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Lo all whom it may canc__e?n; o
Be it known that I, GEORG EMIL OSCAR

'LA?‘{G:E, a subject of the Emperor of Germany,

1‘@81d11}g at Berlin,in the Empire of German‘y', |
‘bhave invented certain new and useful Im-.
provementsin Vacuam-Pumps; andIdo here-

by declare the followingto be a full, clear, and

- exactdeseri ption of theinvention, such as will
_enabl_e others skilled in the art to which it ap-
Pertains to make and use the same.

;I:his invention relates to vacuum pumps.
I'he object of the invention is to produce a

vacuum pump which will operate with the ex- |

penditure of a small amount of power, and by

which the gradunal rarefying of air may be ac- |

complished. .
Theinvention consists of the novel vacuum
pump made to comprise the novel details of
construction and arrangement of parts as
hereinafter described and claimed.

- The invention is illustrated in the accom-

panying drawings, in which—

 Figurel— isa view in longitudinal section,
of the pump,showing the interior of the pump
and alsoshowing the means for giving motion
Fig. 2— is a view in eleva-

side of Fig. 1, looking in the direction indi-
cated by the arrow in Fig. 1. Fig. 3—is a

view in cross-section taken on the line L—2

of Kig. 1, showing the top of the piston, the
piston-rod being shown in section. Fig. 4—
s an enlarged detail sectional view of the

left-hand half of a piston.

‘The pump-cylinder is made of three verti-
cally-arranged adjacentsections, a’; a?, a3 con-
nected, at their ends by flanges, receiving

~suitable serews. The uppersection a?is closed

at its top by the cover B constructed to serve
as a plunger stuffing-box, and the lower sec-
tion o’ is closed at its bottom by the valve-
seat B’.
spectively, between the sections o’ and a¢?, and
- Kach partition is provided
v?ith a suitable annularvalve. The construe-
tion of these valves, a full description of which
will be given farther on, is shown in Figs. 1,
The piston-sections
P’, P? P? have the common stem R passing

50 tightly through the partitions B2, B3 and at-

tached above to the hollow c¢ylindrical plun-

i valve-seat B? under the piston P

Partitions B? B3, are arranged, re-

| A connectling-rod C is attached at its lower

end to the bottom of the inside of the plun-
ger, and at its upper end to the erank-pin D’
of a pulley or wheel D turned by hand or ma-
chinery.,
clack or gravity-valve, formed of a circular
plate b, is placed the induction pipe ¢ designed
to be connected to the receptacle from which

‘air is to be exhausted.

In the operation of the pump, a reciprocat-
ing motion is imparted to the plungers from
the connecting-rod C, and the first suction
takes place between the bottom B’ and the
piston P’. After passing through the valves
of the piston P’, the air sucked out passes
from the cylinder ¢/, through the partition on
On the
falling of the piston P% the air is delivered
into the eylinder space a? and under the pis-
ton P°, and so on into eylinder space a? and
out through piped. Inthismanner,thethree
pistons P/, P?, P, take the air from the ves-
sel to be exhausted, through the three pump-

eylinders, gradually into the open air, while
| it is effected that the rarefaction of the air
Increases from above downward. |

As an aid ingetting all of the air out of the

separate chambers o', a?, @ a circulation of

oil is employed which provides a constant cov-
ering to the three pistons or valve bodies with
alayer of oil. The arrangement for this pur-
pose consists essentially in an oil-holder e,
the discharge-pipe ¢ from which, provided
with a regulating cock f, opens through one
side of the pump direet upon the bottom B’
of the lower cylinder section ¢’. In working

the pump, there will be continuously a cer-
tain quantity of oil taken along up to the

blow-out pipe d, while thereby the keeping
close and air-tight of the pistons and valves
and stem will be insured. The discharge-
pipe d is turned downward and has a perfo-
rated end d’/, and is surrounded by a larger
and longer pipe d? which opens over the oil-
holder.

has a similar sieve. DBy the cock f, the draft
of oil from and return of the same to the
holder can be regulated. The air, which to-

cether with the small quantity ot oil is taken

along with every lift, finds exit by pipe d,

ger R/, guided in the stuffing-box cover B. ! and escapes into the widened mouth-pipe d7

At the bottom B’ provided with a
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The oil-holder ¢ is provided with a
- sieve-cover ¢’, and the bottom of the oil-holder
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through the holes in the part d’, and is there-
by prevented from interfering with the flow
of 0il to the oil-holder e. -

The new construction of valves shown in

Figs. 3 and 4, which is the same as that on
the valve-seats B® and B, is distinguished by
a flat annulus » set in an annular depression
with room to lift and slight side play, in such
manner that it forms the common valve for
four or more valve openings v set in a circle
in the piston. A removable concentric ring

‘mwith cateching projections n,serves as a stop
It will

for limiting the movementof thering.
be seen that when a flat disk or ring r 1s em-
ployed, and so arranged as to leave it free to
turn, which it will do as the valve is opened
or closed, any wear which oceurs will be equal-
1zed, thus insuring the perfeet fit of the valve
on its seat. The circular flat valve b on the
seats B’/, B? B3, is made in the same manner.

Having thus fully described my invention,
what I claim as new, and desire to secure by

. Letters Patent, is— -
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1. In a vacuum pump, & series of cylinder
sections, a series of pistons provided with
valves, connected to a common stem, parti-
tions arranged between the cylinders, valves
in the partitions, an oil holder communicat-
ing with the lower cylinder section, and an
outlet pipe adjacent to the o1l holder,and an
induction pipe having a valve therein, sub-
stantially as described. - | :

2. In a vacuum pump, a series of commu-

ok @

~ nicating cylinders provided with pistons hav-

509,541

ing passages therethrough and mounted on a 33

common stem, and an oil holder communicat-
ing with the top and bottom cylinder whereby

a continuous flow of oil through the cylinders

is maintained, substantially as described.

3. In a vacuum pump a series of commu-

nicating eylinders provided with pistons hav-

ing passages-or channels therethrough and

mounted on acommon stem, an oil holder and
an induction pipe communicating with the
lower c¢ylinder, and an outflow pipe commu-
nicating with the upper -cylinder having its
end vertically aligned above the oil holder,

substantially as desecribed.

4. In a vacuum pump a series of cylinder
sections, a series of pistons provided with
valves, connected to a common stem, parti-
tions arranged between the cylinders, valves
in the partitions, an oil holder and an induc-
tion pipe communicating with the lower cyl-
inder and an outflow pipe communicating
with the upper c¢ylinder and having its end
vertically aligned with the oil holder whereby
the oil is caused to flow continuously through
the cylinders and the airseparated therefrom,
substantially as described. |

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses. | | |

GEORG EMIL OSCAR LANGE.
Witnesses: | |
~ EpwiN A. BRYDGES,
WILHELM VOGT.
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