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To all whom it Al COncern.:

Be it known that I, GUSTAVE A. KROHN, a
citizen of the United States,residing at Coarse-
gold, county of Madera, State of California,
have invented an Improvement in Pumping
Apparatus; and I hereby declare the follow-
ing to be a full, clear, and exact description
of the same.

My invention relates to a puniping apparas

tus; and it is especially designed to be oper-
ated by steam-power; but it may be driven
by any suitable or convenient power.
It consists in a novel construction of a
pump - cylinder having double concentric
walls, with an inlet-valve at the lower part
of the inner eylinder, a valved piston, the pis-
ton-rod of which is surrounded by a hollow
chamber, which is reciprocable through a
stufiing-box on the top of the main outer cyl-
inder.

It also consists of a chambered base-plate,
to which the cylinder is removably attached,
sald base-plate forming also the support for
the discharge-pipe.

My invention also comprises details of con-
struction which will be more fully explained
by reference to the accompanying drawings,
in which— |

Figure 1 is a vertical section of my pump-
ing apparatus, taken on the line x x of Kig.
2. Fig. 21is a part plan and part sectional
view of the base-plate and cylinder.
13 a detail showing the inclined wings 23 on
the upper disk of the valve.

1his apparatus comprises an inner eylin-
der A and an outer cylinder B. The inner
cylinder is bored to receive the piston 2,which
is suitably packed and is connected by a rod
d with any suitable source of power, as a re-
ciprocating engine, so that the piston 2 can
be reciprocated within the e¢ylinder A. This
piston has openings made through it, and a
valve 4 is seated upon the top of the piston
by the action of a spiral spring 5, which
presses upon the top of the valve. Thevalve

Iscomposed of any suitable material, as metal,
having a face which will seat and form a tight
Joint for the passagesthrough the piston, and
the valve fits around the piston-rod, so as to
move loosely and be guided by it.

Between the inner and outer cylinders A I

| considerable height.

Fig. 3

'scribed is as follows: When the

| and B are passages 6, which at the top com-

municate with the open upper end of the cyl-
inder A, as shownat7. These passages 6 ex-
tend down upon each side of the eylinder A

| to the bottom flange, through which openings

3 are made. This flange has lugs by which
it is bolted upon a base-plate 9, and the base-
plate is in turn fixed to any suitable perma-
nent support. Theinterior of the base-plate
18 chambered, as shown at 10, and the open-
ings 8 connect the passages 6 with the cham-
ber 10. At one side the base-plate extends
to one side of the pump-cylinder, and the

chamber 10 extends into this portion., This

extension has an opening at the top, as shown
at 11, and to this the conduecting discharge-
pipe 11’ is connected, so that any water forced
into the chamber will pass out through the
conducting-pipe. Asthe pump-cylinder and
its connected mechanism are bolted upon a
base-plate by means of lugs, as shown , 16 will
be seen that the cylinder ean be removed at
any time without in any way interfering with
the base-plate or the connected discharge-
pipe, and this is a matter of considerable im-
portance where the discharge-pipeis of great
length and the water is to be forced to a very
Centrally through the
bottom of the base-plate is an opening, as
shown at 12, this opening leading directly into
the bottom of the ecylinder A.

13 is a perforated valve-seat screw-thread-
ed upon the periphery and adapted to be
serewed into and fitted to the opening 12. A
centrally-located vertical stem 14 is fixed in
this valve-seat, and the valve 15 is loosely
slidable upon the stem, the head 16 of which
serves as an abutment against which the up-
per end of a conical spiral spring 17 abuts.
The lower part of the spring rests upon the
topofthe valve 15 and normally closes it upon
the seat.

The operation of the

pump thus far de-
piston 2 is
drawn upward within the cylinder A, it pro-
duces a vacuum in the lower part which acts
to raise the valve 15 against the pressure of
its spring and allow the liquid to enter the
pump - eylinder, the valve in the piston re-
maining closed by spring and other pressure
fromabove. When the piston isagain moved
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down, the lower valve closes and the water
confined between the piston and the bottom
of the cylinder forces its way up through the
piston-valve and into the upper part of the
cylinder, escaping thence through the pas-
sages 7, 6, and 8 into the chamber 10 in the

base-plate, and thence passing up through

the discharge-pipe previously described.
The piston-rod 3 has an enlarged screw-
threaded portion, as 18, and upon this the
head of the hollow cylindrical chamber 19 18
serewed and is afterward secured by a lock-
nat, as 20. The
through the lower end of the cylinder 19, and

around it are openings 21, which admit wa- |

ter into the interior of the cylinder. When
the piston 2 is forced down, the piston-rod 3
and the hollow cylinder 19 move in unison
with-it; but as the cylinder 19 fills a consid-
erable portion of the upper part of the cylin-
der A it will be manifest that the amount of
water forced through the piston from the
lower part of thecylinder will not find a space
within the upper part of the cylinder suffi-
ciently large to receive 1it.
dewnward movement of the piston and the
eylinder 19, causing the latter to occupy a por-

tion of the space above the piston, will force |

a portion of the water equal to the area of

the cylinder through the passages 7, 6, and 8

to the discharge-pipe. When the piston 1is

againlifted, theremainder of the liquid above

the piston will be forced through these pas-

sages to the discharge, thus rendering the |
discharge of the pump double acting and di-

viding the amount lifted by each stroke of
the pump in proportion to the size of the cyl-
inder 19. If thisecylinderisequal to half the
area of the interior pump-cylinder A, then
one-half the water which is brought above
the piston 2 will be discharged at the down-
strokeand the other half at the upstroke, and
any other desired proportion of discharge at
each stroke can be had by varying the size
of the reciprocating cylinder. The openings

21 in the bottom of this eylinder allow the wa-
ter in the pump-cylinder to enter the cylinder

19, and as the latter is closed at the sides
and top it will be manifest that air will be

compressed in this cylinder, which thus acts

as an air-chamber for the pump and relieves
the shock caused by the weight of a high
column in the discharge - pipe and sudden
changes of movement in the reeciprocations
of the plunger.

In order to prevent the pump-valves4 and
15 from becoming worn and leaky by reason
of continual rising and falling upon the same
seat, the valves are made as follows: Upon
the upper disk of the valve and around the
periphery are fixed aseries of diagonally-dis-
posed wings 23, which are so placed that when
the water rushes up past the open valve 1t
will strike these wings, and as the wings are
inclined the current of water acts upon them

piston - rod also passes

Therefore this

'F
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made allows-it to fall in a new position, and

the seat and valve will thus be evenly worn,

and wear from dirty water or other obstruc-
tions, which would cause the valve to leak,
will be prevented.

94 are set-screws screwing into the flanges
in line with the bolts which hold the parts
together, and these set-screws may be turned
up
secrewed down to prevent their becoming loose
and turning out. |

Having thus deseribed my invention,what
I claim asnew, and desire to secure by Letters
Patent, is—- |

1. The combination in a pump of an inner
cylinder, a plunger reciprocable therein, an
outer cylinder formed and concentric with
the inner ¢ylinder having parallel passages
between the two connecting with the inner
eylinderatthe top,a permanently-fixed cham-
bered base-plate, and means whereby the cyl-

“inderis removablyattached to said base-plate,

said plate having openings connecting the pas-
sages between the cylinders with the chamber
in said plate, and an extension of the plate to
oneside and an open connection between said

| extension and a discharge-pipe.

J

|

2. The combination in a pump of an inner

“cylinder, a piston reciproeable therein, an ex-

terior eylinder with open passages between it

‘and the inner one connecting with the upper
‘open end of the innercylinder, lugs or flanges

at the bottom of the ¢ylinder, a permanently-
fixed chambered base-plate to which the cyl-
inder is removably bolted, openings connect-
ing the passages between the cylinders with
the chamber of the base-plate, an extension
of the base-plate and its chiamber beyond
one side of the cylinder, and an opening con-
necting the base-plate chamber with a dis-
charge-pipe. |

3. Thecombinationinapump of concentric
cylinders having intermediate passages ex-
tending longitudinally between them with
open connection with the upper end of the
inner cylinder; a permanently-fixed cham-
bered base-plate and means whereby the cyl-
inders are removably secured thereto, and a
discharge-pipe permanently attached to said
base-plate, stuffing-boxes formed in the up-
per end of the outer cylinder, a cylinder hav-
ing less diameter than that of the main in-
terior cylinder, and a piston-rod to which it
is concentrically fixed and slidable through

1 the stuffing-box, a valved piston fixed to the

lower end of a piston-rod and an inlet-valve
in the lower end of the inner cylinder.

4. Thecombination in a pump of concentric
main cylinders having longitudinal passages
between the two, the upper ends being con-
nected with the open upper end of the inner
cylinder, 2 hollow permanently-fixed base-
plate and discharge-pipe opening therefrom,
means for removably securing the cylinders
upon said base-plate, openings connecting the

like a propeller and turns the valve a little | passagesbetween the cylinders with the chams-
upon its stem. Each turn of the valve thus | ber of the plate, an independent opening
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through the center of said plate into the in-
terior cylinder, a valve-seat and valve secured
In said opening through which water is ad-
mitted into the inner cylinder, a piston re-
ciprocable in the inner cylinder having an
upwardly-opening valve and a eylinder fixed
to and reciprocable with the piston-rod so as
to fill a portion of the upper part
inder on the downstroke of the
the liquid above the piston is partially dis-
charged at each upward and downward stroke
of the piston.

9. T'he combination in a pump of concentric
cylinders with passages between connecting
with the upper open end of the inner ¢ylin-
der, and at the bottom with a chambered hase-
plate and discharge-pipe, a piston recipro-
cable in the inner cylinder, upwardly-open-
ing spring-pressed valves in the bottom of the
cylinder and through the piston, a hollow cyl-
inder fixed to and carried by the piston-rod
andreciprocabletherewith through a stuffin Q-
box in the upper

said reciprocable cylinder having openingsin
the lower end for free communication with
the water-chamber of the cylinder, whereby |

of the cyl-
piston whereby

end of the outer cylinder, |

said movable cylinder acts as an air-ehamhef
and also to divide the discharge of the water

into approximately equal portions for each

stroke of the p.istop.

T h

30

cylinders with longitudinal passages between

them connecting with the open upper end of
the inner eylinder and with g discharge-pas-
sage at the bottom, a piston having an open-
ing through it and valves controlling the in-
let and the piston-openings,said valves havin o
angularly-disposed peripheral wings against
which the passingliquid actsto turn the valves
at each rise and fall thereof, a cylinder con-
nected with the piston-rod and reciprocable
in the said inner cylinder, and closed at the
top and having its lower end provided with
openings for the passage of liquid, and a per-
manently-fixed base-plate having a chamber
with which the discharge connects.

In witness whereof I have hereunto set m y

hand. | o |
o - GUSTAVE A. KROHN.
Witnesses:
ROBERT DUNCAN,
C. J. HOLZMURLLER.
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