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- To all whom it may concern:

Be it known that I, Tlaxs MirNer, a sub-
jeetof the King of Hungary, residing at

Budapest, in the Kingdom of Hungary, |
have invented certain new and useful Lim- |

provewents in Pumps for Comparatively
Tocompressible Liquids, of which the fol-
lowing is a specification. '

. The present invention -relates to the avt
of punrping liguids and consists in a novel
constructien of pumyp operating in a novel
wanner by taking out from a suction eliam-
ber the single liquid amounts which are to
be given an accelerated movement succes-
sively or intermittently, liquid being sup-
plied at the same time to the said suction
chamber by the pressuve of the atmosphere
just as in ordinary pumps of the kind.

‘The objects in view are attained by ren-
dering the pumping operations, properly
speaking, that is, the drawing of the lLiquid
from the suction chamber and the movenent
ot it to the outlet, independent of the action
of the low’ pressure in the suction chawmber,
which Js contrary to the present . practice.
By =0 doing I avoid the formafion of vacua
in -the liguid being pumped and conse-
yuently Iinsure great precision in the volu-
metrie capacity and efliciency of the pump,
under all circuwmstances, even when the pis-
ton speed is greatly increased. The inven-
tion furthermore increases the stiction  ca-
pacity of the pump so that a much greater
height of suction ean be realized, than here-
tofore; and the invention renders the
heights of ‘the Tiquid suction-colummns inde-
pendent of the speed of the reciprocating
pump parts,  Again, the injurious shocks
caused by the liquid moving in the appara-
tus, as in old constructions, arve avoided and
eddies in the liquid current are greatly di-
minished, so that the mechanical eftictency
of the pumnp, in respect to the power ex-
pended, is highly increased thereby. '

It is well known, that in the suction
chamber of all pumps. as at present con-
structed, there must remain or be left a cor-
tain degree of tension, i. e. a certain low
pressure, othérwise the liquid would not be
raised, that is to say, moved or thrown from
the suction chamber into the pump when
the piston recedes; in other words, the liquid
alfeady sucked into the suction chamber,
would not react or follow the action of the
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pump.  As soon as in consequence of the
merease of the piston speed the expenditure
of work necessary to drive the liquid in a
given interval of time becomes greater than
an be intrusted to the working capacity of
the said condition of tension or low pres-
sure in the suction chamber, the liquid sepa-
rates from the piston and vacua leading to
serious accidents occur within the liguid.
As is well known, this may happen very
easily and_ frequently when the piston is
working with great speed and the contents
of the suction chamber arve very rarefied,
that is to say, when the suction‘heights to
be overcome are unduly great. In order,
therefore, in the new method of pumping,
not to make any demand upon the condition
of tension in ‘the suction chamber, which
condition of tension, in general, is wholly
nsufficient, T insert a reciprocating hollow

- pump-part into the Hquid-contents in con-

dition of rest in the suction chamber. and I
inclose in this manner a quantity of liquid
(without moving or displacing” it) corre-
sponding to a full stroke portion in the in-
terior of the pump, thus utilizing to the best
advantage the inertia (permanence) of the
stationary mass of the mediunl’ to he
pumped. This quantity or charge of liquid
has not yet been subjected to any pumping
movement and that means a new accom-
plishment.  The liquid is taken out by a
scooping plunger independently of the “de-
gree of the low pressuve in the suction
chamber in agreement with the height of
the water colump to be overcome,  When
the plunger in the next moment returns the
free volume of the suction-chimber increases
in correspondence with the withdrawal of
the plunger and contrary to pumps of the
kind heretofore known. the liquid behind
the plunger is not sucked out of the suetion-
chamber, but becomes deposited, strabim by
stratum, in place of the withdrawing plun-
ger. In such a punping method there arve
no liquid portions, determined as to time
and volume, which, as heretofore, would e
forced from the suction chamber to quickly
follow the piston owing to the strengtlh of
the residuary tension in the suction chamber
and therefore the tension in the suclion
chamber can be kept lower, so that a greater
height of the suction water-column can be
surmounted by this method of pumping. -
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Tn the suction chamber the new scooping-

plunger does not positively work to gage -

or measure the iiquid, but the liguid Hows
into said chamber in an even or equalized
currvent not influenced by the reciprocation
of the plunger owing to the low pressure 1n
the suction chamber. The latter is not
identical with the suction chambers of the
ordinary kind, but it is a special sucking

“chamber in which notwithstanding the re-

ciprocations of the particular plunger there-
in the sucking tension is always maintained
alike. The conical or tapered valve carrier
immerges and reciprocates therein agitating
the liquid the less so the longer the axis of
the sald body is in proportion to the diam-
eter of its base. The conical or tapered
shape of the valve-carrier of the plunger
freely reciprocating within the liquid con-
tained in the suction chamber of a pup is
the.main feature of the present invention.
During the out-stroke the liquid does not
run or flow into the vacant space producec
by the withdrawing piston at the same rate
as the piston, but 1its speed is diminished to
a component at a certain proportion owing
to the tapered shape of the plunger, The
expenditure of mechanical power required
for the condition of tension in the suction
chamber to produce said movement of the
liquid being equivalent to the acquired

2
kinetic energy (m v

accordingly is reduced

in proportion to the squares of the speed
amounts of the running-in speed. I can,
however, still further diminish the expendi-
ture of power by distributing the same, so
to say, over both strokes, inasmuch as 1
replace one part of the volume to be filled
on the return stroke of the transporting
pump element by the succession of a rigid
element or *filler,” connected with the re-
ciprocating parts, so that, for instance,
merely the half of the liquid mass has to
be brought to the rushing-in speed, that is
to say, the speed the liquid assumes in run-
ning into the vacunm or vacant space pro-
duced by the withdrawing piston. In such
manner, the expenditure of worlk which has
to be done on the part of, and at the cost of
the condition of low pressure or tension
(expanding force) in the suction ‘chamber
on pumping, is rednced to a minimum and,
thus, as already explained, the maximum
heights of suction water-columns ean be at-
tained. that is to say, the capacity for suc-
tion of the pumyp is greatly increased in my
method. It is, however, obvious, that since
the pumping operations can go on without
the aid of the tension in the suction cham-
ber, this tension also does not require to be
increased when the high speed of the strokes
is still further increased. '

These improvements relate to the sncking
operations in the pumping action. As re-

1 gards the pressing operations, the, for tho
most part, fine jets of liquid, issulng from
the orifices of the delivery-valves, meet with
considerable obstrnction in penetrating the
lquid above, o that by friction and whirl-
currents, great loss of energy takes place.
For the purpose of improving this condition
and of economizing the consumption of
work, I cause very thin layers of liquid to
be above the delivery-valves. This I effect
$y lowering to the extent desired, the level
of the liquid above the valves, by means of
diving-bells or diving chambers for gas ox
air, having wide mouths below: The cur-
i rents of liquid streaming out of the delivery
valves now meet with no considerable re-
sistance, so that the mechanical efficiency of
the pump is in this manner also essentially
improved. The direction of the stroke of
the plunger does not essentially affect the
feature and basis set forth above as regards
the construction of pumps in accordance
with the present invention. Accordingly
such pumps may be employed without difii-
culty with a piston stroke of any direction.

section through one form of construction of
a pump embodying my invention.. Fig. 2 is
a similar section through the lower part of
a similar, but slightly modified, form af con-
struction having a filler. .Fig. 3 is a section
;imi]ar to Fig. 2, being also slightly modi-
ed.
alved hollow plunger and through a part
of its surrounding casing. Fig. 5 is a sec-
tion similar to Fig. 4, slightly modified.
Tig. 6 is a vertical seetion through another
form of construction of my improved pump,
and Fig. 7 is a similar section showing an-
other form of construction.

Referring to Fig. 1, @ designates the sue-
tion chamber of the pump, having an inlet &
connected to the liquid supply, said inlet be-
ing below the top of the chamber, which
leaves a dead-air space ¢ therein in which
ravefied air is confined above the surface of
the liquid. -

At the top of, and preferably depending
into, the chamber @ is a conical casting b’
which forms what I term the lifting cham-
her b, which communicates with the suction
chamber throngh & valved plunger ¢ f here-
inafter described, and which commpunicates
with a force chamber o overhead, ‘through
openings closed by valves g, so arcanged as
to permit egress of fluid from “chgtber b
into chamber o, but to prevent infléw from
chamber o into chamber . The force cham-
ber o has an outlet ¢ with which any desired
carry off pipe not shown may he connected.

As shown the machine part of the lifting
chamber »’ has an axial cylindrical exten-
sion &%, which is telescoped by a cylinder e,
attached at ifs lower end to a hollow valve-
| containing planger f, said plunger having,

In the drawings, Figure 1 is a vertical

Fig. 4 is a vertical section through a
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a preferably steep-roof like compact part or

menber n and connected therewith is the.

. new inverted-step-valve acting to draw or

i0

take the liquid from the chamber ¢ in a man-

_ner free of any sucking action.

As shown in the drawings a series of con-
ceatric. contact rings of the seats f* with

projections or catchers 2, arranged in the

shiape of an inverted pyramid is provided to
support and carry the valves. The latter
not shown for clearness sake, are of ordi-

. nary construction and adapted to open in-

wardly so as to admit liquid into the inte-

_rior of the plunger e f at the down stroke.

Treferably the part » of the plunger is en-

_larged beyond the capacity of the latter so

ras to.allow of the provision of so many inlet
vulves in the plunger that the liquid with-

~out being moved or displaced can easily en-

20.

-descend.

ter and fill the plunger and cylinder as they
In the bottom of the plunger is a
central piece f* whicl is rigidly connected
to the lower end of a piston rod R, which
extends upwardly through the cylinder e
and lifting chamber 0, and through a stuff-
ing box {® in the top of chamber 0, and is

- connected to a reciprocating cross-head R’

30

. the least possible resistance.

40

‘guided in a sleeve R? depending into cham-

ber o, said cross-head R* being connected to
and reciprocating by any suitable ‘engine,
not shown,.

. In practice, the plunger f and its-valves
are always kept below the water level in
chamber a, so that no air will be sucked into

chamber &, nor drawn from chamber «’, and

the opening and closing of the valves will be
instantaneously effected by the water with
For each re-
ciproeation of the multi-valve-plunger 7 an
amount of water will be raised equal to the
length of stroke of the plunger multiplied
by the cross sectional area of the telescoping
part e. .

To further prevent ebullition of liquid in
chamber @, in the apparatus shown in Fig. 1,
I provide.a cylindrical curtain 2, surround-
‘ing the cylinder ¢ and depending from the
top of chamber a to and below the water
level in chamber a, said curtain serving to
divide the aupper part of the body of water
in chamber g into two concentric. bodies.
The lower part of curtain £ may be extend-
ed, as at k&, said extension being formed with

_ vertical slots or apertures so as notl to im-

60
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pede the passage of water.to the plunger,
while preventing violent eddying or splash-
ing thereof. Apertures 7 in the top of the
curtain A permit free passage of air from
one side thereof to the other, so that the
water will not pulsate in the curtain or
chamber to any annoying extent. :
In the presstre air chamber or vessel o a
diving bell » is so arranged as to cause the
level of the liquid therein to he a little

filled with compressed air in the usual
nmanner,

Fig. 2 shows a construction of pump when
‘the plunger e f is to be driven from Lelow,
instead of from above, similur letters indi-
cate like parts having similar functions. 1t
will be noted that in this instance the slot-
ted extension 4 on the lower end of the cur-
tain 7 is omitted. 7 is a filling out plunger
or “filler 7 serving to partially occupy the
stroke volume 4. ¢. the space in the liquid left
free by or after the withdrawing pluhger
e, f, whereby the motion or flow within the
liquid in the suction chamber is correspond-
ingly decreased, due to its being distributed

75

80

-at any desired ratio among the two strokes.

Said filler 7 is connected to part f* of the

plunger, and passes through-a Etuffing box

B in the lower end of chamber ¢, and may be
directly connected to the engine for recipro-
cating the plunger. . . :

The construction shown in Fig. 8 is quite
similar to that shown in Fig. 2, having the
filler /, and the parts #n ¢ made integral and
inclosing the extension 52,

In the modification indicated in Fig. 4 the
plunger-valve is arranged to work within
the chamber & on the outlet end of cylinder
e, so that the latter freely works to take out
the liquid from the chamber «.

The modification, shown in Fig. § is simi-
lar to that in Fig. 3, with the plunger oper-’
ated from above, instead of from below.

Fig. 7 is a vertical section of a modifica-
tion of the pump with a counter-piston 3, 100
which affords, in cobperation with the plun-
ger ¢ f, a large piston-area for mounting the
valves, the difference only between the two
piston areas (of ¢ and p), acting to lift the

90
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‘liquid and only the pressure on the said 105

areal difference exerting a strain on or in-
fluencing the driving rods of the machine.

By such means the speed of the liquid in
passing through the valved piston can be
regtilated according to desire and is ren- 110
dered independent of the purposely thosen
speed of the piston.

Fig. 6 is a vertical section of a pump with
a counter-piston p, as in Fig. 7, in combina-_
tion, with a filler 7 of the kind shown in 115
Figs. 2 and 3.

In Figs. 6 and 7 there is also shown how 1
suspend a diving bell » in the air-vessel o,
just as in Fig. 1, with the effect of decreas-
ing the loss of energy within the liguid due 120
to friction and eddy currents. : C

What I claim as my invention, and desire
to secure by Letters Patent, is: ,

1. In a pump the combination of a suction
chamber adapted to be only partially filled 125

with the liquid raised by suction, a lifting

chamber adjacent to but unconnected with
said suction-chamber, and a valved recipro-
cating pumping element therein having its

above the delivery valves g, when the bell is | valved end working freely below the level 130
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the discharge of this lifting-chamber, 2

<

of the liquid to be pumped so as to take out
liguid without exerting any sucking action’
thereon. v o o

9. In a pump the combination of a suction
¢hamber, adapted to be only partially filled
with the liquids raised by suction; a lifting-
chamber adjacent to, but unconnected with
said suction chamber; discharge valves on
re-
ciprocating pumping element, operating he-
tween and within said chambers; a pyra-
midical or basket-like valve-carrier or sup-
port, attached directly to, and reciprocating -
with said pumping element, the travel of
caid valve -carrier taking place.below the
surface of the liquid contents of the afore-
mentioned suction chamber; and valves in-
side said valve-carrier or support to admit
fluid into the interior of the plunger, sub-

stantially as and for the purpose set forth.

3. In a pump the combination of a suc-
tion-chamber, adapted to be only partially
filled with the lignids raised by suction: a

lifting - chamher, adjacent to, but uncon-

nected with said suction chamber; discharge-
valves on the discharge of this lifting-cham-
ber; a reciprocating pumping plunger op-
erating between, and within said chambers;
valvés, aitached to and reciprocating with
caid pumping plunger, the travel of which
takes place below the surface of the liquid
contents of the aforementioned suction
chamber, a ¢ filling out ” plunger of a diame-
ter different from that of the pumping
plunger and working in said suction cham-
ber and attached directly to, and recipro-
cating with said pumping planger, substan-
tinlly as and for the purpose set forth.
4."In a pump the combination of a suc-
tion chamber, adapted to be only partially
filled with the ligquid raised by suction; a
lifting - chamber, adjacent to, bul uncon-
nected with said suction-chamber; o recipro:
cating pumping element working between,
and within said chambers; valves attached
to, and reciprocating with said pumping ele-
ment; discharge- = ves on the.discharge of
this lifting-ch: mber, an air-chamber, above
said valves, and a diving bell for air or gas

of suitable form and dimensions suspended’

in said air-chamber, substantia for
the, putpose described.
5. In a pump the combination of a suc-

tion-chamber adapted to be only partially

Uy as and

1
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filled with the liquids raised by suction, a
lifiing-chamber adjacent to but unconnected
with said suction-chamber, discharge valves
on the discharge end of the lifting-chamber,
a veciprocating pumping element operating
between, and within said chambers, a valve
carrying head of conical shape rigidly con-
nected to and reciprocating with said pump-
ing element, and a displacer-piston project-
ing outward and working in said suction-
chamber and attached directly to and re-

55
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ciprocating with said pumping element, sub- -

stantially as and for the purpese set forth.

6. In a pump the combination of a suction
chamber, adapted to be only partially filled
with the liquids raised by suction; a lifting-
chamber, adjacent to, but unconnected with
said suction chamber; discharge-valves on
the discharge of this lifting-chamber; a re-
ciprocating pumping element operating be-
tween and within said chambers; valves at-

“tached to and reciprocating with said pump-

ing element, the travel of which takes place

76
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below the surface of the liquid contents of -

the atorementioned suction-chaniber, a par-
tition mantle in said suction-chamber sur-
rounding said pumping element, and adapt-
ed to restrict the eddying movements of the
liquid, substantially as and for the purpose
set forth. -
7. In a pump the combination of a suction
chamber, adapted to be only partially filled
with the liquids raised by suction; a lifting-
chamber adjacent.to, but unconnected with
said suction-chamber ; discharge valves on the
diseharge of this lifting-chamber, a recipro-
cating pumping element operating between,
and within sald chambers, valves gttached
to, and reciprocating with said pumping
clement, the travel of which takes place be-
low the surface of the liquid contents of the
aforementioned suction chamber, and the
aven.of whose bases is increased with respect
to the working piston’s surface and a steep

roof:like, compact part between the en-
Jarged valve-carrier and pumping element;

substantially as and for the purpose set
£ 3
forth, :
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In testimoriy whereef I have hereunto set -

my hand in-the presence of two witnesses.
: L HFHANS MILNER.
Witnesses:
JosurTi YWIEEMANN,
Mopixaropvy.




