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1

This invention relates generally to elastic fluid

compressors and more. particularly. to a means-
for separating absorbed refrigerants from the
lubricant circulated in the lubrication system of-

an elastic fluid compressor.

‘While it is not intended:to so limit the present
invention, it is particularly applicable to cen-
trifugal compressors used in refrigerating -appa=
ratus for compressing:the vapors of volatile liquid
refrigerants such for example as trichlorofluoro=

atmospheric pressure.

trols by the pressure of the lubricant.

perature and pressure.

lubricant.

tion of both are provided.

ing used.

(CL. 230—207)

5

.2

escape ‘of -absorbéd refrigerant vapor. In effect,.
that produces:a lubricant having a.whiplike or:
foamlike consistency and it cannot be. pumped
through ‘the:lubrication system in this ,cond;’g;q,n

‘Where'. this occurs: in: the system the lubricant

must -be. separated. from the refrigerant. vapor,

rehabilitatedrand thereafter returned for reuse,
Accordingly, it.is.an.object of: the present in~.

vention to provide:a novel arrangement whereby

The

1% the amount ofsrefrigerant vapor absorbed by the
methane, methylene chloride, ete., wherein the: lubricant may-be substantially controlled.
refrigerant vapors are-delivered to the suction in- It isranother object of ‘the present. invention
let side of the compressor at pressures-above to:provide:a means-for degasifying-and rehabili-.

tating lubricant swhich has' passed.into a reduced:

Centrifugal compressors-and elastic fluid com= 18 pressure zone for-reuse in the lubrication system..
pressors so used are provided with a lubrication It“is another object of the present invention.
system which is one of ‘two general types, namely, to control the pressure in-the lubrication system:
splash feed or force feed, wherein a suitable lubri~ not under. reduced” pressure so that there will:be.
cant is utilized. Many of these lubrication sys= small differential pressures ‘therein. a
tems perform additional functions over and above 20 With' these and other-objects in view as may
that of lubricating the contacting surfaces such: appear from the’ accompanymg specification, the’
for example as, -acting as a ‘cooling medium for invention consists of various features of construc-.
the compressor bearings, acting as inner sealing tion“and: combmatmn of ‘parts, which will be first
means, and hydraulically operating various con~ described: in*‘connection” with - the' accompanying’

25 drawings, showing® a “degasifying means in ' the’

In force feed systems, when the lubricant has lubrlcatzon systeny of elastic fluid compressors of’
the additional function of acting as an inner a preferred form' embodymg the invention, and’
sealing means or for any reason comes: into:con- the features formmg the invention will be specifs
tact with the refrigerant vapor, varying quantities: jcally pomted ot in'the claims.
of refrigerant vapor will'be absorbed and:desorbed 39 .- In the" drawings:
by the lubricant undervarying conditions of tem-~ Flgure 1 is'a*didgrammatic sketeh of ‘a typical

compressor system

Absorption of refrigerant vapors however ad- Figure 2'isa partlal sectlon ‘ofthe inboard: end’
versely affects’ the physwal properties of the of ‘a’ compressor showmg the!invention.

Accordingly, it is highly desirable to g5 ~ Fizgure 3'is'a eross<sectiomn of the shutoff valves

design the compressor -whereby the absorption Figufé 4'is s ‘eross-seetion of the'gas separator!

will be minimized or means will be provided ‘to Figure b is'a pdrtial cross-section through the”
remove the absorbed refrigerant or-a combina= float housmg assembly.”

F1gure 6'is 3 cross=séction through the oil re-

Where the system-is constructed to minimize 4¢ turn” check’ valve
the absorption' elevated: pressures and tempera- Referring more ‘patitivulasly to ths o’lrawmgs
tures may be chosen so:that at the ‘equilibrium’ Figuré 1 sHows 2 diggraftithatic: sketeh' of ‘a typi-
point for a given temperature and pressure, that cal’ compressor system ShOWlng ‘a’ compressor I
is, the point where the refrigerant vapors going haying ‘a“rot6t 2 coniietted by a coupling 3t
into the lubricant will equal the amount-of refrig- 45 step-up' gears & connected i’ turn to a’ pl‘lme
erant vapors escaping from  the lubricant, the :
absorbed refrigerant vapors will not adversély: able type” “for” operatmg the compx’essor l
affect the physical properties-of thelubricant be- stép~up géals 4'and the ‘eoupling’ 3 ‘maiy ‘also be

_ of any suitable type ‘edsily purchasable on the

However, it has been found that in systems of 50 opén miarket afid'aré thieréfore generically*indi-
this type wherein elevated pressures are utilized cated. “"The'rotor'2 ‘provided for the* compressor
that small differences in pressure mist be main~ 1 ‘has @’ line bearing’ 57at the inboard end and
tained in different seétions of the lubrication sys- a‘thrust bearmg 6-at the outboard enhd outwar dly
tem as any large pressure drops will cause a flash- of ‘the casifig 3! to* allow for rélamvely friction
ing oreffervesciigof the Iubricant due ‘to the 56 less rotation’of the rotor:2, It being ‘understood
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that while this type of compressor is shown and
deseribed that any typical compressor utilizing
a lubrication system where the lubricant will con~
tact the refrigerant: resulting in:absorption and
contamination of thé lubricant would suffice to
describe this invention.

The lubrication system supplying the lubricant
indicated in Figure 1 shows a fully enclosed oil
or lubricant reservoir T formed by an upper por-
tion. 8 and a lower or sump portion 9, mounted
on the outboard oxr thrust bearing end of the
compressor {. A balance line {0 is provided which
communicates at one end with a filter chamber
{1l having a strainer 12 located in the upper
portion § of the reservoir 7 and at the other
end opens into the suction inlet {3 of the com-
pressor | whereby means is provided to balance
the pressure in reservoir T and to return refrig-

1o

15

erant vapor released by the lubricant in the res- -

ervoir to the suction side of the compressor to
avoid -loss thereof. Strainer 12 is provided to
prevent the escape of oil vapor which develops
in the reservoir 1.

- The lower or sump portlon T carries the serv-
jce pump 14 and the auxiliary pump (5 utilized
for supplying oil or other lubricant. therein at
high pressure to the lubrication system. Service
pump 14 and the auxiliary pump 15 are prefer-
ably rotary pumps, although other types of
pumps suitable for this purpose may be utilized.

Auxiliary pump 15 is driven by a shaft 16, con-
nected to an electric motor 11 and is utilized to
provide lubricant at high pressure to the lubrica-
tion system when starting up, shutting down or
in case of failure of the service pump 14. An
automatic pressure switch . (not shown) bheing
provided to ‘start the auxiliary pump motor 11
when the ‘pressure in the service pump 14 falls
below a predetermined level.

Figure 1 further shows the rotor 2 havmg a

bevel gear 18 at the end thereof which drives a

stepdown bevel gear 19 fixedly connected to a
shaft 26 which is in turn connected to the serv-
ice pump t4.. Thus means is provided for driv-
ing the service pump .14 for as the rotor 2 turns
when the compressor [. is started up it drives
bevel gears 18 and 19 rotating the shaft 20 which
in turn drives the service pump 4.

Oil or other lubricant will accordingly be

drawn from the lower or sump portion 9 into an |,

opening 21 in the service pump 14 as it rotates.
It is discharged from the service pump at high
pressure into a conduit 22 hayving a check valve
23 therein, - Thereafter the oil is forced through
a four-way by-pass valve 24 into a s{rainer mem-
ber 25. It is returned from the strainer member
25 to the four-way .by-pass valve 24 and is then
passed simultaneously to a-pressure control as-
sembly 28 provided-to by-pass a quantity of
lybricant back to the reservoir fto maintain a
fixed differential pressure across the bearings of
the service pump 4 and to a lubricant or oil
cooler 21. It is led from the cooler 27 to the high
pressure line 28, High pressure line 28 in turn
conducts the lubricant to various portions of the
compressor ‘i which utilizes the high pressure
lubricant such as line bearing 5 and thrust bear-
ing 6, etc., which: are supplied by their respec-
tive condults 29 and 30, ete.

The degasifying system may be divided into
two portions, one portion of the system lying in-
wardly of the line bearing 5 and the other por-
tion of the system lying outwardly of the line
bearing 5. 'The first portion of the system oper-
ates at elevated pressures. and therefore cannot
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be truly a degasifying system. It operates, how=
ever, in conjunction with or as a portion thereof
in that it will control the amount of refrigerant
vapor absorbed by controliing the equilibrium
point. While the second portion of the system
corrects the difficulty resulting when the lubri-

“cant is passed to a zone of reduced pressure as

is hereinafter described.

Line bearing 8§ is indicated in Figure 2 and is
constructed and arranged to coordinate with
these two portions of the system in that it passes
the greater portion of the lubricant to the first
portion of the system or inwardly of itself.

Figure 2 shows a portion of the inboard end
of compressor | having a casing 31, and the final
stage impeller 32 carried by the rotor 2. Rotor
2 passes outwardly from the casing 3i to the
coupling 3 snown in Figure 1 through a distributor
or lantern gland 33 mounted in the inner wall
34 of the inboard end cover portion 35 of the
casing 31 and through the line bearing § mounted
in’an inner line bearing support 36 and an outer
line bearing support 37 supported in turn by

the outer wall 38 of the inboard end cover portion :

35. A substantially annular first chamber 39
is formed between the inner wall 34 and the

outer wall 38 around the rotor 2 passing there-'

through.

A second chamber 40 is formed outwardly of
the. line bearing 5 by a line bearing housing 41
fixedly connected to the outer wall 38 of the
inboard end cover portion 35 by suitable means
such as-bolts 42.

Figure 2 further shows the distributor or
lantern gland 33 constructed and arranged to
serve the dual purpose of cooling and dissipating
the heat of the discharge vapor of the final stage
lying inwardly thereof as is more fully shown
and described in co-pending application Serial
No. 56,946 and of controlling the amount of
refrigerant vapor being compressed that is sup-
plied to the first chamber 39 and also of main-
taining the first chamber at a pressure above
suction inlet pressure fo. aid returning mixed
lubricant and refrigerant vapor therein to the
reserveoir: which is under suction inlet pressure
through the-connection of the balance line 10.
- This ‘is accomplished by a conduit 23, a frag-
ment of which is shown in Figure 2 which has
its inlet (not shown) at any predetermined point
within: the compressor casing 31 where the pres-
sure is greater than suction inlet pressure and
its -outlet connected to passage #4 leading to
the distributor or lantern gland 33.all of which

is: fully shown and described in the co-pending:

application Serial No. 56,924 now abandoned.
Passage 44 passes through the inboard end
cover portion 35 to the distributor or lantern
gland 33 which is provided with an annular pas-
sage 45 on its outer perimeter -into which the
refrigerant vapor is delivered. = A plurality of
radially extending circumiferentially spaced open-
ings 48 connect the annular passage #5 with an
inner annular lantern-gland passage 41. The
inner annular lantern gland passage 47 extends
about the rotor 2 and if it is desired the inner
surface of the gland 33 may be serrated as shown
at 48 to facilitate the distribution of the
refrigerant vapor delivered thereto -along the
rotor 2 in both directions.
- Inwardly of lantern gland 33 is an annular
gas-cellecting chamber 43 which serves to col-
lect the discharge vapors leaking outwardly along
the rotor 2 from the last stage on the compressor
stage and inwardly along the rotor 2 from the

Rt
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5
lanitern’ gland’ 38. Coniected® to the collectinig
chamber 49'is & vapor return’ conduit: 507 which:
will' feturn the' refrigerant vapors: to the*suction:
ifilet side of the comipressor 1.

Outwardly of the' lantern’ gland 3%’ is- the- fitst-

chamber 39" Refrigerdnt vapor will' therefore
pass outwardly from the lantern gland 33-along”
the" rotor 2 into the first’ charber Whereby the

pressure of the first ¢lamber will’ be above that

of stietion inlet’ pressure 10 créate a small -dife-

feréntial préssure’ to aid in- réturiting lubritant”

thetefrom as hereinafter deseribed:

Figure 2 also shows first chamber 39 Havify

a downwardly extending dashpot 5 contected to
ofie ‘erid’ of ‘4 Nibricant returti'conduit’ 52’ which:
Nas ity oiitlet connected to the reservolr 71

This, high préssiivs” Hbricait is conducted’
to° litie’ bedring 5 by conduit 29 connected’ to-
a pas§age 29a in the outer wall' of the® inbodrd’
efid cover 35. Phssage’ 290 pasdes the Tubricast’
t6' 4 radial openihg 290, continues therewith arid’
extending’ through the ouiter” ling benrihg stps
poit ‘member- 3T. Radial opetiitie’ 290 com-
mumcates w1th an annular receSs 290 1n the mner'

being provided to" pass “the Tubticant t6°the inmed
annular line beatring passdge 29¢  front the dnru-
16 Tecess 29c; The pressure of the lubricant
passes the fuid aléng’ the rotor 2 inwardly and
olitwardly of line bearing 5. THE grédter portion
passes mwardly to" the fitst chamber 38 “where
it dety 4 an ihrier sealing means to ‘prevent
refrlgerant vapor froim’ passing outwardly of the
first chiatiber 39. . Tt can bé readily §éen, however;
that while the lubricant acts as inner sealitig
means in the fifst chidinber 39 it will' bé in
mtlmate relationship with the refrigerant vapor
and will' accordinigly abgorb &. portion of the
refrigerant vapor which will depend on the tem-
perature and pressure prevailihg therein. How-
ever, dashpot 51 and retiri condiiit 52 are made
sufficiently large-so as to provide éasy returning
means for the mixed Hibricant and refrlgera,nf
vapor in the first chamber 39 by a combination 6f.
gravity flow and the différetitial pressure which
progréssively reduces frofm the pressure in the
first ehamiber 39 to the stetion ‘inlet pressuse
previdiling i the reservoir T. Desorptlon )l
fefrigerant vapor will not cause effervescing i
this portion of the degasifying system and ‘It
réleased refrigerant vapor passing Into the
Fégervoir will be easily passed through the balance
line’ 10 back to the suetion ‘inlet side of the
dotpressor. Additional desorptmn means may
be provided in the reservoir’ T 'in ‘the form of
Heater elements (not shown) which will ‘help-in
Fémoving absorbed refrigerarit vapor espec1a11y
when starting'up before'the lubrlcantf has reached
operating temperature.

When the lubricant is forced* mWardly along -

the rotor 2 from the line bearing 5 'intb the fArst
chamber 39, the préssure chanige from. system
pressure to the pressure which prevails intthe first
chamber 39 will ‘be relatively .small: 'Fherefore,
little or no effervescing of absorbed Fefrigerant
vapor will eceur. However, when: the Tubricant
is forced outwardly along the' rotor 2::from the
{itie Bearing 5 into- the: secorid ‘chamber 40 tHere
is a large 'differerice in pressure ids ‘the'seeond
chamber 40 is at substarntially stmospheric pres-
§ure ‘as Hereinafter deseribed whichh causes the
absorbed refrigerant to “efférvesce, giving ‘the
libricant a substantially whip«like consisteney.
This necessitates the second-portion: df the de
gasifying system which separates the refrigeraiit
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vépors; rehabilitates the lubricant and returms:{€:
{01 reuse in: the' systent: all of’ whieh-is shown’ i
Figiire' 2- of the drawings and’ the' component:
parts of this'portion:of the systen:indicated: i

= Pigures-3;-4; 5;-and 6:

Figure' 2'shows second: chismber 40:as substan-
tially annular i shape and’ férmed: around: the:
rotor 2 which of necessity passes through-the line:
bearing housing 44 to reach the coupling'3:.

Whete the rotor 2 passesittirough the line bears
itig' Rousing 41, it passes‘to atmospheric pressure:
Accor‘din‘gly & shutdown seal mechan’ism is prom

caping when the compressor is at rest Th!s»
riechanism is ore fully’ shown and described
in’the copending application Seridl No. 84.578:.

More- geherally' it ‘comprises a sealing -collar
53 fixedly connected to the rotor 2 and-4'sealing
sleeve’ 54 slidably: mounted on-the rotor 2 ihside
the line’ bearing housing 41, A- rubber inisert '¥§
i provided: on the-sealing sleeve 5& for engagew
nient with the sealing collar §3: Sealing sléeve:
54 extends outwardly of the-line bearing Housing:
41 along therotor 2 to'contact a lever-56' TLever:
56 will be'moved inwardly and-outwardly by seall
operating cylinder 51 in turn actuated by high:
pressutre- lubricant fluid when the eompressor:is
in-operation. As the lever 56 is‘moved inwardly
and outwardly the'sealing sleeve 54 ‘will'be movedi
inwirdly and outwardly-causing the rubber insert.
55-to move into-and out of contact with 'the seal:
ing collar-53 to sesl the compressor ‘when- it ist
shutdown.

‘Under normsl operation the: rubber itisert: §5

i will not be in contact with' sealing’ eollar 631K

the combpressor is operating: Therefore, a pas~
sage 58 will exist between tlie sealing sleeve’ 5¥
4Hd the rotor 2 which will: egrninect: the' second
chamber 40 to atmosphiere by a-tortuous-openitig
59 formed when: the: rubber ingert 85 is not in
eontact with the sealing eollar 53.

A Sylphon: bellows member60-is also: provided
having one end connected to that ‘portion: of’ the:
sealing sleeve 54 inside the line bearing Housing
41 and the otherend connected to a back plate
61 forming part of the line bearing-housing and.
fixedly 'connected thereto by suitable means such
a5 bolts 62 to prevent excessive quantities of vew
frigerant: vapors from escaping -to- atmosphere
from ‘the:'second chamber 40 .

Second chamber 40 is also provided with a
downwardly extending -dashpot 63% A ‘shutoff
valve 64 is- provided with a flanige: 65 which ‘s
fixedly connected to the-outlet 66 of ‘the-dashpot
63 by suitable:means such as'bolts 61 asis:shown
in ‘Figure 2 of the drawings. ‘Shutoff valve: 648
shown in Figure 3 of the drawings :as:substans
tially eylindrical in shape comprising &n -upper
housing' 68, 'a lower housing 69 -and a -closure
membeyr 10. Upper housing 68 isprovided witlh
a. valve .port Tiat one end thereof whichi:coms
municates with a bore 12 passing through-said
upper housing-and a valve stem guide T3 -closes
the other end-of said bore 72 by means:of a-flanige
14 held in’ fluid tight engagement by ‘the: lowel
housing 69 which. is fixedly connected to-the up-
per housing by suitable means-such-as studs .18
and - nuts 76. Gaskets 17 being: inserted between
each of said members to ihsure:said Auid tight
engagement. A side-outlet:passage: 18- communi«
cates with the ‘bore 12 -d@nd is:-formed:ina:side
member 19 formed:on. theupper-housing-68:

Lower housing 69 is:provided with ax annular
ehamber80. whichi :is--closed: &t one-end: by the
valve stem :guide 13 -above:described: and-at. the
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other end by the closure plate 719 fixedly- con-.
nected in fluid tight engagement to the lower:

housing by suitable means such as studs 8{ and
nuts 82. Chamber 80 is also provided with an
_inlet port 83 and a return and balancing port 84.
A piston 85 is slidably mounted  in the said

chamber 80 and is connected to one end of a valve

stem 86.. Valve stem 86 extends through the
valve guide 13 into bore 72 in the upper housing
68 and is fixedly connected at its other .end to
a valve head 8§1.  Valve head 87 is provided with
a rubber-like -insert 88 on the under side there-
of for air.tight engagement with valve seat 89
formed on the flange portion 65 of the shutoff
valve. . Thus as the piston 83 slides inwardly and
outwardly the valve stem 86 and the valve head
87 will move accordingly opening and closing the
valve port 11,

. -A piston returning spring 80 1s mounted about
the valve guide 73 and abuts the flange 14 at one
end and the undersurface of the piston 85 at the
other end.. It will hold the piston in a closed po-
s;tlon when the compressor is not in operation
or when the pressure in the lubrication system
drops below the tension or force exerted-by the
return spring 90. ’

. High pressure lubricant is delivered to the shut-
off valve by a conduit 28a connected to the high
pressure line 28 and threadably engaging the in-
let port 83 of the chamber 88. Thus high pres-
sure lubricant will enter therein when the lubri-
cation system is put into operation and will ex-
pand uniformly against the piston 85, forcing the
piston inwardly in the chamber 88 and compress-
ing - the piston returning spring 96. This will
cause the: valve stem 86 and valve head 87 to
move inwardly, opening the valve port 1. As
long as the pressure in the lubrication system re-
mains higher than the fension or force exerted
by the compressed piston returning spring $8-the
valve port 71 will remain open. However, when
the pressure drops below this predetermined
point the valve port 7{ will close, airtight closure
being effected by the rubber-like insert 88 as it
seats against the valve seat 89. s

Side member 18 formed on the upper.housing
68 is provided with a flange 9f which is con-
nected to a transfer conduit §2 having its outlet
connected to a gas separator 93 indicated-in
Figure 2 but more clearly shown in Figure 4 of
the drawings.

~Gas separator 83 is substantially block- hke in
structure and constitutes a chamber 94 having a
series of trays 95, 96, and 97 spaced vertically
therein and supported by their respective brack-
ets 98, 99, and 180 struck from the inner wall 181
of the chamber 94.

The trays are identical in design and are pro-
vided with spaced perpendicular baflles 182 with
openings 183 therein. Overflow outlets 184 are
provided on each of the trays but the trays are
so positioned on their respective brackets. that
the openings 184 are spaced at opposite ends to
provide the longest travel for lubricant to pass
through to separate as much gas as possible
therefrom bvefore returning it to the lubrication
system as hereinafter described.

~The upper portion of the gas separator 83 is
provided with a first outlet {85 which is con-
nected.to a leadoff pipe or venting line 106. Only
a-fragment of .venting line (88 is shown in Fig-
ure 2 of the drawings, as the venting line 106
may be led to any suitable location which will
allow the released or separated refrigerant: va-
pors to pass harmlessly to.atmosphere.
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At the lowermost portion of the chamber 94 -
of the gas separator 93 a second outlet 107 is pro<"
vided. Threadably connected thereto is.a con-.

necting conduit 108 which has its outlet end 109
threadably - connected to a float housing 110,
all of which is clearly shown in Figure 4 of the
drawings.

Float housing 110 is indicated in Figure 2 but
shown in more detail in Figure 5 of the drawings.
It provides means for returning rehabilitated
lubricant to the lubrication system at substan-
tially the system pressure which prevails in the
lubrication system.

Float housing 110 is provided with a side ﬂange
111 and a lower flange 112 and is mounted there=

by to the compressor | by suitable means such as:

bolts 113 as is clearly shown in Figure 2 of the
drawings.
block-like housing 114 having a chamber 115
therein comprising a float section {16 and a pump
section 1171.. The float section {16 is positioned

slightly above the pump section 117 and is pro-

vided with sloping walls 118 so that any lubri-

cant which will enter the float housing 110 as:
hereinafter ‘described will tend to settle in the

pump section 117 of the chamber 115.

The connecting conduit 108 connected to th‘e:
float housing 110 has its outlet 109, into the float.
Rehabilitated:

section 116 of the chamber | I5.
lubricant may thus flow by gravity flow from

the gas separator 93 into the float section {16 via,

the connecting conduit 108 and will tend to pass

to the pump section {17 of the chamber (15 first

due to the sloping walls 118 on the fioat section
116.

Pump section 117 of the chamber {15 contains.
a pump 119 therein, and although shown in its

preferred form as a rotary pump may be any suit-

able pump easily purchasable on the op_en-_'
Pump {19 is connected to a shaft 128
which is rotated by any suitable prime mover 2t

market.

such as an electric motor.

The float section (16 of the chamber {{5 con-
tains a float lever mechanism responsive to the
level of the lubricant in the float housing which

actuates a by-pass valve arrangement formed
integrally with the float housing and more fully
shown and described in the co-pending applica~

tion Serial No. 145,559 filed February 21, 1950,

now abandoned. ) :

Thus, Figure 5 shows a float 122, of any suit-
able type easily purchasable on the open market
connected to a float arm #23 which is pivotally
mounted at 124 to a bracket 125 formed on the
by-pass valve assembly. {26.

- By-pass valve assembly 26 is a substantmlly
flat closure-like piece with a.side arm 27 formed
integrally therewith. On the underside of. said
side arm 127 is a valve body 128 and a valve stem
guide {29 connected to the side arm {27 by suit-
able means such as bolts 185. The by-pass valve
assembly 126 is provided with a by-pass passage
130 which communicates between a by-pass con-
duit 131 2t one end and a by-pass chamber 132 af
the other end, formed in the side arm portion 121
of the by-pass valve assembly. Chamber 132
communicates in turn with a valve chamber 133
by means of a valveport 134 in the valve body 128
lying in the axial line of the chamber 132.

Valve chamber 133 is formed by the valve body
128 having an annular hollowed portion which is
engaged and closed by the valve stem guide 129
when both members are assembled and fixedly
(':g;mected to the side arm 27 by means of bolts

In Pigure 5 it has a substantially.

i
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Valve guide 129 is provided with a bore 136
therethrough wherein a valve head 137 is slidably
-mounted for opening and closing the valve port
{134, Valve head 137 is connected to a valve stem
138 which is in turn pivotally connected .at 138
to the flcat arm 123. Thus as the float 123 rises
and falls with the level of the .lubricant valve
stem 138 will be moved. upwardly and downwardly
-moving valve head 137 accordingly which will
open the valve port 124 and allow fluid to pass
irom the by-pass .chamber 132 into the valve
chamber 133 when the lubricant is too low in the
float housing and close to prevent lubricant from
Jby-passing into the valve chamber when the
Jubricant is high therein.

-Anoverflow opening 149.is provided in the valve
chamber. {33 threadably connected to.an overflow
Jbipe (8] so that any fluid by-passed when the
valve port 124 is opened will be returned to the
chamber {15 of the float housing.

-A filling .opening 142 .and a filling cap 143 are
Pprovided for the float housing I.18 to supply lubri-
.cant to .the float housing when starting up. .A
Sight gauge 144 being utilized to determine the
Jdevel therein.

The lubricant will be forced out of the float
“housing 110 at system pressure as is_hereinafter
deseribed into 2 conduit 145 which passes the
lubricant to a lubricant or.oil cooler 146 which
may be any suitable type of heat exchanging
mechanism .easily puréhasable on the open mar-
:ket. The lubricant will pass from the cooler. 145
to.a return conduit {87 provided with an oil return
check valve 148 therein.

By-pass conduit 131 is shown in Figure 1 as
'being conneeted to conduit. (47 between the cooler
148 and the ¢heck valve {48. Tt being understood
that it may be connected in conduit 145 without
changing the operation of the by-pass valve as-
sembly 126. Fluid.discharge from. pump !9 will
be returned to the float housing 110 via conduit
A31 when .the valve port 134 is opened pursuant
to.the rise and fall of the float 122.

Oil.return check valve {48 is indicated in Fig=

ures 1 and 2 of the drawings but more clearly

Shown 'in Pigure 6 as being substantially cylin-
[drical in ‘shape having a body member 149, a
‘Sylphon bellows support member 150, an upper
c;,losure member 151 and a lower closure member

52.

“The body member {49 is substantially tubular
‘"having .an inner bore 153 provided with a piston
type valve head 154 slidably mounted therein,
‘Connected ‘between the valve head {54 and the
‘Sylphon bellows. support member (50 is 2 .Syl-
-phon bellows member 155 which forms in the in-
ner bore {53, an inner hollow chamber.456. The
‘Inner 'bore ‘53 receives the support member (50
:and the upper closure member {5{ in connecting
rélationship wherehy the support member.i 590, the
upper closure. member 154 and the body.member
149 are held in fluid .tight relationship by suit-
‘able means (nof. shown).

Inside the.hollow-chamber 153 is a valve stem
(31 fizedly connected.and.movable with the valve
head .184 which extends upwardly through the
hollow.chamber, passing through a first opening
458.in the support member 159 and through a sec-
«ond smaller .valve stem guide.opening -159 in the
-upper-closure.-member {54 into.an upper chamber
-188 which can:communicate and pass-fluid down-
wardly .to-the hollow chamber -15§-along thevalve

«gbem - 157, !

‘Mounted -about the-valve-stem 15 in-the hollow
~chamber is-a wvalve.returning ‘spring- #61 :which
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10
abuts .the. valve head (54 at.one .end .and the
upper closure member at the other end, all of
which is ¢learly shown in Figure.6 of the draw-

‘ings.

In the inner bore 153 an inlet port 162 is pro-
vided which threadably engages.return conduit

14T whereby returning lubricant will be passed

into 'the inner bore 153 to act uniformly against

the piston-like valve head 154. '
At the lower portion ‘of the inner bore a valve

plate 183 is provided with a valve port 164 therein

‘in‘the axial line of the valve head I54. . Thus,.as
“the valve head {54 is moved up and down in the

inner bore 153, valve port 164 will be opened. and
‘closed. To insure airtight or fluid tight engage-
ment between-the yalve port 164 and the valve

‘heaid ‘154, a rubber-like insert 165 ‘is provided

on the valve head 154 which engages a_valve seat
186 formed as a small annular upwardly -extend-
ing projection ‘on the valve plate 163.

The lower. closure, member 152 engages the
body member (49 whereby the valve plate 163
is held between these said members which are
held ‘in ‘fluid ‘tight engagement with each other
by suitable means such as bolts 167.

Lower “closure member 152 is provided with a
lower returning chamber 168 which communi-
cates with the inner hore 153 through the valve
port 164 whereby when the valve port 164 is open
fluid will pass 'from the inher bore 153 to the
chamber 168. ‘Chamber 168 is in turn connected
to return -passage 163 which ‘in turn communi-
cates with the lubricant return conduit §2 de-
seribed with that portion of the system lying in-
wardly of the line bearing 5. Thus the rehabili-
tated lubricant will be returned from this portion

‘of ‘the: degasifying system to’the lubricant reser-

voir to be received in the lubrication system. -
‘A-balanced or connecting passage ‘110 is pro-

“vided ‘in “the '6il ‘return chéck valve 148 which
-0péns at one ‘end ‘in the réturn passage 189 ‘and
‘gt the other-end with upper chamber 160. "Thus,
~whatever pressure prévails on the reservoir side

of the:check valve will be distributed via the pas-

‘sage F10-to ‘the :upper chamber 160 which passes
‘it downwardlyalong the valve stem 157 through
-the ‘opening 159 ‘into the ‘hollow ‘chamber 156

whereby the lubricant may act uniformly against
the upper or inner side of the piston valve head .
{54. Since returning lubricant will enter and
act against the lower surface a differential pres-
sure arrangement will be developed such that the
pressure from the pump or float housing .side of
the check valve must always be greater than the

-reservoir side to allow.the fluid to.return to the
Jlubrication system.

Thus, as fluid .moves -outwardly -or is forced
outwardly-along the rotor 2 from the line bearing
5 into the second chamber 40 the lubricant will
pass ‘from:system pressure to atmospheric pres-
sure. Atmospheric pressure is established by:two
sources, the passage 58 and opening :59 “in ‘the
shut down sesal system ‘and through the dash pot
63, shut off valve 64 connected between the dash
pot and the gas separator 93 which is vented to
atmosphere via the first outlet 105 and vent pip-
ing :106.

When the pressure is so reduced effervescing
will. oceur giving the lubricant a whip-like con-
sistency. It will not, however, .tend to Dpass
through the - tortuous opening 59 or.the passage
58 but will drop -hy-gravity flow through the dash
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pot 63 into the shut off valve 64 which will be
automatically open.as long as there is pressure
in the lubrication system as above described. It
‘will also pass outwardly from the shut off valve
64 through the side member 19 and transfer con-
‘duit 92 into the gas-separator by.gravity flow
where. it is deposited on the uppermost tray 995
‘in its voluminous whip-like form. -As the lubri-
cant separates from the foam or effervesced por-
“tion it will fill the lower portion of the tray 95
_passing- through the openings 103 in the baffles
/102 to the outlet 104 to the lower tray where
the process. is repeated until it is passed to the
outlet 107 in the lowermost portion of the gas
separator 93. Connecting conduit 108 then leads
the rehabilitated Iubricant to the float housing
110.

) - The refrlgerant vapor hberated in the gas sep-
arator 23 will be lad off to atmosphere through'
the vent.piping. 106.-

- In the float housing 110 the lubricant will tend
to settle towards the-.pump portion {{T and as
the pump 119 is rotated by the prime mover 121
and driving shaft 120, the oil will be drawn into
the pump through opening 171 shown in Figure 1
~and discharged at system pressure or at a pres-
_sure sufficient.to overcome the. differential pres-
sure formed by the return spring (61 and the
reservoir pressure acting against the upper side
of the valve head 154. Thus, the lubricant will
pass. through line 145 into' oil cooler 146 and
then-to-conduit {47 which will return it to the
lubricant return conduit 52 connected to the res-
ervoir T of the lubrication system. The lubricant
return ‘conduit -52 - providing a single returning
means for- both portions of the degasifying sys-
tem.

- ‘While one form of the invention has been illus-
tra,fed and: described, it is obvious that those
skilled in-the art may vary the details of con-
struction as-well as the precise arrangements of
-parts without  departing from the spirit of the
-invention and therefore it will be understood that
the: invention is not to be limited to the specific
construction or arrangements of parts shown but
may-be widely modified within the invention de-
“fined by the claims:

- ‘What-is claimed is:

-1, In- an -elastic fluid compressor havmg a
casing, a rotor shaft extending through openings
on either side of said casing, a thrust bearing and

a line bearing outwardly of said casing to sup-
-55

_port the rotor shaft, and a lubrication system in-
“cluding a. fully enclosed reservoir about said
thrust bearing and mounted to said casing in
substantially air tight engagement, a service

pump in said reservoir, said service pump con-
nected to and operated by the rotor for deliver-*

ing lubricant at high pressure to said lubrica-~
tion system, means connecting said reservoir to
the suction side of the compressor, and means
for -conducting high pressure lubricant to said
line bearing, the combination with said lubrica-
tion system of, a first. chamber between said line
bearing and said casing communicating with the
fluid being compressed, a second chamber out-
wardly of said line bearing, said line bearing be-

ing constructed and arranged to deliver lubricant:’

‘fluid to. said first and second chambers, means
“for returning mixed lubricant and fluid being
compressed to said reservoir, means for degasi-
“fying, rehabilitating and returning lubricant
from said-second chamber to said reservoir, and
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means connected between said last mentloned
means and said second chamber normally main-
tained open when lubricant at high pressure is
being delivered to said line bearing to collect
lubricant from said second chamber and pass it
to said- last mentioned means.

2. In an elastic fluid compressor having a
casing, a rotor shaft extending through openings
on either side of said casing, a thrust bearing
and a line bearing outwardly of said casing to
support the rotor shaft, and a lubrication system
including a fully enclosed reservoir about said
thrust bearing and mounted to said casing in sub-
stantially air tight engagement, & service pump
in said reservoir, said service pump connected to
and operated by the rotor for delivering lubri-
cant at high pressure to said lubrication system,
means connecting said reservoir to the suction
side of the compressor, and means for conduct-
ing high pressure lubricant to said line bearing,
the combination with said lubrication system of,
a first chamber between said line bearing and
said casing communicating with the fluid being
compressed, a second chamber outwardly of said
line hearing, said line bearing being constructed
and arranged to deliver lubricant fluid to said
first and second chambers, means for maintain-
ing said first chamber at a. pressure above the
suction pressure of the compressor, and said sec-
ond chamber at substantially atmospheric pres-
sure, means for returning mixed lubricant and

fluid being compressed to said reservoir, means -

for degasifying, rehabilitating and returning lu-
bricant from said second chamber to said reser-
voir, and means connected between said last
mentioned means and said second chamber nor-
mally maintained open when lubricant at high
pressure is being delivered to said line hearing to
collect lubricant from said second chamber and
pass it to said last mentioned means. ’
8. In an elastic fluid compressor having &
casing, a rotor shaft extending through openings
on either side of .said casing, a thrust bearing

‘and a line bearing outwardly of said casing fo

support the rotor shaft, and a lubrication system
including a fully enclosed reservoir about said

thrust bearing and mounted to said. casing in
_substantially air tight engagement, a service

pump in said reservoir, said service pump con-
nected to and operated by the rotor for deliver-
ing lubricant at high pressure to said lubri-

‘cation system, means connecting said reser-

" yoir to the suction side of the compressor, and
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means for conducting high pressure lubricant to
said line bearing, the combination with said lub=
rication system of, a first chamber between said
line bearing and said casing communicating with
the fluid being compressed, a second chamber
outwardly of said line bearing, said line bearing
being constructed and arranged to deliver lubri-
cant fiuid to said first and second chambers,
means for maintaining said first chamber at a
pressure above the suction pressure of the com-
pressor, and said second chamber at substan-
tially atmospheric pressure, a first dash pot con~
nected to said first chamber to collect mixed lu-
bricant and fluid being compressed, a return con-
duit connected to said first dash pot for return-
ing mixed lubricant and fluid being compressed
%0 said reservoir, a second dash pot connected to
and forming part of said second chamber, means
for degasifying, rehabilitating and returning lu-
ricant from said second dash pot to said return

“eonduit, and means connected between said sec-

ond dash pot and said last mentioned meéans-nog-
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‘mally'maintained open by lubricant at high pres-
ssure from- said lubrication system to allow lu-
bricant collected ‘from 'said second chamber to
‘pass to said last mentioned means.
© 4. In an elastic fluid compressor as claim in
-claim '3 wherein said means connected between
‘said second dash pot and said last mentioned
‘means.includes, a shut-off valve, and a conduit
-connecting said shut-off valve to said lubrication
‘system whereby lubricant fluid at high pressure
‘may be delivered to said conduit for normally
maintaining said shut-off valve open when the
compressor is in operation.

5. In an elastic fluid compressor having a cas-

ing, ‘a .rotor shaft extending through openings:

on either side of said casing, a thrust bearing
and a line bearing outwardly of -said casing to
:support the rotor shaft, and:a lubrication system
including a fully enclesed reservoir -about said
thrust bearing and mounted to said casing in
substantially -air :tight -engagement, a service
pump in said reservoir, said -service pump.-con-
mected to and operated by -the rotor -for de-
livering lubricant at high pressure to said lubri-

cation system, means connecting said reservoir =

to thessuction side of the:compressor, and:means
“for conducting high pressure ‘hibricant to 'said
line bearing, the combination with said lubrica-
tion system of, a first chamber between said line
bearing and said casing communicating with the
fluid being corapressed, a second chamber out-
wardly of said line bearing, said line bearing
being constructed and arranged to deliver lubri-
cant fluid to said first and second chambers,
means for maintaining said first chamber at a
Ppressure above the suction pressure of the com-
pressor, and said second chamber at substan-
tially atmospheric pressure, a first dash pot con-
nected to said first chamber to collect mixed
lubricant and fluid being compressed, a return
conduit connected to said first dash pot for re-
turning mixed lubricant and fluid being com-
pressed to said reservoir, a second dash pot con-
nected to and forming part of said second cham-
ber, a degasifier including means for separating,
rehabilitating and returning lubricant to said
return conduit, and a shut-off valve connected
between said second dash pot and said degasifier
normally maintained cpen by lubricant at high
pressure from said lubrication system when the
compressor is in operation to allow lubricant to
pass from said second dash pot to said degasifier.

6. In an elastic fluid compressor as claimed
in claim 5 wherein said degasifier includes, a gas
separator connected to said shut-off valve to
receive the mixed lubricant and fluid being com-
pressed from said second dash pot, means in said
gas separator for allowing freed fluid to pass
harmlessly to atmosphere, a float housing con-
nected to said gas separator for receiving re-
habilitated lubricant therein to be returned to
said return conduit, a pump in said float hous-
ing, a conduit connecting said pump to said re-
turn conduit, an oil return check valve adapted
to be opened when the pressure in said conduit
is raised above the pressure in said return con-
duit, and means for by-passing lubricant fluid
when the level of said lubricant in the float
housing drops below a predetermined minimum
in said float housing.

7. In an elastic fluid compressor having g cas-
ing, a rotor shaft extending through openings on
either side of said casing, a thrust bearing and a
line bearing outwardly of said casing to support
the rotor shaft, and a lubrication system includ-

ot

30

3

50

70

14
ing -a fully enclosed reservoir ahout-said -thrust
-bearing-and mounted to:said casing in substan-
tially air tight engagement, a service ‘pump:in
said .reservoir, said . service “pump connected :to
and. operated by ‘the -rotor for delivering .lubri=-
cant.at high pressure:to said lubrication system,
means connecting said reservoir .to the suétion

-side- of the compressor, and means for conduct-

ing high pressure lubricant to said line beating,
the combination with said lubrication system .of,
g first. chamber between said line ‘bearing :and

~said-casing communicating with the fluid being
-compressed, a-second chamber outwardly of sdid
‘line:bearing, said :line:bearing being . constructed

and -arranged ‘to deliver lubricant fAuid to said
first and second chambers, means connected
to.any discharge stage of said compressor com-

-municating with-said first chamber for main-

baining said first chamber at a pressure :above
suction pressure of the compressor, -and said

ssecond chamber at substantially atmospheric
“pressure; a .first dash .pot connected :to :said

first .chamber to .collect  mixed Iubricant and
fluid being compressed, a return conduit ‘con-
:nected to said first :dash pot for returning mixed

“lubricant. and:fluid being compressed:to said re-

‘servoir, a second .dash .pot connected to :and
forming part of said second chamber, a degasifier
including means for separating, rehabilitating
and returning lubricant to said return conduit,
and a shut-off valve connected between said
second dash pot and said degasifier normally
maintained open by lubricant at high pressure
from said lubrication system when the compres-
sor is in operation to allow lubricant to pass from
sald second dash pot to said degasifier.

8. A degasifying system for the lubrication
system on elastic fluid compressors including a
fully enclosed reservoir in said lubrication sys-
tem connected to the suction side of said com-
pressor, and a line bearing receiving lubricant
at high pressure from said lubrication system
comprising, a first chamber inwardly of said line
bearing communicating with the fluid being com-
pressed, a second chamber outwardly of said line
bearing communicating with atmosphere, said
first and second chambers so counstructed and
arranged with respect to said line bearing as
to receive lubricant therefrom, means connected
to said first chamber for returning lubricant di-
rectly to said reservoir in the lubrication system
responsive to the differential pressure in said
first chamber, a gas separator, means connecting
said gas separator to said second chamber nor-
mally maintained open by lubricant from said
lubrication system delivered thereto at high
pressure when the compressor is in operation to
allow lubricant received in said second chamber
to pass freely to said gas separator for rehabili-
tation, and means connected to said gas sepa-
rator to collect rehabilitated lubricant from said
separator and return it to the reservoir in said
lubrication system.

9. A degasifying system for the lubrication sys-
tem on elastic fluid compressors including a fully
enclosed reservoir in said Jubrication system con-
nected to the suction side of said compressor,
and a line bearing receiving lubricant at high
pressure from said Iubrication system compris-
ing, a first chamber inwardly of said line bear-
ing communicating with the fluid being com-
pressed, a second chamber gutwardly of said line
bearing communicating with atmosphere, said
first- and second chambers so constructed and

 arranged with respect to said line bearing as to
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‘receive Iubricant therefrom, a first dashpot for
- said first chamber to receive mixed lubricant and
fluid being compressed from said first chamber
by gravity flow, a return conduit having one end
~connected to said dash pot and the other end
. connected to said reservoir to provide communi-
_cation between saig first chamber and said reser-
-voir, means for maintaining a constant positive
differential in said first chamber with respect
to said reservoir whereby fluid will be forced
_from said first chamber to said reservoir, a sec-
ond dash pot communicating with said second
-chamber to receive effervesced lubricant and fluid
being compressed from said second chamber by
. gravity flow, a gas separator, means connecting
-said gas separator and said second dash Dpot
~normally maintained open by lubricant at high
- pressure from said lubrication system when the
. compressor is in operation to allow the free flow
“of lubricant from said second chamber to said
gas separator, and means connected to said gas
separator to collect rehabilitated Iubricant from
said separator and refurn it to the reservoir in
- said lubrication system.
10. A degasifying system as claimed in claim 9
wherein said means for maintaining a constant
differential pressure in said first chamber in-
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.cludes a conduit connected between any dis-

charge stage of said compressor and the first
chamber to provide communication therebe-
tween. . :
© 11. A degasifying system as claimed in claim 9
wherein said means normally maintained open
includes, a shut-off valve, and a conduit con-
nected between said shut-off valve and the lubri-
cation system to deliver lubricant under pressure
to said shut-off valve when the compressor is in
operation for maintaining said shut-off valve
open.

JOHN E. LANCASTER.

MAX HAEBERLEIN,

EVERETT C. SCHMACHTENBERG.
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