo-
sive-engine pump, theelectric igniting means
being dlaﬁra,mmatmally represented and the

several parts shown in position for igniting a

charge of the working agent for e“'ipellil‘lﬂ"
the air and to create a vacuum within the
pump-casing. FKig. 2 is a similar view illus-

trating a eharge of water drawn:into the cas-

| stem 7°, pwJected into the cylmder 6.

| ing by a whole or partial vacuum therein,

the float-valve being shown in a position for

opening the offtake-controlling valve and air-
inlet and for moving the igniting-circuit con-
troller or switech in its open position. Fig.

318 a horizontal secetion on the line 3 3 of

Fig. 2.

In the practical constr uetmn my invention
comprises an outer casing 5 of suitable size
and shape, preferably cylindrie&l, the lower
end of which has a threaded tap 5* for con-
necting with the water lift or feed pipe 1, and
adjacent the threaded tap 5* it has a second
threaded tap or boss 5°, to which the outlet
or offtake pipe joins, as clearly shown.

At the upper end the casing 5 has two or

more outlets 5¢ surrounding a central open-

ing 5%, to which the combustion- chamber 12
conneets and the said openings 5° are nor-
mally closed by a disk, of rabber, leather, or
other suitable materlal protected by a sphel -

ical metal guide 9, perfomted to give quick.

relief fo the movement of the disk 8, for roa-

-sons hereinafter explained.

The opening 59 to the cambnstmn-'-chamber
18 normally closed by a spring-held valve 13,

operating in a valve-cage 132, located in the

upper end of an internal or supplemental cyl-
inder 6, closed at the top from the casing 5,

but open at the bottom and in comnmunication

with the said casing 5, the parts being ar-
ranged to provide for comm unication between

the explosmn chamber 12 and the casing 5.
through the internal eyhnder 6, for reasons
-herelnafter set forth.

11 designates an 1nsu1cmted p]uﬂ‘ that fils
into the combustion- chamber 12 and carries
the terminals 11* 11* of the igniting-circuit
which terminals to insure a positive ignition
of the working agent at the proper time are
disposed adjacent the intake 10, provided
with a back-check valve 22, as clearly shown.
The intake 10 in practice is provided with a
suitable source of supply with the working
agent, (explosive mixture,) the feed of which
may be cut off by valve 107, located at any
point in the pipe 10.

Near the upper end the inner cylinder 6 has
an air-intake that projects through the onter
casing 5, the entrant end 7% of Whlch is con-
trolled by the slide-valve 7%, mounted on the
This
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stem 7° is pivdtally connected to one arm of

- the bell-crank lever 18, fulerumed at 18* at a

t O

L5

point diametrically opposite to a pair of con-
tact-plates 16* 16* of the electric-current-con-
trolling means, which includes a cirecuit-clos-
ing head 18" on the outer end of the lever 18,
as best shown in Kig. 4.

- 15 indicates a battery, and 14 an induetion-
coll, forming a part of the igniting means and
of the ordinary construction. |

2 designates a gravity fluid-pressure valve
forclosing off the lift-pipe 1, and 2* a eage for
the said valve. |

2] designates a vertical stem secured at the
upper end to the valve-cage 13* and at the

~lower end to the valve-cage 2%, and 20 indi-

20

25

30

35

50

55

60

cates the stem of the offtake-closing valve 3,
connected at the upper end to the long arm
of the lever 18. A float 17 is held to slide
upon the rod 21, and the said float includes
a tubular pendent extension 172, adapted to

engage with a laterally-extending member 23,

fixedly joined with the stem 20 of the valve 3.

The manner in which my engine-pump op-
erates 1s best explained as follows: Assuming
the parts to be in the position shown in Fig.
1 and a charge of air to be within the casing
5 and a working-agent charge to be collect-
ing within the combustion-chamber 12, when
the sald charge is of sufficient pressure it is
1ignited and the explosive force pushes back
the valve 13 and allows the exploded mixture
to pass into the cylinder 6, which mixture
forces out the air within the cylinder and cas-
ing in the direction indicated by the arrow

and out through the openings 5° to atmos-

phere, the disk valve 8 at this time being
forced open by pressure within the casing 5.

The air within the casing 5 being exhausted,

a vacuum is created within the casing 5, and
by reason thereof the water is drawn up the
lift-pipe and the valve 2 raised thereby to
permit the water flowing into and filling the
casing 5. As the water fills into the casing 5
the float 17 rises until its extension 17° en-

gages with the lever 18, and in so doing the

electric igniting-cireuit is broken, and at the
same time the valve 3 to the offtake is open,
and the valve 7%, that controls the air-inlet in
the casing 5, is also open, thereby allowing
the atmospheric pressure to force out the wa-
ter charge drawn into the casing 5 by the
prior vacuum energy through the outlet-pipe,
1t being understood that in practice the lever
13, and its connections controlled thereby, is
held in the position to which it was shifted
by the float 17, and thereby keeps the valve
5 open until the water within the casing is
practically exhausted, or at least to a point
below the lower edge of the iuner cylinder 6.
At this time the float 17 in descending en-
gages the member 23 and forces the valve 3
1o 1ts closed position, the valve 2 at this time

‘being held closed by the water below it and

its own gravity, it being also understood
that as the float engages the member 23 and

¢
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be shifted back to its first position, with its
head 18® contacting with the plates 16> 16*
to again close off the igniting- circuit, and
with the valve 7% to close off air from the
mner cylinder 6, the spring action on the

valve 13 during the aforesaid operation clos-
1 Ing the combustion-chamber from the cylin-

der 6 and holding in a new charge of work-
ing agent. Afterthe parts again assume the
position shown in Fig. 1 a new charge is ex-
ploded in the chamber 12, and the operation
of. the pump is repeated as before, and which
operation continues so long as the working-
agent feed is permitted to flow into the com-
bustion-chamber 12. |

While the special arrangement of parts
shown in the drawings clearly illustrate my
invention, yet it will be understood that the
sald arrangement, particularly the details of

construction, may be varied or modified with-

out departing from the principle of my in-
vention or the scope of the appended claims.
Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18— I |
1. A pumping means of the character de-

seribed, comprising a vacuum -cylinder in-

cluding an internal supplemental chamber, a
valved intake and valved outlet communicat-
ing with said chamber, an explosion-cham-
ber for codperating with said cylinder, an
automatically-operating valve for normally
closing off the explosion-chamber from the
vacuum-cylinder, and adapted to open under

the explosive charge, means for exhausting
the air from the vacuum-cylinder, controlled

by the explosive force within the cylinder, a
working-agent feed and igniting means co-

operating with the explosion-chamber, an air-
inlet to the vacuum-eylinder, and mechanism

governed by the liquid within the vacuum-

cylinder for operating the offtake and the air-
inlet to the cylinder, for the purposes set

forth.

2. A pumping meansof the characterstated,
comprising a casing having a valved intake
and a valved offtake for theliguid at the lower

end, and valved outlets for exhausting the

air at the top, a supplemental chamber with-
1n the casing, whose lower end communicates
with the casing, an explosion-chamber open-
ing into the supplemental chamber, a valve

for normally cutting off the explosion-cham-

ber, a working-agent feed and an igniting

means for the explosion-chamber, an air-inlet
| for the aforesaid supplemental chamber, an

automatically-operating valve for closing said
inlet, trip devices for opening the liquid-off-
take from the outer casing, and for simulta-
neously opening the air-inlet to the supple-
mental chamber, controlled by the rise of the
liquid drawn into the casing by vacuum en-
ergy. |

o. In a means for producing a vacuum or
partial vacuum by explosions; the combina-
tion of a closed vessel, having an inlet for the

N pulls down on the stem 20 the lever 18 will | explosive m:xture, and a valve-controlled in-
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let and outlet for liquid, an air-feed to the

~vessel, an electric sparking mechanism, in-

cluding a circuit maker and breaker, and a
single shifting mechanism for codperating
with the air-feed and the cirenit breaker and

maker, and the valve for the liquid-offtake,

controlled by the rise of the liquid within the
vessel and adapted when said liquid fills the
vessel to a predetermined point to simulta-
neously break the sparking circuit, open the

valve to the air-inlet, and the valve of the lig-

uid-offtake, as set forth.
4. In a means for produecing a vacuum or
partial vacuum by explosions; the combina-

tion of a closed vessel having an inlet and an

outlet forliquid, a controlling-valve thevefor,
means for supplying explosive to the vessel,

4 sparking mechanism including a cirenit,
which is elosed incident to the feed of an ex-

plosive working agent, a float, and a pivoted
circuit-controller within the vessel connect-
ed with the valve of theliquid-outlet, thetwo
being cooOperatively arranged whereby the

float, as it rises, trips the controller to break |

3

the sparking circuit and restores said con-
troller to its closed position as the liquid dis-
charges from the vessel, for the purposes
stated. -

5. In a means for producing a vacuum or

partial vacaum by explosions, a vessel hav-
ing a valved inlet and a valved outlet for lig-

‘uid, means for supplying an explosive force

to the vessel and simultaneously exhaust the
air therefrom to produce a vacuum, a valve-
controlled air-inlet to the vessel, a sparking
mechanism for igniting the working or ex-

plosive agent, including a circuit-controller

located within the vessel, and a mechanism
governed by the rise and fall of the liquid in

the vessel, adapted to move the circuit-con-

troller to a circuit-breaking position on the

rise of the liguid and simultaneously open up-
the liquid-outlet and the air-inlet, substan-

tlally as shown and described.

FRANCIS LEONARD ORR.
- Withesses:

T. C. CoLEr,
K. H. GIESLER.

25

30

35

40




	Drawings
	Front Page
	Specification
	Claims

