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To all whom it ma;y CONCEFT.

Je itknown that I, SAMUEL J. WEBB, a citi-

zen of the United States, residing at Minden,

in the parish of Webster and State of Louisi-

ana, haveinvented certain new and useful Im-
provements in Force-Pumps, of which thefol-

lowing is a specification, reference being had
therein to the accompanying drawing.

The object of my invention is to provide a

form of force-pump for air, water, or other
fluid which shall be adjuastable {0 varying

pressures and be so constructed as to propor-
tion the effective power of the pump to the
resistance at any point of its stroke. This
may be acecomplished either autonmticall'} oY
by hand, as will be shown in the following
spemﬁcatxon

The novel features of my invention will:be
pointed out in the claims at the end of the
specification.

In the drawing, the figure shows a vértical

section of one of my improved force pumps,

showing the preferred form 1n tull lines and
the modified form in dotted lines, attached to
the side of the cylinder of said pump.

The main use of myimprovement, and that
to which I myself prefer to put it, is in hy-

draulic presses, particularly for baling pur-

poses, where the first portion of the stroke is
made against very slight pressure, and where
at a certain distancefarther the pressure be-

~ comes far greater. In such a case as this it
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causes a waste of power, and consequently of
time, to force the bale together under the same
pressure throughout the stroke, and my de-
vice 18 intended to obviate this difficulty and
proportion the effect of the pump- piston to
the work to be done without increasing the
amount of steam employed in case of stea,m-
pumps, or without other extra pressure ap-
plied at the working end of the pump. This

construction is as efﬁcacwus in the case of

any form of force-pump, whether for air or
water or oil, as it is in the case above speci-
fied, and I do not wish to be understood as
Lonﬁnmﬂ' myself to any well-known form of
pump, or,indeed, to any pump in which the
principle is the “ fowmﬂ"’ principle.

Inthe drawing, A is a cylinder of a force-
pump, having an exit-opening at its top, as at

A’ Workmﬂ‘ within this cylinder A is apis-

ton-head B-on the end of a piston-rod C, and

"o an ae—

| fastened thereto b}x means of the nut O’ or
any other well-known means. This piston-
head has a packing surrounding it at B* for 53
purposes of water tightness. The head ex-
tends all around the “end of the rod C, leav-
ing a space behind it as it rises in the cylm-
d{ﬂ Anywhere upon this flange is situated
an automatic valve B/, adapted to open in a 6o
direction opposite to that of the effective
stroke of the piston—in this case opening
downward against a spring B* which keeps

it normally in contact with the seat B° Un-
derneath, or rather back of, the piston-head 65
is an opening K, which communicates with
one of the delivery-pipes of the force-pump
which is used when it is desired to make it
double-acting. It is provided with the posi-
tively-operated valve E’, acting to allow of 7o
the efflux but not of the Influx of water
therethrough.

D is a pipe communicating with the reser-
voir or source of supply G, and is provided
with a check-valve D7 opening inward. The 75
opening A’ is another and the main delivery
pipe, indeed the only pipe through which the
varying pressure characteristic of my device
is transmitted. This opening may eommuni-
cate with any pipe or pipes and be provided 3o
with suitable valves; or in case of hydraulic
presses it will be a clear opening without a
valve, as ordinarily used.

Of course it is not requisite that my de-
vice be used with a vertical pump, as shown, 83
for it is evident that its construction is as
compatible with any otherform of force-pump
as with the one in the drawing. The form
of valve I3’ which is bestadapted to this use,
isanalogous to that employed forsafety-valves go
in steam-engines and adapted to be adjusted
by means of the nut at the top of the stem
to vary the pressure exerted by thespring B,
which holds it to its seat. The operation of |
my device will then be evidently as follows: 95

As the piston is raised against a small ini-
tial pressure the spring holds the valve B’

rigidly against said pressure, and the whole
area of the piston-head will act to force out

the water above it. In the meantime water 100
flows in under the head from G. After the
head has been raised, however, through such

a distance as to increase the resistance suffi-

l clently to cause the pressme of the Super1n-
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cumbent water to open the said valve, the
fluld is allowed to pass through the piston-
head and its pressure is exerted against the
under side of the flange surrounding the end
of the piston. Thus all thearea of thisflange
isrenderedinoperative,asthe pressureagainst
the same is equalized by the action of the
water upon both sides thereof. Thus during
the further rising of the piston only the area
of the end of the piston-rod itself is effectual
for the forcing out of the fluid through the
opening A’, and the actual pressure is in-
creased in proportion to the decreased area
thus rendered effective.

The evident advantages presented in the
case of hydraulic pumps have already been
described, especially where such pumps or
presses are used for bale-compressing, where
there 1s a light pressure at the beginning of
the strolke.

It isof course evident thatanydevice which
allows the passage of the fluid from the for-
ward to the back portion of the cylinder dur-
ing the forward action of the piston will be
effectual in carrying outthis prineciple, which
1s dependent upon the counter-balancing of
the back-pressure of the water being forced.
I have shown in dotted lines in the drawing
another means for this purpose, which con-
sists of the pipe If, connecting the extreme
forward end of the eylinder with a point near
the rear end of the same. There is a valve
I** near the forward opening F’, opening out-
ward, which may be actuated by hand by
means of the lever I'% or may De of the same
nature as the valve B’, and adjustable and
automatic, as that is. The valve on the pis-
ton 18, however, the preferable form.

Where this pump is made to act upon both
strokes, my device is especially effective in
presenting a gradually-increased pressure.
For this purpose the valve B’ is adjusted to
yield at such a pressure as will not be expe-
rienced during the first forward stroke. Thus
this stroke is accomplished as quickly as may
be against the first licht pressure. On the
back-stroke the area of the piston-head flange
1s all that acts, and hence there is thus ex-
erted an extra pressure on the back-stroke
without the intervention of any valve what-
ever, the water leaving on this stroke through

E. "The back-stroke being accomplished, the |

forward stroke will be made, probably, with
an open valve I’, and thus a maximum press-
ureobtained atlast. When used as a double-

acting pump, it will be necessary to connect
the reservoir G with the space above the pis- !
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ton B to supply said space with fluid during
the baclk-stroke of said piston. This connec-
tion is shown at D’, and there is an inward-
opening valve D? situated in the same..

In any case the reservoir G will always be
in communication with the under side of the
piston, as it is necessary to prevent the for-
mation of a vacuum behind the rising piston-
head.

I do not wish to be understood as limiting
myself to the exact details of construction
shown, as many details may be varied with-
out departing from the spirit of my inven-
Lion. |

In the following claims I use the words
“front” and “forward ” toindicate that side of
the piston-head toward which it moves on the
cifective stroke as distinguished from the di-
rection in which it moves in backing prepara-
tory to such effective movement.

What I claim is—

I. In a foree-pump, a cylinder having exit-
opening at its top and a pipe connected with
the source of supply and entering the cylin-
der near its lower end, combined with a pis-
ton working in said cevlinder and a valve car-
ried by said piston and constructed to admit
the fluid from the front to the back of the
head of the piston and constructed to close
during the initial movement of the piston,
but to automatically open as the piston ad-
vances, substantially as deseribed.

2. In a forece-pump, a cylinder, combined
with a piston working therein and a valve on
the head of said piston, arranged in a de-
pression In the piston-head and construected
to remain closed during the initial movement

of the piston and to antomatically open un-

derethe pressure of the water in the further
movement of the piston, substantially as de-
seribed. -
5. In a foree-pump, the combination, with
a cylinder having a discharge-opening in the
top, of a piston working in said cylinder and
a spring-pressed valve in the head of said pis-
ton, said valve opening in a direction oppo-
site to the effective stroke of the piston and
arranged to be closed during the initial for-
ward movement of the piston and to auto-
matically open in the further movement of
the pisvon, substantially as described.
In testimony whereof I affix my signature in
presence of two witnesses.
SAMUEL J. WEDBB.
Witnesses:
HAROLD MACKAYE,
HARVEY S. W. DE Gaw.
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