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leakage, or openings of valves.
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To all whom it may concern:
Be 1t known that I, ADOLPH BERRENBERG,
of Somerville, in the county of Middlesex

~and State of Massachusetts, have invented a
new and useful Improvement in Vacuum-

Pumps, of which the followi ing, taken in con-
nection with the aceompanymﬂ' drawings, is
a specification.

The object of my invention is to so con-
struct and treat the parts of an air-pump that
no air shall enter the cylinder by infiltration,

I attain by the mechanism shown in the ac-

companying drawings, in which—

Figure 1 is a flOIlt elevatlon Fig. 2 is a
side elevatlon Fig. 3 is a plan 1001{1110 from
underneath, showuw the meehamsm f01 op-
erating the V&lves I‘10 4 1s a cross vertical
sectlon through the lower part of the cylinder

and piston, ShOWll]D in elevation a part of the

mechanism for Opelatmﬂ the valves; and Fig.
5 is a hor 1zontal section taken on 1111e T of
Fig. 4. -

Tn the dl.‘:’LWII]DSjI*l“S { and 2, A1 epr esents

the base of the machine, and B B the stand-
ards or frame-work to which the operating
parts are attached. -
- T'he main shaft C is mounted at the top of
the flalne-wmk, as shown in Figs. 1 and 2.
To this main shaft C, I attach :a,t each end a
crank-disk C?% and in the center a large gear-
wheel (”. I also have on this shaft a bev
eled gear II. Each of the crank-disks C? (?
has a crank-pin C3 which gives motion to the
pitman D. These pltmen Df, acting through
the dross-heads D3, in turn give motion to the
piston-rods D*, and thenee o the pistons, one
of said pistons being shown-in section en-
larged in Fig. 4.

E and E are eylinders made exactly alike.
Therefore I will deseribe but one of them. I

may also add that the valves and their con-
nected parts and the valve-actuating gears
are the same for both eylinders.

Referring to Fig. 4, I will describe one of the |

cylinders. E 1rﬂplesents an oufside casing
made of somestrong metal, like iron. This cas-

- ing E has an inwar dly-plo;]ectmﬂ‘ﬂanne E? at

the bottom. (See Ifig. 4.) The upper andin-

This object

| of.

| ner edge of this flange E? is turned perfectly

true and smooth and receives the lower end
of the inner cylinder E’, which makes with it
an air-tight joint. Both cylinders E and E’
fit air-tight onto the valve-plate E°. The
valve- plafre E3 has a series of perforations
¢ ¢ e e which coincide with corresponding
]_Jelf()lELtIOIlb in the inner flange E? of the
outer cylinder E. These perfora'tions eeee
connect the space S between the cylinders E
and K’ with the space 8’ between the valve-
plate E3 and the lower plate K* The lower
plate K! is made to fit air-tight onto the un-
der side of the valve-plate K3 but leaving a
space S’ between. The space S’ between the
valve-plate K° and the lower plate K4 being
connected with the space S between theinner
and outer cylinders, is always full of fluid un-
der pressure, which will prevent air from leak-
ing into the cylinder through the pores of the
valve-plates. The fluid also in passing in
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small quantities through the valve M occu-

pies all of the space that may exist between
the bottom of the piston when down and the

valve-plate E°, and thus exclude any air that
might otherwise exist between the piston and
the valve- -plate.

73

As these pumps are Slllnle-actwg, the up—' '
per ends are left open; but the space 3, form-

ing the chamber between the inner and outer

cylinders, is made air-tight at the top,so that

a fluid under pressure may be confined in the
space S 8’. The piston F is made as shown
in Fig. 4, F° being a central portion, to which
the lower disk F¢ is attached or made a part
F* 1s a disk that serves to form the top
of the piston and is held in place by a screw-
nut K3

ton, and is made in this manner to allow the

piston to adapt itself to work in exact colli-

mation with the cylinder /. ¥, Fig. 4, rep-

resents pa“kmmnnﬂs made doubk a,nd ar-
ranged to break joints.

The above-described piston is fully de-
scribed in the specification of Patent No.
369,093, granted to me August 30, 1887, en--
titled “ piston-packing.”

FFor the pmpoge of allowing the plston to

F*is a ball-and-socket joint which
| serves to connect the piston-rod D*to the pis-
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rest for a short time on the bottom of the cyl-
inder—. e.,, on the valve-disk—I make the
pitman D longer than is required to take the

piston down to the full end of its stroke, and
to compensate. for this extra length 1 h.:we

rubber packing-boxes R and R’ Fig. 2,-80
that although the piston has actu&lly come
to the bottom of the cylinder before the crank-
pin C3? has reachedits lowest peint the crank-
disk may continue to revolve, simply com-
pressing the rubber packing R’, and as the
crank-pin C® passes its center then the piston
will not begin to ascend, as the expansion of
the rubber R’ will still keep it down onto the
valve-disk K8, By this arrangement I am en-
abled to have the_valve-workiﬂg mechanism
in operation while the piston is still down on
the valve-disk.

The fluid-valve M M’ (see Figs. 4 and 5) is
operated as follows: It is hunn on a semi-ro-
tating stem M~ upon which I have a gear M?,
which is oper ated by a segment-gear on the
end of the lever M% (See Fw‘ 3.} This lever
M* is pivoted at M® and has 4 pin M® which
is worked by the cam-groove L. The above
valve M movesinone plane only——-—that is, hort-
zontally about its axis—and serves to allow a
small portion of the fluid in the space S’ to
pass up into the cylinder, so as to exclude
any air that might otherwise oceupy Lhe space

and impair, the vacuunm,

The valve M opens when the piston is down
and lets the fluid from the space S pass in and

occupy any space between the piston and’

valve-plate, and thus exclude air that might
otherwise enter.

The valve-opening at P, Figs. 4 4nd 5, serves
as an outlet, and its valve P has two motions—
viz., an up-and-down or close-and-open mo-
tion and a rotary motion on its seat. - This
rotary motion is given to it for the purpose
of keeping it always in good order. In fact,
it is ground onto its sea,t at each mo’mon
The spring P'% Fig. 4, is connected to the
disk P" and to a part of the box P*, and, be-
ing a tension-spring, serves to keep the valve
P’ up to its seat.

TFig. 4, and out through an opening P A

10tary motion is given to the valve P’ by

means of a gear P?on its stem P?, said gear
being tulned by the segment-gear on the end
of the lever P, said lever P (%ee IFig. 3) be-
ing pivoted at P° and operated by a pin PS,
working in the cam-groove L°. The up- -and-
down motion i is given to the valve P by means
of a forked lever P, which works in a collar
P7, IFig. 4, on the stem P* and is pivoted at
Py (See I‘lﬂ 3) and worked by pin P, whwh
is opemted by a face cam-groove L7, Blﬂ
The principal valve-opening N, I’lns ! ::md
5, acts as an inlet for the pump, ::md 1S con-
nected with the lamp or other article to be
exhaunsted. Its valve N’ has also a twofold
motion—one ap and down to open and close,
and another aboutits center to cause a grind-

The exhaust through the
valve-opening at P passes into the box P,

421,346

ordeer. The rotating motion issecured by the
follomnn means: N8 Figs. 3 and 4, 1s a gear

a,ttached to the stem INE of the Va,hre N, and 70 -

is made to rotate by means of the seg ment—

gear on the lever N4, Fig. 3, said lever "Nt be-
ing pivoted at N’ and opemted by a pin N,
kamn in the cam-groove L% The up- _and-
down motion is given to the valve N’ by

“means of a f01ked lever N8 which works 1n

the collar N7 on the stem N"3 and, being piv-
oted at N Fig. 3, is Gpelated b) pin at N,
working in a "face cam-groove (not shown)

made in the end of the cam-wheel 1.”
valve N N’ opens from the chamber N3
which is directly connected to the 1amp—-bulb
or other vessel which is to be ir eed from air
or exhausted.

Motion is given to the cams L’ by means of
the beveled gear H on the shaft C. This gear
H, acting thlouﬂh the gear I’, shaft H? and
gears [1° and HS, drives the shaﬁftL upon which
the cam-drum 1/ is mounted. The shaft I

is mounted in housings at H* H? IFig. 1.

The shaft K has upon it fast and loose pul-
leys K’ K? and a pinion K? which engages
with the large gear-wheel C’ on the shatt C.
Motion is commume&ted to the machine by
a belt,which, acting through the pulley K’

and shaft I<, turns the pinion I3, and through

it the large freal-wheel C’.

My au\ﬂmly or fluid pump is shown at K7,
Fig. 1. This pump is operated by a pltman
K" which is attached to an eccentric-strap K>,
and is driven by the eccentric K*on the shaft
K. The pump K7 draws its supply from the
tank T through the pipe K8 and distributes 1t
through the pipe R R/, R% and R? to the

| Ghambus S S in the casing of the cylinders

E E. Rfisan air- ehamber attached to the
pipe R* to ease the flow of the fluid. Gisa
cage for indicating the pressure of the fluid
as 1t passes irom the pump. Thisis attached
to the pipe R’ by the pipe G’. G*1is a hand-
valve for connecting or dlseonnectuwthe gage
Gr to the pipes.

VY is a safety-valve connected to the pipe
R’ , and serves to prevent a too great pressure
from acecumulating in the pipes or chambers
S S, Any overflow from the safety-valve V

can pass through the pipe V' back; to . the
tank 'L,

When my pump is in use, the tank T, I‘10 -

1, has a supply of some liqguid—ifor 1n§tanee,
011, olycerine, or even water. 'This liguid 18
pumped by the pump K7, so as to fill all of
the pipes, and also the spaces S and 8/, and
is maintained under pressure, so as to ﬁll any
pores in the metal casing, as well as to fill
all of the jointsin orthrough which air might

| leak., In f{illing the pores of the metal and

maintaining a pressure about the cylinder in
the chambers S S/, I effectually prevent any
infiltration of air, and thus am enabled to ob-

tain and maintain almost a perfect vacuum.

The piston I is also to be filled with a liquid,
as has been fully disclosed in the specifica-

ing action on its seat to Keep it alwma in | tion of the patent above referred to.

The
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FY, Fig. 4, is a disk made of some yielding
material, like rubber, and inserted in the un-
der side of the piston F, it being made with
a recess, as shown, so that as the piston comes

5 down onto the valve-disk E? it—the rubber—
will closely fit the projection in which the
valve-seat N is formed.

I claim—

1. In an air-pump, the combination of the

10 valve-disk E?, outlet-valve P/, stem P? spring
- P, collar P7, lever P, cam-wheel I, and pin-
ion P? with the segment-gear lever P* and
cam-wheel L’, all operating together substan-
tially as described, and for the. purpose set

15 forth. -

2. In an air-pump, the combination of the
valve-disk E° inlet-valve N’, stem N2, collar
P, lever P% cam-wheel 1/, pinion N® with
the segment-gear lever N* and the cam-wheel

20 L4 all operating together substantially as de-
scribed, and for the purpose set forth.

5. In an air-pump, the combination of the
piston F, cylinders E and E’, valve-disk E?,
and lower disk Ef, forming chambers S &,

25 adapted to receive a liquid under pressure,

the said valve-disk E? having a valve N’ and
raised valve-seat N, with the valve N, valve-
seat N, and valve M, adapted to admit at each
stroke of the piston a quantity of fluid from
the chamber S’, substantially as and for the 30
purpose set forth. | o

4. In an air-pump having cylinders E and
E’ and disks E? and E4 said cylinders and

‘disks forming chambers S and §’, adapted to

receive a liquid under pressure, the combina- 35
tion of the inlet-valve N’ and its seat N in
the disk E° with the outlet-valve P, having
an opening through both disks E3and Efand
the valve M, all operating together substan-
tially as described, and for the purpose set 4o
forth. | |

In testimony whereof I have signed my
name to this specification,in the presence of
two subscribing witnesses, on this 26th day of
April, A. D. 1888. |

ADOLPIH BERRENBERG.

- Witnesses: -
WILLIAM EDSON,
MATTHEW M. BLUNT.
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