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This invention relates to improvements in
compound helical packing.

It is the primary object of the invention to
provide an improved packing which will accom-
plish its packing function with a maximum of
effectiveness and a minimum of cylinder pres-
sure and friction.

In the particular device herein disclosed I
accomplish this purpose through the provision of
a pair of opposed helical packing elements ar-
ranged end to end in a single groove in the mem-~
ber to be packed and having oppositely beveled
interior surfaces with which an improved ex-
pander co-acts in an axial direction to produce
radial expansion of the packing elements.

More specifically, it is one of the objects of the
invention to provide improved helical packing
elements and a variety of improved expanding
means capable of maintaining a substantlally
uniform thrust under the most severe conditions
of use. With reference to this last objective,
it is my purpose to provide a type of spring which
is manufactured without material distortion in
a direction in which its force is exerted in the
assembled structure, substantially its entire de-
flection in such direction being produced in the
assembly of the parts.

In the drawings:

Figure 1 is a fragmentary detail view in axial
section showing improved packing embodying
the present invention.

Figure 2 is a view in perspective on a reduced
scale as compared with Figure 1, showing in
“exploded” relation the component parts of my
compound packing.

Figure 3 is a view showing the fragment. of a
piston in cross section, and showing partially in
cross section and partially in side elevation a
modified packing including a slightiy different
form of expander,

Figure 4 is a view similar to Figure 1 showing
a further modified embodiment of the invention.

Figure 5 is a view in perspective showing the
type of expanding spring used in PFigure 4.

Figure 6 is a view similar to Figure 1 showing
a Turther modified embodiment of the inven-
tion, in which the expanding and wedging func-
tions for separate parts in Figures 1 to 4 inclu-
sive are consolidated in single members.

Figure 7 is a view similar to Figure 1 showing
a further modified embodiment of the invention,
in which sheet metal wedge rings are employed,
but in- which the expanding function is per-
formed by a spring as in the construction dis-
closed in Figures 1, 2, 4 and 5.

Figure 8 is a view similar to Figure 1, illustrat-
ing a further modified embodiment of the in-
vention,

Figure 9 is a view showing on a reduced scale
partially in' cross section and partially in side
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elevation the installation of packing of Figure 8 -
in a piston.

Figure 10 is a view similar to Figure 1 showing
a further modified embodiment of the invention.

Figure 11 is a view on a reduced scale showing 5
in perspective the spring expander used in Fig- -
ure 10.

Figure 12 is a view similar to Figure 1 showing
a further modified embodiment of the invention.

Figure 13 is a view similar to Fig. 1 showing a 10
further modified embodiment of the invention.

Figure 14 is a view on a reduced scale partially
in side elevation and partially in section show-
ing the packing construction of Fig. 13, and also
showing a special oil groove with which I prefer 15
to equip the member which is packed. -

Like parts are indeniified by the same refer-
ence characters throughout the several views.

The piston shown at 8 in Figs. 1,3,4, 6,7, 8, 9,
10, and 12 will be understood to be typical of any oq
member requiring packing, whether provided --
with a groove in its internal or external periph-
ery. It will be obvious to those skilled in the art
that by simply reversing the curvature of the
parts they may be adapted for use in a converse
situation as internal packing. )

The piston 8 has a packing groove 9 under-cut
at {0 and 11 at both of its ends to provide clear-
ance for the wedge rings hereinafter to be de-
scribed. )

Two packing rings {5 and 16 are used, each of -
these comprising preferably a helix with end
portions 11 and {8 oppositely tapered and an in-
tervening coil thickened at 19 and 20 to provide
shoulders leveling up the ends of the rings so
that the terminal surfaces of each of the helical
packing rings are parallel. Thus two rings 15
and I8 substantally fill the outer porton of
groove 8, as clearly shown in Figs. 1, 3,4, 6 and 7.

Rings {8 and (6 are identical with each other
but. are used in relatively inverted positions.
Hach ring is internally beveled at 2! to provide
a” frusto-conical surface with which the wedge
members hereinafter to be described are ar-
ranged to cc-act. While various modifications
of the packing rings- 15 and 16 may be made
within the scope of this invention they have, for
convenience, been illustrated uniformly through-
out the several views, the present invention be-
ing related particularly to the expanding devices
and their co-action with the rings 15 and 16.

In the construction shown in Figs. 1 and 2 the
wedge rings %2 are made of sheet metal folded
approximately to a V-shape in cross section and
rolled into the form of a split ring, the ends 23 g
of which are in close proximity as shown in Fig. 2.
The outer flange 24 of each wedge member is
fitted to and co-acts with the interior of beveled
surface 21 of the adjacent packing helix 15 or (8.
The inner flange 25 flares for only a portion of : 60
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its length from the outer flange 21, the major
portion of its area being shaped to a ecylindrical
form to fit the inner wall of the groove 9 as
clearly appears in Figs. 1 and 2.

Co-operating with the wedge members 22 to
expand the packing helices 15 and {6, is a spring
unit which comprises a split ring 30 of spring
wire, a pair of short split tubes 31 and 32, and
brackets 33 and 34 alternately engaging the
spring wire 30 and connected to the respective
split tubes 31 and 32. The brackets are bi-
furcated pieces of metal welded to respective split
rings and having their terminal legs formed to
engage the spring wire 30, as shown in Figs. 1 and
2, to provide for a permanent connection between
the parts to enable the spring assembly to be
handled as a unit. It will be noted that the ends
of the split tubes 31 and 32 and spring wire 30
are aligned so that the entire assembly may be
regarded as a split ring resiliently yieldable in
an axial direction as the thrust of the ends of the
split tubes 31 and 32 is transmitted through. the
brackets 33 and 34 to arcuately spaced points on
the spring ring 30. The resulting resilient de-
flection of spring ring 30 will subject the ends of
the split tubes 31 and 32 to axial pressure.

In the arrangement shown in Fig. 1 and Fig. 2
the ends of the split tubes 31 and 32 are engaged
in the apices of the folded wedge rings 22. The
dimensions of the parts are so chosen that with
the various elements assembled in the position
shown in Fig. 1 the spacing between the apices
of the wedge members 22 will be insufficient to
receive the spring assembly except when the
spring wire 30 is resiliently distorted. Conse-
quently, in the Fig. 1 relation of the parts the
tubes 31 and 32 are exerting axial pressure on
the channeled wedge members 22 tending to
separate such wedge members and thereby to
expand the packing helices §5 and i6. The
under-cutting at 18 and 11 of groove 8 provides
clearance for the expanding movement of the
wedge members 22 in a direction to take up all
wear between the packing and the eylinder with
which it is associated.

In the construction shown in Fig. 3 the wedge
members 220 are not made of sheet metal but
are solid rings of brass or the like, having com-
plementary marginal convolutions with alter-
nating crest portions 36 engaging the spring ring
30 at arcuately spaced points as clearly shown
in the drawing. At each crest portion 36 each
of the split rings 22 will peripherally be pro-
vided with fingers 37 for the engagement of the
ring to keep the parts in line. In the Fig. 3 as-
sembly of the parts it will be observed that the
split wedge rings 220 have been forced together
in an axial direction, thereby distorting the
spring ring 30. The compression of the spring
ring acts through the wedge members 220 to force
the wedge members apart in an axial direction
and thereby to expand the beveled helical pack-
ing elements {5 and 16.

The construction shown in Fig. 4 is identical
with that of Fig. 3 so far as the wedge members
are concerned, except that the wedge members
221 shown in Fig. 4 need not have the con-
voluted or undulating surfaces illustrated in Fig.
3. The opposed surfaces of wedge members 221
are planiform and the spring ring 300 is pro-
vided at intervals with integral bosses 39 and 49
projecting alternately from its opposite faces to
be engaged by the opposing surfaces of the wedge
members 221, thereby to distort the spring ring
300 cxactly as the ring 30 is distorted by the
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pressure of brackets 33 and 34 carried by the split
rings 31 and 32 as shown in Fig. 1 and Fig. 2.
The difference is that the means which spans
the gap between the spring ring and the wedge
member is here carried by the ring itself instead
of by the co-acting split rings shown in Figs. 1
2 and 3. At the ends of the spring 300 I may
divide the boss 40 to comprise two lugs 400. The
ring 300 and the integral bosses thereon may bhe
machined from any suitable material such as cast
iron or steel. The spring 30 will usually be made
of spring steel wire such as piano wire.

In the construction shown in Fig. 6, a single
element furnishes both the spring pressure and
the required wedging action. The piston is pro-
vided with a pair of inward extensions 42 of
the groove 9, each such extension being prefer-
ably under-cut to provide a rib 43. The annuli
45 are made of spring sheet metal in tubular
cross section of the peculiar outline shown in
Tig. 6. The margin of each is flanged at 4§ for
engagement behind the appropriate rib 43. The
outer periphery of each is frusto-conical in form
and substantially rectilinear in cross section as
shown in Fig. 6, whereby to be adapted to co-act
with the beveled inner surface of the helical
packing member (5 or i6. The proportions of
the parts are such that the angle at 48 has been
subjected to material distortion in the assembly
of the elements of the compound ring, whereby
tlie stress in the sheet metal tends to force the
apex 48 into the undercut portion 10 or {1 of
the groove o produce the desired wedging action
for the expansion of the packing helix {5 or 18,
as the case may be.

In the consiruction shown in Fig. 7 the sheet
metal rings 450 instead of being made of re-
siliently yieldable material as are the rings 45
in Fig. 6, are made of comparatively rigid mate-
rial to comprise blunt annular wedges of hollow
cross section. Their inner flanges are preferably
offset to be spaced apart at 50 to receive between
them the split spring ring 300 illustrated in Fig.
5, such ring bheing subject to stress in the as-
sembled relation of the parts to force the wedge
members 450 asunder in an axial direction
whereby to expand the helices 18 and 16 in the
manner already described.

In the construction shown in Figs. 8 and 9 the
packing elements {5 and i6 and one of the sheet
metal wedges 22 are identical with the parts al-
ready described, but the other wedge member 222
is made to provide integrally the resiliently ex-
pansible spring. It is rolled inwardly to provide
the annular flange 52 which is reversely curved
at 52 to increase its resilient yielding dqualities
and is extended axially upwardly at 54 in the
form of teeth or fingers ag shown in Fig. 9, these
teeth or fingers 54 being formed by helical notches
55. The helical inclination of the teeth 54 gives
them g certain degree of resilience axially of the
cylindrical surface in which they are disposed,
and additional resilience is provided by the reverse
curve at 53, across which the notches 85 extend.

The annular flange portion 52 is likewise resil-.

ient, the result being that when the parts are as-
sembled the spring portions 5%, B3 and 54 are
subjected to distortion and their reaction pres-
sure forces the wedge device 22 in one direction

and the wedge device 222 in the opposite direc--

tion to act on the packing elements 15 and I8
as above described.

In the construction shown in Figs. 10 and 11
T have illustrated another device in which the

spring action and the wedge action are provided
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integrally in the same members. The construc-
tion now being described has the advantage that
it may be handled as a unit, the parts being in
permanent connection.

To make up this combination spring .and wedge
expander unit I provide two axially yieldable
spring split rings 68 and 61 which are spaced apart
intermediate their ends and are peripherally
joined at their end margins 62 and 83-by spot weld-
ing or the like. .

The separation of the middle portions of these
rings is preferably accomplished by forming the
outer ring 60 in the form of a shallow channel
having a frusto-conically finished bearing sur-
face at 64 and a similar surface of opposite taper
at 656. The surfaces 84 and 65 are complementary
to the inner surfaces of the packing elements {5
and 16 and consequently they serve the functions
of the wedges 22,

The resilient axial yielding between the portions
64 and 55 of the outer ring 80, and the correspond-
ing portions 66 and €7 of the inner ring 6{ is
provided for by peripherally slotting each of the
two rings 60 and 61 to provide overlapping kerfs
68, 69, 710 and T1.. Between the ends of the kerfs
of each series are integral tongues 5, the integral
tongues of one series being staggered equi-distant
between the tongues of the other series.
the two series of kerfs remains an unslotted band
16 integral with the upper and lower annular areas
but connected therewith solely through the stag-
gered tongues. Thus the resilient yielding of this
band corresponds to the yielding of the spring 39
in Fig. 2 or Pig. 3, or the ring 2 as shown in Fig. 5,
with the result that both the inner rings 61 and
the outer ring 69 are axially yieldable in the same
manner.

In the construction shown in Fig. 12 the spring
300 may be identical with that shown in Fig, 5,
but the wedge members 225 which act upon the
packing elements 5 and {6 have been so rolled as
to provide a thickened portion at 78 having a
shoulder machined at 19 fto receive the thrust
of the bosses 39 on the spring ring 280.

In many respects the construction shown in
Figs. 13 and 14 is similar to that of Fig. 1. The
wedge elements 227 and 228, however, are ex-
tended axially of the piston 8 into mutually ovsr-
lapping and telescopically expansible relation to
each other. Thus they completely enclose the
annular spring 381 which, like spring 388 shown
in Fig. 5, is distorted by the engagement of its
lug portions 391 (Figs. 13 and 14) with the inner
apices of the wedge members 227 and 228.

The two wedge members are preferably inter-
locked with each other against axial separation
so that the wedge and spring parts 227, 228 and
30t may be handled ynitarily and applied and re-
moved unitarily. For this purpose at least one
flange of each member has a hook 83 or 8i,
the said hooks 89 and 81 of the respective members
being interlockingly engaged as clearly illustrated
in Fig. 13. It will be noted that there is mutual
clearance between the hooks to permit of all nec-
essary expansion of the wedge members 22T and
228 telescopically in response to the pressure of
spring 301, but the range of possible movement is
not such that the wedge memhers may acci-
dentally become separated.

In the construction shown in Figs. 6, 13 and 14,
I have provided a beveled surface in the packing
groove with which the tapered inner portions of
the wedge elements-coact in the course of their ex-
pansion to increase the radial thrust upon the
packing members 15 or 16 per unit advance axially

Between |

of the wedges. The tapered surfaces in Fig. 6

are designated by reference character 99, and in
Fig. 13 they are designated by reference character
9i.

With any of the packing elements herein dis-
closed I may use, and I prefer to use, oil grooves
as shown in Figs. 18 and 14, which are preferably
formed integrally in the member to be packed.
By way of example I have shown the piston 83
with a narrow shallow groove 84 immediately
adjacent the packing, and a deeper groove at 85
from which the holes 88 open to the interior of
the piston.: The intervening ungrooved rib por-
tion 87 will be noted to he provided at intervals
with diagonal or helical channels 88 leading from
the small groove 84 to the deeper groove 85. These
channels are preferably so located as to terminate
immediately adjacent the respective ports _86.
This particular arangement of wiping edges and
communicating grooves and channels has proved
especially eifective in preventing all loss of oil.
The lower margin of the packing is one of the
prineipal oil collecting edges, and it is important
that the oil thus collected is not drained through
any portion of the packing groove but is led to an-~
other groove from which the drain holes open.

The various constructions in which the spring
and wedge assemblies are hollow as shown in Figs,
1, 6,7, 8,9, 10, 11, 12; 13 and 14, have an im-
portant advantage in that they operate at low
temperature as compared with the solid wedge
construction such as those illustrated, for ex-
ample, in Fig. 3 or Fig. 4. In actual practice with
a heavy duty engine developing horse power far
in excess of that developed by the same engine
with other packing, it was found that my im-
proved packing using sheet metal wedge ele-
ments remained at a temperature not to exceed
300° F'. © The importance of this low temperature
operation lies in the fact that metals do not lose
their resilience at such low temperatures,

Exhaustive tests have indicated that the com-
pound packing herein disclosed ig highly efficient
as a packing, although its radial pressure is much
reduced as compared with other packing for
the purpose.: In a gasoline engine equipped with
these rings greatly increased power has. been de-
veloped as compared with packing rings of con-
ventional design previously used in such engines.
The increase was almost entirely traceable to the
reduced pressure of the packing on the wall of
the cylinder and the correspondingly reduced
frictional resistance to piston movement. The

result was not merely increased power but great-

Iy prolonged packing life,

One of the advantages of the several construc-
tions herein disclosed lies in the fact that radial
bressures are entirely within the control of the
design. In other words, the helical pbacking has
very little spring per se and the pressure between
the packing and the surface contacted thereby
is almost entirely the result of the axially ex-
erted spring pressure and the angularity of the
surface with which the wedge reacts. By chang-
ing the spring pressure or the angularity of the
wedge surface, or by lengthening or shortening
the helix to vary the total area over which the
pressure is exerted, I am able to control with
accuracy the pressure contact between the pack-
ing and the wall of the cylinder in which it may
be operated.

Anocther advantage of the constructions herein
disclosed consists in their relative freedom from
slap. In any construction where the entire con-
tact pressure is developed by a spring ring such
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ring will naturally yield resiliently to allow the
piston to become laterally displaced upon each
occasion when the piston is subject to high com-~
pression with the connecting rod at an angle.

The resulting displacement of the piston is known

to the art as side slap. In the present construc-
tion the fact that the pressure is developed by a
force acting at right angles through a wedge upon
the packing, results in a certain amount of fric-

tion which resists any sudden changes of position

of the packing with respect to the piston, so that
any tendency for the piston to slap laterally
against the wall of the cylinder is resisted not
only by the spring pressure but by the friction
and inertia of the parts which prevent any sud-
den displacement. As a result, slap is substan-
tially eliminated and wear is greatly reduced.

Tn actual comparative tests a piston having an
ordinary commercial packing was operated in an
engine pulling 65 H. P. for a period equivalent
to fifteen thousand miles of truck operation, and
it was found that the eccentric wear in the cylin-
der amounted to .015’’. The pistons equipped
with packing as herein disclosed were all capable
of operating under greater lcad and for longer
periods without producing any appreciable wear.
In a specific test one such piston in an engine
having packing in accordance with this invention
was operated for the equivalent of about fifteen
thousand miles of truck operation pulling 122
. P. and showed a wear of less than .002’".

Not only does my improved packing greatly
reduce the wear between the surfaces packed but,
in addition, it also greatly reduces the amount of
pressure required bhetween the packing. and its
coacting surface. Since the yielding of the pack-
ing with respect to the surface is resisted not
merely by spring pressure but also by friction in
the wedge and the beveled surfaces with which
the wedge coacts, T am able to reduce greatly
the amount of spring pressure which would other-
wise be used, and this fact not only reduces cylin-
der wear but also greatly reduces the drag, so
that an engine equipped with packing of this
invention has its power very materially increased
as compared with an engine having conventional
packing.

I claim:

1. A compound packing comprising a pair of
expansible packing elements having opposed bev-
eled peripheral surfaces, of annular hollow sheet
metal wedges co-acting with the beveled surfaces
of said members and movable axially with respect
thereto for the expansion of said elements, and
spring means housed within and confined under
stress hetween said wedges and re-acting oppo-
sitely thereon, whereby to tend to separate said
wedges for the expansion of said elements, said
spring means comprising a normally planiform
ring, and spacers angularly offset about said ring
and alternately interposed between said ring and
said wedge means, whereby said ring is undula-
latory in form when subject to stress, said hol-
low wedges thermally insulating said ring to
maintain the tension thereof. .

2. A packing comprising the combination with
annular packing elements having beveled periph-
eral surfaces, of wedge members bodily axially
movable with respect to each other, a spring
housed between said wedge members and reacting
‘thereon to move said wedge members oppositely,
and means interconnecting said wedge members
against axial separation, whereby said wedge
members and spring comprise a unit for handling,
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3. An expander for internally beveled packing
comprising a sheet metal annulus formed axially
between its margins to comprise a wedge hav-
ing an axially projecting apex and a pressure
member housed within said annulus between the
margins thereof and comprising peripherally sep-
arated spacers internally engaged with the apex
of said wedge and otherwise free of said annulus
and packing, whereby to be thermally insulated.

4. ITn a compound packing, the combination
with hollow sheet metal wedge means of annular
form providing oppositely directed apices, of a
resilient spreader housed within said wedge means
and including spaced members internally engag-

ing at least one of said apices and spaced from

adjacent portions of said wedge means, whereby
to be thermally insulated.

5. In a device of the character described, a re-
silient support for radially expansible packing
having opposed beveled interior portions, said
support comprising sheet metal annuli having
adjacent lateral margins and oppositely formed
beyond their respective margins to provide axial-
ly directed apices, a spring ring housed between

said annuli and having staggered oppositely pro- o4
jecting spacers in pressure engagement with the

interior portions of the respectve annuli adjacent
the apices thereof, said ring and spacers being
otherwise substantially free of said annuli, where-
by to be thermally insulated for the. protection
of the tension of said ring.

6. In a device of the character described, the
combination with a pair of annular wedges com-
prising sheet metal annuli having radially spaced
margins and oppositely directed annular apices,
corresponding margins of the respective annuli
being close together to enclose a space within
said annuli, of resilient reactance means housed
within said space for forcing said annuli in op-
posite. directions and comprising an undulatory
element extending peripherally within said an-
nuli under stress with its various undulations in
pressure transmitting relation to the obpposing
annuli.

7. In a device of the character described, the
combination with a pair of annular wedges com-
prising sheet metal annuli having radially spaced
margins and cppositely directed annular apices,
corresponding margins of the respective annuli
being close together to enclose a space within
said annuli, of resilient reactance means housed
within said space for forcing said annuli in op-
posite directions, said reactance means compris-
ing a distorted ring interposed between said an-
nuli and having staggered spacing elements sup-
porting said rings solely from the internal sur-
faces of the respective apices of said annuli.

8. A device of the character described compris-
ing the combination with a packing helix having
a cylindrical external face and a beveled internal
face, said helix being finished to provide a flat
face at its end of larger thickness, an annular
wedge acting axially against the beveled internal
face of the helix and projecting beyond said
thicker helix end, and a packed member providing
integrally an abutment for the said end of the
helix and having an under-cut groove registering
with said wedge and into which said wedge pro-
jects, said helix being expansible and contractible
to be manipulated over said member and received
into said groove and having its convolutions
tightened upon each other in said groove under
compression of said wedge.
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