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To all whom 1t may concern: ‘l sflowmo Q. Cshﬂhtly modified arrangement:ot

- Be it known that I, Joux BJ.LDPHER a citi- | the 11101051110 sleeve, separator ring and con-
zen of the United Stwte:; and a resident of | ieally- bored *mnuluq Fie. 3isa side elevation
- Omaha, in the county of DOHOI‘LS and State | of the separator ring as comtructed for use

5 of M ebrfmlm have 1mvented certqm new and | with a reinforeced 1"od Fio. 4 1s an-end view
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useful Imprm ements in Metallic Rod-Pack- | of the same, Fig. 5 1s a side elevation of one
ing, of which the following is a specification. | of the packing rings as cast-and bored, and
My mvention relates to metallic rod pack- | before division into segments, Fio. 6 1s-an

ing and 1t 1s the object thereof to provide | end elevation of the same, I‘m 7 1s a longi-

in a packing of this class means for pre- | tudinal section of the pachmﬁ TIRES showmo
venting cohesion of the soft metal segments | the relative position of the Seﬂments when
to each other and consequent failure “of the assembled, Tig. 8. 1is a detail 101101tuc1111a1
‘segments to close upon the rod and com- | section of u seoment showmo the way 1n .
pensate wear both of the segments and the | which leakage may ocecur Il some Ccases
rod. | through str etchmo of the outer portion ot
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One of the well known physm‘ll properties | the 5emnent and failure of the inner portion -

of nearly all soft metals 1s that of cohesion, | of the seoment to upset sufficiently to com-
namely, that two surfaces of like material pensate the shrinkage due to stretch in the
if placed together and subjected to pressure | outer portion of the- segment, fig. 9 1s.a
will unite, to an. extent depending among | similar view showing the form of a relief
other conditions on the pressure and tem- oroove in the mner palt of the segment to
perature, to form a practically sohd and permit uniform reduction of the Sectlonal
continnous body of material. Valve rods | area of the segment, Fig. 10 1s a similar view
for locomotives, and other engines 1 which showing the form of the latter segment when
the travel of the rod is Y*‘umble become | worn, I‘w 11 is an elevation of a. packing
worn and of smaller diameter near the center ring . (,onslstmﬂ of three instead of two seg-
‘of that portion of the rod passing through _ments ancl hm*mﬂ the lugs on the se;rrments
the packing and it is necessary in p%kmo madle separate therefrom instead of 111teﬂral
for such rods that the segments be entirely therewith, and Fig. 12 1s a detail 1011011311-
free to move in and out 1n order to follow | dinal c5@(31&1011 of one of the segments of E:&ld
the variations of the rod and prevent leak- | three-segment ring.
age around the same during that portion of Tn the construction shown in Fi 1o, 1 Of
the stroke in which the smaller portion of | he drawings I provide a gland 1 which 1s
the rod passes througl the packing.. Prac- | secur ed to the head 2 by studs 3 1n the usual
tically all varieties of metallic packing are | manner. The rod 4 shown 1s of the “ rein-
intended to so follow and close upon the rod | forced” type having the enlargement 5
to compensate wear and variation in the | thereon, on account of which certain modifi-
diameter thereof, but under service condi- cations of the packing are required, as will
tions, in which the over lapping or abutting be pointed out hereinafter. Within the gland
Seﬂments of like material are subjected to 1 adjacent to the outer end thereot and en-
01eat pressure and a temperature approach- cnclmo the rod is the conically-bored an-
ing the melting point of the metal in the | nulus 6, a ground joint being made between
seﬂments cohesion takes place between the | the flat front face thereof and the inner face
metal in the adjoining segments so that the | of the gland. Irom the annulus 6 a cylin-
packing is made mto & practically solid ring | dv 1cally bored sleeve 8 -extends in toward the
which cannot be closed upon the 10(1 s 1t 1S head 2, as shown. The folower ring fits
intended should be done. - - Withm 'said sleeve and around the rod 4,
By the: constr 1ct101’15 and a,lmnﬂements; sald ring having a conical bore si mlar to
employed in carrying out my invention the | that of the annulus 6. The follower ring 1s
above mentioned  difficulties are overcome | pressed outwardly by a coil spring 9 placed

“and certain other desirable results attained ; around the rod. and extending back into the.

as will be more fully set forth herematter. stuffing box 10 in the usual manner, the neck
In the accompanying drawings Figure 1 | ring 11 being. provided,. where requlred to

is'a longitudinal sectional view of a packmﬂ form a omde and seat for ’rhe inner end of

embndymo iy invention, Fig. 2 is a detail | the coil splmg .
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~conical bores of the annulus 6 and the fol-

o
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Encircling the rod within the sleeve 8 and | ward the rod so that escape of steam is im-

between the conical bores of the annulus 6
and the follower ring are placed the packing

rings 12, which are ordinarily made of soft
metal such as babbitt, and the separator ring

13 which 1s made of a metal harder than that

used 1n the packing rings. The packing
rmgs are each of the form of a conical an-
nulus, having a triangular or wedge-shaped
section, and the conical faces thereof fit the

~ lower ring, the separator ring 13 being
- placed between the flat base surfaces of the
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packing rings, as shown. The rings 12 are
each divided into two or more like segments,
each of which segments has a lug 14 on the

flat base surface thereof, adjacent to the

rod 4 and midway between the ends of the
segment. The sides 15 of the said lugs are
macde parallel with each other, the length of
the lugs 1s made just equal to the thickness

of the separator ring, and the depth 1s prei-

erably made about one-half that of the
separator ring. In the separator ring ad-

L]

the lugs 14 on the packing segments. When
the packing i1s assembled the Ings 14 fit
within these notches in the separator ring,
the lugs on one of the packing rings coming

opposite the clearance spaces between the

~ends of the segments forming the other
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packing ring, this relation being clearly
shown i ifig. 7. The separator ring is

made to fit snugly within the bore of the

sleeve 8 so as to make a steam-tight joint
therewith, and to insure tightness of the
joint the ring may be grooved and a “snap

ring ”’ 16 placed therein as indicated in Fig.
1, in which the sleeve 8 is shown as integral |

with the annulus 6. In the modified con-
struction shown in Ifig. 2 the separator ring

1s made 1ntegral with the sleeve 8 which 1s
separate from and slips over the annulus 6,

the snap ring 16 being placed in a groove

- 1n the annulus, as shown, in order to make
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a steam-tight joint between the annulus and
sleeve. With either construction the result
1s the same, In that steam cannot reach the

outer packing ring except around the rod

through the clearance spaces between the
segments forming the inner packing ring.

The manner 1n which the packing oper-
ates to prevent escape of steam from the
ogland will be obvious by reference to the
drawings.
face of the annulus 6 and the inside of the

gland prevents escape of steam except

through the bore of the annulus and the
sleeve 8; the follower spring, maintaining a
constant pressure between the conical faces
of the packing rings and the conical bores of

the annulus 6 and follower ring, keeps the
segments constantly wedged inwardly to-

The ground joint between the.

possible between the segments and the rods;
while steam passing through the follower
ring and the clearance spaces between the

~ends of the segments of the inner packing

ring 1s stopped at the separator ring by said
ring and the segments of the outer packing
ring, the lngs 14 of the outer segments pre-
venting leakage under the separator ring
between the same and the rod. '
Coheston or sticking of the packing rings,
oi the segments thereof, to each other is en-

tirely prevented in this packing because no

two soft metal surfaces arve engaged except
at the ends of the lugs 14 where they pass
through the notches in the separator ring
and engage the opposite segments, and the

two soft metal surfaces thus eneaced do
| & e

not cohere because they are not pressed to-
gether with sufficient force, all pressure be-

tween the said surfaces being prevented hy

the seperator ring, the thickness of which,

-as before noted, being made exactly the
| - same as the length of the lugs 14.

jacent the rod are formed the notches 21,
- clearly shown in Fig. 4, said notches being
of a form 1dentically the same as that of |

As 1t 15 desirable that the bore of the sep-
arator ring 13 be nearly the same as the
drameter of the rod, 1t is necessary in pack-

ing for a reinforced rod to make the ring

m two parts in order that it may be placed
around the rod. Such a construction is
shown 1n INgs. 4 and 5, the two parts of the
rmg  having overlapping ends which are
held together by pins 17. With plain rods
not having the reinforcement 5 thereon the
ving may, of course, be made without joints
and slipped over the end of the rod. With
the ordinary amount of reinforcement of the
roct the bores of the gland 1, the annulus 6
and the neck ring 11 may be made large
enough to passover the reinforced end of the
rod. It 1s desirable, however, that the fol-
lower ring fit more closely to the rod than
15 necessary for the foregoing parts and to
permit ssuch a fit the ring is made in thres
parts, as mdicated 1 Fig. 1, the same con-
prising a two-part sleeve 18 fitting around
the rod and within the end of the coil spring
9, said sleeve being held together by the
continuous ring 19 which has a bore large
enough to pass over the reinforcement 5 and
which fits over a shoulder formed on the

split sleeve, as indicated. Ifor plain rods

the continuous rime 19 may be extended to
torm the entire follower and the split sleeve
18 omitted, as shown in Ifig. 2.

in the manufacture of the packing rings
the same are preferably cast in a continuous
ring having the lugs 14 thereon, as shown in
Kigs. 5 and 6, the ring being first bored to
the size of the rod around which it is to be
placed, and then divided into segments by
removal of the metal between the dotted
lines &—a and 0—>b shown in said Tigs. 5
and 6. The removal of metal in thus divid-
mg the rings into segments makes the neces-
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t1oms of the segments and cause a shrinkage |
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groove 1s shown exaggeratedly 1
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sary clearance Eszces betwe(,n the ends of the
segments to permit the same to close upon
the rod as they become worn.

As the packing rings wear and the S

‘ments are bent to close them upon the rod

there is a tendency to streteh the outer por-

of the mehl herﬂm In some cases thh

shrinkage of the metal in the outer por fions |

of the 5@0111@1’11:8 may be sufficient to cause
a lealmge as will be apparent by the exag-
oerated shrinkage shown 1 IFig. 8. In such
cases the lefﬂﬂﬂe may be prevented Ly malk-

ing, in that portwn ot the segment bearing

on the rod, a V-shaped annular oroove as
~shown at 20 in Tig. 9. Such a eroove

e per-
mits the metal in the Inner portlon of the
segment to be upset or displaced thereinto
mn an amount suflicient to compensate the
shrinkage due to the stretch in the outer
portion “of the segment, so that, as the seg-
ment wears, a pmctlcally uniform contact
1S mamt‘uned between the straight faces of

‘the segment and the separator ring, and the

conical faces of the segment and the bores
of the annulus 6 or of the follower ring.
Such displacement of metal into the relief
in Fie. 10.

1t may be noted here that while the inter-
engagement of the lngs 14 on the segments

.-_w1th the notches 1 the separator ring serves

to mamntain the segments in their proper
relative positions, and while the said lugs
also serve to strengthen the segments 1n the
center where they are most liable to be
broken by the bending incidental to their
closing upon the rod, these are not the pri-
mary “function of the lugs, 1t being neces-
sary to provide Lhe same in order fo malke
1 “break of joints ”’ 1n the packing and pre-
vent leakage through the same by steam
passing throuﬁh the deamncc spaces between

‘the segments of one ring, thence under the
_ 5epamt0r ring and around the rod to the

clearance slz)ftces between the ends of the seg-
ments of the other packing ring. It may

also be noted that while the primary PUr-

- pose of the relief grooves 20 1s as described,
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sald grooves, when employed, may also serve
as chambers 1in which o1l may collect and as-
s1st 1n lubrication of the rod.
In Figs. 11 and 12 i1s shown a slightly
111()dlﬁ6d form of the packing in which the
acking rings are divided 1nto three seg-
ments and the lugs 14 instead of being made
integral therewith are made sepamte there-
h’*om and are secured thereon by means of
mall screws 23 and dowel pins 92. By this
0011%t1 uction the packing rings may be made
of any suitable material, such “as br ass,
b1 onze or other hard bearmmmeml since
1S 111111ecec~s‘11"y for the senments to be bent
1_1’1 order to close them upon “the rod Wlth sut-

fclent uniformity, and, on account of the

lugs 14 being made sepamte from the seg-

8

ments, the latter are of such form that they
may be readily machined and need not be
cast to exact form.

Now, h.ﬂ*m@ described my 1nvention, what

d“rlm and desire to secure by LeLters P‘ub
_811?._ 18 -

1. A metallic rod-packing, cmnpmsnm a
contcally - bored annulus, a follower ring
having a conteal bore, pacl{mo rings havmﬁ

: *he *01111 ot conileal a1 wnull and ﬁttmﬂ wﬁh-

i the conieal bores of the annulus and tol-
lower g, each of said packing rings com-
prising like seoments having clearance spaces
Uﬂm*em the ad] icent ends thereof a separa-
tor ring of material different from the pack-
Ing 11110% said separator ring being dis-
pf)%ed between the packing rings and there
being on each of the segments luos adjacent
to the rod and extendmo Lhrouﬂh the sepa-
rator ring to engage the Seoments of the
other paclﬂno ring, “and an 11101051110 sleeve
surrounding the packing rings and the sepa-
gt *01 ring.

2. A metallic rod- packing comprising a.
COnICA lly-bored annulus, a follower having a
conical bore, said follower being pressed
yielding toward the annulus, p‘LCklIlG rings
encircling the rod and fitting within the con-
ical boves of the annulus and follower, said
packing rings having flat opposed faces, 2
separator ring of matellal different from
that of the pﬂckmn' rings and disposed be-
tween said flat faces of the packing rings,
and lugs on the packing rings extendmd
throuﬂh the separator ring, the length of
the luos being the same as “the ﬂllCl{l’leQ‘-} of
the separator ring.

3. In a metallic Tod- packing, packing rings
of sott metal each comprising segments hav-

ng clearance spaces between the ends there-
of means for pressing the segments yield-
111011?' toward the rod, a separator ring of
ard metal disposed between the pachmn

1ngs, and means on each segment engaging

the separator ring to maintain the segments
n 1)10p€1 relative position.
I'm a metallic rod-packing, packing rings
ach COMPIising non- ﬂ.buttmo segments of
soft metal, means for pressmcr the packing
rings y1e1d11101y against the rod and toward
cach other, a ring of hard metal disposed be-
tween the ad]qcent taces of the packing rings,
and lugs on each of the soft metal seoments,
each of said lugs passing through the hard
metal ring to engage the two adjacent ends
of the seoments of the opposite packing
ring, and the length of said lugs being such
that the hard metal rIng may plevent sui-
ficitent pressure between the engaging sur-

faces oi soft metal to cause cohesmn between

%md surfaces. |

. In a metallic rod-packing, two packing
1*111gs each comprising non -abutting seg-
ments having lugs thereon adjacent To the

bore thereof and & separator ring placed 130
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between the packing rings, there being in

‘sald separator ring adjacent to the rod

notches of the same form as the lugs on the

~ segments, the lugs extending through said

l’.F
Y
oy

- purpose set forth. | o

posite packing ring, and each lug engaging
rings each comprising non-abutting seg-

‘yieldingly pressing said segments toward

notches to engage the segments of the op-

the adjacent ends of two segments for the

6. In

a -metallic rod - packing, packing

ments having lugs thereon adjoining the
bore thereof, a separator ring disposed Dbe-
tween said packing rings, and means for

920,006

 the rod, there being notches in the separator
ring adjoining the bore thereof, the lugs on
the segments each entering one of the notches
in the separator ring and extending through
' said ring to engage the adjoining ends of
two segments of the opposite packing ring.
In testimony whereof I have hereunto
subscribed my name in the presence of two
witnesses. ' -

JOHIN BADEKER.
Witnesses: | B
D. O. BarxzLy,

- Roy G. Krarz.
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