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1 Claim.
1

This invention relates to vacuum pumps of the
type comprising a rotor having its axis displaced
from the axis of a chamber in which the rotor is
mounted, and movable vanes or wings in the rotor
engageable with the chamber. periphery to de-
liver air from an inlet tc an outlet of the cham-
ber as the rotor revoives. More particularly, the
invention relates to an improved pump of this
type which does not regquire the use of oil be-
tween the rotor wings and the chamber wall.

It has heen proposed heretofore to make the
rotor wings of a self-lubricating material, such
as a porous material impregnated with graphite
or the like, and thus eliminate the necessity for
supplying oil to the rotor chamber. However,
attempts to adapt such proposals to practice
have resulted in serious diffieulties. The air on
the outlet or high pressure side of the rotor cham-
ber tends to leak between the chamber periphery
and the part of the rotor closest to it, thereby
escaping to the chamber inlet along the path
where the wings are returned from the outlet
to the inlet and which, in pumps using oil, is
sealed by an oil film. Moreover, the friction
hetween the wings and the periphery of the rotor
chamber causes excessive wear of the wings,
which impairs the efficiency of the pump and re-
quires relatively frequent replacement of the
worn parts. Consequently, oilless pumps of this
type have not heen used extensively,

The present invention has for its principal ob-
ject the provision of an improved oilless pump
which overcomes the aforementioned difficulties.

I have found that in oilless vacuum pumps of
the type described, having the rotor wings made
of a self-lubricating material, the leakage from
the high pressure outlet to the low pressure inlet
of the rotor chamber, and also the wearing away
of the wings, are primarily a function of the
angular positioning of the wings in the rotor, the
kind of material from which the wings are made.
as well as the spacing between adiacent wings
in relation to the spacing hetween the inlet and
outlet of the chamber.
found that such leakage and wear can be prac-
tically eliminated by making the wings of a
light-weight self-lubricating material, such as
carbon; inclining each wing at an angle to an
intersecting radius of the rotor, with the outer
part of the wing displaced from its intersected
radius in the direction of rotation of the rotor;
and providing between adjacent wings a spacing,
measured along the circumference of the :-rotor,
which is less than the spacing between the inlet
and outlet of the chamber periphery measured
along the part of this periphery nearest the rotor.
The combination of these features is a critical
factor which accounts for the advantages of my
new pump over prior pumps of the same type,

particularly with respect to the elimination. of
the leakage and wear inherent in oilless pumps
as made or proposed heretofore. -

More particularly, I have
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These and other features of the invention will
be better understood by reference to the accom-
panying drawings, in which

Fig. 1 is a side elevational view, partly in sec~
tion, of one form of the invention, the sectional
view being taken on the line i—I in Fig. 2;

Fig. 2 is a sectional view on the line 2—2 in
Fig. 1, and

Fig. 3 is a side elevational view of a modified
form of the invention.

Referring to Figs. 1 and 2, the pump as there
shown comprises a housing | having a cylindri-
cal chamber fa. Mounted within the chamber
fa is a cylindrical rotor 2 which is of smaller
diameter than the rotor chamber. The rotor
2 is mounted on and rotated by g horizontal shaft
3 disposed centrally of the rotor but displacea
upwardly from the axis of the rotor chamber i¢.
Thus, the upper peripheral portion of the rotor is
almost in contact with the peripheral wall of
the chamber, leaving a crescent-shaped space be-
tween the remainder of the rotor periphery and
the cylindrical wall of the chamber.

The housing ! is provided at one side with an
air inlet opening 4 leading to a port #a which
extends along part of the periphery of chamber
{fa. The port 4a is formed by recessing the
perivhery of the rotor chamber through an angle
somewhat less than 90°. At the opposite side
of the housing | are two outlet ports 5 extend-
ing horizontally from the chamber {4 and open-
ing intoc g recess 5a2. Between the outlet ports
5 and the inlet port 4a, the upper part of the
cylindrieal wall of the chamber subtends an angle
somewhat greater than 99°.

The rotor 2 is formed with slots § extending
lengthwise of the rotor axis and parallel there-
to. As shown, there are four slots 6§ which are
spaced equidistantly around the periphery of the
rotor, so that the circumferential spacing between
adjacent slots is somewhat less than the circum-
ferential spacing along the upper part of the
chamber periphery between the inlet port 4a and
the outlet ports 5. The slots 6 do not extend
radially with respect to the rotor but intersect
radii of the rotor. That is, each slot 6 intersects
a radius ¢ of the rotor so that the outer part of
the slot is displaced from its intersected radius
in the direction of rotation of the rofor. as indi-
cated by the arrow in Fig. 2. The depth of each
slot is approximately equal to the radius of the
rotor, and the spacing b between the rotor axis
and the plane of the nearer side wall of each
slot is approximately Y% of the depth of the
slot. . The angle between this plane and a radius
c extendmg to the leading edge of the slot is
rmprm{lma’cely 20°.

A wing T is disposed l_oosely in each of the
slots 6. The wings 7 are made of 3 self-lubricat-
ing material which is relatively light in weight,
porous com-
position of carbon. 'The wings are of less depth
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than the. slots: 6 and extend, from one end of
the rotor to the other so that the ends of the
wings will contact or substantially contact the
end walls of the rotor chamber. The outer edge Ta
of each wing, where it is adapted to contact the
cylindrical wall of the chamber, is inclined at
an obtuse angle to the lagging side or face of
the wings, this edge being preferably rounded
somewhat so that it can make contact with the
chamber periphery throughout the thickness of
the wing. Accordingly, each wing has a deeper
face on the leading side of the wing than on the
lagging side.

As shown in Fig. 1, the rotor 2 of the pump
is driven by an electric motor 9, the drive shaft
of which is the shaft 3 for the rotor. This shaft
extends from the armature of the electric motor
8 through an open end of the motor housing.
The housing { of the pump is provided af one
end with a peripheral flange 1 which is secured

to the motor housing by bolts 10, and this end

of the pump housing in also provided with a cen-
tral opening lc through which the motor shaft
3 extends into a central bore of the pump rotor.
The pump housing thus constitutes an end bell
of the motor 8. The opposite end of the pump
housing is closed by a cover {1 bolted to a flange
of the pump housing.

A dished member or shell (2 is secured to the

outlet side of the pump housing { with the cen-

tral part of the convex face of the shell covering
the recess 5a to which the outlet ports 5 lead. A
similar shell 13 is secured along its edges to the
edges of shell {2, to form a mufller chamber.
The shells 12 and {3 are secured in their assem-
bled relation by a bolt 14 extending through the
shells and screwed into the pump housing. The
bolt extends through a central opening I5 in the
inner shell 12, this opening being enlarged to
provide and air passage between recess 5z and the
interior of the shells 12—13. The chamber
formed by these shells is provided at its pe-
ripheral portion with exhaust holes 16, and the
chamber is packed with fibrous material {7,
which may be made of stainless steel. It will be
understood that the exhaust from the pump out-
let 5 passes from recess 5a through opening 15
into the fibrous packing (71, where the exhaust
is muffied in its passage to the discharge open-
ings 16.

In the operation of the pump, the rotor 2 is
rotated by the motor shaft 3 in the direction in-
dicated by the arrow in Fig. 2. Due to the cen-
trifugal force incident to rotation of the rotor,
the wings T are thrown outwardly in their slots
6, whereby the outer edges Ta of the wings are
maintained in contact with the cylindrical wall
of chamber {a. The space between each wing 7
and the wing immediately preceding it in the di-
rection of rotation is at a maximum as the lag-
ging wing moves past the lower end of inlet port
4¢ and is at a minimum as the lagging wing
moves past the outlet ports 5, whereby air from
inlet port 4 is compressed in the interwing spaces
during rotation of the rotor and forced through
the outlet ports 5. Since the circumferential
spacing d between the inlet port 4e and outlet
ports 5, measured along the upper part of the
chamber where its cylindrical wall is in closely
spaced relation to the rotor periphery, is greater
than the spacing between adjacent wings 7 meas-
ured along the circumference of the yotor, there
will always be a wing T between the ports 4a and
5 at the upper part of the chamber. According-
1y, leakage of air from the high pressure outlets §
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along the space between the rotor periphery and
the upper part of the cylindrical wall of the
chamber, to the low pressure inlet 4, is prac-
tically eliminated even without the usual film of
oil in this space. By reason of the lightweight,
self-lubricating carbon wings 7, their circumfer-
ential spacing with respect to the spacing d be-
tween the inlet and outlet ports, and the inclina-
tion of the wings to their intersecting radii a,
as described, the pump can be operated efficient-~
ly without the use of oil and without excessive
wear of the wings.

In the modified form of the apparatus shown
in Fig. 3, the housing 20 of the pump is mounted
on a base 21 which also supports the electric
motor 22. The motor shaft 22¢ is connected to
the shaft 3a of the pump through a releasable
coupling 23. Otherwise, the pump 20 is similar

- to the pump 111ustrated in Figs. 1 and 2.

20

Iclaim:
An oilless vacuum pump comprising a housing
having a generally cyhndrmal chamber and also

_ having air inlet and air outlet ports communi-
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cating with the chamber and spaced aparf cir-
cumferent1ally along the periphery of the cham-
ber, a generally cylindrical rotor mounted in the
chamber with the rotor axis displaced frem the
chamber axis, the rotor being of smaller diam-
eter than the chamber and having its periphery
in closely spaced relation to the chamber periph-
ery at a region between said ports, the rotor hav-
ing four slots extending parallel to the rotor axis
and opening through the rotor periphery, adja-
cent slots being at right angles with each other,
each slot intersecting a. radius of the rotor and
having its outer part displaced from the inter-
sected radius in the direction of rotation of the
rotor, the circumferential spacing between adja-
cent. slots being less than the circumferential
spacing between said ports measured along said
region of the chamber periphery, and rigid wings
of self-lubricating material mounted loosely in
the slots and engageable at their outer edges with
the chamber periphery, each wing having a
deeper face on the leading side of the wing than
on the lagging side, and having its outer edge
inclined at an obtuse angle to the lagging side of
the wing, the slots being substantially deeper
than the wings, the plane of each wing being
offset from the rotor axis a distance equal to
approximately one-third of the depth of the slot
for the wing.
WALTER A. SCOTT.
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