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This invention relates to a multistage radial air com 
pressor. 
An object of this invention is to provide a multistage 

air compressor having one stage including a plurality 
of cylinders and pistons with a second stage comprising 
a single cylinder and piston. 
A further object is to provide a multistage air com 

pressor with a single connecting rod or crank for actuat 
ing all of the pistons in the several stages. 
A still further object is to provide a multistage air 

compressor having a plurality of cylinders and pistons all 
positioned in a common radial plane to provide a mini 
mum thickness for economical installation. 

Also, it is an object of this invention to provide a multi 
stage air compressor having at least one stage with its 
piston members being of the inverted type and with all 
of the stages having pistons removable at their outside 
ends for greater accessibility and ease of repair. 

Other features, advantages and objects will become ap 
parent by reference to the detailed description of the in 
vention and to the drawings wherein; 

Figure 1 is a detailed cross-sectional view of an air 
compresser embcdying this invention, and 

Figure 2 is a cross-sectional view of the annular disk 
member together with its valve, as seen in the direction 
of arrows 2-2 of Figure 1. 

Referring now to the drawings and more particularly 
to Figure 1, an air compressor 10 is shown having a hous 
ing 12 of such a shape as to define a plurality of cylinders 
14, 16 and 18 radially disposed with respect to a drive 
shaft 20 and equally spaced circumferentially from each 
other. Within each cylinder, 14, 16 and 18 is slidably 
disposed a piston member 22, 24, 26, respectively, cyl 
inders 16 and 18 together with their pistons 24 and 26, 
respectively, constituting a first stage of compression, with 
cylinder 14 and its piston 22 constituting a second stage 
of compression. Pistons 22, 24 and 26 each are of gen 
erally U-shaped design and have a face portion 28 and 
a hollowed out or bored portion 30. The piston 22 is 
used in a normal manner and has its face portion 28 
adapted to compress air in a chamber 34. The pistons 
24 and 26 in the first stage are of the inverted or inside 
out type and have their bored or concave portions 30 
adapted to compress the air in chambers 36. A plurality 
of ring members 32 are provided for the well known pur 
pose of preventing the escape of air from the chambers 
34 and 36. 
The pistons 22, 24 and 26 are operably connected to 

the drive shaft 20 by means of a connecting rod or crank 
38 rotatably mounted for oscillation in the well known 
manner on an eccentric 40 fixed for rotation with drive 
shaft 20. The connecting rod or crank has an extension 
or projection 42 connected to piston 22 by means of a 
ball and socket universal joint 44. The lower circular 
hub portion 45 of the rod or crank 38 is formed as a 
cam member on its outer rim against which faces 28 of 
pistons 24 and 26 are adapted to bear. Spring member 
48, positioned between a portion 49 of a cylinder cap 51. 
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and the piston 24, is provided for biasing piston 24 into 
engagement with the circular cam 45. A similar spring 
(not shown) also biases piston 26 into engagement with 
cam 45. 

Referring more particularly to Figures 1 and 2, the valv 
ing mechanism for controlling the air intake and exhaust 
will now be described. Since both of the cylinders in the 
first stage of compression are of a similar construction, 
only one of the valve mechanisms will be described. Re 
ferring to Figure 1, the cylinder 16 is formed with an 
open end 50 adapted to be closed by means of an an 
nular plate member having a boss 52 formed thereon 
for projecting into the bore 30, the plate and boss having 
a plurality of passages or bores 54 and 56 and a valve 
recess or pocket 58. Overlying plate and boss 52 is an 
annular metallic disk member 60 having an air passage 
62 and a flexible tongue-like or reed valve portion 64. 
A spacer 66, provided with suitable air passages 68, is 
superimposed on disk 60 to separate this disk and a sec 
ond disk 70 also having an air passage 72 and a flexible 
valve portion 74. A cover or cap 76, provided with air 
passages 78 and 80 and a valve pocket 82, overlies disk 
70, and the cover 76, disk 70, spacer 66, disk 60, and the 
plate and boss 52 are attached to housing 12 by any 
suitable fastening means 84 (Fig. 2). The valve portion 
64 acts as a one-way check or flap valve permitting . 
the intake of air into passage 56 by movement of the 
flexible portion 64 into the recess 58 while preventing re 
turn movement of air from passage 56 by seating of the 
valve portion against portion 86 of the spacer 66. Valve 
portion 74 acts in a similar manner permitting the exhaust. 
of air from passage 54 to passage 80 but preventing re 
turning movement thereof by seating of the valve por 
tion against portion 88 of spacer 66. 
While a set of intake and exhaust conduits or passages 

are shown for only one cylinder, it is to be understood 
that similar intake and exhaust passages are provided in 
the cover plate mechanisms for each cylinder and piston. 
Furthermore, the details of the conduits connecting the 
compressed air delivered from the first stage to the sec 
ond stage are not shown since they form no part of this 
invention. 

Operation 
Referring now to the operation of the air compressor 

embodying this invention, rotation of drive shaft 20 and 
eccentric 40 in a clockwise direction as seen in Figure 1, 
will cause oscillation of crank 38 to draw piston 22 down 
Wardly from the piston shown causing air to be drawn 
into chamber 34 through the intake conduit (not shown). 
At the same time, in cylinders 16 and 18 of the first 
stage of compression, the cam 45 on the crank 38 will 
move piston 26 radially outwardly through its compres 
sion stroke with piston 24, which is spaced 120° from 
piston 26 in phases of operation, moving through the final 
stages of its intake stroke. At this time, exhaust valve 74 
is sucked closed against the shoulder 88 of the spacer 
member and the intake valve 64 is opened by being moved 
into the recess 58 to permit air to be drawn into cham 
ber 36. 
Upon continued oscillation of crank 45, piston 26 will 

move further through its compression stroke with piston 
24 beginning its compression stroke. At this point, the 
air in chamber 36 will be compressed and forced through 
passage 54 opening valve 74 by moving it into the recess 
82 while forcing intake valve 64 to close abutting shoulder 
86 of the spacer member. The compressed air in passage 
54 is then delivered to chamber 34 through suitable con 
duits (not shown). 

After the crank 38 has reached its low dead center 
position, piston 22 will begin its compression stroke and 
the air supplied from pistons 24 and 26 will be com 
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pressed-again by piston-22. The compressed air will then 
be delivered from the second-stage-piston 22 through its 
exhaust port and valve (not shown) to the mechanism 
to be actuated (not shown). 

From-the foregoing it will be seen that thes applicant. 
has provided: a multistage. airs compressor. in which all: 
piston members are operated by a single: oscillating memr. 
ber, and all of the stages are in a common radial plane is 
to permit, a construction whereins the soverall thickness...is 
a minimum thereby conserving space. It will be unders. 
stood that the inventions can be smodified; beyond the il 
lustrated embodiments, and therefore, any: limitations to 
be-imposed are: those set forthin. the following claims: 

I claim: 
1. In a multistage compressor, a drive shaft, first andli 

second stage-compression means, said first stage compris 
inga plurality of cylindess each having a movable piston 
therein, said cylinders being positioned radially of said 
drive shaft and spaced-circumferentially from each other, 
said:second stage comprising a single-cylinder. having a . 
piston therein, and being positioned radially of said shaft 
and spaced circumferentially from said other cylinders, 
connecting. rod means rotatably-mounted on said drive 
shaft, and connecting said shaft and said second-stage 
piston, said rod-means being eccentrically mounted on 
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said drive shaft, and bias means - for yieldably engaging 
said first stage pistons with said connecting rod for move 
ment of said first stage pistons by said-rod upon rota 
tion of said drive shaft, said first stage pistons having. 
faces-directly abutting said connecting rod means. 

2. A compressor having first and second stages of com 
pression-comprising, a drive shaft, a housing surrounding 
said-drive: shaft, said housing being formed with a plu 
rality of cylinders positioned radially from said drive shaft 

30 

and spaced-circumferentially from each other, a piston in . 35 
each-of said cylinders, and a connecting-crank rotatably 
and-eccentrically mounted on said drive shaft, said crank 
having one portion pivotally connected with one of said 
pistons, and other portions of "said crank directly engag: 
ing the faces of the other pistons, said second stage.com. 
prising a compression movement of that piston, pivotally 
connected to said crank, said first stage of compression 
comprising a compression movement of the remaining 
pistons engaged-by the other portions of said crank, rota 
tion of said 'drive shaft causing movement of all of said 
pistons by said crank. 

3. A multistage compressor comprising, a housing, a 
drive shaft, and a plurality of cylinders in said housing: 
said cylinders being positioned: radially of said drive shaft. 
and spaced from each other, an eccentric fixed: to said. 
shaft, pistons in said cylinders, and a connecting crank. 
rotatably mounted on said eccentric, and having a pivotal 
connection with one of said, pistons, the others of said 
pistons abutting said crank on opposite sides of said crank, 
and yieldable. means biasing said other pistons into abut 
ting: engagement, a first stage, of compression including. 
the others of said pistons, with a second-stage including 
the piston pivotally connected with said crank; movement. 
of said drive shaft causing movement of all of said pistons. 
4. A multistage compressor having a drive shaft, and 

an: eccentric mounted on said drive shaft, a housingen 
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closing said shaft and having formed therein a plurality 
of cylinders, pistons in...said -cylinders, and a connecting. 
crank rotatably mounted on said eccentric for moving said 
pistons upon rotation of said shaft, said crank having a 
hub portion surrounding said eccentric and a projecting 
portion, one of said pistons being attached to said pro 
jecting portion, and means, for biasing said other pistons 
into abutting relationship with said hub portion, said com 
pressor having a second-stage-of-compression comprising 
movement of said attached piston, with a first stage corn 
prising movement of said, other pistons by said hub port 
tion. 

5. A multistage compressor, as described in claim 4, 
wherein said pistens have a face. portion and a concave 
portion, said crank being attached to the concave por 
tion of said one piston, said other pistons having their 
face portions abutting the hub of said crank. 

6. A two stage radial gas compressor comprising a drive 
shaft; a housing-enclosing-said-shaft, an eccentric on said 
shaft, a plurality of cylinders in said hgusing spaced from 
each other-and-positioned-in a common plane, pistons. 
slidably-mounted in said cylinders, and means connecting. 
said: pistons-and-said: eccentric for movement of said 
pistons upon rotation of said drive shaft, said means in 
cluding a crank mounted for oscillation on said eccentric, 
said-crank having a plurality of portions adapted to en 
gage a plurality of pistons, means for pivotally connecting 
one of the portions of said crank, with one of said pistons, 
said-other portions of saidcrank having camming surfaces. 
formed integral therewithin abutting relationship with 
others of said pistons, said pistons, having concave port 
tions and face portions, said one piston being connected 
to the concave portion of said crank, said, other portions 
of said 'crank abutting the face portions of said other. 
pistons, said first stage comprising a simultaneous com: 
pression of gas, by said, other pistons, said second stage 
comprising a compression of gas by said one. piston. 

7: A two stage radial gas, compressor comprising, a 
drive shaft, an eccentric fixed on said shaft, a plurality of 
cylinders positioned radially, from, said drive shaft and 
spaced from each other, pistons movable in said cylinders, 
and a connecting, crank mounted for oscillation, on said, 
eccentric for connecting said pistons and said drive, shaft, 
said crank, having portions, integral, therewith abutting 
Some of said pistonson oppositesides of said crank, said, 
crank having a mechanical, connection, with another of 
said pistons, said first stage comprising; a simultaneous 
compression of gasby, said first, named pistons abutting, 
said, crank, said Second stage comprising a compression: 
of gas by. Said mechanically connected piston. 
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