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IMPROVEMENT IN PUMPS.

Specification formiilg partt of Letters Patent No. 48,707, dated July 11, 1865.

To all whom it may concern: -
~ Be it known that I, AARON CARVER, of Lit-
tle Falls, in the eounty of Herkimer and State
of New York have invented a new and useful
Im provementln Pumpsfor Oiland other Weils;
and I do hereby declare that the following 1s a
full, clear,and exact debcr.aptmu thereof, Wthh
| Wﬂl enable others skilled in the art to make
and use the same, reference being had to the
accompanying drawings, forming part of thls
specification, in which—
- Figure 1is an axial section of a pum p made

according to my invention. Fig.2 is an axial
section of a portion of the pump, taken on the
line z of Fig. 3. Fig. 3 1s a cross-section taken
on the line y of Fig. 2. Fig. 41s a cross-sec-
tion on the line 2 of Tig. 1. Fig, 518 a ¢ross
-section on the line 2’ of Kig. 1. Flg 618 an ele-
‘vation of the locking-collar F. F¥ig. 7 is an
elevation of the lower part of the inner eylin-
der of the pump. Fig.8isaninverted view of
the pump. Fig. 9 is a detailed v 1e*v of one of
the keys. of the collar F.

Similar letters of reference mdlcate like
parts.

This improvement in pumps is especially de-
signed for deep wells, such as oil and other Ar-
tesian wells, and it embraces several novel fea-
tures, one of which is confining a piston in the
cylinder of a panmp by means of a detachable
collar, which is fastened in place and unfast-
ened automatlcally by means of the piston-rod
without requiring the removal of the.pump- -Cyl-
inder. Another is a novel construction of pis-
ton, whereby its lower valve is relieved of the
load of the column above it. Other new fea-
tures are referred to below.

A designatesthe pump-tube of an ml or other
well, and D its discharging-spout. Its length
18 to be sufficient to extend from above the sur-
face of the earth,or from the place where power
is applied to WOI‘k the pump, down to or near
to the place of the working-cylinder, where it
is connected toa shorteylinder, A’,whose lower

end is connected to the top of a cylmder, As,

by the aid of an annular cap, A% the upper pa.rt
 of which fits over an external flange extending
from the periphery of the cap, and the lower
part of which is secrewed over said cylinder A°,
These connections may be made in any other
¢onvenient manner instead of being made as
here shown, and the section A/ may extend up-

ward to a greater length if desired. The cyl-
inder A’is the inclosing- cyhnder of the pump,

‘and extends to the bottom of the valve-box 1L
of the working-cylinder, which is seeured in

place by means of an annular cap, r, the bot-
tom of which has an interior flange which comes
up against the outer rim of the valve-box, while
the top of the cap is screwed to the bottom of
the cylinder A3, Legs s (three or more in num-

ber) extend downward from the bottom of the

| cap, and serve to support the pump on the bot-

tom of the well.

B is a hollow piston-rod moving through a
stuffing-box, C, on the top of the cylinder A.
The interior of the piston-rod is put into com-
munication with the interior of the pump by
means of an opening, ¢, in the sides of the pis-
ton-rod, through whlch opening the fluids and
liquids 'received within the piston are con-
veyed into the upper parts of the pump ou
their way to the place of discharge.

H is the piston. Its lowerend hasa v alve-
seat, 4, and a ball-valve, g, which works in a

valve- chamber, I and its upperend has another

valve-chamber, j/, with a valve, g, resting on
a valve-seat, /. These valve-chambers com-.
municate with each other by means of passages
K K, which commence in the sides of the pis-
ton I—I in the upper part of the chamber j, and,
proceeding upward, meet just below the seat
h of the upper valve.

- O designates a transverse opening of arch-

like form, made through the valve-box above

the valve—chamber j and between the passage--
ways K K. This transverse opening makes a
communication between the valve-chamber j
and the annular space U, which is found be-
tween the outside of the plston -rod and piston
(above its packing) and the wall of the work-
ing.cylinder E, while the side passages, K K,

make a commumcatlon between the two valve-
chambers j §. The working-cylinder is indi-
cated by the letter E. Its top comes against
a shoulder formued on the inside of the short
cylinder A’, which cylinder A’ extends down
a little way so as to fit between the upper parts
of the cylinders E and A3, The inside circum-

ference of the cylinder E and of the short cyl-
inder A’ are in coincidence, and their diame-
ter is such as toallow the plStOll to passthrough
them withease. -‘The lower part of the cylinder
B carries a valve-box, 1, in the bottom of which




is 2 valve-seat and ball-valve, I. The bottom
of this valve-box has a circular rim, v, which
~ extends nearly or quite to the outside ¢ircum-
ference of cylinder A3, so as to enable the

screw-cap 7 to bind the said rim between itself

and the bottom of said e¢ylinder A® This rim
- forms the bottomn of the annular space J, and
it is perforated with several openings which
form seats for ball-valves m. These valves con-
trol communication between .the said space J
and the bottomn part of the well. The valves
are prevented trom Dbecoming displaced by
means of pins n, extending upward from the
rim between each of the valvesm.
- Figs. 2, 3, 6, and 9 are detailed views which
illustrate the construction and operation of the
device for locking the piston to the pump.

F desigunates a collar placed loosely on the
piston-rod. A circular groove is made around
it at the middle of its length, as 'seen most
clearly in Ifig. 0. o

The letters b b designate curved plates of a
width and thickness to allowthem to lie snng-
ly in the said groove. Iach plate has ateither
end a staple, ¢, which is received in a recess
made therefor in the grooved part of the col-
lar I, These staples are locked to the collar
by keys e e, which pass through its ends f* f/
and through the staples. These keysare bev-
eled on one or on two sides, as seen in Iig. 9,
one of the beveled sides being presented to-
ward the outsides of the staples, so that when
the keys are pushed down, observing the illus-
tration therecof in Ifig. 6, their sides are with-
drawn out of contact with the straps of the sta-
ples. The object of this construction 1s to en-
able the curved plates b to be forced outward
by means of springs p p, one of which 1s shown
beneath each plate. These springs are in this
example nested in recesses formed on the col-
lar, in such positions as to bring the springs
beneath the middle of the plates; but there
“may be several springs for each plate, if de-
sired, and the springs may be any desired form
and construction. |

The sectional cylinder A’ has a groove, a,

formed in its inner circumference widé enough

toreceive the plates b, into which grooves these

plates are projected by the action of the springs
p whenever the keys are in proper position to
allow the springs to produce that action. The
¥eys are held in place by friction, or, if desired,
springs may be. used to keep them in place,
and they are pushed to and fro in their seats,
so as to act on the staples or to be withdrawn
{from such action by means of a collar, G, on
the piston-rod and a shioulder, f, on the piston,

the latter being made to act on the keys when

the piston is drawn upward to the top of the
working-eylinder.

act on the staples 4 and draw the plates b out
of the groove a, above mentioned, and bring
them down snugly into the groove of the col-
lar, so that they no longer project beyond the
surfacesofthe parts f/f/ of the collar. The pis-
ton can now be pulled up out of the working-

The keys are then driven
upward by the shoulder f,and their thick parts

cylinder and out of the pump-tabe, the upper
section, A, being first removed, or the cap of
the pump where the cap is of the full diameter
of the pump-tube.” When the piston istobe re-
placed it is let down again in the tube, the col-
lar I being pushed down before the fixed col-
lar G. The diameter of the movable collar 1s
to be such that a slight degree of force will be
required to push it down before the fized collar
G, so as to insure that the lzeys ¢ will be acted

upon by that collar as the movable collar is

pushed before it. When the plates b have ar-
rived opposite the groove a the springs p will
throw them outward and the movable collar

| will be locked, forming the top of the working-

cylinder. Instead of relying upon the friction
of the collar I¥, or upon the friction of its plates’
b against the walls of the pump, to retard its-
descent, the diameter of the working-eylinder
E may be a little less than the said collar, so as
to arrest it when it gets into position opposite
the said -groove «. This construction enables

me to remove the piston from the pump at

pleasure without disturbing the cylinder, and
to replace it when work is to be resumed, there-
by saving the necessity also of removing the
packing of the well-tube. = The well will there-
fore be left in good condition while the piston
is out of the pump. . |

Other ways and modifications may by em-
ployed for locking the piston and its rod and
for closing the top of the working-cylinder and
opening it again, so that the piston can be
taken out; but the example here given will
be sufficient to show how it may be done an-
tomatically by means of the piston-rod and
piston. '

In the operation of the pump the descent of
the piston causes the small valves m to be
raised by the pressure of the liquidin the well
when the annular space J becomes filled, and
the-oil or other liquid will pour through the
openingsd into-the space U of the working-cyl-
inder., When the piston-is raised the valvesm
are closed and the liquid'in the space U passes
thronghtheopening Ointo the valve-chambery,
and thence up through the passages K K into
the upper valve-chamber, j, whence'if is-forced
upward by the continual ascent of the piston
into the hollow space of the piston-rod B and
through the opening ¢ into the well-tube. The
opening ¢ of the piston-rod will be above the
collar I when the liquid is forced through it
into the well-tube, While the pistonis mov-
ing upward the lower pump-valve, !, will be
opened, and the chamber I and the lower part
of the working-eylinder will become full of oil
or other liquid present in the well, which, on

the next descent of the piston, will pass up
through -its valves g ¢g. It will be observed

that by the construction here shown Iprovide
large way or room for the passage of theliquids

| into the working-eylinder from the outervalves,

m—to wit, an annular space around the said
working-cylinder—withoutinterfering with the
symmetry of the said cylinder and without

! making confined and tortuous passages for the
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said ligmids. Moreover, by placing a supple-
mentary valve in the upper part of the piston,
I relieve the lower valve of the weight of the
column of liqnid which is above in the piston-
rod and well-tube, thereby facilitatingits opera-
tion and dividing the labor which comes upon
the piston.

When the pump is in operation the stroke
of the piston is less than the distance between
the collar G and the shoulder f, so. that the
keys ¢ are not acted upon; but when the keys

are to be acted upon the stroke is lengthened

so as to bring the shoulder f against them,
when the collar I will become unlocked, as
above set forth. |

I claim as new and desire to secure by Let-
ters Patent— |

1. The piston constructed substantially as
described—that is to say, with a supplement-
ary upper valve restraining the downward
pressure of the contents of the piston-rod or

‘pump-tabe upon the lower valve of the piston,
substantially as described and represented.
2. So fitting the piston-rod of a double-ac-

3

' tion pump to the working-cylinder thereof as

=j—

that it can be detached and withdrawn there-
out and replaced therein at pleasure, automati-
cally, by increasing the length of the stroke,
substantially as described. |
3. Separating the cylinder of a pump from
the pump-tube above by a removable inner
collar, within which the piston-rod works, and
which is capable of being detached, so as to
allow the piston to be withdrawn and replaced

again after the piston isreplaced by means sub-

stantially as described.
4. Connecting the valve-box I, forming the
lower part of the working-cylinder, tothe outer

cylinder, A% by means of the screw-cap r, con-

structed and applied substantiallyasabovede-
sceribed. | |

"The above specification of my invention

signed by me this.29th day of June, 1369.

AARON CARVER,.

Witnesses: -
EpwArDp H. KNIGHT,
C. D. SMITH.
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