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UNITED STATES

PaTeENT OFFICE.

EDWARD G. SHORTT, OF CARTHAGE, ASSIGNCR OF ONE-HALF TO CHARLES
. G. EMERY, OF BROOKLYN, NEW YORK. '

AIR OR GAS COMP'RESSION PUMP.

SPECIFICATION forming part of Letters Patent No. 466,432, dated January 5, 1892,
Applicatioﬁ filed Pebfuary 12,1891, Serial No, 381,223, (No model)

To all whom it may ‘conce,rn..- L
Be it known that I, EDWARD G. SHORTT, a

citizen of the United States, residing at Car-.

thage, in the county of Jefferson and State of
New York, have invented new and useful
Improvements in Air or Gas Compression
Pumps, of which the following is a specifica-
tion. ‘ a

My invention relates to certain improve-
mentsin enginesfor compressing air and gases
of various kinds, and one purpose thereof is
to provide a mechanism which is similar in
some respects to the well-known bucket-plun-
ger pump, but which possesses certain fea-
tures of novelty whereby better results are
obtained in pumping or compressing air or
gases, and having a superiority in eonstruc-

shall be superior to any of the air-pumps now
in use. :

. To enable others skilled in the art to make,
construct, and use my said invention, I will
proceed to deseribe the same with reference

" to the drawings accompanying this specifica-
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tion, in which— .

Figure 1 is a vertical section of an engine
embodying my invention. Fig. 2isa vertical
section upon a plane at right angles with the
section-plane in Fig.1. Fig. 3is a horizontal
section taken upon the line x «, Fig. 1. Fig.
4 is a face view of the duplex-valve seats of
the steam-engine.. Fig. 5 is an end view of

- one of fhe enlarged compressing-pistons.
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The present invention is in some respects
an improvement upon the Letters Patent of
the United States granted me upon the 18th
day of September, 1888, for improvements in

.duplex pumping-engines, wherein' I have

shown and described in full the steam mech-
anism used in the present instance, the same
consisting of duplex steam-cylinders 1 and 2,
each having a wall 3, in which the steam-
ports are arranged. These ports are all open
in the samé horizontal line drawn’ centrally
across the face of 'a valve-seat 8%, formed
transversely in the wall 2 in front of the cen-
tral portions of the cylinders and being semi-
circular in cross-section. It may be divided

by a central vertical line into two independ-
ent valve-seats, one for each cylinder,and in go
said seats I form two openings or steam-ports
4 and 5, the former communicating with a
channel 6, directed upward and then diago-
nally until it enters the upper end of cylin-

der 2. In like manner the port 5, opening ss.

from the channel 6, passes upward and then
diagonally across the port 4 to the upper end

of the other steam-cylinder 1. From the two
remaining passagesoropenings 7 and 8 steam-
ports 9 and 10 pass downward and then di- 6o
agonally cross each other until their ends com-
municate with the lower ends of the steam--
cylinders 1 and 2.

" The face of the duplex-valve seat is shown

in elevation and in section, and in addition 63
to the construction already noted it has in
the center of each seat and between the steam-
ports an elongated transverse opening 12, ex-
tending through the valve-seat and wallinto
the eylinder, - 70

The valves used in the steam mechanism
consist of two substantially semi-cylindrical
parts 13, each seating upon the similarly-
formed concave seat. The construction of
these valves, as well as their mode of opera- 75
tion, is so fully shown and described in my
patent of September 18, 1888, No. 389,769, al-
ready referred to,-that no further specific de-
scription thereof is necessary. :

At a little distance below the steam-cylin- 8o
ders having pistons 15 are arranged the com-
pressing-cylinders 14. Upon the lower ends
of the rods carrying said pistons are attached
much larger rods or heads 16, which pass
through the packing or stuffing boxes 17 and 8;
project into the air-compressing cylinders
proper14. Inthelowerendsoftheseenlarged
piston-rods 16 are formed central or axial
openings or passages 17, receiving the stem

‘18 of a puppet-valve 19, which seats upon a 9o

ring 20, screwed into the lower end or portion
of the piston-head 21, which is connected with
the lower end of the enlarged piston-rod 16
by any suitable  construction, the reduced
upper ends of the piston-rods being screwed g5
into and carried by the pistons 15 of the
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steam-cylinders. The valve-chamber 22 lies
between the upper edge of the valve-seating
ring and the lower end of the enlarged pis-
ton-rod, and from said valve-chamber com-
munication is effected with a compression-
chamber 23 by means of channels 24, formed
at suitable intervals in the lower end of the
enlarged piston-rod 16. The puppet-valve 19
is provided with guides 25 upon itslowersur-
face, which lie and move within a central
opening in the valve-seat ring 20.

From the compression-chamber 23 a pas-
sage or channel 26, cut through the wall of
the eylinder, leads to a second valve-chamber
27, formed in a lateral enlargement upon the
compression end of each pump-cylinder and
containing a puppet-valve 28, by which the
air or gas compressed within the chamber 23
may pass to and through a pipe 29, and thence
to a suitable chamber or receptacle.

The lower ends of the compression-cylin-
ders are each provided with a removable
valve-seat 30, having large openings 31, and
Dbacked by valves 32, having nearly the di-
ameter of the ecylinder, said valves risingand
falling upon a stem 33. This valve-seat is
usually serewed into the inlet end of the eyl-
inder. By this construction an opening or
series of openings of the largest possible ca-
pacity is provided for the inflow of airat at-
mospheric pressure to the lower end of the
air-eylinders, thereby rendering it possible to
employ a high piston speed and at the same
time insure the filling of the lowerportion of
the air or gas cylinders upon the upward
stroke of the pistons. By this stroke, also,
the air previously received within the com-
pression-chamber 23 passes the valve 28, and

is forced through the tube 29 into the recep-

tacle. The differential area of the lowerend
of the piston-head as compared with the an-
nular area of the upper end of the same, pro-
dueced by the large diameter of the piston-rod

.16, causes a compression of the air to a dens-

ity in the compression-chamber 23 propor-
tioned to the said difference in area. By this
construction the reservoir-pressure is pre-
vented from returning and acting upon the
valve in the piston-head, while at the same
time the air-cylinders and piston-heads may
be of uniform size, thus simplifying and
cheapening the construction, rendering it pos-
sible to make the parts in duplicate, and ren-
dering the operation much morerapid and ef-
fective with the same head of steam.

Beneath the valve-seats 30 are arranged
convexed screens 34, for the purpose of pre-
venting influx of dirt or other foreign mat-
ter which might pass into the pump and
thence into the receiving-reservoirs.

The lower valve may be made of rubber,
leather, or of any other suitable material,
such as metal of any suitable kind or other
substance.
vents the return of air to the outer atmos-
phere after it has been drawn therethrough.

This lower valve atall times pre--
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The average pressure on the first or lower
valve is about twenty pounds; but upon the
downstroke the valve in the piston traps the
pressure above the piston, which is about
ninety pounds to the square inch, at the com-
pletion of the stroke. In air and steam cyl-
inders of equal size this pressure may be pro-
duced with a steam-pressure of about forty-
five pounds, while in a plain air-pump it

would require a steam-pressure of at least’

ninety-five pounds to produce the same re-
sult. The average pressure on the first or
lower_ valve is, under my invention, about
twenly pounds; on the second valve, sixty
pounds, and on the third valve about ninety-
five pounds.

WhatI claim is—

1. In an air or gas compression pump, the
combination, with a steam-cylinder and a
pump-cylinder having their axes in the same
straight line, of a piston-rod connected at one
end to the piston in the steam-cylinder, an
enlarged rod or head of less diameter than the
interior of the pump-e¢ylinder and packed
throughthe end thereof, said rod havingin its
lower end a central bore, an annular piston-
head,intothe opening in which the end of the
enlarged rod or head enters, a puppet-valve
havingitsstem lying in the centralopening in
the enlarged rod and seating upon a ring in
the annular piston-head, a valve-chamber be-
ing formed between said ring-and the end of
the enlarged rod, having communication by
channels or slots, in the latter with a com-
pression-chamber inclosed by the end of the
annular piston-head, the exterior face of the
enlarged rod, the inner face of the cylinder,
and the end of the same, a second puppet-
valve lying in a valve-chamber formed in a

lateral enlurgement on the compression end

of the cylinder, said valve-chamber being
connected with the compression-chamber by
a channel through the wall of the eylinder,
and a valve-disk mounted on a central stem
within the inlet end of the eylinder and seat-
ing over openings formed in a valve-seat
which is tapped into the endof the cylinder,
substantially as deseribed.

2. In an air or gas compression pump, the
combination, with a pump-cylinder having a
lateral enlargement upon its compression end,
of an enlarged head or rod packed through
the end of the eylinder, its end entering and
engaging an annular piston-head fitting said
cylinder, forming a compression-chamber be-
tween the end of theannular piston-head, the
enlarged rod, and the inner face of the ,cyI-
inder, a puppet-valve arranged in achamber
below the end of the enlarged rod, its stem
entering a central bore therein and its seat
being formed by a ring serewed into the an-
nular piston-head, a second puppet-valve ar-
ranged in a valve-chamber in the lateral en-
largement, communicating by a channel with
the compression -chamber ard with a pipe
carrying the compressed gas, and a valve-disk
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‘ having nearly the diameter of the piston-head, | my hand and affixed my seal in presence of
mounted on a central stem which is tapped | two subscribing witnesses.
into a valve-seat screwed into the inlef end

of the cylinder and provided with a screen ~ EDWARD G. SHORTT. [r.s.]
5 arranged to eover inlet-openings formed in VWitnesses: ‘
“the valve-seat, substantially as described. JAMES H. DAWLEY,

In testimony whereof I have hereunto set HowARD G. SHORTT.




