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- UnrTep StaTeEs PATENT OFFICE.

~and I do hereby declare the following to be a

FRANZ G. A. SCHULZE-BERGE, OF BROOKLYN, NEW YORK.

VACUUM-PUMP.

| SPECIFICATION forming part of Letters Patent No. 452,852, dated May 26, 1801,
Application filed Novemher 17, 1888, Serial No. 291,133, (No model)

Lo all whom it may concerm: |
. Be 1t known that I, FRANZ G. A. SCHULZE-
BERGE, of Brooklyn, in the county of Xings

and State of New York, have invented a new

and useful Improvement in Vacuum-Pumps:

~ full, clear, and exact description thereof.
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my improved apparatus.

My apparatus for producing a vacuum con-
sists 1n a rotatory curved or endless tubular

vessel, a part of which is filled with a liquid

mass.

- In the accompanying drawings are illus-
trated apparatus by means of which my
method can be practiced.

Ifigure 1 shows in side elevation a form of
IFig. 2is a vertical
longttudinal section.” Fig. 3 is an end eleva-
tion. Iig. 4 i3 a vertical section, and Fig. 4’
a horizontal section, of the chamber of the
valve used in this apparatus. Figs. 5 and &’
are respectively vertical and horizontal see-
tions of the valve and valve-chamber. Figs.
6 and 6’ are similar sections showing the

- valve in an altered position. Iigs. 7 and 7’
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are similar sections showing the same in a
third position. Ifig. §is a side elevation of
a modified form of the apparatus. Fig. ) is
a vertical section thereof on the line «’ 2’ of
Fig. 8. Fig. 10 1s a side elevation of another
modification. Ifig. 11 represents the valve of
Fig. 17 in longitudinal section. Fig. 12 is a
bottom plan view of the valve-plug. Figs.
13 and 14 are side views thereof. Fig. 15 is

& side elevation of -another modified form.

Fig. 16 is a vertical diametrical or transverse
section, and Iig. 17 18 a longitudinal section
thereof. - -
- Like symbols of reference indicate like
parts 1n eacn. o |
Figs. 1 and 2 represent an apparatus in
which the vacuum is produced by rotation in
a single direction, - |
In Figs. 1, 2, and 3, 11 represents a tube

bent so as to form a continuous loop with

two convolutions, each of, say, about one me-
ter in diameter, the width of the tube being

some centimeters.

connection there is a stop-cock 12, and a ra-

‘dial tube 10 communicating with the tubular

J—

The ends A and C of the |
tube are joined together, and at the point of |

the tube with the atmosphere.

tubell.

| other end being in air-tight communication

with the vessel 7 to be exhausted. @ repre-
sents a quantity of mercury forming two

‘branches limited by the levels ¢ and o’ and

filling about one-half of one convolution of
the tube 11. |
The construction of the stop-cock 12 is
illustrated in Tigs. 4 to- 7. In Tig. 4’ the
bores of the stop-cock are not indicated, the
purpose of this figure of the drawingsbeing to

sShow that the bore 13 of the radial tube 10

connects with the middle part of the stop-

cock, while the channel of the tube 11 at one

end A turns upward into the seat of thestop-
cock,asat14, andatthe end Cturnsdownward,
as at 156. The stop-cock 12 itself has three
passages, which permit the establishment of

three different connections, according to three

positions of the sfop-cock, differing from

each other by one hundred and twenty de-

In position 1 (illustrated by igs. 6
the valve connects the end C of
, In position
2, Ifigs. 9 and &', it connects the end A with

grees.
and 67)
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the radial tube 10, and in positioir 3 it con-

‘neets the end C to the end A, as shown in
Figs. 7 and 7'. The valve 12 should now be

put into position 3 and the rotary tube 11
be turned until the mercury level ¢’ reaches
the end A of the tube.
put inte position 1, in which one end of the
mercury is prevented from communiecation
with the atmosphere by the stop-cock12. The

tube 1l should then beturnedso astoraise the

end A of the tube and the rotation continued

80

“T'he valve 12 is then

until the mercuryreachestheend C. Thevalve -

12should thenbeputintoposition2,whereupon

theair will expand from the vessel 7 into the

The valve 12should then be turned
into position 3 and the tube 11 rotatedinthe

~samedirectionasbefore,soasto letallmercury
pass through the bore of the valve.

‘Thevalve
may then be turned again into position 1 and
all the movements above described repeated
until the desired degree of exhaustion of the
vessel 7 1s reached. |

In the apparatus shown in Figs. 8 and 9 the -

tube 11 1s not bent so as to form two circum-
ferences, but only one circumference, which is
suitable for the same purposeand adapted to

QG
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axis 5. One end of the axis is closed, the | be operated in substantially the same manner
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as just described. On the other hand, the
tube 11 may be arranged soas to have a great
number of convolutions in the shape of a
double (or multiple) spiral, as shown in FKig.
10, the ends A and Cof thespiral being joined
to the stop-cock 12 and radial tube 10. This
apparatus is a very effective one. Of course
a great many variations of this arrangement
are possible to be made for thesame purpose.

Another apparatus producing a vacuum |

by a rotatory movement of continuous direc-
tion is shown in Figs. 15, 16,and 17, Inthis

form thetubell is, say,two centimeters wide,

and is bent into the shape of a hollow ringot
about three metersin diameter. Theinterior
of thering communicates by threeradial tubes
16, 17, and 18, with the interiorof thetubular
shaft 5, which is constructed and arranged
relatively to the vessel 7, as before described.
The points of connection of the tubes 16, 17,
and 18 with the ring are provided with stop-
cocks19,20,and 21, respectively. These stop-
cocks, which may beidentical in construction,
are illustrated in Figs.11,12,13,and 14. The
seat of the stop-cock is the same in construc-
tion as that shown in Figs. 4 and 4/.

Figs. 5 and 5" and 7 and 7" show the same
construetion as illustrated in Fig. 11, except
that the latter figure differs therefrom,in that

it shows an additional bore in the stop-cock.

In three different positions, differing- from
cach other by one hundred and twenty de-
orees, each stop-cock will allow three different
connections to the parts of the apparatus,

which are illustrated in Fig. 17, and are

“marked, respectively I, I, and III. In posi-

tion I it will connect the adjacent radial tube

- with that division of the ring which is reached
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first by starting from the cock in the direction
indicated by the hands of a running watch.
In position II it will connect the two neigh-
boring divisions of the ring with the atmos-
phere, as shown in Figs. 11 and 17. In posi-
tion JIT it will connect the two neighboring
divisions of the ring with each other, as shown
in Figs. 7 and 17, .

General views of the passages or bores of
the stop-cock are given in Ifigs. 11 to 14, In
case the diameter of the stop-cock i1s made
sufficiently large it may be arranged in such
way that in an intermediate position between
any of the positions I, 1I, and 111 it will pre-
vent any communication between the corre-
sponding radial tube and the neighboring di-
visions of the ring. | |

InFigs.16 and 17, Q represents a quantity of
mercury forming two branches, limited by the
levels g anda’, Inordertoproduce avacuum
with the apparatus shown in these figures,
supposing it to be in the position shown in
Fig. 17,1 bring the stop-cock 19 into position
I, the stop-cock 20 into position lI, and the
stop-cock 21 into position III, so that the le-
vel ¢ of the mercury is prevented from com-
municating with the atmosphere, but is in
communication with thevessel 7. Inowturn

|
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antil the mercury has passed through the stop-
cock 21, and then bring the stop-cock 21 into

position I, 19 into position II, and 20 into po-

sition III, and continue turning the ring in
the direction of the arrow until the mercuary

has passed through the stop-cock 20. I then

put the stop-cock 20 into position I, 21 into
position II, and 19 into position III, and pro-
ceed to turn the ring in the direction of the
arrow until the mercury has passed through
the cock 19. Then I put 19 into position I,
20 into position II, and 21 into position 11l
and so on. The effect will be the gradual
exhaustion of the air from the vessel 7.

The movement of the stop-cocks in the ma-
chine shown in Fig. 17 can be carried out

automatically by the motion of the apparatus’

itself. Onewayin which this can be done 18
shown in Fig.15. ILet the head of each stop-
cock be provided with three radial arms 23,
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24, and 25, forming angles of one hundred

and twenty degrees with each other. ILet
three rollers 26, 27, and 28 be placed near the
circumference of the ring 11, parallel to and
equidistant from its axis, projecting over the
circumference of the ring and having equal
distances from each other, as shown in Fig.

90

10. If then the radial arms 23, 24, and 25 of 95

| the stop-cocks are made long enough, they will

meet the rollers 26, 27, and 28 during the ro-
tation of the hollow ring 11 and will be
turned simultaneously for a certain angle,
and if the length of the arms 23, 24, and 25 is
properly chosen, this angle can be made to be
exactly one hundred and twenty degrees.
By this arrangement the movement of the
stop-cocks necessary to perform the evacua-
tion by a continuous rotation of the ring, as
above described, will be carried out auto-
matically. Of course instead of the stop-
cocks, valves or any other devices suitable

for the purpose of establishing the connec-
| tions required may be used in all the appa-

ratus described above. It 1i1s not necessary
that the liquid employed should be mercury,
though it is a very suitable medium for the
purpose on account ot its fluidity and high
specific gravity. Any other liquid will an-
swer the purpose; but the dimensions of the
apparatus must be altered for other liquids,
according to their specific gravity. |

There is one feature of my improvement
which makes it distinctly different from the
Geissler vacuum-pump ora Sprengel vacuum-
pump. While 1in those pumps the parts in
which & vacuum is produced maintain a sta-
tionary position, in my apparatus the curved
tubular vessels are moved themselves axially
in a continuous direction. I can therefore
produce a vacuum of great extent by sending
a comparatively small quantity of mercury
through the apparatus. -

Another distinctive feature common to all
the forms of my improved apparatus is that
the tubular vessel is so constructed that it
affords a passage through which the liquid

the ring in the direction of the arrow, FFig. 17, | mass travels in a single direction without re-
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versal or oscillation of the vessel. The ad-

vantage attained by this is very marked and
will beappreciated by those skilled in the art.

By the term “a tubular vessel,” which is

used 1n this specification and in the claims, I
wish to include any kind of passage-way,
whether actually formed by a tube or by a
casting or otherwise, it being immaterial
whether it has a round, square, or other shape
or internal construction, and by the words

“eurved tubular vessel,” T intend to include

20
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any such tubular vessel which deviates from

a straightline, whetherthe curve be a strietly.

mathematical curve or otherwise. |

By theterm “vacuunm,” as used in the speci-
fication and claims of this patent, I mean as
well a perfect vacuum as a partiai vacuum
containing some rarefied air, gas, or vapor.

1 claim— |

1. In an air-pump, a tubular vessel jour-
naled in suitable bearings in which it is ro-
tatable, said vessel containing a liquid-pis-
ton and having its ends connected together,

substantially as described, to permit the pas-

sage of the liquid-piston therethrough con-

tinuously in one direction, whereby the pump

1s adapted to exhaust without reversal, sub-
stantially as and for the purposes described.

2. In a vacuum-pump wherein a vacuum.

1s produced by movement of a vessel con-
taining & liquid mass, a tubular vessel con-
taining such liquid mass acting as a piston

~and provided with suitable stop-cocks or

35

valves, said tubular vessel being rotary on a
horizontal axis and having its ends connected

- together, substantially as described, so as to

40
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permit the passage of the liquid - piston
through the vessel and through the stop-cocks
or valves continuously .in one direction, sub-
stantially as and for the purposes described.

3. In avacuum-pump wherein a vacuum is

~produced by movementof a vessel containing

a liquid mass which serves as a piston there-
for, a tubular vessel containing such liquid

‘mass and provided with suitable stop-cocks

or valves by which the vessel is divided into
segments, said tubular vessel being rotary on
a horizontal axis and having its ends con-
nected together, as described, so as to permit
the passage of the liquid-piston through the
vessel and through the stop-cocks or valves

continuously in one direction, and valve-con-
trolled passages connecting the several seg-

ments of the tubular vessel with the receiver

i |

poses described.

to be exhausted and with the atmosphere,

substantially as and for the

purposes de-
scribed. |

4, In a vacuum-pump wherein a vacuum is

3
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produced by movement of a vessel containing

a liquid mass which serves as a piston there-

for, a tubular vessel containing such liquid
mass and provided with suitable stop-cocks
and valves, said tubular vessel being rotary
on a horizontal axis and having its endscon-
nected together, as described, so as to permit
the passage of the liquid-piston through the
vessel and through the stop-cocks or valves

iYe
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continuously in one direction, and mechan-

ism, substantially as described, by which the

valves are moved automatically during the

rotation of the vessel, substantially as and
for the purposes described.

10

5. In a vacuum-pump wherein a vacuum is

produced by movement of a vessel containing
a liquid mass which serves as a piston there-
for, the combination with a hollow rotary
shaft forming an air-passage and adapted
to be connected with the receiver to be ex-

hausted, a tubular vessel having its ends con-

nected together, substantially as described,
S0 as to permit the passage of the liquid-pis-

15
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ton through the vessel and through the stop-

cocks or valves continuously in one direction, -

said tubular vessel encireling said shaft and

connected therewith by hollow connection,

and valves dividing the vessel into segments

and controlling the communication between

the segments and the shaft and between the

| segments and the atmosphere, and mechan-

ism, substantially as deseribed, for operating
sald valves, substantially

6. In a vacuum-pump, the combination,
with the tubular vessel 11, of theshaft 5, hol-
low arms connecting the vessel with the shaft,

and valves, suck as valves 19, 20, and 21,

confrolling the connection between the seg-
ments of the vessel and the shaft and between

the segments of the vessel and the atmos-

phere, substantially
described. . ..
- Intestimony whereof I have hereuntoset my
hand, this 7th day of November, A. D. 1888.

I'RANZ G. A. SCHULZE-BERGE.

as and for the purposes

Witnesses:
EDwD. ROBINSON,
P. SCHULZE-BERGE.

as and for the pur-

le
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