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Patented Dec. 2, 1952 2,620,124 

UNITED STATES PATENT OFFICE 
2,620,124 

COMPRESSOR, APPARATUS 
William E. Brill and Clarence W. Junge, Cleve 

land, Ohio, assignors to General Motors Corpo 
ration, Detroit, Mich., a corporation of Dela 
Wale 

Application December 26, 1946, Serial No. 718,570 
(CI. 230-141) 4. Claims. 

The present invention relates to stills and more 
particularly to improvements therein whereby 
a compressor may be located within a vapor 
pressure chamber of the still. 
Where the compressors of the Roots type are 

used on distilling units the usual practice is to 
locate the compressor and driving machinery ad 
jacent the still and provide inlet and pressure 
outlet connections therebetween to prevent con 
tamination of the distillate by leakage of lubri 
cating oil from the compressor. With the con 
pressor located outside the still suitable exterior 
heating passages connected With the Still are re 
quired in the compressor housing to reduce the 
heat loSS. 
The object of the present invention is to pro 

wide a compressor housing which may be located 
within the steam chamber of the still to de 
crease the heat loss and to provide drain and 
lubricating passages in the housing which may 
be connected by pipes leading outwardly of the 
steam chamber to indicate and carry away leak 
age of vapor and lubricating oil from the com 
pressor bearings and to maintain the lubricant 
at proper level. 
The means by which this object is accom 

plished will become apparent by reference to the 
following detailed description and drawings illus 
trating these improvements. 

Figure 1 is a perspective view of the steam 
chamber of a still with parts broken away to 
show the compreSSOr Within this chamber. 

Figure 2 is a central transverse cross sectional 
view of the still and compressor. 

Figure 3 is a sectional view taken on line 3-3 
of Figure 2. 

Figure 4 is a sectional view taken on line 4-4 
of Figure 3. 

Figure 5 is a Sectional view taken on line 5-5 
of Figure 3. 

Figure 6 is a sectional view taken on line 6-6 
of Figure 5. 

Figure 7 is a sectional view taken on line T-7 
of Figure 5. 
As best illustrated in Figures 1 to 4, the com 

preSSOr comprises a central pressure or rotor 
housing having interchangeable bearing and 
Seal housings 3 Secured on opposite end faces 
thereof, a housing cap 5 secured to the outer face 
of One of the housings 3 and a timing gear or 
drive housing 7 is Secured to the outer face of the 
other housing 3. 
Each of the bearing and seal housings 3 have a 

pair of axially aligned shaft openings in the inner 
and Outer Web portions thereof and the driving 
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2 
Or timing gear housing 7 also has a bearing 
opening in the outer web in axial alignment 
With One opening in each housing 3. A driving 
Shaft 9 is Supported for rotation in antifriction 
bearings if and 3 in the openings in the hous 
ings and 3. The bearings 3 are located in 
housings 5 having an inner annular lip 6 and 
an oil slinger ring fl is located on the shaft, 9 
between the inner bearing race of the bearings 
3 and within this lip 6 and a collar 9 secured 
On the Shaft. A flanged collar 2 is located on 
the Shaft between the collar and a three lobe 
helical rotor 23 also secured to the shaft and 
running With slight clearance between the pres 
Sure housing and the inner surfaces of the 
inner Webs of the bearing and seal housings 3. 
Suitable seals, shown generally at 24, are secured 
in cavities in the inner webs of the housings 
3 and bear on the flanged collars 2 on the shafts. 
A timing gear 25 and collar 27 are secured on the 
shaft 9 between one of the bearings and the 
antifriction bearing in the bearing opening 
in the driving housing 7 and a bearing cap 29 is 
Secured between the housing 7 and the inner 
Surface of the pressure housing 3 of the still 
With one end of the driving shaft projecting 
outwardly of the cap and still housing 3. The 
cap 29 is provided with a cavity and an oil slinger 
ring 33 is secured to the shaft 9 by a nut 35 and 
located in this cavity. An oil slinger disc 3 is 
also secured by means of a nut 39 on the inner 
end of the driving shaft within the housing cap 
5 for distributing the lubricant therein. 
The timing gear 25 meshes with a similar gear 

4 Secured on a driven shaft 43 supported in a 
similar manner to that described above by means 
of identical bearing means in the other Open 
ings in the housings 3. An identical three lobe 
helical rotor 23 is secured to the driven shaft 
43 for rotation with slight clearance with respect 
to the other rotor and with respect to the hous 
ings and 3. The pressure housing is provided 
With vapor inlet openings 45 and vapor preSSure 
Openings 47 to and from the rotors 23. The 
compressor assembly is secured to still apparatus, 
not shown, by means of the mounting flanges 
provided on the housings 3, which flanges are 
shown at 49. 

In order to indicate the level of lubricant in the drive and timing gear housing 7 and end 
cap 5 and also to provide means for draining 
leakage of vapor through the seals 24 and lubri. 
cant past the slinger rings 7 and lip portions 
6 of the bearing housings 5 into the bearing 
and Seal housings from outside the still housing 



3 
3 suitable interconnecting passages are provided 
in the housings and 3. 
As best shown in Figures 2, 6 and 7 the preS 

sure or rotor housing f is provided with two longi 
tudinal passages 5-53 located at different levels 
With respect to the bottom face thereof. The lower 
level passage serves as a drain passage between the 
bearing and Seal housings 3 and the upper paS 
sage serves as a lubricant passage between the 
housing cap 5 and driving and gear housing . 
Each of the interchangeable bearing and Seal 
housings are provided with a pair of lower longi 
tudinal passages 55 on either side and opening 
into the bottom of the cavity between the in 
ner and outer Webs of the bearing and seal hous 
ings and a pair of upper longitudinal through 
passages 57 located above the lower pair of pas 
Sages 55 and closer to the outside of the hous 
ings 3, asbest illustrated in Figure 5. 
As best illustrated in Figure 6, When the hous- 2 

ings 3 are secured to opposite ends of the rotor 
or pressure housing the lower paSSages 5 there 
in and lower passages 35 of the housingS 3 on 
the same Side are in alignment to provide a 
through drain paSSage between the bottom of the 
bearing and Seal housings 3. The driving or gear 
housing 7 is also provided with lower drain 
paSSages 59 on One side Which is also in 
alignment with the lower drain passages 5 
55 in the housings and 3. The passage 59 is 
tapped and a drain pipe 6i is screwed therein 
and extends outward of the still housing 3, Suit 
able sealing means, generally indicated at 63, be 
ing provided to prevent leakage between the pipe 
59 and Seal housing 3, as best shown in Figures 
3 and 4. 

Also When the housings 3 are secured to the 
housing the upper passages 57 on the opposite 
sides of the housings 3 are shown in Figure 7 
in alignment With the upper passage 53 on the 
same side of the pressure or rotor housing to 
provide a through lubricant passage between the 
bottom of the spaces within the end cap 5 and 
driving and gear housing - . The lower portion 
of the housing 7 is also tapped and a pipe 65 is 
threaded therein and also extends outwardly 
through an opening in the still housing with suit 
able Sealing means generally indicated at 67 in 
Figures 3 and 4 to prevent leakage between the 
pipe 65 and Sealing housing 3. 
As best shown in Figure 1, a lubricant gauge 

glass fitting. 69 is threaded on the outer end of 
the pipe 65. This gauge glass fitting is provided 
with an upper filler plug and a lower drain 
cock 73 Whereby lubricant may be supplied to the 
proper level for distribution by the timing gears 
25 and 4 and the slinger disc 3 on to the bear 
ings and 3 and for draining the lubricant 
from outside the still housing. The end of the 
drainpipe extending outwardly of the still hous 
ing provides the means Whereby leakage of vapor 
through any of the seals 24 or leakage of lubri 
cant from the bearings may be readily detected. 
By reason of this - arrangement of drain and 
lubricant paSSages in the compressor it may be 
located in the still to conserve space and reduce 
the heat loSS When located Without the Still and 
the pipes connected to the compressor passages 
provides means for lubrication and also draining 
leakage of vapor in the compressor exterinally of 
the Still. 
We claim: -- 
1. In an apparatus which includes a steam 

chamber, a steam compressor of the Roots type 
located within the steam chamber for uniform 
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heating thereof in order to decrease the heat loss 
therein, said compressor including a rotor hous 
ing having a Steam inlet port opening into the 
Steam chamber and a steam pressure discharge 
port, bearing Seal housings on the ends of said 
rotor housing and including shaft seals adjacent 
the inner ends and shaft bearings adjacent the 
Outer ends, a cap closing the outer end of one 
bearing and Seal housing, a timing gear housing 
closing the outer end of the other bearing and 
seal housing and including a shaft bearing and 
a shaft Seal in the outer end thereof, driving and 
driven shafts rotatable in the shaft bearings and 
seals, Said driving shaft extending outwardly 
through said shaft Seal and bearing in Said gear 
housing, timing gears interconnecting said shafts 
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and located in the gear housing, an oil slinger 
disk located inside said closure cap and Secured 
to one of said shafts, said housings having lubri 
cating Supply passages for supplying lubricant to 
Said oil slinger disk and said gears to lubricate 
the bearingS, said housings also having connected 
fluid leakage paSSages extending to spaces be 
tween the shaft seals and bearings adjacent the 
rotor housing for collecting any steam and lubri 
cant passing said Seals, separate lubricant Sup 
ply and fiuid drain pipes connected respectively 
to the lubricant Supply passages and drain pas 
Sages of Said housings and extending outwardly 
of Said chanber, said chamber having an open 
ing for the driving shaft, and means for connect 
ing Said gear housing to the interior of said cham 
ber to prevent leakage of steam past the Seal 
therein. 

2. A fluid coin pressor of the Roots type includ 
ing a rotor housing having a fluid inlet port, a 
mounting fiange including an outlet port and 
enclosing rotors having cooperating helical lobes 
thereon, bearing and sea housings on the ends 
of said rotor housing, each including shaft bear 
ingS adjacent the Cuter ends and shaft seals ad 
jacent in illier ends, rotor driving and driven 
shafts rotatably Supported in the bearings and 
Seals, a cap closing the outer end of one bearing 
and Seal housing, a tinning gear housing Secured to 
the outer end of the other bearing and seal hous 
ing and enclosing interneshing timing gears on 
the respective rotCrshafts, said timing gear hous 
ing having a bearing for the driving shaft and a 
shaft seal located outwardly therefrom and in 
cluding exterior Sealing surface surrounding the 
outer end of Said driving shaft, said housings 
having OutWardly opening lubricating supply 
paSSages leading to the interior of the gear hous 
ing and interior of the closure cap and outward 
ly Opening drain passages leading to the spaces 
between the Seals and bearings in the bearing 
and Seai housings to drain any fluid passing said 
Seals. . . . 

3. Fluid coil pressor apparatus comprising a 
fiuid coiapressor including a compressor housing 
having a fluid inlet opening, a fiuid pressure dis 
charge Opening, axially spaced compressor driv 
ing shaft bearings and fluid seals, a compressor 
driving shaft opening, 2 bearing lubricating pas 
Sage communicating with one side of the shaft 
bearings, a fluid leakage drain passage COil 
inlinicating with the other side of the shaft bear 
ings adjacent the shaft Seals, and a coinpressor 
driving shaft Supported in the shaft bearings 
and in Sealing relation with the shaft seals and 
projecting outwardly from the shaft opening, a 
Wail forming a steam heating and supply cham 
ber around the compressor housing and having 
an opening for the compressor driving shaft and 
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lubricating supply and leakage fluid drain open 
ings, a wall forming a steam heating and supply 
chamber enclosing the compressor housing, said 
chamber wall having an opening for the COm 
pressor driving shaft, a lubricating Supply open 
ing and a fluid drain opening, means intercon 
necting the portions of the compressor housing 
and the chamber wall in fluid tight relation ad 
jacent the compressor driving shaft openings 
therein and Separate means interconnecting the 
lubricant supply passage and fluid leakage drain 
opening of the compressor housing with the lu 
bricant supply and fluid leakage drain openings 
in the chamber wall for supplying lubricant to 
the bearings and for draining leakage fluid from 
the compressor housing outside the steam cham 
be. 

4. A fiuid compreSSOr including a rotor hous 
ing enclosing a compressor rotor and having a 
fluid inlet opening, a fluid pressure outlet open 
ing and separate longitudinal lubricant supply 
and leakage fluid drain passages spaced trans 
versely apart and at different levels and end bear 
ings and rotor Seal housings secured to the ends 
of the compressor housing, each end bearing and 
seal housing having a pair of lubricant supply 
and a pair of leakage fluid drain openings spaced 
transversely apart, said pair of lubricant supply 
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openings being located at a different level from 
said pair of leakage fluid drain openings Where 
by one lubricating supply opening and one leak 
age drain opening in each end bearing and seal 
ing housings registers with one end of a corre 
sponding rotor housing passage thereby provid 
ing interchangeable end bearing and seal hous 
ings. 

WILLIAM E. BRII. 
CELARENCE. W. JUNGE. 
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