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-~ .. Invented certain new.and useful Improve-

10 aswill enable othersskilled in the art to whilch

- UNITED STATES PATENT OFFICE.

- EDWIN W. TUCKER, OF SAN FRANCISCO, CALIFORNIA.

 PISTON-ROD PACKING.

. SPECIFICATION forming part of Letters Patent No. 723,220, dated March 17, 19083,
T e f_Appliléatiun_lﬁ_le._dl Jun612;1900. Serial No. 20,075, (No model) |

- o all whom wmay@gn(}grn
-~ . Beitknown that I, EDWIN W. T

| JOKER, a

- citizen of thu United*i_Sta;te‘s, residing at 818
in.the county of |

Page street, San Francisco,
San Francisco and State of -California, have

- ents in Piston-Rod Packing; and I do here-

--."fb}’- declare the following to be a full, clear,

~and exact description of said invention, such

1t most nearly appertains to make, use, and

a . practice the same.

| o ‘This iﬂVGHtiOH&{I?EMt_@S_t_o impmi{éméutg in
~ metallic packing and case for use upon piston-

15 l .. .
.~ and more particularly for use-where high |
EEE - .bressures of steam or other gases or flnids are

rods, valve-stems, and similar constructions,

used. .
- . Inthedrawings, Figure'1 represents a ver-
20

tical section of the packing as applied to the

- piston-rod of asteam-engine, showing the rod
~~+  and packing in a central position. Fig. 2 is

- a plan view from above. showing the upper
ring or follower and spring-pockets with con-
necting-webs.: Fig. 8 is. a

plan view of the

rings or yokes which hold the packing-blocks

Lo . and springs. Fig.4is a longitudinal section
- of the stuffing-boxes, showing an alternative

~ construetion in the upper packing - boxes.
L Fig. 5 is a longitudinal section showing the
.. pressure-breaker used as a single packing.

The objects which the present invention

- has in view are to accommodate the oscilla-
- .~ tion of the piston-rod, to relieve the eXCess

35

pressure of the packing upon the rod, to avoid

o the wearing of the joints, and to prevent the

T

s

- The invention consists, primarily, in pro-
viding end collars or rings to receive the.
- packing members between, the outersurfaces

.  passageof waterfrom the cylinder to the gland
g ~containing the packing. L

“. or’edges of which collars are formed to a seg-

mental ball shape the center of the curva-
ture of which is the center of the combined
Ppacking member and collars, and, further, in
 providingseats within the stuffing-boxes, also

- formed to a corresponding curvature, upon

 which andagainst which the said collars have

 their bearings.

It further consists

- 59 It further consists in interposing between
- thesaid collars and the packing members re-

o

2

lieving the resilient members by preventing
possible jamming of the packingin the stuff-
ing-boxes. | .

It farther consists in providing packing
collars or rings to encompass the piston-rod

and so formed with conical-shaped ends to

seat within cup-shaped collars, so that end
pressure as well as side pressure upon the
packing-rings will result in a. tightening of

the said collars upon the piston-rod.

It further consists in the construction of a
box or casing to hold.the outer nacking mem-
bers so constructed as to release the said
members from the pressure of the eylinder,
while admitting of the ready removal of the

packing-blocks. _
‘T'he invention further consists in a partie-.

‘ular construction and arrangement of the
‘parts as shown in thedrawings, in which the

letter A represents the end of the eylinder,
the letter B what is herein termed the ‘‘in-

ner” stuffing-box, the letter C what is herein
termed the ‘‘outer” stuffing-box, and the let-
ter D the casing forming the outer stuffing-

inder A by means of the usual bolts E.

box. Thislatterisbolted totheend of the eyl-
The
piston-rod shown in the drawings is indicated
by the letter F. -- o --

In Figs. 1 and 4 the invention is illustrated
as having double stuffing-boxes, and these

are formed by the partition G.

. T'he preferred form of construction is that

shown at Fig. 1 of the drawings, having the

| inner and outer stuffing-boxes, which I will

describe in the order as above named. The:
pressure-breaker or upper packing-ring 1 is

constructed of a suitable material, the tex-

| tare of which will notcut the piston-rod and

which will be practically unaffected by the
heat of the eylinder or the steam or of other

gases or fluids contained therein. It is con-

structed in the usual manner, except as to the

~ends, which, as shown in the drawings, are

made conical in form. While this shape is
shown as a straight-walled cone, it will be
understood thata curved wall might perform
the function for which it is intended. Fur-
ther, by means of these cone-shaped ends I
am permitted to accommodate the construe-
tion to varying steam-pressures within the
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cylinder by making the conical ends in some
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instances more perpendicular than in others,

with the effect that the end pressure results
in less shrinking of the packing-ring. Fitted
over both ends are the cups 2 and 3, which
are formed to aceurately fit the ends of the
collarl. The perforationsoropeningsin these
cups are constructed toneatly but not tightly
fit the cireumference of the piston-rod. 'The
outer surface of the ring 2 is recessed or cut
away from the inner edge in order to produce

the effect of two surfaces wiping past each

20

- of the rings 4. | -'
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other, and thereby avoid wearing the inner
edge of the rings rounded. = Against the outer
faces of both collars 2 and 3 are placed the
ball segmental rings 4 4, which, as stated, are
formed with ball-like surfaces the center of
thecurvatureof whichis the centerof thecom-
bined packing. The ball-surfaces of these
rings 4 4 are seated upon suitable seats pro-
duced in the edges of the ring 5 and the par-
tition G. The ring 5 is loosely fitted in the
inner end of the stuffing-box B and may be
changed by substituting rings of varying
thickness, and thereby produeing .various
strains upon the springs 6 6, which are seated
in recesses or pockets provided in the cup 3

and bearing against the adjoining surfaces

In mounting this packing so far described
the ring 5 is first inserted in the stuffing-box
and is followed by the upper ring 4, the cup
3, with its springs, the packing 1, the cup 2,
the ring 4, and the partition G, which is firmly
secured by the casing D, into which 1t fits.
When thus in position, it will be noted the
pressure - breaker or packing-ring 1 grasps
tightly the piston-rod, and by reason of 1ts
construction and the cups 2 and 3 within
which it is contained the more end pressure
that is exerted upon the packing-ving the
tighter the packing-ring is forced against the
piston-rod, thereby automatically tightening
the joint through which the steam would pass
asthe pressureisincreased. The ball-shaped
faces of the rings 4 4 permit the piston-rod
toassume its natural position by moving upon

their seats at both ends of the stufiing-box.

The rings 4 4 thus maintain the joint between
the seats of the rings tightly closed in all the
positions of the piston-rod, thereby prevent-
ing the exit of steam from the interior of the
stuffing-box past the partition G. This op-
eration is largely facilitated by the springs
6 6, which maintain a direct bearing or thrust
through the packing members upon all parts
of the rings 4 4. |

Where a single packing is used, as shown
in Fig. 5, the partition G is superseded by
the flat form of the casing D.

The cone-shaped ends of the pressure-
breaker or packing-ring 1 and the cup shape

of the cups 2 and 3 are varied according to

the pressure under which the piston is work-
ing. In high-pressure cylinders the cones
are made much more abrupt, while in low-

|
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pressure cylinders the cones are more acute,
oiving thereby less contractile force for the

pressures upon the cups for the higher pres- .

sures and more contractile force for the lower
pressures. | |
~ Where the construction demands the em-
ployment of two stuffing-boxesand two pack-
ing members, they are preferably constructed
as shown in Fig. 1, where the packing-blocks
are formed in segments, as shown in Kig. 5,
which are forced inward bysprings 7 7, which
press upon the blocks 88 and force the same
against the surface of the piston-rod. Inthe

‘usual construction there are two series of

these packing-blocks,theinner and the outer,
and for convenience of construction they are
carried in- independent casings 9 and 10.
They are formed of any suitable material
and, as stated, are held in position against
the piston-rod by means of the springs 7 7.
In this particular construction, however,
these packing-blocks and the springs are
thoroughlyincased by means of a top and bot-
tom covering 11, securely bolted together,
forming a steam-tight joint. (Shown in Figs.
1, 2,and 3.) This top covering or follower is
provided with receptacles or pockets 12 to
contain spiral springs to bear against a ball-

shaped ring 4 and similar in constraction to

the ring ball-like device above described In
the inner stuffing -box. The springs con-
tained in the receptacles or pockets 12 are
substantially the same in construction and
funection as those deseribed with reference to
the inner stuffing-box. At the outer side of

| the packing members is formed a collar or

what might be termed ‘‘neck-bushing” 13,
extending above the inside of the cylinder to
prevent the access of water to the stuffing-
box, on which is produced a ball-shaped ring
the function of which is the same as the outer

ring 4 in the inner stuffing-box.

The remainder of the construction of this
invention is such as will be most suited to the

_demands of the work to be performed.

By means of this double construction of

stuffing - boxes and independent packing
‘members having ball-shaped outer surfaces
‘bearing against the stationary parts of the
‘stuffing-box the piston-rod is permitted to
‘have lateral movement or oscillating move-
‘ment without jamming the packing members
‘and without causing any leakage past the
‘packing members, as above set forth with

reference to the inner stuffing-box.

In Fig. 4 is shown the alternative construe-
tion in which the packing-rings 8 8 of thé

1

outer stuffing-box are contained in the cone-
shaped box 14, which rests upon the ball-
shaped ring 4 to close the outer exit of the
stuffing-box. The collar 11 in this instance
rests directly upon the packing-collars,sothat
any pressure wnich would cause the steam to
escape would compress the packing-collars in

| the cone-shaped cup 14, thereby closing them
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.. drain-tube H, which is suitably connected fo
.~ the condenser of the engine. The opening I

© ' outerring 13 and’

20

ffff' _t :_:.'::-3cf

in the outer stuffing-box is intended for a
like purpose and may be similarly connected,

thus saving any leakage or waste of water in

marine engines,where such saving is particu-
larly desired. @ R
- It is for the parpose of providing an oiling
- device for the piston-rod that I have extend-
_ ed the outwardly-projecting flange from the |
| . pierced the same with the
‘holes L I, which lead from the space (marked
o K) to a similar space inside the flange and
- surrounding the piston-rod.. The oil is led
. from the oil-cup O, through the channel J,
- into the space K. The portion between the
- end of the casing D and the space K is filled
el 280 _
© o in place by the cap N tightly around the pis-
- ton-rod.' In a vertieal engine, such as illus-
- trated in the drawings; this waste M becomes
-~ saturated with oil from the space K and forms
the bottom of the space K to carry the oil
- therein'and in the space on the inside of the
. ilangesurrounding the piston-rod. This con-
- struction forms an oil-pocket in which the

with packed waste M or wool, which is held

. piston-rod operates. -
.35
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~ Having thus deseribed '-my in venticm, what
- Ielaim as new, and desire to secure by Letters

Patent, is—

1. In a -packi'ﬁ'g for piston-rods, _thé combi-

~nation with an inclosing stuffing-box having
concave seats at both openings; a longitudi-
- nally-sectional pressure-breaker, having cone-
~ shaped ends; ball-shaped members having

center openings of greater diameter than the

| _piston-md,finterpa;)sed between the said cups

and the concave seats in the stuffing-box; a

 cushioning device interposed between one of

- the said cups and the ball-shaped member lo-

. .5_5 __

e 6o

- cated thereat: substantially as described.
~ . 2. Inapackingforpiston-rods and like con-
o 50 _

..~ rod; of two connecting siuffing-boxes hav-

- ing a partition, having a central opening, the

. inner edges of which are formed to form the
-~ seats of ball-joints on opposite sides of the
RIS ‘partition; separate packing members for said

.. piston-rod adapted to enfold the said rod _
. within each of the said stuffing -boxes and
. comprising loosely-connected end pieces the
| . outer surfaces of which are ball-shaped; and
. -resilient cushions interposed between the
. said end piéces to produce an even pressure
- . of both end pieces against the seats provided |
~ . in the stuffing - boxes, substantially as de-
. scribed, whereby a piston-rod may be dou-|{

structions, the combination with the piston-

J

the more tightly upon the piston-rod. The |
construction of the two collars 4 13 and the
action of them is-exactly similar_to that de- |
scribed in the other formns of employment of
‘this invention. =~ = S
-+ To prevent the accumulation of water in
. the inner stuffing-box, I have provided the

I

ble-packed to allow of independent lateral

movement of the same in each box.
3. In a packing for piston-rods, the combi-

nation with an ineclosing stuffing-bhox, of a

pressure-breaker having: cone-shaped ends;
cups receiving said cone-shaped ends; ball-
shaped members against which the cups bear,

723,220 | - 3
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and having center openings of appreciably.

upon the stuffing-box on which the. ball-
shaped members are respectively adapted to

rock, or turn; and a cushioning device in-

greater diameter than the piston-rod; seats

75

terposed between and barely separating one -

| of the said cups and thé ball-shaped mem-.
substantially as de-

ber located thereat:
seribed.

4. Inapackin g for piston-rods and like con-

structions, the combination with the wall of
a casing forming a stuffing-box, said wall hav-
ing a channel therethrough leading into the
interior of the said casing; of a suitably-sup-
ported oil-cup delivering into said channel,

| an annular ring surrounding the piston-rod

loosely to form an annular chamber about

the same and provided with perforations lead-

ing from the said chamber and adapted to

convey the oil delivered from the said cup

1nto the said chamber about the piston-rod,

substantially as deseribed.

5. In a packing for piston-rods, the combi- -

nation with an inclosing stuffing-box having
openings of appreciably greater “diameter
than the piston-rod; a pressure-breaker hav-
ing cone-shaped ends; cups overriding said
cone -shaped ends, whereby the pressure-
breaker is contracted about the piston-rod
by the constant pressure within the stuffing-
box; ball - shaped members having center

| openings of greater diameter than the piston-

935
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rod, adapted to seat in and oscillate on con- -

cave seats formed in the stuffing-box; and
cushioning devices interposed between one

105

of the cups and the ball-shaped member lo- -

cated thereat; whereby the pressure-breaker
operates independent of the oscillation of
the packing as a whole: substantially as de-
scribed. -

110

6. In a packing for pis-ton-rrods,"the combi-

nation with an inclosing stuffing - box, of a
pressure-breaker cone-shaped at both ends:

cups receiving said cone-shaped ends; ball-

shaped members against which said _cups

115 |

bear,adapted to rock or turnon seats formed

on the stuffing-box; spiral springs embedded

in one of the said cups on its radial lines,” -
120

and adapted to bear against the ball-shaped
member located thereat: substantially as de-

seribed. -
- In testimony whereof I have hereunto set

my hand this 29th day of May, 1900.

Witnesses:
- BALDWIN VALE,
JNO. S. ROBBINS.

EDWIN W. TUCKER. -
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