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to all usion, it may concern. 
Be it known that, I, WILLIAM EDWARD 

SiO:E, a subject of the King of Great Brit 
aia, aid resident of the city of Toronto, 
county of York, Province of Ontario, in the 
iotainion of Canda, have invented certain 
new and useful ...provements in Rotary 
lips, described in the following specifi 

cation aid iiiustrated in the accompanying drawings. 
The principali feature of this invention. 

consists in the novel construction and ar 
i’angelief of parts, whereby the outer ends 
of the piston vanes, pivotally supported 
fron: a rotataile core eccentrically arranged 
it: ; the cylindei', are held in constant 

'otative relation to the inney wall 
, and whereby said piston 

Sales are ar'a aged to overlap and expel the 
laxi; it in volume of fluid through the dis charge 
The objects of the invention are, to mini 
izia asses diac to leakage and friction in a 

B. viing pivotal piston vanes, 
g a perfect, and uniform contact 

cylinder wall and the outer 
es aid to provide the maxi 

Rg area of surfaces between 
oilet, and further to devise, 

chiray be operated at very high 
hich inay be utilized either as a 

essor, a v2 citra machine or a power 

. 

2 

3 (, 

3:2 drawings, figure 1 is a side eleva 
y of any achine with one of the 

e?' ca; is 'enlived. Fig. 2 is a vertical 
nic-sectional yiew of the ma 

3. : 

is a "artical sectional view 
it dipaliy of the shaft. Fig. 4 is 
ive detail of one of the piston 

shoes showing a portion of the ro 
g iing sleitei's. Fig. 5 is a perspec 
'ew of olie of the pivotal piston vanes. 

in Ener'as of reference indicate cor 
in 52 parts it each figure. 

to the drawings, 1 is a cylin 
31 ported on a base 2 and pro 
Tatar recesses 3 at the ends 
end fiages 4. - 

3 are et largements of the central portion 
at the c8 sing extending therearound for 
the E2jo: portion of its circumference form 

- 2--, -, 312 - $523 2.; CSi inels 6 and 7 com 

municating with the intake and exhaust 
openings 8 and 9 respectively. The channel 55 
6 opens into the cylinder at one side thereof 
and the opening extends to a point close to 
the vertical bottom center. The outlet open 
ing 10 through the cylinder wall extends a 
short distance from the vertical top center. 60 

11 is a longitudinal partition wall sepa 
rating the channel 6 from the channel 7 at 
the bottom of the casing. 

12 is an oil duct in the form of a pipe 
forming a communicating passage between 65 
the channels 6 and 7 extending below the 
division wall 11, said pipe having a very 
Smail opening therethrough. 

13 are heads closing the ends of the cyl 
inder and Sectured to the annular fianges 4. 70 
The heads 13 are each formed with annular 
channels 14 arranged to register with the 
annular recesses 3 in the casing 1. 

15 are inwardly projecting annular 
flanges formed on the inner walls of the 75 
heads 18 and arranged eccentrically thereto. 

16 is a cylindrical core having its ends 
recessed to receive the inwardly projecting 
flanges 15 of the heads. 

17 are hardened steel rings fitted within 80 the flanges 15. 
18 is a shaft fixedly secured centrally 

within the core 16 and extending outwardly 
through the heads 13. 

19 are hardened steel rings encircling the 85 
shaft 18 and 20 are roller bearings arranged 
between the rings 17 and 19 and forming 
the supporting bearings for the core 16. 
21 are part cylindrical shaped recesses 

formed in the periphery of the core 16 and 90 
extending longitudinally thereof and spaced 
at equal distances apart. 
22 are recesses arranged adjacent to the 

recesses 21 and also extending longitudi 
nally of the core, the latter recesses being 95 
slightly shallower than the former. 
23 are lanetal strips bedded in the core in 

radial 'elation to the 'ecesses 21 and extend 
ing thereinto and having secured at the 
outer ends the cylindrical shaped bars 24, 100 
the peripheries of which are concentric with 
the recesses 21 forming circular shaped 
channels in the core. 
25 are the piston vanes formed with the 

part cylindical shaped ends 26 adapted to 105 
fit Snugly into the recesses 21 and to pivot; 
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on the cylindrical bars 24. The ends 26 are 
slotted longitudinally at the inner side and 
the bars 24 extend through said slots. 
The slots 27 are sufficiently large to al 

low the vane to swing its maximum move 
ment without engaging the supporting bars 
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24. The vanes 25 are formed arc-shaped of 
a radius corresponding to the radius of the 
inner wall of the cylinder so that they will 
at a certain period in the operation of the 
machine ?it snugly against the cylinder wall. 
The outer ends 28 are formed of cylindrical 
shape. 
29 are the piston contact shoes having 

their outerfaces 30 formed arc-shaped and 
of the same radius as the cylinder and hav 
ing a longitudinal channel 31 opening from 
one side thereof. 
The shoes 29 are bored longitudinally 

forming a cylindrical socket 32 adapted to 
receive the cylindrical shaped ends 28 of 
the piston vanes. The cylindrical ends of 
the piston vanes are slipped into the shoes 
longitudinally and as the walls of the cylin 
drical socket, 32 extend for a distance greater 
than one-half the diameter, the shoe is pivot 
ally connected and securely held to the pis 
ton vane. 

33 are segmental shaped member's prefer 
ably formed integral with the shoes. 29 and 
arranged at the ends thereof extending into 
the annular recesses 3 in the cylinder casing 
and the annular channels 14 in the heads. 
34 are ring members fitting snugly 

against the outer periphery of the segmental 
members 33 and rotatively arranged engag 
ing the outer walls of the annular recesses 3 
and channels 14. The rings 34 rotate freely 
in the annular channels and are fixedly se 
cured to the shoe of one of the piston vanes 
so that they will rotate in unison with the 
piston. The segmental shaped portions 33 
of the shoe members 29 are of such a length 
as to allow the shoes to slide freely for the 
limit of their movement to and from each 
other as the machine rotates according to the 
varying differences in distances of centers 
the long bearing portions presenting the 
maximum bearing surface to the rings. . 
The rings 34 which encircle the several 

shoes at each end limit the outward move 
ment of said shoes and as the outer edges 
of the segmental portions 33 of the shoes 
and rings extend beyond the ends 35 of the 
shoes into the annular channels 14, the shoes. 
being positively held from outward and in 
ward movement in relation to the center of 
the cylinder, so that the surfaces contacting 
with the cylinder surface, remain in a con 
stant rotative relation thereto. The rings 34 hold the shoes against the 
centrifugal action consequently there will 
be a uniform contact with the cylinder sur 
face at all times without any friction due 
to centrifugal force. 

1,153,873 

The piston vanes and shoes are so con 
stucted and arranged that as the shoes are 
drawn inward toward the core the for 
Wardly extending O. G. shaped portion of 
the shoe overlaps and fits snugly against or 
close to the O. G. shaped portion of the head 
of the adjacent piston vane, thus minimizing 
the Space between the shoes and insuring the 
maximum pressure or expulsion of fluid 
through the outlet. 
The inner surface of the cylinder between 

the inlet and outlet openings is provided 
with a plurality of longitudinally arrang 
grooves 36 which extend from end to end 
thereof forming recesses. The lubricatin 
oil is carried around the cylinder by the 
centrifugal action of the rotor and filling the 
grooves 36 forms an excellent oil packing 
for the shoes in their travel in contact with 
the wall of the cylinder. 

In the operation of this machine, the shaft 
and core 16 are rotated by suitable means 
and as the core rotates the piston vanes 25 
and the attached shoes and retaining rings 
also rotate in unison therewith. The shaft 
and core are journaled eccentric to the cyl 
inder but as the shoes are held within the 
annular grooves concentric with the cylin 
der they are maintained in constant and 
positive relationship to the inner cylinder 
wall. The shoes present a very broad con 
tacting surface consequently leakage past 
the shoes is to all practical purposes entirely 
eliminated. As the rotor rotates in the di 
rection indicated by arrow, the piston Vanes 
are swung outwardly on their pivotal sup 
ports in the rotor and both the pivotal con 
nections of the vanes to the rotor and the 
shoes to the vanes are of such a nature that 
the lubricating oil forms a perfect packing 
preventing leakage therethrough. The sev 
eral chambers thus formed between the ro 
tating piston vanes form positive compres 
sion chambers and as the intake port extends 
to a point almost at the vertical bottom cen 
ter, the piston vanes will have swung out 
wardly to practically their maximum dis 
tance before the intake port is cut off. 
. The rotary movement of the piston vanes 
and shoes draws the fluid inwardly and 
when the intake port is cut off the fluid con 
tained between the pair of shoes then located 
between the intake and outlet will be com: 
pressed as the vane is gradually drawn in 
wardly after the shoe passes over the verti 
cal center of the machine. 
sion continues within the crescent shaped 
chamber between the cylinder Wallandotor 
until the shoe of the advance pistori vane 
uncovers the outlet port 10 in the cylinder 
wall. The compressed fluid then escapes 
into the outlet chamber. The piston vane 
continues to close in against the piston core 
reaching its innermost position fitting snugly 
against the core with the rounded back of 

The compres 
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the shoe resting in the longitudiia recess 
2:2 before the outer and forward edge of the 
shoe cuts off the outlet port. 
The piston vanes and shoes are so air 

1:liged and constricted that when the vane 
swings in Wardly to its innermost position 
against the core the C. G. shaped forward 
side of the shoe fits snugly against, the O. G. 
shaped back of the advance vane, conse 
{{uently there Will be no waste space in 
which the compressed fluid will be contained 
but the maximum quantity will be expelled 
through the outlet port. 
The outer peripheral surface of the arc 

shaped piston Vanes corresponds in radius 
with the inner wall of the cylinder and as 
the core rotates the Outer Surface of the 
ane moves into contact with the inner wall 

of the cylinder, making perfect surface con 
tact there with and maintaining a fluid tight 
division between the intake and outlet side 
of the inachine until the following shoe 
closes of the outlet port at the back of the 
piston Vane. This combined operation oc 
cul's with each shoe and all are arranged to 
overiap each other so that it will be readily 
seen that a perfect packing and separation 
will always be maintained without any loss 
die to friction caused by centrifugal action. 
The shoes are rotaially held in a positive 
circular path within the encircling rilugs 34 
and as the 'otor rotates it will be seen that 
each of the shoes will move stuccessively 
closer to the succeeding shoe and then move 
father away owing to the differences be 
tween the center of rotation of the core and 
the enter of rotation of the shoes. Con 
se??ilently he shoes will differentiate in 
speed and they can have a very slight move 
melt within the rotating rings as said rings 
are connected to oie of the shoes of each set. 
The device wiren used as an air pum or 

Yaci in machine or blower will have a con 
siderable quantity of oil as a bath in the bot 
to in chambers, consequently the rings and 
shoes and all parts will be perfectly lubri 
cated as well as packed by the oil to prevent 
loss either through friction or leakage. 

If the device is used as a power unit, being 
rotated by stealin directed into the cylinder, 
the oil will he circuated in a similar man 
her. The pressle within the exhaust 
chanier forces the oil through the con 
minicating oil (luct which has a very small 
opening theretirough only sufficiently large 
to allow enough oil to pass without creating 
a loss in pressure. 

A machine such as described is very com 
pa?t anci inclosed in small compass and may 
be a dated for vario is uses, 
What cialim as iny invention is:- 
1. In a rotary pum, the combination with 

a cylinde', a rotary pistol) core eccentrically 
journaled in said cylinder and piston Vanes 
pivotally connected to said core, of shoe 

members pivotally secured to the outer ends 
of said piston vanes, and rotatable means 
connected to one of said shoe members and 
engaging the remaining shoes arid holding 
them in fixed 
inder. 

2. In a rotary pump, the combination with 
a cylinder, a rotary piston core eccentitically 
journaled in said cylinder and piston vanes 
pivotally connected to said core, of shoe 
members pivotally secured to the olter ends 
of said piston vanes, and ring members co 
tatably supported concentric with the cyl 
inder and operatively engaging said shoes 
and holding them in fixed relation to the 
axis of the cylinder. 

3. in a rotary pump, the combination with 
a cylinder, a rotary piston core eccentically 
journaled in said cylinder and piston vanes 
pivotally connected to said core, of shoe. 
members pivotally secured to the outer ends 
of said piston Vanes, and heads closing the 
ends of said cylinder having annular grooves 
therein concentric with said cylinder and 
adapted to receive the laterally extending 
ends of said shoes to hold said shoes in op 
erating contact with the surface of the cyl 
inder. 

4. In a rotary panp, the combination with 
a cylinder, a rotary piston core eccentically 
journaled in said cylinder and piston vanes 
pivotally connected to said coire, of shoe 
members pivotally sectared to the outer ends 
of said piston vanes and having segmental 
members arranged at the ends thereof, and 
heads closing the ends of said cylinder and 
having annular grooves into which the said 
segmental inembers extend. 

5. In a rotary pump, the combination with 
a cylinde', a rotary piston core eccentically 
journaled in said cylinder and piston vanes 
pivotally connected to said core, of shoe 
members pivotally secured to the outer ends 
of said piston vanes and having segmental 
members arranged at the ends thereof, an 
nular rings encircling Said segmental nem 
bers and forming a running contact there 
for and forming a means for restraining the 
outward movement of the shoes and piston 
vanes die to centrifugal force, said rings 
being rotatively supported in the cylinder 
casing concentric with the inner cylinder 
wall. 

6. In a rotary pump, a cylindrical casing 
having annular recesses at the ends and in 
take and exhaust passages opening through 
the cylinder wall, heads closing the ends of 
said cylinder, a rotary piston core eccen 
trically journaled in said casing, a plu 
rality of piston vanes pivotally connected to 
said core and adapted to swing outwardly 
within the cylinder, shoe member's pivotally 
connected to the outer ends of Said piston 
vanes and having the outer faces are shaped 
to fit the cylinder wali, segmental members 

relation to the axis of the cyl 70 
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extending from the ends of said shoes into 
said annular recesses in the cylinder casing, 
ring members rotatively arranged in said 
annular recesses and operatively engaging 
the outer peripheries of said segmental mem 
bers and restraining their Qutward move 
ment, and cylinder heads classing the ends of 
said cylinder and having concentric annular 
recesses or channels therein into which said 
rings and shoe segments project. 

7. In a rotary pump, a cylinder having an 
inlet port arranged in one side thereof and 
a discharge port in the other side, a piston 
cole rotatively supported eccentrically with 
in Said cylinder, arc shaped piston vanes 
pivotally connected to said core and adapted 
to engage the cylinder wall between the in 
let and discharge port in their rotation, shoe 
member's pivotally connected to the outer 
ends of Said Vanes and having arc-shaped 
faces adapted to engage the inner wall of 
the cylinder, the forward ends of said shoes 
being adapted to overlap the inner ends of 
said vanes connected to the core as the shoe 
approaches the point of cut-off of the dis 
charge port, and means for holding said 
shoes in fixed rotative relation to the axis of 
the cylinder. 

S. In a rotary pump, a cylinder having an 
inlet port arranged in one side thereof and 
a discharge port in the other side, a piston 
core rotatively supported eccentrically with 
in Said cylinder and having longitudinal re 
cesses of arc-shaped cross section formed in 
the periphery, arc-shaped piston Vanes hav 
ing their outer surfaces of a radius corre 
sponding with the radius of the cylinder 
formed with hollow cylindrical shaped in 
ner ends Journaled in said recesses, said in 
ner ends being slotted longitudinally, cylin 
drical shaped bars each supported on a thin 
flat web arranged in the longitudinal re 
cesses in said core and rigid there with and 
extending through the slot in the hollow cy 
lindrical end of said vanes and forming re 
taining journal members, shoe members 
pivotally connected to the outer ends of 
said Vanes and engaging the cylinder wall 
and rotating in constant contact therewith. 9. In a rotary pump, a cylinder having 
an inlet port arranged in one side thereof 
and a discharge port in the other side, a pis 
ton, core rotatiyely supported eccentrically 
Within Said cylinder, piston vanes pivotally 

connected to said core in a sealed joint, and 
having cylindrical shaped outer ends, shoe 
members adapted to engage the cylinder 
wall in running contact and having a cylin 
drical Socket extending longitudinally and 
opening at one side adapted to receive in 
pivotal engagement the cylindrical outer 
end of said vanes to form a sealed pivotal 
joint, and means for holding said shoes in 
constant rotative engagement with the cyl 
inder wall. 

10. In a rotary pump, a cylinder casing 
having an enlarged hollow central portion 
extending therearound for the major portion 
of its circumference forming an arc-shaped 
channel, a division wall at the bottom of 
said casing dividing said channel into intet, 
and exhaust, an iniet port in the cylinder 
wall opening to the iniet channel and ex 
tending to a point, close to said division wall, 
a discharge portin the cylinder waiiarranged 
adjacent to the top and communicating with 
the discharge channel, a piston core rota 
tively journaled eccentrically in said cylin 
der and spaced close to the upper side of the 
cylinder, piston vanes pivotally secured to 
said core and adapted to close the space be 
tween the intake and discharge contact, shoes 
pivotally connected to the outer ends of said 
Vanes and adapted to remain in constant ro 
tative engagement with the cylinder wall, 
and an oil duct leading around the division 
Wall in Said casing and communicating with 

- both intake and discharge channels. 
11. In a rotary primp, a cylinder, heads 

closing the ends of said cylinder and having 
in Wardly projecting annular flanges eccen 
trically arranged, journal bearings arranged 
Within said fanges, a rotary piston core 
having journals supported in said bearings. 
Said rotor extending from end to end of the 
cylinder and engaging said heads, piston 
Vanes pivotally connected to said core, shoes 
pivotally connected to said piston vanes, 
and means adapted to holdi said shoes in 
constant rotative engagement with the cyl 
inder wall. 
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Signed at the city of Toronto, county of 
York, Ontario, Canada, this 25th day of 
November 1912. 

WILLIAM E. SHORE. 
Witnesses: 

D. S. ToUELL, 
E. HERON. 

  


