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1o all whom it may concern:
Beitknownthatl,JOHN PHILIP BOETTIGER,

a citizen of the German Empire, residing at

Cold Spring, in the county of Putnam and

-otate of New York,have invented certain new

and useful Improvements in Vacuum Pumps,
of which the following is a specification.

~This invention relates to pumps for the ex-

“haustion or compression of gases and other

elastic fluids; and the object of the invention

18 to compensate the pressure in the spaces of

the pump-cylinder, so as-to obviate the so-
called “dead-space” in such pumps, which is

 formed at the time when the piston arrives
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posite direction.

'1n the dead-point positions of its stroke.

The invention consists of a pump for mov-
ing gaseous bodies, the slide-valve of which

1s guided in a cylinder located in the valve- |

chest, said cylinder being open at the ends
and provided with spring-cushioned valves,
which are operated at the proper time.
slide-valve is made of cylindrical shape and

provided with a central contraction, which is

provided with a split ring or band that fits

-tightly to the inner surface of the guide-cyl-

inder and that is connected by a web with the
contracted portion of the slide-valve, said

ring or band opening or closing the suction-

port as the slide-valve moves in one or the op-
The contracted portion of
the slide-valve is made of such length that it

the piston arrives at its dead-point position,
so that the pressure of the gases in the dead-
spaces of the pump- cyhndel 18 compensated
by meansof the induction and eduection chan-
nels and the annular space at the center of
the slide-valve, while at the same time the

suction-portis closed by the split ring or band,
as will be more fully described hereinafter,.

and finally pointed out in the claims.

In the accompanying drawings, Figure 1
represents a vertical 1011fr1tud1na1 sectlon of
my improved valve for pumps for moving gas-
eous bodies. Fig. 2 is a vertical transverse
section of the same online 2 2, Fig. 1;and Fig.
3 is a horizontal section on line 3 3, Fig. 1.

Similar letters of reference indicate corre-
sponding parts in all the figures.

Referring to the drawings, A represents a
pump- eylmdel , which is provided with the

- usual 111duct1cm and eductlon channels a o’.

| & stuth

The

| 18 supported in

b is the piston-rod, which extends through
ng-box in the head of the G}Imder
which stuffing-box is preferably provided with

-a suitable 011 packing, so-as to prevent the in-

gress of atmospheric air to or the egress of
the gases from the pump-cylinder. .

The pump-cylinder A is promded with a
valve-chest A’ and a longitudinal guide-cyl-
inder C in sald valve-chest, which cylinder is

open at both ends and preferably cast inte-

gral with the body of the pump-cylinder A.

The ouide-cylinder C is provided at one side |
with asuctlon-port b, whilethe spaces between
the heads of the valve-chest and the ends of
| the guide-cylinder are connected by a longi-

tudinal connectin fr-cha,nnel c’ Wlth a dellv-
ery-port d?.

In the guide- cvhnder C is arranged a cylm-
drical shde valve D, which is open at the ends
and is provided with a central contracted por-
tion D’,said ends being closed by spring-cush-
ioned delivery-valves D2 that are altemately
operated by a 10nn‘1t11d1nal spindle d, which

xed center bea,unﬂ*s of the
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slide-valve D and held in position theleon by

means of suitable screw-nuts d*. The spin-
dle d of the shde valve D extends into cen-
tral sockets ¢’ of said Valves, which sockets ex-
tend into sockets e? located in the heads of the
valve-chest, as shown clearly in Fig. 1.

The slide-valve D is operated by means of
two rods f, which are attached at two diamet-

rically-opposite. pomts to the slide-valve D

and guided in stuffing-boxes applied to the

head of the valve- chest sald rods being con-
nected at their outer ends by a cross-head 1

which 1s again attached to a valve-rod f2 by
which the connectmn with the operating ele-
ment of the pump-actuating motor is made.
The central contracted portlon D’ of the slide-
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valve D is made of such a length that it ex-

tends overthe ports of the induction and educ-
tion channels, but without entirely closing the
same when the piston arrives at one of 1ts
“ dead-point” positions, so that the pressure

in the dead-space formed at one end of the

same can be compensated by connection with
the dead-space at the oppositeside of the same.
In this position of the slide-valve D it is nec-
essary to close the suction-port b, which is pro-
duced by providing the contracted portion D’
with a split ring or band D?, that is connected
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- cylinder takes place.

by a web w with the contracted portion, as

shown clearly in Figs.1 and 2. The split ring
or band D3 fits twhtly to the inner surface of
the guide-cylinder C and produces the closing
of the suction- -port b, when the compens&tmﬂ‘
action between the dead-spaee of the pump-
As soon as-the slide-

- valve D is moved in one direction the suction-
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port b is opened, so that the air or the gases
can be drawn by the piston into the cylinder,

- while the air or the gas that is at the time in
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the cylinder is forced through the eduction-
channelintothecy lmdel-valve D and through
the delivery-valve D? at the correspondmn'
end of the slide-valve into the delivery-chan-
nel d’ and to the delivery-port d® The slide-

valve D 18 provided at its bottom with ports
g ¢, by which .the connection with-t-he indue-
1s made.
When the piston arrives at its dead-point po-

tion and eduction channels a o’

sition at the opposite end of the pump-cylin-

~der, the compensating action takes pl&ce_ for
a short time through the channel o’ and the
contracted portion of the slide-valve D, while
~during the same the suction-port b is closed by{

the Spht ring or band E. As soon as the pis-

tonchanges 1ts directionof motiontheairorthe
gaseous body in the cylinder is forced through
the opposite channel of the cylinder and the~
corresponding port of the slide-valve into the

latter and delivered by the opening of the de-

livery-valve to the delivery-channel at the |
opposite end of thevalve-chest, and thence to
the delivery-port, as customary in pumps:of.
The lap of the slide-valve over
the induetion and eduction ports of the pump-
‘eylinder and the split ring or band that is.
- connected with the contracted portion of the
slide-valve forms the novel features of my:
invention, as theremaining accessories—such:
as the spring-cushioned delivery-valves, the
ouide-spindle, and the oil packing of the pis-
ton-rod of the pump-cylinder—are well known.:

My improved valve is applicable to vae-
uum-pumps and all other pumps in which.
gaseous bodies have to be moved. It is also.

applicable to air-compressors and blowing-en-

gines, in which, however, the pressure is not
produced by the suction but by the compres-
‘sion of the air or gaseous body. Ineveryap-

- plication of the slide-valve, however, an equi-
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librinm or compensation of the pressure is:
produced at thecommencement of eachstroke: |
of the piston by means of the annular space.

formed around the middle contracted portion

- of the:slide-valve, which annular space is con-

| 472, 802

| nected for a short time by the induction and

f

eduction ports with the dead space of the cyl-

| inder and with the delivery-port of the valve-
| chest, while the suction or inlet portis closed

for the time when the pressureis compensated
by the split-ring arranged at the contracted
portion of the slide- Valve |

Having thus deseribed my.invention, wh&tI

claim as new, and desne to secure by Letters
Patent, is—

6¢

1. The combination of a pump - cyhnder"

having induction and eduction ports, a valve-
‘chest, a guide-cylinder in said valve-chest,
-prowded with a lateral suction-port, and de-

livery-channels in the bottom of the guide-

cylinder, a slide-valve guided in said cyhn-
der, spring - cushioned delivery - valves ar-
ranged-at the ends of the slide-valve, a con-
_tracted portion at the central portmn of the
slide-valve, said contraected portion beingar-
ranged to lap over the induction and eduction

ports of the pump-ceylinder'when the piston
arrives at one of its dead-point positions, and

a split ring-or band connected with the con-
tracted portion of' the slide-valve, so as to
"keep the suction-port closed while the com-
‘pensation of pressure  between the: dead-

spaces.of the eylmder takes place, substan-
[ tially as set forth. |
2. The combination, mth a pump-cylinder
‘having induection. and eduction-ports, of a
valve- ohest a gulde-cylinder in said valve-
chest, open at.the ends, a slide-valve in said
| _0'111de -¢ylinder, provided with openings at the
ends and with a contracted portion at’ the.
middle portion of the slide-valve, spring-

pressed delivery-valves at the ends of the

space formed by the contracted portion can
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‘slide-valve, delivery-channels communieating
-with the ends of the guide- -cylinder and the
“delivery-port, and a spht ring  that is con-
| nected by a web with the contracted portion
of the slide-valve and: adapted to close the
‘suction-port when the piston arrives at oneof
its dead-point positions, so that the annular
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be used for compensating the pressure in the

cylinder at the opposite. sides. of the piston,

substantially as set forth.

In testimony that I claim the fowgomw as
my invention I have signed my name in:the
presence of two snbserlbmn' witnesses.

J OHN PHILIP BOETTIGER

Wltnesses
PAUL GOEPEL,
CHARLES SCHROEDER.
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