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This invention has to do- with rotary compressors of
the type commonly -employed in refrigeration equip-
ment.

An object of the invention is to provide a rotary-
type compressor having several novel features of construc-
tion and possessing increased efficiency over prior com-
pressors of this type.

Another object is to provide a novel constructlon in a
rotary compressor which makes for ease of assembly. In

this connection it is an object to provide novel means of

mounting the roller on the crank section of the crank
shaft which permits of radial adjustment of the roller
during assembly. This enables the provision of -close
tolerances and the necessary adjustment of the roller for
a perfect fit within the roller housing.

A further object is to provide a rotary compressor
which is so constructed that it can"be mstalled to run in
either a horizontal or vertical posmon B

Another object of the invention is to provrde a rotary
compressor having a free or floating motor-compressor
shaft with a single bearing ball at each end and means
for adjusting the spacing of the balls.
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A further object is to provide a rotary compressor

which is exceptionally quiet in operation .and, in . this
connection, it-is an object to provide a novel exhaust
valve and housing which is designed to muffie the ordinary
sound generated by the exhaust gases and restrict the ac-
tion of the valve.

.Still another object is to provide a novel lubrication
system wherein oil at a greater pressure than the pressure
of the compressed gas is fed through the bearings of the
motor-compressor shaft and fed to the roller in a manner
to provide an oil seal for and around the roller, thereby
greatly increasing the efficiency of the compressor over
conventional devices.

A further object is to provide a compressor having a
housing of aluminum or other light-weight metal and hav-
ing novel mounting means which precludes the compressor
elements being adversely affected by the relatively greater
expansion and contraction of the housing.

Another object is to provide a compressor in which the
motor rotor serves as a centrifuge to minimize the pos-
sibility of oil getting into the intake port.

A further object is to provide a compressor which
is so constructed that the displacement can be readily
varied merely by substitution of a different sized roller
and a crank shaft of different throw.

These and other objects will be apparent from the draw-
ings and the followmg description. = Referring to the
drawings:

Fig. 1 is a sectional elevation of a compressor em-
bodying the invention, the plane of the view being indi-
cated by line 1—1 on Fig. 2;

Fig. 1-A is an enlarged fragmentary sectional view

of the roller mounting on the same plane as Fig. 1;

Fig. 2 is an end elevational view in the plane 2~—2 of
Fig. 1, the view being partly broken away;

Fig. 3 is a sectional view on line 3—3 of Fig. 1;
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Fig. 4 is a fragmentary sectional view on line 4—4
of Fig. 1;

- Fig. § is an enlarged fragmentary sectional view on
line 5—5 of Fig. 4; :

Fig. 6 is an end elevatlonal view as indicated by line
6—6 of Flg 4;

Fig. 7is a sectlonal view on line 7—7 of Fig. 1;

Fig. 8 is an enlarged fragmentary. sectional view on
line 8—-8 of Fig. 7; and

Fig. 9 is an enlarged fragmentary sectronal view on
line 9—9 of Fig. 6.

. More particularly describing the mventxon, the com-
pressor is of the hermetic or semi-hermetic, loose-rollér,
rotary type in which the motor, designated generally by
11, and the compressor unit, designated 12, are sealed-
within a housing 14 into which the compressor unit ex-
hausts. The housing comprises a pair of mating sections,
designated 15 and 16, which are provided with flanges
15’, 16’ for abutting relation, a suitable gasket 17 being
provided therebetween. The housing sections are secured
by a plurality of cap screws 18. In this connection it
may be noted that the housing sections are generally
cylindrical except for the bottom portions thereof, desig-
nated 20 and 21. Peripheral fins 22 are provided on
the housing for cooling.. The fin area is extremely large,
resulting in efficient cooling, which contributes to the
over-all efficiency of the device.

Housing section 16 supports the motor 11 which is
preferably mounted therein by means of a shrink-fit of
the motor stator 25 within the cylindrical wall 26.. End
wall 27 of the housing section 16 is provided with suit-

" able electrical terminals 28 mounted in a plate 29 for

the purpose of passing electrical current through the cas-'
ing to the motor, plate 29 being embedded in the housmg
at the time of die castmg thereof. :

The motor rotor 30 is shown mounted upon a reduced
end portion 31 of a motor-compressor shaft 32. The
rotor is retained by means of a nut 33 engagmg a threaded
end portion 34 of the shaft.

Shaft 32 is Journalled in a beanng flange, designated

. generally 36. This is mounted. in housing séction 15 by
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means of cap screws 37 which pass through recesses 38
in the rim of flange portlon 39 of member 36 and into
threaded bores 40 in three circumferentially spaced
mounting bosses 41 of the casing. In order to compen-
sate for the expansion and contraction of the housing,
which is preferably made of a light-weight metal, I provide
a conical-type washer 37" or the like between the head
of the screw 37 and the parts 36 and 40. With this con-
struction, the expansion and contraction of the housing
has no effect upon the compressor unit’s close toler-
ances.

Member 36 has an elongated tubular section 42°in
which the shaft 32 is received. The latter has two axrally
spaced, grooved bearing areas 43 and 44 which are jour-

. nalled within the bore 45 of member 36. At the com-
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pressor unit end, the shaft terminates in a -cylindrical
section 46 of reduced diameter and intermediate this and
the bearing section 43 is an eccentric section 47 upon
which is mounted the rotor or roller 48 of the com--
pressor. The shaft is substantlally free-floating and its
axial movement is limited by a pair of bearing balls one
at each end of the shaft, designated by 50 and 51. The
ball 50 is mounted at the inner end of a boss 52 formed
in the housing section 16. A bore 53 containing a com-.
pression spring 54 is provrded behind the ball 50, and the
end of the shaft 32 is recessed at 55 to partially recerve
the ball.

‘The other ball, §1, is adjustable. within a bore 57 in
a cap 58, an adjustment screw 59 being threaded into
a counterbore 60 of the cap.
"~ Mounted- agamst the bearing flange 36 is the cylmder
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61 of the compressor unit. Adjacent this is'a plate 63
whicl forhis onie side of the cylinder chamber 65 in
whiichi the roller opersites.

dssembly,- Tliree screws 66
the bearing flange." A pair of screws’
1] thie eylinder and thie bearing flange.

sectire the cylinder 62. to
67 fasteri plate 63

63 and threading :int6 membet 36.

Thie cap 58 completes this-

Several. screws’
&8 fasten-1hié cap. 55, paasing through members 62 and .

The Housing section 15 is provided with an inlet pas-f -
10

sagé 70 whlch terminates in the 1nward1y p‘ro;ectmg tribu-
laf -seétion 71 of the Hhousing: Mounted in this"i§ a
shott tube 72 which extends into a bore 73 in the cdp
'_5$; Tiibe 72 coritinties the Inlet passage fo a bore- 74
in member 63, ihe latier provrdmc eommumcatron to
chamber 65 in the cylmder 62.

Substantially - opposite the inlet port 74 but spacad

cncumferentrally a few dégrees theréfrom is an exhatist
port 76 in fiiember 36. In the région surroundmg the
exhaust port, membet 36 has a fifst counterbore 77 and
beyond this, a second counterbore 78 as-best shown in
Fig. 8. An exhaust V‘llVe seat’ 80 is posrtroned in - the
couintetbore 77 and-thifs is shown as having an dndefcut
siirface 81 to accommodate a seal ring 82 Member 80
provides 4 flat oiter surface against -which a flat of
feed or disk-exhaust valve 83 seats: The valve is. urged
towhrd the seat by 4 compressron spring 84.

4
with lubncatmg oil at a pressure in excess of the gas
pressure” developed “The lubrication system includes a

" gear pump comprising a drive gear 120 fixed -to the

reduced portion 46 of the shaft, and a driven gear 121
meshing therewith. The gears are housed in a suitably
shaped recess 122 in plate 63.. The driven gear rotates
on a dowel pin 123.  An oil tube 124 leads. from the

- “lower portion of the casing. to. an. oil passageway 125 in .
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Surroundmg the valvé seat drea I provrde a muﬁler,".

designated 86, which may be souinted on member 36
by screWs 87.; Thie muffler inclides ad- mwardly _pro-
jecting porhon 88 having 4 comoidal surface 89 which
tefiinates in a_shoulder 0,
travel of. the valve. Outwardly of the shoulder 90 is
v cylindrical sectlon 91 and beyond this 4 shotilder 92.
T muﬁler 86 serves 6 rétain the valve seat and valve
3 sp ng ind, for theé purfose of securing the valve séat,
i provrde a valve: gurde tiibe 94 which extends: between
shoulder 92 of the muffler and -an annuiar shoulder: 95
on the valve seat.
rahty of apertures §7 fof the eséape of compressed gas.
Iii_this connection, it should be rioted that the counter-
bore section- 78 of member 36 is of sufficiently - large
diaméter. to provrde a passage from - such “apertiires
to a space 99 within the muffler. From the space 99
the exhaust gas must fiow inte a ¢ompartment 100 from
wlnch it escapes irito the inferior of the Housing through
a_port 101,

Portion 88 limits  the.

Member 94 is provrded with ‘4 pli=

“the cap ‘'to supply. the  gear  pump.  An. oil- delivery

passage, ‘designated 127, extends from the pump through
members 63, 64, and 36 to deliver oil to the interior of -
portion 42 of ‘member 36 t0-a space 128 in the region
of the ¢entral portion of the shaft. - From here ‘the oil
passes axially of the shaft in both directions to:lubricate
the. parts. ' In this connection, it should be noted that
the shaft portions 43 and 44 are provided with axially
extending-flat sections 43’ and 44’, of which there may
be two on each portion; to. facilitate travel: of the oil:
aléng the shaft. = Preferably the flat sections 43’ are
wider ¢han' the others; A pressure telief valve-130: is
provided in a relief passage 131 leadmg from 011 dehvery‘
passage 127.

It -will be apparent that; with the constructxon de-
scribed, oil passes-along the shaft to the eccentric por-
tion thereof and to the cup and roller, thus, affording.
posmve Iubrication of the compressor- unit ‘and_oil-cool-
ing of ‘the parts where they are subjected to the greatest
wear. - Oil is returned to the bottom of the casing by

" the 6il return passage 135 (Figs. 1 and 1-A):
30

“Another. feature of the lubrication system is-the fact-
that oil passing along the shaft to the motor rotor assists
in“¢ooling - the ‘motor. * Also,. as the oil leaves the end

. of bore 45 of ‘member: 36, ‘the motor - rotor acts as-a’
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centnfuge thereon, separating entrapped gas in the ‘oil
from the oil.”

It 'may: also he pomted out that one -of the features
of “the construction ‘described - is- that i’ is possxble to
change - the “volumetric: capacity of the  compressor unit
by merely changmg the ‘roller and-'the shaft. So far
as' 1 know; in prior devices-it -has. been necessary to

- change at least five parts of the compressor unit in-order

45

Member . 62 provrdes a radrally extending slot 102 -

which slrdably feceives a divider blade 103.. A cap 104,
which is detachably sectred -to mémber 62 by screWS
105, closes thé outer end of this slot and a compression

spring 106 is mterposed between the cap and the outer .

“end .of the drvrder ‘blade, as shown 1n Fig. 5. ’Ihe cap
has a relief passage 107,

to " alter: the volumetric-capacity.

“It will be apparent that the' above descrrbed corstruc-
tion ‘accomplishes the various objects and features here-
inbefore pointed out. While I have disclosed a preferred
form ‘of .the invention, -it “is  contemplated that various
changes and modifications- can be made- therein  without
departing from the scope of ‘the. mventlon as mdlcated

: by the claims which follow.
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One of the features of the mventron is the manner 5 5

in which the roller 48 is mounted upon shaft 32. Thrs

is accomplished in.such a way- that during assembly ‘a
It_mlted amount of ad;ustment can be.made’ of the rotor"

radjally. of the eccentric portlon of the shaft: Referring

artl'cularh,r to “Figs: 1 and 1-A, 1 pxov1de a ‘threaded 0
6

* rotatable on~said eccentric portion of ‘the shaft when un:

portlon 47" on the eccéntric part of the. shaft.. 'On’ the

portron 47 of ‘the shaft I mount a-cup member 1107

which is provrded with a- cylmdncal outer surface 111.
The latter may be mterrupted by two: Or more helical - oil
grooves 112 extendmg from.one side to the other of ‘the
cup. ‘member;. The cup member has a cyhndncal inner
surface 116, which _rotatably receives the portron 47 of
the  shaft. The outer surface 111 is- slightly ‘eccentric

1 claim: - ‘
1; In- a rotary ‘coMpressor; a motor—drrven shaft hav-
mg an “eccentric. ‘portion, means forming “a. cylindrical
chamber. around the eccentric portion of ‘the 'shaft con:

» éentric ‘Wwith -the axis ‘of rotation .of ‘the shaft, a’ cup

mzinber on said ‘eccentric. portion ‘of the shaft ‘having a
cylindrical inner surface and:-a cylindrical’ outer surface;

" -s4id ‘surfates: béing eccentric with respect to each other;

fastening means: on"said’ ‘eccentric: portion ~of ‘the shaft
within . said - cup. ‘member. securing - said -cup. ‘member’
therefo 'and ‘against rotation, ‘said cup member ‘being

“secured by said fastening means, and a compressor roller

“mousited “for rotation ‘on:the. outer surface of said .cup

65

Wwith respect to the inner. surface so that,” during -assem-

bly, by rotatmg the cup member on the shaft portion
47 the roller may ‘be ad]usted radra'ly shghtly
the correct adjustment is found fhe cup is ‘securely. tight-

114 bemg used between thebnut and the cup.
r feattire of the mventlon s ~lubr1catlon sys-

tem by means of ‘which' the shaft and roller are supphed

‘When

ened‘ upon: the shaft by means of a nut 113, a suitable " :

70

‘ ExerI'XC motor contained in ‘said.housing, a

(514

member, said roller being adapted to.make rolling ‘con-
tact with the inner; peripheral wall of said cylinder ‘cham-
bet upon rotation of ‘said shaft.

. 2. The consfriction set fotth in claim 1-in which the
f'rstenmg means: securing said- cup_member to- the’ shaft
comprises-a threaded portion on ‘the. eccentric portxon of
the shaft ‘and a nut on said - threaded portlon, and “in

“which said cup has:a “counterbore receiving said: nut.

-7’3, In-a compressor of -the .rotary type, a housing, an
rotary com-
pressor unit Contained in.said housing,-a motor comipres-
sor slmft -common to: s'ud motor and said compressor
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unit journalled in said compressor unit, and means limit-
ing axial movemeént of said shaft comprising a bearing
ball at each end of the shaft, one of said bearing balls
being resiliently supported by said housing and the other
of said bearing balls being supported by said compressor
unit, and means carried by said compressor unit for ad-
justing said other of said bearing balls axially of the
shaft.

4. In a compressor of the rotary type having wall
means forming a cylindrical chamber and having a
motor-driven roller for operation therein, said means
providing an exhaust port for said chamber, a valve
seat in said means surrounding said port, a disk valve
engageable with said seat to close said port, a valve
guide tube surrounding said valve, and mufiler wall
means closing the outer end of said tube and securing
the same in place, said muffler wall means providing a
muffler chamber surrounding said tube, said tube being
provided with apertures providing communication from
the interior thereof to said chamber, said muffler wall
means being apertured at a point remote from said valve
tube to provide an outlet for gas in said muffler chamber.

5. In a compressor of the rotary type embodying a
freely rotatable piston roller in a cylindrical chamber,
a first housing section, a second housing section, means
detachably securing said housing sections together, a
motor unit rigidly mounted in said first housing section,
a compressor unit in the second housing section, flexible
means mounting said compressor unit in said second
housing to compensate for thermal expansion and con-
traction of said housing, and a common rigid shaft ex-
tending from the motor unit to the compressor unit hav-
ing an eccentric portion upon which the piston roller is
mounted.

6. A construction as set forth in claim 5 in which said
motor unit is mounted in said first housing member by
a shrink-fit of the motor stator in said first housing
member.

7. In a rotary compressor, a casing, a bearing flange
.mounted in the casing and having a cylindrical bore, a
motor-driven shaft journalled in the bore of said bearing
flange and having an eccentric portion, a roller carried
upon the eccentric portion of said shaft, means forming
a cylindrical chamber around said roller, said shaft hav-
ing an extension beyond said chamber, an oil pump
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driven by said shaft extension, means providing an oil
intake passage io said pump from the lower portion of
said casing, means providing an oil -delivery passage
from said pump to the interior of the bore of said bear-
ing. flange, said oil delivery passage terminating at a
point-intermediate the ends .of the bore of said bearing
flange, one of said shaft and said bearing flange being
provided with means forming oil passage space axially
along said shaft in both directions, and means providing
an oil return passage from said cylindrical chamber at a’
region inwardly of the periphery of said roller to a region-
within the casing exteriorly of said chamber, said bear-

.ing flange being open at the end opposite to the end to

which the cylindrical chamber is adjacent.

References Cited in the file of this patent
UNITED STATES PATENTS

640,009 Mittinger —____________ Dec. 26, 1899 -

885,783 Palmer -l Apr. 28, 1908
1,330,881 Lineham ... Feb, 17, 1920
1,419,915 Bowser oo June 20, 1922
1,419,930 Joynt et al, e June 20, 1922
1,632,562 Rolaff oo June 14, 1927
1,685,397 Carrey weeevem e i m e Sept. 25, 1928
1,870,228 Blood et al, oo Aug. 9, 1932
2,130,349 Kucher oo Sept. 20, 1938 -
2,200,222 Tarleton - __ May 7, 1940
2,306,608 - Hubacker ... ____ Dec. 29, 1942
2,413,035 De Lancey oo Dec. 24, 1946
2,512,764 Byram e June 27, 1950
2,534,520 Katcher oo Dec. 19, 1950
2,545,600 Berty e Mar. 20, 1951
2,548,799 Johnson ef al. e Apr. 10, 1951
2,691,347 V411111115 Oct. 12, 1954
2,721,026 Dill$ i Oct. 18, 1955
2,759,423 Keel Aug. 21, 1956 -
2,784,673 Namur e e Mar. 12, 1957
2,788,747 Hunter — oo Apr, 16, 1957
2,826,152 Michie e Mar. 11, 1958

FOREIGN PATENTS

286,857 Great Britain ______.___ Mar. 15, 1928

446,655 Great Britain —_________ May 1, 1936

510,490 France . Sept. 7,

1920



