Dec-2,1941. U G BUCKBEE 2,264,616

ROTARY COMPRESSOR

Filed Sept.. 21, 1938 3 Sheets—Sheet 1 _
<
85 o N
B2+ 6 F/g / |
' 128 se6z 797 69 W0

: 4
NN
Q\6J &t} ; 1
I

‘ '\ - ~—® \73 +
-0 67 I

s L7 52 A N
83 3% 12040519 6 89 R85
e V27N
P L s @)
25 8|5 i}
N S B4
40
- 3> 250
- [ % ZE = N 3739
s 0Ly i35
7 B
i
L 756 38
i 43
4l 45
21 22
I//AV
77 ot
250 88%Y 432 e |
Tl L Euc/viE

ey ﬁ‘o—u/lﬁ:—\ | bﬂartamwn)/.s




Dec. 2, 1941.

J. C. BUCKBEE

ROTARY COMPRESSOR’

Filed Sept. 21, 1938

Tigg &

89
J

80
872

Z
BT

5. 15 172324« 1 4

)

==

242318 16 6
7 1

2,264,616

3 Sheets-Sheet 2

83 g3
L Y/ L
84 10 %////// RNES
34 \FR PN , ’E
7 ' 5(19 a5 3 5 ao,rl 45%
il Ngs 00 L 860 Il
29 28[i87 147 N  B7H36H Sl
88 25> & AN 43 46
3231 = = 44
2721 . / 122
48 9 10 “™4
2 3 7% s
/ T —— /) 43
' 25“’88X |
1
' Jrwentor
L Tt L FPrcklaes

Bay é;”%:u\ |
) . ﬂtl’o:!wnyd‘_




12,264,616

3 Sheets-Sheet 3

J. C. BUCKBEE
ROTARY COMPRESSOR
Filed Sept. 21, 1938

" Dec. 2, 1941.

:| rnuentor

o

G6
o N
86 \
26 4
Te .Vm\\\ 96
| 7 s
J ;
7/ . - ]
IL 29 8IS .
| Q17 9L 86
99 @) 7 1
XU \n\ { \&
M/ Y
Q\. \x\
.\ __.W )

: TR
 GITLTSL Yoo
: 66

ll

T
]||||I\|'

)
|l||‘||‘
|
[t

[

41

i
Q

6T

911 .
ol

29

2607 -
101

201
2Ir

¢l

LZ?hﬁ E]_:’/uc%rbgg



‘Patented Dec. 2, 1941

2,264,616

STATES P&’E’EN@ @FEEQE

2,%84, 616
ROTARY COMPRESSOR
John C. Buckbee, Los Angeles, Calif.
 Application September 21, 1938, Serial Ne. 230,985
(CL. 236--152) .
" ed to the stator ! and support bearing members,

- 12 Claims,

_This invention relates to rotary pumps and en-
gines of the“type in which a cylindrical rotor

having radially slidable vanes is eccentrically

mounted in a cylindrical casing. The particular
design disclosed herein is adapted for use as an
air pump but it will be understood that various
features of the invention may also be employed
in rotary engines and motors

A broad object of the invention is to provide .

improved lubrication in a rotary machine of the
type referred to.

Another gbject is to reduce vibration and pro-
mote smooth operation of siich devices.

Another object is to provide a practicable ro-
tary engine or pump structure of the vane type in
which an effective fluid seal between the rela-
tively movable parts can be readily produced and
maintained.

Another object is to promote the efficiency of a
rotary pump operatmg under varymg load con-

- ditions.

The manner in which the foregoing objects are
achieved will be explained by describing in de-
- {ail, with reference to the drawings, the construc-
tion and operation of an sip pump in accordance
with the invention, it being understood that vari-
ous changes and adaptations of the particular
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which in turn rotatably support a shaft 7 on
which a cylindrical rotor 8 is mounted, the rotor
being positioned eccentrically within the casing
3. The heads § and § may also have passages 8
therein for the circulation of cooling liquid.

The rotor 8 is of smaller diameter than the
inner surface 8 of stator ! and is positioned ec-
centrically within the stator so that its periph-
ery approaches very close to the inner surfsce 3
of the stator | at one point so as to provide for
effecting g fluid seal between the rotor and cas-
ing along the line where they most nearly ap-
preach. The rotor 8 is provided with a plurality
of radial slots & extending from end to end of
the rotor, in which slots there are slidably mount-
ed vanes 0. In operafion, the rotor is rotated at
relatively high velocity so that the vanes 18 are
urged outward toward the inner surface § of the
stator by centrifugal force. The stator { is pro-

" vided with an inlet port §! on one side and an

outlet port {2 on the other side so that when the

- rotor is rotated in clockwise direction (referring

2!

ot

structure disclosed may be made without depart-, ,

ing from the invention.

In the drawings’ :

Fig. 1 is a partial plan vlew showing in general
exterior aspect an air pump constructed in ac-
cordance with the invention;

Fig. 2 {5 o vertical longitudinal section through
the pump, the section being taken in the plane
IT—IT of Fig. 1;

Fig. 2—A is a sectmnal view similar to Fig 2,

but on a larger scale and showing only one end

" portion of the pump;

Fig. 8 is & cross section through the pump taken
in the plane III—III of Fig.1; and

Fig. 4 is a detail inside fa.ce view of an adjust-
ing end plate of the unit.
- Referring to the drawings, the air pump there-
. in disclosed comprises a casing’ member [ of

to Fig. 3), the air or other gas to be pumped,
which enters through the inlet port i1, is trapped
in the pocket created between the vanes {0 and
between the surface of the rotor and the surface
¢ of the casing, and is carried around with the
rotor and compressed &s the rotor surface ap-

30 proaches the casing surface, and finally dis-

33

charged through the port §2.

Insofar as the general structure so far described
" Is concerneq, it is in accordance with the general |
well-known principles of rotary pump design.

~ A common defect of older rotary pumps of the
type described is that they tend to vibrate due’
to the fact that under varying conditions of load,
varying radial forces are applied in different di-
rections to the rotor. Thus under conditions of

40 no load the chief force acting upon the rotor is.

45

roughly cylindrical shape, which is stationarily -

supported on a suitable base 2 and is provided
with an inner cylindrical surface 3 constituting

one of the walls of a compression chamber. For’

convenience the member { will hereinafter be re-
ferred to as the stator. The stator § may be pro-
vided with o water passage § for cooling pur-
poses.

The opposite ends of the stator §{ are closed.

gravity, which of course exerts a downwardly di-
rected force. - On the other hand when a pump
of older design of the type described is working,
new forces are developed which act radially on
the rotor In directions other than downward, so
that they oppose the force of gravity, some times
exceeding it, and at other times being less than
it. ‘These varying radial forces tend to shift the
rotor and shaft, throwing undesirable strain on

50 the bearings and often causing severe vibration.

In ‘accordance with the present invention, I
greatly reduce the vibration resulting from the -
causes referred to by fixing the plane of eccentric-~
ity of the rotor and casing (as indicated by the

by heads B and 8, respectively, which may be bolt- 55 lne. 18 in Fig. 3), at an angle to the horizontal,
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with the line of closest abproach of the rotor to

the casing closely adjacent to the lower part of -

outlet port (2. With this construction the forces
resulting from the compression of gas between
the upper surface of the rotor and the juxtaposed
surface of the casing act in a general downward-
ly direction on the rotor, thereby holding the
rotor shaft firmly in its bearings, avoiding vibra-
tion and chattering in the bearings, and giving
a smooth, quiet-running machine.

The fact that the compression of the gas takes
place on the upper side of the rotor also facili-
tates free entry of air or gas into and out of the
machine, further reducing vibration of the ma-
chine by minimizing eddy currents of air or gas
within the machine and contributing to its
smooth operation and efficiency. Other advan-
tages of the particular orientation of the rotor
as shown will be discussed later in connection
with the lubricating system of the machine.

"In a machine of the type disclosed, it is de-
sirable that the ends of the rotor and the vanes
be liquid sealed with respect to the casing as well
as that the outer edges of the vanes 10 be so
sealed with the inner surface 3 of the casing.
Heretofore, to the best of my knowledge, it has
been the practice to carry the ends of the rotor
out to contemplated running ¢learances with the
heads of the casing, the actual clearance in op-

eration being determined by the thickness of the

gaskets placed between the ends of the cylindrical
casing and the heads, and by the extent to which
the bolts holding the heads in place were tight-
ened. This was obviously a crude and uncertain
method of construction where clearances meas-
ured in thousandths of an inch’must be secured
and maintained to secure efficiency.

In the machine disclosed, I permit of accurate
adjustment of the clearance between the ends of
the rotor 8 and vanes 10 and the abutting sur-
faces of the casing by providing separate inner
head members 15 and 16, respectively, which are
slidably mounted in counterbores 17 and i8, re-
spectively, in the opposite ends of the casing
member 3. These counterbores extend inwardly
from the ends of the casing 3 substantially be-
yond and into overlapping relation with the ends
of the rotor 8. The heads 15 and 16 are provid-
ed with apertures 19 and 20, respectively, for the
passage of the rotor shaft 7 and for admitting
lubricant to the vane slots 9, and are machined
to closely approach the end faces of the rotor and
the ends of the vanes {0 to provide for effecting
a fluid seal therewith. :

As previously indicated, the inner heads 15 and
16 are slidably mounted within the counterbores
11 and 18 and must therefore be retained in de-
sired longitudinal positions with respect to the
shoulders of the said counterbores and the rotor
8. I provide for accurate longitudinal adjust-
‘ment of the inner heads 15 and 16 and the
" locking of the said heads against outward move-
ment from the desired position of adjustment by
means of several plungers 21 which are disposed

al convenient circumferential intervals back of.

heads 15 and (6, and extend through longitudi-
nal apertures provided therefor in the outer heads
5 and 6, respectively, into abutment with the out-
er faces of the inner heads {5 and 16. The outer
ends of the apertures in the heads 5 and 6
which receive these plungers 21 are threaded to
receive screws 22, the inner ends of which screws
bear against the outer ends of the plungers 2{.
Tt will be obvious that by adjustment of screws
29 the heads {5 and 16 may be adjusted to de-
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sired longitudinal positions within said counter-
bores and maintained against outward movement
from those positions.

To limit inward movement of the heads {5 and
16 from their positions of desired adjustment,
each of the heads 15 and 16 is provided with a
peripheral flange 23, the inner end face of which
seats against an adjustment ring 24 which in
turn seats against the shoulder.at the end of the
counterbore i1 or I8, as the case may be. By
suitably choosing the longitudinal thickness of
the rings 24 and adjusting the screws 22 to force
the inner heads 15 and 16 up snugly against the
rings 24, the desired accurafe clearance between
the ends of the rotor and the heads 15 and 16
may be readily obtained. The clearance neces-
sary in any particular case will depend to a large
extent upon the temperature variations in the
pump, which cause varying expansion of the
parts, and pumps constructed as described can
be adapted for different conditions of operation
involving different operating temperatures by
merely changing the spacer rings 24. ‘

It may be desirable in many instances to form
the plungers 21 of a material having a greater
rate of expansion for a given temperature rise
than the stator material, so that after the ma-
chine has been started cold the increase in tem-
perature during operation increases the pressure
of the plungers 22 against the inner heads 15
and {6.

The adjustment rings 24 have their inner sur-
faces flush with the surface 3 of the stator. The
spaces within the flanges 23 are provided with
accurately machined floating rings 2§ which re-
ceive the radial thrust of the vanes {0 due to
centrifugal force, and rotate with the vanes. The
floating rings 25 within the flanges 23 are bored
slightly smaller in diameter than the stator sur-
face 3 and the blades 10 are thereby held clear
of the stator surface 2 when the machine is in
operation, and wear between the vanes and the
stator surface 3 avoided. Floating rings have
been used before to limit outward movement of
vanes in rotary machines of the type with which
this invention is concerned, but to the best of my
knowledge it has been the practice in the past
to position such.rings in counterbores in the
stator some distance in from the stator ends,
which construction requires the placing of sta-
tionary rings between the floating rings and the
end heads to complete the stator bore from the
floating rings out to the end heads. Such con-
struction was objectionable in that it was expen-
sive and in a measure uncertain as to the degree
of clearances obtainable. By placing the floating
rings 25 at the ends of the rotor 8 within the
flanges 23 of the inner heads 15, I provide a very
simple construction for obtaining very accurate
and definite clearances. Thus it is merely neces-
sary, prior to insertion of the heads |5 and 16
into the stator, to position the floating rings 25
within the flanges 23 and check the widths of the
rings 25 by observing whether their end faces are
clear of the end faces of the flanges 23. If they
have the clearance required for successful opera-
tion, it is then known that when the inner heads
and rings are assembled in the stator the longi-
tudinal clearances at the edges of the rings will
be correct.

In the pump as so far described, the inner
end walls 15 and {6 are fitted to very close clear-
ances with the ends of the rotor and vanes.

However the interior end walls I5 and 16 are

not intended to take any thrust that may be ap-
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plied by the rotor, and I provide a readily ad-
justable bearing construction for accurately sup-
porting the
tudinal displacement. ) o
I prefer to employ antifriction bearings for
supporting the rotor, and to facilitate adjustment
and provide for longitudinal expansion of the

rotor, I employ & longitudinally adjustable com-
bined radial and thrust bearing at one end and "

& radial bearing only at the other end of the
rotor, )

Referring to Fig. 2, the radial bearing is posi-
tioned at the left end of the rotor 8 and is of
the roller type; thus it comprises an inner race

- 27 mounted on the rotor and rigidly secured in

position against s shoulder 28 on the shaft by.

& nut 29 threaded onto the shaft. The race 27T
is provided with an annular recess, the sides of
which bears against the ends of a plurality of
cylindrical rollers 86 which may be confined in g
cage in accordance with thé ususal practice. The
rollers 88 bear against g stationary outer race 31
which is cylindrical on its inner surface so that
the rollers 38 can move freely longitudinally with
respect thereto. The race 8{ is clamped in the
outer head § of the pump by a closure member
82, which closure member also incorporates pack-
ing material 38 and a packing gland 84 for effect-
Ing = seal sbout the shaft 7. It will he observed
that this bearing rotatably supports the shaft i
against any redial movement but permits free
" longitudinal movemeni between the rollers 30

and the outer race 31. o

The bearing at the other end of the rotor (the
right end in Fig. 2) 15 adapted to resist both
radial and longitidinal movemeni of the rotor
while permitting free rotation thereof, and, as
shown, is of the ball ¢ype. Thus it comprises an
inner race 85 rigidly clammped on the shaft 7
against & sheulder 85 thereon by a nut 37. The
outer surface of the inner race 35 is grooved to
receive & ring of balls 38 which also fit in s juxta-
bosed groove in the inner wall of an outer race
39. By virlue of the grooves in the inner and
" outer races, the races are restrained against lon-
gitudinal as well as radial movement with respect
to each other. The outer race 8§ ig rigidly se-
cured by o threaded bushing 8@ in s cage 4i,
.-wWhich cage is provided with an outer cylindrical
surface 42 ground to slidably fit in a cylindrical
recess in the head 8. Adjacent its outer edge the
cage &1 is provided with exterlor threads 45 and
cooperating threads are provided on the inner
surface of the recess in the head § at its outer
end. Therefore by rotating the cage 8{ the cage
and the ball bearing may be shifted longitudi-
nally to adjust the rotor § to the desired position
of clearance with respect to the inner heads 8
and 16, réspectively.

To lock the cage 4! in a desired: position of
adjustment 2 pin 43 is provided in the bushing
48, this pin projecting longitudinally from the
‘bushing into one of a plurality of recesses pro-
vided in an énd plate 44 which closes the end of
the head 8. It is to. be understood that the bush-

ing 48, after being screwed up tight against the
" outer race 38, is locked against further rotation

with respect to the cage 81, as by passing a pin-

45e through registering apertures in the cage and

bushing. Hence the pin 48 restrains the bush-

ing from rotation and the bushing in turn re-

strains the cage 41 from rotation. .

- Referring to Fig. 4, which Is a view of the
inner face of the closure plate 84, it will be ob-

rotor against both radial and longi- .

10

15

3

vided in the plate for reception of the pin 43 so
that the cage 41 can be locked at such position
as longitudinal adjustment of the rotor may re-
Quire. Longitudinal adjustment of the rotor to
the desired running position is effected by remov-.
ing the cover plate 44 ang rotating the cage §!
in one direction until the end of the rotor bears
against one of the inner head members (5 or I8,
The cage $! is then rotated in the opposite direc-
tion until the rotor bears against the other inner
head. Then either by micrometer gauge readings
or through knowledge of the humber of threads
per inch on the cage and observing the angle
through which the cake 4! has been d in
the above operation, the total clearance between

- the ends of the rotor and the faces of heads 15

20

28

-~ if the

80

38

40

and {8 may be readily determined as well as the
relative position of heads {8 and 16 with respect
to the rotor, and it is then merely & matter of
again rotating cage 41 to move the rotor longi-
tudinally until the desired running clearance at
the rotor ends is obtained, after which cage 41
is locked through the medium of pin 43.

When e pump of the type described is rotated
continuously to supply g verying demand, and
the demand decreases, the pressure -in the dis-
charge port rises beyond the desired value and
punmp continues to work, power is need-.
lessly wasted. I avoid this objectionable feature
by providing a special valve system for cutting
off"the supply of air to the pump and venting the
discharge side of the pump to the atmosphere
whenever the pressure in the discharge port ex-
ceeds a desired value. o )

Thus referring to Pig. 3, the inlet passage i1,
leading into the stator 1, communicates through
a plurality of ports 59 with a centrai bassage
§¢ which in turn is connected s its upper end
to an intake pipe 52. A piston valve 53 is slid-
ably fitted in the passage 5! and may be pro-

. Vided with piston rings 54 at its upper and lower

45

Bl

&

55

edges for effecting 'a fluid:tight seal against the
walls of the passage 5. When the valve B3isin
lowermost position, as shown In Fig. 3, its upper
end is substantially flush with the lower edges
of the ports 608 so that the pipe 52 is in free com-
munication with the intake passage (1. How-
ever, when the valve 53 is in uppermost position
in the passage Bi, it is juxtaposed to the ports
58 and blocks the ‘flow of gir theréthrough. The
valve 8§83 normaslly remsins in the lowermost po-
sition shown in PFig. 3, in which the ports 56 are
oven. When it is desired to close the ports 56

the valve §8 is raised o its uppermost position by
introducing fluid under pressure to the passage

" &i below valve B3. The fiuid employed for lift-

[11}]

85

70

served that o plurality of spertures 86 are pro- 75

ing the valve 58 may be air under pressure from
the discharge side of the pump, and is delivered
through a pipe 5% under the control of g valve
mechanism next to be deseribed, ]
Referring to Fig. 3, the discharge passage 12"
in the stator { communicates through an orifice
56 with a chamber 87 having & discharge passage
58 extending from the upper side thereof into
communication with. a discharge pipe 58. A.
check valve 80, which is urged into closed posi-
tion by a spring 81, serves to cut the passage 58
off from the pipe 59 in response to any return

‘flow of air, The passage 88 is incorporated in

& block 62, which also has formed therein, to
one side of the passage 58, a cylinder 63, which
slidably contains a piston element 64. _-A-second
Diston element 68 is attached to and spaced above
the piston element 84, the two being formed in-
tegral with each other, and with a push rod 66
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extending below the piston 64. The pistons 64
and 65 are normally maintained in an upper po-
sition, as shown in Fig. 3, by a short arm 67 sup-
porting a roller 68, which bears against the lower
end of push rod 66. The short arm 67T is at-
tached to a shaft 71 journaled in bearings in the
block 62, as shown in Fig. 1. The shaft Ti also
has attached to it a long arm 89 carrying a
weight 78. A short stop arm 12 is attached to
the shaft 11 for limiting downward movement
of the short arm 67.

A passage 15 connects the discharge pipe 59
permanently with the upper end of cylinder 63,
and g passage 16 permanently connects the pas-
sage 58 with the cylinder 63 at a point in the
latter juxtaposed to the piston 64 when the lat-
ter is in uppermost position, as shown. A vent
11 communicates the central portion of the cyl-
inder 63 with the atmosphere under normal con-
ditions. A pipe 55 also communicates with the
cylinder 63 at a point a short distance above the
vent 11.

Under normal conditions
the pistons 64 and 85 occupy the positions shown
in Fig. 3, and the arm 69 occupies the position
shown in full lines in Fig. 3. Under these con-
ditions pressure in the discharge pipe 59 is ap-
plied through passage 15 to the upper end of pis-
ton 65, tending to force the piston down, against
the force exerted thereon by the weight 70 acting
through arm 69, shaft 71 and the short arm $§7,
and the piston 64 seals the outer end of the pas-
sage 16. The condition described will obtain
whenever the pressure in the discharge pipe 59
is insufficient to overcome the force of the weight
10, and with the pistons 65 and 64 in the upper
position shown, the passage 18 is sealed and the
pipe 55 is connected to the vent 11 so that atmos-
pheric pressure exists below the inlet valve 53,
permitting the latter to remain in its lowermost
position and air to flow freely into the inlet

‘When the consumption of air supplied through
the discharge pipe 59 is reduced so that the pres-
sure rises sufficiently to force the pistons 65 and
64 downwardly, thereby swinging the arm 69 into
the position shown in dotted lines in Fig. 3, the
downward movement of the pistons carries the
upper edge of the piston 65 below the passage
communicating with the pipe 55, and carries the
upper edge of the piston 84 helow the passage
16. Therefore air under high pressure from the
discharge pipe 53 flows through passage 15, the
upper end of the cylinder 63, and into andthrough
the pipe 55 to raise the intake valve 53 into up-
permost position, in which it closes the ports 50.
This cuts off the supply of air to the intake pas-
gage |1 and the compressor ceases to pump air.
' At the same time the movement of the piston 64
communicates the passage 16 with the vent 11
so that any pressure in the outlet passages 2
and 56 and the chambers §71 and 58 is relieved.
It is understood, of course, that as soon as flow
of air from passage 58 to the discharge pipe 59
ceases, the check valve 60 closes to prevent return
flow. . .

When the pressure in the dischargepipe 59drops
below an amount sufficient to overcome the force
of the weight 70, the weight 10 swings the arm
$9 back into the full line position, raising the
pistons 64 and 65 into uppermost position, in
which the pipe 55 is vented to the atmosphere,
and the passage 16 is closed. Thereupon the in-
let valve 53 drops into jowermost position, open-
ing the ports 58, and the pumping operation is
resumed. i :
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of pump operation, ,
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Tt will be observed from Fig. 3 that the normal
position of the long arm 69 extends upwardly
and outwardly from shaft 11 at a relatively large
angle from the vertical, but that in the dotted
line position the arm 69 makes & much smaller
angle with the vertical. Obviously the torque ap-
plied to the shaft 11 by the weight 10 is substan-
tially greater when the arm 9 is in the full line
position than when it is in the dotted line posi-
tion. Hence a substantially greater pressure in
the discharge pipe 59 is required to stop the
pumping action than to resume it. This is de-
sirable because it prevents unnecessarily frequent
starting and stopping of the pumping action.
Thus the above described controlling device may
be adjusted to cut out the pumping action when
the terminal air pressure in the discharge pipe 58
reaches, say, 35 pounds per square inch and not
cut in again until the pressure falls to 30 pounds
per square jnch. Various desired differentials
between the pressure required to stop the pump-
ing action and that permitting resumption of the
pumping action may be obtained by adjusting
the radial position of the arm 69 on the shaft
11. As shown in Fig. 1, the arm 69 is locked to
the shaft 11 by a set screw 19. By loosening the
screw 19 the radial position of the arm 69 rela-
tive to the shaft TI may be altered to vary the
relative pressures at which the compressor cuts
in and cuts out of service. .

In a rotary compressor, particularly compres-
sors operating at high speeds, it is essential to
provide a positive supply of oil to the various
working surfaces in order to reduce friction and
in many parts to help maintain a seal.

The present invention incorporates a novel and
particularly effective oiling system which  will
now be described.

Referring to Figs. 2 and 3, there is mounted
on the upper side of the stator {, an oil reservoir
80 which, as shown, happens to be secured to the
stator by a water pipe 8l which extends down-
wardly therethrough and communicates with the
water passage & for cooling the compressor.
However, there is no communication between the
interior of the water pipe 81 and the reservoir
80, the pipe Bi functioning only to retain the
reservoir in position. The reservoir 80 supplies
oil, through a valve mechanism, to be described
later, and a pair of pipes 82, to opposite ends of
the compressor. Each pipe 82 is connected

- through a sight feed regulating valve 83 and an

co

elbow 84 to a conduit 85 extending through the
end members 32 and 44, and the outer heads §
and 6. Thus the conduits 85 terminate in ori-
fices 86, 86 which-are positioned within the open-
ings 19 and 20, respectively, in the inner heads
I5 and 16, respectively. These orifices 86 at the
discharge ends of the conduits 85 face in the di-
rection of the windage stream created by the
rotor and are so shaped that the windage created
by the rotor tends to suck or draw oil from.the
conduits 85. )

When the compressor is in operation, oil flows
by gravity from the reservoir 80 through the
pipes 82 and the sight feed regulating valves 83

- ‘and through the conduits 85, and is discharged

through orifices 86 into the annular spaces 9
and 20 in heads 15 and 16. The rotor is pro-
vided at each end with an annular groove 81
which extends to the bottoms of the vane slots 9.
The oil therefore fiows from the annular spaces
19 and 20 into the annular grooves 87 and thence
into the slots back of the vanes as the vanes move
outwardly in the slots, and later, when the vanes
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move inwardly, the oil in the slots works out-
wardly between the side walls of the.slots and the
vanes (being assisted by centrifugal force) there-
by thoroughly lubricating them. Sufficient oil
. also works outwardly on each end of the rotor to

lubricate the ends of vanes {8 and to help seal
the ends of the rotor and the surfaces of heads 15
and (8.

A beffle plate 88 is preferably positioned on the
outer surface of each of the inner heads {5 and
{€, these plates having openings through which
the orifices 86 project into the annular spaces 19
and 20 in the heads {5 and 46, and through which
the shafts T project. These bafiles intercept the
oil that may splash out of the rotor slots @ when
the vanes descend in the said slots and return
most of it to the annular grooves 81 in the ends
of the rotor, but some of the oil works outwardly
along shafts 7 and lubricates the bearings at each
end of the rotor, and some of the oil also drops

10

85

the air before the air is discharged from the
compressor, not only to -eliminate oil from the
air delivered, but to recover as much of the oil
as possible for reuse. To this end a pocket 81 °
is formed in the chamber 57, juxtaposed to the
discharge orifice §6, so that the mixture of oil

-and air escaping from orifice 56 is directed into ‘

the pocket 91. In order for the air to escape
from pocket 91 into chamber 57 it has to reverse
its direction of flow and pass out between the
rim of the pocket 91 and the edges of the orifice
§6. As a result of this sharp change in the direc-

-.tion of the-flow of the air within the pocket 81,

15

20

down in the space between the inner head 15 and -

the outer head 5, and between the inner head i6
and the outer head §, and fows through chan-
nels 88¢ in the lower edges of the heads 5 and
§6 to the under sides of the foating rings 25.
The floating rings 26 have numerous pockets 25a
on their outer face and these pockets pick up oil
received through chennels 88g, as the rings 25
rotate in service, thereby materially improving
" the lubrication of said rings. . °
‘When the pump is being operated as & com-
pressor. the pressure adjacent the ends of the
rolor is considerably above atmospheric, due o
‘unavoidable leakage past the ends of the rotor.

Such pressure would interfere with free gravi-

tational flow of oil from the reservoir 88 through
the pipes 82. To equalize the pressure in the
_ reservoir, I therefore provide an sir tube 8%

which communicatés the space within the head
& with the upper space of the reservoir 88. This
insures equal pressures above and below the oil in
the reservoir and uniform gravitational flow of
oil from the reservoir through the condults 85
into the compressor."

Referring now to Fig. 3, it-will be noted that

the inlet port i1 is so positioned with respect

to the rotor that excess oil escaping from the
rotor slots accumulates in the bottom of the
Inlet port i{ in the stator, creating a pool of
oil therein. The lower edges of the ports 50,
communicating the passage 51 with the port {1,
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are positioned a substantial distance above the

bottom of the port 1i so as to permit s substan-
tial pool of this oil to accumulate without over-
* flowing into the intake passage §{. The bottom of
the port {{ preferably extends substantially hori-
zontally and tangentially with respect to the
lowermost portion of the-rotor. Therefore as
the rotor rotates at high speed in & clockwise
direction (the direction of rotation being taken
with reference to Fig. 3), the outer edges of the
vanes whip the oil in the pool in the port: {1 and
splash it into the intake passage so that the oil
" is finely broken up and carried into and through
the compressor with the air stream. This fiow
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of oil through the compressor not only helps to

maintain proper lubrication between the moving
parts but carries away dirt that might otherwise

tend to accumulate within the pump. The mix- .

ture of air and oil is discharged from the pump
proper through port 12, the lower inner edge of
which is positioned well above the bottom of .the

port so spent oil and dirt can not ﬂow back and-

foul the roter.
It is very desirable to separate the oil from
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most of the oil leaves the air and accumulates
on the walls of the pocket, and runs down the
walls to the bottom of the pocket where it es-
capes through a vent 92 into a sump 93 in the
bottom of chamber 57. To reduce as much as
possible the quantity of oil that tends to follow
the air stream out of the pocket, the mouth of
the pocket is preferably provided with an in-
turned flange 94 which traps excess oil and car-
ries it to the bottom of the pocket and into the
vent 82. .

An oil return tube 85 extends from the bottom
of the sump 93 up to an oil filter 95, Another
tube 97 extends from the outlet of the oil filter
to the top of the oil reservoir 86. Communica-
tion between the sump 88 and the tube 95 is reg-
ulated by a float valve 98 operated by a float.
Whenever the oil rises in the sump above a pre-
determined value, the float lifts to open the valve -
88, whercupon' oil is discharged from the sump
through the filter 96 to the reservoir 88 by virtue
of the fact that the pressure existing in chamber
67 and sump 93 is greater than the pressure
in the oil reservoir. When the oil drops to &
desired minimum level in the sump 93 the float
valve 88 stops the flow of oil therefrom. ’

By virtue of the fact that when the pump is
in operation the pressure within the ends of the
compressor and the oil reservoir 88 is usually
above atmospheric, I find it desirable to pro-
vide an automatic valve through which the reser-
voir 880 may be refilled as necessary without
danger of the hole through which it is filled be-
ing accidentally left open, as such an accident

" would result in failure of the oiling system to

operate. This valve comprises g cylinder 100
formed within the reservoir 86 and in communi-

-cation with the interior thereof through a vent.

04 in the lower end and a port {02 in the side.
A piston 08 is slidably mounted in the cylinder
180, which piston is normally maintained in up-'
permost position in which it blocks the port 102,

. by a spring 104 compressed between the piston

and the lower end of the cylinder 180. ‘The
piston 183 is provided with a stem 1085 extend-

‘ing up through and beyond the upper end of the .

cylinder. The upper end of the cylinder is nor-
mally closed by a screw cap 106 having a re-
entrant recess therein for clearing the valve
stem 105. To replenish the oil supply in the
reservoir, the cap 106 is removed, the stem (05
depressed to push the piston 103 clear of the
port 102, and oil poured.in. The stem 105 is
then released, and the filler cap 106 replaced.
Should the operator neglect to restore the filler
cap 106, the piston valve 103 would prevent es-
cape of air or oil from the reservoir through the
filler opening. -

Since oil feeds by gravity from the . reservoir
80 to the compressor mechanism, flow would
normally continue at all times regardless of
whether or not the compressor was operating,




6

Obviously when the compressor is not operating
there would be no pressure in the chamber 57
to restore the oil to the reservoir, with the result
that the entire mechanism might become flooded
with oil. I prevent possibility of such flooding
by providing an automatic control valve jnter-
connecting the reservoir 80 with the feed pipes
82. This valve construction is shown in Fig. 3,
_and comprises a cylinder 107 formed in the wall
of the reservoir 80, which cylinder communicates,
adjacent its lower end, with the reservoir 80
through port 110, and, adjacent its upper end
through a pipe 108, with the intake passage il
of the compressor. The cylinder {07 contains
a weighted piston valve 109, which, when in
lowermost position, covers the ports leading to
the pipes 82, but has its lower end positioned
above the port 110 leading to the reservoir 80.
The piston valve 109 is connected by a stem it2
to a weight 113 for normally maintaining the
valve in lowermost position. The upper end of
the cylinder 101 is closed with a casing 14,
which encloses the weight 1 {3 and seals the upper
end of the cylinder from the atmosphere.
When the pump is not in operation, the pres-
sure within the reservoir 80 is substantially at-
mospheric, Likewise, the pressure in the intake
passage i1 is substantially atmospheric, There-
fore, the pressures acting on the upper and lower
surfaces, respectively, of the piston 109 are sub-
stantially equal, and the piston remains in its
lowermost position by virtue of its weight. In
this position, the ports in the cylinder 107 con-
nected with the pipes 82 are closed, so that ofl
can not fiow from the rservoir to the compressor.
However, when the pump is placed in opera-
tion, the pressure in the intake passage i1 is re-
duced, and the pressure in the reservoir is in-
creased by virtue of the fact that certain leakage
of air oceurs past the rotor into the end spaces
of the compressor, increasing the pressure in
such spaces above atmospheric. This increased
pressure in the end space within the compressor
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is transmitted through the air tube 89 to the res- .

ervoir 89. As a result of the decreased pressure
acting on the upper end of the piston 108 and the
increased pressure acting on the lower end, the
piston is lifted to uncover the ports leading to the
oil pipes 82, whereupon normal gravity circula-
tion of oil from the reservoir to the compressor
commences and continues as long as the com-
pressor is working,

When the compressor stops, the pressures with-
in the ends of the compressor casing and the
inlet passage [l equalize, whereupon the piston
109 drops by its own weight to shut off the oil
supply to the pipes 82. Test ports 115 for attach-
ment of pressure gauges may be provided at cir-
cumferentially spaced intervals in the upper half
of the cylinder 1, these ports being normally
closed by screw plugs 1(6.

Cylindrical ‘recesses 117 and (18 may be pro-
vided in the passages 15 and 16 respectively, for
fthe insertion of cylindrical wire screens to keep
foreign matter in the air stream from reaching
and fouling the valve cylinder 63.

A valve screw 119, adjustabie into and out of
the passage 15, is preferably provided to regulate
the rate of fiow of air to the upper end of the
cylinder 63 and thereby regulate the speed at
which the pistons 64 and 85 move.

For convenience, the jinvention has been ex-
plained by describing in detail one specific form
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understood, however, that many changes in the
details of the particular structure shown can be:
made without departing from the invention,
which is to be limited only to the extent set forth
in the appended claims.

I claim:

1. In a rotary machine of the type described,
a horizontally disposed cylinder, a rotor eccen-
trically positionzd off vertical center within the
lower part of said cylinder and having radially
slidable vanes therein, bearing means for rotat-
ably supporting said rotor, said cylinder having
inlet and outlet ports upon opposite sides thereof
so positioned that fluid entering the cylinder
through the intake port and discharged through
the outlet port is compressed between the upper
side of the rotor and the upper side of the cylin-
der, the plane of eccentricity of the rotor and
stator extending at such an angle from the ver-
tical and the vanes being so arranged that the
vertical resultant of the fluid pressure forces on
the rotor acts downwardly whereby the com-
pressed fluid acts in the same general direction
as gravity to aid gravity in holding the rotor
down in the bearings. .

2. In a rotary machine of the type described, a
stationary casing member, a rotor eccentrically
positioned within said casing member and hav-
ing a radially slidable vane nearly contacting
said casing member with its outer edge, means
for rotatably supporting said rotor in said casing
member, said casing member having a curved
surface for nearly contacting and sealing with
the rotor vane, which surface is shorter axially
than said vane -and rotor, said surface merging
into a counterbore portion of larger diameter at
one end, an end casing member longitudinally
slidable in said counterbore portion of said first
mentioned casing member, for completing the
compression chamber at the end of the rotor and
vane, means for varying the longitudinal position
of said end member in said counterbore to adjust
the clearance between the end member and the
rotor, and a removable filler ring interposed be-
tween said end member and the end of said coun-
terbore, said filler ring effecting a seal between
the end of said slidable end casing member and
the end of said cylinder casing member, in which
said means for varying the longitudinal position
of said end member includes thermo-responsive

~ pins bearing against and extending outwardly
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from the outer side of the slidable end casing
member and anchored with respect to said casing
member at their outer ends to compensate for
expansion and contraction due to temperature
changes and maintain a seal between said slidable
end casing member and the end of said rotor in
varying temperature conditions.

3. A rotary machine of the- type described,
comprising & stationary cylinder member, a rotor
eccentrically positioned therein and having a plu-
rality of radially slidable vanes adapted to nearly
contact and seal with the inner surface of said
cylindrical member, ‘means for rotatably sup-
porting said rotor in said cylinder member, the
latter having a central interior surface shorter
than said vanes and rotor and merging into a
counterbored portion of larger diameter at each
end, end casing members seating in said counter-
bored portions of said cylindrical member and
completing the compression chamber at the ends
of the rotaor and vanes, said end casing members

' having inwardly extending flanges, the said
of pump incorporating the invention. It is to be 76

flanges having inner bearing surfaces thereon of
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larger diameter than the diameter of said in-
terior surface of said cylindrical means, and s
vane-retaining floating ring rotatably mounted

within each of said flanges, the inner diameters of

~said rings being slightly less than the diameter of
the said interior surface of said cylinder member.
. 4. A machine as described in claim 3, with
means for supplying oil to said floating rings, the
outer surfaces of the rings having circumferen-
tially spaced recesses therein constituting oil
pockets.
5. A rotary machine of the type described com-
prising casing means forming a rotor chamber
- having a continuous side wall, and end walls, at
least one of said end walls being adjustable to
vary the distance between the inner faces of the
end walls, a rotor within said rotor chamber, and
shaft means for rotatably supporting said rotor
comprising shaft ends extending from said rotor
through said end walls, bearing mesns for radi-

ally supporting one end of said shaft while per-"

mitting rotational and longitudinal movement of
the shaft relative to the casing and bearing

‘means for radially and longitudinally supporting .

the other end of the said shaft while permitting
free rotation thereof, and means for adjustably
supporting said last mentioned bearing means
for longitudinal adjustment thereof relative to
said casing, whereby said rotor can be positioned
with respect to said end walls by longitudinal
adjustment-of said last mentioned bearing means
and maintained in said position, said last men-
tioned bearing means comprising a cage thread-
ed into said casing whereby said bearing can be
adjusted longitudinally by rotating said cage,
and means for fixing said cage in predetermined
position of rotary adjustment.

6. In combination, a fluid pump having s fiuid
inlet passage and a fluid outlet passage, inlet
valve means for closing said inlet passage in
response to fluid pressure applied to said valve
‘means, a check valve in said outlet passage for

preventing return flow through said outlet pas--

?.

and within said aperture in said inner ivall. and

. & pressure equalizing conduit communicating the .

space between said inner and outer end walls with
the upper portion of said oil reservoir, whereby
oil flows by gravity from said reservoir through
sald oil feeding conduit to the rotor ends irre-
spective of the pressure between said end walls
and rotor.. - )

8. A machine as described in claim 7, in which
the open end of said oil conduit adjacent to the

- rotor end is directed in the direction of rotation

of said rotor, whereby windage created by the
rotor tends to draw oil from the conduit.
9. A machine as described in claim 7, in which

- said rotor is provided with an annular recess in

the end thereof below the end of said vane slot
whereby oil from said -conduit is directed below

. the vane into the vane slot in the rotor.
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sage to said pump, and a pressiure responsive -

means responsive to predetermined pressure in
said outlet passage beyond the said check vslve
therein for applying fluid pressure to said inlet
valve means -and actuating the latter to close
said inlet passage, said pressure-responsive means
comprising a cylinder, a piston reciprocable there-
in and having a face exposed to pressure in said
outlet passage beyond the said check valve, means
yieldably resisting movement of said piston in
response to pressure on said face, a duct from
said cylinder to said outlet passage at a point
ahead of said check valve, a vent duct in said

cylinder, said piston normally blocking said cyl-

inder between said ducts but moving out of block-
ing position in response to said predetermined
_pressure.

7. A machine’ of the type described, compris-
ing a cylinder, a rotor therein having a radial slot
with a vane slidably mounted in the said slot,
said vane nearly sealing with the cylinder, an
inner end wall nearly sealing with one end of
-said vane and the -outer portion of the end of
said rotor, a shaft for rotatably supporting said
rotor extending therefrom and through an aper-
ture larger than said shaft provided therefor in
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10. A machine of the type described comprising'
a cylinder, a rotor therein having & radial slot
with a vane slidably mounted in said slot, said
vane nearly sealing with the cylinder, an end-wall
sealing with one end of said vane and with the
outer portion of the one end of said rotor, a shaft
rotatably supporting said rotor extending there-

‘from and through an aperture larger than said

shaft provided for the passage of the shaft in said
end wall, means for supporting said shaft, an oil
reservoir, an oil feeding conduit extending from
said reservoir to a position adjacent the end of
said rotor within said aperture in ssid wall, the
outer orifice of said aperture being smaller than
the inner orifice thereof, whereby the end of the
rotor and the aperture wall form an annular
trough for containing oil,, _

11. A machine of the type described, comptis-
ing a casing means forming an inlet passage and
an outlet passage, and ‘s mechanism therebe-
tween which creates when in operation g higher
pressure within said mechanism than in the inlet
passage, a closed oil reservoir above said mechg-
nism, an oil conduit extending from said reser=
voir to a point within said mechanism for de-
livering oil thereto by gravity flow to lubricate
the same, a pressure equalizing conduit communi-
cating said reservoir with the interior of said

mechanism, and pressure responsive valve means .

for communicating said oil conduit with said
reservoir only in response to pressure in said
reservoir higher than the pressure in said inlet )
Dassage, In which said oil reservoir has s filler
opening, for replenishing the oil supply therein,
and an automatic check valve in said opening
for maintaining said filler opening closed at all
times except when it is manually retained in open
position. - ' R
12, In combination, a fiuid pump having &

- fiuid inlet passage and & fluid outlet passage, in-

a5

let valve means for closing said inlet passage in
response to fiuid pressure applied to said valve
means, & check valve in said outlet passage for
preventing return flow through said outlet pas-
sage to said pump, a pressure responsive means
responsive to predetermined pressure in said out- -
let passage beyond the said check valve therein

for applying fluild pressure to sald inlet valve - -

means and actuating the latter to close said inlet

* passage, said pressure-responsive means compris-
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said inner end wall, an outer end wall sealing

with said eylinder and about said shaft, a closed
oil reservoir above said cylinder, an oil feeding
condult extending from the lower portion of said
reservoir to a point adjacent the end of said rotor
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ing a cylinder, a piston reciprocable therein and
having a face exposed to pressure in said outlet
passage beyond the said check valve, means -
yieldably resisting movement of said piston in .

response to pressure on said face, & duct from
said cylinder to said outl

et passage at a point
ahead of said check valve, & vent duct in said
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cylinder, said piston normally blocking said cylin-
der between said duct but moving out of block-
ing position in response to said predetermined
pressure, in which said pressure-responsive means
comprises piston means movable from a first posi-
tion to a second position in response to fluid
pressure in said outlet passage and applying fluid
pressure from said outlet passage to said inlet
valve means when in said second position, means
opposing movement of said piston from said first
to said second position, comprising a lever arm

having a weight thereon, said weight being posi-
tioned upwardly and outwardly from the fulerum
point of said lever, whereby the force applied to
said piston by said lever arm is greater when said
piston element is in said first position than when
in said second position, and a substantially high-
er pressure in said outlet passage is required to
move said piston from said first to said second
position than to retain the piston in the second

16 position.

JOHN C. BUCKBEE.



