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1 
This invention relates to reciprocatory com 

pressors for air or gas of the type having a sleeve 
valve controlling the admission of air to the cyl 
inder from a suction chamber and its delivery 
to an intermediate delivery chamber from which 

8 Claims. (Cl. 230—22) 

the air passes through a non-return valve to the ' 
outlet of the compressor. It has been proposed 
to provide a compressor of this type with a port 
in its cylinder head which communicates with 
the atmosphere and is controlled by a valve which 
normally closes the port but is open to place the 
cylinder in communication with the atmosphere 
and unload the compressor. 
According to the present‘ invention an air or 

gas compressor of the above type is provided with 
a passage extending from the intermediate deliv 
ery chamber (delivery to which is controlled by 
the sleeve valve) to the atmosphere or to the 
suction chamber and with an unloading valve 
arranged to open or close that passage. 
The invention is particularly applicable to com 

pressors in which one end of the sleeve valve 
reciprocates in an annular space between the 
cylinder and an inwardly-projecting part of the 
cylinder head.‘ The intermediate delivery cham 
ber may be constituted by the portion of this an 
nular space beyond the end of the sleeve valve. 
The invention will now be described, by way. 

of example, as applied to a reciprocatory com 
pressor, and with reference to the accompanying 
drawings in which: ' 

Figure l is a vertical section through a cylin-. 
der and associated parts of one form of compres 
sor in accordance with the. invention; . 

' Figure 2 is‘ a section upon the line 2--2 ofFig 
ure 1 looking in the direction of the arrows; 
Figure 3 is an elevation with parts broken away 

to show the internal construction of a second 
form of compressor; and “ 
Figure 4 is a plan of the compressor shown in 

Figure 3 .with a cylinder head removed. 
Referring ?rst to the construction shown in 

Figures '1 and 2, the compressor comprises a cyl 
inder I l which is surrounded by a suction. cham- ' 
berl2 communicating "with the cylinder by an 
annular port or series of ports l3. The'air inlet - 
to‘ the suction chamber is indicated at Hi and. 
water-jacket space around the cylinder at I5, 18. 
'Within the cylinder there reciprccates a sleeve 

valve I1 and inside the sleeve valve a piston I8 
operated by a connection rod 19, the. crank, 
crankcase and lower portion of the cylinder be 
ing omitted in the drawing as the construction 
of these parts is well understood. On the top 
of the cylinder there rests an intermediate head 
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plate '26 and above the 
inder head 2|, the head plate 20 and the main 
head 2| together constituting the cylinder head 
and being secured by studs 22 and nuts 23. To’ 
the underside of the intermediate head plate 20 
there is secured an inwardly-projecting part 24 
of the cylinder head, the part 24 being secured 
to the intermediate plate 20 by screws 25 and the 
whole of the three parts of the head, 20, 2|, 24,v 
being secured together by studs 23 and nuts .21. 
The portion 24 of the cylinder head which pro; 
jects inwardly into the cylinder provides an an 
nular space 28 between itself and the inner wall 
of the cylinder ll which?ts the upper end of 
the sleeve valve I‘! and in which the upper end, 
is able to reciprocate. A suitable internal seal 
ing ring 29 is provided in the top of the sleeve 
valve I‘! to afford the tight joint between it and 
the cylinder head portion 24. This portion 24 is, 
formed with spaced passageways 30, formed by 
short ?utes in its external surface at intervals 
around its lower edge, which passageways are 
always open to the cylinder but are covered by 
the sleeve valve [1, which is raised during the 
suction stroke, so that throughout this stroke 
the intermediate delivery chamber 28 is cut oil 
from communication with the cylinder. 
During the delivery stroke the sleeve valve I‘! 

is lowered and uncovers the communication of 
the passageways 30 with the intermediate deliv 
ery chamber 28 so'that the piston 18 may, dur 
ing the delivery stroke, force the air through the 
passages into the intermediate delivery 
ber 28. v I 

The intermediate head plate 23 is formed with 
an annular space 3|. in its under surface which 
constitutes a continuation of the intermediate 
delivery chamber 28 and this space communi- » 
cates through a ring of ports 32 with the upper 
face of the intermediate head plate 23 where it 
lies within a large outlet port 33 formed within 
the main head casting 2!. 
the ring of ports 32 are closed by‘an'annular 
plate valve 34 which seats on the'upper surface 
of the intermediate head plate 23 above the ports 
32 and is urged downwardly by springs 35 held 
in recesses‘in a ring-shaped casting 36 which 
overlies'but is spaced from the plate valve 3ft.v 
The ring-shaped casting 36 is supported from the 
intermediate head plate 20* by lugs 3'! which pro 
ject from its underside and rest on the plate 20, - 
these lugs being pierced by holes through which, 
pass ?xing studs 38. 

head plate 20 a main cyl-. - 

cham- - 

The upper ends of - 

The normal delivery. ofv 
the compressor thus passes through the plate‘ 
valve 34 into the outlet 33 and the annular de- 
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livery chamber 28 does not constitute any dead 
air space in the compressor because after it has 
closed the communication of the space above the 
piston IS with the intermediate delivery cham 
ber through the passages 33 at the end of the‘ 
delivery stroke, the sleeve valve I? continues to 
move upwardly and forces air out of the inter 
mediate delivery chamber 28 through the valve 
32 until the sleeve valve has reached the top of 
the space afforded by the intermediate delivery 
chamber. When the valve H is near the top 
of its stroke it opens communication between the 
suction chamber l2 and the interior of the cylin-‘ 
der owing to the ring of ports 39 in the sleeve 
valve coming into register with the inlet ports 
l3 in the cylinder wall. 
The intermediate head plate 28 

10 

is also pro- . 
vided with a passage All which leads out of the ’ 
intermediate delivery chamber at 3! to one side 
of the cylinder to a position where it comes be 
neath an unloading‘ port 4| formed in the main 
head casting 2|. The unloading port M is closed 
by an inverted lift-valve 62 which constitutes an 
unloading valve and is provided with a stem ex 
tending upwardly through the cylinder head into 
a control cylinder 43. In the control cylinder 
43 is a control piston 44 which bears upon the 
stem of the unloading valve 152 and the piston 
and valve tend to be lifted by a spring d5. 
The control cylinder 53 is connected by’ a pipe 

46 to an automatic pilot valve, not shown in the 
drawing. The pilot valve is connected to the air 
receiver to which the compressor delivers, or to 
some part connected therewith, and it admits 
pressure to the pipe 48 when the desired working 
pressure is reached. When air is admitted to the 
pipe 46 it causes the control piston to move down 
to open the valve 42 and places the passage 45 
in communication, through the port M, with a 
further portion 41 of the passage which extends 
from the intermediate delivery chamber at 3!. 
As can be seen from Figure 2 of the drawing, 

the passage 47 communicates with a port 48 in 
the lower face of the head 21 and thence by way 
of a port 48 in the intermediate head plate. 29 
and a passage 50 in the cylinder, which consti 
tutes an extension of the passage M, with the 
suction chamber l2. 
In the operation of the unloading device, when 

the valve 42 is closed compressed air is delivered 
to the outlet 33 through the plate valve 34. and 
builds up pressure, in the receiver or other vessel, 
to'which the compressor delivers. When the air 
pressure has been built up to the predetermined 
value, the pilot valve operates and delivers air 
under pressure to the pipe 43, thus causing the 
valve 42 to be opened. When the valve is opened 
vthe‘air delivered by the piston to the intermedi 
ate delivery chamber 28 passes from the inter 
mediate delivery chamber by way of the passage 
40, port 41 and further extensions of the pas 
sages 4'! and 56, to the suction chamber I2. Re 
turn of air past the valve 42 is prevented because 
on the suction stroke of the compressor the com 
munication between the intermediate delivery 
chamber 28‘ and the cylinder is cut off by the 
sleeve valve l1 and therefore all the air passing 
into the cylinder enters it through the ports I3. 
After the sleeve valve I‘! has cut off the interme 
diate delivery chamber from the cylinder it con 
tinues to rise and delivers air through the un 
loading port 4| to the suction chamber 52. In 
the suction belt l2 the relatively hot air which 
has been expelled from the cylinder and to the 
intermediate delivery chamber becomes mixed 

4 
with atmospheric air from the inlet l4 and cooled 
before it is drawn again into the cylinder and 
redelivered through the unloading valve. 
Two results follow from this arrangement of 

the unloading port, namely, ?rst that as hot air 
is not sucked to and fro past the valve on both 
suction and delivery strokes of the piston, the 
valve is not subjected to so much heating as in 
the case where the valve opens a direct com 
munication between the cylinder and the suction 
zone. The risk of the valve reaching a high tem 
perature and causing carbonization of the oil 
is therefore reduced. Secondly, as the inter 
mediate delivery chamber 28 is interposed be 
tween the cylinder and the unloading passages 
and the direction of air flow is always the same 
through these parts, and as also after the piston 
has been shut off from the intermediate delivery 
.chamber ‘the sleeve valve continues to deliver 
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some air, there is less noise from the operation 
of the unloader than has previously been the case. 
Furthermore, as the valve 42 does not lie over 

the cylinder or directly communicate with it 
there is no risk of any damage being done should 
the head of the valve break or the spring 45 
break, while the compressor is in operation. 
With the prior construction it would have been 
possible for the valve head in these circumstances 
to fall into the compressor cylinder, or at least 
to come in contact with the head of the, piston, 
and cause damage. 
Referring to Figures 3 and 4, these, show a two 

cylinder compressor comprising cylinders 60, 6|, 
which contain sleeve valves 62, 63 and pistons 64, 
65. The cylinders are in a single block sur 
rounded by a waterjacket space 63 and ‘ sur 
mounted by an intermediate head plate 67 and a 
main head casting 63. There is a suction cham 
ber 69 and air inlet ‘it, the general arrangement 
of all these parts being similar to that already 
described in connection with Figures 1 and, 2. 
However, the construction di?ersin that theun 
loading port ‘H instead of being located in the 
head as in the case of the unloading port 4! of 
Figures 1 and 2 is located in the cylinder block 
and the lift valve ‘I2 which controls it has a stem 
which extends downwardly through a guide 13 
into a chamber ‘M at the side of the cylinder 
block. The chamber 74 constitutes a passage 
which connects the unloading port with the suc 
tion chamber 69. The valve 12 is urged in a di~ 
rection to close the port ‘H by a spring ‘(5. 
As can be seen from the plan of Figure 4, there 

are two valves 72, one, for each cylinder, and the 
two valves are operated by a single lever 16 hav 
ing a forked end at 17, 78, the two arms of, the 
fork engaging the lower ends of the stems of the 
valves. The forked lever ‘it is pivoted on a 
bracket ‘i9 secured to the exterior of the'cylinder 
block and the lever passes. to the outside of the 
cylinder block through a large aperture. in the 
side thereof. which aperture is covered by a casing 
853. The casing 89 embodies in its upper portion 
an actuating cylinder 3! which contains a piston 
H2 and is connected to an air-supply pipe 83, cor 
responding to the pipe ‘16 of Figure l. The space 
84 in the intermediate head plate 6'1, which cor-" 
responds to the passage 40 of Figure l, is shaped 
so as to extend into the intermediate delivery 
chamber of each cylinder, as indicated by the 
chain lines 85 of Figure 4. It will be appre 
ciated that the sectioned part of Figure 3 is 
taken upon an irregular plane which is approxi-. 
mately represented by the line 3—3 of Figure 4. 
The operation is the same as in the case of . 
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Figures 1 and 2, in this instance both cylinders 
being unloaded simultaneously by operation of 
the same lever. . 

Although a piston and cylinder have‘ been 
shown in the drawings for operating the valves 
which control the unloading ports, it will be ap 
preciated that a sore‘;P or cam or other mechani 
cal device could be employed for operating the 
valve either in addition to the piston or alternate 
ly thereto. The mechanical operation of the un 
loading device may be of service in cases where it 
is desired to start up the compressor and con~ 
nect it by hand to a system of pipe work which is 
already under pressure, as where there are sev 
eral compressors connected to supply a single 
system. 

I claim: 
1. A compressor comprising, in combination, a 

cylinder, a sleeve valve reciprocable therein, a 
piston reciprocable within the sleeve valve, means 
for operating the sleeve valve and piston, a suc 
tion chamber in the form of an annular zone 
around the cylinder communicating with the 
cylinder through ports controlled by the sleeve 
valve, an intermediate delivery chamber com 
municating by ports controlled by the sleeve 
valve with the cylinder, an outlet, a delivery valve 
between the intermediate delivery chamber and 
the outlet, a passage extending from the inter 
mediate delivery chamber into communication 
with atmosphere and an unloading valve ar 
ranged to open and close that passage. 

2. A compressor as claimed in claim 1 wherein 
the passage extending from the intermediate de 
livery chamber, into communication with atmos 
phere leads into the suction chamber of the com 
pressor which suction chamber is itself open to 
atmosphere. 

3. A compressor as claimed in claim 1 wherein 
the cylinder has a cylinder head with an in 
wardly-projecting portion aifording an annular 
space between the cylinder and said inwardly 
projecting portion of the cylinder head, one endv 
of the sleeve Valve reciprocates in said space, and 
the intermediate delivery chamber is constituted 
by a portion of said annular space beyond the end 
of the sleeve valve. 

4. A compressor as claimed in claim 1, wherein 
the unloading valve is constituted by a lift valve 
opening against the flow of air from the inter 
mediate delivery chamber to atmosphere and pro 
vided with means for lifting it from its seating 
against the pressure when unloading is to occur. 

5. A compressor as claimed in claim 1, wherein 
the unloading valve is constituted by a lift valve 
opening against the ?ow of air from the inter 
mediate delivery chamber to atmosphere, and 
wherein means are provided for lifting the un 

2 

40 

50 

55 

6 
loading valve from its seat comprising a cylinder 
and piston and pipe connections for the supply 
of operating pressure thereto. 

6. A compressor as claimed in claim 1, wherein 
the cylinder comprises two cast parts, the one a 
main cylinder-body casting and the other a cast 
cylinder head, with means to secure the head 
to the main casting, the unloading valve is a lift 
valve located in the cylinder head, and the pas 
sage which is opened and closed thereby is con 
stituted in part by a passage cast in the cylinder 
head and in part by a passage in the main cyl 
inder-body casting, the two passage parts com 
municating by ports formed in the joint between 
the cylinder head and the main casting. 

7. A compressor as claimed in claim 1, wherein 
the unloading valve is a lift valve mounted on 
the cylinder of the compressor. 

8. A._compressor, comprising, in combination, 
a cylinder' block and two cylinders side by side 
in the block; each cylinder having associated 
therewith a sleeve valve reciprocable therein, a 
piston reciprocable within the sleeve valve, means 
for operating the sleeve valve and piston, a suc 
tion chamber in the form of an annular zone 
around the cylinder communicating with the cyl 
inder through ports controlled by the sleeve valve, 
an intermediate delivery chamber communicating 
through ports controlled by the sleeve valve with 
the cylinder, an outlet, a delivery valve between 
the intermediate delivery chamber and the outlet, 
a passage extending from the intermediate de 
livery chamber into communication with atmos 
phere, and an unloading valve arranged to open 
and close that passage; and the two unloading 
valves are located side by side in the cylinder 
block and an operating lever engages both un 
loading valves and is operated by a single actuat 
ing means. 

CHRISTOPHER BROOM SMITH. 
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