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2 Claims.

This invention relates to improvements in
mechanical gas pumps and particularly to the
type of pump used either as compressors or as
vacuum pumps. One form of this type of pump
is shown and disclosed in U. S. Letters Patent
No. 1,899,904, granted to O. S. Sleeper and C. J.
Westin on February 28, 1933. Another form is
disclosed in my co-pending application Serial
No. 724,974, filed May 10, 1934, now Patent No.

10 2,070,15%. _

One object of my invention is to provide new
and improved means for automatically separat-
ing the air and gas from the sealing medium..

Another object is to provide improved means

15 for condensing the vapors coming through the
pump or the vapors created by the rapid flow
and the pressure in the pump.

It is also an object of my invention to arrange
the de-gasing and de-vaporizing means so that

0 the sealing medium is automatically returned to
the reservoir for recirculation.

A further object of my invention is to provide
a novel separator structure for separating vapor-
ized oil or liguids from the exhaust gases, the

25 separator being formed as an independent unit
mounted upon the base of the pump and.having
a duct for returning the condensed or separated
oll to the oil reservoir within the base of the
pump,

By means of these and other improvements
which will be understood from the specification,
I obtain several advantages: such as, increased
capacity to handle larger volumes of gas in the
same space of time; a lower operating tempera-
ture; a higher vacuum for the same operating
speed; a saving in the amount of lubricating and
sealing oil used; and in general a cleaner operat-
ing machine. .

In order to operate at practical efficiency, all
moving parts must be machined to close fits or
small clearances so that they will cooperate
throughout the cycle with the lubricating and
sealing medium in forming a perfect or mnearly
periect seal between the high and low pressure
45 sides of the pump. It is of utmost importance

that the sealing medium entering the pump sys-
tem should be demulsified or freed of all air,
gases or water. The sealing medium, of course, is
brought in close contact with all the moving parts
50 of the pump and should therefore embody such
properties as make it suitable as a lubricating
medium. The sealing-lubricating medium, which
hereafter will be referred to merely as “oil” will
therefore serve & dual purpose and should have
88 certain desirable properties, such as low percent-
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age of volatile constituent and a low demulsibil-
ity. Oil will, however, absorb gas in considerable
quantities, particularly when churned around
with gas under pressure as is the case in machines
of the type here described. As the oil is continual-

“ly circulating from atmospheric pressure, through
the low pressure stage approaching the high pres-
sure, and being expelled at high pressure into
atmospheric pressure again, it is bound to become
more and more polluted; thereby gradually de-
creasing the efficiency of the pump. Further-
more, the oil and gas are discharged at consider-
able speed and pressure through comparatively
small discharge ports, and this has a tendency to
vaporize or atomize some of the oil, which vapors
or atomized oil would pass off with the gas and be
lost unless properly trapped and separated from
the free gases before these reach the outside
space. ’

In medium sized and larger pumps of for ex-
ample 50 cubic feet capacity and over, I find
that, on account of the large volume of gases
handled, the separator should be of considerable
size to effectively devaporize the gases. For this
reason it is preferable to place the separator
outside the housing or oil reservoir. It is also
a convenience in manufacture.

I have also found it very helpful to chill the
gases as they enter the separator so as to.cool
and condense out the vapors entrained in the
hot, gases. '

The principles of construction and novel ar-
rangement of parts will be readily understood by
reference to the annexed specification and draw-
ings.

In the drawings, Figure 1 is a vertical view of
my invention showing the pump with the ex-
haust separator, the pump being shown in full
section and the separator in part section;

Figure 2 is a vertical section showing the de-
tails of construction of the separator unit;

Figure 3 is a sectional view of Fig. 2 taken
along line 3—3; and

Figure 4 is a sectional view of Fig. 2 taken along
line 4—4, .

Referring to the drawings, there is shown a
rotary pump having a housing 10 mounted on a
hollow base (1. In the housing is formed a cylin-
der 12, closed at both ends by end-plates, and
partially surrounded by a space {3 adapted to
receive water or other cooling medium, and hav-
ing a passage {4 for conducting the discharge
gases and oil from the discharge valve into hol-
low base |I. The housing 10 is extended at the
top to form an.inlet compartment 15 of rectan-
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gular outline connected directly to and extend-
ing the full length of cylinder 12 and being closed
at both ends by extensions on the cylinder end-
plates. The inlet compartment {15 has a lateral
extension 18a to which an intake connection 16
is secured. Alongside the intake compartment 18
in the extension of housing 18 is formed the out-
let compartment i1 with suitable accommoda-
tions for the outlet valve assembly I8 arranged
over a row of cylindrical discharge ports 18 con-
necting the outlet compartment 7 with the cyl-
inder 12. One wall of compartment 7 is formed
as a cover-plate 20 which is made hollow so as to
provide a free passage 21 for the discharged gases
and sealing medium into the corresponding pas-
sage 14 of the housing to which it is connected.
The inside wall 22 of the passage 2{ in cover-
plate 20 is made of such height that it will act as
& dam to retain a sufficlent amount of the seuling
medium in the outlet compartment {7 to com-
pletely cover or submerge the outlet valve ar-
ranged over ports (9, only the excess of seaiing
medium spilling over the dam 22 and escaping
down into the base i1 together with the free
gases and vapors. The details of the outlet valve
construction are fully described and claimed in
my copending application Ser. No. 724,974, filed
May 10, 1934, now Patent No. 2,070,151,
Through the center of cylinder 12 is mounted a
shaft 23 with supporting bearings in the cylinder
end-plates and driven from any suitable source
of power. Keyed or otherwise fastened to shaft
23 is the rotary eccentric 24 which carries on the
outer surface the tube-shaped oscillating piston

25. A slide valve 26 is fastened to the piston 25.

by means of a hinge 27 of such construction as to
provide a gas-tight and flexible connection be-
tween piston 25 and valve 26. This construction
Is described in greater detail and is claimed in
the Sleeper and Westin patent referred to above.
Through this connection, valve 26 receives a
reciprocating rectilineal motion in the rectan-
gular inlet compartment 18, and as the valve 26
slides back and forth, the inlet ports 28 in the
valve connect the inlet compartment {5 with the
cylinder 12 at the proper time in the cycle.

All discharge gases, vapors and oil must pass

"over dam 22, through passages 2! and {4 down
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into the oil reservoir 41 in the base 11. 'This
reservoir is of such construction as to provide
ample space for the storing of the sealing medium
or oil and also provides head-room or air space
above the oil level for the gases to pass on to the
separator §3 mounted upon a lateral extension
fla of the base 11. Connections are made from
an oil filter 30 in the reservoir 41, through pipe
line 31 to a valve 32, through which clean oil is
drawn into the reciprocating valve chamber for
lubricating and sealing purposes. A cooling coil
33 is usually provided in reservoir 41 and mate-
rially aids in keeping the operating temperature
of the pump low by cooling the oil. Coil 33 is
connected to the space 13 by pipe 34 for circula-
tion of water through the coil.

A separator and other baffle arrangement may
be used in the base but to get satisfactory sepa-
ration these parts would have to be so large as to
make the size of the base out of proportion. I,
therefore, prefer to place a separator 53 of suit-
able size outside of the housing or reservoir and
lead the gases and vapors from the reservoir into
the separator through the duct $2 formed by
extension lie on which the separator is sup-
ported. ]

It is desirable that only the gases are allowed
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to pass off while the oll entrained In the gases
or vaporized during the cycle of operation is
separated out and returned to the reservoir for
recirculation. Without proper means for perfect
separation a considerable volume of vapors pass
out into the surrounding room, particularly when
starting the pump or when operating at low nres-
sures, thus filling the room with disagrecable
smoke. While, of course, it is possible to eiimi-
nate the smoke nuisance by connecting the dis-
charge to the outside of the building, this does not
prevent the resulting waste of good lubricating
and sealing oil.

The above difficulties and losses have been
eliminated through the use of separators con-
structed according to my invention. The 32pa-
rator construction is formed as a unitary struc-
ture bolted to a flange on base extension ila.
The separator consists of a casing B3, which
may be of any outline, but for the sake of sim-
simplicity it is here shown as a cylinder. The
bottom 54 has two openings communicating with
the hollow base II. The large opening 56 pro-
vides free passage for gases and vapors from
outlet duct 52 into the separator. It will be
noticed that a rim 87 is provided around opening
§6. This rim forms an annular reservoir sur-
rounding the inlet opening 56 and serves the pur-
pose of keeping the separated ofl from running
back into the duct 52 where the current of gases
may tend retard the flow back into the reservoir or
might pick up some additional oil particles. The
oil flows back through the return passage or open-
ing 55, which has a pipe 58 leading down into the
reservoir 41 well below the oil level.

The top or head 59 of the separator has an
exhaust connection 60 which may be a pipe line
or duct through which the obnoxious gases may
be discharged outside the building.

The separator casing may be of any suitable
diameter and height to accommodate the proper
size and number of shelves or baffles necessary
for proper separation. The spacing of the bafes
should be such that the current of gases will pass
through at a comparatively rapid rate of flow
without creating any noticeable back-pressure.
At the same time it is desirable to arrange the
baffles so that the current will strike against the
baffle-surfaces, causing some of the entrained oil
to adhere to these, as well as force the current
to make short bends or turns where the heavier
oil particles are thrown against each other and
unite into drops which fall down onto the sloping
baffle surfaces below.

The whole separator casing may be filled with .

cooled baffies of the hollow-shelf type or with a
combination of plain and cooled type as shown
in Figures 2 to 4. A plain type of baffle is one
of the simple plate construction as compared with
the hollow box-like shelf or baffle which will be
referred to as cooling shelves or cooling baffles.

In the construction shown, the casing 53 is
provided with a number of bafies arranged across
the casing, extending alternately from opposite

sides of the casing past the middle thereof, there- -

by forming a zigzag path for the gases passing
through the separator.

The first few shelves or baffles 6, 62 and 63
adjacent the inlet opening 56 are made hollow;
and have connections so that a cooling medium,
such as water, may be circulated through them
to chill the gases and vapors as they enter the
separator. The various shelves 61, 62 and 63 are
connected by communicating passages such as

the hollow partitions or ducts 84 and §4a to per-:
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mit the cooling fluld to be passed from one baffle
to another. The water enters at 68, circulates
through the hollow baffles and is discharged at
86. The edge 12 of the bafile which comes near-
est the open passage will be referred to here as
the front of the baffle or shelf.

Tt will be noticed that the bafles are mounted
at an angle with the horizontal, sloping down
diagonally towards the front as well as towards
one side of the front edge. The reason for this
slope or incline is to guide the oil collecting on
top of the shelf towards one side where it will
run down along the wall of the separator casing
instead of, as otherwise might happen, anywhere
and everywhere along the front edge in the path
of the current. The angle of slope may be any,
suitable angle as long as the slope is sufficient
to make the oil run off fast enough to prevent
the forming of & drop. It will be noticed from
the drawings that the first shelf 61 is supported
in the separator so that it has an incline slope
from right to left or from the casing to the right
sloping down past the centér to the front. At
the same time it should also be noted that the
far side of the shelf is higher than the near side,
that is, the shelf is sloping from the far side wall
to the near side wall and thus has a slope in two
directions. The other shelves and baffles are ar-
ranged in a similar manner.

Another novel feature is the provision of a
gutter 87 under the front edge of each bafile. The
current of gases and vapors will strike against

the bottom of the baffle and a portion of the;

entrained oil will adhere to this surface. When
a sufficient guantity of oil has accumulated on the
surface, this will flow towards the front and, in-
stead of dropping off in the path of the current,
will be collected in the gutter and run to the side
and then down the wall of the casing. Thus,
means are provided to prevent reabsorption of
any oil which has been removed from the gases.
Tt will be understood that the gutters 87 are not
essential but will improve the efficiency of the
separator. .

The plain bafles consist of flat plates 68 which
may or may not have gutters 69 of similar con-
struction to 67 and serve the same purpose as
described for the gutters on the cooling baffes.
I prefer to arrange the plain bafiles 68 according
to the same principles described for the cooling
baflles, that is, with the surfaces suitably sloping
towards the front and one side in order to pro-
vide for the proper draining of the oil. “¥or cer-
tain vacuum work I have found that the“plain
bafes 68 are quite satisfactory, and, of course,
considerably cheaper to manufacture, and there-
fore a separator having only plain baffles would
mean & considerable economy.

It will be observed that in the construction
shown, the exhaust gases from the pump first
pass from the outlet valve chamber 17 down
through the passage {4 into the air space above

3

the oil reservoir 41 in the base of the pump, and
then out through the separator §3. By this ar-
rangement, the gases are first freed of all oil
which may be separated by gravity, and are par-
tially cooled by passing over the oil reservoir be-
fore they reach the separator. In this way, 8
partial separation takes place as the gases flow
through the air space above the reservoir, and

the separator acts with greater efficiency in com-

pleting the separation process.
I have herein described the principle of my
" invention and illustrated a preferred embodiment
thereof. Various modifications will occur to those
skilled in the art, and I desire it to be understood
that all modifications which fall within the terms
of the appended claims are to be considered as
falling within the scope of my invention.

What I claim is: .

1. Tn combination, a hollow base provided with
an oil reservoir therein, a vacuum pump mounted
on the top of said base, a gas inlet in said base
on one side of said pump, a gas outlet in said
base on the other side of said pump, a conduit
connecting the pump outlet with the gas inlet in
said base, a unitary separator detachably mount-
ed on said base having an inlet arranged over the
gas outlet on said base and having an outlet com-
municating with the atmosphere, said separator
being so constructed that the separated oil is
maintained substantially out of the path of the
discharge gases and embodying a reservoir for
collecting all of the separated oil, and a conduit
carried by said separator and extending from said
separator reservoir to a point below the surface
of the oil in said base reservoir for returning
separated oil to said base reservoir out of- the
path of said gases, whereby the exhaust gas dis-
charged into the atmosphere is substantially free
from entrained oil and the oil supply is thereby
conserved.

2. In combination, & hollow base provided with
an oil reservoir theréin, a vacuum pump mounted
on the top of said reservoir, a gas inlet and a gas
outlet formed in said base and communicating
with the air space above said oil reservoir, means
for passing exhaust gases from said pump into
said gas inlet, a unitary separator detachably
mounted on said base having an inlet arranged

,over the gas outlet in sald base and having an
outlet communicating with the atmosphere, said
separator being so constructed that the separated
oil is maintained substantially out of the path of
the discharge gases and having an annular reser-
voir surrounding its inlet opening for collecting
all of the separated oil, and a pipe secured to
and carried by said separator for returning oil
from said annular reservoir to a point below the
surtace of the oil in said base reservoir out of the
path of said gases, whereby the exhaust gas dis-
charged into the atmosphere is substantially free
from entrained oil and the oil supply is thereby
conserved.

CHARLES J. WESTIN.
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