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. This invention relates to rotary air com 
pressors having radial cylinders and has for 
its object to provide improvements in such 
pumps whereby the efficient working and 

5 lubrication thereof are ensured. 
The present invention comprises a gas or 

vapour compressor having a cylinder carrier 
and a cylindrical valve rotating relatively to 
One another, wherein the joint between the 

10 cylinder carrier and the valve is sealed by a 
lubricant. " . . " 

A further feature of the invention com 
- prises a separator or eliminator for separat 
ing oil or other lubricant". from air or gas 

l5 consisting of a series of vertical rods ar 
ranged in a receptacle into which or through 
which the air orgas is passed the vertical rods 
being arranged to cause the stream of air or 
gas to take a sinusoidal path and so inter 

20 cept and collect therefrom the oil and allow, 
it to drain down the rods to the bottom of 
the separator. 

It is proposed to create a film of liquid 
between the worling surfaces in order to 

25 prevent gas leakage, in the following man 
ner. A reservoir of oil, glycerine or other 
liquid is formed in a suitable position which 
reservoir is under the final gas pressure, a 
passage being led from this store of liquid 
to passages in the central valve communicat 
ing with suitably arranged holes or grooves 
in its surface. 
will then force the liquid along the central 
valve and into the valve ports and cylinders 
and thus maintain a liquid seal. Any liquid 
which passes the pistons or the end of the 
valve drains to the bottom of the case from 
which it is picked up by the air suction, 
carried through the compressor, and up into 
the reservoir mentioned above. The oil may 
be picked up by suction by forming a choke 
tube in the suction inlet of the pump capable 
of creating sufficient vacuum by Venturi 

30 

85 

action to lift the oil the required amount, 
a splayer being provided if necessary. 

Suitable baffles of air filters maybe ar 
ranged in the top reservoir to enable the 
discharge gas to deposit the liquid it has 
carried through the compressors. The case, 

50 intermediate and final receivers may be cooled by means of suitable water jackets 
or by air fins. 

The pressure in the reservoir 

An embodiment of the invention is illus trated by the accompanying drawings, 
wherein 

Figure 1 is a sectional elevation through 
the pump and separator, 

Figure 2 a transverse sectional view 
through the cylinders and valve at the high 
pressure cylinders through a-a. 

Figure 3 is a sectional view through the 
valve at the low pressure cylinders through 
b-b. 

Figure 4 is a plan view of a portion of 
the oil collector or separator illustrating the 
path of the air, Figure 5 is a perspective view of the valve, 
and Figure 6 is a view of one end of the compressor casing showing the air cooling 
passages. 

In these drawings 20 is the main cylin 
drical portion of the compressor casing hav 
ing water cooling passages 21. On one end 
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of the casing 20 is bolted an end plate 22 
having at its central portion a hole provided 
with a ball bearing 23 in which rotates a 
power shaft 24, driven from any suitable 
source of power. At the other end of the 
casing is fixed a plate 25 provided with a 
central cylindrical extension 26 forming a 
fixed valve fitting in a bore in a cylinder 
carrier 27, which is formed as an extension 
of the power shaft 24. 
The cylinder carrier 27 is bored at two 

diametrically opposite places to form low 
pressure cylinders C and Cin which recip 
rocate pistons 28 and 29, and at right angles 
to these low pressure cylinders the carrier 
is bored at two diametrically opposite places 
to form high pressure cylinders C and C. 
in which reciprocate pistons 30 and 31. 

Each piston is provided with a gudgeon 
pin 32, of considerable size compared with 
the piston and fits in holes in bosses 34 pro 
vided in the sides of the pistons which are 
of the truncated type. At each end of the 
gudgeon pins 32 a groove 35 is cut away on 
its inner side in such manner as to leave 
upper portions adapted to slide in slots 36 
provided in opposite sides of the cylinders. 
The portions of the gudgeon pins projecting 
beyond the sides of the cylinders are pro 
vided with cranked or eccentric pins 37 pro 
vided with roller bearings-38 on which are 
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mounted rollers 39 which roll in grooves in 
rings 40, there being a ring 40 at each end 
of the gudgeon pin 32. The rings 40 may 
be divided, and the rollers substituted by 
slides, slippel's or equivalent devices. 
The lings 40 are recessed to receive the 

outer races of ball bearings 41, the inner 
races of these ball bearings being mounted 
on eccentric projections 42 extending from 
the inner faces of the end plates 22 and 25. 
By this construction as the power shaft 

24 rotates it carries round the cylinder car 
rier 27 and also the pistons and gudgeon 
pins 32 and their roller's 39 round in the 
grooves in the rings 40, and as these rings 
are mounted on the fixed eccentrics 42 the 
pistons are reciprocated radially in regular 
sequence. - 

The low pressure cylinders C and C° are 
provided with ports 50 and 50 in their 
inner ends, and the high pressure cylinders 
with similar ports 51, 51 each opening on 
to the outer surface of the fixed central valve 
26, the ports 50° and 50 being out of cir 
cumferential alignment with the ports 51 
and 51b. 
The ports 50 and 50 of the low pressure 

2ylinders rotate over ports 52 and 53 arranged 
at opposite sides of the valve 26 (see Fig. 3) 
52 being connected by a passage 54 in TRÀ 
Vaive and a passage 56 in the shaft 24 to an 
air inlet 55, while 53 is connected by a lon 
gitudinal passage 57 to a sinuous cooling 
passage 58 in a plate 69 fixed on the end 
plate 25 of the casing 20 (see Fig. 6). 
The ports 51° and 51 of the high pressure 

cylinder rotate over ports 60 and 61 arranged 
at opposite sides of the valve 26 (see Fig.2) 
61 being connected by a longitudinal pas 
Sage 62 with an opening in the plate 25 
adapted to register during the rotating of 
the valve 26 with a port 72 in the plate 69 
at the other end of the cooling passage 58, 
while the valve port 60 is connected by a longitudinal passage 59 to an opening in the 
plate 25 adapted to register during the rotat 
ing of the valve with an inlet 73 to a final 
sinuous cooling passage 63 in the plate 69, 
the outlet 74 of this passage being connected 
to a pipe 64 leading to a separator 70 in 
which the oil is separated from the air be 
fore it passes through an outlet 71 into a 
compressed air reservoir or to any desired 
motor or apparatus for direct use. 
The low pressure cylinders C, C2, are co 

axial at opposite sides of the valve 26 so 
that when the port 50 of the cylinder C1 
is open through the valve port 52 to the 
air inlet the port 50 of the cylinder C2 will 
be open through the valve port 53 to the 
cooler 58, and the high pressure cylinders 
C and C are at right angles to C and C2 
and also coaxial at opposite sides of the 
valve 26 so that when the port 51 of the 
cylinder C" is open through the valve port 
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61 to the cooler 58, the port 51 of the cyl 
inder C will be open through the valve 
port 60 to the final cooler 63. 
Air or gas passes through the inlet 55, the 

passage 56 in the shaft 24, and the passage 
54 in the valve 26 and then through the 
valve port 52, and when in register there 
with, through the port 50 into the cylinder 
C during the outstroke of the piston 28. 
The continued rotation of the valve 26 closes 
the valve port 52 and opens the valve port 
53 to the cylinder C. so that during the 
instroke of the piston 28 air is compressed 
and passes through the port 53 and along 
the longitudinal valve passage 57 into the 
cooling passage 58 in the end plate 69. The 
outlet of the cooling passage 58 terminates 
in an opening in the plate 69 which when 
brought into register with a longitudinal 
valve passage. 59 during the outstroke of 
the piston 31 places the passage 58 in con 
minication with the high pressure cylinder 
C; through the valve port 60 and cylinder 
port 51 (see Figs. 1 and 2), and during 
the instroie of the piston 31 of the high 
pressure cylinder C the cylinder carrier 27 
rotates to such a position that the cylinder 
}Ort 518 will register with the valve port 
61 which opens into a valve passage 62 of 
which the other end is brought. into register 
with the second cooling passage 63 in the 
piate 69. 
The eliminator or separator () consists 

of a horizontal cylindrical vessel having 
an inlet 80 connected to the compressed air 
delivery pipe 64 and contains a series of 
vertical rods 81 supported between two hor 
izontal plates 82 and 83, a perforated dis 
tributing plate 84 being fixed in the cylinder 
over the inlet 80 so that all the air will pass 
through this plate before passing between 
the rods. The rods 81 are arranged in rows 
as shown in Figure 4, each row being oppo 
site the spaces of the next row so that air 
pasing through these rods will take a sin 
lio is path as shown by the arrows. 
The air passing through the eliminator 

encounters the rods and deposits the Sus 
pended oil on the rods, this oil drains down 
the rods into the space below them, while 
the clean air passes through the outlet 71. 
These vertical rods 81 must be sufficiently 
close together to insure all the oil from the 
passig air collected on them, they must 
however, also be sufficiently far apart to 
prevent the collected oil being taken up by 
the passing air, that is their dimensions, 
number and disposition must be such as to 
prevent the air passing between them at a 
velocity that will not be high enough to 
effect a scouring of the rods, or too low and 
so pass round the rods without depositing 
the oil. 
The oil from the separator 70 passes down 

thiogh a pipe 85 to a longitudinal passage 
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and also with an outlet passage 93 which 
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86 in the valve 26 (see Figs. 2 and 5). The 
passage 86 branches off through radial holes 
87 to circumferential grooves 88 provided 
on the valve surface, each of these surface 
grooves 88 being provided with branches 89 
?eading to the line of ports to ensure the 
formation of a complete oil film round the 
valve 26. vN The valve 26 is provided with circulating 
cooling water spaces 90 communicating by 
a passage 91 with a water supply pipe 92, 
conducts the water to a space 94 between 
the end plate 25 and the cooler plate 69. 
The water then passes through passages 
not shown to the water jackets 21 of the 
casing and is discharged through the outlet 
pipe 95. The oil collected by the rods 81 drains to 
the bottom of the casing 20 in a well 96, 
which communicates by a passage 97 in the 
end plate 22 with radial openings 98 in the 
shaft 24 and which open into the air pas 
sage 56 so that during the rotation of the 
shaft oil will be drawn into this passage 
carried with the air into the cylinders and 
thereby lubricate the pistons. In cases 
where it is desired to compress a gas from 
or to a pressure which may vary consider 
ably, nonreturn valves may be arranged be 
tween any of the intermediate and final re 
ceivers, so that in the event of the final 
pressure being reached in an intermediate 
cylinder the latter is enabled to discharge 
direct into the high pressure passage. 
The case may be in communication with 

either suction, discharge or an intermediate 
pressure, and the shaft passing through the 
case fitted with a gland which gland may 
be fed with oil from the pressure reservoir 
to form a liquid seal at this point. 
The cylinders instead of being arranged 

in diametrically opposite pairs as "shown 
in the drawings may be arranged at any 
suitable angle to one another. 
What we claim and desire to secure by 

Letters Patent is:- 
1. A rotary air or gas compressor, com 

prising high and low pressure cylinders, a 
rotary cylinder-carrier, a fixed cylindrical 
valve having inlet and outlet passages, and 
a gas cooler, the cylinder carrier being pro 
vided with passages leading from the cyl 
inders to the valve about which it rotates 
to place the outlet from a low pressure cyl 
inder in communication with the cooler and 
then the cooler in communication with the inlet of a high-pressure cylinder, and then 
the outlet of the high-pressure cylinder in 
communication with the compressed air 
delivery outlet. 2. A rotary air or gas compressor, com 
prising high and low pressure radial cylin 
ders, a rotary cylinder carrier, a fixed cy 
lindrical valve having ports and inlet and 

leading 

outlet passages connected thereto, and a gas 
cooler, the outer ends of the cylinders ??? 
open and their inner ends provided wit 
passages leading to a bearing face of the 
cylinder carrier on the valve, the cylinder 
carrier rotating on the valve to place the 
low pressure cylinder in communication 
with the cooler and then the cooler in com 
munication with the high pressure cylinder, 
and then the high pressure cylinder in com 
munication with the compressed air delivery 
outlet. 3. A rotary air or gas compressor, com 
prising a plurality of high and low pressure 
cylinders, a rotary cylinder carrier, a fixed 
cylindrical valve having inlet and outlet 
passages connected thereto, and a gas cooler, 
the cylinders being arranged in diametri 
cally opposed high pressure and low pres 
sure pairs in the carrier and the carrier 
provided with passages leading from the 
cylinders to oppositely disposed ports in the 
valves about which it rotates to place first 
one low pressure cylinder in communication 
with the cooler and then the cooler in com 
munication with the high pressure cylinder, 
and then the high pressure cylinder in com 
munication with the compressed air delivery 
outlet and during the same sequence of op 
erations to place the opposite low pressure 
cylinder in communication with the air sup ply and the opposite high-pressure cylinder 
in communication with the corresponding 
low, pressure cylinder. 

4. A rotary air and gas compressor, con prising high and low pressure cylinders, 
rotary cylinder carrier, a fixed cylindrical 
valve having inlet and outlet passages con 
nected thereto, and two gas coolers, the cyl inder carrier being provided with passages 

from the cylinders to the valve 
about which it rotates to place the low pres 

() 
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sure cylinder in communication with one of - 
the coolers and then this cooler in communi 
cation with the high pressure cylinder, and 
then the high pressure cylinder in communi 
cation with the other cooler and from which 
the compressed air is delivered. 5. A rotary air or gas compressor, com 
prising high and low pressure radial cylin 
der?. a rotary cylinder çarrier a fixed ey 
lindrical valve having ports and inlet and 
outlet passages connected thereto, and two 
gas coolers, the outer ends of the cylinders 
being open and their inner ends provided 
with passages leading to a bearing face of 
the cylinder carrier on the valve, the cylin 
der carrier rotating on the valve to place 
the low pressure cylinder in communication 
with one of the coolers and then to place 
this cooler in communication with the high pressure cylinder and then the high pressure 
cylinder in communication with the second 
cooler from which the compressed air is 
delivered. " .. 
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6. A rotary air or gas compressor, com 
prising a plurality of high and low-pressure 
cylinders, a rotary cylinder carrier, a fixed 
cylindrical valve having inlet and outlet 
passages connected thereto, and two gas 
coolers, the cylinders being arranged in dia 
metrically opposed high pressure and low 
pressure pairs in the carrier and the carrier 
provided with passages leading from the 
cylinders to oppositely disposed ports in the 
valve about which it rotates to place first 
one low pressure cylinder in communication 
with one of the coolers and then to place 
this cooler in communication with the high 
pressure cylinders, and then the high pres 
sure cylinder in communication with the 
second cooler from which the compressed 
air is delivered, and during the same se 
quence of operations to place the opposite 
low pressure cylinder in communication 
with the air supply and the opposite high 
pressure cylinder in communication with 
the corresponding low pressure cylinder. 

7. A rotary air or gas compressor having 
he or more pairs of high and low pressure 

cylinders on a carrier rotating on a fixed cy 
lindrical valve of which the ports and pas 
sages are so arranged that air or gas from 
each low pressure cylinder is discharged 
through a cooler into a high pressure cylin 
der, and from each high pressure cylinder 
through a cooler to a separator in which 
the oil is separated from the air. 

8. A rotary air or gas compressor, com 
prising a casing having cooling water cir 
culating iackets and passages, high and low 
pressure cylinders, a rotary cylinder carrier, 
a fixed cylindrical valve having inlet and 
outlet air or gas passages and cooling water 
circulating passages, and a gas cooler, the 
cylinder carrier being provided with pas 
sages leading from the cylinder to the valve 
about which it rotates to place the low pres 
sure cylinder in communication with the 
cooler and the cooler in communication with 
the high pressure cylinder, and then the 
high pressure cylinder in communication 
with the compressed air delivery outlet, the 
cooling jacket and passages of the casing 
being permanently in series with those of 
the valve. 

9. A rotary air or gas compressor in ac 
cordance with claim 7, having one or more 
pairs of radial low pressure cylinders dis 
posed co-axially on opposite sides of the 
valve, and one or more pairs of similarly 
disposed high pressure cylinders arranged 
at right angles to the low pressure cylinders 
on the carrier. 

10. A rotary air or gas compressor in ac 
cordance with claim 7, wherein the coolers 
are in the form of sinuous passages in a 
plate secured to one of the end plates of the 
casing of the compressor. 

11. A rotary air or gas compressor corn 
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prising high and low pressure cylinders, a 
rotary cylinder carrier, a fixed cylindrical 
valve having inlet and outlet air or gas 
passages and lubricating passages to annu 
lar grooves in its cylindrical surface, a gas 
cooler and an oil separator, the cylindrical 
carrier being provided with passages lead 
ing from the cylinder to the valve about 
which it rotates to place the low pressure 
cylinder in communication with the cooler 
and the cooler in communication with the 
high pressure cylinder, and then the high 
pressure cylinder in communication with 
the separator, the oil from the separator 
being forced by the compressed air through 
the lubricating passages to the annular 
grooves in the valve face. 

12. A rotary air or gas compressor, com 
prising high and low pressure cylinders, a 
rotary cylinder carrier, a fixed cylindrical 
valve having inlet and outlet air or gas 
passages and lubricating passages to its cy 
lindrical surface, a gas cooler and an oil 
separator, the cylinder carrier being provid 
ed with passages leading from the cylinder 
to the valve about which it rotates to place 
the low pressure cylinder in communication 
with the cooler and the cooler in communi 
cation with the high pressure cylinder, and 
then the high pressure cylinder in communi 
cation with the separator, the oil from the 
separator being forced by the compressed 
air through the lubricating passages of the 
valve. ? 

13. A rotary air or gas compressor, com 
prising high and low pressure cylinders 
mounted radially on a rotary carrier and 
having pistons operated by gudgeon pins 
extending laterally into fixed eccentric 
rings, a fixed cylindrical valve having inlet 
and outlet passages, the outer ends of the 
cylinder being open and their inner ends 
provided with passages leading to a bearing 
face of the cylinder carrier on the valve, 
and the gudgeon pins of the pistons por 
vided with undercut grooves the sides of 
which pass down the sides of the open ends 
of the cylinders. Y 

14. A rotary air or gas compressor as in 
claim 1, having a rotating cylinder carrier 
carrying a number of radial cylinders rotat 
ing on a fixed cylindrical valve on which 
the ports and passages are so arranged that 
air or gas from each low pressure cylinder 
is discharged through intermediate receivers 
into higher pressure cylinders and finally 
into the separator or discharge pipe. 

15. A rotary air or gas compressor in ac 
cordance with claim 14 in which there are 
one or more coolers in the form of sinuous 
passages arranged in intermediate or final 
passages formed in a plate secured to or 
acting as an end plate of the casing of the 
compressor. 

16. A rotary air or gas compressor in ac 
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cordance with claim 14 wherein the ends of 
the gudgeon pins carry rollers running in 
circular grooves or pathways, in separate 
floating rings running on bearings on non 
rotary eccentrics fixed in the compressor 
casing. s 

17. A rotary air or gas compressor, com 
prising a rotary carrier having radial high 
and low pressure cylinders of which the 
pistons are operated by gudgeon pins ex 
tending laterally into fixed eccentric rings, 
a fixed cylindrical valve having inlet and 

outlet passages, the outer ends of the cyl 
inders being open and their inner ends 
provided with passages leading to a bearing 1 
face of the cylinder carrier on the valve, 
and the gudgeon pins of the pistons pro 
vided with cranked ends carrying rollers 
and extending into grooves in the eccentric 
rings. 
In witness whereof we affix our signatures. 
HENRY SELBY HELE-SHAW. 
THOMAS EDWARD BEACHAMI. 


