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@ Pneumatic lift pad.

@ A pneumatic pad (10) comprises reinforcement fabrics
{20,30) of parallel cords pre-formed to a specific radius
through the edges of the pad and press-vulcanized to a very
flat pre-pressurized configuration. At least two orthogonally
oriented reinforcement fabrics (20,30) are embedded in elas-
tomer and have lapped ends positioned in opposite covers of
the pad such that each cover comprises at least three cord
reinforcement plys two of which afe oriented orthogonally
with respect to the other.
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PNEUMATIC LIFT PAD
Background of the Invention

This invention generallyirelates to fluid pressure
devices and more particularly to a flexible, elastomeric,
cord-fabric reinforced, infiatable container that func-
tions as an extremely powerful and efficient pneumatic
1ift pad or jack. The invention discloses a press
molded pad structure which results in a very low profiled
pre-inflation device that may be positioned in confined
spaces and inflated to perform a powerful lifting

function.

Pneumatic 1ift pads of the type alluded to are
known and used in the art, there being various types and
éonfigurations available whiech attempt to meet the needs
and;reqdirements demanded of this type device. Exemplary
of these are 1ift pads described and illustrated in
U. S. Patents to Tezuka (#3,982,731); Orndorff, Jr.
(#4,036,472); and Vetter (#4,067,544 and #4,143,854),

This invention provides an improvement in the state
of the pneumatic 1ift pad art by the provision of a
press-molded device that: exhibits a very low profile
when in its non-inflated condition, provides a high
burst strength and increased structural integrity for a -
greater safety factor when applied to vigorous 1lifting
applications, is extremely abrasion, puncture, and cut
resistant, and has a patterned exterior surface for
aggressive non-slip stability. Further, the pneumatic
pad of the present invention is characterized by a
molded-in positioning locator in the cover ply that is
of a contrasting color for ease in positioning of the
pad in confined spaces. |

Brief Description of the Drawings

Various aspects and advantages of the invention
will be better understood from a consideration of the

following detailed description and accompanying drawings
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in the several figures in which like parts bear like
reference numerals and in which:

Figure 1 is a plan view of the topside or the bottom
side, both sides being identical, of the pneumatic 1lift

pad comprising the invention;

Figure 2 is an elevational view, in section as may
be taken on line 2-2 of Figure 1, with the various plys
separated for ease in illustrating the pre-cured ply
orientation of the laminated pad structure;

Figure 3 is an elevational view similar to Figure
2, in section and as may be taken on line 3-3 of Figure
1, illustrating the pre-cured ply orientation of the
structure; '

Figure 4 is a partial elevational view, in section,

of the structural components shown in Fig. 2 upon being

press vulcanized and partially inflated;

Figure 5 diagramatically illustrates the arrange-

ment of the reinforcement cord fabric plys;

Figure 6 is a perspective view, partially broken
away and partially in section, illustrating the valve

mounting within the structure of the pad; and

Figure 7 is a diagramatic plan view of the corner

“valve mounting illustrated in Fig. 6 showing the rein-

fofcement cord orientation relative to the valve.

Detailed Description of the Invention ,
Referring to the drawings, a pneumatic pad in accor-
dance with this invention is generally indicated by
reference numeral 10, which pad 10 is a multi-ply
integrally laminated construction in a substantially
square or rectangular configuration. While it will be
recognized that other geometric shapes may be applied to
the pad 10 and these are considered within the scope of

the invention a square or rectangular shape is more
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conducive to the manufacturing process and therefore

this description will be specifically directed to pneu-

matic pads of a square or rectangular configuration.

With particular reference to Figs. 2, 3, 4 and 5,
the structural components comprising the pad are
clearly illustrated. Basically the pad structure com-~
prises an inner fluid (liquid or air) impervious liner or
envelope 12, first and second cord fabric plys 20 and 30,
an outer envelope 14, and a valve 16 (shown in Figs. 1
and 6) for pressurizing the pad 10, The elements of
liner 12, cord fabric plys 20 and 30 and outer envelope
14 are all common to two'integrélly laminated covers 11
and 13 as illustrated in Fig. 4.

The inner liher 12 is comprised of elastomeric ply
sheets 12a and 12b, the sheeft 12b being of a smaller
dimension than the sheet 12a and thus providing a 1lap
joint when the peripheral edges of the sheet-12a are
folded over the sheet 12b. Because the pneumatic pad of
this invention is a press-molded product, two sheets of
a release paper 18 are inserted between the liner sheets
12a and 12b to maintain separation of the two upon vul-
canization. Thus, upon being Vuicanized,'an enclosed
envelope 12 is formed by the sheets 12a and 12b. Strips
of gum elastomer 12c may also be provided and laid in
along the periphery of the release.paper 18 to maintain
a uniform thickness of the liner 12 when a valve 16 is
positioned in one of the corners as illustrated in Figs.
1 and 6.

The cord fabric plys 20 and 30 are made similarily
to a tire cord fabric and these'may be of monofilaments
or multifilament yarns of wire, synthetic or hatural
textiles, or glass embedded in a suitable elastomer to
maintain a parallel orientation between adjacent cords.
Steel wire, nylon, polyeeter, or aramid are the preferred
cord materials because of the rigorous type application
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for these pads, The cord fabrics 20 and 30 are made in

" flat sheets to a specific length and width for a parti-

cular pad size and these sheets are folded in a press
brake such as to impart a specific radius R to the cords
prior to fabrication of the pad structure. For example
the fabric may be folded such that a bend radius R of
4-20 mm is effected to the cords and the ends are over-
lapped to at least 75% of the length of fabric between
the folds. A release liner is inserted to prevent stick-
ing together of the overlapping fabric so that it may be
stored for later use. The bend radius R will thus
eliminate kinking of the cords throughout assembly, and
cure operations., As illustrated; the cord fabric 20
comprises individual cords 22 folded such that it
surrounds the innerliner 12, the ends of the cords 22
starting and ending a short diStance in from the edge of
the innerlinexr. In this configuration, the cord fabric
20 is single ply in one cover of the pad but it is
double ply in the opposite cover. Similarly, the cord
fabric 30 is folded such that individual cords 32 exhibit
a radius R in the area of the fold and this fabric is
applied about the cord fabric 20 such that the cords 32
are orthogonal to the cords 22. The cord fabric 30
however is applied oppositely to the cord fabric 20, that
is, it is applied such that the lapped ends are posi- “
tioned in the opposite cover than the lapped ends of the
cord fabric 20. In this manner the cord fabric 30 pro-
vides a single ply in one cover where the cord fabric 20
is double ply and provides a double ply in the opposite
cover where the cord fabric 20 is single ply. The
orientation of the cord fabrics 20 and 30 combine to
provide at least three plys of cord fabric in each of
the covers 11 and 13 of the pneumatic pad 10, More
simply stated there are two substantially complete plys
of cord fabric 20 and one ply of cord fabric 30 in one
covér of the pad while there are two substantially com-
plete plys of cord fabric 30 and one ply of cord fabric
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20 in the opposite cover of the pad and the cords 22 are

oriented orthogonally to the cords 32,

While at least three cord fabric plys are in evi-
dence in what would comprise the top cover 11 and bottom
cover 13 of the pad 10, only a single ply of cord fabric
would be provided in the edge walls of the pad. In this
circumstance, cord fabric inserts 24 are positioned
lengthwise along the lateral edges between the innerliner
envelope 12 and the cord fabric plys 20 and 30. Thus,
ahd because the cords 22 and 32 are oriented vertically
inrthe edge areas of the pad, the cord fabric inserts
24 provide orthogonal and lateral reinforcement cords
in the edges of the pad.

The outer envelope 14 comprises a cover ply sheet
14a and a cover ply sheet 14b which are 1ap joined about
their peripheral edges. The outer envelope 14 is com-
prised of an elastomer such as neoprene that provides
excellent weather and abrasion resistance and in addi-
tion is resistant to a wide range of chemicals. The
envelope is further characterized by a texture illu-
strated in Fig, 1 that provides a very high friction
surface. While there are many texture configurations
that may be applied, applicants have found that a small
basketweave pattern 26 provides an excellent slip re-
sistant friction surface to the pneumatic pad. This is
of course important for the maintenance of the pad in
its intended orientation in heavy lifting applications.
Because the 1lift pad of this invention is a press- |
molded product, the texture may be imparted to the pad
exterior covers by means of a suitable textured mold
liner. Further, and to provide an aid.in positioning

of the pad, there is provided a high visibility locator

.embedded in each cover of the pad. Fig. 1 illustrates

the use of an X-pattern locator 28 but others such as
concentric circles or a bullseye pattern may also be
applied. The locator patterh is preferably comprised
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of an elastomer in a high contrast color such as for ex-
ample yellow or the like that is integrally vulcanized
into the cover elastomer of the pad. It will be

appreciated from the foregoing that the locator 28 is
advantageous in placing of the pad in confined spaces,

Figures 6 and 7 illustrates the valve mounting
within the pad structure and as shown the valve assembly
16 is a solid metal fitting of brass or the like having a
tapered butt end 16a that is embedded in the corner elas-
tomer of the pad structure. The valve comprises a
substantially triangular shaped butt end 16a having a
nipple end 16b that protrudes from the corner of the pad.
Integral with the nipple is a hex 1l6¢ havihg internal
threads that facilitate connection tora supply of high -
pressure air for inflation of the pad.r The valve unit
16 is firmly seated with the base end 16a tapering to
its larger extent toward the center of the pad and in
this configuration may not be easily pulled out of the
pad elastomer by reason of the crossed cords 22,32 as
illustrated diagramatically in Fig. 7. In order to

further embed the valve 16 in elastomer, wedge strips

40 may be positioned along either side of the butt end
16a. As indicated by the ghost line showing of the

corner portioﬁ of the innerliner sheet 12b the valve 16
is positioned.between the innerliner sheets 12a and 12b

prior to vulcanization,

In addition. to the structural components named above,
abplicants envision that in some applications additional
cord fabric plys may be desired. In this circumstance,
additional flat sheets may be applied to the covers 11
and 13 prior to application of the cover plys 14a and 14b.
Further, and to provide increased strengthening of the
innerliner 12, square woven fabric inserts 34 may be in-
serted laterally to cover the edge areas as illustrated
by the dash-dotted line showing in Fig. 4. The purpose
of the square woven cloth is to contain the liner
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elastomer 12 upon being inflated under high pressures

and to limit splitting of the innerliner elastomer and
possible loss of pad integrity by migration of the in-
flation fluid into the laminated structure.

Thus, it will be appreciated by those knowledgeable
in the 1ift pad art that applicants have provided an
improved pad capable of handling various heavy lifting'
applications and while certain repfesentative embodi-
ments and details have been shown for the purpose of
illustrating the invention, it will be apparent to those
skilled in the art that various changes and modifica-
tions may be made therein_without departing from the

spirit or scope of the invention.
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What Is Claimed Is:

1. A pneumatic 1ift pad characterized by two sub-
stantially rectangularly shapéd cord reinforced, elastomeric,
covers enclosing an expansion chamber and having valve means
mounted in at least one of the corners thereof for connection
to a source of high pressure fluid; a first reinforcement fab-
ric comprised of a plurality of parallel cords, said cords
being continuous from one cover through two opposite peri-
pheral edges with the ends terminating in-the opposite cover
and overlapping for the substantial length of the_ cover from
one edge to the other; a second reinforcement fabric comprised
of a plurality of parallel cords, said cords being‘céntinuous
from one cover through the remaining two opposite peripheral
edges with the ends terminating in the opposite cover and
overlapping for the substantial length of the cover from one
edge to the other, the cords of the second reinforcement fab-
ric being orthogonally oriented with respect to the cords of
the first reinforcement fabric and the lapped ends of each
of the reinforcement fabrics being embedded in elastomer of
the opposite cover such that each cover is comprised of at
least three reinforcement cord plys and the cords of two of
the plys being oriented orthogonally with respect to the
other of the plys.

2. The pneumatic pad as set forth in Claim 1 fur-
ther characterized by at least one additional ply of rein-

forcement fabric embedded in the peripheral edges of the

pad, said fabric comprised of a plurality of cords oriented
laterally along the edge so as to be orthogonal to the cords
of the first and second fabric reinforcements passing through
the edges from cover to cover,

3. The pneumatic pad as set forth in Claim 1 char-—
acterized by a ratio of the lapped reinforcement fabric to
the total length between the opposite cover edges that.is
greater than 0.75.
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4, - The pneumatlc pad as set forth in Claim 1
wherein the cords of the relnforcement fabric are char-

acterized by steel,

5. The pneumatic pad as set forth in Claim 1
whereln the cords of the relnforcement fabric are char-
acterlzed by synthetlc yarns.

6. The pneumetic pad as:set forth in Claim 1

~wherein the cords of the reinforcement fabric are char-

acterized by synthetic monofilaments.

7. The pneumatic pad as set forth in eitﬂer of

Claim 5 or Claim 6 wherein the cords are characterized by
nylon.

8. The pneumatic pad as set forth in either Claim
5 or Claim 6 wherein the cords are characterized by
polyester. -

9. The pneumatic pad as set forth in either Clainm

5 or Claim 6 wherein the cords are characterized by'aramid.

10. The pneumatic pad as set forth in Claim 1
wherein the valve is characterized by a nipple portion pro-
truding from a corner of the pad, exteriorly of the pad and
having a hex nut connector mounted thereon for connection

to a source of fluid pressure, said nipple-terminating-in a

‘substantially triangular shaped base embedded in elastomer,

the taper of the base being substantially parallel to the
edges of the pad such that the cords of the fabric reinforce-
ment form crossed cords entrapping the triangular shaped base
within the pad structure.

11, The pneumatic pad as set forth in Claim 1 where-
in the reinforcement fabrics are characterized by being
folded prior to curing of the elastomer so as to impart a
definite radius to the fabric cords in the area of the
pad edge.
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12, The pneumatic pad as set forth in Claim 11
characterized by radii of the cords at the fold of at
least 4mm. )

13, The pneumatic pad as set forth in Claim 1 where-
in the covers are characterized by a high friction exterior
surface texture. ' ' '

14, The pneumatic pad as set forth in Claim 1
characterized by a high visibility pattern embedded in the
cover elastomer to provide a locator for the pad center,

15, The pneumatic pad as set forth in Clgim 14
wherein the pattern is characterized by an X-pattern, the
center of which coincides with the center of the pad.

16. "The pneumatic pad as set forth in Clalm 14
wherein the pattern is characterized by a clrcular pattern
the center of which c01nc1des w1th the center of the pad.

ORI —
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