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6 Claims. (Ol. 230-225) . 
This invention relates to piston compressors 

having rotary valve gear and refers particularly, 
though not exclusively, to compressors for supply 
ing Scavenging air to internal combustion engines. 

5 According to the present invention the admis 
sion of gas to and delivery of gas from the pump 
are controlled respectively by two rotary valves 
which rotate about separate axes extending in the 
direction of the longitudinal axis of the pump 

0 cylinder. 
When the invention is applied to a pump hav 

ing one or more cylinders of the double-acting 
type, each valve is arranged to control at least 
two ports in the valve housing leading respectively 

5 to the two working chambers of the associated 
cylinder. 
The valves are conveniently of the tubular or 

sleeve type, the ports controlled by each valve 
being preferably so arranged that the gas pres 

20 sures on the valve tend to balance each other, 
thereby reducing the resistance to rotation of the 
Valves. 
TWO constructions of a double-acting pistOn 

compressor embodying the invention, together 
25 With Some modified arrangements of the valve 

gear, are illustrated by way of example in the ac 
companying drawingS, in which 

Figure I represents a vertical Section on broken 
line - of Fig. 2. 

30 Figure 2 is a horizontal section on the line 2-2 
of Figure , 

Figure 3 is a longitudinal Section of a modifica 
tion, 

Figure 4 is a horizontal Section on the line 4-4 
35 of Figure 3. 

Figure 5 illustrates in section a modified ar 
rangement Of the Valve gear, 

Figure 6 shows in horizontal Section a further 
modified arrangement of the valves. 

40 Fig. 7 is a vertical section taken on line 7-7 of 
Fig. 1. 

Fig. 8 is a horizontal section taken on line 8-8 
of Fig. 1.- 

Fig. 9 is a vertical Section taken on broken line 
45 9-9 of Fig. 2, and 

Fig. 10 is a vertical section taken on line 0-0 
of Fig. 3. 
In the construction illustrated in Figures 1 and 

2, the compressor, generally indicated at , com 
50 prises a crank 2 from which the drive is trans 

mitted through a connecting rod 3 to a piston rod 
A carrying two double-acting pistons 5 arranged 
in tandem within the cylinders 6 respectively. 
The admission and delivery of gas to and from 

55 the two working chambers of each of the cylin 
ders 6 are controlled respectively by a rotary inlet 
valve and a rotary delivery valve 8 (see Figures 1, 
2, 8, and 9). These valves each extend along the 
total height of their associated cylinders. As the 

60 cylinders 6 are in tandem two inlet valves 7 are 

corresponding cylinders. 

provided and are mounted on a common rotatable 
Spindle 9. Also the two delivery valves 8 are simi 
larly mounted Cn a second spindle 9', the two 
spindles extending in the direction of the longi 
tudinal axis of the cylinders 6. It will be under- 5 
stood that the spindles 9 and 9' need not be par 
allel to the longitudinal axis of the cylinders 6 but 
may be slightly inclined to Such axis. The inlet 
Valve and outlet valve 8 associated with each 
cylinder 6 are, as clearly shown in Figure 2, sep- 0 
arate from each other. The spindles 9 and 9 are 
driven from a shaft 0 through worm gears f and 

' (see Fig. 2). The shaft 0 is driven from the 
crankshaft of the pump so that the valves 7 and 
8 are rotated at the same speed as the crank 2, the 15 
timing of each inlet valve 7 relatively to the corre 
sponding delivery valve 8 being determined in ac 
Cordance with the compression desired. 
Each of the valves 7 and 8 is of the sleeve or 

tubular type. A conduit 2 for supplying the 20 
medium to be compressed communicates with the 
interior of the admission valves 7 through their 
inner ends, as may be seen in Figs. 1 and 3. Each 
admission valve 7 has two openings 3 and 3', 
located, respectively, in the upper and lower por- 25 
tions of each valve, and displaced from one an 
other about the axis of rotation of the valve by 
an angular distance of 180°. As may be seen in 
Fig. 7, the openings 3 of each inlet valve coact 
With portS 3p in the valve housing, and the open- 30 
ings 3' coact with ports 3'p. Each of the ports 
3p communicates, respectively, by means of a 
passage 4 with the upper end of its corresponding 
cylinder. Likewise, each of ports 3'p communi 
Cates, respectively, with the lower end of its cor-35 
responding cylinder by means of a passage 4'. 
The outlet, or delivery, valves 8 are similarly 

constructed, and are shown in Fig. 9 in section 
Corresponding to the section of the inlet valve 
7 shown in Fig. 1. Each outlet valve 8 is pro- 40 
vided with two valve openings 5 and 5' located, 
respectively at the upper and lower portions of 
the valve and displaced about the axis of rota 
tion of the valve by an angular distance of 180°. 
Valve openings S coact with ports 5 (see Fig. 7) 45 
and valve openings f5' coact with ports 5'p. 
Ports 5p open into passages 4 by means of which 
they communicate with the upper end of their 

Likewise, ports, 5' 
open into passages 4' by which they communi- 50 
cate with the lower ends of their corresponding 
Cylinders. - 

A delivery conduit 6, shown in Figs. 2, 4, and 
9 communicates with the interior of the outlet 
valves 8 through their inner ends in the same way 55 
that supply conduit 2. communicates with inlet 
valve 7. Delivery conduit f6 is adapted to be 
connected to a supply manifold T. of an internal 
combustion engine 8. During a downward stroke 
of the pump, i.e. with the valves 7 communicating 60 
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2,084,069 
vides simple valve gear and a simple drive, whilst 
the provision of one valve for the admission and . 
another valve for delivery results in Smaller 
valve diameters and therefore a reduction in the 
space occupied by the compressor. Further 
more the separation of the admission and deliv 
ery valves obviates the necessity for separate 
conduits or partitions in the valves So that manu 
facture of the valves themselves is simplified 
Whilst better conditions Of foW and Smaller 
losses in air pressure both on the Supply and on 
the discharge side are obtained. In construc 
tions embodying the invention, where the valve 
gear can be driven at one-half the speed of the 
crankshaft of the pump or one-third the speed, 
not only is wear reduced, but less power is con 
Sumed for driving the rotary valve gear. 
The provision of tubular valves through the 

interior of which air flow can take place is ad 
vantageous in that the cross-section available for 
the flow of gas through each valve need not ex 
ceed that necessary for the flow of gas to or from 
one working chamber or, in the case of two-cyl 
inder tandem constructions, for one cylinder so 
that the valve diameter can be reduced. Fur 
ther, with tubular valves the flow can be caused 
to take place through the open ends of each valve 
as well as through its walls. The provision in 
this manner of passages at both ends of each 
valve as also at the centre or in the length of 
such valve has the advantage in pumps employ 
ing the tandem arrangement that the shortest 
path from and to each working chamber is ob 
tained and the diameter of the valve is reduced. 

In the case of compressors employed for Sp 
pying air to internal combustion engines, the 
valve gear may be driven, for example, from the 
cam-shaft which drives the fuel pumps or valves 
of the engine. Further, in compressors having 
Several cylinders constituting either one or sev 
eral different stages and arranged. On the same 
axis, a single inlet valve and a single delivery 
valve according to the invention may be em 
ployed for all the cylinders. 

I claim: 
1. A piston compressor comprising a cylinder, 

a piston therefor, means for driving said piston, 
a rotary inlet valve and a rotary. Outlet valve 
disposed adjacent One another on the same side 
of Said cylinder, and a housing for said valves 
asSociated With Said cylinder, said housing having 
paSSage means leading from each of said valves 
to One end of Said cylinder, passage means lead 
ing from each of said valves to the opposite end 
of said cylinder, an inlet conduit terminating in 
a plane substantially tangent to one side of said 
cylinder and an outlet conduit terminating in a 
plane substantially tangent to the opposite side 
of said cylinder. 

2. A piston compressor, comprising a cylinder, 
a piston therefor, means for driving said piston, 
a rotary inlet valve and a rotary outlet valve dis 
posed adjacent One another on the same side of 
said cylinder, a housing therefor associated with 
Said cylinder and having a common passage lead 
ing from each of said valves to one end of the 
cylinder, and a second common passage leading 
from each of Said valves to the opposite end of 
the cylinder, and inlet and outlet conduits asso 
ciated with Said housing. 

3. A piston compressor comprising a cylinder, 

3 
a piston therefor, means for driving said piston, 
a tubular rotary inlet valve and a tubular rotary 
outlet valve for said cylinder, each of said valves 
having a slot-like opening substantially co 
extensive in length with the length of the cylin 
der, a housing for said valves associated with said 
cylinder and having a port for each of said valves 
whose length is substantially co-extensive with 
the length of the cylinder communicating with 
one end of the cylinder, and a second port in said 
housing for each of said valves whose length is 
substantially co-extensive with the length of the 
Cylinder communicating with the opposite end of 
the cylinder, an inlet conduit communicating 
with the interior of said tubular inlet valve, and 
a delivery conduit communicating with the in 
terior of said tubular outlet valve. 

4. A piston compressor comprising a cylinder, 
a piston therefor, means for driving said piston, 
a tubular rotary inlet valve and a tubular rotary 
Outlet valve for said cylinder, each of said valves 
having two slot-like openings disposed 180° 
apart and Substantially co-extensive in length. 
with the length of the cylinder, a housing for said 
valves associated with said cylinder and having 
two ports coacting, with each of said valves dis 
posed 90° apart and whose length is substan 
tially co-extensive with the length of the cylinder, 
one of said ports for each of said inlet and outlet 
valves communicating with one end of the cylin 
der, and One of said ports for each of said valves 
communicating with the opposite end of the 
cylinder, an inlet conduit communicating with 
the interior of said tubular inlet valve, and a 
delivery conduit communicating with the interior 
of Said tubular outlet valve. 

5. A piston compressor comprising a cylinder, 
a piston therefor, means for driving said piston, 
a tubular rotary inlet valve and a tubular rotary 
outlet valve for said cylinder, each of said valves 
being Substantially coextensive in length with the 
length of the cylinder, and each having two ports 
disposed 180 apart near one end of the valve, 
and two ports disposed 180 apart at the opposite 
end of the valve, the two latter ports being dis 
posed 90 with respect to the two former ports, 
a housing for said valves associated with said 
cylinder and having passages connecting the 
former ports with one end of said cylinder and 
paSSages Connecting the latter ports with the 
Opposite end of the cylinder, an inlet conduit com 
municating With the interior of said tubular inlet 
valve and a delivery conduit communicating with 
the interior of said tubular outlet valve. 

6. A piston compressor comprising a cylinder, 
a piston therefor, means for driving said piston, 
a tubular rotary inlet valve and a tubular rotary 
Outlet valve for said cylinder disposed adjacent 
One another on the same side of said cylinder and 
being Substantially coextensive in length with 
the length of the cylinder, a housing for said 
Valves aSSociated with said cylinder, said housing 
having conduit means leading from each of said 
Valves to one end of said cylinder and conduit 
means leading from each of said valves to the 
Opposite end of Said cylinder, an inlet conduit 
Communicating with the interior of said tubular 
inlet valve, and a delivery conduit communicat 
ing with the interior of said tubular outlet valve. 
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