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To all whom it maly CONCeri:

Beitknown that I, FREDERICK C. K1.EINSTI-
VER, a subject of the King of Great Britain,
residing at PortHuron,county of Huron, State
of Michigan, have invented a certain new and
nseful Improvement in Deep -Well Pumps;
and I declare the following to be a full, clear,
and exact deseription of the invention, such
aswill enable others skilled in the art towhich
it pertains to make and use the same, refer-
ence being had to the acco mpanyingdrawings,
which form a part of this:specification.

This invention relates to deep-well pumps,
and has for its object an improved double-ac-
tion deep-well pump. .

In the drawings, Figure lis a section of the
assembled pump. Fig. 2 1s a section, on a
larger scale, of that part shown in Fig. 1 and
contained between the cross-linesa & and b b.
Fig. 3 is a section, on the secale of Fig. 2, of
that part shown in Fig. 1 between lines b &
and d d. Tig. 4 is a section between b b and
d d of Fig. 1. This section 1s at right an-
gles -to the representation of the same parts
as shown in Fig. 3. Fig. 5 1s a section be-
tween ¢ ¢ and ¢ «, taken at right angles to

the section of the same parts shown in Kig. |

is g horizontal cross-section at @ @
of Fig. 5. Fig.71s a horizontal cross-section
at o'« of Fig.3. By rotating this figure
ninety degrees it will correspond to a Cross-
section at 2% «? of Fig. 4. Fig.
o cross-section at a® 2 of Fig. 2.
perspective of a check-valve cage.
ig a, cross-section of Fig. 4 atd' d'.
a diagram of the pump.

The pump recelves ata d all the liquid thab
is drawn through it. One portion travels
nto the lifting part of the pump from below

2. Kig. 6

Fig. 91is a

Fig. 11 is

and another part travels into the lifting part

from above. One portion of the liquid en-
ters passage 4 and flows directly into the open
lower end of a vertically-reciprocating hollow
plunger 5, which reciprocates through pack-
ing 7, held by vertical pipe 6. The vertical
pipe 6 comprises a chamber into which the
plunger 5 reciprocates and which opens to-
ward the bottom of the pump-barrel. Above
the packing the plunger 3 carries a packing-
ring 8, concentric with itself. The packing-
ring 8 is part of a diaphragm gs  fixed to the

plunger 5, and through which there is a pas-

8 represents !

Fig. 10

| sage 9°.

| through a nipple 14,

—

 Above the diaphragm 8* the plun-
ger 5 enlarges to form a valve-casing contain-
ing a valve-seat, on which rests a ball-check
valve 9, retained by a cage 9*. Around this
'a 5 chambered wall that has chambers 9%,
which lead from the opening below the dia-
phragm and outside the plunger to a cham-
ber 10, which is inside the plunger and un-
derneath another ball-valve 11. There are
also cross-passages 9¢, which lead from the 1n-
terior of the hollow plunger through the walls
of the structure into
the diaphragm 8* and outside the plunger.
The check-valve 11 seats downward to close
orifice at top of chamber 10 and upward
against seat 13 around orifice 13*, that opens
and the nipple 14 forms
the lower terminal of diverging passages 15,
that lead from above nipple 14 to the space
The chamber 10 and the passage
i are in axial alinement,
with their axis coincident with the axis ot
the barrel, and on the downstroke of the re-
ciprocating parts the valve 11 is forced di-
rectly up against the seat 13. At this time
the tendenecy to force the valve 11 down from
the seat 13 is small, because the chamber 16
‘s now inereasing in size, and the passage by
which the fluid entering through the lower
mouth of the plunger finally reaches the ori-
fice through the seat 13 is tortuous. On the
upstroke of the reciprocating parts the valve
11 drops, and liquid which had previously ac-

ocumulated in the chamber 16, which it had
plunger 5,

reached from the interior of the
now passes downward by the check-valve 11
through the openings in the side walls of the
chamber 10 and upward into the reciprocat:
ing rod 5%, which 1s in line with and substan-
tially the same as the reciprocating part o.
Thus on the upstroke the pump has drawn

fAuid from the chamber 16 into the pipe 5%,
' and on ‘the downstroke it draws fiuid from

the passage 9° into the same hollow rod 5.

The liguid in the chamber 16 is held from es--

cape upward by packing-gland 17, through
which the hollow rod
which closes all the openings between the
rod 5* and the external walls of the pump-
parrel. Above the packing-gland 17, the lig-
uid again escapes 1nto the outer pipe, the
pump-tubing through openings 18, that are

the space that is above

5> peciprocates and
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substantially through the side walls of the
pipe 5%, - |

At the top of the pump part of the device,
just above the packing-gland 17, is a dia-
Phragm 19, arranged to be held securely to the
casing by means of a coupling 20, that couples
the pump-barrel proper and the pump-tube
z1, which extends above it. The diaphragm
191isprovided with a flan g6 22,1in which the ter-
minal 23 at the bottom of the rod 5° engages.
This terminal 23 is normally screwed fast to
the top of the reciprocating plunger 5* and
at its upper end is provided with a conical
Screw 24, that engages
the bottom of the rod 5v.
8 are of the ordinary style
ing used fora piston-packing. The packing-
rings 7 are arranged to contract against the
plunger 5. The pump thus described con-

The packing-rings

tains a piston-barrel that is divided into two |

chambers and has a hollow plunger which ex-
tends through both ends of the barrel and is
divided by a cross-partition in the two cham-
bers. The lower end of the plunger opens
outside the barrel, and the upper end of the

- plunger opens outside the barrel and is ex.

tended upward in the pu mp-rod. The upper
chamber of the plunger is alternately brought
Into connection by suitable passages with the
two chambers in the barrel, and g single but
double-acting check-valve is arranged to al-
ternately close off the passages, and simul-
taneously therewith communication between
both said chambers and the outside of the
barrel is bronght about.

The action of the pump will be
derstood by reference to the diagram of Fig.
11, in which the inflow of ojl passes through
the mouth B by the check-valve 31 into the
chamber D, which it fills. Onp the upstroke
this flow of oil passes down through the pas-
sage I and into the outlet O, passing the
check-valve 30, which is now on the lower
seat. On the same upstroke the fluid enters
the mouth into the chamber C, passing chedk-
valve 32 and filling the chamber C, out of
which it is forced on the downstroke, pass-

plainly un-

upper seat, and escaping into the outlet O.
On the upstroke the check-valve 31 prevents
the backflow, and on the downstroke the

check-valve 82 prevents the backfow from
the chamber C.

The chamber C is located below the lower
terminal of the hollow plunger and is expand-

in the conical nut at

of split-ring pack-

which is now on itg |

| has a cross area,

- if
18 a tendency to produce a

“the mouth of
- the branches,

—

742 676

ed to furnish room for an entrance-orifice that
substantially equal to the
hollow plunger.

I have learned from experience that in a
deep-well pump used for producing a flow to
o1l it is desirable to produce the flow without
breaking the oil

Cross area of the

turn flow to as great an extent as possible.
If the oil be broken up into small streams or
it be reversed in motion very much, there
permaunent change
in the character of the oil, changing its color
and its character to such an extent that the
change follows even into the refined prod-
ucts produced from it, and one of the leading

~purposes of this invention is to produce a

pump in whieh the current of oi] ig broken
up and disturbed to the least possible degree
congistent with an even and regular action of
the pump.

What I claim is—

In a deep-well pump, in combination with 4
barrel, a hollow plunger having extensions
projecting through both heads of said barrel,
a diaphragm crossing said hollow plunger, a
piston surrounding the planger and dividing
the barrel into two chambers of varying ca-

pacity, a passage leading through the walls

of the plunger from the lower chamber and
connecting with branches whieh diverge from
a terminal located above and in axial aline-
ment with said passages, one of which
branches leads through the walls of the plun-
ger into the upper chamber, and the other of

6o

up into small streams, and if
1s desirable to keep the motion of the flowing
o1l in a direct onflow movement without re-

75

80

QO

which leads into the upper extension of the .

planger,a dou ble-acting check-valve between
the passage and the terminal of
a passage leading into the lower
oxtension of the plunger from without the
barrel and through the walls of the plunger

into the barrel-chamber above the piston, the

lower chamber of the barrel having a single
entrance-passage with ga capacity equal to
that of the plunger, check-valves arranged
to prevent the return flow of the fluid, sub-
stantially as described.

In testimony whereof I sign this specifica-
tion in the presence of two witnesses.

FREDERICK C. KLEINSTIVER.

Witnesses:
CLARA LAWw,
EUGENE F. LAaw.
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