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10 all whom it may concern:

Be it known that I, ALBERT BERRENBERG,

of Boston, in the county of Suffolk and State

~of Massachusetts, a citizen of the United

§ States, have invented certain new and useful

Improvements in Vacunm-Pumps, of which
the following is a specification.

Lhis invention relates to an improved pis-

ton vacuum-pump of that class in which the

10 up and down strokes of a hermetically-sealed

piston operating in a vertical c¢ylinder are

employed to evacuate the air from the bulbs

of incandescent electric lamps or other arti-

cles in which a high degree of vacuum has to

15 be established; and the invention consists of

a vacuum-pump the piston of which is lubri-

cated and hermetically sealed by a suitable

‘o1l packing, which is supplied from an oil-re-

ceptacle above the pump-cylinder, in connec-

20 tion with a guided and spring-pressed slide-

‘valve, the ports of which communicate with

the supply-port of the oil-chamber and air-

suction pipe and a port in the eylinder-head.

The slide-valve is operated positively by the

25 action of fulerumed levers, which are actuated

by the cross-head of the piston-rod. The

pump.can be thrown in or out of action by

‘means of an auxiliary slide-valve operated by

a hand-lever, which slide-valve is interposed

30 between the air-suction pipe and the slide-

valve of the eylinder-head, so as to produce

~ either the suction action of the pu mp or the

connection of the same with the atmosphere.

In the accompanying drawings, Figure 1

35 represents a side elevation, partly in section,

of my improved vacuum-pump, showing two

pump-cylinders arranged on the same frame

and operated by the same driving-gear. Fig.

2 18 an end elevation, also partly in section,

40 showing the slide-valve of one of the pump-

cylinders and its actuating mechanism. Fig.

2*1s a detail vertical section of the slide-valve,
showing the same in communication with the
suction-pipe. Figs. 3, 4, and 5 are details of
45 the mechanism by which positive motion is
imparted from the cross-head to the slide-
valve of the pump-cylinder. Fig. 6 is a de-

tail top view of the head of the pump-eylin- |

{

L

1s a top view of the slide-valve of the pump-

der, showing the port in the same; and Fig. 7

cylinder and of the base of the oil-chamber,
showing the different ports of the same.
Similar letters of reference indicate corre-
sponding parts, | .
Referring to the drawings, A represents the
supporting-frame of my improved vacuum-
pump, which frame is constructed of trans-
versely-braced standards A’ in such a man-
ner that a pump-cyplinder B is mounted on
eachr standard. The pistons of both eylin-
ders B are driven by the same driving-gear.
At the lower part of the frame A are arranged
suitable bearings for the driving-shaft'S,
which is provided with a loose and a fast
pulley and a suitable belt-shifting device by
which the motion-transmitting belt is shifted
from one pulley to the other, according as the
pump 1s to be stopped or setinto motion. At
both ends of the driving-shaft S are arranged
pinions p p, which mesh with gear-wheels p’
p’ atthe ends of a crank-shaft §’, to the crank-
pins p* of which the connecting-rodsS? of the
cross-heads C Carepivoted. The cross-heads
C C are guided in guides C’ of the standard
A’ and connected to the piston-rods of the
pump-pistons in the usual manner. The
driving-gear of the pump-pistons, the cross-
heads, and cross-head guides are made of any
approved construction and do not form any
part of my invention. |
Vertically above each pump-eylinder B is
arranged an oil-chamber O, the bottom of
which is connected by a pipe b with an oil-
port b’ of a top plate or valve-cap E’, that is
attached to guideways e of a laterally-recip-
rocating slide-valve E. The slide-valve E is
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- arranged on the top of the cylinder-head B’,

and tightly retained thereon by meansof ful-
crumed and spring-actuated lugs e, which
project over the slide-valve E and serve to
retain the same in a tight yet yielding con-
nection with the eylinder-head and top plate
E, so that the slide-valve can yield to some
extent, and prevent thereby the pounding of
the piston without interfering with the easy 05
motion of the slide-valve E. The head B’ of
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the pump-cylinder B is also provided with &
port 0%, which communuicates with the ports
2 ¢3 of the slide-valve E. The top plate K’
is connected sidewise of the oil-port b with
an air-suction pipe D, which terminates in a
port d vertically above the port 0* of the cyl-
inder-head. The motion of the slide-valve I
is coverned by two sets of fulerumed levers
£ £, which are mounted on the upper parts
of the supporting-standards A’, the upper le-
vers f being connected by pivot-rods f* with
the opposite ends of the slide-valve K, while
the lower ends of said levers are applied by
yielding pivot connections to the upper ends
of the lower levers f/, which are provided at
their lower ends with bent inwardly-extend-
ing arms that carry anti-friction rollers r 7,
which arc located inthepaths of twoinclined
projections or cams ¢’ of the cross-head C,
said cams engaging the anti-friction rollers
r 7, and operating thereby the actuating-le-

vers f f/ and the slide-valve E in connection.

with the up and down strokes of the pump-
piston.
The port ¢ of the slide-valve E’ is made of

S shape, so as to produce the connection of

the oil-port b’ in the top plate E’ with the
port b* in the head of the pump-cylinder,
while the second port ¢* of the slide-valve 1s
straight and serves to establish connection
hetween the port b* in the eylinder-head and
the port d of the air-suction pipe D, as will
appear by reference to Figs.2 and 2%, in which

the two positions of the slide-valve L are
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clearly shown. The oil-chamber O is pro-
vided with a glass-covered gage-opening o 1n

its side, by which the level of the oil in the

oil-chamber can be readily observed. The
upper part of the oil-chamber is provided
with an outlet-tube ¢ at each side, through
which the air that is evacuated by the pump
is conducted to the atmosphere. '
The slide-valve E receives by the ful-

ecrumed levers 7 /7 and the inclined cams 77"

of the cross-head C an intermittent recipro-
cating motion. During the upward motion
of the cross-head C the inclined eam 7" at the
richt-hand side of the cross-head Cis pressed
sidewise by a beveled nose n of the lever f’
below the anti-frietion roller 7, which motion

~ is assisted by the slightly-curved upper edge
~of the cam 7.

55
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The cam 7’ is guided by a spring-cushioned
shank ° in a socket of the cross-head C, as
shown in Figs. 4 and 5, so as to “give ” suffi-
ciently and pass over the anti-friction roller
» without engaging the same. By the down-
stroke of the cross-head the inclined cam 7’
engages the anti-friction roller 7, as shown in
Fig. 3, and presses thereby the lower lever f

sidewise, so as to actunate the upper lever f

and shift the slide-valve from the right to-
ward the left into the position shown in Fig.
o2 When the cross-head C arrives nearly at
the lower end of its downstroke, the inclined

cam 7 on the opposite side of the cross-head ¢ of levers

\ b
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C engages the anti-friction roller 7 at the in-
ner end of the lower lever f at the right side
of the pump-cylinder, so as to press the same
sidewise and produce by the action of the
upper lever f the shifting of the slide-valve
from the leff toward the right into the posi-
tion shown in Tig. 2. The pump-cylinder
communicates, therefore, at the commence-
ment of the upstroke of the piston by the S-
shaped port ¢? of the slide-valve L with the
port b’ of the oil-chamber, so as to force out
first the air evacuated by the downstroke of
the piston from the upper part of the pump-
cylinder and then the packing of oil at the
top of the piston, which oil is thereby returned
into the oil-chamber, while the air is forced
through the body of oil in the oil-chamber
and passed through the air-outlet tubes to
the atmosphere. During the upstroke of the
piston the inclined cam 7 at the left of the
cross-head passes clear of the anti-friction
roller » of the lower left-hand lever f” with-
out moving the latter, so that the slide-valve
remains in the position shown in Fig. 2, while
immediately after the commencement of the
downstroke of the cross-head theinclined cam
» operates the left-hand set of levers and
causes the shifting of the slide-valve into the
position shown in Fig. 2" DBetfore the shift-
ing of the slide-valve takes place a layer of
oil is drawn in by the piston, which produces
the air-tight packing for the same. When
the slide-valve E is shifted toward the lett,
the connection of the cylinder with the oil-

chamber is interrupted and the connection

with the suction-port established. During
the downstroke of the piston air is sucked
from the bulbs or other spaces to be evacu-

ated, which is continued until the piston ar-

rives nearly at the lowermost end of its down-
stroke, at which paint the right-hand cam i
of the cross-head C engages the anti-friction
roller » of the right-hand set of levers, 80 as
to shift by their instrumentality the. slide-
valve toward the right into the positionshown
in Fig. 2. The connection of the S-shaped
ort €2 of the slide-valve with the oil-port b
and the port dof thecylinder-head is thereby
re-established, so that during the upstroke of
the piston the air in the pump-eylinder is
forced through the oil-chamber to the outside,
and then the oil-packing is forced up into
the oil-chamber, and so on.

~ When the left-hand set of levers is oper-
ated by the inclined cam of the cross-head,

| the right-hand set of levers follows freely the

motion of the slide-valve, while when the
right-hand set of levers is operated by the
second inclined cam of the cross-head the left-
hand set of levers follows the motion of the
slide-valve, neither set of levers interfering

| with the motion of the other, as the action of

the cams on the same takes place at different
times and in different relative positions of the
cross-head, so that no interference of one set

with the other nor the blocking of
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the shifting motion of the slide-valve can
take place. -
The suction-ports d d of the top plates E’
of both pump-cylinders B B are connected by
branch pipes D’ with the main suction-pipe
D, which latter is connected by a rubber or
other flexible hose with the bulbs or other
articles to be evacuated. In the air-suction
pipe D is arranged below the branch pipe D’
an auxiliary slide-valve G, which is set by a
fulerumed hand-lever G/, said slide-valve be-
ing provided with a straight port ¢, which
passes through the body of the slide-valve and
connects the suction-pipe D with the branch
pipe D" ag long as the evacuating aetion of

the pumps is to be kept up. Whenever the |

required degree of vacuum in the bulbs is
produced,theauxiliaryslide-valve G isshifted
and a second transverse port ¢’ placed in con-
nection with the branch. pipes D’, said port

communicating with the atmosphere and per-

mitting the easy running of the pumps with-
out stopping the same until the air-suction
pipeisagain connected to another set of bulbs
or spaces 1o be evacuated. In this manner
the air-pumps can be thrown in or out of work
In a very easy and convenient manner with-
out stopping the same, the auxiliary slide-
valve producing either the working of the
pump for establishing a vacuum in the spaces
to be evacnated or the running of the pump.
The connecting-rods of the pump-pistons are
applied at diametrically-opposite sides of the
motion-transmitting crank-shaft, so that the
alternating action of the pumps is produced.
Each piston makes about ten strokes per min-
ute, and produces by the perfect sealing of
its o1l-packing quickly vacua of high pressu re,
S0 as to be specially applicable for all pur-
poses where high vacua haveto be established.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— o |

1. In a pump, the combination, with a eyl-

inder provided with an inlet port or passage

and a piston, of an intermittently-reeiproeab—-

‘1ng slide-valve provided with ports to register

with the said inlet-port, a valve-cap having
ports, and an oil-reservoir communicating
with one of said ports in the valve-cap.

2. In a pump, the combination, with a cyl-

inder provided with an inlet port or passage.

and a piston, of a slide-valve provided with
ports to register with the said inlet-port, a
valve-cap having ports, an oil-reservoir com-
municating with one of said ports in the

valve-cap, and a double set of levers con-

60

nected with opposite sides of said valve to
intermittently reciprocate it.

5. In a pump, the combination, with a cyl-
inder provided with an- inlet port or passage
and a piston in said cylinder, of a valve fit-
ted to its seat and provided with ports to reg-
ister with the said inlet-port, a valve-cap hav-
Ing ports and fitted on said valve, a closed res-
ervoir to contain atmospheric air and oil com-

municating with a port in said valve-cap, and

valve-actuating mechanism for moving said

ol

valve to establish communication between

said reservoir and cylinder and
cut off said communication.

4. In combination with a cylinder covered
with a head having an inlet and a piston fit-

thereafter to

| ted In said cylinder, a valve apparatus hav-

ing ports to register with the inlet of the said
cylinder, and a reservoir to contain liquid and
alr, having a passage capable of being opened
and closed through said valve, the said liquid
being adapted to flow from said reservoir into
and through said valve apparatus into said
cylinder and upon said piston.

5. The combination, with a vertical pump
cylinder and piston, of a cylinder-head hav-
Ing a single port, an oil-chamber above the
cylinder, an air-suction pipe, a top plate hav-
ing two ports connected, respectively, with the
oil-chamber and air-suction pipe, and an in-
termittently-reciprocated slide-valve guided
between the cylinder and top plate, said slide-
valve having a straight port and an S-shaped
port, substantially as set forth. |

0. The combination of a vertical pump-cyl-
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inder having a head with a single port, of an

oil-chamber above the pump-c¢ylinder, an air-
suction pipe, a top plate having two ports con-
nected, respectively, with the oil-chamber and
air-suction pipe, a slide-valve guided between
the top plate and cylinder-head and provided
with a straight portand an S-shaped port, and

a double set of levers connected to opposite

ends of the slide-valve and actuated by a
cam-head of the piston-rod, so as to intermit-
tently reciprocate the slide-valve, substan-
tially as set forth. '

7. I'he combination of a pump-cvlinder, a
cylinder-head having a port, guideways on
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said head, a reciprocating slide-valve having

| ports communicating with the port in the eyl-

inder-head, and spring-cushioned retaining-
lugs fulerumed to said ways and projecting
laterally over the slide-valve at opposite sides
thereof, substantially as set forth.

3. The combination, with a pump-cylinder,
of a slide-valve guided in ways of the cylin-
der-head, two sets of fulerumed levers con-
nected to opposite ends of the slide-valve,
one of said levers having a nose at the lower

ITIO0

115-'

end, and inclined cams attached to the cross-

head of the piston-rod, said cams engaging
the lower ends of the fulerumed levers, one
of said cams being spring - cushioned and
guided in a socket of the cross-head, so as to
pass over the lower end of one set of levers
during the upstroke of the piston but engage
it by the downstroke of the same, substan-

120

125

tially as set forth. s
9. In a pump, the combination, with a cyl-

inder provided with an inlet port or passage
and a piston, of an intermittently-reciprocat-
ing slide-valve provided with ports to regis-
ter with said inlet-port, a valve-cap having
ports, an oil-reservoir communicating with

130



one of said ports in the valve-cap, an air-
suction pipe connected with the other port
in said valve-ecap, and an auxiliary slide-
valve located in the suction-pipe and pro-
vided with two ports, one connecting with
the suction-pipe and the other with the at-
mosphere, substantially as described.

449,066

1 1In testimony that I claim the foregoing as

my invention I have signed my name in pres-
ence of two subscribing witnesses.
| ALBERT BERRENBERG.
Witnesses: h
CARL IXARP,
JOHN ALONZO STRALEY.
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