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Application filed December 1, 1505, Serial No. 289,808,

To all whom it may concern:

Be it known that I, Gover~or Drew War-
REN, a citizen of the United States, residing
at Denver, in the county of Denver and
State of Colorado, have invented certain
new and useful Improvements in Compress-
ors, of which the following is a specification,
reference being had therein to the accom-
panying drawing.

My invention relates to improvements in
COMPTESSOTS.

The object of my invention is to provide
a compressor of this character, in which the
compressing chamber is more readily filled
with ample volume from the open end with-
out practically any resistance, which causes
a greater compression and necessarily a
greater delivery of air per stroke than has
been accomplished by the old methods of
taking air.

Another object of my invention is to pro-
vide a compressor of this character which is
double acting. That is, compressing air
both on the forward and backward stroke,
and in which I provide means for overcom-
ing the wearing of the parts, and thus cause
the compressor to at all times work to its
full extent.

A still further object of my invention is to
provide a more cheap, simple and effective
compressor to accomplish the above results.

In the accompanying drawings, Figure 1,
is a perspective view of my improved com-
pressor. Fig. 2, is a transverse vertical sec-
tional view taken on the line w—u of Fig. 1.
Fig. 3, is a longitudinal vertical sectional
view taken on the line z—= of Fig. 1. Tig.
4, is a sectional view partly broken away
and taken on the line y—y of Fig. 1. Fig.
5, is an enlarged perspective view of one of
the cylinder-supporting loops.

Referring now to the drawings, 1 repre-
sents a cylinder casing which, as shown, is
provided at opposite sides with the longi-
tudinally - extending horizontal flange 2
which is bolted to the bed-plate 8 by means
of bolts 4. The said cylinder-casing 1, as
shown, is of a circular case form and pro-
vided at its upper edge with the upwardly-
extending square housing 5 which 1s cast as
a part of the cylinder, and has its upper end
open, as clearly shown in Figs. 1 and 2.
The said cylinder-caging 1, as shown at its
upper face within the housing 5, has cast
therein a passage-way 6 which is provided
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at the center with the discharge pipe 7, and

said passage has its outer end opened, as

clearly shown in Fig. 8. The said cylinder
has its rear end closed by the elongated cyl-
inder-head 8, which extends quite a distance
within the cylinder, the purpose of which
will be hereinafter more fully described.
The said cylinder-head 8 is bolted to the cyl-
inder by means of bolts 9, or by any other
desired means, but preferably as shown.
The opposite end of the cylinder-head 10,
which is precisely like the cylinder-head 8,
is bolted to the cylinder by bolts 11 in the
same manner as the cylinder-head 8, but is
provided with a stuffing-box 12 centrally lo-
cated. TPassing through said stuffing-box is
the piston rod 18, and by means of which
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an air-tight joint is made therewith for the

purpose hereinafter more fully described.
The casing or cylinder 1 has a central bore
14 therethrough which is of such a size as
to receive a cylinder 15 which is of a length
slightly less than the distance between the
innermost portions of the two cylinder-
heads 8 and 10, and thus the cylinder is free
to slightly reciprocate within the outer cyl-
inder or casing 1. The inner cylinder is
also so positioned and constructed that it
can rotate in the outer cylinder, but has no

means for causing a positive rotation, but is

simply so arranged that it is operative in
any position, and thus does away with the
necessity of means for holding the same
against rotation. The inner cylinder, as
shown, is of a size considerably less in diam-
eter than the central bore, and is provided
at each end with the outwardly-turned
flanges or housings 16 and 17, the outer cir-
cumference of which is such that the same
snugly fits within the central bore 14 of the
outer cylinder 1.

The cylinder-heads 8 and 10, as before
stated, are of an elongated form, and the
inner faces thereof are provided with cir-
cumferential recesses 18 and 19 in their outer
edges forming the beveled seats 20 and 21,
the purpose of which I will now proceed to
describe. The distance between the outer
faces of the flanges 16 and 17 of the inner
cylinder, as before described, is of a length
slightly less than the distance between the
innermost peints of the two cylinder-heads,
and the outer flange or housing 16 and 17
have bolted thereto by means of bolts 22, the
circular rings 23 and 24 forming the valves,
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and having the beveled inuner faces 25 which
are adapted to firmly seat themselves on the
seats 20 and 21.

The piston-vod 138 is provided with a pis-
ton-head 26 which is of a diameter equal to
the diameter of the inner bore of the inner
cylinder 15, and is provided with packing
rings 27 to snugly fit the bore of the inner
cylinder 15, and said piston at each end
is provided with circumferential grooves 28
and 29, the purpose of which 1 will now
proceed to describe.

The outwardly turned end 17 of the inner
cylinders are provided on opposite sides
with the openings 30 which have smaller
inner ends 31 communicating with the bore of
the inner cylinder. Within said openings
30 are inwardly-spring-pressed plungers 32
which have smaller inner ends 33 which are
adapted to pass through the opening 81, and
extend within the central bore of the inner
cylinder. The said inner end 33, as shown,
is beveled, and adapted to enter the circum-
ferential grooves 28 and 29 in the piston.
Surrounding the inner reduced ends 34 of
the plungers is a coil spring 35 which nor-
mally holds the said plungers in their in-
ward position. Screwed within the outer
end of the openings 80 are plugs 36 against
which the springs 385 are adapted to bear
and normally hold the plungers in their
inward position.

As shown in IFig. 8, it will be seen that
the construction of the rings 23 and 24, and
the seats 20 and 21 is such that when seated,
a space 587 entirely surrounds the rings and
1s in communication with the circular pas-
sages 88 which extend all the way around
the outer casing, and is in communication
at its upper end with the enlarged trans-
verse air-passages 39 at the upper end of the
housing 5, and said passages covered by a
wire gauze 40 to prevent the passage of dirt,
etc., to the compressing cylinder.

The cylinder-heads 8 and 9 as before de-
scribed, are of an elongated form, and ex-
tend a distance within the outer casing 1,
and at its upper ends are provided with
passages 41 communicating with the passage
6, and which extend downward within the
heads and have their lower ends in commu-
nication with the circular air passages 42
through which the air passes from the cyl-
inder, as I will now proceed to describe.
The cylinder heads 8 and 9 are each pro-
vided with a series of openings 43 extending
Iongitudinally therethrough and communi-
cating at their ends with the central bore of
the inner cylinder, and intermediate their
ends they are also in communication with
the discharge passage 42. Located within
said openings are valves 44 which are nor-
mally held closed upon the seats 45 by the
coil spring 46, and said valves and seafs are
normally held within the said openings by
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the serew-plugs 47 by means of which the
tension of the spring on the valves is either
increased or decreased.

In operation, it will be seen that the pis-
ton 26 is at the end of the inner cylinder 15,
as shown, in Iig. 3, and the same is recip-
rocated toward the opposite end through the
medium of the piston-rod and means con-
nected thereto. The spring-plungers at that
end of the cylinder are pressed inwardly and
enter the circumferential recess 29 in the
piston, and it will be seen that the inner cyl-
inder 1s moved in the direction indicated by
the arrow, and the valve 24 seated on the
seat 21. The continued movement of the
piston disengages the said plunger there-
from and the air is compressed within the
space in front of the piston until the pres-
sure thereof is such as to overcome the pres-
sure of the springs in the valves 44 when
the same are opened, and compressed air
passes out through the air passages 492,41 and
6, and thence through the pipe 7 to the place
of storage. The movement of the inner cyl-
inder 15, as indicated by the arrow, unseats
the valve or ring 23 from the seat 20, and
the air is drawn inward through the passage
30, and into the annular passage 38, 18 and
between the valve 23, and seat 20 and into
the cylinder. After the piston has traveled
to the opposite end of the cylinder, the
plungers carried by the opposite end of the
cylinder enter the vecess 28 in the piston,
and apon the movement of the piston in the
opposite direction, the valve at the opposite
end of the cylinder 15 is seated, and the air
is compressed at the opposite end of the cyl-
inder, thus making a double-acting com-
pressor.

From the foregoing description, it will be
seen that the wear of the reciprocation of the
inner cylinder is upon the laterally-turned
portions 16 and 17, and the wear thereof to
any extent will cause the valve carried by
the ends thereof not to properly seat them-
selves, and thus after a certain amount of
wear the compressor would become useless.
In order to take the wear from said later-
ally-turned ends of the inner cylinder, and
also preventing the same from wearing the
central bore of the outer cylinder, I provide
two loops 48 and 49 which extend down-
wardly through openings 50 in the outer
casing 1 and pass around the outer face of
the central cylinder within the space 14 sur-
rounding the same. Tt is seen that said
loops are arranged adjacent opposite ends
and have their free upper ends passing
through spring arms 51 and 52 resting upon
and secured to the upper face of the com-
pressed-air-passage. Above said arms the
loops are provided with screw-threaded por-
tions upon which are screwed the nuts 53,
and the inner cylinder 15 is supported upon
said loops and reciprocate thereon, relieving
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the outer flanges 16 and 17, and the bore of
the outer cylinder, from wear. The wearing
of the cylinder 15, or that of the loop, s
taken up by the nuts 58, and thus the valve
and valve-seats are at all times held in an
exact alinement.

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent, is:—

1. A compressor, comprising a casing, a
reciprocating cylinder therein, a piston re-
ciprocating within the cylinder, and means
at each end of the cylinder for coupling the
piston to the cylinder.

2. A compressor, comprising a casing, a
reciprocating cylinder therein, a piston re-
ciprocating within the cylinder, and a

spring plunger carried by the cylinder for

coupling the piston thereto.

3. A compressor, comprising a casing, a
reciprocating cylinder therein, a piston re-
ciprocating within the cylinder and having
recesses in its outer face adjacent the ends,
and mmwardly spring-pressed plungers car-
ried by the ends of the cylinder and adapted
to enter said recesses in the piston.

4. A compressor, comprising a casing, a
reciprocating cylinder therein, a piston re-
ciprocating within the cylinder and having
circumferential grooves in its outer face, ad-
jacent the ends, and inwardly spring-pressed
plungers carried by the ends of the cylinder
and adapted to enter the grooves in the
piston.

5. A compressor, comprising a casing, a
reciproeating cylinder therein, and of a
diameter considerably less than that of the
casing, and having outwardly extending an-
nular flanges at the ends, and bearing
against the inner circumference of the cyl-
inder, a piston within the cylinder and hav-
ing circumferential grooves in its outer face
adjacent the ends, and inwardly spring-
pressed plungers carried by the annular
flanges at the ends of the cylinder and
adapted to enter the grooves in the piston.

6. A compressor, comprising a casing, a
cylinder within the casing, a reciprocating
piston within the cylinder, means carried by
the cylinder for coupling the piston thereto
during a partial forward and rearward
stroke and means carried by the cylinder
for admitting air at one end of the cylinder
and closing the ports at the opposite end of
the ¢ylinder during both the forward and
backward stroke of the piston. '

7. A compressor, comprising a casing, a
cylinder within the casing, a reciprocating
piston within the cylinder, means carried by
the cylinder for coupling the piston thereto
during a partial forward and rearward
stroke the casing having inlet ports and
spring-closed outlet ports at each end, and
means carried by the cylinder whereby the
inlet ports at one end of the cylinder are
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opened and the one at the opposite end
closed during both the forward and back-
ward movement of the cylinder.

8. A compressor, comprising a casing, a
cylinder within the casing and having a re-
duced central portion, loops carried Dy the
:asing and passing arvound the reduced end
of the cylinder and slidably supporting the
saie.

9. & compressor, comprising a casing, a
cylinder within the casing and having a re-
duced central portion, loops adjustably sup-
ported by the upper face of the casing and
passing around the reduced portion of the
cylinder and slidably supporting the same.

10. A compressor, comprising a casing, a
cylinder within the casing and having out-
wardly-extending flanges fitting the bore of
the casing. and loops adjustably supported
by the upper face of the casing, and passing
around the reduced portion of the cylinder
between the flanges.

1. A compressor, comprising a casing,
heads secured therein and having beveled
valve seats, inlet ports in communication
with said seats, spring-closed outlet ports in
said heads, a reciprocating eylinder within
the casing, valve rings carried by the ends of
the cylinder and having beveled faces to
snugly fit the beveled seats carried by the
heads, a reciprocating piston within the
cylinder, and means carried by the cylinder
for coupling the same to the piston to cause
the cylinder to reciprocate with the piston
during a part of its stroke.

12. A compressor, comprising a casing, a
cylinder within the casing, means carried by
the cylinder for closing the inlet ports to
the casing, a piston within the cylinder and
having circumferential grooves in its outer
face adjacent the ends, and inwardly-spring-
pressed plungers carried by the ends of the
cylinder and adapted to enter the grooves in
the piston.

13. A compressor, comprising a casing,
heads secured therein and having valve-
seats, and inlet ports in communication with
said seats, spring-closed outlet ports in said
heads, a veciprocating cylinder within the
asing having outwardly-extending flanges
fitting the bore of the casing, rings remov-
ably secured to the said flanges and having
beveled faces snugly fitting the beveled seats
carried by the heads.

14. A compressor, comprising a casing,
heads secured therein and having valve-
seats, and inlet ports in communication with
said seats, spring-closed outlet ports in said
heads, a reciprocating cylinder within the
casing and having = outwardly-extending
flanges fitting the bore of the casing, rings
removably secured to the said flanges and
having beveled faces snugly fitting the
beveled seats carried by the heads, a piston
within the cylinder and having circumfer-
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ential grooves in its onter faces adjacent the
ends, and inwardly spring-pressed plungers
carried by the flanges of the cylinder and
adapted to enter the grooves in the piston.

15. A compressor, compusmcr a casing, a
reciprocating cylinder therein, a piston re-
ciprocating within the cylinder and having
a recess in its outer face adjacent each end
and inwardly spring-pressed plungers car.
ried by the ends of the cylinder, and adapted
to enter said recess, and move the cylinder
at the beginning of the stroke of the piston
in each direction.

16. A compressor, comprising a casing
having an annular seat at each end in com-
munication with air intake ports, a recipro-
cating cylinder within the casing having at
its ends annular valves to tightly fit the
seats carried by the casing, nwardly-ex-
tending spring-pressed plungers carried by
the ends of the cylinder, and a piston re-
ciprocating within the cylinder and having
an annular groove in its outer periphery to
receive said plunoers whereby the cylinder
is moved forward during the first part of
the stroke of the plston to seat the valve
and prevent the escape of air from the air
intake ports.

17. A compressor, comprising a casing
heads secured therein and having Valv
seats, and air inlet ports in communication
with said seats, spring-closed outlet ports
in said hewds, a reciprocating cylinder with-
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in the casing and having outwardly extend-
ing flanges ﬁttmo the Shore of the casing
rings, removwbly secured to said flanges and
hfwmrr beveled faces, snugly ﬁttan‘ the
beveled seats in the heads, a piston recipro-
cating in the cylinder and having annular
recesses in its outer face, inwardly spring-
préssed members carried by the cylinder, and
means for supporting the eylinder between
the outwardly-extending flanges.

18. A compressor, comprising a casing,
heads secured therein and having valve
seats, and air inlet ports in communication
with the said seats, spring-closed outlet
ports in said heads, a reciprocating cylinder
within the casing and having outwardly-
extending ﬂanoes fitting the bore of the
casing, rings 1em0vably secured to said

“flanges and havmg beveled faces snugly fit-

ting the beveled seats in the heads, a piston
reciprocating in the cylinder and having
annular recesses in its outer face, and means
carried by the cylinder for coupling the
piston thereto, and loops carried by the cas-
ing and passing around the cylinder inter-
mediate the outwardly-extending flanges
and supporting the cylinder.
In testimony whereof T affix my signature
in presence of two witnesses.
GOVERNOR DREW WARREN.
Witnesses:
M. C. Gisson,
O. L. WaaL.
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