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" Be it ]{nown that I, JOHANN KLEIN manu-_

s fa.eturer a subject of the King of Ba,va,ma re-

- siding at Frankenthal, Palatmate, Germany,

5 hfwe invented cert'un new and useful Im-
. provements in Suetlon-Valves for Pumps of
whleh the followmﬂ' is a specification.

. This invention relates to suction-valves for

pumps provided with sets or groups of valves
Io or annular or step valves; and it has for its
purpose to atta,m a vely great qpeed of the

: pump
a silent working of a pump consists in pre-
15 ‘venting the 11:11:911 uption of the water column
whereby water-hamwer is produced. For

thls purpose-the mass or volume of water to
jf{.;:'i?*géﬁff§j‘j-f.;_i'f-ifjbe accelerated should be as small as possible.

© . In order to attain the same purpose; the suc-
20 tion‘air‘chamber is arranged as elose as Pos-
-jéJ;@!j:-;g@fjfj@f’f;ij?-;sﬂ::le to the suction- V&IVGS and it is proposed
1w togive the lower part of the body of the pump
. the form of a suction air-chamber. - By this
.. -means, owing to the slight dlﬁerence between
25 the level of the suctmn-valves and the water-

/. levelin the suction air-chamber, the pressure
1 required to aecelemte the ﬂow of water is |

materlally reduced. Pumps provided with
Lgroup, annular,
. very great difference between the area of the
. cross-section of the suction-pipe extending

. into the suction-chamber and the cross-sec.
. tion of the passage of the suection- valves.

'35 Owing to the great variations of speed re-
,,i.,_,_.,,i,fsultlnn' thelefrom in such pumps, the number |

of strokes cannot be 1n01eased beyond a de-
termm ed limit.

ThIS invention relates to the ar ranwement'

4oof a suction-valve wherein by a suitable con-
';:;;?'f;gg-'?-:gfi;;_-;fg-ij?'the movement above mentioned are avoided,
. and which, moreover, offers several other: ad-

”'*?****"‘*?i"'vantan'es as eompared with the hitherto- |

45 known arrangements by which a silent exact
“working of the pump is. msured and a much
hlﬂ'her speed attained. -

The acecompanying: dmwmrrs show several
forms of construction of 13]118 suction-valve.

5 - Figure 1 is a vertical section through the

- lower palt of the pump, showm the form of

~One' ot the most 1mp0rtaut condlblons for'

known construction.
‘vent throttling of the water by the valves the
upper parts of the tubes are flared or eoned,
as shown.
connected by strengthening-webs%%. In an-

nularand step valves Fws 3 and 4, there are
also arranged below the several de‘tS of the
valve-tubes b, leading the water directly to
In all these cases the water is

or step valves have, how-
<30 ever, the dls&dva,utawe that there emsts a

.- struction of - the valve-seat the obstacles in l

“horizontal section on line A Bin Fw' 1 K] Iﬂ'
a similar section as Fig. 1 tht'oun'h a
55
‘shows a corresponding section throngh a

‘pump-body with a three-step valve.

3 18
pmnp body with annular Va,lves

Flg 4
Allthese constructions have in common the

part of the

tion-valves as is possible. In addition to
these tubes b a cylinder ¢ may be employed,

‘which surrounds the whole series of tubes b
and forms the outer wall of the air-chamber
“inthe pump-body. Intheconstructionshown

in Figs. 1 and 2 the tubes b are formed in one
piece Wlt]l a diaphragm «, and at their upper

arrangement of tubes b, which extend down-
‘ward from undemeath the valve-seats and
dip into the water in the lower
suction-chamber C, thereby constituting in
the upper part of this chnamber, between the
tubes themselves and between the latter and
the adJaeent walls of the pump-body, a free
air space or chamber D as close to the suc-

60

ends they are fitted with valves J of ordinary

In thisinstance to pre-

The several tubes b may also be

the valve.

subdivided by the small tubes b below each
section of the valve, and variations of speed

1n the passage from the suction-chamber into
‘the pump-chamber are avoided. The spaces
‘between the valves in the old construction

oﬁer a resistance to the flow of the water; but

in the new construction each space between-
‘the tubes b constitutes an air vessel, the pres-

sure in whlch ass:lsts the movement of the
water.

The Watel is led to the sevelal narts of the
valvein anumber.of straight parallel streams

the axis of each of which | is the shortest path
from the suction-chamber to the pump-cham—'

5

90

05

ber and as the direction of each stream is.

nor mal to the valve there is no tendency of

the valve to tilt or bind. Each of the streams

100

being inclosed and isolated, the production .
-of eddles and counter—cmrents 18 reduced to

30
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a minimum ;on the suction side, while at the | chamber: adJacent to the Vd,lve, substa,ntlally 20
- same time the volume of liquid to be acceler- - -
- ated at every! stroke of the piston is reduced

to a minimum and the rate of flow is made
more uniform, so that at no one point is the

- velocity relatwely asreater than at any other

IO

5

point. If through the suction-conduit air-

- bubblesenter, they do not penetrate suddenly
‘into the pump-chamber between the suction
and forcing valve, but they are distributed
and enter only slowly into the pump-cham-
ber, so that the frequently-occurring shocks

are avmded

I claim—

1. The combination with the valve, of a plu-
rahty of separated tubes leading thereto and
serving to divide the water passing to the

valve into a number of small streams, the
space between the tubes constituting an air-

as described.
2. Thecombination W1th the valve-seat pro-
vided with a plurality of valve-controlled pas-

water passing thereto 1nto a number of 1so-

lated parallel streams, and a cylinder sur-

rounding said tubes and constituting the
outer wall of an air-chamber formed by the

spaces between the tubes, qubstantla,lly as de-

scriped.
In Wltness whereof I have hereunto swned
my name in the presence of two subsembmﬂ*

mbnesses
JOHANN KLEIN.
| “TIE_HGSSBS : |
| J08. KLEIN,
JACOB ADRIAN.

'sa,ges, of a plurality of separated tubes lead- .
‘ing to said passages. and serving to divide the
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