J.JOYNT AND P. L. BOWSER.
ROTARY COMPRESSOR OR ROTARY ENGINE.

APPLICATION FILED FEB. 12, 1820,

Patented June 20, 1922.

1,419,930,

2 SHEETS—SHEET 1.

<
i
 ——

%
N%Z

H
H
|

Lo

|
i
“

iz
\\\\\ 5
IS S )

Y
a9 — %W/// N \ §
Eram i

i%// =62 s
3 ._./7 “s‘. ym . \\\ g .mn.--, )
g Z,
M_
. e,

22—\
| . T

A (Ip.

oz W,////.r..///,/m %.m&.,. ; \| % /’ VM
gl 0 e

3%
&2

\ \

__
= \\“\\N\\\ n=w

. 9o
Y

s

== gz
ne

B o o

&%

. B
W%W o
SR
DN W
N aVPL
PR
N

Y/
Sz

G

2y

AT ST |



1,419,930.

\

\\\i\

59
091 ¢
'\\\\\\\}\&&\:ﬁ : "&

N\ \\\\\\\\\\ \¥,// >

J. JOYNT AND P. L. BOWSER.

ROTARY COMPRESSOR OR ROTARY ENGINE.
APPLICATIO il

EEEEEEEEEEEEE

\\\\\\ \ '\\\\\\
%

)
it

% \\*

>/

\

0?1’255"@7;\:
P

' Derifors.

e%ﬂ;megﬂ A

eTey L




10

15
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To all whom it may concern :

Be it known that we, James Joxnr and
Prroy L. Bowskr, . citizens of the United
States, residing at the city of St. Louis and

State of Missouri, have invented new and

useful Improvements in Rotary Compressors
of which the following
is a _specification.

This invention relates to improvements in
apparatus designed to operate as a rotary
COIMPTESSOT, yacuum pump, or rotary engine,
and consists in the novel construction here-
mafter disclosed. .

An object of the invention is to provide
a compact and durable apparatus which may

- be efficiently operated either as a compres-

20

sor by ‘mechanically or manually driving the
rotor, or as an engine by means of steam,
compressed air, or other fluid,

Another object of the invention 1s to pro-
vide an apparatus.of the class deseribed in-

~ cluding a stator and an eccentrically mount-
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ed rotor with a yielding piston between the
rotor and stator, the apparatus being so de-
signed that it efficiently operates with a
mmimum degree of friction between the
moving parts.

The invention comprises improved means
for packing the compression chamber of the
apparatus. ’

* The invention further comprises improved
means for effecting the eccentric adjustment,
of the rotor in respect of the stator.

The invention also comprises improved
means for mounting the rotor.

The invention additionally comprises im-
proved means of lubricating the apparatus.

The apparatus embodying the invention

has, for convenience, been illustrated and

will be described in detail as a COmMPTressor,
it being understood, however, that there is
no limitation on the invention by reason of
the selection of the illustrated embodiment
to an apparatus useful alone as a compres-
sor, but that the apparatus, without involy-
ing invention, may be changed to operate
as & vacuum pump or a rotary engine.
With the foregoing objects as well as ad-
ditional advantageous features of construc-
tion inherent in the invention in view, we
have designed the apparatus as hereinafter
fully disclosed reference being made to the

~

accompanying drawings in which— .
Figure 1 is a vertical section through the

apparatus illustrating the details of the con-

‘struction.

Fig. 2 is a cross section through the ap-
paratus,

Fig. 3 is a detailed
sembly.,

In "the embodiment illustrated in the
drawings, the invention is shown as includ-
ing a stator comprising a cylindrical case 1
having a base section 2 for mounting the
apparatus on a support. The case 1 is pref-
erably made of a casting and can be cored.

view of the valve as-

to form a space 3 constituting a water jacket

for cooling purposes, if desired.

End plates 4 ‘are arranged to fit with and
close the ends of the cylindrical case 1, said
end plates 4 being provided with extending
flanges 5 which are designed to constitute ex-
tensions of the base section 2 of the case 1,
Each of the end plates 4 is formed with an
annular recess 6 adapted to receive the ex-
tremities of the case 1 forming a close fit
between the case and end plates. Each of
the end plates 4 has a hollow boss 7 , Which
bosses constitute bearing supports for the
rotor shaft. The rotor shaft may be jour-
naled in the bearing supports by any suit-
able bearing construction, the form illus-
trated in the drawings comprising ball bear-
ings 8 fitted within the supports and held
in place in the usual manner. The bearing
axis of the bearings 8 is concentric with ro.
spect to the axis of the stator. .

The rotor shaft 10 extends longitudinally

through the case 1, and is supported at one -

end directly in one of the bearings 8 at one
side of the apparatus. The opposite end of
the rotor shaft is mounted in a sleeve 11
which sleeve in turn is mounted in the other
one of the ball bearings 8. The shaft 10 is
provided with an annular flange 12 which

constitutes an abutment for a sleeve 13 that

fits over an enlarged cylindrical section 14
of the rotor shaft. The axis of the section
14 of the shaft 10 is slightly eccentric with
respect to the main rotating axis of the shaft
10, and the axis of the sleeve 13 is also
slightly eccentric with respect to the axis of
the section 14, so that by relatively adjust-
ing the position of the sleeve 13 circumfer-
entially with respect to the section 14, the
exact degree of eccentricity for the rotor
support may be accomplished. In order to
effect this adjustment an interlocking con-

55

60

65

70

75

80

85

90

95

100

105



10

15

20

25

30

35

40

45

50

55

60

85

&

nection 15 between the adjacent ends of the
sleeves 11 and 13 is provided, it being un-
derstood that the sleeves 11 and 13 are re-
spectively adjustable circumferentially with
respect to the shaft 10.

A balance weight 9 is arranged to fit over
the sleeve 13, which weight may be adjusted
to balance the rotor aud mounting for the
rotor.

The outer end of the sleeve 11 is formed
with teeth 16 which cooperate with teeth 17
on the end of an adjustable locking collar
18 having a key connection 19 with the shaft
10, the collar 18 having threaded engage-
ment 20 with the end of the shaft 10. Thus
it will be understood that by removing the
key connection between the collar 18 and
the shaft and backing the collar away from
the end of the sleeve 11, the relative adjust-
ment, of the sleeve 11 and the sleeve 13 with
respect to the shaft 10 may be accurately
graduated and that the parts may then be
Tocked by readjustment of the lock collar
18. This adjustment is provided so that the
eccentric mounting of the rotor may be
changed to compensate for wear and to ac-
complish a close fit between the rotor and
stator case.

The rotor 21 is in the form of an open
sleeve having marginal flanges 22 and spaced
central bearing flanges 23. The ends of the
flanges 23 are recessed to receive ball bear-
ings 24 supported between the flanges and
the recessed portions 25 in the sleeve 13, the
ball bearings being held in place by bolts
26 and washers 27.

The external diameter of the rotor is less
than the internal diameter of the stator and,
since the rotor is supported eccentrically
with respect to the stator, the rotor will con-
tact with the stator wall at a segmental area
of the circumference. At either side of the
contacting area there is a gradually increas-

ing segmental space that constitutes a com-.

pression chamber 28.

Tn order to seal the ends of the compres-
sion chamber loose rings 29 are fitted over
each end of the rotor, it being observed that
the rotor slightly overhangs the ends of the
stator case. It will be observed that there
is a slight space between the ends of the ro-

" tor and the end plates of the stator case, thus

since the rings are loose on the rotor, the
rotor may expand longitudinally through
the rings and into this space in the event
of an unequal expansion of the rotor and the
stator.

The rings 29 are provided with oil grooves
30 which serve both to lubricate and seal the
joints between the rotor and stator. The
rings 29 are held in place by retaining rings
32 which are mounted in channels 33 in the
end plates, the rings 32 being adjustable in
order to effect a close fit by lock screws 54
operable in threaded openings in the end
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plates located exteriorly of the channels 33.
Tt will be noted that there is a space 31 be-
tween the rings 29 and the stator case. This
space is provided to permit movement of the
rings 29 and also constitutes oil spaces from
which, by the movement of the rings 29, the
lubricant will be pumped or forced around
the rings effecting equal lubrication thereof.

The space between the rotor and the stator
is separated by a sliding plate 34 that seals
the compression chamber against commum-
cation on the suction or inlet side and the
exhaust or outlet side. This plate 34 is
mounted in a channel 35 formed in the wall
of the stator case that runs longitudinally
substantially the full length of the rotor.
Tt will be observed that the rings 29 abut
against the ends of the plate 34 so as to effec-
tively seal the-joint at the ends of the plate.
The plate moves on a radial line in respect
of the case of the stator and is actuated by
springs 36 toward the wall of the rotor. The
springs 36 are nested in openings through
the stator case and are adjustable by means
of lock screws 87 so that the frictional con-
tact between the plate 34 and the rotor may
be graduated according to operative re-
quirements.

The plate 34 is provided with a sealing
device on the pressure side to prevent loss
of pressure around the plate. The device
consists of a strip 49 running longitudinally
of the plate 34. The strip 49 is seated in
a slot 50 formed in-one wall of the channel
35, and a spring 51 is mounted back of the’
strip, thereby forcing the strip into con-
tact with the side of the plate 34 effecting the
seal. ‘ ’

At either side of the plate 34 are recessed
portions 38 and 39 forming, respectively, a
suction or inlet chamber, and an exhaust or
discharge chamber. Extending from the
bottom of the chamber 37 and communicat-
ing with the interior of the stator is a num-
ber of spaced passages 40 constituting inlet
ports from the suction chamber to the in-
terior of the stator. The suction chamber
is- provided with a removable cover plate
41 having an inlet opening 42 therethrough.
The exhaust chamber has a series of pas-
sages 43 extending inwardly therefrom into
the interior of the stator and is ‘also pro-
vided with a cover plate 44 having an ex-
haust opening 45 therethrough. The pas-
sages 43 constitute exhaust ports which may
be controlled by any form of check valves,
the form illustrated comprising spring valve -
closures 46 removably secured by screws 47
to the bottom of the exhaust chamber.
Suitably arranged expansion springs 48 are
cooperatively adjusted with the valve clo-
sures, so as to resiliently hold the valve
closures on their seats, permitting the valve
closures .to open outwardly by the pressure
within the compression chamber to exhaust 130
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the pressure from the compresison chamber.

While we have illustrated a plurality of
inlet and exhaust ports communicating with
the suction and exhaust chambers, it will be
understood that a single inlet and a single
outlet port will suffice. There is no limita-
tion in respect of the form of check valve
as any known type may be employed.

The apparatus may be driven from any
suitable source of power applied to the
shaft 10.

The operation of the apparatus may be
readily understood from the foregoing de-
scription. It will be observed from the de-
scription of the construction that the rotor
shaft is free to rotate in the bearings 8 and
that the rotor support includes the eccentri-
cally positioned ball bearings 24, that is the
rotor is loosely mounted on the shaft 10. Thus
as the rotor shaft is driven the rotor will be
moved radially in respect of the stator wall,
and will have a short rolling or circumfer-
ential movement on each revolution of the

shaft 10. Since the diameter of the rotor is .

slightly less than the internal diameter of
the stator there will be on each revolution of
the rotor shaft only a slight relative circum-
ferential movement of the rotor in respect of
the stator case. The rotor is not revolved
‘with the rotor shaft, as the bearings 24 permit
the rotor shaft to revolve without revoly-
ing the rotor except for a slight distance,
due to the difference in diameter of the
rotor and the stator. Therefore, the friction
between the movable plate 34 and the rotor
does not appreciably increase the utilization
of power in the operation of the apparatus,
due to the relatively short movement of
the rotor in respect of the plate. It will
be observed also that on each side of the
plate there is a relatively extended seg-
ment of surface contact between the rotor
and the stator which, added to the sealing
effect of the plate 34 in contact with the
rotor, permits the machine to develop a high
compression. Since there is a relatively low

- degree of friction between the moving parts,

the compressor may be operated without the
development of excessive heat, and by a
minimum use of power.

It will be understood. that the construc-
tion may be modified, for instance, by in-
cluding a plurality of pistons and a plu-
rality of inlet and exhaust ports, if de-
sired, and that other modifications of the
construction may be made without departing
from the spirit and scope of the invention.

We do not limit ourselves, therefore, to the

exact construction shown and described, but
what we claim and desire to secure by Let-
ters Patent, is:— : '

1. In an apparatus of the class described,
a stator case, a rotor mounted within the
shaft journaled in the stator, a cy-

lindrical enlargement on the shaft having its

e

axis eccentric with respect to the axis of the
shaft, a sleeve mounted on said enlargement
for adjusting turning' movement relative
thereto, an abutment on said enlargement
for one end of said sleeve, a device for lock-
ing said sleeve in different adjustments rela-
tive to said enlargement, and anti-friction
bearing elements supported by said sleeve
for supporting the rotor.

2. In an apparatus of the class described,
a stator case, a rotor mounted within the
stator, a shaft journaled in the stator, a cy-
lindrical enlargement on the shaft having
its axis eccentric with respect to the axis of
the shaft, a sleeve mounted on said enlarge-
ment for turning movement relative thereto,
means for preventing axial movement of
said sleeve from said enlargement and means
for locking said sleeve in adjusted positions
on said enlargement, bearings supported by
said sleeve for supporting the.rotor, and a
plate mounted in the stator movable radially
into contact with the rotor,

3. In an apparatus of the ‘class described,
a stator case, a shaft extending axially
through the stator case, a cylindrical en-
largement on the shaft having its axis ec-
centric with respect to the axis of the shaft,
a sleeve on said enlargement capable of turn-
ing movements relative thereto, means for
holding the sleeve
sald enlargement, devices for locking said
sleeve in any adjusted position on said en-
largement, bearings supported by said sleeve,
a rotor supported by said bearings within
the stator case, means for holding said bear-
ings in proper position to support the rotor,
a compression chamber between the rotor
and the stator, and elements sealing the ends
of the compression champer.

4.-In an apparatus of the class described,
a stator case, a shaft extending axially
through the stator case, a cylindrical en-
largement on the shaft having its axis eccen-
tric with respect to the axis of the shaft, a
sleeve on said enlargement capable of turn-
ing movements relative thereto, means for
holding the sleeve from axial movement on
said enlargement, devices for locking said
sleeve in any adjusted position on said en-
largement, "bearings supported by said
sleeve, a rotor supported by said bearings
within the stator
said bearings in prover position to support
the rotor, a compression chamber between

the rotor and the stator elements sealing the

ends of the compression chamber, a plate

-mounted in the stator movable radially into

contact with the rotor, and means for press-
ing said plate into contact with the rotor.
5. In an apparatus of the class described,
a cylindrical stator case, a shaft mounted
in the case, a rotor, a support between the
shaft and rotor having means for adjusting
the rotor eccentrically of the axis of the

from axial movement on .

case, means for holding
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stator, and a balance weight for balancing
the rotor, a sliding plate mounted in the
stator and movable radially with respect of
the rotor, and adjustable resilient means for
actuating the plate into frictional contact
with the rotor.

6. In an apparatus of the class described,
the combination with a stator case, of a shaft
journaled for rotation therein, a cylindrical
enlargement on said shaft having its axis ec-
centric with respect to the axis of the shaft,
a sleeve mounted on said enlargement, bear-
ings mounted on said sleeve, a rotor support-
ed by said bearings within the stator case,
a compression chamber between the rotor
and the stator, packing rings encircling the
rotor and sealing the ends of the compression
chamber, and an inwardly movable plate
in the stator having its end contacting with
said rings and having its inner edge ar-
ranged to contact with the periphery of the
rotor.

7. Tn an apparatus of the class described,
the combination with a cylindrical stator
case, of a rotor mounted in the case, a revo-
luble shaft having bearings in the stator case
and being arranged concentrically therewith,
said shaft having an eccentric section, a
sleeve carried by the eccentric section, ad-
justable connections between said sleeve and
the shaft, a balance weight adjustable rela-
tive to the sleeve and revoluble bearings sup-
ported between the sleeve and the rotor.

8. In an apparatus of the class described.
the combination with a cylindrical stator
case, a rotor mounted in said case, a revoluble
shaft for supporting the rotor, a sleeve car-
ried eccentrically with respect to the main
rotating axis of the shaft, a balance weight
adjustable on and carried by sald sleeve, rev-
oluble bearings between the sleeve and the
rotor, a plate mounted in the stator and
movable radially with respect to the rotor,
inlet openings on one side of said plate, ex-
haust openings on the opposite side of said

plate, and packing rings adjustably ar-

ranged to seal the joints between the rotor
and the stator. ' :

9. In an apparatus of the class described,
the combination with a cylindrical stator

1,419,880

case having removable end plates, of a rev-
oluble shaft having bearings in said end
plates and extending longitudinally through
the stator case, a rotor, an eccentric support
having relative circumferential movement
carried by said shaft and supporting the
rotor, said support being adjustable radially
to vary the relative eccentrical position of
the rofor with respect to the stator, a mov-
able plate mounted in the stator case, a seal-
ing device on one side of said plate, and

55

60

means for adjusting the tension of said plate -

for frictional engagement with the rotor,

10. In an apparatus of the class described,
a stator case, a shaft extending axially
through the stator case, a cylindrical en-
largement on the shaft having its axis ec-
centric with respect to the axis of the shaft,
a sleeve on said enlargement having its axis
eccentric with respect to the axis of the shaft
and also with respect to the axis of said en-
largement, means holding said sleeve from
axial movement on the shaft and permitting
turning movement of said sleeve relative to
said enlargement, bearings supported by said
sleeve, a rotor supported by said bearings
within the stator case, a compression cham-
ber between the rotor and the stator, rings
encircling the rotor and sealing the ends of
said chamber, devices for holding said rings
properly positioned, an inwardly movable
plate within the stator case between said
rings, and means for moving said plate in-
wardly into contact with the periphery of
the rotor.

11. In an apparatus of the character de-
scribed, a stator case, a rotor mounted within
the stator, a shaft journaled within the
stator, a cylindrical enlargement on the shaft
having its axis eccentric with respect to the
axis of the shaft, a sleeve mounted on said
enlargement and being capable of turning
movements to different adjusted positions,
means for locking the sleeve in different ad-
justed positions on said enlargement, and a
balance weight in connection with said.
sleeve. ‘

JAMES JOYNT.
PERCY L. BOWSER.
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