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To all w?wm it MLl COTLCerTY: - '
Beitknownthatl, ERNSTHUBNER, of I[:;Llle-

on-the-Saale, in the Kingdom _ozfl-"russm and
German Empire, have invented a new and use-

ful Apparatus for Compensatingthe Pressure
in Slide-Pumps for Air and Gases, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ings, no patents being obtained by me any-
where for bhis invention.

My invention relates to appar atu% for com-

‘pensating the pressure in slide- pumps for air
and gases. - |
- 1‘10'1118 lisa 1011f>1t11dm.:11 ‘-6011011 of a slide-

gases with ‘the nnpmved

011”1p0ns&t111ﬂ the pressure.

Fig. I1 1s a cross-section through the same.
IFor the purpose ot avoiding

pump for air and o

like for compensating the pressure in the
spaces of pumps for air and gases, the regu-
lating-slide is made 1n this invention as a
t slide-valve, too short to

- cover both cylinder-ports, and the space 1n
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‘back-pressure valve.

the slide-box 1s used for the overflowing of
the air or gases in the dead-point positions
of the plunger. In order to render .this pos-
sible, the back-pressure valve, which is fitted
with a spring, (and which is used frequently
in the delivery- pipes of such pumps for the

purpose of raising the dyuamlcal action, but

not for 1*efmlatmw purposes,) is applied to the
cover of tl.le ghde box. The latter 1s kept as
small as possible and made to suit the out-
side shape of the three-port slide-valve. T'he

back-pressure valve therefore regulates the

escape of alr or gases out of the ¢y 1111(161 into
the a,tmcrbphem, airin vacuum-pamps orinto

‘the delivery-pipes of compressing-pumps, but
remains shut during the compensating, so

that the slide-box can serve as a passage for
the overflowing air or gases, and thus cause a
compensation of the pressure. Regulation
and compensation are therefore effected by
the co-operation of the three-port slide-valve,

of the slide-box made to sult it, ::1,11(1 of the
They are effected in
the simplest and most exact way, as follows:

Air or gas can enter the cylinder throughthe

three—])ort slide-valve only. Air or gas es-
capes into the atmospheric air or into the de-
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special com-
pensation slides, valves, or channels and the

‘ning to the left, sucks up

or

'sfalve;-:«,m{l'ﬁnally the compensation of the

pressures is effected through the slide-box,
the entrance of air or gas being shut of by
the three-port slide-valve, while Lhe escape is
closed by the back-pressure valve.

Figs. I and II show the three-port slide-

valve A of stuch dimensions that when in its

middle 13051t1011---t1mt is to say, when the pis-

| ton B is in dead-point positions—the forcing-

space 18 connected with the suction- -Space 013
the eylinder for a short time by means of the
channels ¢ ¢’ and the space d of the slide-box
D. The slide-valve A is fitted for this pur-
pose, in that 1t does not completely ecover the
two channels ¢ ¢/ when in its middle position,

as may be seen in Fig.I. The back-pressure

valve 0, which is prowded with aspring g and

applled direct to the cover f of the slide- box:
opens outward.

If the pump 1s used for compressing air or
gas, the delivery-pipe i is attached to the
cover f of the slide-box, as is indicated in Fig.
I. In the indicated position the plunger B
has just completed its course or run, theslide-

valve A has shut off the suction- ﬂhannel ¢

from the port @, and has established a con-
nection of the foremfr-spa_ce before and be-
hind the plunger by means of the port ¢
space d, and port . The compressed air or
oas rushes from the right side to the left side
of the plunger, and in this way the compensa-
tion is effected. During the compensation
the slide-box space d is shut off by .means of
the valve 0 from the outside or from the de-
livery-pipe /.. When the compensation is
finished, the slide A, while running to the
right, shuts off port o first, and then opens
it towmd ¢, whereas the phmner while run-
fresh air or gas be-
u_hmd 1t, compresses the mr or gasin fron** of 1t,
and forces it through the channel a, space d
and valve b. 1t l{eeps on doing thls till the

slide A, which hasin the mea,ntime altered the o5

direction in which it moved, shuts off the sue-

tion-channel ¢’ from ¢, and opens it toward
the slide-box space ¢ when the plunger has
reached the dead-point position on the left.
In the same moment, and when the back-
pressure valve b is shut, the compressed air
gas rushes from the left side to the right
side of the eylinder. As may be seen from

livery-pipes solely through the back-pressure | the proceedings just described, the slide A
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~ regulates only the entrance of air or gas mto | -
‘The valve b opens as soon as

. into the open air or into the delivery-pipe,
and consequently forms a material part of | wardly-opening valve ¢ seated in the open-
ing of the valve-box cover, the piston in the
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the cylinder.
one of the two ports « ¢’ is opened toward

the space d, and closes before the said port is
The valve b

shut off again by the slide A.
therefore reﬂ'ulates the escape of air or gas

the regulatingand compensating contrivance. |

It must be placed direct on the cover of the
slide-box to keep the space d as small as pos-

sible, and to permit the compensa,tlon of the |
pressures to take place fully. During the

compensation the slide A shuats off .the-en—
trance of air or gasinto the cylinder. Valve b

- prevents the escape of air or gasinto {the open
- air orinto the dehvew-plpe, so ‘that the air

~or gas ean rush out of the forcing-space of the |
cylinder, through the space d of the slide-box,
20 1nto the suetlon-space of the ceylinder.

445,966

What I claim, and desire to secure by Let-- :
ters Patent of the United States, is—

 The combination of the pump- eylmdﬁ rand '
the valve-box having the ports leading to the

~endsof theeylinder, said valve-box havin o the

outlet-opening in its cover and having thede-

livery-pipe /r, with the spring-pressed out-

cylinder, and the slide-valve working in the

‘valve-box,substantially as described, and pro-

vided with a passage through which fluid may -

pass from either of its ends to the othel sub-
“stantially as described.

In witness whereof I have hereunto set mj 35

hand 111 presence of two witnesses.
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CARL BORWGRAEBER
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