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My invention relates to rotary machines, 
and in general my aim is to provide an ex 
ceptionally efficient rotary machine for rais 
ing, transferring or compressing liquids or 
gases. In this machine I employ a plural 
number of pistons mounted within a single 
rotatable cylinder or rotor, together with a 
revoluble shaft having a plural number of 
eccentrics rotatably coupled to the pistons. 
All these elements revolve together within a 
casing or chamber, substantially as herein 
after shown and described, to produce a 
balanced smoothly-acting aggroupment of 
working parts adapted to pump or compress 
liquids or fluids. The pistons may be either 
flat or cylindrical in form, and the working 
chambers in the cylinder or rotor constructed 
accordingly. The cylindrical form of piston 
is preferred in a compressor, to permit piston 
rings to be employed as commonly in recip 
rocable engines and pumps. However, the 
machine will function satisfactorily with flat 
pistons for certain classes of work. 
Now, referring to the drawings, Fig. 1 is 

a sectional view longitudinally of the ma 
chine, excepting the shaft which is shown in 
elevation. Fig. 2 is an end elevation with 
the end plate or cover removed. Fig. 3 is a 
vertical section of the machine on line 3-3 
of Fig. 1, and Fig. 4 is a similar sectional view 
on line 4-4 of Fig. 1. Fig. 5 is a sectional 
view horizontally through the casing, and 
showing the working parts therein in eleva 
tion. Figs. 6 and 7 are end elevations of the 
cylinder or rotor, and Fig. 8 is a perspective 
view of the drive shaft, and Figs. 9 and 10 
elevations of the separate pistons. Fig. 11 
is a sectional view of a modified form of 
machine embodying the invention, and Figs. 
12 and 13 are side and end elevations of the 
rotatable cylinder or rotor. Figs. 14 to 17 
are diagrammatic views, showing the work 
ing parts in different working positions 
during one revolution of the shaft and one 
half revolution of the rotor. 
As delineated in Figs. 1 to 10, the machine 

comprises a cylindrical body 2 containing a 
circular chamber 3. One end of this § 
is closed by an integral wall of the casing, 
and the opposite end by a removable head or 

plate 4, or both ends of the casing may be 
provided with removable heads if desired. 
Separate inlet and outlet ports or passages 5 
and 6, respectively, are provided within body 
2 at opposite sides of circular chamber 3, each 55 
port extending circumferentially of the cham 
bel for a substantial distance, say approxi 
nately ninety degrees, thereby leaving a 
closed area of approximately the same arc 
at the top and bottom of the chamber be- so 
tween the two ports. A shaft 7 extends 
through body 2, one end having rotatable 
bearing within plate 4 where a hollow gland 
member 8 and packing material is provided 
to prevent leakage. 
with a lubricant, and a certain degree of suc 
tion is produced in this machine which feeds 
the lubricant to the working parts through 
suitable ducts or passages 9 in the shaft. 
The opposite end of shaft 7 extends through 70 
a second gland member 10 fastened by screws 
or bolts 11 to, body 2, and a drive pulley or 
gear (not shown) may be fastened to the ex 
posed end of the shaft, or any drive coupling 
may be used. Two circular eccentrics 12-12 
form integral parts of shaft 7 where they 
may revolve in separate orbits side by side 
within circular chamber 3. These eccentrics 
are one-hundred-and-eighty degrees apart, 
the centers being equally distant from the 
axis of the shaft, which is offset or eccen 
trically-related to the axis or center of cir 
cular chamber 3. The degree of offset or 
eccentricity of shaft 7 to the center of cham 
ber 3 is exactly one-half of the radius of 
orbital travel of each eccentric 12-12. As 
a result the circular orbit of each eccentric 
12-12, as defined by the center of the eccen 
tric, touches the axis or center of circular 
chamber 3. This relationship of parts is 
essential, otherwise rotatable movement of 
the rotor member 14, as hereinafter described, 
cannot occur. 

Rotor member 14 is cylindrical and rotates 
within chamber 3 with a close fit at its circum 
ference and its opposite ends. The center 
of its rotative movement is therefore the axis 
or center of chamber 3. Rotation is imparted 
to rotor member 14 by both eccentrics 12-12 
when power is applied to revolve shaft 7. 

Gland member 8 is filled 65 
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A pair of power translating elements, herein 
also referred to as pistons, 15-15 respec 
tively, are rotatably connected or coupled to 
the eccentrics 12-12. Thus, each piston has 
a circular opening therein within which its 
eccentric fits, the opposite ends of the piston 
being curved or rounded in the same degree 
as circular chamber 3, although not neces 
sarily. The piston may be either a flat bar 
or block, as shown in Figs. 1 to 10, or it may 
be of cylindrical formas shown in Figs. 11 
and 13. Assuming a flat block is employed, 
the piston embodies two parallel straight 
sides or edges equally distant from the center 
of the bushed opening therein. Rotor mem 
ber 14 in that case is formed with two 
straight-sided channels 16-16' extending 
diametrically across the flat end faces there 
of. When two channels are used, as deline 
ated in Figs. 1 to 7, they lie at right angles, 
or in other words, are quartered in respect 
to the circle. In these views the piston 15 
within channel 16 is shown at the middle of 
its stroke, and the piston 15 within channel 
16' is at one end of its stroke. Also, the two 
eccentrics 12-12 are centered in the same 
vertical plane as the center of rotatable 
member 14, and in that relationship of parts 
take note that the center of circular eccentric 
12 is co-incident with the center or axis of 
rotor member 14. This is a dead center posi 
tion for that piston and rotor member 14, 
wherefore in the absence of a second eccentric 
differently positioned, a binding or locking 
action would take place, thereby either pre 
venting or interfering with the free rotation 
or rotor member 14. In connection with the 
foregoing also observe that each eccentric is 
circular and can only revolve within the cir 
cular opening in the piston with which it is 
coupled, and that no slot is used in the piston 
to permit other play or movement between 
the eccentric and the piston. 

In operation, when shaft 7 is rotated the 
two eccentrics 12-12 co-act with the two 
pistons 15-15' to revolve rotor member 14. 
Two revolutions of the shaft are required to 
produce one revolution of the rotor member. 
The pistons are carried around with the rotor 
member and are moved back and forth with 
in their respective channels or working 
chambers by the eccentrics, each single revo 
lution of the rotor member producing a for 
ward stroke and a return stroke of the pis 
tons. Each piston is double-acting, that is, 
its opposite ends function to draw in a charge 
and to expel a charge at the same time, and 
as two pistons are used at right angles with 
in a single rotor member, the pumping oper 
ations of the two pistons overlap and a con 
tinuous flow or compression of fluid takes 
place. Although a rotary machine, each pis 
ton operates within its working chamber in 
the same way as a reciprocating piston oppo 
site a fixed abutment, that is to say, the pis 

1858,894. 

ton is oscillated or reciprocated in respect to 
the circular wall of the casing. The revo 
luble shaft and its eccentrics produce such 
oscillatory movement of the pistons. In ad 
dition the pistons are carried around by the 
rotor in an orbit eccentric to the circular 
Wall of the casing. The operation is smooth 
and silent, and the machine may be rotated 
at a high speed with a minimum application 
of power. Its construction also lends itself 
to quantity production at a low cost. 
In Figs. 11 to 13, I show a modified form 

of machine, in which like parts are desig 
nated by the same characters used in Figs. 
1 to 10, inasmuch as the working parts are 
related and operate in the same way, and 
differ only in shape or form. Thus, the cas 
ing is of greater length, and the rotor mem 
ber is an elongated cylindrical body instead 
of a flat disk. This cylinder is not channeled 
at its ends but is formed instead with a pair 
of circular openings or chambers 18-18' spaced apart and extending at right angles 
diametrically through the body. Accord 
ingly, the two pistons 19-19' are round or 
circular in cross section instead of flat, to 
permit sealing or packing rings 20 to be em 
ployed as commonly in reciprocable pistons. 
The rotor member 14 of the rotory machine 
or pump previously described is provided 
with an axial opening or passage 14, of a 
size to permit passing shaft 7 and its eccen 
trics 12-12 therethrough in assembling the 
machine. This passage connects chambers 
18-18 with each other and therefore the 
compressed liquid in one chamber would 
pass into the other chamber, through passage 
14, with consequent loss of suction or pres: 
sure, unless communication between said 
chambers is shut off. Applicant has found 
that the axial opening will be effectually shut 
off when the relative diameters of the rotor 
member and the eccentrics are such as will 
permit the use of pistons of sufficient length 
to continuously cover the axial opening 
throughout their full stroke, while keeping 
the capacity of the pump within practicable 
limits. Obviously, the dimensions of the 
machine may also be changed and more than 
two pistons employed in a single rotor mem 
ber by merely extending the length of the 
cylindrical casing and rotor member, and 
duplicating the parts. Roller or ball bear 
ing may be used, and other modifications can 
be made without departing materially from 
the inventive concept. Therefore, I do not 
wish to be limited to the exact details of con 
struction shown and described herein, but 
desire the claims to be construed as broadly 
as the invention and prior art permits. 
that connection, attention is directed to my co-pending applications for improvements in 
rotary machines, Serial Numbers 348,326 and 
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What I claim, is: 
1. A rotary machine or pump, including 

a casing, a circular chamber within said cas 
ing having inlet and outlet ports at opposite 
sides thereof, a cylinder rotatably confined 
within said chamber having an axial open 
ing, a pair of working chambers extending 
at right ??? to each other, diametrically 
through said cylinder and at opposite sides 
of said opening thereof, pistons within said 
working chambers having circular openings 
therein, and a revoluble shaft having a pair 
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of diametrically related integral eccentrics 
operating within said piston openings, said 
shaft being eccentrically mounted with re 
spect to the axis of said circular chamber; 
and the respective diameters of said eccen 
trics, piston openings and axial cylinder 
opening being substantially equal and the 
diameters of said rotatable cylinder and said 
eccentrics being limited to dimensions in 
which the axial opening of said rotatable cyl 
inder is covered by each of said reciprocat 
ing pistons throughout its full stroke. 

2. A rotary machine or pump, including 
a casing having a circular chamber and in 
let and outlet ports, a cylinder rotatably con 
fined within said chamber having an axial 
opening and also a pair of working cham 
bers extending diametrically at right angles 
to each other opposite said parts, flat pistons 
slidably confined within said working cham 
bers having circular openings therein of sub 
stantially the same diameter as said axial 
opening, and a revoluble shaft having a 
pair of diametrically-related integral ec 
centrics operating within said piston open 
ings, said shaft being journaled in offset 
relation to the axis of said rotatable 
cylinder a distance equal to the radius 
of orbital travel of said eccentrics, and 
the respective diameters of said eccentrics, 
piston openings and axial cylinder open 
ing being substantially equal and the di 
ameters of said rotatable cylinder and 
said eccentrics being such that said axial 
opening is covered by each of said recip 
rocating pistons throughout its full stroke. 

3. A rotary pump, comprising a casing 
having a circular chamber and inlet and out 
let ports on opposite sides of said chamber; 

: an integral disk-shaped rotor member Sup 
ported rotatably within and by the circular 
wall of said chamber, said rotor member 

permit their passage through said axial open 
ing in said rotor member and of a thickness 
equal to the cross section of said piston cham 
bers; and a pair of pistons slidably confined 
within said piston chambers having circular. 
openings for said eccentrics, the dimensions 
of said rotor eccentrics, opening and pistons 
being such as to assure continuous covering 
of said axial opening in the rotor member 
for all practical dimensions of said rotor and 
said eccentrics. 
In testimony whereof I affix my signature. 

DANIELAPPEL. 

having piston chambers extending through 
said rotor diametrically at right angles to 
each other and being formed with an axial 
opening between said piston chambers; a 
circular cover affixed to said casing having 
a journal opening offset in respect to the axis 
of said casing and closed at its outer end; a 
drive shaft journaled at one end in said 
cover, said shaft having a pair of circular 
integral eccentrics spaced one hundred and 
eighty degrees apart, each of a diameter to 
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