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HENRY CHARLES PLATTS AND THOMAS LOWTHER, OF HUGHESOFFKA,

' PACKING.

SPECIFICATION forming part of Letters Patent No. 548,089, dated October 15, 1895.
- Application fied Septeﬁlber 114. 1893, "Serial '30.485 832, (No mﬁdel.) Patented in England Pebfu&ry 23, I1893I, No. 4,044,

To all whom it may concern.: .

the Queen of Great Britain and Ireland, re-
siding at Hughesoffka, a government of Eka-

terinosiav, South Russia, have invented Im-
- provements in Packing, (for which a patent

was granted in Great Britain February 23,

1893, No. 4,044,) of which the following is a
specification. P | -

~ This invention has reference to improve-
ments in or relating to packing arrangements

suach as are used for piston-rods, valve-spin-
dles, pistons, screw-propeller stern-pipes, and
generally for producing fluid-tight joints, and
1s designed to provide for automatically tight-
ening up the packing to compensate for wear.
According thereto the packing is constantly

- pressed against the surface with whieh it is

20

to form a fluid-tight joint by a tightening de-
vice comprising bushes or tubes or segments

of bushes or tubes arranged in pairs and each

adapted to act after the manner of a wedge

~ against the other of the pair, so that the one

. Ii‘
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30

nearest the packing will be caused io press

the same inward or outward, as the case may
be, the wedging action being automatically

produced by a spring or springs acting di-
rectly or indirectly on one or other of the
bushes or tubes or segments of the pair or of
each pair when there is more than one pair.

In the accompanying drawings, Figure 1
shows partly in longitudinal half-section and

~ partly in elevation a stuffing-box for a piston-

35
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rod with tightening deviceand means forauto-
matically operating the same according tothis
invention. Fig.2shows aconvenient form of
joint for the adjacent edges of the bush-seg-
ments forming part of the tightening device.
Figs. 3 and 4 are respectively a sectional ele-

- vation and a side elevation showing modified

45

arrangementsof springs. Figs.5and 6are part
longitudinal sections of pistons fitted with
tightening devices'according tothisinvention.
Fig.71is a cross-section on the line « « of Fig. 6,

~but drawn to a smaller scale, showing an en-

50

gine-piston having our improvements applied

]
- Be it known that we, HENRY CHARLES
PLATTS and THOMAS LOWTHER, subjects of

|

P&Ckiﬂg- ' Fig. 14 is a cross:3ection showing -

the application of our invention to a stuffing-
box for a screw-propeller shaft. Fig. 15 is a
detail view. The several figures are drawn
to different seales. == |
In the arrangement shown in Figs 1 and 2,
which is suitable for a stuffing-box for a pis-
ton-rod, plunger, valve-spindle, .or the like,

and provided with packing of any suitable
\ kind, such as metallic, asbestos, vegetable, or

composite packing, there are two bushes A

and B placed around the packing C, between

it and the cylindrical inner face of the stuff-
ing-box D. The bush A in packing arrange-
ments according to this invention may be
made in one piece and either with or without
a longitudinal slit or it may be made in two
or more segments. The bush B may bemade
in one piece with a longitudinal slit or it may
be made in two or more segments. When
the bushes are made in the form of longitudi-

nally-slotted tubes, they should be made thin

and flexible, in order that they may be easily
sprung over the rod-plunger or the like with
which they are to be used, and so that when
in position in the stuffing-box the bushes B
can be easily compressed by the action of

the springs. In the example now being de-

seribed 1t is assumed that the bushes are each
made In several segments. The adjacent
surfaces of each pair of these segments are
toothed or corrugated in a circumferential

direction, as indicated, the teeth or projec-

tions of the outer segments A acting when
pressed endwise in the direction of the arrow
against the teeth or projections of the inner
segments b, after the manner of wedges, and
forcing the said inner set of segments radially
toward the packing, which is thereby kept
tightly in position against the rod-plungeror
spindle K to be packed. The segments of
the outer bush A are forced endwise by coiled,
volute, or other springs F K, each preferably

arranged in a spring-box ¥, surrounding a

tightening-bolt or stud G and interposed be-
tween the nuts H, that usually serve for ad-
justment, and the gland I of the stuffing-box.

thereto. Kigs. 8 to 12, inclusive, are vertical ! This gland bears on the segments of the outer
sections illustrating modified arrangements. | bush A and forces them endwise by the action 1oo
Fig.13 isa corresponding view to Fig. 1, show- | of the aforesaid springs F, which can be tight-
ing an additional device for tightening the | ened up as required by the adj usting-nuts H.

55

6>

05

70

15

8o

95




IO

15

20

30

35

40

45

5%

- box.

55

6o

05

By providing the adjacent faces of the
bushings with curved or rounded corrugations

friction and wear are greatly reduced and also
there is a great saving in packing. The bush
bearing-surfaces being rounded are more sen-

sitive to longitudinal pressure, responding

more quickly thereto than where the bushes
are formed with angular corrugations and
flat bearing-surfaces, as in patent to Houston,
No. 488,434, dated December 20, 1892, for in
the bushes of this latter class much more
friction existsthan where the contact-surfaces
arerounded,thusrequiring greater longitudi-
nal pressure to maintain a tight joint. A
further advantage is that owing to the com-
parative small amount of friction between

the outer and inner bushes the longitudinal -

adjusting means may be fixed to a nicety,
thus avoiding unnecessary retarding press-
ure on the piston and consequent destruction
of packing. Continued wear upon the round-
ed corrugations has for its effect only to flat-
ten or enlarge the eurves of the corrugations,
while in flat bearing-surfaces constant back-

and-forth motion is likely to caunse ridges to

form thereon, thereby greatly retardmg the
effectiveness of the packing device.

The inner segments B may, asshown in Fig.
1, have a ﬂanﬂ'e B’ to keep the packing C in
place and a ]a,yer of fibrous or asbestos pack-
ing J may be placed between the gland I and
the said flange tohold lubricant. The flange
B’ on the segments B and the packing J may,
however, be dispensed with and the gland I
may be arranged to act, as shown in Fig. 13,
directly on the bush A and also on the as-
bestos or other fibrous packing C.

The inner segments B may rest on or bear
against a ring K* at the inner end of the
stuf ing-box, as shown in Fig. 1, this ring
ha,vmﬂ' the surface against Wthh the seg-
-ments bear beveled or ineclined downward
and inward to assist the action of the outer
segments A and the movement of the inner
segments 3. The packing C may also rest
upon the said ring, as'shown. This ring K*,
instead of being beveled, may in some cases
be made flat—a1. e., with its two sides parallsl
with each other—orit may be dispensed with,
the segments B and packing then resting di-
rectly against the inner end of the stuffing-
The bushes being made in segments,
as is also the packing, if metallie, can be re-
moved and renewed without taking off the
cross-head or other similar mechanical con-
trivance that may befixed to the rod, plunger,
or spindle to which the packing is applied.
The longitudinal edges of the segments of
each bush may be arranged parallel and at
a short distance apart or so as to overlap
each other. In the lap-joint which we some-
times employ each edge portion is formed, as
shown in Fig. 2, with projections A" and re-
cesses A% which fit into each other; but any
other suitable form of lap-joint may be used.

We may employ as a convenient backing

548,089

for the-paeking C a thin flexible bush B

arranged between the bush B or segments

thereof and the said packing C. This flexi-
ble bush may be made in segments or may

be made in a single tubular piece, with its

longitudinal edges thinned down and ar-
ranged to overlap each other. This thin
flexible bush is sunitable for the stuffing-box
shown in Fig.1 and also for that shown in
Fig. 13, which is hereinafter described. This
flexible bush B? is shown in Figs. 1, 13, and
14, while in Ifig. 15, which 1s drawn to a
larger scale, the overlapping thinned ends of
the said bush B? are clearly shown.

The bush A may advantageously be pro-
vided externally with grooves A3 Fig. 1,
which not only serve to lighten the bush, but
also to hold packing in order to insure a fluid-
tight joint between these grooves and the i in-
tenor of the stuffing-box D.

The spring or springs which we employ for
the purpose of automatically tightening up
the packing C may obviously be constructed
in various forms and be arranged in differ-
ent positions. Thus each spring may be ap-
plied under the flange D’ of the stuffing-box
D, as shown in dotted lines at F? in Fig. 1,
either as a spiral spring; as shown, or as a
volute, lndl& rubber, or other sprinn’ The
spring may also be apphed between the gland

‘T and the bush A, as shown in dotted lmes at

F¥in Fig. 1, either as spiral, volute, india-rub-
ber, or other springs, 4 suitable recess or re-
cesses being provided in the gland I for the
reception of the said springs; or a large spiral,
volute, or other spring may be arrauged be-
tween the entire circumferential top surface
of the bush A or the segments thereof and
the gland I, as shown in dotted lines at F4on

Fig. 13, a suitable recess for the said springs

being made in the gland I, as shown; or the
last - deseribed spring arrangement may be
arranged between the gland I and the bush
A in the manner shown at E°in Fig. 3. A
spring or springs may also be employed for
the same purpose, arranged as shown in Fig.
4, in which a spring F° made of zigzag shape,
is arranged to exert its pressure from the
under side of the gland or plate I to the top
surface of the bush A and cause the same

| action a8 that of the other springs just de-

scribed. We may use the springs K or F* or
F3or F* or I’ or FY alone, as already de-
seribed, or combined. Thus we might in some
cases employ springs K with either spring I~
or F3 or F* or F°or K*° or with two or more of
such springs, in order to produce a greater
effect.

In Figs. 5 and 6, whieh illustrate the appli-
cation of this invention to pistons and the

like wherein the packing is pressed outward,
| the bushes A and B are inserted behind or

within the packing-rings C C, and the springs

| i are inserted in suitable recesses in the in-

|

rangement may, as before, be each made 1in

ner bush. The bushes A and B in this ar-
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one piece or in several pieces or segments as | ting against the flat inner end of the stufﬁnff-

desired. It is assumed that thev are made

- 1n segments.

10

~der-wall K. The arrangement shown in Fig.
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In the arrangement shown in Fw 3 the
springs F are compressed by the Jllnk-llng I’,

inner bush A away from the junk-ring and
against the toothed corrugated surfaces of
the segments comprising the outer bush B.
This action causes the outer segments to be
pressed outward against the packing C, there-
by tightening up the same against the eylin-

6 18 designed to morereadily adjust the press-

uire of the springs and to facilitate examina- |

tion. In this case a screw-stud 1% is tapped
through the jank-ring 1" opposite each spring,

so that the spring is causea to abut agamst ]
- the end thereof.

This serew-plug is prefer-

ably provided with a nut 15 which can be

tightened up against the ;]unk ring I’ to pre-
vent loosening of the plug thmuﬂ'h Vlblatlon
or jarring.

- In some cases, in order to reduce the Wewht.
of the packing-tightening device, we reduce-
the dimensions of the segments of the bush
in a circumferential direction, as shown in

Kig. 7, wherein four narrow Segments are

shown in thepistonof anengine,thesegments-

being held in their places by pins A*; but the
nu mber of such segments used may obwously
be varied to suit requirements.

80 that they force the segments of the said '

As will be obvious, thear rantremeuts bhOWI] ]

In Figs. 5, 6, and 7 ean be varlously modified.
Thus the spring F, instead of acting at one

end against the j unk-ring I, may act again'St

the piston, as shown in Kig. 8, the position of
the Inner endof eachspring recess being then
reversed in position from that shown in Figs.
5and 6. Instead of using spiral springs F
as shown in these ﬁﬂ'ures, volute or other
springs may be used; also, instead of using

- several of such -Springs for each bush A or
the segments comprising suach bush a single |

spring F* may be used, as shown in Fig. 9,
made either of the volute form shown or of
other form and arranged tosurround the boss

or central portion of the piston and located

within an annulargroove or recessin the bush
or bush-segments., When the bushes A and
B for a piston are each made in one piece,
they may be constructed of sheet metal cor-
rugated, as shown in Hig. 10, so that in the
case of bush B, which is sphl 1t will De ren-
dered su |Glent1y flexible for the purpose in
view.

Instead of using several inner metal pftck—

ing-rings C, as shown in Kigs. 5, 6, 8,and 9, a

smwle Spllt metal ring may be used as shown
in Fig. 10, this ring taking the place of the
bush B? hereinbefore referred to.

Figs. 11 and 12 are vertical sections show-
ing part of a stuffing-box with bushes A and
B or bush-segments made of thin corrugated
sheet metal mstead of the much thlcker ma-~
terial shown in Fig. 1, Fig. 11 showing the

sheet- metal bush B or bush- -segments a.but- | packm and a spring or springs adapted to

1is forced into the stufﬁng-box.
packingbenecessary,theoperationisrepeated
as often as required. Thisarrangement may

| box and Fig. 12 showing it orthem abuttmn'

aﬂa,mst the inclined smfaee of a ring or
washer KX atthe inner end of the stuffing-box.

In some cases where the pressure of the
packing is inward, especially in cases where

fibrous or asbestos packing is used, two or
more adjustable screws may De serewed radi-

ally through the stuffing-box and caused to

abut aﬂ*alnst the seﬂ'ments of the outer bush

to foree the same mward when required, as
indicated at J* in dotted lines in Fig. 13,
which shows a stuffing-box of the same type
as Figs. 1 and 2. Such an arrangement may

also advantaﬂ‘eously be applied to a stuffing-

box or stern-pipe for a serew-propeller shaft,

as shown in Fig. 14, where J* J* are the ra-

dial adjusting-screws, so as to enable such
pipe to be tightened and repacked while un-
der water.
serews J*¥are screwed up against thesegments

of the outer bush A, which, acting through

the segments of the inner bush Band flexible
bush B% press the packmo‘ C tightly against
the screw-propeller shaft. The stuffing-box

gland can then be slacked back and flesh.

paekmg inserted. The glandis then screwed

up, the adjusting-secrews being at the same

time slacked back, whereby the fresh packing
Should more

alsobeapplied toother packingarrangements,
such as pump and other stuifing-boxes which

1t may be required to pack without stOppmw

the engines or while ander water.
What we claim is— |
1. In a packing device for rods, pistons and
the 11]{@, an automatic tightening device com-
prising a pair of bushes A B, of which the one

‘next the packing is contractlble diametrically,

the adjacent surfaces of said bushes being
formed with curved interlocking corrugations
and means adapted tocauseone of sald bushes

tomovelongitudinally so asto wedge theother
subst&ntlally as shown

toward the packing,

and described.

2. In a packing device for rods, plstons and
the like, an automatic tightening device com-

prising a pair of bushes A B of whieh-thra one

next the packing is made in segments, the
adjacent surfacesof said bushes being formed
with umformly rounded teeth or corr uwatmns
and a spring or springs adapted to cause one
of said bushes to move endwise so as to wedge
the other toward said packing substantlallv
as descubed

. In a packing device for 10(15 mstons and

the like, the combination with the packing
proper, of an automatic tightening device

comprising a pair of bushes A b of which the
one next the packing is made in segments,
said bushes having their adjacent surfaces
formed with uniformly rounded teeth or cor-
rugations, a flexible 'split tube or bush ar-
ra,nﬂ'ed between one of said bushes and said

oD

For this purpose the adjusting-
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cause one of said bushes to move endwise so | endwise in relation to the other soasto wedge

as to wedge the ofher against said flexible
bush and packlrlg substa,ntlally as described.

4. The combination in an arrangement for
antomatically tightening paekmg, of a num-

ber of segments A B mmnfred in pairs and

having t,heu' adjacent surfa,ees formed with
umformly rounded teeth or corrugations, a
spring or springs for foreing one of the seg-
ments of each pair in an endwise direction
S0 a8 to wedge the other segment of the pair
toward sald packing,and means for compress-
ing sald spring or sprmﬂ's after being placed
in pOSIthIl substantially as deser 1bed

9. The combination with a stuffing box con-
taining packing, of a tightening devlce com-
prising two or more pmts arrann‘ed to bear
against each other afterthe manner of wedges
and to act against said packing, means adapt—
ed to antomatically move one or some of said
parts relatively to the ctherand thereby cause
pressure to be exerted against said packing,
and packing material arranged between the
interior of said stuffing box and the part or
parts of the twhtenmn‘ device in proximity
thereto subqtantml]y as hereln described.

6. The combination with a stuffing box, of
atightening device adapted tosurround pack-
1ng in said box and comprising the concen-
trlcally arranﬂ'ed bushes A B, having their
adjacent surfaces formed with rounded teeth
or corrugations, and the inner of which is di-

- vided longitudinally into segments, a gland

35

40

43

arranged to bear against one of said bushes, -

and aspringorsprings arranged to consta,ntly
force said glands toward the bush against
which it bears substantially as herem de-
scribed.

7. The combination with a stuffing box, of
a tightening device comprising concentncally
a,rranﬂ'ed bushes having their ad;]a,cent Sur-
faces rlbbed or corrugated and the inner of

~which is divided lonmtudmally and provided

at its outer end with an inwardly pro,]ectmn'

flange adapted to confine the packmﬂ' in

plaee and means acting to constantly force

-the outer bush in an _endwise direction and

against the inner one substantially as herein
described.

8. Thecombination with a stuffing box con-
taining packing, of a tightening device sur-
rounding sald packing and comprising con-

- centrically arranged bushes having their ad-

55
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Jacent surfaces ribbed or corrugated, a gland
arranged to bear against one of said bushes,
and against packing material located between
the rod or other body to be packed and the
outer end of the bush against which the gland
bears, and a spring or springs acting to con-
stantly force said gland against said bush and
packing substantially as herein described.

gitudinally into seﬂ*ments, a spring or springs
for causing one of the divided bushes to move

the latter toward said packing, and radial
adjusting screws arranged to act laterally
against the segments of the outer bush and
co-operate in sueh wedging action substan-
tially as described..

10. In an arrangement for automatically
tightening paekmﬂ* the combination with

| packing C, of the pair of bushes A B having

9. T'he combination in an arrangement for
automatically tightening packing, of a pair of .
- bushes A B having their adjacent surfaces
ribbed or corrugated, and each divided lon-

their ad Jacent surfaces formed with uni-
formly rounded teeth or corrugationsasshown
and each divided into segments, a spring or
springs for foreing one bush endmse in re-
lation to the other and a flexible bush B? ar-
ranged between the other bush and the pack-
ing substantlally as described.

11 The combination inan arrangement f01
automatically tightening packing of a stufi-
Ing box to conta,m packmg, a pair of bushes
A B, located in such box, having their ad-
jacent surfaces corrugated, and each formed
In segments, a flexible bush B? arranged be-
tween the bush B and the packing, a gland I
adapted to bear against one of said bushes
Sprmgs acting to force said gland into said
stuffing box and surrounding screw bolts car-
ried by said stuffing box, nuts H screwed on
sald bolts and serving to tighten sald springs,
and packing arranged between the outer
bush A and the lnterlor of said stutﬁng box
substantially as described.

12. The combination in an arrangement for

automatically tightening packing, of a stuff-

ing box and packing located therein, a pair
of bushes A I3, formed in segments and having
their adjacent surfaces corrugated a flexible
bush B¢ arranged between said packing and
one of said bushes B, packing J compressed
between the other bush and said gland, bolts
G carried by said stuffing box extending
through said gland and fitted with tightening
nuts, and springs F each surrounding one of
said bolts and acting to force said gla,nd in-
ward, substantially as deseribed.

13. The combinationin an arrangement for
automatically tightening packing, of a stuff-
ing box, segments A B arranged to surround
the packing and located in said box, a flexible
bush B? arranged between the packing and

the inner bush B, a gland I arranged to bear

on one of said bushes, bolts G carried by said

“box and passingthrough said gland and fitted

with tightening nuts, springs F surrounding
said studs and acting to foree said gland in-
ward, and adjusting screws J¥ extending
through sald stuffing box and acting against
the outer of said bushes substantially as
herein described for the purpose specified.

In testimony whereof we have signed our
names to this specification in the presenee of
two subscribing witnesses.

HENRY CHARLES PLATTS
THOMAS LOWTHER

Witnesses:
JOHN FILBER PALMER,
GEORGE ROBERT MARTIN.
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