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To all whom it may concern: -
Beit known that I, EUGENE FRANCOIS BOU-

LET, a citizen of the Republic of France, re-

siding at Montlu¢on, France, have invented

certain new and useful Iimprovements in Pis-

ton-Rod Packings, (for which I have obtained
Letters Patent in France, No. 234,758, dated
December 18, 1893; in Belgium, No. 107,804,
dated December 17, 1893; in England, No.
2,231, dated February 1, 1894; in Germany,

patent of addition thereto, No. 84,635, dated
May 21, 1895, and in Italy, Vol. XXVIII, No.
00,161, and Vol. LXXI, No. 31, dated April
13, 1894,) of which the following is a specifi-
cation. ' ' -
This invention relates to certain improve-
mentsin compound packings for piston-rods,
valve:spindles, stuffing-boxes, &e., for highly-
compressed fluids and gases, and particularly
to packings of that class in which annular
packing rings or elements are arranged sepa-
rately from each other and in which the in-
tervening space or spaces of the cylindrical
surface which is to be packed or made tight
1s in direct contact with the fluid under pres-
sure. - |

The packing is so arranged that each sepa-

rate packing ringorelementis pressed against
the cylindrical surface which is to be packed
or made tight with a different pressure from
that exerted on the adjacent rings or ele-

ments—a. €., in such a manner that the in-

nermost packing ring or-element is subjected
to the greatest pressure and the adjacent

rings up to the outermost to a gradually-de-.

creasing pressure. Furthermore, the pres-
sure fluid in the intervening spaces is under
a gradually-diminishing pressure from in-
ward to outward in succession, as the pres-
sure in each intervening space is maintained

at a fixed amount by the aid of special de-
vices. Inasmuch as each packing ring or ele-

ment on that side of it which is directed to
the inner end of the piston-rod is in contact
with a fluid of higher pressure than that of

the fiuid in contact with its end that is di--

rected toward the outer end of the piston-rod,
such element needs only to be made tight
agalnst a pressure representing the difference
between the two fluid-pressures. 3

- This invention is applicable also to the so-

glands dnd stuffing - boxes.
case the more highly compressed of the twd

| called ““‘hydrostatic” packings-such; for iri-

stance, as leather packing or packing for
In the former

pressure fluids in contact with the packing

ring or element is utilized for the purpose of

pressing such element against the surface to
be packed and made tight, so that on the as-
sumption that all the elements are of equal

_ | thickness it follows that each outer element
No. 78,301, dated February 10, 1894, and |

in succession is pressed against the surface

to be packed and made tight with a smaller
pressure than the next adjacent element on
‘the inner side.

The hydrostatie packing-rings must be sup-
ported against each other, and this may be
done either by means of spacial annular rings
or by a corresponding shape of the hydro-

‘staticrings themselves. In thelattercase the

ring-shaped hydrostatic packing-rings may
be formed with angular projections as sub-
stitutes for the special annular rings on the
concave side—. ¢., toward the next preced-
ing element-—or on the convex-side—i. e., to-
ward the next following element.

In order to make the hydrostatic packing-
rings—which, for instance, for high pressures
are best formed in metal—equally tight for
very low pressures, the concave surface of
each packing-ring may be lined or covered
with elastic material projecting slightly be-

‘yond the edge of the metal ring, so as to lie
“against the eylindrical surface to be packed

or made tight. This internal elastic cover-
Ing of the metal packing rings or elements
may be secured between the metallic element
itself and the supporting-ring, which may
or may not be firmly secured to said metallic
piece. |

In hydrostatic packings for glands and
stufiing-boxes a varying amount of pressure
per square unit of surface to which the cylin-
drical sturface to be packed and made tight
18 subjected by each packing ring or élement
18 produced by the elastic packing-rings,
which are subjected to the same pressure
throughout the stuffing-box, having gradu-
ally-decreasing external diameters from the
one end of the piston-rod toward the outer
end of the same. _
sure which is produced by pressing down the

{ gland acts upon annular plane surfaces of
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9 641,825

elastic packing-rings of varying areas, and
thus brings to bear in each a variable rela-
tive pressure per square unit of surface. At
the same time thehollow annular space within
the stuffing-box becomes largerin proportion
to the contraction in the external diameter
of the successive packing rings or elements
by steps, as it were. This step-by-step de-
crease in the fluid-pressure in the interven-
ing space between the packing rings or ele-
ments can be effected and maintained in va-
rious ways—such as, for instance, by means
of valves.

FFor the hydrostatic packing elements there
is another arrangement which may be recom-
mended, in which the stay-rings (which may
be cast in one piece with the metal bucket-
shaped piece or separate therefrom) are made
in two pieces—an inside and an outside one—
of which the inner one carries a capillary heli-

cal groove running around the inner surface

of contact between the two parts. With this
arrangement the length of the capillary chan-
nel can be made extraordinarily great. One
such arrangement which the inventor prefer-
ably adopts consists in connecting each in-
tervening space with the one that precedes it,
as well as with the one that follows 1t, and
also, similarly, the innermost element with
the inside of the eylinder and the outermost
one with the atmosphere or a low-pressure
accumulator by means of a capillary channel
of very great length. In this manner a very
sinall quantity of the fluid escapes from the
cylinder through the packing rings or ele-
ments into the open air or into the low-pres-
sure accumulator, passing from oneinterven-
ing space to the next with a considerable
diminution of pressure, owing to the great
amount of friction developed in passing
through the capillary channel. Forinstance,
this may be so carried out that of two adja-
cent intervening spaces the one with the
higher pressure is connected with the wide
end and the other, which has the lower pres-
sure, with the narrow end of a conical boring
in whichisarranged a conical valve-like plug,
in the conical surface of which is cut a spi-
ral groove of minute sectional area, ranning
from one end to the other. These conical
borings and plugs are well adapted for use
in stuffing-boxes in the cylinder or gland,
with hydrostatic packing-rings preferably in
the element itself.

The employment of cone-shaped plugs, as
described, has the advantage that they act
as valves for the purpose of filling the inter-
vening spaces and, if required, the cylinder.
IFluid is introduced from outward to inward
through the entire series of conical borings.
Asimilaradvantage mayalsobeobtained with
the divided stay-rings, with a spiral groove
running around one of the dividing-surfaces,
by making said surfaces conical, so as toem-
ploy one or the other of the divided parts in
the same manner as the conical plug. The

| rangement, in which the biconical annulanv

piece is fitted within the upper part of the
undivided ring. |

In carrying out the foregoing principles the
invention consists, primarily, of a piston-rod
packing provided with intervening spaces be-
tween two successive packing -rings, each
space being filled with a fluid, the pressure
of which decreases gradually with each inter-
vening space from the high-pressure to the
low-pressure end of the packing, said pack-
ing rings or elements being supported by
stay-rings and pressed against the surface to

be tightened with an intensity decreasing

oradually in the same direction.

The invention consists, further, of certain
details of construction, which will be fully
described hereinafter and finally pointed out
in the claims.

In the accompanying drawings, Figure 1
represents a vertical central section of a pis-
ton-rod packing constructed according to my
invention. TFig. 2 is a horizontal section of
the packing. Fig. 3is a portion of the pack-
ing shown in Fig. 1 drawn on a larger scale.
IFig. 4 is a detail vertiecal fransverse section,
and Tig. 5 a plan, of one of the packing-rings
made of conical shape. Fig. 6is a detail ver-
tical transverse section of a packing-ring of
rectangular cross-section. Fig. 7 1s a verti-
cal transverse section of a packing-ring for
olands or stuffing-boxes, in which the pack-
ing-ring is made of U-shaped cross-section
and filled with flat superposed packing-rings.
Fig. 8is a modified form of the packing shown
in Figs. 1 and 3, showing the arrangement
with spiral grooves in the outer surfaces of
the stay-rings. Fig. 91sa vertical transverse
section of a packing in which the spiral
orooves are likewise arranged on the outer
face of the stay-rings, but in which the pack-
ing-ring in place of being made U-shaped
is made angular or L-shaped and in which
the stay-rings are separated by intermediate
packing-rings. Figs. 10 and 11 are vertical
transverse sections of two arrangements of
packing-rings in which the concave surface
of each packing-ring is lined with elastic ma-
terial, Fig. 10 showing two separate rings for
the wings of the stay-rings, while in Ifig. 11
each stay-ring is divided into an outer and
an inner section, which are tightly fitted to-
oether at their conical faces. Iig.121sa ver-
tical transverse section of a piston-rod pack-
ing in which the entire core of packing-rings
is not directly inserted into the cylinder, but
arranged in a separate conical box which is
inserted into a corresponding recess in the
cylinder., Ifigs. 13 and 14 are vertical trans-
verse sections of packings in which the pack-
ing-rings are clamped at their ends between
the stay-rings, so that only a small portion of
the rings is placed in contact with the piston-
rod. Iigs. 15 and 16 are respectively a ver-

| tical transverse section and.a plan of a pis-

ton-rod packing in which valve-plugs are em-

same cffect may be obtained by a third ar- l ployed that are arranged in special boxes in-
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-

serted into the cylinder and which show a | The decreasing pressure which acts on the

modification of my construction, and Fig. 17
18 a vertical section showing the application
of my principle to the valves and valve-spin-
dles of a high-pressure valve-gear. |
Similar letters and numerals of reference
indicate corresponding parts throughout the
figures. | |
Referringto the drawings, P represents the
piston-rod, and C the cylinder. The packing-
ring 1 1 is formed of U-shaped cross-section
and fitstightly against the piston rod P,as well
as agalnst the cylinder C, while the packings
22,3 3,and 4 4 are each made of two pieces of
angular or L-shaped  cross-section, as shown
clearly in Figs. 1 and 3. Between the pack-
Ing-rings 2 2, 3 3, and 4 4 are arranged stay-
rings R* R® R% so that in the same manner
as with the single packing-rings 11, of U-
shaped cross-section, the tight fitting of the

entire annular space between the packing-

rings is obtained. The lower ends of the
stay-rings R’, R?% R3, and R* are enlarged or
thickened, so that only a comparatively small
ring-shaped portion of the surface of the pack-
ing-rings isactually in use when the packing-
ring is given such a diameter that in its nat-
ural position it would not hug directly the
surface to be packed. By this arrangement
1s prevented the crowding up and forming
folds of the wing of the packing-ring which
presses against the piston-rod, by which
crowding an increase of friction would be pro-
duced. The diminution of the hydrostatic

pressures in the spaces between the packing-

rings is produced by means of cone-valves &’

2* 2°; (shown in Figs. 1 and 3,) which are pro-

vided with spiral grooves on their surfaces
and which valves close up almost entirely the
connecting-channels between two successive
interior spaces. The channels are tightly
packed at the point of connection between
one stay-ring and the adjacent one, so that
the liquid under pressure cannot enter to the
tightly-clamped parts of the packing-rings.
Through the packing-ring 1 1 extends a small
tube, which 18 soldered into the stay-ring R’
and tightly set into the base of the next ad-
Jacent stay-ring R, Fig. 3. The ends of the
packing-rings11, 2 2, 3 3,4 4 are capable of
free motion in the annular spaces or cham-
bers a’ a® a®, which are formed between the
stay-rings R" R* R® R* and the piston-rod at
one side and between the stay-rings and the
cylinder at the other side. The thickened
surface of the stay-ring R’ bears directly
against the packing-ring 1, while the ends of
the stay-rings R* R® bear on collars n? nd,
which are interposed between the sectional
packing-rings 2 2 and 3 3. The pressure of

the packing-ring 1 I upon the next following
stay-ring is transmitted upon the annular
wings 7* n° of the following stay-rings and
transmitted to all the rings and packings be-.
low the same; so that it is sometimes neces- |
sary to increase the thickness of the rings so
as to resist the gradually-increasing load.

of my improved piston-rod packing.
| case the capillary channelsx 2' 2°, &e., are

packing-rings is regulated from one pack-
ing-ring to the other by means of the capil-

lary channels which are formed by the spiral

grooves of thecone-valveslocated in the stay-
rings R' R* R3 &c. The fluid is received at

its maximum pressure on the packing-ring 1
1, flows then to the packing-ring 2 2, and so

on from packing-ring to packing-ring until
1t 18 conducted off to the outside of the pack-
ing.  While the flnid passes through these
capillary channels of the cone-valves z' x? o3,
&ce., it meets a resistance due to the friction
in said channels, which gradually decreases;
but in order that this gradually-decreasing
pressure shall take place the fluid must be
able to pass away to the outside of the pack-
ing, either into the atmosphere or into some
receptacle. These capillary channels may
be formed in other ways than by means of
spiral grooves on the cone-valves; but the
latter are preferred on account of the facility
with which they can be produced.
Fig.4showsasection, and Fig. 5a plan view,
of aconical packing-ring, and Figs. 6 and 7 are
respectively vertical transverse sections of
an ordinary packing-ring and of a modified
form.of packing-ring employed by me. The
conically-shaped packing-ring has the advan-
tage over the ordinary packing-ring (shown
In Fig. 6) that even after considerable wear
of the same by the pressure of the fluid there-
on the edge of the packing will still press
against the piston-rod, so that the tight pack-
ing of the same is retained. Fig. 7 shows a
packing-ring in section, which consists of an
exterior portion of U-shaped cross-sectionand
a number of interior superposed rings. The
latter are formed of substances of different
degrees of elasticity and in such a manner
that the more elastic ones are located in the
center. If such a packing-ring is pressed to-
gether by the cover of the stuffing-box, the
packing-ring is pressed at the middle with
greater pressure against the piston-rod, while
the pressurediminishesgradually toward both
ends. Forsmall diameters of piston-rods the
manufacture of packing-rings of leather or
other substances can be made only with con-
siderable difficulty, and it is therefore best to
prepare the rings in the following manner: A
straight strip of U-shaped ecross-section is
irst cut, and both legs of this strip are pressed
into corrugated form, which corrugated form
disappears by bending the piece in circular
shape. The strip is then again corrugated,

and then again bent into a circle of smaller

size, and so on until a closed ring is formed
from the strip. The ends are then cut off ob-
liquely, soastooverlapeachother. Ongluing
them together the packing-ring can be used
for hydrostatic packings, such -as shown in
Figs. 13 and 14, and for the packing shown
in Fig. 17. | ‘

Fig. 8illustrates an additional modification
In this
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arranged on the exterior surtface of the stay-
rings R, while the annular chambers ¢’ ¢?
are located adjacent to the piston-rod. Yo
connect the channels of one stay-ring to the
channelof the nextadjacent packing and stay
ring, it is necessary to introduce small tubes
9" g* ¢
shape, onlytheirinner wingsserving for pack-
ing the piston-rod, while the packing for the
cylinder C is obtained by the outer ends of
the packing-rings, which ave tightly clamped
between the stay-rings similar to stuffing-box
packings. Channels d?, e, d% €°, and ¢* con-
nect the tubes ¢’ g° g° with the chambers o’
a? a® on the piston-rod side and with channels
¢* ¢ ¢! on the cylinder side of the packing.
IFig. 9 shows still another arrangement.
In this construction the capillary channels
x' 2 2% ot are also arranged in the outer sur-
face of the stay-rings R’ R* R?, but the outer
bent ends of the packing-rings are shortened,

“so that the echambers ¢? ¢3 ¢! ecan be connected

directly with the inner chambers a’ a® a® ¢! by
short channels ¢’ e* ¢® ¢t  In this case, how-
ever, 16 1s necessary to put between the ad-
jacent faces of the stay-rings a packing which
serves for the double purpose, first, of pre-
venting the end pressure to pass to the face
end of the packing-ring, and, secondly, of fa-
cilitating the tight connection of the outer
surface of the stay-rings with the cylinder C.
These packings are indicated by letters n’ n?
n® nt in Fig. 9, and a gradually-increasing
number of them are arranged from the stay-
ring R’ to the stay-ring R® so that on the
tightening of the cover or lid first the pack-
ing 7’ between the stay-rings R’ and R*is com-
pressed and the stay-ring R? tightly pressed
against the eylinder, while by the additional
tightening of the cover the packings n? be-
tween the stay-rings R*and R3are compressed,
and thereby the ring R® tightly pressed
against the cylinder, and so on.

Ifigs. 10 and 11 show two arrangements in
which the concave surface of each packing-
ring is lined with elastic material. In Fig, 10
two separate packing-rings 1 1 2 2, &e., are
arranged at both sides of the stay-rings 1 2,
&e., and are secured by pinching their inner
edges between the adjacent surfaces of the
stay-rings. In Ifig. 11 each stay-ring is di-
vided into an outer section and an inner sec-
tion, which are tightly fitted together at their
conical faces, so as to allow the inner section
to be lifted along the outer section. A#t the
conical faces of the inner sections spiral
grooves &' x* 2? are cut out for the same pur-
pose as the spiral grooves in the cone-valves
heretotore described. 'The tapering wings of
each stay-ring are held in their places by the
lower end of the adjacent stay-ring, the inner
upon the inner line of the inner section and
the outer upon the outer line of the outer sec-
fion.

I'ig. 12 shows the construction of a pack-
ing 1n which the packing-rings correspond
to some extent with those shown in Fig. 9.

The packing-rings are angular in

641,825

| The packing-cone in this case, however, is not

located immediately in the eylinder, but is
arranged in a conically-tapering box M, which
is fitted with its still greater exterior conical

surface into the cylinder C. 'The spiral

arooves ' x* x® are located on the exterior
surface of the box M and are connected by
channels e° ¢? e ¢° in the wall of the boxwith
the inner annular chambers a’ a® ¢? a* ¢’ and
the chambers ¢’ ¢? ¢ ¢* ¢® between the stay-
rings, piston-rod, and cylinder. In place of
fitting the box so exactly into the ¢ylinder C

that the liquid under pressure can only circu-

late in the cross-sections of the spiral grooves
there is a wire wound around these grooves,
which is compressed by the forcing in of the
boxintothecylinder,sothatthespiral grooves
are filled up, but in place of the same, be-

tween the adjacent convolutions of the wire.
“and the surfaces of the piston-rod and eylin-
der, another capillary channel of rectangular

cross-section is obtained. 'This kind of capil-
lary channel can also be supplied to the stay-
rings shown in Fig. 9. At the inner face of
the box M the tight fitting of the stay-rings
R can be accomplished in any desired man-
ner. DBetween the stay-rings R’ R? 1t is ac-
complished by the compressed inner end of
the packing-ring 11, while on the bottom por-
tions of the other stay-rings small annular

75

80’

QO

95

packing-rings n' n® 72® n* are employed. The

box M and the packing-cone may be tight-
ened together by the same cover. In Kig. 12,

however, mechanism is shown by which both

can be individvally adjusted. The cover
presses directly on the packing-cone and is
tightened by an L.-shaped surrounding sleeve,
which engages by its inner portion the flange
of the cylinder C where it presses against a
U-shaped packing-ring, whichissubjected to
high pressure in connection with an annular
piston-ring and a fluid-supply channel below
the same. On the outer cyvlindrical end of
the conical box M presses an annular piston-
ring, which is subjected to high pressure by
a similar fluid-supply channel. The fluid
under pressure, which passes between the
conical box M and the cylinder C by the cap-
illary pressure-regulating channel, is taken
up by an annular channel and conducted
from the same to the low-pressure accumu-
Jator or by means of a conical valve I3, pro-
vided with spiral ontlet-grooves and an axial
bore in its stem, to the atmosphere.

has to be very carefully attended to, as the
pressure with which the packing-cone is
forced on its seat is diminished by the en-
trance of the fluid under pressure correspond-
ingly, so that, for instance, the tightening
which is due to the spiral channel is lost when
the wire has not a sufficient degree of elas-
ticity. Itistherefore advisable to use forthe
box M a metal of considerable strength, but
of a greater degree of elasticity than that used
for the cylinder C. 'T'he box M can thus fol-

| low the expansion of the cylinder C, which i3

The as-
sembling of the packing shown in Fig. 12

ICO

105

I10

115

120

125

130




IO

641,825 |

produced by the hydrostatic pressure, with
sufficient foree, so as to keep the wire in the
grooves x under pressure and secure thereby
the proper packing of the box. This object
18 properly secured if for the box M an elastic
red metal is employed and for the cylinder
cast-iron or for the box M steel, with a con-
siderable addition of nickel, and ordinary
steel for the cylinder. |

Fig. 13 shows a packing in which the pack-

ing-rings are at the upper and lower ends re-

20

30 .

tained firmly by the stay-rings, so that only
a very small contact-surface between them
and the piston-rod is obtained. Two adja-
cent stay-rings are separated by intermediate
separating-rings S 8’ S?, &c., which transmit
by means of channels d d’ d?, &ec., the pres-
sure from the outer surface of the packing-
rings to the inner surface of the same.

Fig. 14 shows a packing similar to that
shown in Fig. 13, but with the packing-rings
arranged adjacent to the cylinder C and not
adjacent to the piston-rod, asin Fig.13. The
lowermost separating-ring acts as the piston-
cover, which takes the place of the cover in
the packings heretofore described.

Figs. 15 and 16 show a special form of pis-
ton-rod packing, in which the cone-valves z’
x* 2° are not located directly in the cylinder
C, but in special boxes ¢ ¢? ¢3, of which the

. latter two inclose at the same time the pack-
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Ing-rings more especially. Forlooseningand

tightening the conical valves ' 2® 2% in case
a closing up of the capillary channels of the
same should take place and the cause there-
of should be removed by a current of fluid
under stronger pressure: tightening-screws
are arranged, one of which is formed in one
piece with the conical valve «’, while the oth-
ers are formed separately therefrom. One of
these tightening-screws is provided with a
longitudinal bore extending through its whole
length, so that the outwardly-passing pres-
sure-fluld can be conducted to the low-pres-
sure accumulator or to the atmosphere.
Packingsof the hereinbefore-described con-
structions cannot only be used for the pistons

- and piston-rods of pumps, power-motors, &e.,
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but also for'many other applications—as, for
Instance, for the packing of valve-spindles,
of compressors, &c. -Fig. 17 shows an ar-
rangement in which different applications of
my improved packing are shown as applied

not only to the valve-spindles, but also to the

valve-seats themselves. Some of the pack-
ings show a somewhat-different construction
and are intended to serve only as examples
of the various combinations of which my pack-
1ngs are capable.
valve-seats for the valves X and X' are em-
ployed packings with inclosing boxes M. The
different packing-rings for the valve-seat X
are elastic rings of conical shape, which are
clamped at their outer ends between the stay-

rings R and the intermediate packing-rings,

while the intermediate rings are formed of

rings of porous or other material through |

In the construction of the

| which fluid- under pressure can percolate.

In the valve X' the middle packing-ring is
constructed as a hydrostatic ring, according
to the construction shown in Fig. 13, so that
the pressure between the ends of the pack-
ing-ring is somewhat higher on one side than
on the other. The valve-spindle T is pro-
vided with a eylindrical stuffing-box formed
of three packing-rings, of which the two first
ones are made according to Fig. 7. The stuff-
ing-box of the valve-spindle T is made of a
step-shaped stuffing-box, the individual pack-
ing-rings of which are likewise made accord-
ing to Fig. 7, but with the difference that the
exterior U-shaped packing-ring incloses be-
sides the elastic rings an exterior porous ring
through which the fluid under pressure actson
the elasticrings. In place of the porous ring
a group of rings or segments with permeating
joints can be used, or a ring of metal gauze
or similar construction. The valves are op-
erated by the oscillating lever E of the valve-
gear, the thumbs of which lift the valve-spin-
dles and produce thereby the working of the
valves. This figure shows the application of
a number of elementary principles contained
in my different improved piston-rod packings
and is a good illustration of the same. In
this case the fluid or gas under pressure is
supplied through the channel H and J and
conducted off through the channel at the op-
posite side of the same.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. A compound piston-rod packing, com-

posed of a plurality of packing-rings and stay-
rings for supporting the same, said stay-rings
and packing-rings being provided with inter-
vening spaces or chambers communicating

with each other and filled with a fluid, the

pressure of which decreases gradually from
one space or chamber to the other from the

~high-pressure to the low-pressure end of the
packing,

so that said packing-rings are
pressed against the surface of the piston-rod
with pressures decreasing in the same direc-
tion, substantially as set forth.

2. A compound piston-rod packing, consist-
ing of a plurality of packing-rings, stay-rings
for supporting the same, annular spaces or
chambers intervening between the packing-
rings and stay-rings, and channels communi-
cating with said annular spaces or chambers
80 as to conduect a fluid under pressure from
one chamber to the other, substantially as set
forth.

3. Acompound piston-rod packing, consist-
ing of a plurality of packing-rings, stay-rings

for supporting said packing-rings, annular

spaces or chambers intervening between said
packing-rings and stay-rings and between the

stay-rings and the surface to be tightened,

and channels in said stay-rings communicat-
ing with each other and with said annular

spaces or chambers, substantially asset forth.

4. A compound piston-rod packing, consist-
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ing of a plurality of packing-rings, stay-rings

for supporting the same, annular spaces or
chambers intervening between the packmm

"rings and stay-rings, main channels in sald
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stay -rings communicating with each other,
and 1a,te1*a1 channels connectmw the mailn

channels with said intervening spaces or

chambers, substantially as set forth

5. A compound piston-rod packing, consist-
ing of a plurality of packing-rings, stay-rings
for supporting said packing-rings, said stay-
rings being provided with capillary channels
commumcatmrr with each other, annular
spaces or chambels intervening between the

packing-rings and stay-rings and the surface

to be packed, and lateral channels connect-
ing said capillary channels with said inter-
vening spaces or chambers, substantially as
set forth.

6.- A compound piston-rod packing, pro-

vided with a plurality of packing-rings, stay-

rings for supporting the same, annular spaces
or chambers formed between said stay-rings
and packing-rings and between the same and
the surface tobetightened, longitudinal chan-
nels in said Sffﬂ}—lll’lﬂ"% connnunle.-l,blnfr with

each other, and lateral channels connecting
said long1tud1nal channels with said inter-

vening chambers, substantially as set forth.

7. A compou nd piston-rod packing, consist-

ing of a plurality of packing-rings and stay-

rings for the same, said stay-rings being pro-
Vlded with conically-tapering channels and

conically-tapering plugs located in said eha,n-_

nels and provided with capillary channels on

their surfaces, substantially as set forth.

S. A compound piston-rod packing, consist-

ing of a plurality of packing-rings, stay-rmﬂ'q
for the same, annular channels intervening
between smd stay-rings and packmw-ungs.

channels in said stay-rings communicating

‘with each other and with said annular chan-

nels, and an exterior box extending over all

‘the stay-rings, substantially as set forbh

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two SlleGl‘lblﬂﬂ' witnesses.

EUGENE FRANCOIS BOULET.

- Witnesses:
GEORGES CHAPUIS,
JACQUES CONDOMET.
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