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IMPROVEMENT IN HYDRAULIC «JAQCKS.

Specification forming part of Letters Patent No. 162,644, dated April 13, 18 5; -applicationfiled
December 30, 1874. oo '

To all whom it may concern:

Be it known that I, ENEAs M. DUDGEO\I,
~of the city and county of San Francisco, in'the
State of California, have invented certain Im-
provements in Hydraulic Jacks; and I do
hereby declare that the following is a fall,
clear, and exact deseription of the same, ref-
erence being had to the accompanying draw-
ing forming part of this specification.

This invention more particularly relates to
hydraulic jacks, in which the water to oper-
ate the ram is carried by the latter, and the
force-pump is contained witbin the ram, and
the water returned, when lowering the jack,
to the lifting-head of the ram, to be used over
again, as required.

The invention consists,in acombination with
theram, of a tubular-pumyp plunger contained
within the latter, and valves operating to pass
the water below the ram by the reciprocating
action of said plunger.

Furthermore, the invention consists in cer-
tain combinations and constructions of parts
whereby the pump-plunger is made to trip
the lower valve, to return the water to the
upper portion of the ram when lowering the
Jack; and whereby increased facility is af-
forded for getting at the working parts, and
other advantages are obtained.

In the accompanying drawing, Figure 1
represents a vertical central section of a hy-
draulic jack, constructed in accordance with
my invention, with the lower valve open, and
the water as returning to the reservoir. = Fig.
2 is a vertical section on the irregular line # #,
showing the lower valve closed, the water as
descending through the pump-plunger to act
upon the ram, and said plunger in a rising
position. Fig. 3 is a top view of the lower
valve-box with its passages.

A is the cylinder of the jack, arranged to
serew into a bed, B, and provided with a base-
cupped packing, b, havmg an interior ring, ¢,
or any other smtable packing may be used.
This cylinder A it is preferred to construct of
cast-steel or cast-iron, or other metal. C is
the outer shell of the ram, which may be of
cast-steel, and is connected at its upper end,
by screw- JOlnt or otherwise, with the combined
water-reservoir and lifting-head forming part
of the ram. E is a pump-barrel arranoed

concentrically within the lower main portion
of the outer shell-C of the ram, and screwing
within and through the bottem -end of said
shell. A cylindrical screw-conpling or jam-
nut, I, arranged within a cup-packing, G, at
the bottom of the ram, serves to connect the
valve-box J to the pump-barrel E and com-
presses the packing G upon its seat at the
endof therain. The pump-barrel E is packed
at its top by a collar or sleeve packing, H,
arranged between the top of the barrel and a
packing-ring, I, the turning of the barrel
within the shell O serving to adjust the sleeve-
packing H. X is the pump-plunger, which is
hollow, and which is arranged to reciprocate
up and down within the ring I, the packing
H,andthebarrel E. Thehellow pump-plunger
K is in ecommunication at its top, or by an up-
per side opening, d, or both, with the reser-
voir or water-head, and is provided with a
valve, L, near its bottom, arranged, when
raised, to close an apertuare, ¢, in a coupling,
h, connecting sectional constructions of the
lower portion of the hollow pump-plunger;
said valve also then incidentally, but not nec-
essarily, closing side apertures ¢, which com-
municate with the lower chamber % of the
pump-barrel. This space or chamber % is ex-
tended downward round the lower end of the
pump-plunger K, and is in communication
with the upper space of the valve-box J.
‘When thevalve L is depressed, itincidentally,
but not necessarily, closes a contracted aper-
ture, I, in the extreme lower end of the pump-
plunoer K, which end is free to play loosely
through the bottom of the pump-barrel.

The'valve-box J contains the lower valve
M, which, when the pump-plunger X is as-
cending, closes the aperture in the lower end
of the pump-barrel E, as shown m,Flg 2, said
valve being thus (,Iosed by the pressure of the
fluid beneath it, assisted, 113/1{1ay be, by a
spring, m. The spaces above and below said
valve-box are connected by one or more
through-passages, n.

In the ordinary operation of the pump-
plunger—that is, when the jack is lifting—
said plunger at close of its descent does not
come in contact with the valve M to depress
it or keep it open; but when it is required to
lower the jack and return the water to the
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head, then said plungerhas a slightly-extended
downstroke or position given it, to keep the
valve M away from the opening in the bottom
of the pump-barrel, and so that it only closes
the aperture 7 in the plunger, as represented
in Fig. 1. This makes the lower valve M op-
erate as an egress-valve, to return the water
below the ram up the apertures #, up around
the lower end of the pump-plunger to the
chamber &, and from thence through the open-
ings ¢ and above the valve L, to and through
the upper portion of the pump-plunger, into
the lifting-head of the ram. In this way the
planger acts direct upon the lower valve when
it is required tolower the jack, and said valve
then closes the bottom of the pump-plunger, so
that water cannot pass from below to act on
the under side of the top valve L. 'When the
jack is lifting, however, then the lower valve
M, when rising, closes the lower end of the
water-passage or chamber %, and a perfect and
alternate action of the valves L and M, in
connection with the passages i, &, [, and n is
obtained, by the reciprocating action of the
planger to lift the ram, as required.

To thus vary the length of the downstroke
of the pump-plunger, it is proposed to con-
struct its operating-lever with a collar, which,
when the jack is engaged in lifting, comes in
contact with a stop on the head, so that the
pump-plunger does not strike the valve M;
but when it is required to lower the jack, then
said lever is slightly drawn out of its socket,
so that the collar is free of the stop, thereby
allowing the pump-planger an increased de-
scent. The socket, as in other hydraulic jacks,
is attached to a rock-shaft working through
the side of the lifting-head, and is provided
with a toe for operating the pump.

By means of the hollow or tubolar pump
plunger and valves and passages, as described,
great compactness, simplicity, and durability
are obtained, and a most effective action of
the ram is produced. Thus, the pump-planger

may be as readily packed as that of any force-
pump, and only a small plunger need be em-
ployed, by reason of the water space or pas-
sage k forming the lower portion of the bore
of the pump. The plunger itself is made to
trip the lower valve. The fluid is restricted
from coming in contact with the sides of the
cup-leather or packing, and by the construc-
tion of parts, as shown, and the fit of the
serew-coupling or jam-nut F, both over the
lower valve-box J and pump-barrel B, by
means of a continuous thread, which also.
serves to connect the pump-barrel with the
shell C of the ram, the greatest facility is af-
forded for getting at the several working parts
and valves, when necessary, for repair or oth-
erwise. Hither leather or Babbitt metal cone-
packings may be used in the ram, as desired.

I claim— ‘

1. The combination, with the ram, of a tubu-
lar pump-plunger, contained within the ram,
whereby the operating fluid is passed through
said plunger to opposite ends of the ram, as
required.

2. The combination, with the hollow pump- -
plunger K and pump-barrel B, within the ram,
of the valves I M, the pumnp chamber or space
k, and the apertures or passages e ¢ [ n, sub-
stantially as specified.

3. The hollow pump-plunger K, constructed
to extend below or through the bottom of the
pump-barrel, in combination with the lower
valve M, essentially ‘as and for the purpose
herein set forth.

4. The combination of the lower valve-box
J, with its valve M and one or more passages
n, the nut or screw coupling I, the packing
G, the pump-barrel E, and the shell C of the
ram, essentially as deseribed.

ENEAS M. DUDGEON.
Witnesses:

¥. TOBELMANN,
‘W, ROLLINS.




