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SPECIFICATION forming part of Letters Patent No. 660,793, dated October 30, 1900.
Application filed June12,1899, Nerial No. 720,310, (Mo model)

To atl whom it may concern:

Beitknown thatT, THOMAS GRANT, a citizen
of the United States, and a resident of the
borough of Richmond, New York city, in the
county of Richmond and State of New York,
have invented certain new and useful Im-
provements in Single-Cylinder Compound
Compressors, of which the following is a speci-
fication,

The object of my invention is the produec-
tion of asingle-cylinder compound eompressor
of novel construction devoid of complicated
mechanism and without necessarily using the
expensive valves generally employed with
compressors, avoiding also expensive stuffing-
boxes.

To this end my compressor consists of the
novel combination of parts described in the
specification, illustrated in the drawings, and
pointed out in the claims herewith.

My invention comprises a water-jacketed
cylinder with an outlet-opening, a piston of
two diameters reciprocating in the cylinder
with a valve attached thereto, an inlet-valve
attached to the back cylinder-head, and an
outlet-valve secured to the cylinder at oppo-
site end from the inlet-valve.

Figure 1 represents a longitudinal vertical
section of my compressor, taken through its
axis. Fig. 2 shows a back end view. Fig. 3
is a vertical cruss-section taken through the
center of the air or vapor outlet opening.
Figs. 4, 5, and 6 show fragmentary vertical
sections of the compressor, taken through the
longitudinal axis. Fig. 7 shows a plan view
of compressor. Figs. 8 and 9 represent, re-
spectively, an elevation and a side view of the
follower-ring. Figs. 10 and 11 show an ele-
vation and a side view of ring-cage. Figs. 12
and 13 show an elevation and aside view of the
valve attached to the piston.

An inspection of the drawings clearly
shows that my compressor consists of the ¢yl-
inder A, with cylinder heads Band C; thehol-
low piston D, with the valved; the inlet-valve
e, with retaining-plate E, and the outlet-valve
o', with retaining-cage F, which also secures
the packing f for the piston when reciprocat-
ing through the cylinder-head C. The cyl-
inder A is shown with its water-jacket a®and
water-openings ¢ and af, air-outlet opening

[ closed, as shown in Fig. 4.

af, and internal circular flangea?.. The back
cylinder-head B is shown bolted to the cylin-
der through its flange b by the bolts b’ in the
ordinary way. A circular cavity b?is ecast in
the eylinder-head, which constitutes a reser-
voir or receiving-chamber for the inlet-open-
ing 6% the said cavity communicating with the
inside of the cylinder through the c¢irecumfer-
ential port b% whichisobtained by making the
inside end of cylinder-head smaller in diame-
ter than the internal diameter of the cylinder.

The retaining-plate E terminates in the
spindle ¢/, which is turned down at e?and se-
cured by the nut € to the hollow boss bt of
the cylinder-head B. The plate E is made
small enough in diameter to allow the open-
ing and closing of the inlet-valve e. The in-
let-valve e is secured between the cylinder-
head B and the retaining-plate E, hugging
the plate B when open, as shown in Fig. 1,
and fitting the inside of the cylinder when
It is cup-shaped,
preferably made of leather, although any
other suitable material can be used.

The piston D is made of two diameters, as
shown, the larger diameter at d' being
smaller than the inside diameter of the eyl-
inder to enable it to actuate as a transfer-pis-
ton.” The valve d is secured by means of the
follower-ring d?, which is bolted to the piston
with the bolts d®. The valve d is cup-shaped
and preferably made of leather. - The outside
diameter of the follower-ring d? is made small
enough to permit the opening and closing of
the valve d, it being shown closed in Fig. 1
and open in Fig. 5. The piston D is made 6f
two diameters to secure the compression of
the air or other vapor during both forward
and backward strokes of the piston and at
the same time to obtain a piston-rod large
enough in diameter to secure its proper main-
tenance through the extended cylinder-head
C, cast with throat ¢’. The piston is made
hollow for lightness and at the same time to
allow a circulation of water through the same
by means of the openings at d* with the di-
vision-plate d®. A rod G is fastened to the
hollow piston, by which it isactuated through
any suitable source of power.

A double-ring cage F is shown in sectional
elevation in Fig. 1 and an elevation and side
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view of the saime are shown in Figs. 10 and
11. It consists of the two rings ' f', con-
nected by the separating-pieces f?, and its
office is to keep the outlet-valve ¢’ and pack-
ing fin place. The valve o' and packing f
are both cup-shaped and preferably made of
leather. The valve o' butts against the in-
ternal flange o? of the cylinder and the pack-
ingfagainst the cylinder-head C. ThecageF,
which separates them, issituated opposite the
outlet-opening a!. The rings ' f' easily slip
into the cylinder A and are of small enough
internal diameter toallow the valve o’ to open,
as shown in Fig 1, and to close, as shown in
Fig. 6. The bolts ¢ secure the cylinder-head
Cin place and at the same time the packing £,
cage I, and valve a'. :

The operation of the compressor is novel.
The piston isreciprocated by asnitable source
of power through the rod G, and when the
piston is moving in the direction shown by
the arrow in Fig. 1 the inlet-valve ¢ is opened
by the sunction of the piston, the valve d is
closed by the pressure on the front side of
the piston, and the outlet-valve a' is open.
A quantity of air or vapor is drawn into the
cylinder between the ¢ylinder-head Band the
piston, and the air or vapor on the other side
of the piston is both compressed and forced
through the outlet-valve a' and opening gt
On the return stroke of the piston in the di-
rection shown in Fig. 5 the pressure in the
cylinder closes the inlet-valve e, as repre-
sented in Fig. 4, the transfer-valve d being
opened, as shown in Fig. 5, and the outlet-
valve a' is closed by the pressure on its out-
let side, as shown in Fig. 6. While the pis-
ton is moving in this direction, the air or
vapor is transferred from the inlet to the
outlet end of the cylinder and is at the same
time compressed because of the volume dis-

placed by the entering of the portion df of

the piston into the c¢ylinder. When the pis-
ton moves in the direction shown by the ar-
row in Fig. 1, the air or vapor between the
piston and cylinder- head C is again com-
pressed, and when it reaches a higher pres-
sure than the air or other vapor contained
beyond the outlet-valve ¢’ the said valve is
opened to allow the escape of the compressed
air or gas. It will plainly be seen that by

this novel combination of parts a compound
compressorisobtained with only one cylinder.

Having described my invention, I claim
and desire to secure by United States Letters
Patent—

1. Inthe cylinder of a compressor, the com-
bination with -an annular cup-shaped valve
located with its turned-up edge at or near the
cylindrical surface of the cylinder, of a re-
taining-plate E, facing the piston of the eyl-
inder and bearing against the base of said
valve, which in turn bears against the end of
the cylinder, a spindle ¢ terminating the cen-
tral portion of the retaining-plate E, and
turned down to form a smaller portion e, for
receiving a fastening-nut &%, and a back cyl-
inder-head B, having a boss b4, through which
passes said spindle ¢,

2. A compressor consisting of the combi-
nation of a single cylinder of uniform inter-
nal diameter, having an inlet-valve at one
end ‘and an outlet-valve at the other end, a
plunger whose diameter is less than said in-
ternal diameter and having an enlarged head
whose forward compressing-surface faces the
inlet-valve and is equal to the cross sectional
internal area of the c¢ylinder, and whose rear
compressing - surface faces the outlet-valve
and is substantially equal to the difference
of the eross-sectional cylinder area and the
cross-sectional plunger area, and a valve ear-
ried by the enlarged head, between the spaces
of the cylinder divided off by the said head,
and forming an inlet from the larger area
space to the smaller space.

3. In a ecompressor, the combination with
the front cylinder-head thereof, of an inter-
nal circular flange a? a piston passing with-
insaid flange and through the front eylinder-
head C, a cage consisting of two parallel rings
J';separated by separating-pieces f2,and bear-
ing upon the inner surface of said cylinder
and located between said flange a?, and said
cylinder-head C, and packing-ring f, bearing
upon said piston and located between said
cage and said head, a cup-shaped valve o',
having its base between said cage and said
flange a?, and having its edge between said
cage and said piston to form a valve between
the interior of the eylinder and the space be-
tween the rings /', the cylinder A, of the com-
pressor having an outlet-port a, which opens
into the space between the rings 7.

Signed at New York, in the county of New
York and State of New Yerk, this 10th day
of June, A. D. 1899.

THOMAS GRANT.

Witnesses:
SHERMAN W. FORD,
WirnLiam C. KIpb.
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