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UNITED STATES PATENT OFFICE.

EDWIN W.

TUCKER, OF SAN FRANCISCO, CALIFORNIA.

METALLIC PACKING.

SPECIFICATION forming part of Letters Patent No. 7 38,129,.da,ted Septembér 1,1903.
Applic&tiqn filed Mareh 21,1902, Serial No. 99,361, (No model.

1o all whom 7t may conecerm:

Be 1t known that 1, EDWIN W. TUCKER, a
citizen of the United States, residing at and
whose post-office address is S18 P,;we street,
1n the city and county of San Francisco and
State of California, have invented certain
new and uscful Improvements in DMetallie
Packing; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of amd nwenmon such as will enable others
slailled inthear Lto which it mostnearly apper-

tains to make, use, and practice the same.

T'his imvention relates to improvements in
metallic packing, and particularly the assem-
blage in the stuffing-hox and packing-case of
sectional metallic pachmﬂ for 1)1513011 rods,
valve-stems, &e.

The Ob]ects accomplished by th& invention
are complete accommodation for the oscil-

lation of piston-rods within stuffing-box and
packing- case, accommodation for the dia-

metrical mmequalities and surface depression
In piston-rods, and to provide a packing com-
pact, etffective,and capableof mathematically-
calculable alterations to suit various condi-
tions of pressure 1n the fluid or vapor oper-
ated with, and, further, to so construct, com-
bine, and 0pemte the various parts that the
ad;]ustmen’rs shall remain una
wearing away ol the packing members.

Theinvention broadly consistsof a stuffing-
box and packing-case having diametrically-
reduced end openings allowing a free play
of the piston-rod and having the inner edge
of said openings concavely beveled to accom-
modate ball-shaped members between which
compression-rings operate to contract about
the piston-rod, a series of packing-rings hav-
ing cone -shaped ends cobperating with the
compression-rings and springs operating be-
tween the compression-rings and packing-
rings for longitudinal compression, and gar-
ter - springs encireling the packing-rings to
cause same to hug the piston-rod independent
of the compression-rings and fluid-pressure.

In the accompanying drawings the inven-
tion 1s illustrated with particular reference
to 1ts applicationto marine and otherupright
types of engines.

Figure 1is alongitudinal er 0ss-section of a
Cy hndel head, Showi ing a stuffing-box and

packing-case eomtmeted in meordmwe with

fected by the !

'elevation of the same.

i

this invention asapplied toinverted cylinders.
Fig. 2 1s a similar view of the 1mvention as
apphed to tandem compound engines, the
upperrepresenting the high-pressure end and
the lower representing the low-pressure, the

differentiation in construction of the two sets-

of packing being disclosed later in the speci-
fication. Ifig. 3 is a similar view of the in-
vention, the high -pressure packing being
inclosed and operating independent of the
fluid-pressure of the engine. Iig. 4 1s a side
IFig. 5 1s a detail
in cross-section on the line 1 1, FFig. 4, of the
packing - rings illustrated 1n ]‘fl” 1.7 FKig. 6
is an end elevatlon of the sectional packing-
ring used in the construction illustrated in
lower section of Iig. 3, showing the codpera-
tion of the ségmental ring and feed-block,
partly broken away to better show construc-
tion. Fig. 7 is a similar view showing the
application of the supplemental block used
when the feed-block has worn away beyond
the influence of the encircling spring. Fig. 8

60

75

is aside elevation of a bmlt-—up packing made ..

up of segmental rings arranged in *‘ break-
joint” for usewith heavy pressures and where
the piston-rod is. particularly out of aline-
ment or irregular. Iig. 9isa cross-section of
the same on the line 2 2, Ifig, 10. Fig. 10 is
an end elevation of the same. Ifig. 11 1s a
cross-section of the same on the line 3 3, Fig.
10. Fig.12is anend elevation of the packing-
rings when used, showing shoulders to pre-
vent fluid-pressure from exerting undue fric-
tion against piston-rod. Kig. 15 is a similar
view showmﬂ' one of the shoulders operating
In reverse dueetlon

In the description with 1‘9f€16110(3 to the
drawings similar letters designate similar
parts throuohout the several views.

In construetion_tb_e invention consists in
placing in the top of the usual stuffing-box
A the annular seat I3, of suitable wearing tex-
ture, concavely beveled on the inner surface
to accommodate the convex bevel on the bear-
ing-ring B’. Thering B'isdirectly supported
by the eushlonmﬂ'-sprm s C°, placed at inter-
vals in the compression-ring C'." The com-
pression-rings ' and C~ have an internal flat
bevel overridiuﬂ the cone ends of the pack-
ing-ring D, e‘{tendmﬂ between the said rings.
The ring (/“ abuts the bearing-ring B, whleh
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cooperates with seat B? to form a steam-tight |

ball-joint.
The parts in the combination Jubt described

are kept seated (that is, in close contact with

their respective cooOperative parts) by the
cushion-springs C°. In this manner all lost
motion is eliminated and hammering pre-
vented and provision made for expansion and
contraction of the metal. |

A plurality of packings may be used 1n &
single set of packing by interposing the dupli-
e&tmn double-beveled compression-ring C?,
Ifig. 1 |

The packing-ring consists of an annular
block divided on 1ts diameter 1into separate
pieces fitted together with a mortise-joint,
formed by setting the block in a lathe and
turning a circular cut D’ in the faced edge of
the female block D* transverse of its bore to
engage a projection similarly formed on the
male block D? or the parts may be joined by
astraightoffset joint,asshown in dotted lines,
Fig. 3.

The packing-ring blocks D?* and D° are
formed of abland metal of even texture, good
wearing qualities, and absolutely free {rom a
disposition to cut the piston-rod. Ior this
purpose I use a metal of my own composition
known as“Tuckermetal,” resembling Babbitt
metal.
jointed, and bored the metal shell (br t&S)Di
in two sections, is fitted over them, the joints
inthe shell being offset or out of coincidence

with the joints in the blocks, the blocks and

shell having external and internal grooves,

respectively, engaging to cause the pressure-
breaker thus built up to act as an integral
whole. The pin D?, riveted to the shell and
projecting inwardly, engages a hole 1in one of
the blocks to maintain the permanency of the
break-jointbetween them and the shell. (See
Fig. 5.) Thegarter-springs D°encircling the
packing-rings cause it to hug the piston- 10(:1

at all times Leepmﬂ the par £ SnUg olyin place |

Particular attention is directed to the angle
of the cone ends of the pressure- breaker.
The fluid-pressure acting upon the compres-
sion-rings drives them against the ends of the
packing - rings, causing a contractile action
therein proportionate with the fiuid-pressure
exerted. 'T'he pressure to be overcome being
known, the angle 1s made to correspond.

In tandem compound engines—that 1s,
where two degrees of pressure are -exerted
upon the same piston-rod—the packingisdu-
plicated, as in Fig. 2. This double use isef-
fected by Interposing the annular separating
middle seefion BY having contraposed con-
cave bevels to accommodate the bearing-
rings 3" and 13*. This section is held in place
by the packing-case A’, bolted to the face of
the cylinder-head colncident with the bore of
the stuffing-box. The packing-case A’ has
the annular channel A® adjacent to the seat
B filled with a soft material orwiper, which is
kept saturated with oil, whieh 1s carried into

joints.

After the 1}10(,11% D*and D? are faced,

758,120

piston-rod. To prevent the soft material o
wiper from working into the bearing-seat B3
or interfering therewith, the internal annular
flange A’ is inter posed. The differencein the
annle of taper in the two sets of pressure-
bre&kels in Fig. 21is for the purpose specified
with regard to the differing fluid-pressures,
the upper section being hwh the lower sec-
tion being low pressure.

A fmther advantage in the double use of
the complete pachmﬂ in one stuffing-box
(even with only one fiuid-pressure actmn upon
the piston) is that it allows a long packmn to
be used, at the same time takmn up the os-
cillation of the piston-rod with four ball-
The transverse strains are more
evenly distributed throughout the packing,
adding toits life and efﬁclency Where de-
mrable one set of packing may be rever sed—
that is, the compression-rings U may be

placed atb both extremes of the stutfing-box

and packing-case adjacent the bearing-rings
B’ and B>

A modification of the double use above de-
sceribed is illustrated in ¥ig. 3, wherein very
high pressures are to be handled. The up-

per section remainsunaltered, exceptthat the

internal bearing-sarface of the packing-ring
is increased. In the lower section the com-
pression-ring (' is supplanted by the annunlar
casing C hm"mﬂ the head C° tightly fitted
therein to for m, in connectionwith the piston-
rod, a casing as 1’1@:[1.1*13? as possible hermetical.
In this manner the packing-blocks are 1nsu-
lated from the extreme high fluid-pressure,
which is likely to interfere with its proper
working. The sections of the packing in this
mstmlce arc made up of flat segmental rings
D7 open to pass the piston-rod, the ends be-
mﬂ adjacent and parallel to admlt the feed-
block DS. The outer perimeter of the ring
D7is elliptical to permit the encireling spring
D% to engage the feed-block D° to 1{061) same
seated against the piston-rod. As the feed-
blocks wear away beyond the influence of the
spring they are pieced with the extension-
pieces D?. The rings D™ and feed-blocks D?®
consist of a hollow brass casing filled with
Tucker metal before finishing. (See dotted

lines and broken-away portmns 01 Ifigs. 6 and

7.) The rings D7are placed in the casing C?,
with the feed blocks placed on the quart{_,_r
(Sce Fig. 6,dolted lines.) In this mannera lat-
eral pressure is exerted throughout the cir-
cumference of the pisten-rod. 1The separat-
ing-plate D' is interposed between the rings
D7to prevent them ¢ freezing together.” Thl%
is liable to occur, -pm‘tienlal‘ly if the ring 1s
made inteerally of Tucker metal without the
brass casing.

The rings are prevented from
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turning upon the plston -rod by the recesses

D!l gneaging a pin extending through the
separ atmﬂ -washer D,

Irigs. 8 tO 11, inclusive, illustrate a pressure-

br 031101 made up of seg mental rings B, di-
vided mnﬂemt‘llly from the ecenter bore and

the packing-case by the reciprocations of the | from opposite sides of tho bore, the com-
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plete rings being eucumferentmlly orooved | harder-metal casings to cause constriction to

to accommodate The garter-springs D“ The
rings are built up around the piston-rod in
break-joint—that is, with no two joints coin-
ciding. 'This order is preserved by means of
interlocking lugs and recesses D'. The cone
ends D™ may be divided tangentially or at

right angles,the latter being cheaper and prac-

tically as effective at this particular point.
This type of packing is particularly desirable
in repair-work where the piston-rod is badly
out of alinement or uneven. The cone-end
rings are bored to snugly pass the largest di-
ameterin the piston-rod. Therings D? being
expansive, hug into depressions in the rod.
On an uneven rod the packing-rings can be
seen to ‘‘ breathe” as the inequalities pass
through 1it.

The constructions illustrated in If1gs. 12 and
13 show the form given the packing-rings D
when used as packing for heavy pressures.
The rings are fitted snugly to the smallest part
of the piston-rod and held in place by the
garter-springs D% which allow a lateral out-
ward movement. The shoulders D* prevent
the enveloping fluid - pressure forcing the
partsinwardly against the prston-rod and pro-
ducing undue friction.

To properly perform their function, the an-
nular compression-rings C' C* and casing C
must have an unbroken continuity. Thisne-
cessitates under certain conditions the inser-
tion of the annular segments C® adjacent the
piston-rod. (See Fig. 3.) This construction
permits the rings to pass any enlargement on
the end of the piston-rod.

The annular extension A! from the stuff-
ing-box into the cylinder inclosing the piston-
rod is provided to prevent condensation drain-
ingintothestuffing-box. Torelieveany flood-
ing that may occur in the stuffing - box, the
drain A’ connected with the condenser,1s pro-
vided.

ITaving thus described thisinvention, what
1s claimed, and desired to secure by Letters
Patent, 18—

1. Ina packing for piston-rods, the comb1~
nation with an inclosing casing, of a series of
soft-metal pa.ckiﬂg-rings, garter-springs en-
circling said packing-rings, a hard-metal cas-
ing surrounding said packing - rings and
springs,and springs seated in a portion of said
hard-metal casing and adapted to keep the
said packing-rings in close relation.

2. In a packing for piston-rods or the like,
the combination with an inclosing casing, of &
series of packing-rings comprising soit-metal
interiors and harder-metal casings, means
abutting said soft-metal interior to cause con-
striction to the piston -rod, and auullal y
111@&115 to assist in said constriction.

In a packing for piston-rods or the like,
the combination with an inclosing casing, of a
series of packing-rings,comprising soft-metal
interiors and harder-metal casings, means
abutting said soft-mefal mmteriors and said

|I

|

the combination with a stuf

the piston-rod;and annula,r springs encireling
said harder-metal casings to assist in said con-
striction.

4. In a paekmu for piston-rods or the like,
ing - box, of &
series of packing-rings having eone-slmped
end rings, cups fitting said cone-shaped end
rings, annular rings having a convex surface,
seats in the stuffing-box to receive the con-
vex surface of said annular ring, said seats
and annular ring free from the piston-rod,
and cushion means seated in said cups and
abutting said annular ring, whereby it is al-
lowed fl ee oscillation upon the seats.

5. In a packing for piston-rods or the 111:6,
the combination with a stuffing-box, of a
series of diametrically-split packing-rings, a
casing inclosing said packing-rings, an an-
nular ring having a convex surface, means
seated in said inclosing casing and abutting
said annular ring for forcing the packing-
rings into contact, and garter-springs within
said casing and encircling said packing-rings
whereby they are held in countact with the
piston-rod.

6. In a packing for piston-rods or the like,
the combination with a stuffing-box, of a
series of packing-rings eonsisting of diamet-
rically-split soft-metal interiors, open rings

arranged in break-joint and forming a casing

for the soft-metal interior, springs encireling
said rings and tending to constriet them, and
means on the rings for holding them in break-
joint relation.

7. In a packing for piston-rods or the like,
the combination with astuffing-box, of a p&eL-
ing-case, an annular pmtltlon held in place
between the stuffing-box and packing-case
and having contraposed concave bevels, con-
vex -faced Dbearing-rings abutting against
same, a series of split packing-rings having
cone ends, annular pressure-rings abutting
against said cone ends, and springs seated in
said pressure-rings adapted to hold the parts
in proper relation on the piston-rod.

S. Incombination withapacking for piston-
rods, asplit packing-ring consisting of a soft-
metal interior having depressions therein, a
hard-metalcasing surrounding said soft-metal
interior, depressions in its exterior adapted
to receive garter-springs, said depression
forming raised portions on its interior which
prevents longitudinal displacement on the
soft-metal 11113@1‘101*

9. In a packing for piston-rods, and llke
constructions, the combination with an in-
closing stuffing-box, of a plurality of pack-
ing-rings divided diametrically, said diamet-
rical division having a lateral offset; resilient
members encircling said packing-rings; an-
nuiar ball-shaped members abutting the ends
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of said packing-rings; seats.in the stuffing-

box fo receive, and upon which said ball-

shaped members are adapted to rock and
turn; substantially as deseribed.,
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10. In a packing for piston-rods, the combi-

nation with an inclosing casing, of a series of
solt-metal packing-rings, hard-metal parti-
tlons between said soft-metal packing-rings,
springs surrounding said packing-rings and
normally tending to constrict them, a hard-
metal casing surrounding said packing-rings
and partitions, and means seated in a portion

4 - ' 788,120

| of said casing for holding the packing-rings

and partitions in close relation.
- In testimony whereof I have hereunto set
my hand this 11th day of March, 1902.
EDWIN W, TUCKER.
Witnesses: -
BALDWIN VALE,
. I'. HATTON.
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