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This invention relates generally to packings tion of an assembled packmg made from seg-
such as for pump pistons, engine pistons, stuffing Aments ﬂlustrated in . Flgure 11,
bozxes, etc., and has for ifs primary -object to . Fxgures 17,18 and 19 are fragmentary plan
provide an mlproved and more durable construc- views of packmg materlal before being bent into

6 tion of packing which will be unaffected by shape, and provided with variously positioned 5
changes in temperature or by acids, alkalies or slits to provxde progresswely continuous €xpan~
other fluids, and will -offer a g_reater amount sion. .

-of -abrasion resisting material to wearing of the Figure, 20_is a fragmentary end view of a
‘packing during prolonged use and to the effect packmg section in which portlons of adJacent

10 of solids which may come in contaet with the segments of asectmn are; arranged in overlappmg 10
packing and the surface with which it cooperates. relation, .

A further object .of -the invention resides in Figures 21 and 22 are fragmentary end views
the provision of a novel packing construction -of packing sectlons in which corrugated and
by means of which a more uniform and more fiuted matenal are employed

153 continuous contact between the packing and the Figure 23 is a fragmentary plan v1ew of a 15
surface with which it ecoperates is maintained packing section in which means are employed
with either reciprocating or rotary motion. for limiting the extent of expansmn of the formed

Other objects and-advantages of the invention cup to a predetermined diameter. -
will be apparent from the following descmptmn . Fxgure 24 is a fragmentary plan view of a

20 when taken in connection with the accompa.ny- packing element ‘showing " variously. shaped sl1ts 20
ing drawings, in which, : other than on straight radial lines, and

Figure 1 is a vertical sectional view through Figure . 25 is & sectfonal view through an’ as-

a packing mcludmg the novel features of the sembled packmg in which beveled shoulders are

construction. employed as the clampmg ‘means.

25  Figure 2 is & plan view of one of the packmg . More specifically, the numeral 1 indicates a 25
‘elements before being bent to shape cylinder or other mechanical element in which
Figure 3 is a similar view of one form of sprmg a packing is essenhal In the.form shown,
which may be employed. : piston. rod 2is mounted within the’ cylinder 1

PFigure 4 is a perspective VleW of one form of -and is’ provided -with a reduced portmn .or re- -
30 one of the cup-shaped elements. . . eess: 3, in which. the novel packing to be de- 30

- Figure 5-is a plan view of the constructmn seribed is mounted.
shown in Figure 4, but before being bent into . The packing comprlses essentially three sepa—

final shape. rate elements, namely the packing proper, spring
Figure 6 is a plan V1ew of a. modxﬁed con- means for mamtalmng the packing against a
35 struction of spring member, . coacting surface, and means for holding these 35

Figure 7.is a side -elevational view of an as- Dparts in their correct assembled’ relation.  In
sembled packing embodying the cup-shaped ele- the embodlment shown in Flgures 1, 2 and. 3 the

ments of Figures 4 and 5. - packmg materlal is composed -of a plurah{:y of
Figure 8 is a sectional V1ew taken on hne s....s metal sections 4, These sections-are made from
40 of Figure 7. sheet metal and are provided with a central 40

Figure 8 is a sectional view of & modified con- opening 5, a plurality of fingers 6, and an annu-
struction in which the packing is stationary. lar portion 7 uniting: the fingers. The fingers 6
Figure 10 is a view similar to Figure 9, bub Zrilﬁia“fl t‘;"c")‘;”‘foﬁzy Saeitf;g;cit:geg‘ t?ggeﬁiri ;‘:;g
45 employmgl & dlﬁeient sprmg mountingf ki their fingers in staggered relation and the flange 45
Figure 11 is a plan view of a series of packing portions 7 superposed and slipped onto the re-
elements for use in the construction shown -in duced portion 3 of the piston rod 2. o ]
Figures 9 and 10, and, While the packing section 4 is shown as one
Figure 12 is a perspective view of one of the continuous .circular piece  of metal it will be
50 Packing elements of Figure 11. apparent to those skilled in the metal art that 50
Figures 13, 14 and 15 are plan views of dif- substantially the same result may be obtained by
_ferently shaped metal sheets which are slitfed elements made in a variety of different ways, a
and then bent into forms similar to that:shown few of whieh will be described.hereinafter, and
in Figure 2. it is intended that the disclosure of Figure 2 be
&8  Figure 16 is a vertical section through a por- merely illustrative of one method of producing 58
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such sections. Moreover, the thickness of the
material employed may be varied to suit the
particular circumstances.

The reduced portion 3 of the piston rod pro-
vides a shoulder 8 spaced from the inner end
of the rod and this shoulder forms a stop for a
combined spacing element and spring mounting
9. This element 9 is in the form of a cylinder
or a sleeve provided with a plurality of vertical
slits at;its ‘upper-end to provide tongues. which
may be ‘bent outwardly to form knuckles 10 for

supporting a spring 11. The spring is indicated
in Figure 3 as formed of a continuous piece of "

wire bent to provide a circular portion 12-and
& plurality of spring fingers 13. The knuckles 10
are engaged about the circular: portion :12'of

the spring member and the fingers 13 are ex--

tended downwardly to engage thé inner face of

the packing and force the same against the sur--

face of the cylinder 1.

“The several elements of the assemblage are se-
cured in fixed relation by a ‘washer 14 -and-lock
nuts 15 and 16 which force the spacing element
9 against ‘the shoulder -8 of the’ piston rod, and
‘also clamp the flanges 7 of the packmg elements
‘against the lower end of ‘the spacer-9.: :

If will be understood of course that wh11e only
three of the packmg elements 4 are shown as
composmg the packmg of Figure 1, this number
may be increased as desired to suit circumstances,
and may be formed of various thicknesses of
metal. - Moreover, the contiguous fingers of the
packing - sections may be caused: to overlap or
remain entirely separate as may be found de51r-
able for-the particular installation. ’

In Fxgure 6 is shown a modified construction
‘of the spring member 11. In this latter form of
construction the' sprmg fingers 17 are made from
a sheet of spring metal, the upper ends of the
Tfingers being mtegrally connected to-a band’ por~
tion 18 which is bent into circular form when the
'ﬁngers are mounted in cooperative relation with
the packing ‘material. The upper edge 18; (Fig-
ure 6) may be turned 1nward1y to forma shoul-
der or flange which will fit over the spacing €le-
ment 9 and be secured. against the shoulder
8 of the piston when the lock nuts are set.

" A modified form of packinig and assemblage
is. disclosed in. Flgures 4,°5; 7 and 8. In this
modified" construction  the spacing member 9,
the packing elements 4, the spring 13, and the
secunng elements 14, 15 and 16 are identical w1’oh
‘the elements shown in Figures 1, 2 -and 3.-
addltlon to these elements, however, inner a.nd
'outer cup-shaped elements are employed for lim-
iting the expansmn ‘of the packing proper. - This
limitation of the diameter of the packing is’ espe-
cially useful in that it ‘facilitatés removal of the
packmg from deep ‘well punips by preventing the
packmg from expanding into contact W1th the
walls” of the pipe or other mechamsms One
of the cup- sha.ped elements is shown in’' set-up
cond1t1on in PFigure 4 and in flat condition in
Flgure 5. These blanks may be: made from sheet
metal to prov1de a’ cenfral”’ openmg 19, an an-
nular band 20 and radial extensions 21, The ex-
tensions 21 are prowded with: longltudmal flanges
23 ‘formed by bending the marginal edges -along
the lines 22. 'Two of these sections are prefer-
ably nested together with' the extensions of one
Section bridging the spaces between the exten-
sions of -the--other section. The flanges 23 of
one section’ may:be turned mwardly and those
of the other section turned outwardly “so that
they will interlock as indicated in Figure 4.

1,089,356

In lieu of bending the flanges 23 in the man-
ner just described, they may be bent as shown
in the inner cup of Figures 7 and 8. In this mod-
ified construction of cup one longitudinal edge
of each extension may be turned inwardly and
the other longitudinal edge turned outwardly so
as to provide an interlocking connection between
adjacent extensions.

These joints between the cup sections allow a
limited - expansion-of the cup-séctions and thus
control-the extent of expansion-of the interposed
packing. A wide variety of alternate forms of
cup construction will of course be apparent and
are intended to be included within the scope of

‘Vthe present invention.

~Theé. constructions shown in Figures 9, 10, 11
and,_ 12 are substantially a reversal of the disclo-
sure of Figures'1, 2 and 3 in that the packing is
stationary and is spring-pressed inwardly against
a movable member. In Figure 9 the outer casing,
whlch is indicated by the numeral 30, is provided
with @ -compartment 31 in which' the packing
assemblage ‘is' mounted. The numeral 32 indi-

cates’ either a reciprocating or rotating rod with
‘Which the packing cooperates. k

The packing-elements 33 (Figures 11 and 12)
are-composed of a plurality of individual fingers
provided with out-turned flanges 34 by means of
which' the fingers are ‘clamped, or otherwise se-

cured, in position.:” A plurality of series of the ¥

fingers 33 are nhested-together as indicated in
Figure 9 and their flanges 34 are clamped against
the adjacent end of a spacing-sleeve 35 by means
of a clamping nut 36. The'opposite end of the
sleeve 35 cooperates with'a shoulder 37 for clamp-
ing'in position the spring fingers 39. These fin-
gers, it will be noted, extend in-a direction oppo-
site to that of the packing fingers and engage
against the outer face-of -the packing so as to

compress the same against the movable element

32. In this connection it is to be noted that the
constructlon in addition to'its function as a pack-
ing, also serves as & bearing member for the ele-
ment 32, While individual fingers are disclosed

as forming the packing ‘in this form:of the in-
vention it will be understood that other forms of
packing sitnilar 6 those shown in Flgures 1 and 7
may be employed. -

“ In the form of the 1nvent10n shown in F1gure 10
the same casing-30'and compartment 31 are indi-

‘cated,; but-theshoulder-40 is-spaced only a slight

‘distance ‘from the-operative end of the clamping
nut 36. By thus locating the shoulder 40, only a

10

20

short spacing sleeve 41 is required and the springs _

42 are mounted so as to‘extend in-the same direc~ %

tion-ds the packing fingers 33. ~This construc-
tien,-as well" as that shown in Figure 9, is useful
for both a rotary shaftand a reciprocating shaft
-and also serves as a bearing for-the shaft.

On sheet three of the drawings are depicted a (

variety .of different forms of packing which may
be employed in lieu. of the structures disclosed in
Figures 1 to 12, inclusive.. For. instance, in Fig-
ures 13, 14 and 15, are disclosed packing elements
50, 51 and 52, respectlvely .The pa.ck.mgs 50-and
52 are slitted to provide a plurality of fingers 53
and 54, respectively, connected at their bases and
adapted to be bent up into final form to provide
a packing similar to that shown'in Figure 2.. In
Figure 14 a substantially disc-shaped plate is pro-
vided with a central opening 55 to be received
‘over a piston rod-or the like and is radially slitted
as indicated by numeral ‘56 to provide a plurality
of outwardly flared fingers 57. The fingers in

‘this modified construction will of course overlap

79
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-when the sections are.shaped up:into:final form.

In Figure 16, the numeral 58 indicates a pack=-
ing assembly comprised-of a:plurality of finger-
like sections such as shown .at :33-in.Figure 11.
In this assembly, however, the flanges 34 are
turned inwardly-instead of outwardly (as.shown
in Figures 9 and 10) but may be. clamped to-

gether in the usual way. Springs 59_are em- °

ployed for pressing the packing against the sur-
face with which the packing cooperates.

Fgures 17, 18 and 19 diselose various modified
constructions of packings 60, 61 and 62, respec-
tively, in which the several parts composing a
single packing section are slitted as indicated at
63, 64 and 65. By means of these slits the wear-
ing away of the packing elements causes the slits
to open up and permit an easier expansion of the
packing segments; and furthermore the con-
formability of the packing to the coacting sur-
face is greatly improved. It will of course be
apparent that an almost infinite variety of slits
may be employed for accomplishing the desired
end.

In Figure 20 the fingers of the packing section
66 are shown as overlapping each other, as for
instance, the fingers 57 of the packing element of
Figure 14,

Figures 21 and 22 show packing elements 67
and 68, respectively, formed of corrugated and
fluted material. These constructions are more
especially useful where high pressures are to be
encountered, as for instance, in deep wells. - These
packings may be made up from forms such as
shown in Figure 2 or the like, and the corruga-
tions or flutes provide suitable reinforcement to
withstand the relatively high pressures to which
the packings may be subjected.

In Figure 23 is disclosed a portion of a packing
section 69 in which each of the fingers 70 has one
longitudinal edge provided with slots 71 and the
other edge with corresponding tongues 72. When
this form of the invention is bent up into shape
the lugs or tongues of one finger are engaged in
the corresponding slots of an adjoining finger,
and thus serve to limit the extent of expansion of
the packing in a manner similar to that shown
in Figures 4, 5, 6 and 7. Obviously other forms
of interlocking means could readily be provided.

Figure 24 shows a packing element 73 of disc~
like form, partly broken away, in which substan-
tially radial slits of varying configuration, such
as indicated at 74, 75, 76, 77 and 78, may be em-
ployed in lieu of the straight line slits of Figure
14, etc. In Figure 25 the sleeve or cylinder 80
which cooperates with the washer 81 in clamping
the packing 82 has its lower end beveled as indi-
cated at 83. Such beveled or rounded construc-
tion may be employed, if desired, in lieu of the
squared end shown on sleeve or cylinder 9 of
Figure 1.

In the operation of the devices described herein
it will be apparent that the nested packing ele-
ments will be automatically arranged with their
outer edges in beveled or wedge-shaped formation
to conform to and obtain an intimate contact with
the cooperating surface. Moreover the packing
will be automatically and progressively expanded
to compensate for wear, although undue expan-
sion such as would hamper the withdrawal of the
packing from its surrounding mechanism is
avoided. The packing is strong and durable, and

~ unaffected by temperature changes, acids, alka~

75

lies, etc., and can be produced at a relatlvely low
cost.
While several modified constructions have been

3

distlosed herein. it will.be -evident that many

variations may be-émbodied in the packing ma-

terial as well as in the inner and outer cup-shaped

members and it is.intended that all such vari-

ations be included within the scope of the ap- .
-pended claims, "

“‘What I claim is: -
1. A packing including a Ppair of expansible

-cup-shaped elements, means on said elements for
“limiting - the ‘extent of expansion thereof, and

packing elements disposed between the walls of
said cups.

2. A packing including a pair of nested cup-
shaped elements, composed of a plurality of
laterally movable sections, interlocking flanges
connecting the edges of adjoining sections to
limit the outward movement thereof, and metallic
packing disposed between the walls of said cups.

3. A packing including a plurality of nested
metallic packing elements formed from sheet
metal to provide a plurality of fingers, inner and
outer expansible cup-shaped elements between
the walls of which the packing elements are dis-~
posed, and means forming a part of said elements
for limiting the extent of expansion.

4. A packing including a plurality of nested
metallic packing elements formed from sheet
metal to provide a plurality of fingers, inner and
outer expansible cup-shaped elements between
the walls of which the packing elements are dis-
posed, said walls composed of laterally movable
sections, and means on the sections for limiting
the extent of expansive movement of said
elements.

5. A packing including a pair of expansible
cup-shaped elements, packing material disposed
between the walls of said cup-shaped elements,
spring means for expanding said elements and

packing material, and means for limiting the

extent of expansion.

6. A packing including a pair of expansible
cup-shaped elements, packing material disposed
between the walls of said cup-shaped elements,
spring means for expanding said elements and
packing, and means forming an integral part of
the cup-shaped elements to limit the extent of
expansion.

7. In a device of the class described a member
to be packed, said member provided with an
annular recess, a spacing sleeve in said recess,
springs secured by one end of the spacing sleeve,
packing material secured at the other end of the
sleeve, said springs forcing the packing into en-
gagement with a cooperating surface.

. 8. In a device of the class described a member
to be packed, said member provided with an
annular recess, an expansible packing having its
base mounted in the recess, a spring cooperating
with said packing and having its base mounted
in the recess, a spacing member between the
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packing and spring, and means for clamping the

parts in- position.

9. In a device of the class described a member,
to be packed, said member provided with an an-
nular recess to form a shoulder, an expansible
packing having its base mounted in the recess,
a spring cocperating with said packing and hav-
ing its base mounted in the recess, a spacing mem-
ber between the packing and spring, and means
for securing said parts in position.

10. In a device of the class described a mem-
ber to be packed, said member provided with an
annular recess to form a shoulder, an expansible
packing having its base mounted at one end of
the recess, a spring cooperating with said pack-

65
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‘ing and having its basé mounted at the other
-end of the recess, a spacing sleeve mounted in the
recess: in contact with said spring and packmg,
and means for clampmg said elements in  the
recess. -

11. An expans1ble packmg mcludmg a plu-
rality of nested metallic sections, each compris-
ing a.cenfral portion and a -plurality of finger
portions, and means forming.a part of said sec-
tions for limiting the extent of. expan51on of sa1d
packing. L ;

1,089,356

12. An’ expansible :packing -including:ig- plu-

rality of nested metallic:sections; each comprising

a plurality of finger: portions' prov1ded w1th shts

-of less length: ‘than -the fingers.
~13. A packmg including ‘a cup-shaped element
‘formed of a plurahty of outwa,rdly movable sec-

tions and means’on the edges ‘of -the sectlons ‘to
hmlt the extent of outwa,rd movement

' SAMUEL M. GREENIDGE,
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