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ROTARY VACUUM PUMF

. Edward J. Beach, Brooklyn, N. Y., assignor to
Beach-Russ Company, Broeklyn, N. Y., a cor-
poration of New York

Application April 6, 1940, Serial No. 328,255
1 Claim. (Cl. 230—153)

This invention relates to rotary pumps and

- particularly to an improved rotary vacuum pump,
an object being to provide a construction wherein
a high rarefaction may be secured from a rotary
pump.

Another object of the invention is to provide
g rotary vacuum pump wherein pressure actu-
ated packing strips are used to maintain a tight
connection between the sliding parts of the pump
even after considerable wear on the same.

A further object of the invention is to provide
a rotary pump of the kind disclosed in my Patent
No. 2,200,198 wherein the contact edges of the
blades are provided with rockable packing strips
and the rotor is provided with movable packing
strips actuated by pressure from the pressure side
of the blades.

In the accompanying drawings—

. Fig. 1 is a vertical sectional view through a
pump disclosing an embodiment of the inven-
tion;

Fig. 2 is a sectional perspective view of a por-
tion of the pump shown in Fig. 1 and illustrat-
ing the arrangement of the respective packing
strips;

Fig. 3 is an enlarged fragmentary sectional
view showing one of the contacting strips and
how the pressure from the pressure side of the
piston swings the strip into full functioning posi-
tion at all times regardless of wear;

Fig. 4 is a sectional view through Fig. 1 ap-
proximately on the line §—4;

Fig. 5 is a fragmentary sectional view through
Fig. 2 approximately on the line 5—5.

Referring to the accompanying drawings by
numerals, | indicates a cylinder having a sur-
face 2 against which the blade 3 contacts as the
same functions. Arranged in the cylinder | is a
rotor 4, having a passageway 5 extending there-
through for accommodating the blade 3. This
blade is divided into parts € and 1 which are
identical. The cylinder or casing i is provided
with an inlet opening 8 which is arc-shaped and
which at various times registers with the open-
ings 9 in the end or head 19 of rotor 4. The re-
spective parts 6 and T are provided with ports
{1 and (2 which are brought into register with
opening 9 and which are in continuous commu-
nication with the chambers {3 and 4. It will
be observed from Fig. 1 that chamber 13 has an
openings 15 facing in one direction, while cham-
ber 14 has an openings {6 facing in the opposite
direction. The parts just described are all set
forth in Patent No. 2,200,198 above referred to
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and, therefore, form no part of the present in-
vention except in combination.

The outer edge of each of the parts 6 and 1 is
provided with a groove 11 the wall of which is
substantially semi-circular or concave and in
each groove is arranged a packing strip (8. This
packing strip is provided with a plurality of lon-
gitudinally extending oil grooves 19 and a convex
lower surface 20 which may snugly fit the groove
17. However, as the parts are used there will be
a certain amount of wear and when this takes
place pressure on the pressure side 21 of the
blade 3 will enter through the various vents 22
into the groove i1 and move radially outwardly,
or swing or tilt the strips {8 so that the outer
surface 23 thereof will bear tightly against the
surface 2. In this way the strips {8 are kept
pressed tightly against the surface 2 so that there
will be no leakage from the pressure side to the
suction side. To maintain the rarefaction in the
suction side properly supported there is also
provided a packing member 24, which is shown
rectangular in cross section but which could be
made of some other shape without departing from
the spirit of the invention. A packing member
24 is provided for each of the parts § and 7 of the
blade 3 and a description 6f one will apply to
both. )

As shown in Figs. 1 and 2, the packing mem-
ber 24 presses tightly against the pressure side
of the blade 3 by reason of the fact that air or
other fluid pressure may enter through the re-
spective vents 25 into the socket 26 and force the
member 24 into tight sliding connection with

5 the blade 3. As all parts are well lubricated, the

tight sliding connection will not produce an un-
desirable friction but will maintain the con-
tact with the blade sufficiently tight to prevent
the escape of air or other fluid matter past the-
blade into the suction side.

It will be understood, of course, that the port
8 may be connected to a tank or other device
where rarefaction is desired. Air and oil are
adapted to be forced out through the outlet 27T
and may be discharged through suitable valves
into an oil separator. As shown in Fig. 1, the
piston consisting of rotor 4 and blade 3 moves in

" the direction of the arrow 28 and may be operated

55

at varying speed but preferably at a compara-
tively low speed.

As shown in Fig. 4, the cylinder | has a per-
manent head or end 29 and a false head or disk
30. A chamber or space 31 is arranged between
these two heads and this space is usually main-
tained substantially filled with oil to reduce wear,




2

This construction is desirable as the floating
head or disk 30 provides an automatic by-pass
that is useful under certain circumstances. For
Instance, when the pump is connected with a
tank filled with air at atmospheric pressure and
the pump started, the pressure on the outlet side
of the pump will be appreciably higher than the
atmosphere and, consequently, what air does not

escape through the outlet port 271 will press

against the disk 30 and move the same longitu-
dinally of the cylinder | and allow the air to
by-pass or leak past the ends of the sections §
and 1. This will allow the pump to work in
an easy manner when working under atmospher-
ic pressure. As the tank or other device begins
to be evacuated the atmospheric pressure acting
in the space will cause the false head or disk 30
to rest firmly against the annular shoulder 32.
This will result in the pump functioning in the
desired manner to quickly raise the rarefaction in
the tank to a high point and to maintain the
same at a high point. When the pump is func-
tioning fully and normally there is a compara.-
tively small amount of air drawn in and, conse-
quently, a comparatively small amount of air
discharged through the outlet 27. This will read-
ily be evident when it is realized that the tank
being maintained evacuated has already a rather
high rarefaction. In case all inlets to the tank
were closed the pump would continue to function
to secure the highest possible vacuum in the tank
and would then rotate freely as it would be func-
tioning in an almost perfect vacuum. As soon
as air was admitted into the tank the strain
on the pump would begin and increase in pro-
portion to the amount of air admitted to the tank.

As shown in Fig. 5, a screen 33 is provided in
the fitting 34 to which the pipe 35 is connected.
In this way all air entering the pump must pass
through the sereen 33 which will exclude most,
if not all, of the dirt. The fitting 34 is provided
.with a hollow enlargement 36 which fits over the
inlet opening 8.

The rotor 4 is provided with a closed end 10,
as shown in Figs. 1 and 4, said closed end having
openings 9 which are positioned to register with
the opening 8 in the end of cylinder | at different
times as illustrated more particularly in Figs. 1
and 4. When the parts are positioned as shown
in Fig. 1, the opening ! will be in register with
opening 8 of part 8 and the opening 9 will be in
register with opening 8, but when the piston
* makes a half revolution the opening 12 of part T
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will be in register with the other opening 9 and
said other opening 9 will be in register with the
arc-shaped opening 8 and the opening 11 will
be out of register. Therefore, it will be seen that
during what may be termed the suction stroke
of either section or part that particular section
will have its opening in register with the opening
8 but during its compression stroke its opening
;m‘be out of register with the arc-shaped open-

g 8.

When the pump is first started a considerable
volume of air is discharged but as the vacuum
increases less and less air will be discharged.
In Fig. 4 the shaft 12’ indicates that power from
any desired source may be applied to the rotor
as this shaft is connected readily to or formed
integral with the rotor 4. During the normal
functioning of the pump the rotor 4 is adapted
to rotate at a constant speed which is compara-
tively slow. :

I claim: ,

In & vacuum pump, a circular casing, an ec-
centrically arranged rotor operating in said cas-
ing, said casing having an arc-shaped inlet in
one end concentric to the axis of said rotor, and
an outlet in the circular wall thereof, said rotor
having a diametrical passageway extending
therethrough and opening through one end
thereof, said rotor having ports in one end there-
of on opposite sides of said axis which are reg-
istrable with said arc-shaped inlet for a part of
the rotation of said rotor and which open to said
passageway, blade members slidable in said pas-
sageway, said blade members being holiow and
the interiors thereof communicating with the in-
terior of said casing by virtue of openings in the

.rear walls of said blade members respectively,

said blade members having ports therein respec-
tively which communicate with the interiors
thereof and which also are registrable with the
ports respectively in said rotor during the move-
ment of said blade members, the end of the cas-
ing opposite that having the inlet therein being
provided with & circular space, a fluid pressure
resisted disk loosely surrounding & portion of
said rotor and arranged within said space nor-
mally in contact with one end of the rotor and
the adjacent surfaces of the blade members, and
fluid in the space between the disk and the adja-
cent end of the casing, Whereby the disk may
move longitudinally of the casing to by-pass suf-
ficient air to make starting of the pump easy.
EDWARD J. BEACH.



