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. 4 Claims. (Cl 214«—3%7)

This - invention relates in general to an improvement
in a fork-ift truck of the type which includes;, on a
" power actuated rotary mount, forwardly projecting forks
adapted to support a loaded, initially upright; produce
bin from below, and a clamping structure to engage the
top of the bin whereby the latter-is effectively held against
escape from the forks and can then be inverted—by said
rotary mount—from such upright position for the purpose
of dumping the load. Such a fork-lift truck is shown,
for example, in my United States Patent No. 3,024,929,
dated March 13, 1962. -
In a fork-lift truck, as above, the top of the bin re-
mains substantially open, and as a consequence -the
produce—such as fruit, vegetables, or nuts—tends to ob-

jectionably surge out of the bin as it. turns toward -an.

. inverted position.. It is thus desirable to dump the load
progressively, or with a controlled even flow from the bin;
this being especially true when the produce is being dis-

charged directly onto a conveyor dellvermg into a Scan-

nery or the like.

1t is therefore the major ob;ect of this 1nvent10n to pro-
vide, with the bin clamping stricture, a novel, self-open-
ing bin lid arranged to control the flow of produce from
the bin as it turns toward an inverted position.

Another important object of the present invention is to
provide a self-opening bin 1id, ‘as in the. preceding para-
graph, which is arranged to remain closed until the bin

is turned from its initial upright position to a point part 3

way toward its fully. inverted position, and to then pro-
gressively relatively open as the bin continues to be turned,
by increments if necessary to regulate the volume of
produce flow, toward said fully inverted position.

- An additional object of the invention is to provide a
self-opening bin 1id, as above, wherein the lid opens by
gravity; the lid being counter-weighted so as to assure
that it remains closed until such part-way point is'reached,
and to thereafter prevent the opening of the lid from be-
coming-¢xcessive under the pressure of the produce flowing
from the bin.

A further object of the mventlon is to prov1de a prac-
tical, reliable; and durable self-opening bin lid, and one
which will be exceedingly effective for the purpose for
which it is designed.

These objects are accomplished by means of such struc-

ture and relative arrangement of parts as will fully appear -

by a perusal of the following specification and claims.

In the drawmgs

FIG. 1is a side elevation of the device as mounted on
a- fork-lift truck; the bin hold:down and lid assembly
being shown in its initial clearance position above a fork-
supported, upright bin, and the latter being disposed
above a receiving cbnveyor

FIG. 2 is a plan view, partly broken away and partly
in section, of the device.

FIG. 3 is a transverse sectional elevat1on on ling-3—3

of FIG. 1; the view showing the bin hold down and lid
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assembly in engagement wrth the bin, and as the Tatter i is-
just starting o turn. -

" FIG. 4 is a similar view, but shows the bm as turned ap-
proximately 90 degrees from upnght or to a horizontal
position; the lid remaining. closed in such position.

FIG. 5'is also a similar-view, but shows the bin as. fur-
ther turned; i.e., downwardly - beyond such’ horlzontal
position, and wrth the 1id open and produce flowing from
the bin onto-the adjacent. conveyor..- :

~ FIG. 6 is a fragmentary longrtudmal sectronal eleva-
tion on line 6—§ of FIG. 2. . .

Referring now more partlcularly to- the drawmgs and
to the characters of reference marked thereon, the fork-.
lift truck is indicated generally at 1, which truck includes
an upstandmg elevator frame 2 havmg a power actuated

- elévator carriagé 3 thereon such carriage 3 bemg TUn Up-

20

and ‘down thé frame 2 in 4 conventional manner. -

A’ rotary mount, indicated: generally at 4, is secured;
to the elevator carrrage 3, and such rotary mount is pro-
vided with a- pair of transversely spaced forwardly pro--
jecting forks 8. The rotary mount is actuated through the
médium of a double acting power cylmder 6; such rotary.
mount -beéing 'constructed substantlally as in my above

" identified’ patent, and thus is not here_described in. detail.
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The rotary mount 4 includes an initially vertical sleeve
7 in which: a post or standard § is. slidably engaged; such
post. or ‘standard extendmg upwardly a substantial dis-
tance from the sleeve.  As in my above identified patent 5
such post or standard 8 is automat1cally Tetracted part
way into the vertical sleéve 7 upon actuation of the rotary .
mount 4; the purpose. of such retraction havmg been to
engage a bin hold-down or clamping structure wrth the
top of a bin garried on the fork. 'In the-present. inven-
tiofi such structure is substituted by a bin hold-down and.
1id ‘assembly, indicated. generally at 9. For ‘the purpose
of clarity ‘such 'bin hold-down and 1id assembly 9. will
now be described with reference to the- initial -positions
of the parts; and as shown in FIGS. 1,2, and 6. ‘ )

A horlzontal beam 10 is fixed to and projects forwardly
from a collar 11 surrounding and Seciired to the upper
portlon of ‘the post or standaid 8; the beam 10 being dis-~
posed in substantially the ceditral longitudinal wertical
plane of the fork-lift truck; i.e., in a plane substantially
half way between the transversely spaced, forwardly pro-
jecting forks 5.
A bin hold-down frame, 1nd1cated rrenerally at’ 12 ‘oc~

~ cupies a horizontal position adjacent but below the beam
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18; such frame 12 being rectangular and symmetrlcally

. disposed relative to said beam 10, The frame 12-includes

a front transverse hold-down bar 13, a rear transverse

hold-down bar ‘14; and—st one srde—-a longitudinal hold- .

down bar 15. At the side opp051te the longltudmal hold-;,
down:bar 15 the frame 12 is open. ’

" Front and rear transversely extendmg attachment plates‘~
16 of elongated triangular shape in elevation are fixed o,
and upstand from, the front and rear transverse hold- |
down. bars 13 and 14; such attachment plates 16 belng

fixedly sécured -at their apex to the beam 10:

The ‘area of the beam hold-down and lid assembly 9
within the confiries of the ‘beam 18; bars 13 and 14; and
bar 15, is permanently closed by a fixed: closure plate 17;
such closure plate thus embracing substantlally one trans-"
verse half of the frame 12. : :

The other transverse half of such frame carries a réc-
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tangular swingable lid 18; the ends of such 1id being adja-
cent corresponding portions of the bars 13 and 14, while
the inner side edge of the lid lies closely adjacent the
corresponding edge of the fixed closure plate 17. The
outer side edge of the swingable 1id 18 extends across the
open side of said frame 12, At the corners, and at slightly
elevated but longitudinally alined points, the swingable
1id 18 is provided with outwardly projecting trunnions 19
carried in sockets 20 formed in the attachment plates 16.
As so pivotally mounted, the lid 18 is swingable out-
wardly from. a normally closed position.

1In order to prevent the lid 18 from swinging down-
wardly below its normally closed position—i.e. below
the plane of the frame 12—such lid is provided, at its
outer corners, with stop pins 21 which bear against the
upper edge of corresponding attachment plates 16.

The fixed closure plate 17 and the lid 18 form a full
closure for the frame 12; the lid 18, as aforesaid, being
initially or normally in its closed position.

A pair of longitudinally spaced standoff arms 22 are
fixed on and project upwardly from the lid 18 at its outer
side;, and a counterweight 23, in the form of a heavy,
elongated cylindrical member, spans between such arms
outwardly of said lid 18. The counterweight member 23,
which extends parallel to the beam 10, is attached to the
standoff arms 22 by ears 24 and bolts 25; such bolts en-
gaging through elongated slots 2§ cut lengthwise in said
standoff arms 22. By securing the counterweight mem-
ber 23 in this manner, such member can be adjusted to
alter the spacing between said member and the lid 18.

In operation, the rotary mount 4 is disposed with the
transversely spaced forks 5 lowermost, and the bin hold-
down and lid assembly 9 in an elevated position a con-
siderable distance thereabove. The fork-lift truck 1 is
then manipulated to engage the forks 5 beneath a loaded
open-top produce bin 27; the forks 5 engaging between the
usual bottom cleats 28 of such bin.

Nextly, the elevator carriage 3 is run upwardly a dis-
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tance sufficient that the forks 5 lift the produce bin 27 off

the ground, and at which time the top of the bin is adja-
cent but spaced below the bin hold-down and lid as-
sembly 9. .

The rotary mount 4 is then operated to start the bin 27
turning or rotating laterally in the direction indicated by
the arrow in FIG. 3. With such initial rotation of the
bin by the rotary mount 4, the latter—through the me-
dium of the mechanism described in detail in my herein-
before identified patent—forcefully moves. the post or
standard 8 into the vertical sleeve 7, with the result that
the beam 1€ moves downward and forcefully clamps the
bin hold-down and lid assembly & on top of the bin 27.
As so engaged, the bin is held on the forks 5 against acci-
dental escape as such bin is further rotated, and to its in-
verted -position, by continued operation of the rotary
mount 4.

"Upon the bin hold-down and 1lid assembly 9 being
forcefully engaged with the top. of bin 27, the bars 13,
14,-and 15 bear against corresponding upper edges of the
bin; such bars being of a length to embrace such edges
from end to end thereof. When the bin hold-down and
lid assembly 9 is so engaged with the top of bin. 27, the
upper side edge 22 of the bin—and which edge leads upon
rotation of said bin—is disposed at, and extends between,
the open side of the frame 12. Also, in the closed posi-
tion of the lid 18 the outer side portion thereof laps said
leading upper side edge 29 of the bin.

After the bin hold-down and lid assembly 9 is clamped
against the top of the produce bin 27, and which—as
aforesaid—occurs upon initiation of the turning movement
of said bin by the rotary mount 4, the following occurs
with continuance of such turning movement:

As the bin 27, which is disposed above a conveyor 39
or other carry-off apparatus, continues to turn from its
upright position and to a point -approximately ninety
degrees from said position—i.e. to a substantially hori-
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zontal position as in' FIG. 4—the lid 18 remains closed
against the pressure of the load of produce 31 in the bin;
such closure of the lid 18 being maintained by reason of
the counterweight member 23 acting through the standoff
arm 22 to resist opening of the lid.

Upon further turning of the bin 27 toward an inverted
position the lid 18 becomes suspended from its axis and
remains substantially perpendicular, As a result, there is
a progressive relative opening of such lid whereby to
define a discharge throat 32 between the suspended lid 18
and the leading edge 29 of the bin 27. See FIG. 5. With
such progressive relative opening of the lid 18 the pro-
duce 31 flows from the bin 27, over the leading edge
29, and downwardly through the discharge throat 32,
with controlled flow, onto the conveyor 30.

As the lid 18 is counter-weighted against the pressure
of the out-flowing produce and thus remains substantially
perpendicular, said lid effectively baffles the out-flowing
produce against surging.

Additionally, by slowly rotating the bin 27—by incre-
ments if necessary—after the initial relative opening of
the lid 18, the volume of flow of produce 31 from said
bin can be effectively regulated by the operator.

Thus, by the time the bin 27 reaches its fully inverted
position all of the produce has been dumped from such
bin without undesirable surging, and at all times under
effective and regulated flow. By so controlling the flow
of the produce, and with the point of discharge from the
bin relatively close to the conveyor 30, the fall of such
produce onto the conveyor is minimized and prevents im-
pact damage, as by bruising. '

Depending on the nature and weight of the produce 31,
it may be desirable to vary the spacing between the lid
18 and the counterweight member 23, and in such event
said member is adjusted, either toward or away from the
lid 18, by the simple expedient of loosening the bolts 25
and sliding them in the slots 26 in the standoff arms 22.

The described self-opening bin lid, as embodied par-
ticularly in the bin hold-down and lid. assembly 9, pro-
vides a device which serves to fulfill the objects of this
invention, as set forth herein, in a very practical and
efficient manner. . .

While especially designed for use with a bin contain-
ing produce, such as fruit, vegetables, or nuts, it is to be
recognized that the self-opening bin lid is usable with
a bin containing other kinds of similar and flowable
material.

While this specification sets forth in detail the present
and preferred construction of the self-opening bid lid,
still in practice such deviations therefrom may be re-
sorted to as do not form a departure from the spirit of
the invention, as defined by the appended claims.

Having thus described the invention, the following is
claimed as new and useful, and upon which Letters Patent
are desired:

1. A lid assembly for an open-top bin loaded with
flowable material, there being means to support the bin -
for rotation in one -direction -about a horizontal axis;
said lid assembly including a bin-engaging frame, an
initially closed lid extending laterally inwardly from the
upper side edge of the bin which leads upon rotation
thereof in said direction, means pivoting the lid on the
frame laterally inwardly from said bin edge for swinging
about an-axis parallel to the axis of rotation of the bin
and relative outward opening movement, and means
weighting the lid in a position relative to the pivot means
so that the lid remains closed against the pressure of the
load until the bin is rotated to a point wherein the lid is
stispended from its axis; the lid remaining so suspended,
progressively relatively opening, and controlling the gravi-
tational flow of material from the bin upon continued
rotation thereof from such point toward an-inverted posi-
tion; said lid weighting means comprising a counterweight
disposed in spaced relation outwardly of the lid, and a



3,136,487

5

rigid arm structure mounting the counterweight in unitary
connection with the lid. ‘ .

2. A lid assembly, as in claim 1, in which the counter-
weight is adjustable on the arm structure to vary the
spacing between said counterweight and lid.

3. A lid assembly, as in claim 1, in which said counter-
weight is in the form of a heavy longitudinal member
disposed in spaced relation outwardly of the lid and sub-
stantially parallel to its axis; and said arm structure com-
prises transversely spaced arms fixed on the lid and pro-
jecting outwardly to said counterweight member, the latter
spanning between the arms, and means securing the coun-
terweight member to said arms.

5
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4, Alid assembly, as in claim 3, in which the arms are
slotted lengthwise, and said securing means being bolts
extending through the slots whereby the counterweight

.member is normally rigid with but adjustable lengthwise

of said arms.
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