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FIG.9is a fragmentary' view in side elevatwn of the

'structure of FIG. 8 showing thé relative position of the

parts after the tilting. part: of the ‘device ‘has moved sub- -

stantially . 15°; o
FIG: 10-is a view- in side elevatron of the structure of .

FIG. 8-showing the. relative ‘position .of the’ parts after-

.- the tilting part of the device has turned. substantially 135°;

This. invention relates to-a tilting device and partrcu- :

laxly for tilting bins of the character described in- my
copending application Serial No. 74,623, filed Décember
8, 1960, for Shipping Container.

One of the objects of my present invention is to rotate
a bin an amount such as 135° to -unload 'a top opening
bin such as that descrlbed in my said copendmg apphca-
tion.

Another object of my: 1nventlon is to' provrde means for

posrtrve registration of the walls surrounding.the top open—
ing and aline.the same with a fixed material rece1v1ng
hopper.

means which are operable against thé top of a bin-so that
a bin may be rotated 135°, for example, and hold the bln
on the tilting device.

-Another object of my invention is to provide a clamp- .

ing means which will cooperate in connection with the

tiltable member so-that a bin-may be rotated a desired ~
amount, and then allowed to travel. longitudinally with-
the top 'of the bin downward so as to prec1se1y register’

with the wall portion surrounding an openmg in a mate-

rial receiving hopper, which hopper-is in a fixed position. .

Another object of my invention' is to: provide a com-
bination clamp and discharge spout means so that said

10 .

‘15

56
Another object of my 1nventron is to provide clamping . 0

FIG. 11 is a-side elevatxon of another modlﬁed form

~of my mventlon, -and ”

“FIG. 12.is a side elevatlon of the structure of FIG 11 .
mdxcatmg the relative position of the-parts after the tilt-
mg part of the device has turned approxrmately 135%. -~

- The tilting: device of the present- invention is des1gncdf
to tilt and unload transfer and: storage bins such’ s those
disclosed in my copending-application Serial No. 74,623,
entitled Shipping Contamer, filéd December '8; 1960, .~ -

:Thus the bin will comprise sides including a side 20; :
legs 22; a'top 24; a discharge door 26 which is. hmgedly,
connected with'the top 24; and a-fill hole cover. 28. ’

The tilting “apparatus . comprises “a - floor -having ‘two
channels 30 which are preferably provided with inwardly -
covergmg side walls 32 "The purpose of the inwardly -

- converging side walls: 32 in that if the ‘legs:22 are not
. loweted properly relative to thé center'line of the chan- -

25

- nels 30, the bin légs 22 will be urged because of the welght
Y of the bin and the walls 32 centrally’ crosswise ‘of “the

floor. Truss members 34 form, with'the: floor including

- said channels 30 and braces. 36, an.integral umt which is® -
. connected ‘with 'spaced- apart 'stub shafts 38. “‘The:stub

30

dlscharge spout can be moved into registration w1th the. )

opening in a material receiving hopper

Another object of my invention is to. prov1de a com—,
bination clamp and dlscharge means which is suitable for ‘

use in connection with' any hopper receiving means..

Other objects and advantages of this. invention will "

40
and ‘the invention will be best understood from the con-

sideration of the accompanying detailed description, taken :

become apparent as the description of the same proceeds

in connection with the accompanying drawings forming'a

part of the spec1ﬁcatxon, with the understanding, ‘how- -

~45
details of construction shown and described since obvious .

ever, that the invention is not to be limited to the exact

modifications will occur to a person skilled in the art.

FIGURE 1 is a view in side elevation and- with parts. -
broken away illustrating. a_device of my: mventlon and_,‘_‘

with a bin in place to be tilted;.

FIG. 1 and with portions broken away.and is taken sub-

o35

shafts :38 are- ‘mounted for .rotary -movement - in spacedf :

--apart bearings 40. Thus an open struéture is-provided-in

thé form. of susbtantrally 4 U: in.plan and-a bin such as -
bin 42 will be supportcd by this structure with the legs

z2 thereof resnng m the latcrally spaoed apart chan-‘
nels: 30,

Suxtable ‘support is provxded for the bearmgs 40 by Lo

various structural members 44 so that a bin may be sup-
ported above a floor -at a desirable elevation and a: bin ~

- 42 may ‘be loaded on the tilting part.of the device by suit-~
-able means such as a fork lift.truck:" “When: the tilting:
“part of ‘the structure is in ‘the position shown in FIG. 1

- of ‘the drawings, it is to-be noted. that a- bin:néed not be

moved precisely in place and- the.end-wall 20 of ‘the bin: -

is:removed from the brace 36 of the tilting device. - Thas -

the operator of: the lift truck need only be sure: that-the *
legs 22 are-lowered: above the' channels 30- and the ‘bin -

will center :itself crosswise of the device: Tt:is not néces+ -
sary: to - attempt to firmly: butt the wall 20, of -the bin "

- against suitable supporting means carried by: the braces 36;

FIG. 2 is a view in front elevation of the structure of

Ttis often desirable torotate the tilting part of the dévice.

o approxunately 135°ina clockwise as well:as a; counter—l o
- clockwise-direction. from: the: vertical: Jposition ‘shown’in’_

stantially looking from the right to the left of FIGURE. 1 -

and with a pin to be tilted shown in phantom,

FIG. 3 is a view in_side elevatxon and’ with the. txltmg"
part of the device moved substantlally 15° over the show—1 :

ing in FIG. 1 of the drawings;

FIG. 4 is a view in side elevation and the tlltlng part, f-:
of the device has moved substantlally 135° over the show-’_j

ing in FIG. 1 of the drawmgs, -

in FIG. 4;
FIG. 6 is a fragmentary view of patts shown in FIG

of the drawings ‘and W1th the parts substantlally m ‘the &

same posmon,

55
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“fixed to. stanonary structural menibers 44 e
- In operation the. movable :patts-of the tilt rack are truss

FIG. 1, . This permits the ‘bin ‘to.rotate a desireéd amount™;
- to ‘unload the'same and 1o bé rotated back and forth in T

order: to:dislodge and free: material whrch ‘may tend-to."

 stick to the’sides’or bottom of the bin.” A means for:furn-- -
" ing the tilting part of the ‘device’ and a bin’ thereon the. 7 -
+desifed -amount’ may. mclude a fluid operated: plston and ~

" cylinder ‘means 480 rec1procate ‘piston rod'50:and rack
FIG. 5 is a fragmentary view showmg that the bm dlS- : 60
posed on the tilting device in FIG: 4 of the drawmgs has_
slid or the bin has moved 1engthw1se over the showmgf

52 carned ‘thereby. " The rack 52 meshes with:a’ pinion 54"
‘by 4 stub shaft 38 A" back-up roll: 56:-maintains -

roll 56.is held in place by oné'of ‘the: plates 57fwh1ch are : &

< members-34; -the  floct: mcludmg tlie charinels :30;: braces - k

FIG. 7 is a view srrm]ar to FIG 6 showmg the bm.:"‘

after it has slid‘lengthwise or moved into: contactmg posr- e

tion with a dlscharge hopper

FIG. 8 shows a view in sxde elevatxon of modlﬁed form,; .

of my invention;

70

- 36; stub- shafts 38, ‘pinion’-54; and clamping, structure .58

which: will: :be shortly descnbed " 'The: stationary- parts
which .support-the moving. parts’ may comprise. the struc.

‘tural members:44; spaced plates 57, and bearings 40.- AlaO»,_:' o
“the piston and cylinder 1 means 48, piston rod 50, and rack

52 are non-rotatrve but of course the prston rod 50 and Lo

K 52 in mesh with the pinion:54 and:the: ‘back-up o
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rack 52 reciprocate to provide the desired turning force.

-Carried by the truss members 34 and thus rotatable
with the moving parts of the tilt rack are spaced apart
piston and cylinder means 60 and spaced apart movable
piston rods 62. ~'The pisten rods 62 carry a yoke or hold

5

down ‘means 64 which hold down means engage the top -

of the bin so that if the bin is rotated, vertical dlsplace-
ment of the bin from the movable parts of the tilt rack is
prevented. The shape of the yoke 64.is such and may
be in contact with the fop 24 of the bin so that the yoke
does not interfere with manipulation of the discharge
door 26 or the fill hole cover 28.

Carried by the brace members 36 are a plurahty of
rollers’ 66. The rollers 66 are spaced at a distance so
they will engage the edges of the bin‘side 28 and.thus

10

4

86 which will operate through a suitable port 88 in the
hopper 78 and thus the door can be permitted to move to-
open position and the contents of the bin discharged into
the hopper 78 with sealmg relation around the edges. of
the door and the opening in the hopper.

A stop 98 is prowded with a mating alinement with
door 26 (when in open position as shown in FIG. 5)
and thus the door functions to cover port 88 when the
. key 86 is removed.

As shown in connection with FIGS. 4 and 5 of the

_ drawings, the limiting;st,op 89, which is adjustable, will

15

support the bin for longltudmal movement relative to

the braces 36 when desired.

- As the bins may be of the structure dlsclosed in U.S.
Letters Patent No. 2,648,428 and have flexible sides, the
bins may “belly out” and thus need support intermediate
the edges of a side 20. Tracks 68 are carried by the truss

‘96"

members 34, Rollers 78 are mounted for traveling move-

ment on tracks 68. A dolly 69 is supported by rollers 7¢
and the bin supporting plate 72 is adjustable toward and
away from dolly 69 by adjusting screws 76. The plate 72
is designed to support the “bellying” or mid-portion of
a bin side 20 which may “belly out,” as is best taught by
said Patent 2,648,428. - Limit stops 74 are provided to
determine the maximum extent of travel of the rollers
70 in. either direction on tracks 68 ~The amount of
belly in a particular bin or the extent thereof will of

course depend upon the weight of the material in the bin-

and hence the reason for the adjusting screws 76 so that
the amount of load carried by the plate 72 and the rollers
66 can be determined.

In the form of my invention d1sclosed in FIGS 1to7,
it is desired to discharge the contents of the bin against
a fixed hopper, such as hopper 78, and- have a sealing
engagement with the top of the bin around the discharge
door 26 and with suitable gasket means 84 on said hopper
78. - Also I provide an adjustable stop 88 which is carried
by the turning portions of the tilt rack and which will
function as a fine adjustment to limit maximum turning
movement of the turning parts of the tilt rack in one direc-
tion as is best illustrated in FIGS. 4 and 5 of the drawings.

In operatmg the structure of this form of my invention
as illustrated in FIGS. 1 to 7 inclusive, the bin is loaded
with the legs 22 in the channels 30 and leaving the space
82 (see FIG. 1) between the wall 26 of the bin and the
braces 36. Next the device is rotated an amount such
as 15° as it best illustrated in FIG. 3 of the drawings, and
the rotation is sufficient so that the legs 22 slide down the

25

30

‘35

40

45

'aO

channels 30 and the bin moves toward the left, as indi- :

cated in FIG. 3 of the drawings, and thé edges of the wall
20-of the bin will engage with rollers 66 and the mid or
“belly” portion of the side wall 20 will rest against plate

55

72. At this time the clamping device 58 is operated so -

that the yoke 64 engages with the top 24 of the bin and
the relative size and position of said yoke is such that

there is no interference with the mampulanon of the door'

26 nor the fill hole cover 28.

Once the bin .is clamped so ‘there can be no relatlve.

;60

longitudinal movement of the bin, the bin may be rotated

to the position shown in FIGS. 4 and 6 of the drawings.

Now the clamping mechanism 58 is released and the bin' ‘g5

will - slide lengthwise from the position shown in FIGS.

4 and 6 of the drawings to that shown in FIGS.'5 and 7

or from the full line position to. the dash line position

shown in FIG. 4 of the drawings. The gasket 84 is carried

by the hopper 78 and thus the bin slides lengthw1se into %g
sealing position against said gasket and the . size. of the .
opening in the Hopper 78 is such that the door may be -
unlafched after the gasket 84 is'in sealing posmon around :

the door 26.°

In FIG. 5 of the drawmgs I have shown a key member'

',75

provide for precise alining before the clamp means 58

moves to open position and thus-a very precise fit obtams

.and thus eliminates loss of material. .
In the form of my invention shown in FIGS. 8 9 and k

10, parts which are the same as those illustrated in FIGS. .~

1 to 7 inc. are given like numbers and thus'the previous
description .is mcorporated by reference. and w1thout .
.repetition. i
The truss member 34 carries a cross brace 92 whxchi‘
has cushioning means such as rubber means 94 to:support
a “belly” in the wall 20. This construction of supporting -
the “belly” is-used in lieu of the previous construction
of FIGS. 1 to 7 inclusive where there is illustrated -
‘tracks 68, dolly 69, rollers 79, bin support plane 72, limit
stops 74, and ad]ustable screws 76. S
Furthermore in FIGS. 8, 9 and 10, there is 1llustrated g
a combination clamping structure and discharge. spout
numbered generally $6. This member 96 may be oper-
ated into .and out of clamping and unclamping positions .
by piston and cylinder means and piston rods 62 similar
to the constructions of FIGS. 1 to 7 inclusive. . In the
structure of FIGS. 8 to 10 inclusive, the piston rods.62

.are pivotally connected with a hopper 98. Hopper 98:is -

movable toward and away from the bin and may be urged -
into sealing relation around the door 26 of a bin with a
gasket 180 between the discharge spout around the door
26 and against the top 24 of the bin. . The relative sizes
.of parts are such that the door 26 may be opened after
“the combmauon clamping and dlscharge spout is in sealed
position. i
The mode of operatlon of the structure of FIGS 8, 9.
and 10 in first loading; then permitting the bin:to shift
after approxxmately 15° of tilting and then clamping will ‘
be the same in connection wtih FIGS. 8, 9 and 10 as it
was in connection with FIGS. 1 to 7 inclusive.. :
However, instead of allowing for the lonoltudmal :
shifting movement of the bin after the bin has been tilted -
.approximately 135°, the edges 102 of clamp 96 made with -
the edges 164 of. the discharge hopper 196 and with a -
gasket 108 carried by either the edges 102 or 104 ‘so that -

we have a sealed arrangement between the clamping and -
discharge -spout 96 -and the discharge hopper 106.

Thus the principal differences between the structure
of FIGS. 8, 9 and 10 over FIGS. 1o 7 inclusive, is that
the tilting portion of the device “rotatively moves the de-
vice into sealed discharge relation wtih- a fixed hopper -
106 rather than providing for the sliding:movement which -
.is “best deplcted by a companson between FIGS.. 8, 9
atid 10 and FIGS. 6 and 7 of the'drawings. ~ o

The structure illustrated in FIGS. 8.to 10 of the draw-
ings can be employed in connection, w1th a modlﬁed ‘com-.
bmatmn clamping and discharge spout. Tn other words, )
‘the -assembly. mdlcated generally by 96 in FIGS.. 8 to.10 -
mcluswe may’ be -modified to  form the .Combination _
clampmg and discharge spout. 110 of FIGS. 11 and 12,
In the form of the structure of FIGS. 11 and 12;. we are .
dealmg with a load or bin content which does not requn'e

“'a sealed relation between the bm and ‘the mscharge hop-

per and hence hopper 112 may be a barrel or a hopper..
orany desired place the discharge can flow without sealed
relation to the discharging spout from the bin. © .. B B
Hence similar parts in FIGS. 11 and 12 to ‘those m?'
'FIGS. §-fo 10 inclusivé are- given sumlar numbers and" ]
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the description is incorporated by reference and without
repetition.

The combination clamp and discharge spout 110 is
self sealing with a discharge gate 114, Thus the bin
is provided with any suitable gate or cover for the
discharge opening thereof which is first removed. Then

the tilting part of the device is turned about 15° as in the -

other figures to permit the bin to slide on its legs. Then
the clamping and discharge spout 110 is moved into seal-
ing relation around the discharge opening in the bin.

gate may be opened at suitable times when the discharge
flow of material from the bin is alined with a suiiable
discharge location such as the hopper 112.

From the foregoing it will now be apparent that I
have disclosed a tilting device for tilting a bin having
a discharge gate or opening on the top side thereof. ~This
tilting device comprises a fixed base structure which may
comprise the structural members 44 which carry a suitable
bearing on which the tilting rotor assembly may be mount-
ed such as bearings 40. The rotor assembly is U-shaped
in plan thus leaving a front opening through which a bin
may be loaded and a top opening in connection with
which clamping devices may be operable, The rotor
assembly will comprise the floor channels 39, truss mem-
bers 34, braces 36 and suitable shafis mounting the rotor
member for rotation such as stub shafts 38 operating
within bearings 49 carried by the fixed base structure.
Next suitable means are provided to rotate the rotor
assembly through preferably 135° in either direction.
Next clamping means are carried by the rotor assembly
and either provide the type of clamp shown in FIGS, 1
to 7 inclusive, 8 to 10 inclusive, or 11 and 12,

After a bin has been loaded on the rotor assembly,
then the rotor assembly is turned an amount to provide
for shifting of the bin and thus positively aligning the bin
relative to a clamping means or a discharge spout.

In FIGS. 1 through 10 of the drawings, the alignment
is such that the bin is discharged through a fixed material
receiving hopper such as 78, or 166. In FIGS. 1 through
7 inclusive, registration with the fixed hopper is provided
by traveling movement of the bin on its side 2§ whereas
registration in FIGS. 8 through 10-inclusive is provided by
the combination clamp and discharge spout. 98.
form of the device shown in FIGS. 11 and 12, positive
registration with a receiving hopper is not indicated.

In the form of the invention shown in FIGS. 1 to 7

inclusive, the “belly” of a bulging bin is supported by a.

dolly 69 whereas the edge pomons of the bin are sup-
ported by rollers 66.

arrangements and parts of my invention without departing

from the principle thereof, the above seiting forth only

preferred forms of embodiment of my mven'uon
I claim:

1. Apparatus for tilting to discharge a bin havmg a-:

bottom, side walls and a top wall provided with a dis-
charge opening adjacent one of said side walls and a clo-
sure door movably mounted -on said top wall for move-
ment to a position closing said opening; said apparatus

comprising fixed supporting means, a supporting frame
for said bin rotatably supported on said fixed supporting
- means and having base means which in one position of
said frame is substantially horizontal for supporting the

6

- position thereof, roller means on said frame mémbers

engageable with said one side wall of said bin in a sup-

" ported position of ‘said bin on said frame, clamp means

engageable with said top wall at a position to one side of
said discharge opening, extensible and contractible means
mounted on said frame. for moving said clamp means. to-

- ward said base means info clamping engagement with said

10
Then as the device is rotated into place, the discharge:

.15

20

.25

30

35

40

In the =
45

50
Obviously changes may be made in thn dxmensxons, :

55

60

bottom of said bin, frame members secured to said base 65

means and extending upwardly therefrom in said one

top wall and for moving said clamp means in a direction

away from said:base means, fixed hopper: means dis-’
posed adjacent said fixed supporting means and having an
inclined ‘open. upper end of ‘a size-larger than said bin

door, power means operatively associated with said frame

for rotating said frame to a position in which said frame

members are inclined downwardly at-a position: below

said "bin .and said ~discharge. opening is substantially

aligned with said hopper.‘open upper end so that on .
movement of said clamp means in a direction away from
said base means said bin is slidable downwardly on said
roller means to a position in which said hopper upper end
engages said bin top wall at a position surrot.ndmg said
discharge opening.

2. Apparatus for tlltlng to discharge a bin havmg a-
bottom, side walls and a top wall provided with'a dis-
charge opening and a closure door movably mounted on
said -top. wall for movement to a-position- closing said .

- opening; - said ‘apparatus comprising fixed  supporting y

means, a supporting frame for said bin rotatably support-
ed on said fixed supporting means and having base means
which in’ one position of said frame is substantially hori-

zontal for supporting the bottom of said bin, frame

members sécured to said base means and -extending up-
wardly therefromi in said ‘one position therecf, roller
means on said frame members engageable with one side.
wall of said bin in a supported. position 6f said bin on:
said frame, clamp means engageable with said top wall-

-and movable toward: said base means into clamping en-

gagement with said top wall and movable in a direction
away from said base means, fixed hopper means disposed

~adjacent said fixed supporting means and having an open

upper-end of a size larger than’ said ‘bin. door, power
means opera’uvely associated with said frame for rotat-
ing said frame to a position in which said frame members
are inclined downwardly at a.position -below said bin
and said discharge opening is substantially aligned ‘with-
said hopper open upper end so that on movement of said’
clanip means-in"a direction away from said base means
said bin‘is slidable downwardly on said roller means to a
position in which said hopper upper end engages said bin
top Wall ata posmon surroundm said discharge opening,
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