SCREW COVPRESSOR The present invention rel.ates generally to scr%virS’]so?
conpressors. Conpressors are enployed in refrigeration systens to raise
tthe pressure-of a refrigerant gas froma suction pgressure to a higher

di schar geQptessure which permts the ultinate use of the refrigerant to
accdnplish the cooling of a desired nedium Many types of conpressors,

i ncl udi ng reci procating, scroll 10 and screw conpressors, are used

in refrigeration applications. Screw conpressors enploy conpl enentary nmal e
and femal e screw rotors disposed within the working chanber of a rotor
housi ng to conpress gas. The working chanber can be characterised as 15

2 a volune generally shaped as a pair of parallel intersecting cylin-

drical bores closely toleranced to the outside | ength and di aneter

di mensi ons of the screw rotors disposed therein. The screw rotor hous- ing
has | ow and hi gh pressure ends which include suction and di scharge 5

ports respectively. Both the suctSEREE QOMPREBSORe ports are in flow
comuni cation with the working chanber of the rotor housing. Refrigerant
gas at suction pressure enters the conpressor working chanber via the
suction port at the | ow pressure end of the rotor housing and is there
envel oped in a pocket forned between the 10 rotating conpl enentary
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rotors rotate ansbrip¥dssdddli n the working
W, _ | Cémpfessdrs are employed in refrigeration systems
5 to raise the pressure of a refrigerant gas from a
suction pressure to a higher'discharge pressure which
petmits the ultimate'_use of the. refrigerant to
accomplish the coolim; of a desired medium. Many
- types of compressors, including :eciprocating; scroll
10 and screw compfeséors, are used in refrigerétion
applications. Screw compressors employ complementary
male and female screw rotors disposed within the
working chamber of a rptor _housing. to compress gas.
The working chamber can be characterised as

15



chanber. The gas within such'a eecket is conpressed by virtue of the

decreaS|ng

volunme in which it is contained, until the pocket opens to 15

the discharge port at the high pressure end of the conpressor. ‘As the

pocket opens to the discharge port, the volune of the pocket contfjues to

decrease and the conpressed gas is forced through and out of the dlscharge

port of the rotor

the rotors

whi ch cooperate to define the working chanmber in which the rotors are

di sposed, the bearing arrangenment by which the rotor set

the work- ing chanber is critical to conEressor operation and life. The
e

bearings in a screw conpressor are subj

whi ch 25

t he high pressure end.

housing. Due to the extrenely close tol erances between
of 20 the screw rotor set and the elenents in the conpressor

t to high axial and radial -l oads

is mounted within

can vary greatly fromthe | ow pressure end of the conpressor'to

Protection and lubrication of the rotor bearings is

t heref ore of paranount concern in the design of rotary screm/conpres- sors.
Since the suction and di scharge ports of screw conpressors are
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rotor housing and is there enveloped in a pocket formed between the
rotating complementary screw rotors. The volume of this chevron-shéped
pocket decreases .and the pockec is displaced toward the high pressure
end of the compressor as the rotors rotate and mesh within the working
chamber. The gas within such a pocket is compressed by virtue of the
decreasing volume in which it is contained, untii the pocket opens to
the discharge port at the high pressure end of the compressor. As the
pocket opens to the discharge port, the volume of the pocket continues
to decrease and the compressed gas is forced through énd out of the
discharge port of the rotor housing.

Due to the extremely close tolerances between the rotors of
the screw rotor set and the elements in the compressor which cooperate
to define the working chamber in which the rotors are disposed, the
bearing arrangement by which the rotor set is mounted within the work-
ing chamber is critical to compressor operation and life. The bearings
in a screw compressor are subject to high axial and radial loads which
can vary greatly from the low pressure end of the compressor to the
high pressure end. Protection and lubrication of the rotor bearings is
therefore of paramount concern in the design of rotary screw compres-—

sors. Since the suction and discharge ports of screw compressors are
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At conpressor shutdown, the backflow of high pressure gas fromthe high
pressure, side of a refrigeration systemthrough the open di scharge port of
tthe conpressor toward the | ow pressure side of the 15 system if allowed
to occur,iwoul d cause the high speed reverse rota- tion of the no |onger
driven screw rotors within the working chanber. Such freewheeling of the
rotors coul d occur at speeds greater than the nmaxi mum design RPM of the
rotor set and rotor bearings. Additionally, the resulting rush of
downst ream hi gh pressure gas back through the 20 conpressor to the | ow
pressure side of the systemcould result in.a surge of pressure into the
| ow pressure side of the system such that a higher pressure m ght
nonentarily develop at the suction end of tBhe conpressor than exists at the
di scharge end of the conpressor. This situation would result in a re-surge
of pressure and gas fromwhat is 25 normal Iy the | ow pressure side of the
systemto what is normally the high pressure side of the systemin attenpt
to equalize system pres- sures and would further result in inordinate and
uncommonl y Iargﬁ_aiial 4 forces acting on the screw rotor set and rotor
bearings in a W PEtTI%0ADF56sTIE N FRl Yntraar FyF ted prRerd BE sa At & i edisap B eor
in operation. widraing Shafbdabf filec Coirkebsdlg PROUGRSr tse t bemhi RNt HehGo &G HEW

e mounted in a direction

rotor set and the rings. in which the rotorsg a
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Furt her, possible pechanical failure due to the achievenent of rotor speeds
ex- _ Therefore, 'a large axial thrust is developed, in operation, on the

rotor set of a screw compressor in a direction from the high pressure
10 : end of the compressor to the }ow pressure end. This axial force muét
.. be compensated for by the compressor's bearing arrangement.

- At compressor shutdown, the backflow of high pressure gas
from the high'pressure'side of a refrigeration system through the open
discharge port of the compressor toward the low pressure side of the

:15 .. system, if allowed to occur, would cause the high speed reverse rota-
tion of the no longer driven screw rotors within the working chamber.
Such freewheeling of the rotors could occur at speeds greater than the
\~J . 7. maximum design RPM of the rotor set and rotor bearings. Additionally,
the resulting rush of downstream high pressure gas back through the
.20-;_compressor to the low pressure ‘side of the system could result in a
surge of pressure into the low pressure side of the system such that a
. higher pressure might momentarily develop at the suction end of the
- compressor than exists at the discharge end of the compressor. This
situation would result in a re-surge of pressure and gas from what is
25 normally the low pressure side of the system to what is normally the
high pressure side of the system in attempt to equalize system pres—

sures and would further result in inordinate and uncommonly large axial



ceedi ng desi gn RPM m ght occﬁr.rAddiiiohally, nost,:if not all, screw

conpr essor

moment ary devel opment of high pressures upstream of the working chanber,
all owed to occur, could theoretically cause oil to be sucked fromthe

beari ngs or,
possi bly catastrophic results. 20°

in any event, not to be delivered to the bearings with

pat ented screw conpressor bear- ing and/or bearing |ubrication schenes
illustrates the ongoing need for an unconplicated, inexpensive device by
whi ch bearing and/or bearing |ubrication4rrangements in screw conpressors
can be protected and sinplified. 51t is an object of this invention to
prevent the high speed reverse rotation of the screwrotors in a screw
conpressor due to the backflow of previously conpressed gas into and

t hrough the working chanber of 5

shut down. The invention includes a screw congressorﬁgrovrded W th

apparatus fof°yfiedvatitAgs ffBe FEY SEPLPEL SRY 8Rd gt
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conpressqgf 'ﬁréélu?@eernat Bpr}.hé%r@:.ng chamber of the compressor. Several ungo-
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ward results can occur if such high—speed reverse direction rotor rota-
tion and the resulting pressure transients are allowed to occur. Among
these results are the aforementioned development of axial thrust on the
rotor set in a direction which is not compensated for to the degree
normal axial thrust is compgnsated for within the compressor. Further,
possible mechanical failure due to the achievement of rotor speeds ex-
ceeding design RPM might occur. Additionally, most, if not all, screw
compressor bearing lubrication schemes are predicated on the develop-
ment of pressure downstream of the compressor to drive lubricating oil
to the rotor bearings. The high speed reverse rotation of the rotor
set and momentary development of high pressures upstream of the working'
chamber, if allowed to occur, could theoretically cause oil to be
sucked from the bearings or, in any event, not to be delivered to the
bearings with possibly catastrophic results.

The number and complexity of patented screw compressor bear-
ing.and/or bearing lubrication schemes illustrates the ongoing need for
an uncomplicated, inexpensive device by which bearing and/or bearing
lubrication arrangements in screw compressors can be protected and
simplified.

bearing lubrication scherres are predi cated on the devel op- nent
of pressure downstream of the conpressor to drive lubricating oil 15 to
the-rotor bearings. The high speed reverse rotation of the rotor4§et and
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t he conpressor subsequent to conpressor
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15 second position in which the backflow of gas through said discharge
port from downstream of said conpressor is prevented, said body having a
ooncavely curved contoured surface; and neans for nounting said body for
novehent hgtmeen 20 said first and said second positions, said body being
nount ed on said nounting neans so that said concavely curved contoured
surface faces into the flow of gas dischargged from said conpressor such
that said concavely curved contoured surface diverts the 25

di scharged gas which" Inpd@tantobjﬁntioﬁ&#hisninﬂentiomludeprevéﬁteﬂhe

compressor assefihgnl oo VAR | QO VELE BEOURE! Yeilep LAl zg 1 ogt e

conpressor section, ‘sal ressor Section inclu hBusi ng
defining a wor ki A§ESH c%&?ﬂﬁﬁoﬁnéu& dﬁ'—%cf‘?&ﬁgebpokflqm fdﬁ)V\prevrimusl:yct i on

with said morklncoﬁba&beéd gaalﬂnﬁen9ﬁ38€ﬁio§§ﬁttﬂé WOEkDR &%HQf”
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chanber, sai 'BPrﬂFgf?ﬁa?BésﬁngnFeﬁ‘élﬁmr%sﬂ?litﬁh'ét@%rI 35 and
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separator secti oshuBdowQy SQIdUAbpaLALEs comprising:
10 . a body 1ocated downstream of the discharge port
. of sald ‘compressor. and movable with respect to said
o | o' dlscharge port between a first position in which the
| flow of compressed gas from said discharge port is
- unimpeded while said compressor is in operation and a
15. _second position in which the backflow of gas through
| said discharge port from downstream of said compressor
is prevented, said body having a concavely curved
~contoured surface; and _

o | means for mounting said body for movement between
20 said first and said second positions, said body being
o mounted on said mounting means so that said concavely
on;ved contoured surface faces into the flow of gas
dischaxged from said 'compressor such that said
_ ..concavely curved contoured surface diverts the

“_ discharged_gas whichnimpacts it. _
N - The invention also includes a screw compressor
ﬁ_ assembly in a_refrigé:ation system comprising an oil-
injected  compressor section, said compressor section
_i".nclluding a screw rotor housing defining a working
30 chamber and a discharge port in flow communication
w1th said 'worklng chamber, said compressor section
further including a pair of complementary screw rotors
disposed for rotation in said working chamber, said
'compreséor discharge port receiving a mixture of oil
35 and gas compressed by the rotation of said rotors in a



with the discharge port of said conpressor section;: and nmeans, di sposed
downst ream of the discharge port 10 of said conpressor section, for
preventing the rotation of said screwrotors in said direction oppgsite *
qai d predeternined direction due to the backflow of previously congeessed
gas from downstream of said discharge port back to and through said 15
wor ki ng chanber upon conpressor shutdowng said neans for preventing the
rotation of said rotors upon conpressor shutdown conprising a body having a

symmetrical cppédELb¥mEned e HOUEOLEEdwiehiaCasd At Working taﬁaﬂsérm |

m xture dlschqéged tgro%%p sai d 20 dlsChaG%hiﬁﬂt when sm(jép

energi zed, safdEBofdifcCRIPTSSSOr, B85, fIReEahLR (aRd 3@ r the

i npet us of thnogaSsobélngxfnee tlosEbaewheel r im sadilrectponrsepposbee sai d
notor - is en n sa ec, 0 nder the
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discharge5poreneh03aeGECurs back toward said discharge port when sai d notor
i s de-energized. Bppefdyn ba sieo@ermfmpfiﬁh%rowee Bnfeaeibhed
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herei nafter the above- nentloﬁ ga s 30 Qsi t1 oned %ﬁmns tream of and
in line wit¥ithphdhs s@hﬁ?ﬁﬁrﬁﬁrﬂ’%ﬁt REchadge ﬁ?&!&‘?ﬁfﬂs% t Aeationer ew
conpressor asggably in a refrlgeratlon circuit and has an
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10 - of said compressor section, for preventing the
rotation "’ of said screw rotors in said direction
opposite said predetermined direction due to the
backflow of previously compressed gas from downstream
of said discharge port back to ‘and through said

15 working chamber upon compressor shﬁtdown, said means
for preventing the rotation of said rotors upon
compressor shutdown comprising a body having a
symmetrical concavely curved contoured surface facing
into the gas-0il mixture discharged through said

20 discharge port when said motor is éhergiZed, said body
being positionable to said first position under the
impetus of the gas-oil mixture discharged from said
compressor when said motor - is energized and
positionablg;to said second position under the impetus QV/

25 of the initial backflow of gas from downstream of said
discharge port which occurs back toward said discharge
port when said motor is de-energized.

Briefly, in an embodiment of <the invention
described hereinafter the above-mentioned body is

30 positioned downstream of and in line with the
discharge port or discharge passage within a screw
compressor assembly in a refrigeration circuit and has
an aerodynamically-shaped surface which faces into the



m xture discharged fromthe conpressor. In a first or retracted position,
the body allows for the uni npeded di scharge of the conpressed gas-oil

i xture frgmthe 5 screw conpressor. The body is carried away fromthe
di schargeiport or passage under the inpetus of the m xture discharged from
the conpressor until it seats on a stop. The aerodynami cal |l y-shaped surface
on the body deflects the discharged m xture with the result 10 that the -
m xture is inparted a radial” velocity vector. This change in direction
itself facilitates disentrainment of liquid fromthe m xture. Additionally,
such deflection aids in the delivery fromthe m xture in an advantageous
manner to a 15 .centrifugal -oil separator while mnimzing the
pressure drop Rnixtere dischparcgeddfromftheaaupresms: porin & firdtheor

' . The b ' | ' on._conpr essor
ntare. The Dodats Ladeobbi-Tapors oy Wit 0 AN SoERREC),
conpressor sect i dkBeRAXFR PH\ERe cconpressetk gas-did myisttame \fxom Hethe

conpr essor d§ schgé S PebhpRBEsYR! Ki Athe GdRET is Cé&i‘i’@ﬁdt Q%E&a'f‘i%nfoﬁe into
t he di scharge porf or passage_.to essentiall’y stop such backfl ow a e
outset. System é’-"s‘b‘? a9 EOTh | Pr ¢ REFSEgRa YL Tt the midwpatiumepEr dihe and

the rush of hi gmiwesserdigehabged fhblgughet %mp&é{éis?;& Qim:][ltlﬁli@fsétah?s "
be provent ed. 110 o8 oBbeE "\ ed AR EMAR T RaBet Ao i 1 s
exposed to di sdedyedeflester dhendlischargast mixtime withl ¢he EsmiXt on
by such pr@ssumat tHE RBXELADAE Ciila P Hadihl ReliditP FeRHs$, Si de
Of;\/" .. This change in direction itself facilitates
| disentrainment of 1liquid from the mixture.
Additionally, such deflection aids in the delivery
... from the mixture in an advantageous manner to a
15  centrifugal oil separator while minimizing the
pressure drop in the compressed - refrigerant gas
portion of the mixture. :
_ The body is slideably disposed on a rod so that
.. upon compressor shutdown, the initial backflow of high
20 pressure gas downstream of the compressor section to
.. the 1low pressure side of the system, via the
compressor discharge port and working chamber, carries
the valve body into the. discharge port or passage to
~ essentially stop such backflow at the outset. System
25 . pressures will then equalize at a much slower rate and
the rush of high pressure gas back through the working
' chamber of the compressor and the resultant high speed
.reverse rotation of the rotors will be prevented.
. In systems where the slide valve actuating piston
.30 is exposed to discharge pressure and is biased to
- the . unload position by such pressure, the
.. maintenance of pressure in the high pressure side of
the system subsequent to compressor shutdown
facilitates and insures the movement of the slide



t he system subsequent to conpressor shutdown facilitates and insures the
novemrent of the slide 7a valve to the unload positidn within the o
conpressor assenbly. Further, the maintenance of pressure downstream
of the conpressor insures the continued 5 delivery of oil to crigécal
-conpressor |locations as the rotors coast to a stop. In order that the

I nvention may be well understood, the above-nenti oned enbodi nent thereof,
which is given by way of exanple only, R |l now be 10 described, wth
reference to the acconpanying drawings, in which: Figure 1 is a

cross-sectional  vi ew of SCrew c ressqQr operating at part-1load .
conditions i¥alger & §§Fat‘i“6%°§$ pg’l?lsl’-;tl?g within Fitg\ﬂ eCoBpregsoy
partial crosassemblgn of FurthexQnprdRsomaiansaidtice 0obf FpogessSurd
illustrating dthe gogition of cgﬁgreésor 8ssqgﬁ¥é:con3%penr§ Fgenréhe
conpressor is BERR-ERat dﬁ&ntaﬁﬁ R 0B8°T Fi g'pﬁ?? ue

cross-sechi ondeliivenyobft bdl200o criatical acempressorhtocationsepar at or

section of g ¢£8PBLESSS s§s§3nglﬁtg Figure 1; Figure 4 is a perspective
view of an anti- rotation body of the assenbly; and Figure 5 i's a_secti onal

view taken along | IRe 9xdem ~thatr ghe 1inwensiamg Ma¥sibeo wedlre 1, a
ref“geratl_onunderstood, the above-mentioned embodiment thereof,

which is given by way of example only, will now be

10 described, with reference to the accompanying

drawings, in which: | '
Figure 1 is a cross-sectional view of a screw

compressor operating at part-load conditions in a

refrigeration circuit; ' '

15 , Figure 2 is a partial cross-section of the
compféssOr assembly of Figure 1 illustrating the
position of compressor assembly components when the
compressor is both shut down and unloaded;

Figure 3 is a partial cross-sectional view of the

20 inlet area of the o0il separator section of the
compressor assembly of Figure 1;

Figuré 4 is a perspective view of an anti-
rotation body of the assembly; and o
Figure 5 is a sectional view taken along line 5-5 ;)

25 of Figure 1. '

Referring £first to PFigure 1, a refrigeration
system 10 includes a screw compressor assembly 12
which is comprised of a compressor section 14 and an
oil separator section 16. Refrigeration system 10

30 further includes, typically, a condenser 18, an
expansion device 20 and an evaporator 22. Compressed
refrigerant gas, from which oil has been separated, is
directed from oil separator section 16 of compressor



1 . \ .

system 10 includes a screw conpressor assenbly 12 which is conprised of a
conpressor section 14 ‘and an oil separator section 16. Refrigeration
system 10 30 further includes, typically, a condenser 18, an
expanstonikgdevi ce 20 and an evaporator 22. Conpressed refrigerant gas, from
whi ch oil has been separated, is directed fromoil separator section 16 of
conpr essor 8 assenbly 12 to condenser 18 where it is condensed and
becones a | ow tenperature, high pressure |iquid. Fromcondenser 18 the
refrigerant is directed to expansion device 20 where it becones a | ow
tenperature, |l ow pressure liquid by the process of expansion. The | ow
pressure, low 5 tenperature liquid refrigerant next enters evaporator 22
and is there vaporized and becones a | ow préssure | ow tenperature gas prior
to being returned to conpressor section 14. Conpressor section 14 includes
a rotor housing 24 which de- fines a suction area 26, into which vaporized
| ow pressure refrigerant 10 gas i s comruni cated from evaporator 22.

Rot or housing 24 al so defines a suction port 28 through which such gas is

admtted to coqggegiggl rkin%ichanb r 30. Screw rotors 32 and 34 are
housed in wor ki'§ Tham * b&r “3H e RPT dlnBlemeolt He apdrafedf@dotecoBesras 189 and

34 is notor 36 tehperatdreyddgh hafebs3 Qnquildi. chFdohec shdeiesr NOt EHe irsfrTRERIAd.
Suction 15 arga LR th .erred. emiadiment . i.ncl udes suction
¥ el o BB 5L 'R0 SO0 LR b SEPORT i 191 hemerere,

subareas 40 an are 1n fl1ow conmunic
housi ng 24. Rotls¥F PrAFSERY 1dquid $y dhef Presesanobhpepamgodd iTheolsuptéssare, low

subarea 42, st ha eRp&Es8e Ofi qWhd GREW ddrah@tfke be%tqg§\%é:’:apﬁ{jato Oifranl?g{-és LR&24
fyrther includes a discharge port 46 Ihrougﬁ 20 i ch conpresse
revTigerant gaé’aP%”cﬁeécﬁ%Fr,géW“feFof‘nWr RYSF§UER difHeFempgrature gas prior to

being returned to compressor section l4. -
. Compressor section ldlincludes a rotor housing 24 which de-
fines a suction area 26, into which vaporized low pressure refrigerant
_10 gas is communicated from evaporator 22. Rotor housing 24 also defines
a suction port 28 through wﬁ&ch such gas is admitted to compressor
~working chamber 30. Screw rotors 32 and 34 are housed in working cham-
: ber'30. ttached to the driven one of rotors 32 and 34 is motor 36
- which drives shaft 38 on which the driven rotor is mounted. Suction
15 area 26, in the preferred embodiment, includes suction subareas 40 and
42 all of which are in flow communication within rotor housing 24.
Rotor housing 24 alsq defines an opening 44 into suction subarea 42,
K_/ ‘the purpose of wbich will later be described.
Rotor housing 24 further includes a discharge port 46 through
20 which compressed refrigerant gas is discharged from working chamber 30.
| _ bisposed within rotor housing 24 and cooperating therewith to define
working chamber 30 is a slide valve 48. Slide valve 48 is axially mov-
able with respect to.rocors 32 and 34 within rotor housing 24. 1In the
'position illustrated in.Figure 1, working chamber 30 is in flow com-
25 '_municacioh with suction subarea 40 of suction area 26 as well as suc-
tion areé 26 through suction port 28. Slide valve 48 is positionable
'bgtwgen a first position in which low pressure eand face 50 §f the valve

“abuts stop 52 of rotor housing 24 and a second position, illustrated in



Di sposed within rotor housing 24 and cooperating therewith to define
wor ki ng chanber 30 is a slide valve 48. Slide valve 48°is axially nov- able
With respect to rotors 32 and 34 within rotor housing 24. In the position
illystrated in Figure 1, working chanber 30 is in flow com 25 i cat i on
vi t h: suction subarea 40 of suction area 26 as well as suc- tion area 26

t hrough suction port 28. Slide valve 48 is positionable between a first
position in which | ow pressure end face 50 of the valve abuts stop 52 of
rotor housing 24 and a second positien, illustrated in 9 Figure 2, in
whi ch the degree to which rotors 32 and 34 are exposed to suction subarea
40 is at a maxi mum \Wen | ow pressure end face 50 of valve 48 abuts stop
52 of rotor housing 24, direct flow conmui cati on between wor ki ng chanber
30 and suction subarea 40 is prevented and the 5 conpressor operates at
full load. |In the position illustrated in Fig- ure 1, slide valve 48 is at
an internedi ate position representing a position where the conpressor is
operating at part-load conditions. The degree to which rotors 32 and 34 are
exposed to suction subarea 40 is determnitive of the volune of gas which
wi Il be conpFimsed2bénwddighlithe depeee gbortsichntbtiomer ¥ end, 34t hee legackedntd he

conpressor. RelqLLiNg 9&"’4501?%“ F&&Ef\emnt 41§| S%géeﬁégxﬁtﬁéesﬁ%ron 16

i ncl udes a centrlpuga ar at or in a seal ed
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The degree to which rotors 32 and 34 are exposed to suction subarea 40
is determinitive of the volume of gas which will be compressed between

10 _ the rotors and therefore, the load on the compressor. .

-Referring now to both Figures 1 and 2, oil separator section
16 includes a centrifugal oil separator element 54 dispoéed within a
sealed oil sump housing 56. In the preferred embodimeat, a bearing
housing 58 defining a discharge passage 60 is disposed between dis-

15 - charge port 46 of rotor housing 24 and separator elemeat 54. Separator
element 54 defines an inlet 62 in flow communication with passage 60 of
bearing housing 58 and includes a pérmeable wall 64 which cooperates
with inner cylindrical housing 66 and ramp 68 to define a helical pass- \/
age between inlet 62 and outlet 70 of sump housing 56,

20 ' Inner cylindrical housing 66 includes a pressure housing 72
in which piston 74 and spring 76 are disposed. Pistoa 74 and pressure
housing 72 cooperate to define a pressure chamber 78 which is capable
of selective flow communication with opening 44 in rotor housing 24 or
with sump area 80 of oil separator 16 through_opening 82 in sealed sump

25 housing 56. Pressure chamber 78 is put into flow communication with
opening 44 and suction subarea 42 by the opening of solenoid valve 84

or with sump area 80 by the opening of solenoid valve 86. Housing 66
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20 | nner cyli-ndrical housing 66 includes a pressure housing 72
in which piston 74 and spring 76 are di sposed. Piston 74 and pressure
ousi ng 72 .cooperate to define a pressure chanber 78 which is capabl e of

sel dcti vesfd ow communi cation with opening 44 in rotor housing 24 or with
sunp area 80 of oi.l separator 16 through opening 82 in sealed sunp 25
housi ng 56. Pressure chanber 78 is put into flow comunication with
openi ng 44 and suction subarea 42 by the opening of solenoid val ve 84 or

wi th sunp area 80 by the opening of solenoid val ve 86. Housing 66 10 has
an end cap 88.-which defines an opening 90 through which the face of piston
74 opposite the face which cooperates to define chanber 78 is constantly
mai ntai ned in fl ow conmunication with the f8mainder of the interior of oi
separator elenment 54. 5 _ Al so di sposed interior of separator

el ement 54 are swirl vanes 92 and anti-rotation body 94. Body 94, as w ||
nore thoroughly be discussed, is slidably nounted on connecting rod 96

whi ch connects piston 74 within oil separator section 16 and slide val ve 48

w thin rotor hqysi oah gV b eciate t when, pi.ston .74 _nove
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which are attadRESFIPE ol FEParasar £1@mept Sheare slidably di sposed for
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surface 104, whecdisgessed Ukt shidadly mounted-iogucamecting arddl 96 whiick avanaits
bearing housing;ofq 74 within oil separator section 16 and slide valve 48 within
. rotor housing_24. It will be appreciated that whea piston 74 moves
~ 10 within pressure housing 72, slide valve 48 is correspondingly moved’
. within rotor housing 24 and fﬁrther, that the movement of rod 96 does
... not of itself affect the movement of body 9%4.
Referring to Figures 3, 4 and 5, body 94 is restrained from
. rotation around connecting rod 96 by pins 98 which are attached to body
15 94 and which are slidably disposed for movement through holes 100 in
-end cap 88. Further, it will be seen.that flangeé portion 102 of body
94 1s prevented from moéing toward discharge passage 60 any further
_than is illustrated in Figures 2 and 3 by seating surfacé 104, which as
... 1llustrated in the Figures, is a flat surface on bearing housing 58.
20, Likewise, body 94 is prevented from moving toward opening 90 of end cap
- .88 any more than is illustrated in Figﬁre 1, by the abutment of back
- surface 106 of body 94 with seats 108 on swirl vanes 92. 1In this way a
gap is maintained between back surface 106 of body 94 and end cap 88 to
.., ensure that opening 90 of end cap 88 is unobstructed at all times so as
25 . to maintain flow communication between one side of pistoa 74 and the
. remainder of the interior of separator element 54. Back face 106 of
. .-body 94 is flat while face 110 of body 94, which faces into discharge
passage 60, has a symmetrical concavely curved contoured
surface. ' |



20 Li.kewi se, body 94 is prevented from noving toward opening 90 of end cap

88 any nore than is illustrated in Figure 1, by the abutnent of back

surface 106 of body 94 with seats 108 on swirl vanes 92. In this way a gap

I s mai ntai ned between back surface 106 of body 94 and end cap 88 tws+ensure
that opening 90 of end cap 88 is unobstructed at all tines so as 25 to

mai ntain fl ow comruni cati on between one side of piston 74 and the renai nder

of the interior of separator elenent 54. Back face 106 of body 94 is flat
"while face 110 of body 94, which faces into discharge passage 60, has a
symmetrical concavely curved contoured surface. I n operation, |
refrigerant gas is sucked into working chanber 30 through suction port 28 |
"by the rotation and meshing of rotors 321land 34, one of which is driven in

a predeterm ned direction by notor 36. When notor 36 is in operation, at

| east a portion of the refrigerant 5 gas sucked in through suction port 28

I nto working chanber 30 is com pressed and di scharged through di scharge i
port 46 no matter what the position of slide valve 48. As illustrated in |

Figure 1, conpressedyd @uefdrisgg! 3@&:%%5{@ gg'g sehatdaed Ix&"gxg{ih%%aﬁﬁmef

30 through discharge port 46 and 1nto arge passage 6 eari ng
housi ng 58. 3 theavgh ssgtiom@ert |28uBY rthe ctptablqn prdmeshing 89 Hosors3@cemid
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80 is essentjally at dlschargg?gressure'mhen t he conpessor assenbly is in
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wor ki ng chanipsdtida ofislddenadve di8.afAse L1justpatedetn tFiguxsil , t ¢tampbesseidnys- and
bearing ar eagobfidet s 3k ! dischsBRACkon orkEhe Thialidsy 36/ (r26h aPblnalhe
port 46 and into discharge passage 60 of bearing housing 58. Although
10 not illustrated, oil from sump 80 is injected into working chamber - 30
while the compressor is in oéeration. 01l in sump 80 is essentially at
discharge pressure when the compessor assembly is in operation due to
the permeability of wall 64 of separator element 54. The oil from sump
80 is further employed to lubricate the bearings and the beafing areas
15 in which the ends of the shafts of rotors 32 and 34 are mounted in the
compressor assembly. Such lubricating o0il is vented into the working
chamber of the compressor after it passes through the béarings and
bearing areas. Additionally, sump oil is selectively directed out of ;*)
sump 80 through solenoid valve 86, when valve 86 is opened, and into @
20 pressure chamber 78 to cause the movement of piston 74 and the corres-
ponding movement of slide valve 48 in rotor housing 24._ When it is de~
sired that the slide valve should be moved so as to unload the
compressor, pressure chamber 78 is vented through solenoid valve 84 in-
to suction subarea 42 of rotor housing 24. It will readily be appre-
25 ciated that what is discharged from discharge-port 46 of rotor housing
24 is compressed refrigerant gas heavily laden with the oil which makes
its way into the working chamber from the many locations described

above.
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sunp 80 t.hrough sol enoid val ve 86, when valve 86 is opened, and into 20
pressure chanber 78 to cause the novenent of piston 74 and the corres-
pondi ng novenent of slide valve 48 in rotor housing 24. Wen it is de-
sireq¢ thal_the slide valve should be noved so as to unload the conpressor,
pressure chanber 78 is vented through sol enoid valve 84 in- to suction
subarea 42 of rotor housing 24. It will readily be appre- 25 ci ated that
what is discharged from di scharge port 46 of rotor housing 24 is conpressed
refrigerant gas heavily laden with the oil which nmakes its way into the
wor ki ng chanber fromithe many | ocations described above. 12 The m xture
of oil and refrigerant gas discharged fromcom pressor section 14 enters
oi |l separator section 16 through inlet 62 aht i mmedi at el y i npinges on
contoured face 110 of anti-rotation body 94. Such inpact initially serves
to carry body 94 away from di scharge 5 port 46 until back face 106
contacts seats 108 of swirl vanes 92. Wile the discharge of the
oil-refrigerant gas mxture continues, body 94 will remain seated agai nst

seats 108 and in the poghd in@Reddel Yt Rt u Lhe ienfluence
of the force of the m xturen btm r?g §°rii ﬁﬂa?%kefh% %anegg/or %ed ﬁa"h‘ﬁg'?' of
the conpressor. RERSSP B fect ianel 4 ke ngy °11 Aeparator rgeaxttigth 36 chhrqsmanaﬂ@t 62
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t her ef ore perm ssible an n e easy s
The m xture of $eMilycempin gearednegadinst cents (10§ dnd| étn the misition illustrated

in Figure 1 under the influence of the force of the mixture being dis-
charged from the working chamber of the compressor section. The area
: IQ_ 'around inlet 62 of oil separator element 54 will be saturated with oil
" as the discharge mixture impacts contoured face 110 of body 94. Conse-
"quently, body 94 slides easily on rod 96. A small amount of leakage
past body 94 through the gap between rod 96.and the hole defined by
body 94 through which rod 96 passes is not detrimental. A somewhat
15 loose fit between rod 96 and body 94 is therefore permissible and in~
 sures the easy sliding of body 94 on rod 96.
" The. mixture of refrigerant gas and oil entering inlet 62 of
"oil separator element 54 is forced by interaction with contoured face
110 of body 94 to undergo a smooth transition from essentially axial
20 flow to a combination of axial and radial flow within separator element
54, The'mikture 1s thus fed into swirl vanes 92, which impart a rota-
" tional or swirling motion to the mixture ia a predetermined directioa,
already having been imparted a radial velocity vector by body 94. This
“pre-swirled mixture is next fed into the helical passage defined within
25 ''separator element 54 by ramp 68, permeable wall 64 and inner housing
66, The- gradual and smooth directional changes imparted to the mixture

~are purposeful and minimize pressure drop in the compressed refrigerant



oil separator elenment 54 is forced by interaction with contoured face 110
of body 94 to undergo a snooth transition fromessentidlly axial 20 flow
to a conbination of axial and radial flow within separator el enent. 54. The*
mxture is thus fed into swirl vanes 92, which inpart a rota- tionak or
shirling notion to the mixture in a predetermned direction, already having
been inparted a radial velocity vector by body 94. This pre-swirled m xture
is next fed into the helical passage defined within 25 separator el ement
54 by ranp 68, perneable wall 64 and inner housing 66. The gradual and
snmoot h directional changes inparted to the m xture are purposeful and
mnimze pressure drop in the conpressed refrigerant 13 gas during the
oi | separation process. As the high predsure m xture noves through
separator elenent 54, the centrifugal force devel oped within the m xture
due to its flow path causes the heavier liquid por- tion of the mxture to
mgrate radially outward within the separator 5 el enrent and to pass

t hrough perneable wall 64. The gas fromwhich the oil has been separated
continues to nove through the separator elenent and out of seal ed housing
56 through &fsl derizg. theriodl staparatian arecess- déysoshe ddeh PreesHregnixurseal ed
housi ng 56. @B SHHLEIRWRpSEatiohee LOHERE E5%S5,0khe tRAL ri fhiga M RR&MIeQE1HRgi S 10
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are no |longer driven by notor . The intial backrush of -
deposited in sump 80 of sealed housing 56.

Upon shutdown of the compressor, that'is, whén motor 36 is
10 de-energized and the rotors ,are no longef driQéh, the_higﬁ pressure gas
within and downstream of separator"eleﬁent 54 wiil tend';o rush back
through inlet 62, dischafge passage 60 and discharge port 46 of rotor
housing 24 and into working chamber 30. Sgch:ﬁackrush of gas will, un—
less prevented, cause the rotoré to be driven in a diréction opposite
15 that in which they are driven by motor 36 and at pdssibly ﬁnacceptably
high speeds. The rotors are free to freewheel in any direction when-
ever they are no longer driven by motor 36. The initial backrush of ]
such gas out of oil séparator element 54 will, however, carry body 94 \y)
along rod 96 toward the_;ompressdr section untii flange portion 102 of
20 body 9 seats égainst seat 104 effectively plugging inlet.62 and pre-
venting'furthei'batkflow-frbm occurring. It will be appreéiated that
the length of time ic takes for the_refrigetatiqn system high pressure
and low pressure sides to équaliée wiil thus be proionged while the
high speed reverse rotatiohzaf the fotors is prevénted. The prolonged
25 ' maintenance of pressure downstream of 1n1et 62 of oil sepafator element

54 further:insures.that the deliyer& of o0il to the aforementioned
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such gas out of oil separator elenment 54 will, however, carry body 94 al ong
rod 96 toward the conpressor section until flange portion 102 of 20 body
94 seats against seat 104 effectively plugging inlet 62 and pre- venting
further backflow fromoccurring. It will be appreciated that the |length of
time it takes for the refrigeration system high pressure and | ow pressure
sides to equalize will thus be prolonged while the high speed reverse
rotation of the rotors is prevented.,,The prolonged-25 - nai ntenance of
pressure downstream of inlet 62 of o}ﬂ separator el enment 54 further insures
that the delivery of oil to the aforenentioned 14 rotor shaft bearings

and wor ki ng ch r ont| nu ccur t el
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w thin rotors howtnmmnmpmsbklmgﬁﬁtyedﬂ n Figure 2; Upon conpressor
shut down, sol enoi d val v§h s automa i cal l“r ened so 10 as to vent
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bo y 94 plugs.inlet 62, valve 4 |- no longer it acte -upon b
di scharge presstRazs o {the sd'P‘Sc*H&Fg%f pirtonatty aﬁrﬂ?eﬁnﬁ}’éﬁ%ﬂ%f Whee Wé?\ﬂé' to

t he unl Oad :pOSiplugs H1@W62 Bo RisJto prevent ‘the rush of gas back through inlet 62
. to, the low pressure side of system 10, the pressure trapped within oil
.separator element 54 will act on piston 74 ia conjunction with spring
15 76 with the result that slide valve 48 will be moved to the unload po-
sition in rotor housing 24. Once body 94 plugs inlet 62, valve 48 will
:. no longer itself be:acted upon by discharge pressure at the discharge
port and the movement of the valve to the unload pqsition shown in Fig-

ure 2 will be assured.

20 From the foregoing it will be understood that by
preventing high speed reverse rotation of the screw
rotors due to the backfiow_ of previously compressed
gas into and through the - working chamber of the

- compressor subsequent to compressor shutdown, axial

25 ~ thrust is prevented on the rotor set and the bearings

| " in which the rotor set is mounted, in a direction
' “opposite the direction of axial thrust developed on
-the rotor set "in normal loaded operation of the .

30 compressor.  This facil_ii_:_at_es ‘and economizes the

desigh of a béaring arrangement in a screw compressor
by eliminating the need for apparatus dedicated to the
compensation of axial thrust in a direction opposite
the direction in which axial thrust is developed in
normal operation within a screw compressor.



ure 2 wll be assured. 20 Fromthe foregoing it will be understood
that by preventing high speed reverse rotation of the screw rotors due to
t he backfl ow of previously conpressed gas into and through the. _working
dhanber of the conpressor subsequent é?to conpressor shut down, aaxi al

25 thrust i ented on the rotor sel ‘and the bearings in which the
rotor set 1Is nounted, 1in a direction opposite the direction of axial
thrust devel opged oA tdtarevwdt GbmPLessorNPrhtidethdvithpapparatuy £b¢
conpr essor. This facilitates an econom zes the 30 design of a

beari ng arrangeeeentinga sheewrewemsessaotatisn mokit i sgréwe metdrsor
appar atus dedicated to the conpensation of axial thrust in a direction
opposi te t he thegepfon upennwhicomprasgon hrshutdaymnievesaibdd appavatub
operation within-a_ screw conpressor. 1. A screw conpressor provided:
with appaPat ugomprigingent ing .the reverse rotation of screw rotors

t hereof upon conpressor . shutd , said apparatus. 5 conprising: a body
| ocat ed downstrea o$’°ﬂ¥e W%F%‘?Z;\g%??rﬁ?ms d ’e%%lbgp%%dpﬁg$abl e

wi th respect di schar
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prevented, sakfoRodys Nayhpledseln G ¥rom’ Wiid discharge port is
| 10 unimpeded while said compressor is in operation and a
second position in which the backflow_ .of_ gas through
said discharge port from-.downst_ream of said compressor
is prevented, said body having a concavély curved
contoured surface; and | |
15 means for mounting said bo_dy fdr movement between
said first and said second positions, said body being
mounted on said mounting méané so i_:hét Saic_l concavely

curved contoured surface faces into the flow of gas

discharged from said compressor such that said

20 concavely ,curved contoured surface diverts the W

discharged;gas which impacts it.

2. A compressor according to claim 1, wherein said

body is mounted for slidable movement on said mounting

means and is positionable in said first position under
25 | the impetus of gas discharged from said compressor

when said compressor is in operation and is

-

{

&



cont our ed surface; and 15. means ' for’ nDuntiﬁg sai d body for novenent

between said fi

rst and said second positions, said body being nounted on

sai d-mounti_ng nmeans so that said concavely curved contoured surface faces

into the Tow of gas discharged from sai d conpressor such that said 20
ed contoured surface diverts the discharged gas which

A conpressor according té@cla|n11 wherein said body is
mount ed for slidable noverment:on said nmounting nmeans and is positionable in

said first posipbeitiBAebl85in sAedi 586bNE ﬁésﬂﬁﬁoﬂlﬁﬁd@fgﬂ%fiﬂﬁéﬁﬁsd ]

concavely curv
| npacts it. 2.

conpressor when

M S * pofi thenfbbw o8P dﬁsdhseganglagobaékotaowﬁhbrthéedimﬁgeof t he
fl ow of di scharge gas back toward the discharge port of said conpressor

whi ch occurs wh
according to cl
wherein said co

sai d body-defining a bore coincident with the axis of synmetry of said

said conpressor is in operation and is *

portai ¢fcospids s monpresisor dovhiclh odcurs A wivamr esabd
aim 2, wherein said nounting neans conprises a rod and

Aowpreasour iacehut davn. body is symmetrical - about an axis,

cont oured surface and said 10 bore being penetrated by said rod. 4.

conpressor _acc
preventi ng 2ai d
to claimd4, mhe

rdin claim 3, rt her conpr|5|ng means, for
gbodygf Femﬂr&ﬁéﬂrngafiﬁplzc ng 59, cdaim 2,c yhareidny saidor di ng
re|n sai d

unting means comprises .a rod and wherein said
contoured surface of said body is symmetrical about an
axis, said body defining a bore coincident with the
axis of symmetry of said contoured surface and said
bore being penetrated by said rod.
4. A compressor 'acé;rding to claim 3, _further

comprising means for preventing said body £from

- rotating on said rod.

5. A compressor according to claim 4, wherein said

‘'rotation preventing means cbmprises at least one pin

attached to and movable with said body as said body

- moves slidably on said rod.

~ 6. - A compressor according to any one of claims 1 to

-5, wherein said body has a seating surface on the same

—/
10 .
| 15
—
20

side of said body as said contoured face.

7. A screw compressor assembly in a refrigeration

* . C L M H] *
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15 rotation preventing means conprises at |east one pin attached to and
novabl e wth said body as said body noves slidably on said rod. 6. A
conpressor according to any one of clains 1 to 5, wherein said body_has a *
(eating surface on the sanme 20 side of said body as said contourgs face.

7. A screw conpressor assenbly in a refrigeration system conpri sing an
oil-injected conpressor section, said céﬁpressor section including a screw .
rotor housi ng defining a working chanber and a discharge port in flow

communi cat i on giidtiend abshp¥isimy ahaokt-injected compres®dr FRAILi%H, urther
including a pair of conplenmentary screw rotors disposed for rotation in
sai d wor ki ng cednbercomprassmnprsaectionli sthaludingrt ar eserewng taxxt ure of

oil and gas conpressed by the rotation of said rotors in a predeterm ned
direction 10 hoxaimgy defifiningr |a nyorkinghcchamker axndd ac@ﬁ-ﬁme section
is in operation and said rotors being free to freewheel in a_direction
opposi te sai d Bsddeiner flow commanicahioneWith gaig: working. chambared; an

oi |l separator section in flow communi caiion with 1 .the discharge port of
said corrprsesscﬁassdecF?’é}H’Feﬁﬁ‘arrr@ﬁ%’?mHié‘b’?)@éﬁr gB\ﬁi?ﬁ‘F‘é‘gma oPairyof

di scharge port_of said conpressor segtion, ;for preventin he.rotati on of
sai d screw r ofSFPISRAREAFY;; ?ﬁf?forfooctp?d: si?isggg pr tg?#?ﬁéﬂndi’?rbct i on
due to the 20 . e EhOWs of cRAGYREOUSIGhsd. CORBEESSS dis¥Rirge ol

downst ream of said ar ge port Ba
receiving a mixture of oil and gas compressed by the

rotation of said rotors in a predetermined direction \)
10 within said working chamber when said coméreésor
section is in operation and said rotors being free to
freewheel in a, direction opposite said predetermined
direction when said mo"tor is de-energized;
an oil separétor section in flow communication with
15 the discharge port of said compressor section; and
means, disposed downstream of the discharge
port of said compressor section, for preventing
the rotation of said screw rotors in said direction
opposite said predetermined direction due to the
20 backflow of previously compressed = gas from
downstream of said discharge port back to and
through said working chamber -upon compressor
shutdown, said -méans for preventing the rotation of
said rotors upon -compressor shutdown com;irising
25 a body having a symmetrical concavely curved

contoured surface facing into the gas-oil
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through. said working chanber upbn conpressor shutdown, said
means for preventing t'he rotation of said rotors upon conpressor shutdown
conprising 25 a body having a synmetrical concavely curved
contourede_surface facing into the gas-oil * C L M S

mi xk ur e di scharged through said discharge port when said notor is

energi zed, said body being positionable t& said first position under the

i npetus of the gas- oil nixture discharged from sai'd conpressor when said 5
notor is energimicdnd @dasichadged ethfowgh dsagdordl suitd igen poitewiidie
I.npetus of the initial backflow of gas from downstream of said discharge
port whi ch occusaidamatopwded enargidiedhmaded fmdy Wesing ok itotanabbe
de-energi zed. 10 8. A conpressor assenbly according to claim 7,
wherei n sai d oi to sspadaifdrsFe@asition | urler athenimpetysl ofi Itheegast or

el ement, said contoured surface of said body cooperating with said oil

separ ator el ene®tl sBixkuret déschpgegedofrom Sajsk-campressay When said

di scharged _by said conpressor .on said ¢ontoured surface of said, body
directs said nmiBPHPE % cergraizedaand, P@Féﬁéﬁf‘agiea tRinfetdr R2¢92At i ng
the separation of,. pil fromsaid.,mxture | ai d _separator .elenment,. 20

o A Compr ecROFLtERR ST Ee, desri, of iR AR oM G P
centrifugal oil p rg _defines i n L.nc S ralit
o w1 oanes 958 AR ShiEedlt’ 'd1°S s31d "hEbcRAfgL "ChELES WL y
- occurs back toward said discharge port when said motor

o v+ is de-enerxrgized.

10 8. A compressor assembly according to claim 7,
' wherein said oil separator Section includes a

- centrifugal oil separéfor element, said contoured
surface of said body cooperating with said oil
separator element so that the impact of said gas-oil

15" mixture discharged by said compressor on said
- contoured surface of said body directs said mixture
into said separator element in a manner facilitating

. the separati;n of o0il from said mixture in said

separator element.

20 9. A compressor assembly according to claim 8,
- wherein said centrifugal oil separator element defines

an ‘inlet and includes a plurality of swirl vanes

" Juxtaposed - .said ‘inlet and wherein in said first

position said body seats in said separator element so

A



juxtaposed said inlet and wherein in said first position said body
seats in said separator elenent so 11111111 111111 111711111111111 * C
L M S * that said m xture discharged from said conpressor
dection is inparted a radial velocity vector by said body prior tow@ntering
said swirl vanes. 10. A conpressor ass |y according to claim?7, 8 or 5 9,
wherein said body defines a bore coaxi gl_ wth the axis of symetry of said.
contoured surface, said body being slidably disposed for novenent between
said first archati dgaitkondxtavet | dischargedodfnbmchsatd s conpressyy sai d
bore. 10 11. A conpressor assenbly according to claim 10, further
conpri si ng maection psecimpartgdsa deadihld f vehoecibtyt wegtarodbyd ssddi rod.
12. A conpressor assenbly according to claim 11, wherein said body
rotation prekedy reriam ko @ntering seiditswisaktvanks pin attached to and
novabl e with said body as said body noves slidably on said rod, the
~ novenent of said at |east one pin being constrained to novenent parallel to
said rod. 13. coyrpr essor _assenbl cordin o _cl ai m.1Q, 0 or 12,
further corrpr*@n acg’f‘?’a%s?/%v@sﬁ%&eﬁcf%%d}'rﬂgeﬁ@ntc]ﬁ%"&&ilfdio‘?f‘bressor

section apd 2 s| e ¥ohVEaT4! YAy dLEER0s ChSBR3EY ol TV HIRE 4y S d of !

axis of symmetry of said contoured surface, said body

<

being slidably disposed for movement between said
first and said second positions on a rod which passes \J

through said bore.

10 11. A compressor assembly according to claim 10,
. further comprising mear'is for preventing said body from

rotating around said rod.

12, A compressor assembly according to claim 11,
wherein said body rotation preventing means comprises
15 at least one pin attached to and movable with said
body as said body moves slidably on said rod, the
movement of said at least one pin being constrained to

movement parallel to said rod.

13. A compressor assembly according to claim 10, 11
20 or 12, further comprising a slide valve disposed for
movement in said compressor section and a slide valve

actuator piston disposed fo.f movement in said oil
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separator section, said valve and said piston being connected by said rod
on which said body is disposed so that novenent of said piston in said oi
‘'separator .section results in the correspondi ng novenent of said 5 slide
val ve inisai d conpressor section, the noyenent of said body on said rod
bei ng i ndependent of the novenent in said rod which occurs in response to
the novenment of said actuator piston. 14gA conpressor assenbly according
to claim13, 10 wherein one face of said actuator:. piston is in flow
comuni cat i on sepdrdter i geetion,ofsaid dvatper and sa BdEph sitohe Jehxig ve of
whet her said body is in said first or said second position whereby upon
conpr essor shuwtaolovectedsbyr saixt tod son dwhithsespddabodysds idisgdsed and on
said piston is muintained while systempressures equalize other than
t hrough the disehthgt povementseifd saddppdsion ins said aidnmepsratomssenbly
substantially as hereinbefore described wth reference to the 20
acconpanyi ng cﬁ@gﬁx@g,resnlts in the corresponding movement of said
5 slide valve in said compressor section, the movement
of said body on said rod being independent of the
movement in said rod which occurs in response to the

movement of said actuator piston.

;4. A compressor assembly according to claim 13,
10 wherein one face of said actuator piston is in flow
communication with the interior of said separator
element irrespective offwhether said body is in said
first 6r said second positioh whereby upon compressor
shutdown pressure within said oil separator section
15 and on said piston is maintained while system
pressures equalize other than ihrough_the discharge

- port of said compressor.

15. A compressor assembly substantially as
hereinbefore described with reference to the

20 accompanying draﬁings.
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