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CCIPRESSOR, FOR, AIR, OR GAS 

Application filed February 85, 1933, Serial No. 

This invention relates to compressors for 
air or gas of the reciprocating piston type 
in which the inlet port or ports or both the 
inlet and delivery ports are controlled by 
a sleeve valve disposed within the cyl 
inder, this valve directly surrounding but be 
ing separate from the piston which recipro 
cates within it and having motion imparted 
thereto both about and in the direction of its 
axis. The sleeve preferably controls both 
the inlet and the delivery ports and may be 
operated at either crankshaft speed or half 
crankshaft speed, an automatic non-return 
delivery valve, preferably controlled by a 
clashpot device, being in some cases provided 
either in series or parallel with the sleeve 
valve controlled delivery port or ports, such 
an automatic valve being more particularly 
employed when the compressor is adapted 
to work under varying delivery pressure con 
ditions. 
The object of the invention is to effect cer 

tain improvements in such compressors 
which will tend to reduce the risk of leak 
age taking place past the sleeve and generally 
to increase the efficiency of the apparatus. 

According to the present invention the 
cylinder has a single annular delivery port 
or ring of delivery ports extending around 
the cylinder and controlled by the sleeve, and 
sealing rings are provided respectively above 
and below the delivery port or ports. The 
lower ring which bears against the outer 
surface of the sleeve is supported by the cyl 
inder but the upper ring or rings can either 
be supported by the cylinder to engage the 
outer surface of the sleeve or by the cylinder 
head to engage the inner surface of the sleeve. 

Preferably each sealing ring is of the kind 
described in the specification of the present 
applicant's application for illetters Patent 
of the United States of America Serial No. 
182,885, filed 11th April, 1927, and comprises 
an undivided ring of hard metal the wearing 
surface of which is coated with a layer or 
lining of relatively plastic or fusible metal 
such as white or other metal as used in or 
dinary bearings. 

In one construction the upper and lower 
sealing rings are supported by the cylinder 
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and engage the outer surface of the sleeve. 
these Sealing rings preferably being so placed 
that they constitute the upper and lower 
edges of the outlet port or ports in the cyl 
inder vYa!. 
lhere supplementary Sealing rings carried by 
the cylinder head may also be provided en 
gaging the interior surface of the sleeve. 
The sealing rings may be of various forms, 

but where, as is preferred, they constitute 
the upper and lower edges of the outlet port, 
they may each conveniently be in the forma 
of an annular trough-like member of sub 
Stantially U-shaped cross-section, the interior 
of which is open to the delivery pressure, 
while its walls are relatively thin so that 
this pressure can force the sides of the trough 
outwards So that it makes close contact with 
the sleeve valve. In such a construction each 
Sealing ring may either be formed as an in 
tegral trough-like member or may be con 
stituted by two annular members each of 
Substantially ill-shaped cross-section, these 
members having relatively thin walls and be 
ing placed together so as to form a composite 
Sealing ring of annular trough-like construc 
tion. 

Further, when the sealing rings themselves 
constitute the upper and lower edges of the 
delively port or ports, the side of each sealing 
ring which is remote from the delivery port 
or ports conveniently engages with the edge 
of a circumferential slot in the cylinder wall 
while the adjacent edges of the rings are en 
gaged respectively by the upper and lower 
edges of a perforated ring or distance piece 
extending around the cylinder between the 
sealing rings, the delivery air or gas passing 
through the perforations in this ring. 
The invention may be applied to either sin 

gle stage compressors or to compressors of 
the two or other multi-stage type. Further 
in Some cases one or more sealing rings may 
be provided below the cylinder inlet ports 
such an arrangement being particularly de 
sirable for example in the second or later 
stages of a two or multi-stage compressor 

in a coin pressor Sed for refrigerating or 
other puposes in which the inlet air or gas 
is above atmospheric pressure, and serving 

In such a construction one or ; 
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to reduce the tendency for such air or gas 
to leak away downwards between the cylin 
der and sleeve. 
The invention may be carried into practice 

in various ways but four alternative construc 
tions according to this invention are illus 
trated by Way of example in the accompany 
ing diraWings, in which 

Figure 1 is a vertical section through the 
high pressure cylinder and the upper portion 
of the low pressure cylinder of a two-stage 
air compressor employing one arangement of 
outlet ports and undivided sealing rings ac 
cording to this invention, this air compressor 
being of the kind in which the high pressure 
cylinder is mounted upon the low pressure 
cylinder, 

Figure 2 is a section on an enlarged scale 
showing One alternative arrangement, accord 
ing to this invention employing undivided 
Sealing rings, 

Figure 3 shows another alternative ar 
rangement according to this invention also 
on an enlarged scale employing unsplit seal 
ling rings, 

Figure 4 shows a still further alternative 
arrangement according to this invention em 
ploying divided sealing rings, 

Figure 5 is a plan of one of the rings em 
ployed in the construction shown in Figure 4, 
and 

Figure 6 is a side elevation of the ring 
shown in Figure 5. 
In the construction illustrated in Figure 1, 

the compressor comprises a high pressure 
cylinder A which is conveniently water 
cooled and is mounted upon a low pressure 
cylinder B also conveniently water-cooled. 
The high pressure cylinder A is pro 
vided with a cylinder head A' in the 
form of a hollow water-cooled plug extend 
ing into the cylinder and provided with 
sealing rings A. 

Disposed within the cylinder A is a sleeve 
: valve A8 within which reciprocates a piston 

C, the sleeve valve extending upwards so 
that its upper end moves within the annular 
space between the cylinder head A and the 
cylinder wall. The sleeve valve may have 
various types of motion but in the construc 
tion illustrated is adapted to have a con 
bined oscillating and reciprocating motion 
imparted to it by mechanism hereinafter de 
scribed, this mechanism being adapted to 
operate for example at half crankshaft 
speed. 
The sleeve A8 has inlet ports A formed 

as helical slots, these ports being adapted to 
register with similar helical ports A in the 
wall of the cylinder A as shown. The inlet 
ports are adapted to open when the sleeve 
is at or near the ends of its axial stroke, 
i. e. when its motion is mainly oscillatory. 
The cylinder A towards its upper end is 
conveniently provided as shown with a single 
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delivery port A communicating with an 
annular chamber A* out of which leads a 
delivery passage A8. The delivery port A. 
conveniently extends as an unbroken circum 
ferential slot around the cylinder and is pro 
vided immediately above and below it with 
sealing rings D carried by the cylinder A 
and engaging the outer surface of the sleeve 
valve A*. With such an arrangement a part 
ID of the upper sealing ring D engages with 
the upper edge of the slot A and a corre 
sponding part of the lower sealing ring en 
gages with the lower edge of the slot. In the 
intermediate portion of the annular opening 
A lies a radially perforated ring or distance 
piece D? extending around the cylinder be 
tween the two sealing rings D and bearing 
on the parts D" so as to maintain the rings D 
in position, the air or gas delivered being 
adapted to pass out between the sealing rings 
and through the perforations D in the ring 
D°. Thus the sealing rings themselves con 
stitute in effect the edges of the delivery port 
so that there is no dead space on either side 
of this port. 
To permit of the sealing rings D being 

placed in position or 'emoved, the upper edge 
of the circumferential slot A is conveniently 
constituted by the lower edge of a tubular 
distance piece E secured to the top of the 
cylinder A and retained in position by the 
cylinder head A' being clamped down there 
O. - 

The cylinder A is carried by and conven 
iently formed integral with a base plate F 
which bear's on the upper end of the plug 
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like Water-cooled cylinder head B of the 
low pressure cylinder B and is connected 
by bolts B to the cylinder B so as to clamp 
the cylinder head B in position. Mounted 
to move within the cylinder B is a sleeve 
valve B adapted to be operated in known 
manner by gearing from the crankshaft in 
such a way that it has a combined oscillating 
and reciprocating motion. The sleeve B is 
operated for example at half crankshaft 
speed by mechanism comprising a driving 
pinion mounted in a bearing in the crank 
case and carrying an eccentric pin which en 
gages a self-aligning bearing in the sleeve 
adjacent to its skirt, this pin being driven 
from a driving pinion on the crankshaft 
either directly or through intermediate gear 
ing. It is not considered necessary to illus 
trate this mechanism since it is of well-known 
type and forms no part of the present inven 
tion. 
The sleeve valve B is provided with slot 

like inlet ports B similar to the ports A" 
in the sleeve A* adapted to register with inlet 
ports B in the cylinder B, these inlet ports 
opening when the sleeve is at or near the 
ends of its axial stroke, i. e. when its motion 
is mainly oscillatory. 
The cylinder B towards its upper end is 
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provided with an annular delivery port B. 
extending as an unbroken circumferential 
slot around the cylinder as shown and adapt 
ed to register during the middle portion of 
the reciprocating motion of the sleeve in each 
direction with a ring of delivery ports B". 
The delivery port B is formed between two 
Sealing rings G constructed and arranged in 
a similar manner to the rings D in the high 
pressure cylinder A. Thus the sealing rings 
G are each of substantially -section and 
are separated by a perforated ring G which 
is interposed between them and serves to 
lmaintain them in engagement respectively 
with a suitable recess in the cylinder A and 
with the lower edge of a tubular distance 
piece H mounted within the cylinder and 
heid in piace by the cylinder head B as 
shown. 
A piston J reciprocates within the sleeve 

B° of the low pressure cylinder and the pis 
ton C of the high pressure cylinder is conven 

3) 

iently operated directly from the piston J 
through a suitable piston rod J constituting 
in effect an extension of the piston J and 
passing through a suitable bore Jin the cyl 
inder head B. The sleeve valve A* of the 
high pressure cylinder also extends down 
wards around the piston rod J into the bore 
J and is engaged on its outer surface by a 
sealing ring J held in place by a suitable 
plate J and serving to form a fluid-tight 
joint between the cylinder head B and the 
lower end of the sleeve valve A. 
The mechanism for operating the sleeve 

valve A* may vary but conveniently as shown 
this sleeve valve is operated from the sleeve 
valve B8 by means of a lever Kone end of 
which engages a self-aligning bearing K' 
mounted in a ring K connected to the upper 
end of the sleeve B while its other end is piv 
oted at K to a tubular member K, rotatably 
supported on the base plate F, as shown, so 
as to be capable of rocking about an axis co 
incident with that of the sleeve A*. An in 
termediate point Kº in the lever Kis con 
nected by means of a link K to a stud K 
rigidly mounted on the sleeve A*. With this 
arrangement the combined oscillating and re 
ciprocating motion of the sleeve B is trans 
mitted through the lever K to the sleeve A 
so that a corresponding motion is imparted to 
this latter sleeve. In the right-hand portion 
of Figure 1 of the drawings the mechanism 
for transmitting motion from the sleeve B 
to the sleeve A is shown in elevation while 
in the left-hand portion of this figure such 
mechanism is shown in section for the sake 
of clearness, the section being taken through 
the pivot K in the vertical plane passing 
through its axis. 
In the arrangement shown wherein the 

compressor is of the two-stage type, the air 
entering through the port A is above atmos 
pheric pressure and it is desirable therefore 

to prevent this air from escaping downwards 
past the sleeve A'. To this end a sealing ring 
L may be provided engaging the sleeve A 
at a point below the ports A as shown, this 
sealing ring being mounted for example be 
tween the lower end of the cylinder A and 
a member L* constructed as shown so as to 
engage the lower edge of the sealing ring and 
maintain it in position. 
The sealing rings D, G, J and L. may be 

of various forms but preferably are unbro 
ken and are provided on their rubbing Sur 
faces with a layer of relatively plastic or 
fusible metal such as white or other metal 
used in ordinary bearings, as described in the 
specification of the present applicant's 
United States of America patent application 
above referred to. Further, each ring is con 
veniently mounted so that it is free to move 
radially relatively to the outer cylindrical 
member which supports it. 

In the alternative arrangement shown in 
Figure 2, M is the cylinder of a sleeye valve 
air compressor the sleeve N of which is pro 
vided with a ring of delivery ports N adapt 
ed to register during the delivery period with 
an annular slot M formed in the cylinder, 
the upper end of the sleeve moving within 
the annular space M formed between the 
cylinder wall and a plug-like cylinder head 
indicated at O. In this arrangement sealing 
rings P are carried by the cylinder immedi 
ately above and below the delivery port N. 
and engage the sleeve N these rings being of 
substantially U-section as shown and engag 
ing respectively a slot formed in the cylinder 
M and a tubular member Q, which is conven 
iently arranged and supported in a similar 
manner to the member E shown in Figure 1. 
Arranged between the rings P is an annular 
perforated distance piece P extending 
around the cylinder and serving to maintain 
the rings P in position, the air or gas deliv 
ered through the ports N passing through 
the perforations in the distance piece P. In 
the arrangement above described the inner 
and outer circumferential surfaces of the 
rings P are conveniently coated with a plas 
tic or fusible metal such as white or other 
???! used in ordinary bearings as shown 
at P2. 
With the arrangement shown in Figure 2 

it will be seen that the pressure of the gas 
delivered through the ports N will act on 
the interior of the inner and outer circumfer 
ential walls of the rings P and will thus tend 
to spread such walls. In this way the pres 
sure of the gas always tends to maintain the 
circumferential walls of the rings P in con 
tact with the parts with which they engage. 
The construction illustrated in Figure 3 is 

similar to that illustrated in Figure 2 except 
that instead of employing rings as shown at 
P in Figure 2, sealing rings are employed 
each comprising two parts R, R", each of sub 
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stantially L-section these rings being sepa 
rated and maintained in position by a suit 
able annular perforated distance piece S in 
terposed between them. In this arrangement 
it will be seen that as in the construction 
shown in Figure 2, the pressure of air deliv 
ered through the ports N will act on the 
circumferential walls of the members R and 
R" constituting the rings and will thus tend 
to force these parts into contact respectively 
with the sleeve N and with the member Q, 
thus tending to maintain a gas-tight joint. 
In this arrangement also the circumferential 
parts of the members R and Rºl are conven 
iently coated with a plastic or fusible meta 
such as white metal, as shown at R”. 

In the construction illustrated in Figures 
4, 5 and 6, T is the cylinder of a sleeve valve 
air compressor having a plug-like cylinder 
head T', for example similar to that illus 
rated in Figures 1 and 2, the sleeve valve U. 
of which is provided with a ring of delivery 
ports U adapted to register during the de 
livery period with an annular slot T in the 
cylinder wall. In this construction two seal 
iing rings V, V are disposed in a recess in 
the cylinder wall immediately above the slot 
T and two similar sealing rings V, V are 
disposed in a similar recess immediately 
elow this slot. 
Instead of the upper end of the cylinder 

wall being constituted by a removable tubu 
lar distance piece such as the distance piece 
E shown in Figure 1, this portion of the cyl 
inder is formed integral with the lower por 
tion thereof. In order to allow the rings V, 
V, V, V to be removed and replaced these 
rings are each formed in four parts, these 
parts being arranged so that the gaps in 
adjacent rings are staggered as shown in Fig 
tres 5 and 6. A perforated distance piece 
W is disposed between the rings V, V and 
serves to maintain them in position in their 
Pecesses as shown, the compressed air or gas 
passing through the perforations in this dis 
tance piece. 

In some cases instead of providing a re 
movable tubular distance piece such as the 
member Eshown in Figure 1, or providing 
divided sealing rings such as those shown in 
Figures 4, 5 and 6, undivided sealing rings 
may be employed and the cylinder may be 
formed in two parts separable in a trans 
verse plane passing through the delivery port 
T so as to allow for the insertion and re 
moval of the rings. 

It is to be understood that the details of 
construction and the form of sealing ring 
used may vary within wide limits without 
departing from this invention. Thus for 
example although in the constructions par 
ticularly described the sealing rings are 
coated over their rubbing surfaces with plas 
tic or fusible metal, they are not necessarily 
so coated. Further, the invention is not lim 
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ited to sleeve valve air compressors in which 
the sleeves have a combined oscillating and 
reciprocating motion but may be applied to 
such air compressors in which the sleeves have 
either a plain reciprocating motion or a plain 
rotary or oscillating motion, the compressors 
being either of the single stage or of the 
multi-stage type. 
What I claim as my invention and desire 

to secure by Letters Patent is:- 
1. A sleeve valve compressor for gas in 

cluding in combination, a cylinder having an 
annular delivery port, a sleeve valve within 
the cylinder having a ring of delivery ports 
adapted to register with the annular deliv ery port during the delivery period, a pis 
ton reciprocating within the sleeve valve, 
mechanism for imparting motion to the sleeve 
valve, a sealing ring mounted in a recess in 
the cylinder and engaging the exterior of the 
sleeve, this ring being so disposed as to con 
stitute the lower edge of the annular deliv- . 
ery port, and means for preventing axial 
novement of the ring relatively to the cyl 

inder. - 

2. A sleeve valve compressor for gas in 
cluding in combination, a cylinder having an 
annular delivery port, a sleeve valve within 
the cylinder having a ring of delivery ports 
adapted to register with the annular delivery 
port during the delivery period, a piston re 
ciprocating within the sleeve valve, mecha 
nism for imparting motion to the sleeve valve, 
sealing rings mounted in recesses in the cyl 
inder so as to constitute the upper and lower 
edges of the annular delivery port and en 
gaging the exterior of the sleeve, and means 
for preventing axial movement of the rings 
relatively to the cylinder. 

3. A sleeve valve compressor for gas in 
cluding in combination, a cylinder having an 
annular delivery port, a sleeve valve within 
the cylinder having a ring of delivery ports 
adapted to register with the annular delivery 
port during the delivery period, mechanism 
for imparting motion to the sleeve valve, a 
piston reciprocating within the sleeve valve, 
sealing rings mounted in recesses in the cyl 
inder so as to constitute the upper and lower 
edges of the annular delivery port and en 
gaging the exterior of the sleeve, and an annu 
lar perforated distance piece disposed in the 
outlet port between the rings and Serving to 
maintain the rings in their recesses, the gas 
delivered passing through the perforations 
in this distance piece. . . . 

4. A sleeve valve compressor for gas in 
cluding in combination, a cylinder having an 
annular delivery port, a sleeve valve within 
the cylinder having a ring of delivery ports 
adapted to register with the annular delivery 
port during the delivery period, a piston re 
ciprocating within the sleeve valve, mecha 
nism for imparting motion to the sleeve valve, 
a sealing ring mounted in a recess in the cyl 
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inder and engaging the exterior of the sleeve 
this ring being so disposed as to constitute 
the lower edge of the annular delivery port 
and comprising an annular trough-like mem 
ber the interior of which is open to the de livery pressure and having such relatively 
thin Walls that this pressure tends to force 
the inner circumferential wall of the ring 
into contact with the sleeve, and means for 
preventing axial movement of the ring rela 
tively to the cylinder. 

5. A sleeve valve compressor for gas in 
cluding in combination, a cylinder having 
an annular delivery port, a sleeve valve with 
in the cylinder having a ring of delivery 
ports adapted to register with the annular 
delivery port during the delivery period, a 
piston reciprocating within the sleeve valve, 
mechanism for imparting motion to the sleeve 
valve, sealing rings mounted in the cylinder 
so as to constitute the upper and lower edges 
of the annular delivery port and engaging 
the exterior of the sleeve, each sealing ring 
comprising an annulai trough-like member 
the interior of which is open to the delivery 
pressure and having such relatively thin walls 
that this pressure tends to force the inner 
circumferential Wall of the ring into contact 
with the sleeve, and means for preventing 
axial movement of the rings relatively to the 
cylinder. 

6. A sleeve valve compressor for gas in 
cluding in combination, a cylinder having an 
annular delivery port, a sleeve valve within 
the cylinder having a ring of delivery ports 
adapted to register with the annular delivery 
port during the delivery period, a piston re 
ciprocating within the sleeve valve, mecha 
nism for imparting motion to the sleeve valve, 
sealing rings mounted in recesses in the cylin 
der so as to constitute the upper and lower 
edges of the annular delivery port and en 
gaging the exterior of the sleeve, each sealing 
ring comprising an annular trough-like mem 
ber the interior of which is open to the de 
livery pressure and having such relatively 
thin walls that this pressure tends to force 
the inner circumferential wall of the ring 
into contact with the sleeve, and an annular 
perforated distance piece disposed in the out 
let port between the rings and serving to 
maintain the rings in their recesses, the gas 
delivered passing through the perforations 
in the distance piece. 

7. A sleeve valve compressor for gas in 
cluding in combination, a cylinder having an 
annular delivery port, a sleeve valve within 
the cylinder having a ring of delivery ports 
adapted to register with the annular delivery 
port during the delivery period, a piston re 
ciprocating within the sleeve valve, mecha 
nism for imparting motion to the sleeve valve, 
a removable tubular member constituting the 
upper portion of the inner wall of the cylin 
der, the annular delivery port being formed 

between the lower end of this tubular member 
and the upper end of the lower portion of 
the inner cylinder wall, sealing rings disposed 
in recesses respectively in the lower end of the 
tubular member and the upper end of the 
lower portion of the inner cylinder wall so 
as to constitute respectively the upper and 
lower edges of the annular delivery port, 
these rings engaging the exterior of the sleeve, 
and an annular perforated distance piece 
disposed in the outlet port between the rings 
and serving to maintain them in their re 
cesses as set forth. 

8. A sleeve valve compressor for gas in 
cluding in combination, a cylinder having 
an annular delivery port, a sleeve valve with 
in the cylinder having a ring of delivery 
ports adapted to register with the annular 
delivery port during the delivery period, a 
piston reciprocating within the sleeve valve, 
mechanism for imparting motion to the sleeve 
valve, a removable tubuluar member consti 
tilting the upper portion of the inner wall of 
the cylinder, the annular delivery port being 
formed between the lower end of this tubular 
member and the upper end of the lower por 
tion of the inner cylinder wall, sealing rings 
disposed in recesses respectively in the lower 
end of the tubular member and the upper 
end of the lower portion of the inner cylin 
der Wall so as to constitute respectively the 
tipper and lower edges of the annular deliv 
ery port, these rings engaging the exterior 
of the sleeve, and an annular perforated dis 
tance piece disposed in the outlet port be 
tween the rings and serving to maintain them 
in their recesses, each sealing ring compris 
ing an annullar trough-like member the in 
terior of which is open to the delivery pros 
Stre and having such relatively thin walls 
that this pressure tends to force the inner 
circumferential wall of the ring into contact 
with the sleeve. 
. 9. A sleeve valve compressorfor gas includ 
ing in combination, a cylinder, a sleeve valve 
within the cylinder, the cylinder having an 
annular delivery port with which registers a 
ring of delivery ports in the sleeve during 
the delivery period and inlet, ports dispose 
below the annular delivery port, and adapted 
to register with inlet ports in the sleeve dur 
ing the inlet period, a piston reciprocating 
within the sleeve valve, mechanism for im 
parting motion to the sleeve valve, a seal 
ing ring mounted in a recess in the cyl 
inder and engaging the exterior of the sleeve, 
this ring being so disposed as to constitute the 
lower edge of the annular delivery port, 
means for preventing axial movement of the 
ring relatively to the cylinder and at least 
One Sealing ring mounted in a recess in the 
cylinder and engaging the sleeve at a point 
below the inlet ports for the purpose set 
forth, 

10. A sleeve valve compressor for gas in 
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cluding in combination, a cylinder, a sleeve 
valve within the cylinder, the cylinder hav 
ing an annular delivery port with which re 
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gisters a ring of delivery ports in the sleeve 
during the delivery period and inlet ports 
disposed below the annular delivery port 
and adapted to register with inlet ports in the 
sleeve during the inlet period, a piston re 
ciprocating within the sleeve valve, mecha 
inism for imparting motion to the sleeve valve, 
sealing rings mounted in recesses in the cylin 
der so as to constitute the upper and lower 
edges of the annular delivery port and en 
gaging the exterior of the sleeve, means for 
preventing axial movement of the rings rel 
atively to the cylinder, and at least one seal 
ing ring carried by the cylinder and engag 
ing the sleeve at a point below the inlet ports 
for the purpose set forth. 

11. A sleeve valve compressor for gas ill 
cluding in combination, a cylinder, a sleeve 
valve within the cylinder, the cylinder hav 
ing an annular delivery port with which reg 
isters a ring of delivery ports in the sleeve 
during the delivery period and inlet ports dis 
posed below the annular delivery port and 
adapted to register with inlet ports in the 
sleeve during the inlet period, a piston recip 
locating within the sleeve valve, mechanism 
for imparting motion to the sleeve valve, a 
Sealing ring carried by the cylinder and en 
gaging the exterior of the sleeve, this ring 
being so disposed as to constitute the lower 
edge of the annular delivery port and com 
prising an annular trough-like member the 
interior of which is open to the delivery pres 
sure and having such relatively, thin walls 
that this pressure tends to force the inner 
circumferential wall of the ring into contact 
with the sleeve, means for preventing axial 
provement of the ring relatively to the cylin 
del' and at least one sealing ring carried by 
the cylinder and engaging the sleeve at a 
point below the inlet ports for the purpose set 
forth. 

12. A sleeve valve compressor for gas in 
cluding in combination, a cylinder, a sleeve 
valve within the cylinder, the cylinder hav 
ing an annular delivery port with which 
registers a ring of delivery ports in the 
sleeve during the delivery period and inlet 
ports disposed below the annular delivery 
port and adapted to register with inlet ports 
in the sleeve during the inlet period, a piston 
l'eciprocating within the sleeve valve, mecha 
nism for imparting motion to the sleeve valve, 
sealing rings mounted in the cylinder so as 
to constitute the upper and lower edges of 
the annular delivery port and engaging the 
exterior of the sleeve, each sealing ring com 
prising an annular trough-like member the 
interior of which is open to the delivery pres 
sure and having such relatively thin walls 
that this pressure tends to force the inner cir 
cumferential wall of the ring into contact 
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with the sleeve, means for preventing axial 
movement of the rings relatively to the cylin 
der, and at least one sealing ring carried by 
the cylinder and engaging the sleeve at a 
point below the inlet ports for the purpose 
set forth. 

13. A sleeve valve compressor for gas in 
cluding in combination, a cylinder, a sleeve 
valve within the cylinder, the cylinder having 
an annular delivery port with which regis 
ters a ring of delivery ports in the sleeve dur 
ing the delivery period and inlet ports dis 
posed below the annular delivery port and 
adapted to register with inlet ports in the 
sleeve during the inlet period, a piston recip 
rocating within the sleeve valve, mechanism. 
for imparting motion to the sleeve valve, a 
removable tubular member constituting the 
upper portion of the inner wall of the cylin 
der, the annular delivery port being formed 
between the lower end of this tubular mem 
bel and the upper end of the lower portion 
of the inner cylinder wall, sealing rings dis 
posed in recesses respectively in the lower end 
of the tubular member and the upper end of 
the lower portion of the inner cylinder wall so 
as to constitute the upper and lower edges of 
the annular delivery port, these rings engag 
ing the exterior of the sleeve, an annular per 
forated distance piece disposed in the de 
livery port between the rings and serving to 
maintain them in their recesses and at least 
One sealing ling carried by the cylinder and 
engaging the sleeve at a point below the inlet 
ports for the purpose set forth. 

14. A sleeve valve compressor for gas in 
cluding in combination, a cylinder, a sleeve 
valve Within the cylinder, the cylinder hav 
ing an annular delivery port with which reg 
isters a ring of delivery ports in the sleeve 
during the delivery period and inlet ports 
disposed below the annular delively port and 
adapted to register with inlet ports in the 
sleeve during the inlet period, a piston recip 
locating within the sleeve valve, mechanism 
for imparting motion to the sleeve valve, a 
removable tubular member constituting the 
upper end of the inner wall of the cylinder, 
the annular delivery port being formed be 
tween the lower end of this tubular member 
and the upper end of the lower portion of the 
inner cylinder wall, sealing rings disposed 
in l'ecesses respectively in the lower end of 
the tubular member and the upper end of the 
lower portion of the inner cylinder wall so as 
to constitute the upper and lower edges of 
the annular delivery port, these rings en 
gaging the exterior of the sleeve and each 
comprising an annular trough-like member 
the interior of which is open to the delivery 
pressure and having such relatively thin 
walls that this pressure tends to force the 
inner circumferential wall of the ring into 
contact with the sleeve, an annular perforated 
distance piece disposed in the outlet port be 
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tween the rings and serving to maintain them 
in their recesses, and at least one sealing ring 
carried by the cylinder and engaging the 
sleeve at a point below the inlet ports for the 
purpose set forth. 

In testimony whereof I have signed my 
name to this specification. 

HARRYRALPHRICARDO. 


