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To all whom, it may concern: M 
Beit known that I, CHARLEs E. SHADALL 

a citizen of the United States, residing at 
Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented certain 
new and useful Improvements in Motors and 
Compressors, of which the following is a 
specification, reference being had to the 
accompanying drawing, forming a part 
thereof. 
The main object of this invention is to in 

crease the available area for valves and ports 
at one or both ends of the cylinder without 
increasing the clearance space. 

It consists in certain novel features of 
construction and in the peculiar arrange 
ment and combinations of parts as herein 
after particularly described and pointed 
out in the claims. 
In the accompanying drawing like char 

acters designate the same parts in the sev 
eral figures. 

Figure 1 is an axial section of a single 
acting compressor embodying the inven 
tion; Fig. 2 is a section on the line 22, Fig. 
1, of one of the oblique cylinder heads and 
valve chambers; Fig. 3 is an inside view as 
indicated by the dotted line 3 3, Fig. 1, of 
one of the cylinder heads; Fig. 4 is a view 
like Fig. 1, of a single-acting compressor 
or motor embodying the invention, but pro 
vided with rotative or oscillatory valves 
of the Corliss type, in place of the auto 
matic valves shown in Figs. 1 and 2; Fig. 5 
is a section of one of the oblique cylinder 
heads and valve chambers on the line 5 5, 
Fig. 4: Fig. 6 is an axial section similar to 
Figs. 1 and 4, showing a motor or compres 
sor embodying the invention in a modified 
form; and Fig. 7 is a section on the line 7 7, 
Fig. 6. 

Referring to Figs. 1, 2 and 3, a designates 
a single-acting compressor cylinder, cut at 
one end in planes at oblique angles to the 
axis of the cylinder and formed or pro 
vided in the present case adjacent to the 
intersection of said oblique planes with a 
bridge or cross piece b. c and d designate 
the cylinder heads, which are fitted and 
bolted or otherwise secured to the oblique 
faces of the cylinder, and are formed with 
inlet or suction ports e, and outlet or dis 
charge ports f respectively. In the pres 
ent illustration these cylinder heads are 

shown as forming the valve chambers or 
cases, and are provided with inlet or suc 
tion valves g, and outlet or discharge valves 
h of the automatic puppet type. The ob 
lique cylinder heads may be cast or formed 
together in one piece, but are preferably 
Separate as shown, to facilitate making and 
finishing them. They are accurately planed 
or finished on their port faces to fit the ob 
lique faces of the cylinder, the bridge or 
cross piece b serving as a support therefor 
at the apex of the cylinder. A trunk pis 
ton i, fitted in the cylinder a, is cut at its 
Working end, as shown in Fig. 1, in planes 
parallel with the oblique faces of the cyl 
inder to which the ported heads are ap 
plied. By thus cutting the cylinder and 
piston at either or each end in one or more 
planes oblique to the axis of the cylinder, 
the available area for valves and ports is 
materially increased for a cylinder of a 
given diameter without enlarging the clear 
ance Space, the oblique plane faces of the 
piston being parallel and corresponding 
with the inner oblique faces of the cylinder 
heads to which they can closely approach. 

Referring to Figs. 4 and 5, showing a 
single-acting motor or compressor cylinder 
and piston of like or similar construction 
the oblique heads c' and d are formed with 
transversely extended or oblong ports e” 
and f', and provided with rotative or os 
cillatory valves g’ and h' of the Corliss type, 
which are positively actuated in the usual 
manner, in place of the automatic puppet 
valves shown in Figs. 1 and 2. Instead of 
cutting the cylinder and piston at either or 
each end in two oblique planes, they may be 
cut in a single plane oblique to the axis, as 
shown in Figs. 6 and 7, in which both the 
inlet and outlet ports and valves are formed 
and mounted in the same head, which af 
fords greater area therefor than the ordi 
nary head arranged in a plane at right 
angles to the axis of the cylinder. 
Various modifications in details of con 

struction may be made in adapting the in 
vention to motors and compressors of dif 
ferent types having valves of different 
kinds, without departing from the essential 
principle of the invention. 
I claim: 
1. The combination of a cylinder having 

the portion in which the piston works cut 
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at one end in a plane at an oblique angle 
to the axis of the cylinder and having an 
oblique plane faced head fitted to the ob 
liquely cut end of the cylinder and pro 

5 vided with a port, and a piston cut at one 
end in a plane parallel with the inner ob 
lique plane face of said cylinder head, Sub 
stantially as described. 

2. The combination of a cylinder and pis 
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cut end of the cylinder and provided with 
ports, and a piston cut at one end in planes 
parallel with the inner faces of the oblique 
cylinder heads, substantially as described. 

5. The combination of a cylinder having 
the portion in which its piston works cut 
at one end in a plane oblique to its axis, 
a plane faced chambered head fitted to the 
oblique end face of the cylinder and pro 
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vided with a port and valve, and a piston 
fitted in said cylinder and cut at one end 
in a plane parallel with the oblique inner 
plane face of the cylinder head, substan 
tially as described. 

6. The combination of a cylinder having 

10 ton cut at one end in parallel planes at an 
oblique angle to their axis, and an oblique 
plane faced cylinder head fitted to the ob 
liquely cut end of the cylinder and pro 
vided with a plurality of valve ports and 

15 valves, the obliquely cut portion of the cyl 
inder receiving the obliquely cut portion of 
the piston, substantially as described. 

3. The combination of a cylinder having 
the portion in which its piston Works cut 

20 at one end in planes oblique to its axis and 
having oblique plane faced heads fitted to 
the obliquely cut end of the cylinder and 
provided with ports, and a piston cut at 
one end in planes parallel with the inner 

25 oblique plane faces of the cylinder heads, 
4. The combination of a cylinder having 

the portion in which its piston works cut 
at one end in planes oblique to its axis 

30 and having a cross piece adjacent to the 

"substantially as described. 

intersection of said planes, separate plane 
faced cylinder heads fitted to the obliquely 

the portion in which its piston works cut 
at one end in planes oblique to its axis, 
plane faced chambered heads fitted to the 
oblique faces of the cylinder and formed 
with ports in the oblique walls next to the 
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cylinder, valves inclosed in said heads and 
seated in said ports, and a piston fitted in 
said cylinder and cut at one end in oblique 
planes parallel with the inner plane faces 
of the cylinder heads, substantially as de 
scribed. 2. 

In witness whereof I hereto affix my sig 
nature in presence of two witnesses. 

CHARLES E. SHADAILL. 
Witnesses: - 

CHAs. L. Goss, 
EMIMIA GoETZ. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 

55 


