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To all whom it maz J concern:
Be it known that I, FRANZ J OSEPH WEISS

of the city of Basle, in the canton of B{-,lee_
~and Republic of SWIEZOI‘I%Hd have invented
a certain mew and. useful Improvemeut in.
Valves, of which the following is a specifica-
mon :r:eference bemfr had to the. aecmnp.:my al

ing drawm O'S, |
| My 111V811t1 on 1'elates to Vfﬂves for air- pumps
and steam-engines, the term ““air-pumps” be-

ing here under&tood in the bro adest sense—
say, as including also vacuuni-

pumps, COMPressors, blowels, and all similar
111:;10]111:168 of this class. |

- The object of my 111V611131011 1S Lo pr‘owde.

means whereby, in air-pumps, the sectional

area of the suction-portfor the air and, in
steam-engines, the sectional area of the d1s—'
- charge- 1:)01*‘5 for the steam will at once, upon
the 1espectwe portbeing opened, be 111(31*eased |
prefembly to double the usual size, so that
‘the air being sucked into and the steam es-

' caping from. the cylinder, 1"ebpectwely, will

.25

~be less impeded or throttled in its passage,

mld eonsequentlv, in the case of a stemn -en-

upon the dmcha,rﬂ'e -port bemo opened, be cor-
‘respondingly 1*cd11eed-_ttht 18 o say, in com-
- mon steam-engines it will be reduced to the

pressure of the 0111301" atmosphere and in con-

My invention consists in Lhe p&rtlcular a1~

~ rangement and combination of parts, as here-
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myimprovement.

Inafter more fully described with 1*efere11ce
o the accompanying drawings. -

Figure 1 is a vertical 101](11111{1111&1 58(3‘51011
of £ shde valve and its valve-face embodying
‘Fig. 2 is a similar section
of a cylinder and eonneeted valve - chest,
showing my meroved valve-gear as &pphed
ihereto

The valve consists of the two eonneeted POT-

tions C and B, the latter, hereinafter called
45

the ‘‘bridge, ) being 111(3&86(1 in the former

and so connected therewmh as to provide an

Intermediate space or channel.
- the outer portion C extend inwardly to such
a distance only as to leave open spaces 7 at

The laps on

the ends of both ecylinder-ports a¢ when the

slide- v.«llve is in the central position shown

in Fig. 1, so that in this pomtwn ]301311 spaces

‘with this. e

my present invention, the portions between
the ports are formed Wlder and prowdetl with

‘respective opposite cylmder -port.
course be understood that, in the case of an
‘air-pump,thesaid space I outside of the slide-
valve B C forms the pl‘essul*e~sp&ee-—tlmt 18
| tosay, the space into which the airis pressed—

‘sage at the opposite ey linder-port.

of the cvlmder wﬂl be 1n com mum(,atlon Wlth ..

each other.

The valve- face is of the usual construetwn
exception only, that, according £0

cup-shaped or hollowrecesses A, opening only

‘toward the valve and the blldﬁe B of the
slide-valve is plowded on 1its lowel surface
-W1t11 a similar recess A’. - |

Supposing the slide-valve B ¢ to be, by
means of the usual circular eccentric or other
equivalent means, moved to the vight orleftof

its usual position ‘shown i in Fig. 1 it will then

be seen that the space D, whleh in the case of

an air-pump, is conneeted wnh the suction-
fmlet for the air and, in the case of a steam-

engine, with the- dl&Ch&I‘ﬂe outlet for the
Stemn Will thereby be Gfbused to communicate

with the one or the other of the two cylinder-
ports a, while the outer space E will at the

Same tlme be caused to communicate with the

while, in the case of a steam- -engine, it is the

- space 1]1130 which the steam from 1116 bmlel 18
introduced. :

densing-engines to the pressure prevmlmﬂ in |
the condemer |

Now 1t will be' Seen Lhat while in 1;]10 move-

| ment of the valve, as above referred to, but

one commumcatlon between the space 0 and
the respective cylinder-port will be formed,

the effect of the hollow portions or recesses A
on the valve-face, and of the recess A’ in the

lower surface of the bridge I3 of the slide-

valve, will be that two eommumeahons will
be i'ormul simultaneously for connecting the
space D with the other eyhnder-port, as 1n-
dicated in Kig. 2 by the two arrows originat-
ing from the space D, and that each of the

latter‘ commuiiicating passages will be of the

same width as the one communicating pas-
I‘hu‘s the
qecbmna,l area of the communicating passages
connecting the space D with the one or the
other :‘-31de of the cylinder will actually be
doubled. - |

Supposing the valve-rod in the position
shown in I'ig. 2 to be moving in the direction

| Of Lhe arr OW and the eccenm ic for actuating

It will of
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the valve to be so mounted as to lag behind

by ninety degrees in respect of the crank, as
required in air-pumps with distributing-valve
motion, then the valve will be in about the
position shown and will likewise move in the
direction indicated by the arrow. Ifig. 2 will
then illustrate the cylinder of an alr-pump,
or of a pump generally, wherein the air or the
liquid to be pumped will be sucked through
the space D and discharged under pressure
through the space L.
suction-opening at the port «, as well as at
the inner valve portion or bridge I3, will still
correspond in width to the full sectional area
of the port, although the piston will have

‘nearly reached the end of its stroke and the

outlet-passage for the air at the valve will

already have been reduced to about half of
the full width of the port ¢. Thus when the

cylinder forms part of a compressor or fore-
ing-pump it will, toward the end of the stroke
when the speed of the piston has already be-

come reduced, still be capable of being filled

with air having the full atmospheric pressure,
even if at the middle part of the stroke where

the piston moves with its greatest speed the
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cylinder-space should have become filled with -

rarefied air only.

In order to adapt the arrangement shown

in Fig. 2 to the conditions of a steam-engine,

nothing more is required than that the space
D be made to connect either with the open

air or with a condenser and the space E with

a steam-conduit from any suitable boiler, all

the parts in every other respect remaining as

shown in the drawings and their relative po-

sitions not being materially altered. Ilow-
ever, the direction of the arrows in IFig. 2
would in that case have to be reversed. Un-
der these conditions the steam-engine here
supposed to be provided with the devices
shown would run in the opposite direction to
that of the air-pump previously referred to.
It will thus De seen thatin the case of a steam-
engine as well the total of the sectional areas
of the outlets at their narrowest portion will
be doubled, and that the same will almost at
the beginning of the stroke have become equal
to the width of the port ¢, so that the cylin-
der will actually at the very beginning of the
stroke be capable of discharging the steam
which during the previous stroke has served
for driving the piston, and that the counter-
pressure of the steam will thus as quickly as
possible be reduced to the same pressure as
that prevailing in the space into which the
steam 1s being discharged. a
It will also be seen that in order to really
secure the advantage of the double opening
of the air-inlet or steam-outlet ports in the
ralve-gear shown two communineating pas-
sages (or ‘“‘negative laps”) » must be made to
open when the valve is in its central position.
For if the laps of the outer valve portion C
were extended inwardly, so as to fully cover
the ports a or even to extend beyond the in-

“the inner valve portion I.

It will be seen that the.
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ner edges of the latter when the valve is In
its central position, then the passages at the

inner valve portion or bridge B, it is true,

would still become doubled; but this would
‘then not be of any practical use, because in

that case the openings at the ports a would
become smaller than the doubled passages at

of the necessity of providing the passages 1,
which connect the two cylinder-spaces at the

central position of the valve, I obtain as a
concomitant feature of this valve an equali-
zation of pressure in the two cylinder-spaces-

at the time when the valve is in its central
position, or, in other words, at the time when
the piston is at or near its dead-point. "T'his

Thus by reason
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sectures the following advantages—that is to

TFirst. In the case of an air-pump the vol-

ume effect is increased, because the alr, be-
coming compressed within the noxious space

in front of the piston, escapes into what was

previously the suction-space, to be thence
during the next stroke of the piston carried

away with the quantity of air previously
sucked into the cylinder. - |

90

Second. In the case of a steam-engine a

saving of steam is obtained, beecause at the

end of the stroke the steam before being dis-

95

charged is caused o communicate with the

‘noxious space in the opposite end of the cylin-

der, thus increasing the pressure or “weight”

of the steam therein, so that upon the valve
being opened again less steam from the boiler

IO0O -

will be required for refilling the said noxious

space.

I am aware that such equalization of pres-

sure, although perhaps not practically em-
ployed in steam-engines heretofore, 18 per se
known, and I therefore do not claim this fea-
ture as my invention. The same has been
here mentioned merely for this reason, be-
cause it presents itself as a necessary con-
comitant feature of my improved valve.

In constructing for this valve the valve di-
agram of Zeuner’s it will be observed that in
the case of an air-pump the side indicating
the discharge and in the case of a stecam-cen-
oine the side corresponding to the admission
will not differ in any way from the usual
kinds of wvalves, but that in the casec of an
air-pump the admission side and in the case
of a steam-engine the discharge side will be
entirely different from the usual kind, as the
ports upon being opened (and also when be-
ing closed) are opened to double the width, as
compared with the opposite ports, and the
conditions. may, according to the circums-
stances of any particular case, be so chosen
that the doubling of the sectional arcas will
continue until the full sectional area of the
ports ¢ will have been attained.

Ilaving thus fully described my invention,
what I desire to claim and secure by lLetters
Patent is—

The combination with a eylinder having

105

110

I15

120

125




559,316

-'.ports a, &, and an intermediate port D, of the

slide-valve C provided with a central bridge

B having arecess A’ formed inits under side,
- corresponding recesses A formed in the valve-
seat on each side of the port D, the arrange-
ment being such that when the valve is in its
central position the ports «, «, are in com-
munication, and when the valve is moved to
one side of its central position the passages

- 1o through the port D and bridge will be double

CJ

the area of the port ¢ on the opposite side,
substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. -

FRANZ JOSEPH WEISS.,

Witnesses: |
GEORGE GIFFORD,
THEODORE STAEHELING.
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