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UNITED STATES

PATENT OFFICE,

G. M. MOWBRAY, OF TITUSVILLE, PENNSYLVANIA.

IMPROVEMENT IN AiR-PUMPS.

Speciﬁcatiop forming part of Letters Patent ,No'. 45,168, dated November 22,. 1864.

To wll whom it may concern:

Be it known that I, GEORGE M. ’\/,IOWBRAY,'

of Titusville, in the eouutv of Crawford .and
State of Pennsylvania, have invented an Im-
provement in Pumps-for Compressing Alir,
-~ Vapor, and Gaseous Bodies; and I do hereby
_declare'that the following is a full, clear, and
exact description thereof, which will enable
others skilled in the art to make and usethe
same, reference being had to the accompany
ing drawings, forming part of this specifica-
tion, in which— :

Figure 1 is a vertical section taken longi-
tudinally throngh the pump. Fig.2 is anele-
vation of a yerfical seetion taken on theirregu-
lar line z of Tig. 1. .

Similarletters ofreferenceindicatelikeparts.

The object of my invention is to compress
atmosplieric air, vapor, or gases, and store
them in a proper reservoir, which must be of

-great strength and thickness, for use in oil |

and other wells, including those called “Arte-
sian,” for the purpose of obtaining a flow of lig-

wid from such wells, upon the\principle of

the oil-gjector; and it consists in placing wa-
ter, oii, or saline solutions in thechambers and
passageq of an air-pump, or, in other words,
immersing the piston of an air pump in a
liquid comparatively incompressible, in lieu
of air, for the purposes and in the manner
hereinafter described.

In fetching theliquid contents of such wells
up to the surface of the earth by the method
practiced in using ejectors, it is necessary to
use highly-compressed air—say, for wells one
thousand feet in depth, air under a pressure

.of four hundred and ﬁfty pouuds tc the square
inch., This great pressure is obtained, if at
all, with great difficalty and expense by means
of 'the air. -pumps now in use, even when con-
structed in the most approved manner at
present known. The great heat produced in
the working of the pump causes the oil used for
lubricating it to ignite and burn the packing
and make the pump inefficient and useless. I
have attempted to construct a pump which
shall enable me\to compress air or any other

compressible fluid up to any desired or usefjul:

point, and T accémphsh it by employi ing a
mobile packing in the eylinder and its-.con-
nected parts which surrounds the piston, un-
_ der a construction and niode of operation here-
inafter set forth.

In construecting and arranging my air-pump
¥ prefer to lay it horizontally instead of ver-
tieally, bolting "it to a Led-plate similar to
those used for horizontal steam-engines, the
piston B of the pump receiving its motion
through the piston-rod C, connecting with a
cross-head, guides, connecting-rod, crauk, and
other usual devices, aided by.afly-wheel. (Not
here shown.) '

The pump-eylinder is designated by the let-
ter A, having openings h #/ in its upper side
ateachend,communicating, respectively, with
chambers D D/, set immediately over the eyl-
inder and separated from each other by a par-
tition, j. Conduits ¥ ¥, 1 eadmg, respectively,
from the chambers T I, open into a common
air-reservoir, J, placed above the chambers, the
commumcamon between the chamber D and its
conduit F being governed byavalve, E,and that -
between thechamber D’and its conduit FY being”
governed by a valve, E‘. These valves are
self-acting, and may be globe or ball valves, -
or flat valves, like those shown, in which case
they should be guided to and from their seats
by a feather-stem, as usual. These valves
have their feats in the highest part of the
chambers D D’, and are accessible through
bonnets G G/, to adjust them or grind them
true without disturbing the conduits, The
valve-stems e sustain buttons f, which strike
the inside of the bonnet at each ascent of the
valves, the latter being limited in their move-
ments upward by thlS means.

At the side or some other convenient part
of each chamber I place an inletor check valve,
H H/, opening inward to admit air, and also

. sufﬁment water to compensate for the loss of

that which may escape from the pump in the
form of spray when the piston is operated rap-
idly, it being desirable to maintain a uniform
volume of water in the pump during its opera-
tion. These valves are located in pipes P
P/, whichopen, respectively, intothe chambers

D D’, and these pipes have vertical branches

t¢';to furnish access to the valves, and also

‘branches % ¥, formed by extending the pipes

P P/ a short dmtance Beyond the valve-seats
and below the plane of their position. The
ends of the branches & &/ are turned upward,
and are carried to a height exceeding the ele-
vation of the valves H H’. Their uptarned
ends.are open, and are connected with pipes
LT (shown in red) to supply water to them,




w

which pipes are made open above the brahches
k¥ without any close:connection, o0 as to ad:
mwit air through the branches & &',

I prefer to place the air-reservoir J above
the receiving-chambers D D/, although it may
be placed in other convenient: positions. | It
is provided in its: upper part with an outlet,
controlled; by: a valve or stop-cock, K, and
with a pressure-gage, d; so indicate the press:
ure of :the compressed air, vapor, or gas, and
with a: water-gage, L, and: discharge-cock to
indicate the height of ‘water and remove any
surplos beyond the amount necessary tocover
the valves I' T, through which the: air is.dis

charged from the.chambers into the conduits: |

The: water-gage is connected to the réservoir
by pipes b b. F :

In order to charge the pump, tlie pistonis
placed at the end of its stroke,and thecham-
ber over the piston, when the latterisn that
position, is filled  with 'water.; The piston is
now moved toward and beneath  the other
chamber to the end of its stroke in that diree:

“tion, and this other chamberis also filled with
water,:  The pump-isnow ready for operation.
it should be observed that the stroke of the
Diston or its travel lloes not extend in either
direction beyond the openings & #/.

‘Motion being, given to the piston, the water
in one. of the chambers—-say D‘'—above the
cylinder descends into the ¢ylinder through

the opening A/, following the piston, and

thereby creating .a vacuum- in that chamber,
whichisimmeédiately supplied with airthrough
the check-valve H’.  When the piston returns,

it drives:the water: before: it'out of the cylin

der into the chamber D/, theair being expelled
from the chamber by the water and eseaping
?h\rough the feather or globe valve I/ into tlre
air-reservoir J. The like action takes placein
the other chamber on the return of the piston
to its first position. The air-reservoir J re-
ceives at each motion of the piston from each
chamber altérnately, through the feather or
globe valves, s volume of air equal to the vol-
ume of water displaced from the cylinder by
the motion of the piston, while at the same

time the other chamber receives through its

proper.check-valve as much .aix (with a little

water, to compensate for waste in the form of |-

spray) as is equal in volume to the volume of
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water which desecends to fill: the cylinder at
each to-and:-fro movement 'of : the piston.

By the construetion above described of the
inlet-valves H H’and the water branch-pipes
k¥, 1 balance the valves, so as to make thein
exeeedingly : sensitive ito ithe ' diminution :of
pressure which takes place when the motion
of the piston: allows 'the ‘water to: run from

-either chamber:into the ¢ylinder, and I am also

enabled to' compensate ifor: any loss of ‘water
which may have been: carried up in the form
of spray along ' with the air in its passage -
through the feather: or globe valves into the
air-reservoir, i

I have described a double-acting pump, be-
cause with it I can compress airateach move-
ment of the piston, but a single-acting pump
is .equally applicable, although notiso econom-:
ieal, for the reason that two cylinders and
pistons would be necessary to accomplish. the
same amount of work. 2k :

I donot claim the constructionof the valves
or receiving ‘chamber or cylinder of the pump
here shown’; but : !

Having thusdescribed my invention, I claim
as new and desiretosecure hv Letters Patent—

1. Compressing’ ‘and! fotcing air 'in and
through a pump by means of water or other
comparatively incompressible liquid, so that
the air is acted on directly by theé water and
does not come: in contact with the piston, un-
der a mode of operation and:by a combina-
tion and arrangement of chambers DD/ and |
cylinder A, substaitially as' above set forth.

- 2. Arranging the inlet or cheek valves:so
that whileair is supplied through their seats
to the chambers DD -a.small portion of water

‘or other liguid may-aiso be' passed into the

chambers to compensate for the waste of the

‘supply in the puwp, substantially as described.

3. The combination of the air-reservoir J
with the water-gage L and water-discharge
cock M, substantially as described. ‘

4. Balancing or partially balancing the m-
let or check valves by means of the compen-
sating water-supply under a mode of construc:
tion and operation substantially as described.

:  GEO. M. MOWBRAY.

‘Witnesses :

M. M. LIVINGSTON,
JAMES P. HALL.




