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To all whom it may concern:
Be it known that I, HENRY C. SERGEANT,

York, and State of New York, have invented
a new and useful’ Impwvement in Com-
pressors, of which the following is a specifi-
ca’mon, reference being had to the accom-
panying drawings.

This mvenmon relates to compressors °uch
as are commonly known as “air-compressors,”
but which are also applicable for the com-

pression of various gaseous or aeriform bodies.

I will proceed to describe my invention
with reference to the accompanying draw-
ings, and afterward point ont its novelty in
claims. )

Figure 1 represents a central longitudinal

sectlon of the cylinder of a double-acting air--

compressor and a longitudinal outside view
of the plston and plston-lods thereof, illus-
trating my invention. Fig. 2isa transvelse
sectional view taken in the line & of Fig.
1. Fig. 3 represents a transverse section of
the piston in the line y v of Fig. 4. Fig. 41is
a sectional view of the plston, taken in the
line # z of Fig. 8. Fig.'5 represents an out-
side view of a por tion of & ring-valve, which
constitutes an essential feature of my inven-
tion.

Similar letters of reference designate cor-
responding parts in all the figures.

A designates the eyhndel the side Walls
of which are hollow to constitute a water-
jacket for the eirculation of cooling-water,
and the heads A’ of which are also hollow,
each containing a partition a, (see Fig. 2,
dividing. the. head into two compmtments
and ¢, of which b constitutes the valve-cham-
ber for discharge-valves d, and ¢ constitutes
a water-space for the clreulatlon of water for
cooling the eylinder, 'The valve-chambers b
in the two cylinder-heads both communicate
with a longitudinal passage b’ on thie outside
of the cyhnde1 and the said passage U’ is to
have the discharge-pipe connected with it at
b% The discharge-valves dare fitted to seats
d’ in the eyhnder-heads and open outward
from the eylinder to the ehambers b. The
discharge-valves d may be of any suitable
kind, and are represented as of a well-known
kmd but as neither they nor the valve-
chambers b b in the cylinder-heads constitute

any part of the present invention no ful ther

“description of them is necessary.
of the city of New York, county of New |

B designates the piston, which is hollow
and str env’ohened internally by radial ribse,
and has connected with it a central tube C,
which communicates with its interior cav1ty
f. 'Thig tube may constitute a piston-rod;
but in any case it constitutes an inlet-pipe
for the air or other gaseous body to be com-
pressed. Thesaid tubeworks through a stuff-
ing-box g inone of the cy hndel-heads, and its
outel ‘end may open  to the atniosphere or to
a cold-air box or to any source of supply for
the air or gaseous body to be compressed. In
the example représented the piston is fur-
nished on the opposite side to the pipe C with

60

65

a solid rod D, passing through a stuffing-box -

h in the other cvhnd_el-head for the purpose
‘of making connection betweon the piston and
the 1n0t01 for driving it.

The internal caVIty of the piston,with which
the tube or pipe C communicates, is opened
and closed by valves E E to form- communi-
cation between the inlet-pipe C and the cyl-
inder on opposite sides of the piston alter-
nately; butthesaid cavﬂsy is otherwise closed.
An a,nnulal passage 7 is provided in each end
of the piston for the reception of one of two
ring-valves E. These valvesare constructed
substantially T-shaped in their transverse
section, as shown in Fig. 4. This form gives
them an annular stem 7 Tand a double- ﬂanged
head j* 7% the flange 5’ forming a valve-face
within theinner cir eumference and the flange
F*forming a valve-face outside of the outer
cucumfelence of said stem, the said valve-
faces closing against seats which are consti-
tuted by those portions of the faces of the
piston immediately within the inner eircum-
ference and outside of the outer circumfer-
ence of the annular lmssaoe 4. The inner ¢ir-
cumference of the passage ¢ is turned truly to
form a guide I for the annular valve-stem,
and the inside circumference of the said stem
is turned to fit easily to the so-formed cylin-
drical guide. The outside circumference of
the stem J is made considerably smaller than
the exterior circumference of thepassaoe 1,in
order that when the valve is opened there

may be a free communication between the
eylinder and the interior of the piston;but at
certain intervals the said stem is thickened
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by bosses 7%, as shown in Figs. 3, 4, and 5, to
givegreater strength at suchintervals, where
slots j* are provided in the said stem, as
shown in Figs. 4 and 5, the said slots run-
ning in a direction lengthwise of the pis-
ton and having inserted through them pins
m, which are inserted into pin-holes pro-
vided in the piston radially thereto, the said
holes intersecting the passages 2. The puz-
pose of these pins is. to prevent the valves
from getting away from the piston and to
restrict their opening movement. The pin-

holes for the reception of the pins arerepre- |-

sented astapered and the pins tapered to cor-
respond, so that the pins may be kept in
place by being driven tightly in the said
holes. .The pin-holes are also represented as

formed within grooves providedin the piston
for the reception of packing-rings n, covering
To |

the heads or outer ends of the said pins,
provide for driving out the said pins after

the removal of the packing-rings when it is|

desirable to take out the valves, drift-holes p
are provided in the ends of the piston,the said
drift-holescrossing the pin-holes which receive
the pins m. These drift-holes p are plugged

at their outer ends with plugs g, (represented
as screw-plugs,) so as to prevent any commu-

nication being formed between the interior
of the plston through the said holes; but
when it is mtended to remove the ping m

" preparatory to taking outthe valves the said
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plugs g are 1emoved to allow a drift to be
driven into the said holes through the outer
end thereof for the purpose of drlvmo out the
said pins m.

The operation of this ecompressor is as fol-
lows: Durihg the stroke of the piston in
either direction one of the inlet-valves E is
opened and the other one is closed and the
outlet-valves d at one end of the ¢ylinder are

. closed and those at the other end opened.

- The air is taken into the eylinder on one side |
of the piston through the hollow rod or inlet- |
pipe C,the interiorof the piston, and the open |
valve E, and the air with which the cylinder |
has been filled on the otherside of the piston, |
at which the valve E is closed, is compressed |
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and forced out through the open outlet-valves

d. 'This may be understood by reference to

Fig. 1, in which the piston is supposed to be
moving to the left.
hand side of the piston is open and the airis
entering the cylinder on that side of the pis-
ton, the Valves d at the right-hand end of the
cyhndel being at the same time closed, the
air being compressed on the left-hand side of
the piston, where the valve E is closed, and
the air so compressed is being forced out at
the left-hand end of the cyllndeq through the
open valves d at that end.

The compressor provided with inlet-valves
stuch ag are herein described may be worked
very rapidly. The said valves, being of con-
siderable weight, are quickly opened and
closed Dby their moment of inertia on the
starting of the piston in either direetion with-

°

The valve K at the right--

422,255

out waiting for any pressure of air to open
them. The hollow piston-rod C, or, in other
words, the inlet-pipe attached toand commu-
nicating with the interior of the piston, pre-
sents a concentrated inlet for taking in cold
air from the outside of the building in which
the air-compressor is used. Moreover, the
dispensing with the inlet-valves in the eylin-
der-head enables a greater portion of the head
to be water-jacketed.,

‘What I claim as my invention, and desire
to secure by Letters Patent, is—
1. The eombination, in a compressor, with
a hollow piston having ports in its opposite
faces communicating with the eylinder and
a hollow piston-rod or inlet-pipe in free com-
munication with the interior of said piston
at its inner end and with the atmosphere or
source of supply at the outer end, of Valves
fitted to said ports in the piston and opening

.outwardly from said cavity to the cylinder,

substantially as and for the purpose herein
set forth.

2. The combination, with the eylinder of a
compressor and outlet-valves in the opposite
heads thereof, of a hollow piston, a hollow rod
attached to said piston, passing through one
of the cylinder-heads, and open at the outer
end to constitute an inlet-pipe, and inlet-
valves provided in the piston on opposite
sides thereof -and opening outward -there-
f1om, substantially as and for the purpose
herein desecribed.

3. The combination, with the piston of a
compressor constructed with an annular pas-

| sage and with two valve-seats, one withinthe

inner circumference and the other outside
of the outer circumference of said annular
passage, of a ring-valve having internal and
external flanges whlch form valve-faces eor-
responding Wlth said seats, substantially as
and for the purpose herein described.

4. The combination, with the piston of a
COMPressor constructed with an annular pas-
sage, a cylindrical valve-guide within said
passage, and a valve-seat on one face of the
piston at one edge of said passage, of a ring-
valve fitted to said guide and having a ﬂanwe
which constitutes a valve-face fitted to said
seat, substantially as and for the purpose
herein set forth.

5, The combination, with the piston of a
compressor, of a ring-valve of T-shaped radial
section, substan‘mally ag herein deseribed,
whereby there is formed an annular stem and
one face within the inner circumference and
another outside of the outer cirenmference of
said stem, as herein set forth.

6. The combination, with the piston of a
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compressor constructed with an annular pas-

sage and a ring-valve adapted to said pas-
gage and containing slots, of pins -inserted
into the piston across the said passages and
passing through the said slots in the valve to
retain the latter within the piston, substan-
tially as and for the purpose herein set forth.

7. The eombination, with the hollow piston
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of a compressor constructed with an annular
passage, with pin-holes crossingsaid passage,
and with drift-holes erossing said pin-holes, of
a ring-valve adapted to said passage and con-
taining slots, pinsinserted into said pin-holes
and through said slots for securing the valve
in place, and plugs inserted intosaid drift-
holes for closing the same, but removable to

permit the entrance of a drift for driving out

the said.pins-to liberate the valve, all sub- 3s

stantially as herein described.
HENRY C. SERGEANT.

Witnesses:
FREDK. HAYNES,
GEO. BARRY.
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