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UNITED STATES

PaTENT OFFICE.

ECKLEY B. COXE, OF DRIFTON, PENNSYLVANIA.

PACKING FOR PISTONS, PISTON-RODS, &oc.

SPECIFICATION forming part of Letters Patent No. 419,034, dated January 7, 1890.
Application filed October 5, 1888, Serial No, 287,267, (Xo model.)

To all whom it may concerm: :

Be it known that I, RerkLEY B. COXE, of
Drifton, in the county of Luzerne,and in the
State of Pennsylvania, have invented certain
new and useful Improvements in Packing for
Pistons, Piston-Rods, &c.; and I do hereby de-
clare that the following is a full, clear, and
exact description thereof, reference being had
to the accompanying drawings, in which—

Figure 1 is a perspective view of a double-
plunger pump provided with the improved
packing. Fig. 2 is a side elevation of the
same, showing in longitudinal section the
packing -cylinder which connects the water-
cylinders. Fig. 3 is a vertical section of the
same upon line z « of Figs. 1 and 2. Fig. 4
is an enlarged longitudinal section of the
packing-cylinder and packing-feeding mech-
anism when adapted foruse of water-pressure
for feeding the compressible packing. Fig.5
is a like view of the same in cross-section.
Figs. 6 and 7 are similar views of said pack-
ing-cylinder and packing-feeding mechanism
when adapted for feeding by means of a
weighted piston, and Fig. § is a central lon-
gitudinal section of a steam-cylinder and pis-
ton having the piston and piston-rod packed
in accordance with my improved method.

Letters of like name and kind refer to like
parts in each of the figures.

In the use of steam-engines, pumps, and
other mechanisms in which a rod, plunger, or
other longitudinally-movable part works into
and out of a compartment under pressure a
joint is usually formed by means of hemp,
cotton, rubber, asbestus, or other like sub-
stances, mixed with a grease or other lubri-
cant, which are compressed by a metal stuff-
ing-box and gland until they closely fill the
space around the moving part; but as care
and skill ave required in the adjustment of
the gland it frequently happens that undue
friction is caused between the same and the
part packed, and an excessive wear between
or the cutting together of the metal surfaces
results.

In case of pistons moving within a eylinder
and requiring to be packed against a press-
ure, it has heretofore been customary to pro-
vide it with peripheral metal rings, which
were caused to exert an outward pressure;
but in such instance, also, care and skill were

necessary to prevent undue pressure between
the packing-rings and cylinder, and also to
prevent unequal pressare, which would have
a tendency to move the piston out of the cen-
ter of the ¢ylinder, while, under any circum-
stances, such packing has required to be lu-
bricated, and a failure to supply thereto the
necessary amount of lubricant has resulted
in a considerable friction, and frequently in
the cutting of the bearing-surfaces.

The object of my invention is to enable
pistons, rods, pump-plungers, and other like
parts, to be packed against pressure, and at
the same time insured against injurious frie-
tion; and to this end such invention consists
in the construction, eombination, and ar-
rangement of parts, as hereinafter described
and claimed.

‘While my invention is applicable to every
form of mechanism in which a movable part
is required to be packed against pressure, it
will sufficiently illustrate its principle of
operation to show its employment in conneec-
tion with a rod or plunger and a piston, and
for convenience I will show its application to
a mine-pump, which, as ordinarily construct-
ed, consists, generally, of two cylinders Aand
A, that are arranged axially in the sameline
upon a suitable base or bed, and are each
provided with a supply-pipe B, discharge-
pipe C, and the usualinlet and outlet valves,
which latter are not specifically shown.

‘Within the eylinders A and A is aplunger
D, that substantially fills the inner ends of
each, and by any suitable means is adapted
to bemoved to and fro longitudinally, so as
to constitute of each cylinder a single-acting
pump. The inner end of each cylinder has
heretofore been provided with an ordinary
stuffing-box and gland, and between such
parts the plunger has worked in the openair;
but I connect said cylinders by means of a
pipe E, that extends between their inner ends
and interiorly corresponds thereto in diame-
ter, so that said plunger may be moved freely
through the same without unnecessary space
between their contiguous surfaces.

At suitable equidistant points between the
ends of the pipe or connecting section E are
provided interior circumferential grooves e
and e, which, when the pump is in operation,
contain water, that operates to a certain ex-
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support a number of weights e

center of said section is formed a larger
groove €/, which preferably has a rloht-an-
gled form in cross-section, with sides thatare
beveled or flared outward for a certain dis-
tance from the inner periphery of said sec-
tion. Said groove is preferably made con-
siderably wider at its lower side than at its
upper side, so that its sides areat an angle to
instead of being parallel with each other.
Upon one side, at the longitudinal center
of the section E, is formed a vertically-ar-
ranged cylinder E’, which atits upper end is
inclosed by means of a removable head e?and

at its lower end communicates with the

lowest portion of the groove e by means of
a horizontal passage ¢®. Said eylinder is
provided with a piston &, that is adapted to
be moved vertically within the same, and is
preferably provided with a rod ¢’ which pro-
jects upward through a packed opening in
said head €% and is adapted to receive and
There is
also preferably provided a pipe K, that ex-
tends between the upper end of said cylinder
and the discharge-pipe C, and has a valve ¥,
by means of which water from said dis-
charge-pipe may, if desired, be admitted to
said cylinder above its piston.

A cock G, placed within the upper side of
the section E and communicating with the
upper portion of the groove ¢/, completes the
mechanism, the operation of which is as fol-
lows, viz: The piston e*is raised to the upper
end of the cylinder E’, and said cylinder
filled with a lubricant, which is preferably
composed of tallow, beeswax, and black-lead,
and the same combined in such proportions
as to render the compound as stiff as it is
practicable to force by pressure upon said
piston through the passage e® into the groove
¢’. After thecylinder E has been filled with
the lubricant the cock G is opened and the
piston e*is caused to descend, either by water-
pressure or by weights or force applied to its
rod €%, until said groove has become entirely
filled and the lubricant escapes through said
cock, after which the latter is closed, said
piston raised, and its cylinder again filled,
when by the applicationof the necessary press-
ure to said piston the lubricant surrounding
the pump-plunger D within the groove e’ will
be caused to fill the space so closely between
said plunger and the interior of the section
E as to prevent the passage of water from
one cylinder A to the other cylinder A. As
the plunger D moves to and fro through the
encireling ning of lubricant there will be
practically no friction at such point, and asat
each movement some of said lubricant will
adhere to the surface of said plunger,and
by it be ecarried to other points within
the packing-section and cylinders, the whole
of the Dbearing-surfaces of said parts will
soon become and will remain thor oughly lu-
bricated. The stiffness of the lubricant
will dsually cause it to so thoroughly close

the space around the plungerD as to prevent
the passage of water from a cylinder to the
packing-groove; but should such not be the
case the grooves ¢ and e will arrest the flow.
Said grooves will in a like manner prevent
the out\val d passage of the lubricant should

70

the space around the plunger be sufficiently

large to permit such flow. It will be seen
that the plunger must travel with greater
freedom than would be practicable if the old
form of packing were employed, and thatact-
ual contact between its surface and the sur-
rounding metal becomes substantially impos-
sible. In consequence of the greatersurface
of the lubricant upon the lower side of said
plunger than upon its upper side the upward
pressure tends to neutralize the weight of said
plunger, and by properly proportioning such
upper and lower surfaces the entire weight
of the plunger may be balanced so0 as to cause
the latter to be practically suspended.

When the pump is in use, the packing and
lubricating mechanism require no other at-
tention than to see that the lubricant - ex-
pelling piston is not at the bottom of its eyl-
inder,sothatsaid lubricant is under pressure.
The amount of pressure necessary for the
lubricant will depend upon the stiffness of
the latter and the closeness with which the
plunger is fitted, and may be regulated by
varying the diameter of the cylinder where
the piston is to be moved by water or by the
use of more or less weight, if such alone is
used; or, if desired, both water-pressure and
weights may be employed. Should water-
pressure be used and prove too strong, coun-
ter-weights may be applied to the piston-rod
for the purpose of reducing such pressure.
Of course spring-pressure may be employed
instead of weights, if desired, and the effective
sirength of the spring regulated in any usual
manner. ‘Should it be deemed more conven-
ient, or if the water to be pumped is acid or
muddy, the lubricant-moving piston may be
actuated by a piston in another cylinder, in
which steam or the foul water may furnish
the moving power. By this means the lubri-
cating-packing will be protected and injury
to its cylinder and piston prevented.

In Fig. 8 is shown an ordinary steam-cyl-
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inder I, containing a piston Iand piston-rod .

K, to which the invention is applied. Said
piston is provided with a centrally-located
peupheml groove 1, that by means of a radial
opening 7’ communicates with an opening £,
which extends axially through the rod K to
or near the cross-head I, at which latter point
said opening % extends upward into a lubri-
cant-holding cylinder B/, that corresponds in
construction to the like cylinder heretofore
described, and, like the same, has a spring-
pressed piston e, by means of which its con-
tents are forced into and caused to fill said
groove %, when said lubricant operates in
precisely the same manner ag in case of the
pump-plunger. If desired,parallel grooves #*

and +* may be formed within said piston at
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each side of said central groove 4, where they
will act to obstruct the ﬁow of steam and to
catch any lubricant that might pass outward.

As seen in Fig. 8, the front cylinder-head /
is provided with a stuffing-box 7/, that in-
teriorly is provided with a centrally-located
circumferential groove 2% which groove com-
municates with a lubricant-con talmno cylin-
der E’, that like those described is provided
with a Weloht or spring-operated piston, by
means of Whieh the lubricant is forced into
said groove /i, Other grooves h? and /:® are
preferably formed within said stuffing-box at
each side of said groove /%, but may he
omitted, if desired.

Having thus deseribed my invention, what I
claim ig—

1. As a means forpacking a joint between
and lubricating relatively moving parts, the
combination, with a stationary part in which
is provided an annular space, of a lubricant
receiving and containing reservoir adjoining
said stationary part and communicating with
the space therein at or near its lower side,
from which lubricant may be foreced into
said space at a uniform pressure, substantially
as and for the purpose specified.

2. As a means for packing a joint between
and lubricating relatively moving parts, the
combination, with one of suchpartsin which
is provided an annular groove whose cross-
sectional area is greatestin its lower portion,
of means whereby said groove may be filled
with a lubricant at its lower side, substan-
tially as and for the purpose shown.

3. As a means for packing a joint between
and lubricating relatively moving parts, the
combination, with one of such parts in which
is provided an annular groove whose eross-
sectional area gradually increases from its
top to its bottom, at which latter point it is
greatest, of a lubricant receiving and con-
taining reservoir from which lubucant may
be fo1ced into said groove, substantially as
and for the purpose shown.

4. As a means for packing a jointbetween

and Inbricating relatively moving g parts, the
combination, with one of such parts in which
is provided an annular groove of uniform
depth, but whose width is narrowest at its
top, from which point it gradually increases
toward its bottom, being widest thereat, of
a lubricant receiving and containing reser-
voir from which lubucant may be forced into

said groove, substantially as and for the pur-
pose set forth.

5. As a means for packing joints between
and lubricating relatively moving parts, the
combination, mth a stationary palt in which
is provided an annular space, of a lubricant
receiving and containing reservoir arranged
adgacent to said smtlonaly part and havmo”
near its lower end a passage communleatlnff
with said groove near the lower portion there-
of, substantlally asand for the purpose shown.

6. As an improvement in packing and lu-
bricating plunger-pumps, the combination,
with the plunger and the cylinders theleof
of a pipe connecting said eylinders and pro-
vided interiorly Wlth an annular lubricant-
receiving space and a lubricant receiving and
contmnmo reservoir from which lubucant
may be fo1 ced into said space, substantially
as and for the purpose set forth.

7. Asan improvement in packing and lu-
bricating plunger-pumps, the combination,
with the plunger and the cylinders thereof,
of a pipe connecting said eylinders and pro-
vided interiorly with an annular space, a lu-
bricant receiving and containing reservoir
from which lubricant may be forced into said
space, and a pipe connecting said reservoir
with the discharge-pipe of the pump, sub-
stantially as and for the purpose shown.

In testimony that I claim the foregoing I
have hereunto set my hdnd this 25th d‘Ly of
September, 1888.

ECKLEY B. COXE.

‘Witnesses:
Ervriort A. OBERRENDER,
ITArRY J. Davis.
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