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This invention relates to materials handling
apparatus, and particularly to sling-type sus-
pensions for pallet-carried loads.

An important object of the invention is to pro-
vide improved grappling means for attaching
supporting cables or lines to a loaded pallet, the
grappling means being of great strength, adapted
to contribute materially to the rigidity of the sup-
port afforded the pallet and its load, but quickly
and easily detachable from the pallet when ten-
sion upon the suspension lines is relieved.

Another object is to provide such improved
grappling means which is effectively locked to
the pallet and cannot be removed therefrom so
~long as the pallet and grappling means are sus-
pended, yet which is quickly manually releasable,
without the use of tools, when the pallet and
load are rested on a suitable support and tension
upon the suspension lines is released.

Another object is to provide combined grap-
pling and supporting means of the character in-
dicated so constructed that attachment to the
pallet and raising of the load are impossible un-
til the grappling devices are firmly and properlv
locked to the pallet in a manner which makes
their accidental dislodgment impossible.

Still another object is to incorporate in load

handling apparatus of the indicated character
simple manually releasable means preventing de-
tachment of grappling and lifting elements from
a pallet, even when tension upon the supporting
lines is relieved, until such release is desired; and
consciously effected by the operator.

In the drawings:

Fig. 1is a side elevational view of a loaded pal-
let of the type used in the handling of stack-
able articles in warehouses, wharves and the like,
the pallet and load bemg shown suspended by
improved grappling and supporting ‘means con-
structed in accordance with the present inven-
tion;

Fig. 2 is a side elevational view, centrally broken
away, taken at right angles to Fig. 1 and looking
in the direction of the line and arrows of 2—2 of
Fig. 1;

" Fig. 3 is a perspective view of the locking means
forming one of the connecting elements by which
attachment to the pallet is effected, the locking
means being shown separated from the coacting
I-beam supporting element to which it is at-
tached in the completed assembly;

Fig. 4 is a perspective view of one end of the
I-beam support element, separate from the lock-
ing means of Fig. 8 and showing the manner in
which the I-beam construction is modified to per-
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Fig. 5 is a perspective view of one end of the
completed assembly, showing the same in opera-
tive position beneath a loaded pallet but with

- the locking means in unlocked position;

Fig. 6 is a perspective view similar to Fig. 5,
looking approximately at right angles to the
direction of view of Fig. 5 and with the parts
shown in locked position;

Fig, 7 is a horizontal sectional plan view taken
substantially as indicated by the arrows T—7T of
Fig, 6, and

Fig. 8 is a perspective view similar to Pig. 5
but showing the effect of closing the gate before

i an attempt is made to position the assembly in

the pallet.

Referring now to the drawings:

Reference character 10 designates the floor
of a wooden pallet, shown as of conventional
construction, although it will be recognized that
its precise design is subject to modification, the
floor being supported and reinforced by trans-
verse stringers or braces 11 secured to the under-
side thereof in spaced parallel relation. Addi-
tional cross bracing is provided by transverse
bottom boards 12 which also provide a base upon
which the pallet rests, the boards #2 extending:
at right angles to and being secured to the
stringers 1. As shown in Fig. 5, the ends of the
floor hoards 18 extend beyond the braces i, and
the bottom boards 12 may also extend beyond
the braces to a similar extent, as shown, although
this is not material.

In order to enable suspension of the pallet and
its Joad from above as by a derrick or the like (not
shown) I provide improved sling means includ-
ing a skeletonized = strongback (Figs. 1 angd 2)
formed of a pair of transverse channel elements
16 arranged back to back but spaced from one
another, the mid portions of the channels being
secured to the heavy suspension ring I8, while
welded to and between the ends of the channels
is a bar 1T which extends downwardly thereto
from a higher central area which is welded or
otherwise firmly secured to the top of the ring
{8, The ends of the bracing rod 17 may be looped
below the ends of the channels, as indicated at
18. to provide hoisting eyes. 'To each of the eyes
a clevis 19 may be attached for attachment to
the sling lines 20. Two sling lines may be at-
tached to each clevis, as shown, to provide for.
support of the pallet at its four corners. :

Between each opposite pair of sling lines, ex-
tending parallel to the strongback, is a supporting
I-beam 2§ which is adapted to extend -beneath
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the overhanging ends of floor boards (8, in the
manner indicated in Fig. 5, to provide support
for the pallet when the latter is to be hoisted.
As also shown in that view, the I-beam lies closely
adjacent to the outermost cross bracing member
1§ when the device is in. use, and the length of
the beam is substantially the same as that of the
brace. The lower web of the I-beam is cut away
for a distance of several inches, as shown in Fig. 4;
for attachment of the base plate 36 of the grap-
pling and locking device, the dimensions of the
base plate substaritially corresponding to- the cub
away portion of the bottom web. Attachment.
of the base plate to the I-beam is effected by a
pair of overhanging lugs 32, one of which is
adapted to overlie each flange of the bottom web
of the I-beam, and by an integral vertical web 33
upstanding from the base plate and offset from
the center thereof to an extent corresponding to
the thickness of the vertical web 26 of the I-beam.
TFlange 3% thus lies against the vertical web of the
I-beams when the parts are assembled, as shown
in.Fig. 5, and these parts may be welded together,
ag.-also indicated in that figure at 34.. The outer

end of the base plate 38 extends beyond the web:

26 and is provided with horizontal eye portions
35 gdapted to suppart the hinge pintle 86 by which
the hinged locking element or gate 48 is pivotally
attached to the base plate for swinging move-
ment about a transverse axis lying substantially
in:. the plane.of the bottony web of the I-beam:.

The gate is substantially flat, as shown, and’

swingable from: & horizomtal position in which it
lies substantially parallel to the bottom: web of
the I-beam to a vertical position in which it
extends perpendicular t¢ and across the end of
such beam. When swutig to-the vertical position,
and interlocking flange 4} earried by the inner
end of the plate is adapted to le behind the:-adja-
cent braee +1 of & pallet in the manner shown in
Figs. 1,2, 6 and 7. Symmetrically opposite lock-
ing assemblies arve carried by the ends of the beam
25. amd when the flanges 41 thereof are engaged
behind opposite ends of the braces, the bars are
-effectively locked to the paliet, preventing dis-
lodgment. of the beam from its supporting posi-
tiom beneath the emds of the floor boards, while
when the lacking plates are swung cutwardly and
dewnwardly te the position shewn in Fig.-5, the
beam and its associated parts may readily b
freed from the pallet. :
‘A hoisting eye 42 iy earried by the gate 408 at
its outer or free end, the lower end of one-of the
sling limes being stbached to each such eye, as
shown. The distance between the outer or free:
edoes of gates carried by the oppesite ends of
same supporting beam somewhat exceeds. the
maximum width of the pallet in the direction, imx
which the beam extends when in use, as shewm
in Fig. 8 ané the flanges 4t are tapered from
maximum width near the bottom to a minimum
width: at their outer or upper edges, being shown

as curved in Pig. 8. Inward swinging movement:

of gate heyend the verbical is prevemted by en-
gagement of the gate with the I-beam:.

A friction helding er detent flange 41 is carried
by the gabe and extends perpendicularly there-
frem im positien to lie beside the cenmtral web 26
aof the I-bearn when the gate is swung to the ver-
tical positien. The edge of fange 4T may he
grooved substantially concentrically about. -axis:
pintle 36 so-that the fange may swing ireely to:
and from its position beside the web 26. A fric-

tion: gripping device in: the form. of a leaf spring
es-the outer side of the flange 47 :when the
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gate 40 is in the vertical position, thereby pre-
venting the gate from falling down into the hori-
zontal position until it is manually. pulled free.
The spring means may comprise a flat spring
plate 58 bolted or otherwise secured to the 'web
26 and so.contoured as to admit the flange 41 but
exerting a predetermined desired friction there-
upon, :
The flange 41 is spaced inwardly from “the
T-beam sufficiently so that when the hinge plates
are in the vertical position the I-beam cannob
be moved. inte position urider the ends of the pallet
ficor boards. Thus if an attempt is inadvertently.
made to position the beams beneath the pallet
edges with the gates in the vertical position, effec-

. tive use of the sling system is prevented, without

danger of any lifting or tipping of the pallet or

’its Joad. - This is assured by reason of the fact
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that when hoisting effort is exerted upon the sling.
lines the outer and lower'corners of the outermost
floor huerds ride over theinelined: surfaces of the
fianges &1, camming -the gates outwardly; while-
the I-beam, beirg held: off to a -distanee such-
that it.is free of the ends of the boards will be
harmlessly lfted beside the pallet and its load.
On ‘the other hand; if the beams. are. properly
positioned beneath ‘the overhanging ends- of the.
floey and: against the braces:ki, the. first, hoisting:
effort exerted upon the eyes 43 will swing the.
gates upwardly and.inwardly, moving the flanges.
41 into position behind the: ends of the braces .
and. so. effectively lacking the beams to the: pallet.
While it will . be..apparent. that. the. preferred:
embediment. of my. inwention herein disclesed.is. -
well caleulated adeguately -to. fulfill the object;
primarity stated, it will. be. appatrent: that. the
invention.is susceptible to variation, modification.
and change. within the. spirit. and. scope of the.
subjoined claims. - v VR
The invention herein described may be manu-'
factured and used by or for the Government, of.
the United States. of. America. for governmental
purposes without the.payment of: any royalties.
thereon or therefor. ‘ ) i
ILclaim: , : T B B
1. A handling device for :& load}supporting.:
platform having a. transverse reinforeing mem-
ber; comprising a.supporting member adapted.for-
positioning, adjacent. said. transverse: member, and.
a, pair of gate latching members adapted. for.
latehing = engagement  with ~said re-enforeing
member, ane of said latehing. members. being piv-:
otally mounted on. each:end: of said supporting.
member, a friction gripping device- secured to
satd supperting member. adjacent: each end, said

" latching members being pivotally movable from:

(1113

64,

70:

a disengaged position with respect to said transs
verse member tao-a.latching positionr wherein they
are-each engaged by a respective one:of said frie~:
tion. gripping - devices to loek  said supporting.
member to said transverse member. S
2. A handling device for -a load-supporting
platform having & floor and-strengthening means:
spaced inwardly frome an.-edge thereof; compris-:
ing a supporting bar adapted to extend trans~’
versely beneath the floor and adjacent :to-the
strengthening - means; -and: combined lifting: and.
grappling means including: . tension element; at~
tached to eachr end of the supporting bar; a loek-:
ing - element. attached to: each tension element:
and engageable with-one side-of the-strengthen-.
ing mesns when the bar is:closely: adjacent: the
other side of the: strengthening means; said locks"
ing element beingoffset sufficiently from: the: bax:
to-prevent such: engagement with: the strengthen=



2,459,207

5

ing means when the bar is spaced more than a
predetermined distance from the strengthening
eans.

3. A handling device for a pallet having a
stringer beneath a floor and spaced inwardly from
an edge thereof; comprising a lifting beam adapt-
ed to be disposed closely adjacent one side of the
stringer, a detent spring attached to the beam
near each end thereof; a detachable member at
each end of the liffing beam; said detachable
member including a base plate releasably fitted
to the lifting beam and a grappling gate hinged
substantially horizontally to the base plate for
limited movement; said grappling gate including
a locking flange offset sufficiently from the lifting
beam to provide for engaging the opposite side
of the stringer, a detent flange for frictionally
engaging the detent spring and a coupling means
for attaching a hoisting agency; whereby upon
applying a hoisting force to the coupling means,
the locking flanges engage the stringer only when
the lifting beam is closely adjacent the stringer
as the grappling gates swing inward to a closed
position and are held against accidental dislodge-
ment by the detent flanges and springs.

4. A handling device for a pallet having a
stringer beneath a floor and spaced inwardly
from an edge thereof; comprising a lifting beam
adapted to be disposed closely adjacent to one
side of the stringer, a detent spring attached
to the beam near each end thereof; a grappling
gate hinged substantially horizontally to each
end of the lifting beam for limited movement;
said grappling gate including g locking flange off-
set sufficiently from the lifting beam to provide
for engaging the opposite side of the stringer,
a detent flange adapted for frictional engagement
with the detent spring, and a coupling means for
attaching a hoisting agency; whereby upon ap-
plying g hoisting force to the coupling means, the
locking flanges engage the stringer only when the
lifting beam is closely adjacent the stringer as
the grappling gates swing inward to a closed po-
sition and are held against accidental dislodge-
ment by the detent flanges and springs.

5. A handling device for a load-supporting
platform having o floor and transverse bar-like
re-enforcing member spaced inwardly from an
edge thereof, said device comprising a supporting
beam adapted to extend transversely beneath a
part of said floor adjacent, parallel and substan-
tially coextensive with the said re-enforcing
means, and a pair of latching members, one such
latching member being pivotally secured to each
end of said beam so that each latching member
may be movable into a position of engagement
with a lateral and end surface of the said re-
enforcing member when said supporting beam is
positioned adjacent thereto, whereby said sup-
porting beam will be latched beneath the said
floor of the load-supporting platform.

6. A handling device for a load-supporting
platform having a floor and bar-like strengthen-
ing member spaced inwardly from an edge there-
of, said device comprising a supporting beam
adapted to extend transversely beneath g part of
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said floor adjacent, parallel and substantially co-
extensive with respect to said strengthening
member, a pair of combined lifting and gate-
latching devices having portions adapted to en-
gage the end and lateral surface of said strength-
ening member, one each of said devices being piv-
oted to the said beam at each end thereof, a hoist-
ing sling, means for securing said sling to said
lifting and gate latching devices, whereby each
of said latching devices may be moved into a po-
sition of engagement with a lateral and s re-
spective end surface of said bar-like strengthen-
ing member upon the application of a hoisting
effort to said sling thereby clamping said beam
beneath said floor.

7. A hdndling device for a load-supporting
platform having a floor and strengthening means
spaced inwardly from an edge thereof; compris-
ing a supporting bar adapted to extend trans-
versely beneath the floor adjacent, parallel and
substantially coextensive with the strengthen-
ing means; and combined lifting and grappling
means including a coupling element hinged sub-
stantially horizontally to each end of the sup-
porting bar, a locking element adapted to grip
said strengthening means secured to each cou-
pling element, said locking elements being offset
sufficiently from said supporting bar to prevent
positioning the supporting bar beneath the floor
with the locking elements in the inward position,
and means for attaching a hoisting agency to
each coupling element; whereby the coupling ele-
ments swing upward carrying the locking ele-
ments inward into engagement with the strength-
ening means upon exertion of hoisting effort.

8. A handling device for a load-supporting
platform having a floor and strengthening means
spaced inwardly from an edge thereof; compris-
ing a supporting bar adapted to extend trans-
versely beneath the floor adjacent, parallel and
substantially coextensive with the strengthening
means; and combined lifting and grappling

. means including a coupling element hinged sub-
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stantially horizontally to each end of the sup-
porting bar, a locking element adapted to grip
said strengthening means secured to each cou-
pling element, means for attaching a hoisting
agency to each coupling element whereby the cou-
pling elements swing upward carrying the locking
elements inward into engagement with the
strengthening means upon exertion of hoisting
effort, and releasable means for holding the lock-
ing elements in the engaged position.
WILLIAM W. WORTHINGTON.
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