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UNITED STATES PATENT OFFICE 
2,668,655 

WACUUM PUMP 

Henry G. Bowering, Needham, Miass, assignor to 
Kinney Manufacturing Company, Needham, 
Mass., a corporation of Massachusetts 

Application May 19, 1951, Seria No. 227,181 
(Ct. 230-58) 7 Claims. 

This invention relates to vacuum pump units 
of the type consisting of first and Second Stage 
pumps combined in a single housing and driven 
by a common shaft with the inlet of the Second 
stage pump being in communication with the 
outlet of and the Oil reservoir for the first Stage 
pp. 
Such compound vacuum pump unitS are Wide 

ly used because of their pumping efficiency in 
the region of high vacuum. The function of each 
pump of Such a unit, in attaining that efficiency, 
is that the second stage pump serves as a "rough 
ing' stage in which it functions to "back-up' 
the first stage pump and to de-gas itS Sealing oil 
While the first stage pump Serves as a “finishing' 
stage. The second stage pump, however, has the 
heavier load since its discharge to atmosphere is 
through a spring loaded outlet Walve. In prac 
tice, it maintains a low preSSure, typically in 
the range of from 15 to 25 microns, on the outlet 
of the first stage pump and on the oil in its 
reservoir to remove dissolved or entrained air, 
or both, therefrom to condition it for sealing 
purposes. The first stage pump must be adapted 
to maintain a Substantially lower preSSure, .05 
micron or less, on the chamber or System with 
Which its inlet is in communication. The pres 
sures referred to herein are based on MacLeod 
gauge readingS. 
Leakage into a vacuum pump would, of course, 

make Satisfactory performance impoSSible and 
care is exercised to provide Suitable air-tight 
housings. The housings for compound vacuum 
pumps vary considerably in their Specific forms 
but each commonly includes a pair of casing 
parts for the pump mechanisms, a center wall 
part Separating them, and a head to close the 
other end of each casing part. The Shaft extends 
through the head for the Second stage end of 
the housing, through the center Wail part and is 
Supported by a bearing unit located in a blind 
recess in the head for the first stage pump. In 
Some housings, each part is a separate casting 
while in other types, the center wall and casing 
parts are combined in a Single casting. 
While Such housingS Suitably Safeguard against 

air leakage into then, interStage leakage, when 
it occurs, impairs performance and is difficult to 
locate. There is a Substantial pressure differ 
ential between the stages of a compound vacuum 
pump and even the slightest leak from the Second 
Stage pump to the first Stage pump is Serious 
because of the Substantial volume to which gases 
expand at the low pressures maintained by the 
first stage pump. 

O 

20 

30 

35 

40 

45 

50 

2 
There are two probable paths for interstage 

leakage. One of them is along the shaft and the 
Second is through the center wall. Spongy cast 
iron commonly results when the casting is thick 
Or Where adjacent portions thereof differ in thick 
neSS. EVen. Where it Occurs, the Surface Or Skin 
of the casting is usually sound. If the surface 
skin. Of the casting is machined away on only 
One Side, the skin on the other side usually will 
prevent leakage therethrough. If opposite sur 
faces are machined, leakage through the metal 
between the machined faces will occur often 
enough to be a commercial problem. - 
The principal objective of the present inven 

tion is the provision of a compound or two stage 
rotary vacuum pump in which the probability of 
interStage leakage, both through the center wall 
and along the shaft, is virtually eliminated. 

This result is attained by providing a rotary 
tWO Stage vacuum pump the housing of which 
has two axially alined cylindrical working spaces 
isolated from each other by a partition. The par 
tition isolates and forms the proximate end walls 
of the Working SpaceS and includes within itself 
chambers, formed in the casting operation and 
retaining the casting skin. These chambers are 
directly interposed between the parallel ma 
chined SurfaceS which are the proximate end 
Surfaces of the two working Spaces and approxi 
mately Surround a central hub which has a bore 
coaxial With both Working Spaces. Sealed in the 
bore is a plain bearing-bushing rotatably sup 
porting the Shaft Which extends into the working 
SpaceS and Operates the rotary displacing means 
Of Which there is One in each working space. 
One of the chamberS is the oil reservoir for the 

first Stage pump and has ports opening through 
the machined Surfaces to establish the outlet for 
the first stage pump and the inlet port for the 
Second Stage pump. The bearing-bushing is. 
formed With oil passages which are fed by an 
oil paSSageway leading from that oil reservoir. 
One Such paSSage leads to the shaft and the other 
is arranged to deliver oil to the first stage pump 
for lubricating and Sealing purposes without 
breaking the shaft lubricating oil film and thus 
destroying its effectiveneSS as a seal against in 
terStage leakage along the shaft. 
With the exception of the machined surfaces 

Which serve as the proximate end surfaces of 
the Working Spaces and the axial bore for the 
bearing-bushing, all other surfaces of the parti 
tion have an unbroken casting skin which serves 
as an effective barrier against leakage. Those 
portions of the machined surfaces which are 
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backed by the hub are the only places where an 
unbroken casting skin is not available to Serve 
as such a barrier. The center Wall, however, 
measured in the direction of the Shaft axis, is 
thick enough to guard against leakage length 
Wise of the hub. The proper proportioning of 
the chambers ensures that the CrOSS-Section of 
the walls formed thereby is nearly uniform, and, 
in practise, the hub is cored to ensure that the 
thickness of its wall is approximately that of 
the other Walls. 

the skin of the casting is effective to prevent leak 
age. - - • 

These features of the invention make possible adequate protection against interstage leakage in 
compound vacuum pumps and enable other 
changes to be made in the construction of the 
first stage pump that also contribute to economy 
in production and improved efficiency both in 
operation and in relation to Weight and horse 
power requirerinents as Will be apparent fron, the 
accompanying drawings showing these and other 
features in an illustrative embodiment of the 
invention. 

In the drawings: - 
Fig. 1 is a side View of a compound vacuum 

pump in accordance with the invention with its 
oil trap partly sectioned. 

Fig. 2 is a side view of that pump as viewed 
from its Second Stage end. . 

Fig. 3 is a Section through the pump on a plane 
indicated by the lines 3-3 of Fig. 2. 

Figs. 4, 5, and 6 are sections through the pump 
On planes indicated by the lines -, 5-.5, and 
6-6 respectively, of Fig. 3. 

Fig. 7 is an end elevation of the main shaft 
bearing-bushing carried by the center wall look 
ing at its first stage end. 

- Fig. 8 is a longitudinal section of that bear 
ing-bushing. 

Fig. 9 is a side elevation of the main shaft 
bearing-bushing carried by the second stage head, 
a part being broken away to expose an oil pas 
Sage. 

Fig. 10 is a view of that bushing as viewed from 
its outer end. ... . . . . . . . . . . . . . . . . . . 

Fig. 11 is an end view of the eccentrié of the 
first stage. That for the second stage is identi 
cal, and Fig. 12 is a section along the lines 2-12 of 
Fig. 5. 

in the embodiment of the invention illustrated 
in the drawings (see particularly Fig. 1) there 
is illustrated a two stage vacuum pump housing 
comprising a center wall member generally in 
dicated at 6 and supported by a pedestal 7, 
heads 8 and 19, and pump casing parts 26 and 
2f each clamped between a corresponding head 
and the center wall. s 
Machine screws 22 extend through the head 

f8, the flanges 23 of the casing part 20 and are 
threaded into the center wall f6. The resulting 
assembly is the housing of the first stage pump 
and is generally indicated by the numeral 24. 
Machine screws 25 extend through the head 9, 
the flanges 26 of the casing part 2 'and are 
threaded into the center wall 6 thus providing 
the housing of the Second stage pump, indicated 
generally by the numeral 27. In practise, each 
face of the center wall 6 is provided with locat 
ing pins to ensure correct assembly. 
The contacting faces of the castings are pre 

cisely machined to ensure surfaces that can be 
tightly sealed together to render the joints air 

Thus SpongineSS throughout the 
casting is minimized and even should it occur, 
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tight. No gaskets are used between such faces. 
As the heads 8 and 9 have only their inner Sur 
faces machined and casing parts 20 and 2 have 
only their inner and end surfaces machined, they 
present no serious leakage problem. 
As best shown in FigS. 3, 5 and 12, the center 

wall member 6 has, between its machined faces 
a first chamber or cavity 28 and a second cham 
ber or cavity 29. The chambers are produced 
in the casting operation, by coring or otherwise. 
These cavities are located and dimensioned to 
provide an external shell 30 and a partition 3 
in the form of a web having a hub portion 32. 
The hub may be cored and in any case is bored 
at 33 to permit the bearing-bushing 42 (herein 
after described) to be pressed into position. 
The first cavity 28 extends from a point below 

the hub portion 32 to a point well above it and 
has, adjacent its upper end, a cored port 35 open 
ing through one face of the center wall 6 and a 
cored port 38 opening through the other face 
thereof (see Fig. 12). These ports are laterally 
offset with respect to each other and constitute, 
respectively, the outlet port of the first stage 
pump and the inlet port of the second stage 
pump. 
The cavity. 28 serves as an oil reservoir for the 

first stage pump and has a drilled passageway 
37 in communication with the bushing receiving 
bore 33. The center wall 6 has a removable 
drainage plug 38. At 39, there is a plug, carry. 

37 to provide interchangeable means for regu 
lating the rate of oil flow therethrough. Both 
plugs seat against toric, rubber-like gaskets 31. 
As no surface of the cavities is machined, the 

casting skin of those surfaces is effective to back 
the machined surfaces, ensuring against leakage. 
While not all portions of the machined faces of 
the center wall 6 are so backed, the unbacked portions are suitably separated. The hub 32 is 
of substantial axial length, as will be apparent 
from Fig. 3, but the design of the center wall 
permits such uniformity of metal sections as will 
ensure sound castings. Where, additionally, the 
hub is cored, it is unlikely to be spongy. e 
cavities, furthermore, make it possi o pro 
vide a center wall, including an oil reservoir, of 
adequate capacity for all of the sealing oil for 
the first stage pump. This member is not ex 
cessively heavy and is characterized by a rela 
tively long bore 33 for the bearing-bushing 42. 
The main shaft 34 is supported in the center 

wall bore 33 by the plain bearing-bushing 42 ex 
tending from end to end of that bore. Theb 
ing. 42 has an encircling annular groove i3 int 
mediate its ends, positioned to receive oil dis charged through the supply passageway 37. A 
radial port 44 leads from this to the journal of 
the shaft 34, and to the passage 45 which leads 
to the first stage end of the bushing 42. 
As best shown in Figs. 3 and 4, the casing 20 en 

closes an open, right circular cylindrical cham 
ber 46, the ends of which are closed by plane 
surfaces of the parts is and 18. This is the first 
stage working space. Casing 20 also includes an 
inlet chamber 47 having a ed inlet con 
nection 48 and a cylindrical seat 49, 59 for 
two guide blocks 56. These are sectors of a righ 
circular cylinder equal in length with the ch 
5' extending from end to end t anc 
ing as an outlet chamber in communication with 
the reservoir port 35 in the center wall 6. An 
outlet port 52 opens into the working space 66 
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adjacent to and through the lower extremity of 
the cylindrical guide seat 50 and extends upward 
ly to open into the outlet chamber 5 over a dam 
or rim extending above the bottom thereof. This 
dam (see Fig. 4) serves to cause retention of a 
limited column of sealing oil in the lower part 
of the port 52 by controlling discharge of excess 
oil. 
The displacing abutment comprises an eccen 

tric 53 keyed to the shaft 34 and rotatable in 
the cylindrical sleeve 54 which has a radial hol 
low, open-ended, plate-like arm 55 extending into 
the inlet chamber 47. Arm 55 fills the interval 
between the guide blocks 56 and is guided there 
by. The eccentric 53, the sleeve 54, the arm 55, 
and the guide blocks 56 are all of the same length 
as the casing part 20. The arm 55 has a port 
57 shown in Fig. 4 as closed by one of the guide 
blocks 56 when the sleeve 54 sweeps past the out 
let port 52. It remains closed until the plunger 
has again started its Sweep of the working space 
46. The sleeve 54 does not engage the cylindrical 
wall of its Working space, but requires for effec 
tive pumping action an oil seal. 
Each end of the eccentric 53 is beveled at its 

outer edge as shown at 58 in Figs. 3 and 11, to es 
tablish with the sleeve 53 an annular groove with 
which a radial groove 59 in each end of the ec 
centric is in communication. On each rotation 
of the eccentric 53 the radial groove 59 adjacent 
the center wall f6 receives oil from the bearing 
passageway 45 (see Figs. 3 and 8). This oil flows 
outwardly to the groove 58. Sealing oil may also 
flow through the running clearances between the 
eccentric and its sleeve to the opposite end of 
the sleeve where it is distributed in a similar 
manner to establish an oil seal at that end of 
the Working Space. 
The Second stage pump 2 is essentially Simi 

lar to the first stage pump and, as best shown 
in Fig. 6, has its casing part 2 formed with 
an opening extending from end to end thereof. 
The opening affords a right circular cylindrical 
working space 60 axially alined with the simi 
lar working space 46, an inlet chamber 6 with 
which the center wall port 36 communicates, 
and a seal 62, 63 for the guide blocks, 75. The 
casing part 2 also encloses cavity 64 which, 
when the gasketed window 65 and frame part 66 
are in place, serves as an oil reservoir for the 
Second stage pump. The Outlet 67 of this pump 
opens into the working space 60 adjacent to and 
through the lower part of the seat 63. The 
outlet 67 is controlled by a lightly loaded check 
valve (see Fig. 6) consisting of a facing element 
68 and a valve block 69 freely guided by the 
bolts 70. Springs 7 tend to seat the valve. The 
window makes it possible to check the quantity 
and condition of the oil and the operation of 
the valve. 
The pumping mechanism of the second stage 

pump includes an eccentric 72 keyed to the shaft 
34 and rotatable in the sleeve 73. This has a 
hollow, open-ended, plate-like arm 74 extend 
ing into the inlet chamber 6 and slidably guided 
between the guide blocks 75. These are segments 
of the same cylinder as the seats 62 and 63. 
The arm 74 has a port 76 which is closed by one 
of the guide blocks 75 when the plunger T3 
Sweeps past the outlet 67. Like the correspond 
ing parts of the first stage pump, the eccentric 
72, the sleeve 73, the arm 74, and the guide 
blocks 75 are of the same length as the cylin 
drical Working Space 60 and at each end of the 
eccentric T2 are oil grooves identical to the 
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6 
grooves 58 and 59 of the first stage pumping 
mechanism. 
The reservoir 64 has an outlet TT provided with 

an oil trap, generally indicated at 78, which is 
employed to conserve oil and to prevent damage 
by the discharge of oil in the vicinity of the 
pump. I have shown the oil trap 78, in Fig. 
1, as having a cylindrical body 79 through the 
Center of the bottom of which extends an inlet 
pipe 80. The upper end of the pipe 80 extends 
a Substantial distance above the bottom of the 
body 79 to provide a Sump out of the path of gas 
flow. The pipe 80 has a lateral oil return port 
8. 
Above the upper end of the pipe 80 is a disc 

baffle 82 supported by brackets 83 while above 
the baffle 82 is an annular second baffle 84 of 
frustroconic section. This establishes a gutter 
which is slightly inclined to direct oil collect 
ing therein towards the conduit 85, extending 
into the Sump. The body 79 has outlets 86 ad 
jacent its upper end overhung by a cap 87 
having a downturned flange 88 spaced outward 
ly from the outlets 86. The cap 87 has a pendant 
annular baffle 89 located above the middle part 
of the baffle 84 so that oil dripping therefrom is 
caught and returned to the sump. 
The shaft 34 extends through the head 9 

which includes a hub 90 and is bored to receive 
the shaft supporting plain bearing-bushing 9. 
The hub 90 is counterbored to receive the ring 
92 which carries a seal 93 of the toric type seal 
ing against leakage between the ring 92 and the 
hub 90. A second counterbore 94 provides a 
chamber for the rotary shaft seal. The rotary 
shaft Seal is shown as including a running ring 
95 seated against the ring 92 and to which is at 
tached the larger end of the corrugated resilient. 
sleeve 96. At its outer end, the sleeve 96 is con 
fined by a ring 97 connected to a sleeve com 
pressing holder 98 which is under the influence of 
a Spring 99. This spring is sustained by the 
cap 00 locked to the shaft 34 by the retainer for 
By these or equivalent means, leakage into the 
Second stage pump 27 along the shaft 34 is pre-. 
vented. 
In order to return the sealing oil to the sec-. 

Ond stage pump 27 from its reservoir, there is: 
provided a reservoir outlet port O2 which regis 
ters. With a bore 03 in the head 9. The bore, 
03 intersects a passageway fo4 opening into 

the bushing supporting bore in the head 9. The 
passageway fo4 is sealed by a threaded plug. 
Whose head 05 is seated against a toric gasket, 
06. The plug carries a stem (OT restricting the . 

flow of oil. - 
The bearing 9 has a beveled outer end 08: 

which defines with the seal ring 92 an annular 
groove. The beveled end 08 feeds a radia 
Slot 09 which communicates with one end of a 
channel 10 extending from end to end of the 
bearing along its inner surface. The outer sur 
face of the bushing 9 is provided with a longi 
tudinal channel if, slightly larger than the 
channel 0 and circumferentially displaced 
therefrom. By this construction, oil is fed into 
the Second stage pump along both surfaces of 
the bushing 9, while oil is also supplied to lubri 
cate the wear ring 95. 
From the foregoing, it will be appreciated that 

the invention provides a novel center wall and 
a novel interstage shaft seal. These, when com 
bined, Solve the problems of interstage leakage 
and in addition make possible further improve-. 
ments in the first stage pump. By the use of 
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a plain bearing-bushing in the center wall both 
as a shaft support and as part of the interStage 
sea and the oil Supply System for the first stage 
pump, the usual bearing unit carried by the 
first stage head is eliminated. The eliminatio}i 
of the bearing tunit in the first stage head results - 
in an overhung construction, practicable When 
the first stage pump is of the type in which the 
pllager sweeps the cylinder without contact 
there with. Ellis is So because the load on Such 
a pump is negligible. This simplifies the pump 
construction and eliminates air axial bearing 
pocket. which, in prior constructions, had to be 
exhausted. Particularly in Smaller pumps, this 
clearance voltine had the effect of appreciably 
limiting their pumping Speed. 
What. I therefore claim and desire to secure 

by letters Patent is: 
it. A rotary two. Stage Vacuum pump, complis 

iing a housing engiosing two axially allined cylin 
drica.it working Spaces: isolated from each other, 
said hc sing including a cast partition which 
isolates and for Eas, the proximate end Walls of 
said working spa?ses aid includes Within itself 
chanbers formed in the operation of Casting the 
partition and retaining the casting skin, Said 
chamber's being directly interposed between 
parallel machined surfaces. Which are the proxi 
mate end surfaces of said two. Working Spaces, 
there being a central hub in said partition which 
is approximately. Surrounded by Said, chambers. 
and is: formed with a bore coaxial With botia 
working spaces; a plain bearing-bushing Sealed 
in the bere of said hub; a shaft rotatably nourt 
edin, said bushing and extending into Saidi Work 
ing, spaces; and rotary displacing raneans ar 
ranged to be operated by said shaft, one in each 
of said working spaces; one of Said chambers 
serving as an oil reservoir and Said pump having 
oil delivery means in communication. With Said 
reservoir and including two independent paS 
sages, one, communicating with the journal in 
termediate the ends of said bushing and the other 
opening into said first Working Space at the pair 
tition end thereof. 

2. A rotary two stage vacuum pump, compris 
ing a housing enclosing first and Second axially 
alined eylindrical working spaces isolated from 
each other, said housing including a cast pair 
tition which isolates and forms the proximate. 
end walls, of said working Spaces and, includes: 
within itself chambers formed in the operation. 
of casting the partition and retaining the cast 
ing skin, said chambers being directly interposed 
between parallel machined Surfaces. Which are 
the proximate end surfaces of said two Working 
spaces, there being a central hub in Said pair 
tition which is approximately Surrounded by Said. 
chambers and is formed with a bore coaxial. With 
both working spaces; a plain bearing-bushing 
sealed in the bore of said hub; a shaft rotatably 
mounted in said bushing and extending into Said 
Working spaces; and rotary displacing; means: al 
ranged to be: operated by said shaft, one in each. 
of said working spaces, one of Said chambers. 
serving as: an oil reservoir, said, hub having, a 
passage effecting communication between. Said 
reservoir and said bearing-bushing intermediate: 
its ends; and said bearing-bushing having two. 
independent, passages: both disposed to be fed 
by said hub-passage, one opening to the journal 
and the other extending lengthwise of Said bear 
ing-bishing and opening into said first Working. 
Space. 

3. A rotary two stage vacuum pump, compris 

8. 
ing a housing enelosing first and second axially 
alined eylindrical working spaces isolated from 
each other and each having an inlet and ark 
outlet, said housing including a cast partitioni 
which isolates and forms the proximate end walls 
of said working spaces and includes within itself 
chambers formed in the operation of casting the 
housing and retaining the casting skin, said 
chambers being directly interposed between 
parallel machined surfaces, which are proximate 
end surfaces of said two Working SpaceS, there 
being a centrali hub in said partition which is 
approximately surrounded by said chambers and 
is formed with a bore coaxial with both working 
spaces; a plain bearing-bushing sealed in the 
bore of said hub; a shaft rotatably mounted is 
said bushing and extending into Said working 
spaces; and rotary displacing means arranged 
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to be operated by said shaft, one-in each of said 
working spaces, one- of said chanbei'S serving as 
an oil reservoir having a predetermined oil level, 
the outlet of the first working space and the 
inlet of the second working space opening into 
said reservoir above that level; and Said hub 
having a passage effecting Communication be 
tween said reservoir and said bearing-bushing, 

4. A rotairy two stage. Vacuu pulp, gonipissi 
ing a housing enciosing first and second axially 
alined cylindrica working spages, isolated from: 
eaciother and each having an inlet and an out 
et, said housing, including a cast.patition whisi. 
isGiates and forts the proximate end. Walls of 
saic Working spaces, and includes. Within itself 
chainbei's follied in the operation of casting the: 
partitioia and retaining the casting skin, Said 
chambers being directly...interposed between par 
ael reacained. Surfaces. Which are: the proximate 
end surfaces of said two working Spaces, there: 
being a central hub in Said partition whighi is 
approximately: Surronded by Said chanibels; and 
is formed with a bore coaxia. With both Working 
Spaces; a plain, bearing-bushing. Sealed in: the 
bore. Cf. Said hub; a shaft rotatably sounted in 
said bishing, and extending into Said. Woking. 
SpaceS; and rotary displacing nea, as arraged 
to; be operated by said: Shaft, one in each. Of Saisi. 
working spaces, one of said: chambers. Serving 
as: an oil reservoir having a predetermined oil 
level the outlet. of the first Working, space and 
the inlet of the Second Working space opening... 
into, said reservoir above that level so that oil. 
telein is de-gassed by the Operation. Of the rotary 
disglacing meaias: iii Said Second Working Space; 
said: hib having a passage effecting. Corintinica 
tion between said reservoir and said beatinga' 
busing having two independerit passages beth. 
disposed to be fed by Said hub passage, One-Oper 
ing: to the journal and the other extending. 
lengthwise of said bearing-bushing and opening 
into said first working space to deliver de-gassed 
oil, theireto; 

5. A rotary two: stage. Vacuuia plap, Colpicist 
ing a, actising enclosing two, axially alined light 
cylindical. working. Spaces isolated from each. 
other, said housing: inciudiag. a cast, plate-like, 
neinaber which isolates and forts the proximate: 
end walls of said working spaces, and, includes: 
Within itself chambers formed in the operation 
of casting the plate-like thernberg and retaining 
the casting skiia; Said change's being: directly. 
interposed between said Working Spaces and be 
tween parallel machined Surfaces, which are 
formed on opposite faces of the plate-like mem. 
beg and serve, as outing Seats aid as Said. 

75 proximate end walls, said plate-like member in 
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cluding a central hub approximately surrounded 
by said chambers and formed with a bore coaxial 
with both working spaces, said housing further 
including enclosing means, one for each of Said 
working spaces, pump assembly bolts extending 
through each such enclosing means and into the 
shell wall which the chambers establish to Seal 
each enclosing means and each Sealed to a re 
spective one of Said mounting seats; a Shaft ex 
tending through said hub bore and into Said 
working spaces; and rotary displacing means ar 
ranged to be operated by Said shaft, one in each 
of Said working SpaceS. 

6. A rotary two stage vacuum pump, compris 
ing a housing enclosing first and second axially 
alined right cylindrical Working Spaces isolated 
from each other and each having an inlet and 
an outlet, said housing including a cast partition 
which isolates and forms the proximate end Walls 
of said working spaces, and includes within itself 
chambers formed in the Operation of casting the 
partition and retaining the casting skin, said 
chambers being directly interposed between said 
working spaces and between parallel machined 
Surfaces which are the proximate end Walls of 
said working Spaces, One of Said Chambers Serv 
ing as an oil reservoir open to the outlet of said 
first Working space and the inlet of Said second 
working space, said partition including a central 
hub approximately surrounded by said chambers 
and formed with a bore coaxial with both work 
ing spaces, Said housing further including en 
closing means, One for each of said working 
spaces, the enclosing means for the Second Work 
ing Space having a bore coaxial with Said hub 
bore, a bearing in each of Said bores, the bear 
ing in said bore being a plain hub bearing 
bushing sealed therein and extending from end 
to end thereof; Said hub having a passage effect 
ing communication between said reservoir and 
an intermediate part of Said bearing-bushing and 
said bearing-bushing having a passage fed by 
said hub paSSage and opening into Said first work 

5 

O 

5 

20 

25 

35 

40 

O 
ing space; a shaft rotatably mounted in Said 
bearings and extending through the second and 
into the first working space; and rotary displac 
ing means arranged to be operated by said shaft, 
one in each of said working spaces, whereby the 
rotary displacing means in the first Working Space 
is overhung as to the shaft bearingS. 

7. A rotary two stage vacuum pump compris 
ing a housing enclosing first and second axially 
alined, cylindrical working spaces isolated from 
each other, each working space having an inlet 
and an outlet, said housing including a partition 
which isolates said Working Spaces and has oppo 
site machined faces which are the proximate end 
boundary Surfaces of the Working Spaces and in 
cludes within itself chambers isolated from each 
other and directly interposed between said ma 
chined faces and establishing end walls and a 
hub having a bore coaxial with both Working 
spaces; a shaft extending through Said hub bore 
and into said working spaces; and rotary dis 
placing means arranged to be operated by said 
shaft, one in each working space; one Such 
chamber constituting an oil reservoir and having 
two ports adjacent its upper end, one opening 
through each end wall, one Such port Consti 
tuting a part of the Outlet of the first stage and 
the other port constituting a part of the Second 
stage inlet, Said chambers and Said ports being 
formed in the operation of casting the partition 
and including the casting skin, said pump having 
oil delivery means in communication with said 
reservoir and the first stage working space at the 
partition end thereof. 

HENRY G. BOWERING. 
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