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Dear Mr, Hynds, Mr. Postal, Ms. Phillips:

In accordance with Local Patent Bule 3~1{g), Par-Kau submits its Preliminary
Countentions of Invalidity. To accordsnce with Local Patent Rule 3-1(){1), Par-Kan refers
Unverferth to s Exhibit 8 submitted with its Infringement Contentions. Also the Exhibits
submitted herewith and identified as 1-11 are Prior Art as required by Local Pateni Rule 3«
1(£2).  Par-Kan Company (‘Par-Kan™) reserves the right to supplement this document
production.

" LIST OF EXHIBITS CITED:

Convey-All 2002 Seed Tender (“Convey-All 20027)

Convey-All 2005 Seed Tender (“Convey-All 20057)

OP 1997 1997 ADC2220 Model ("GP 19977

Great Plaing ADC2220 Model 1997 paris manual Page 7-1 {“GPM 19977 — what may

be considered a base as claimed in the 8,221,047 patent is annotated as part B,

Great Plaing ADCZ220 Model updated parts manual March 1, 2000 edition ("GPM

20007

118, Patent 7,267,519 ("the "319 patent”)

Par-Kan 2003 Seed Tender with pivotable conveyor ("PK 20037)

U8, Patent 7,500,814 {“the * 814 patent™

1S, Patent 5,888,044 {(“the ‘044 patent™} -

0 Unverferth, Seed Bunner advertisement (“Seed Runner Ad™) - This is produced as Bates
Mo, UM-PEan0000289 by Unverferth as d»memtraizng disclosure before the priority
date of the *047 patent,

11 U8, Patent 7,500,817 (“the *B17 patent™}

bl S S

g

Ehdahs

Unverferth Exhibit 2025
Par-Kan v. Unverferth
1PR2024-01426

UM-PK0000818
Unverferth Ex. 2025 - Page 1



Joseph A, Hymds, Esq.
June 17, 2013
Page 2

DEFINITIONS:

1. Seed Runner - this term shall be used threughout this paper in reference to the device

-covered by the *047 patent which is being challenged ax invalid. Unverferth as the

owner of the ‘047 patent has referred 1o the device covered by the ‘047 patent as the
Seed Runner as evidenced by Exhibit 10 {S8ced Runner Ad) listed above.

Claim 1 of US. Patent §,221,047 ("the *047 pateni™) 5 unpajentable ynder 35 US.C. §
103(a) as obvious over Convey-All 2005 in view of GP 1997 or GPM 2000, There was alse
motivation for one of ordinary skill in the arf to combine these prior art references before the
filing of the *047 patent to arrive at the device as claimed in Claim 1. GP 1997 shows an
ADL2220 smodel Great Plains seed tender that has a loading and wnloading and unlpading
capacity using the same conveyar. OGP 1997 shows that there was a desire 1o use & conveyor
articulaied on a seed tender to load and unload that seed tonder. The state of the art of using the
same conveyor attached to a seed tender 1o load and unload the tender is also shown i_n GP 1997
which states, “Dual purpose design alfows you to load and unload with the same auger”™ Pages 3
~and 4 of Convey-All 2005 show horizontal pivot axis A that will allow the conveyor i pivot
ahout the horizontal meis formed from the bolt defining axis A, The conveyor will also pivot
about g vertical axis B on #s base €. Therefore, it would be reasonable for one of ardinary skill
in the art to have combined the teaching of a seed tender that van load and unload fiself as shown
in GPM 1997 or GPM 2000, with the teaching of & horizontal pwm of Convey-All 2005 to arrive
at the device as claimed in Claim 1.

Claim 1 15 unpaientable under 35 U.S.C. § 103(a) as sbvivus over the “817 patent in view
of GEM 1997 or GP 1997, Both GP 1997 and GPM 1897 describe the ADC2220 seed fender
that teaches a sell lpading wnd unloading tender through use of the same conveyor that i
pivotally supported by a pivotable arm from below the conveyor. GP 1997 is an advertisement
of the AZ’)CEEEO modei shown in its pa\:'t:» manual GP’M 1997 "{‘hc ‘8]7 pata.nt teaches 3 Suppc»rt
annot&t.cd FIG, 5 Qf the 8] 7 patent '.E"_hf: hcrriz,onbal axis B of th_ﬁ: &«u_p_port amm A and me fact ‘that
the support arm A supports the conveyor from below combing with the teaching of the GPM
1997 or GP 1997 to teach a self lpading and unloading conveyor that is supported from below
with-an arm that pivets shout g horizontal axis. Thus, Claim 1 is rendered obvions. Duriug the
Examination of the *(47 patent, the Examiner rejected Claims 1-5 and 9-11 a3 obvious over the
“§17 patent in view of the ‘044 patent based on similar reasoning. These claims were canceled in
favor of the nearly identinal substance of Claim 1, however an affidavit was eantered to overcome
the combination of *R17 and *044 patents. :

Additionally, Claim 1 of the *047 patent is ohvicus over the comhination of the *(44
patent combined with either (PM 1997, GPM 2000, or the 519 paten{. GPM 1997, GFM 2000
and the “519 patent teach a supporl arm supporiing a conveyor from below and with the
conveyor horizontally and vertically pivoting at the end of the support arm, However, each of
these fail to feach the support arm pivoting horizontally with respect to the seed tender. The
teaching of @ horizonially pivoting supporl arm 33 is shown in the ‘044 pateni. The only.
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difference between the support arm in the ‘044 patent and the invention as claimed in Claim 1 s
that the support arm 33 in the ‘044 patent supports the conveyor from above instead supporting
the conveyor from below as in the *047 patent. Unverferth, the owner of the *044 patent, must
have felt differences between the device of the "(044 patent and the Seed Runner were
ingignificant. The Seed Runner Ad published before the privrity date of the *047 patent stated
that the ‘044 patent covered the device of the ‘047 patent, The Seed Rurmer Ad was specific in
aaseﬂmg cc}verame nf the Saed Runner by thes ‘044 patent bscaus& it iaui ‘Unlaadmg effi ‘:Ie;ncy
full 180 {degr&es] ior s.r:if ioax;img Af that ilme, thf: pat:tm apphwtxon for the ‘04'? p&tc,ni' had
not vet been filed. To remove any doubt that Unverferth meant the ‘044 patent coversd the Sexd
Runner as claimed in Claim 1, the only patent mentioned on the second page of the Seed Rumer
Ad lists the *044 patent and states, “other patents applied fbr™ 1t is evident Unverferth feli the
Seed Runner was an obvious vaciant of the "044 patent and the Examiner of the application that
became the ‘04? ;}atent shared this opinion.

Unverferth has committed inequitable conduct in obiaining the ‘047 patent when its
‘marketing director made false statements in an affidavit to procure the patent. The Examiner had
rejected what became Claims 1 and 20, which was overcome with the affidavit. In addition to
the specific inequitable conduct already pleaded, the discovery thus far indicates the statement in
the affidavit that the claims of the ‘047 patent application were not chvicns directly contradicts
Unverferth’s own marketing materi a}f; namely. the Seed Runner Ad.

1.5, Patent 8,221,047 GPM 2000 teaches a frame as shown on page 7-

Claim 1. A seed or grain tender comprising: a | 1, which is dated 3/16/1998, The frame supports
frame; wheel hubs shown on the same page. The frame

is also taught on page 2-1, which shows the
components of the frame, The frame is below

the hopper.
a main hopper mounted on said frame and | GPM 2000 teaches hoppers ahawn on the sover
having & main hopper discharge; page.  Page 2-13 shows how the hopper

assembles on tap of the frame. GPM 1997
shows an overview of how the hopper finetions
within the tender.

a base mounted on said frame helow said matn | GPM 2000 teaches a base on Pages 2-13, and 7|
bopper discharge; 11, The base 15 shown in dotted lines and
' nacewe*; pin 21 on P&ge 7—1 Qf GP"‘A 2()0(}, The

4 support arm having first and second ends; GP\& 20(30 teaches on page - 1 a %nppcart arte
' numbered 13, this support arm has a first end
that pivots about pivot spacer tube 12 {desuribed
ont page 7-2) the support arm also has a second
end that receives aunger swivel suppori (R
{deseribed on page 7-2)

a first coupling connecting said first end of | GPM 2000 teaches an arm pivetally connected

said suppott arm with said base, said first | on page 7-1.

UM-PK0000820
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coupling being rotatable in relation to said base !
on page 7-1 that is mated with bolt 24 that forms
| a-first vertical axis of rotation; also part B may

- abouot a first vertical axis of rofation,

teaches the first coupling is spacer pivot tube 12

he considered the base and in this case the first

vertical axis of rotation would he about pin 21,

I and said first end of said support arm being
| rotatable in relation to sad first coupling about
| a first horizontal axis of rotation;

Convey-All 2005 teaches a horizontal axis A
about which the conveyor may pivot,

The *817 patent also teaches a horizontal pivot
axis annetated as axis B im FIG. 5.

The 044 patent also teaches a horizontal wiis A
as annotated in FIGS. 4 and 5. The differences.

int height make it apparent that the arm 53 pivots
horizontally about base B

GPM 2000 teaches the first coupling is spacer
pivot tube 12 on page 7-1 that is mated with bolt
24 that forms a first vertical axis of rotation.

& conveyor having a longiudinal axis and furst
and geco‘n{i cnda 3 cenveyer 'hopper at Saici
end and an mtemal elevator for r_novmg_ seed
or grain from said conveyor hopper to said
ponveyor discharge; and

GiPM 2000 teaches conveyor 26 has first and
second ends on page 7-1.

GPM 2000 and GPM 1997 teach on page 7-1 the
conveyor 2& has a hopper 43 at a first end and a

-discharge near the end proximade the mupnber 26.

GPM 2000 tesshes that the conveyor uses an
auger for an internal elevator as known o those
skilled in the art and as described on page 7-2,

a second coupling connectmg said second end
of said support arm with gaid conveyor at an
approximate center of gravity of said conveyor,
said second coupiing deﬁﬂing 4 second verhical
axis of rofation that is not parallel to suid
conveyor longitudinal axis,

GPM 2000 on the cover page shows the auger in
a stowed position alongside the hoppers. It also
shows the auger on 6-1, Page 7-1 shows that it
is pimmify connected in twao places that Would
Liaim 1 as would bs:: known te one of bamc slull
in the art. The vertical pivot axis is about the
centerling of pin 18.

“and said conveyar being rotatable in relation to
said second end of said support arax about said

seeand vertical axis of rotation betwesn an

GP 1997 teaches the same feature by explicitly
stating the positions of the conveyoer which
pertain to the same ADCI220 moded shown in

UM-PK0000821
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unioadmg position  wherein  said cenv::wr
hopper iz -disposed below said maim hopper

discharge to receive agricultural product from |

said main hopper and a loading postiion

wherein sald conveyor discharge is disposed |
dispense |

above said  main  hopper o

agricultural product ide said main hopper,

the GPM 2000.

. Clate 2 of ULS, Patent 8,221,047 15 unpatentabic undder 35 LS. 103(a) as being obvious

over FM 2000 or GP 1997,

Claim 2. The seed or grain tender of claim 1,
whereln sald support anm extends upwardly at

3PM 2000 teaches on page 7-1 the same acute
angle ag Claim 22

an acute angle from said base.

3. Claim 3 of U8, Patent 8,221,047 is unpatentable under 35 U.R.C. 103() as obvious over

GPM 2000 or GP 1997,

Claim 3. The seed or grain tender of claim 2,
wherein said conveyor is parallel fo said
| suppert arm in said unloading position.

GFM 2000 teaches one skilled in the art that
the auger would be substantially paralle] to the
arm when the auger is postiioned to be below
the discharge of the hopper. The relationships
leading to this are shown on page 7-1.

{3F 1997 teaches the same, the lower middle
photograph shows a loading position and one
with ordinary skill in the art would recognize
that the pivat would force a user to have the
cotveyar non-paraliel in an unloading position.

4. Clainy 4 of U.S. Patent 8221, 047 is unpatentable under 35 U.S.CL 103(a} as obvious over GP

199? GPM 1997, GP 2000, or Convey-All 2002,

Claim 4. The seed or grain tender of olaim 3,
wherein said conveyor is disposed above said
support arm in said unloading position.

GPM 2000 teaches one of ordinary skill in the
art that this would necessarily be true due o
the pivot points provided as shown on page 7- |
1. '
OF 1997 shows that the ADC2220 shown in
GPM 2000 and GPM 1997 has the conveyor
pver the support arm in the lower mfddie
photograph.

Convey-All 2002 shows this configuration on

Page 2,
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5. Claim 5 of U.S. Patert 8,221,047 is unpatentable under 35 US.L. 103{a) as being obvious
over GPM 2000, GF 1997, GPM 1997, or the ‘814 patent. :

Claim 5, The seed or grain tender of olaim 1,
wherein said conveyor iy rotatable in relation
110 said second coupling about a second
horizontal axis of rotation,

GPM 2000 feaches one of ardingry skill in the
arl that this would necessarily be frue due to
the pivet points within part 18 (auger swivel

-support as named on page 7-2 and shown on
page 7-1) the horizontal axis being about bolt

25. GPM 1997 shows the same thing.
One of ordinary skill in the art would

recognized the ADCZ220 shown in GP 1997

has this feature due io the ability 1o load and

unload, this is also corroborated by the GPM

1997 an GPM 2000 which describe in defail
the ADC2320. .
The *814 patent shows horizontal pivet axis A
in PIG 1 and 2. '

&, Claim 6 of US. Patent 8,221,047 is unpaientable under 35 US.C. 103(a) as b&ingbbvious

crver GIPM 2000 or GPFM 1997,

whoerein said sepond horizontal axis of rofation
extends through said second coupling.

GPM 2000 shows the pivot points within part
18 {(auger swivel support as named on page 7-2
and shown on page 7-1) which serves ag the
second coupler. Belt 25 which serves as the
axis extends through the coupler 18, The same
iz shown in GPM 1997,

7. Claim 7 of 118, Patent 8,221,047 is unpatentable under 35 U.R.C. 103{g) as being obvious

pver GPM 2000 or GPM 1997,

Cladm 7. The seed or grain tender of claim 1,
further comprising a stand coupled with said
first end of said conveyor and movable
between a stowsd position allowing  said
gorvevor hopper to be positioned below said
main hopper discharge when said conveyor is
i said unloading position and an extended
position supporting said conveyor hopper
zbove the ground when said conveyor is tn said
loading position.

GEM 2000 shows a stand in the upper right
corner near number 44 on which the auger resis
when it is upon the ground.

UM-PK0000823
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&, Claim § of 1.5, Patent '8,221,_!2}4? is unpatentable wnder 35 UE.C. 103{a) as obvious over

GPM 2000 or GPM 1897,

Claim 8. The seed or grain tetider of claim 1,
wherein said first vertical axis extends thmugh
said fivst end of said sopport avm.

GPM 2000 and GPM 1997 show the vertical |
a\zs hemg ahnut the pivot spacer tubﬁ 12 in the

2. Claim 9 of LLS, Palent 8,221,047 is unpatentable under 35 U.5.U, 103{a} as obvious over the
GPM 2000 in view of *044; or the *§14 patent in view of *044; or the *817 patent in view of

GPM 2000,

Claim 9. The seed or grain tender of claim 1,
wherein said first vertizal axis extends through
said base.

(GPM 2000 shows the vertical axis being about
the pivot spacer tube 12 In the first end of the
arm 15 as shown on page 7-1. Also, the inner
grm 20 pivots about shaft 21 as shown on page
7-1.

| The ‘0dd patent shows g vertical axis about

which the first axis of the arm pivots, as showir
e FIGE. Land 2,

The ‘814 patent shows arm A in FIGS. 1A and
2 ansd elso shows the arm A being below the
CONVEYOTL,

10 Claim 10 of U.S. Patent 8, 2.22 047 18 unpaimtablﬁ under 33 UR.LC 103(a) as abvious over

GEM 2000 or GPM 1997,

Claim 10. The seed or grain tender of claim 1,
wherein said second end of said support arm
terminates al or near said approximate center

{of gravity of said conveyer.

GPM 2000 and GPM 1997 show the auger
swivel, support 18 connected &b the
approximate center of gravity of the conveyor.

11, Claim 11 is nnpantentable as obvious under 35 U.8.C. 103(a) over the GPM 2000 in view of
the ‘044 patent in view of GPM 2009 or GFM 1997,

Claim 11. The seed or grain tender of claim 1,
wherein said firt end of said support am is
fixed at a first height and said second end of

said support army Is pivotable between a range

of heights.

71

The ‘044 patent shows a hydraulic eylinder 64
in F13. 1 that may be used to raise and lower
the aem 33,

UM-PK0000824
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12. Claim 12 is unpantentable as obvious under 35 11L8.C. 103(a) over the GPM 2000 in view of

the *044 patent.

- Claim 12. The seed or grain tender of claim 1,
further comprising a lift device for adjusting a
height of said second end of said support anm.

GPM 2000 shows the support arm 13 on page
7-1.

- | The “044 patent shows a hydraulic eylinder 64

in FIG. 1 that may be used to raise and lower

- the arm 53,

13, Claim 13 is unpantentable as obvious wnder 353 11842 103(a) over the GPM 2000 in view of

the *044 patent, or the ‘817 patent,

Claim 13. The seed or grain tender of claim
12, wherein said it device is @ pressarized
cylinder.

- GPM 2000 shows the support arm 15 on page

7-1.

FIG, 2 of the *§17 patent shows @ hydraulic

cylinder A.

- The *044 patent shows & hyvdraudic eylinder 64
in FIGS. 4 and 5.

14, Claim 14 is unpantentable as obvious undet 35 LLS.C. 103(a) over the GPM 2000 in view of

the “044 patent, or the “317 paient,

Claim 14. T he seed or grain tender of ciaim

: cylmdet

- GPM 2000 shows the support arm 15 on page
271

FIG. 2 of the *817 patent shows a hydrandic
 cylinder A,

' The “044 patent shows a hydraulic cylinder &4
in FIGS. 4 and 5.

15. Claim 15 of U.S. Patent 8,221,047 is unpatentable as obvious under 35 U 85,C, 103(a) aver
the GPM 2000 or GPM 1997 in view of the "044 patent.

| Claim 15. The seed or grain tender of claim 1,
wherein said first coupling is a U-shaped

member with & horizontal base portion and a |
pair of upright portions, sud wherein said first |

" GPM 2000 shows the support arm 15 an page

7-1 as does GFM 1997, base B is U-shaped.

UM-PK0000825
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horizontal axis extends through said upright
poriions of said first coupling,

The 044 patent shows a pin and clevis U-
shaped connection at the first end of arn 53 in
FIG. 4 which is well knowis to those skilled in
the art. The sides of ihis clevis being
substantially vertical as would be necessary to
raise aud lower the atm 53 as shown in FIG. 4.

Claim 16. The seed or grain tender of claim 1,
further comprising a focking mechanism for
locking or unlocking said support arm in
refation to said baze.

GPM 2000 pages 7-1 and 7-2 dated 3/16/1998 |
- show that pin 46 and cotier pin 47 may be used

to lock the arms 15 and 24 due to pin 46 being

| inserted into at least one mating hole on the
| frame,

Convey-All 2005 shows a spring pin P
engaging a plurality of holes H to a rail welded

1| 1o 3 fame belew the hopper on Page 1.

170 Claim 17 of ULS. Patent '3',22'1,{_}4? is unpatentable under 35 1L8.C, 1023(a) a8 obvious over
Convey-All 2005 in view of GPM 2000 and the 044 patent.

Claim 17, The seed or grain tender of claim
16, wherein said locking mechanism includes a
pin releasably engageable with one of a
plurality of holes formed in said base.

GPM 2000 pages 7-1 and 7-2 dated 3/16/1998

show that pire 46 and cotter pin 47 may be usad
to lock the arms 15 and 20 due to pin 46 being
ingerted mto at least nne ma‘ang hole on the

| frame.

Convey-All 2005 shows a spring pin P
engaging a plurality of holes H to a rail welded

| to & fame below the hopper on Page 1.

18, Claim 18 of US. Patent 8,221,047 ix m:;}atentabie under 35 LLE.C.

103{a) as obvious over

GPM 2000 or GPM 1997 in view Convey-All 2005

laim 18. The seed or grain tender of claim
17, wherein said. pin is spring-hiased toward
said holes 1a said base.

Convey-All 2005 shows a spring pin P
engaging z plurality of holes H to arail welded |
1o a fame below the hopper on page 1.

19, Giaiﬁl 19 is umpatentsble under 35 U.5,C. 103(a) as obvions over Convey-All 2003,

Claim 19, The seed or grain tender of glaim
17, wherein said intemal elevator includes a

Goﬁvey#f\li 2005 shows a belt type conveyor
and 1t would be obvious 0 one skilled in the

UM-PK0000826
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wotor-deiven belt,

art. that‘ a 'be'lt tvpe, ctmve:yc:r cauld he used in

20. Claim 20 of UL&. Patent 8,221,047 is medﬁﬁntﬂblﬁ under 35 U.S.C. 103(a) for many of the
reasons listed regarding Claim 1. Claim 20 is unpatentable under 35 11LS.C. 103{&) as obvious in
view of GFM 20{}0 or GPM 1997 in view of the ‘044 patent and further in view of the 814
patent. Claim 20 differs from Claim 1 in the fact that it claitns “a lift device extending from the
bage...at anacute angle. ... Claim 20 alse differs from Claim 1 berause Claim 20 uses the term

“maotor-driven elevator™ instead of the Claim 1 term “internal elevator™ to describe the conveyor
labeled as 104 in the *047 patent drawings. A further difference of Claim 20 over Claim 1 is that
the conveyar be paratle] o the support arm in the unloading position, a concept taught by the
‘814 patent. Therefore, substaniively, Claim 1 and 20 are nearly identical and many of the
reasons that Claim 1 is unpatentable are applicable to Claim 20,

LK. Patent 8,221.047
Claim 20, A seed or grain tender comprising:
g frames

is below the hopper,

| GIPM 2000 teaches a frame as shown on page 7-

1, which is dated 3/16/1998. The frame
supperts wheel Tnbg shown on the same page.
The frame is also tought on page 2-1, which
ghows the components of the frame, The frame

# main hopper mounted on said frame and
having a main hopper discharge

GPM 2000 teaches happers showa on the cover
page. Page 2-13 shows how the hopper
assembles on top of the frame. GPM 1997
shows an overview of how the hopper finctions
within the tender.

o Tase momied on said Tratme below said main
hopper discharge

£3PM 2000 teaches a base on Pages 2-13, and 7-
1, The base is shown in dotted lnes and
receives pin 21 on Page 7-1 of GPM 2000, The
base is below the main hopper discharge.

& support arn having first and second ends

$PM 2000 teaches on page 7-1 a support arm
numbered 15, this support arm has a first end
that pivots about pivot  spacer fube 12
{(described on page 7-2), the support arm also
has a second opd that receives auger swival
support 18 (described on page 7-2).

a first coupling conneeting sad first end of
said support sem with said base, said first
coupling being rofatable in relation to said base
ahout a first vertical axis of rotation,

and said first end of said support arm being
rotatable in relation to said first conpling about
& first horizontal axis of rotation:

GPM 2000 teaches an amn pivotally conmected
on page 7-1.

GPM 2000 teaches the first coupling is spacer
pivot fube 12 on page 7-1 that Is mated with
bolt 24 that fmms a first vertical axis of
rotation,

Convey-All 2005 teaches a horizontal axis A
abrmt whxch the wnvr:} or may pwoh

10
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axis annotated as axis B in FIG. 5,

The "044 patent also teschies a horizontal axis A
as annotated in FIGS. 4 and 5. The differences
in height make it apparent that the arm 53
pivots horizentally about base B

a lift device extending from said base to a |
portion of said support arm between said first
and second ends such thai said support arm
extends upwardly at an acute angle from said
base:

The ‘044 patent shows an arm 33 that can be
positioned in an acule angle relative a base.
FI{}S 4 and 5 of the “044 patent show hydraulic
..... Depending on the point of
waw, hydr&ulm hﬁ cylinder is at an acute angle
witly the base and the anm 53 can be at an acute.
I angle as well,

The 817 patent FIGS. 1A and 2 show hvdraulic
Lift eylinder A at an acute angle with the base o
i which it is attached below the hopper discharge.

OPM 2000 and GPM 1897 teach conveyor 26
has first and second ends on page 7-1.

a conveyor having a longitudinal axis and first |
and seeond ends,

# conveyc:r hﬂpper at suid ﬁrst end, 4 conveyor |
GPM 2000 and GPM 1997 teach on page 7-1
.matcsr -driven elm’atcr for mf_wmg seed or | the conveyor 26 has a hopper 43 at a first end
prain from said conveyor hopper fo said pand a discharge near the end proximaie fhﬁ

ponveyor discharge; and | number 26.

| GPM 2000 teaches that the comveyor is an
| auger type conveyor as known to those skilled
| in the art and as described on Page 72, it is
| motor driven,

a second coupling connecting said second end | GPM 2000 on the cover page shows the anger
of said support arm with said conveyor at an | in a stowed position alongside the hoppers. It
approximate center of gravity of said conveyor, | alse shows the auger on 6-1. Page 7-1 shows

said second coupling defining 2 second vertical |
axis of rotation that s not paraflel to said
canveynr longitudinal axis, and said conveyor |
being rotatable in relation to said second end of
said support arm about said second vertical
axis of rofation between an unloading position

thiat it is pivotally commected in two places that
would alfow it to pivot into the positions called
for in Claim 1 as would be known to one of
basic skill in the art.

GP 1997 teaches the same feature by expliciily

11
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wherein said wmmyor hopper 13 dmpog.ed
S below said main hopper discharge t© recelve
agricnltural product from said mafn hopper and
| & losding position wherein said conveyor
discharge is disposed above said main hopper
to dispense agricultural product into said main
hopper,

wherein said conveyor is disposed paratlel to
and above said supporl arm in said unloading
position; and

stating the positions of the same which perlain
to the same ADC2220 modsl shown in the
GPM 2000,

Arn A in FIG, 1 of the ‘814 patent is clearly
positioned so that when the conveyor is under
the hopper dmcharge B the conveyor is parallel
with arm A

a locking mechanism  for locking and
unlocking said snpport arm in relation to said
base.

GPM 2000 teaches & k}ckmg mechanisim hemg_
pin 46 and colter pin 47 on Page 7-1.

21

. Claim 21 of 118, Patent 8,221,047 is unpatentable under 35 U.S.C. 103{a) as obvisus over

GP 1997, GPM 1997, GP 2000, or Convey-All 2002,

| Claim 21. The seed or grain tender of claim
20, wherein said conveyer is disposed above
said support am in said unloading position.

GPM 2000 teaches one of ordinary skill in the
art that this would necessarily be true due to
the pivat points provided as shown on page 7~
L.

GP 1997 shows that the ADC2220 shown in
GEM 2000 and GPM 1997 has the conveyor |
over the support amm in the lower middle
photograph. '

| Convey-All 2002 shows this configuration on
Page2,

22. Claim 22 of 115, Patent 8,221,047 is unpatentable under 35 U.$.C. 103(x) as heing obvious
over GPM 2000, GP 1997, GPM 1997, or the *814 patent.

Claim 22 ’I‘he szed or graiﬂ' 'ieﬁder of ciaim
20,
relation tﬂ) Sa.id sewnd muphng, aboui f secrmd
borizontal axis of rotation.

GPM 2000 teaches one of ordinary skill in the
art that this would necessarily be true due to
the pivot points within part 18 (auger swivel
suppert as named on page 7-2 and shown on
page 7-1) the horizontal axis being about bolt
25, GPM 1997 shows the same thing.

One of ordinary skill in the art  would
recognized the ADC2220 shown in GP 1997
has this feature due to the ability to load and
unload, this is also corroborated by the GPM
1997 an GFM 2000 which describe in defail
the ADC2220,

12
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The ‘814 patent shovvs horizontal pivol axis A
mI TG 1 and 2

23, Claim 23 of U.S. Patent 8,221,047 is unpateniable under 353 U.S.C, 103(a) a3 being obvious

pver GPM 2000 or GPM 1987

-(‘iaﬁn 23, The seed or grain tender of claim
22, wheretn said second horizontal axis of
rotation extends through said second coupling.

3PM 2000 shows the pnot points within part
18 {auger swivel support as named on page 7-2
and shown on page 7-13 which serves as the
second zoupler. Beolt 23 which serves as the
axis extends through the conpler 18, The same
is shown in GPM 1997,

24, Claim 24 of 118, Patent 8,221,047 is unpateniable under 33 U.8.C. 103(a) as being obvious

over GPM 2000 or GPM 1997,

Claim 24. The seed or gram fender of claim
20, further comprising a stand coupled with
said first end of swid conveyor and movable
between a stowed position allowing said
conveyor hopper to be positioned below said
main hopper discharge when said conveyar is
in said unloading position and an extended

position supporting said conveyor hepper"

above the ground when said conveyor is in said
loading position.

GPM 2000 shows a stand in the upper right
porner near number 44 on which the auger rests
when it 15 upon the ground.

{;&M 2_{}00 or GP“Vi 199?

Claima 25, The seed or grain tender of claim
20, wherein said first vertical axis exfends
through said first end of said support arm.

GPM 2000 and GPM 1997 show the vertical
axis being about the pivet spacer tube 12 in the
first end of the arm 15 as shown on page 7-1.

26. Claim 26 of U.S. Patent 8,221,047 is unpatentabie: usder 35 ULS.CL 103(a) as obvious over
the GPM 2000 in view of ‘044; or the ‘814 patent in view of *(44; or the “B17 patent in view of

OFM 2000,

Claim 26. The seed or grain tender of claim
20, wherein said first verlical axiy extends
through said base.

- GPM 2000 shows the vertical axis being about
the pivot spacer tubs 12 in the first end of the
arm 15 as shown on page 7-1. Also, the inner
arm 20 pivots ahout shaft 21 as shown on page
71,

Unverferth Ex.

The ‘044 patent shows a vertical was about

i3

UM-PKO0000830

2025 - Page 13




Joseph A. Hynds, Esq.
June 17, 2013
Page 14

- which the first axis of the arm pivots, as shown
in FIGS. 1 and 2,

' The ‘814 patent shows arm A in FIGS. 1A and
2 and alse shows the arm A being below the
CORVEVOT, ' '

27, Claim 27 of U5, Patent §221,047 is unpatentable under 35 U.R.C. 103(a) as obvieus over
GPM 2000 or GPM 1997,

Claim 27. The seed or grain tender of claim | GPM 2000 and GPM 1997 shows the auger
20, wherein said second end of said sapport | | swivel support 18 connected  ai the,
arm terminates at or near said apprgmmate approximate center of gravity of the conveyor,
center of gravity of said conveyor, |

28, Claim 28 is unpantentable as obvious under 35 U.8.C. 103(a) over the GPM 2000 in view of
the “044 patent.

Claim 28. The seed or grain fender of claim | GPM 2000 shows the support arm 15 on page
| 20, wherein said first end of said support arm | 2-1.

is fixed at & first height and said second end of |
said supportt arm is pivotable between a range | The 044 patent shows a hydranhic cylinder 64
of heights. - in FIGL 1 that may be used o raise and lower
- the arm 53,

29 Claim 29 is unpantentable as ohvious under 33 1L8.C. 103(a) over the GPM 2000 in view of
the *044 patent, or the *§17 patent. .

Claim 29. The seed or grain tender of claim | GPM 2000 shows the support avn 5 on page
20, wherein said lift device is a pressurized | 7-1. '

cylinder.
- FIG. 2 of the *817 patent shows a h}dmuhc
cylinder A,

The 044 patent shows a hydrantic cyiindér 4
in FIGS. 4 and 8.

30. Claim 30 is unpantentable as obvious under 35 LLS.C. 103{a} over the GPM 200{5 i view of
the 044 patent, or the ‘817 patent.

Claim 36, The seed or grain tender of ¢laim | GPM 2000 Qhﬂ\’ﬁ the support ams 15 on page
20, wheremn ssid Nt device is g hydraulic | 7-1.
_cylinder,

14
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FIG. 2 of the *RE7 patent shows a hydraniic

Foylinder A,

The “044 patent shows a hyvdraulic cylinder 64
in FIGS. 4 and 5,

31. Clai_m 31 of U.S. Patent 8,221,047 is unpatentable ag obvicus under 35 U.5,C, 103() over
the GPM 2000 or GPM 1997 in view of the "044 patent. .

Clgim 31, The seed or grain tender of claim
20, wherein satd first coupling is a U-shaped
merber with a horizontal base portion snd a

pair of upright partions, and wherein said fivst |

horizontsl wxis extends through said upright
partions of said first coupling.

| GPM 2000 shows the support anm 15 on page
7-1 as does 3PV 1997, base B is U-shaped.

The 044 patent shows a pin and clevis U-
shaped connection at the first end of arm 33 in
- FIG. 4 which is well known to those skilled in
the art.  The sides of this clevis being
substantially vertical as would be necessary to

raise and lower the arm 53 as shown in FIG. 4. _

32, Claim 32 of U.S. Patent 8,221,047 is unpatentable under 35, 11.8.C. 103{a) as obvious over
Convey-All 2008 in view of GPM 2000 and the *044 patent,

Claim 32, The seed or grain tender of claim
20, wherein said locking mechanism includes a
pin releasably engageable with one of @
plurality of holes formed in said base.

GPM 2000 pages 7-1 and 7-2 dated 3/16/1948
show that pin 46 and cotter pin 47 may be used
t lock the armis 13 and 20 due {o pin 46 being
mwerted into -at ledast one mating hole on the
frame, '

Convey-AD 2005 shows a spring pm P
engaging a plurality of holes H to & rail welded
1 & fame below the hopper on Page 1.

33, Claim 33 is unpatentable under 35 U.8.C. 103(a} as obvious over Convey-All 2005,

| Claim 33. The seed ar grain tender of claim
32, whereln said pin is spring-blased toward
said holes in .s‘ai& base.

Convey-All 2005 shows & sphog pin D
engaging a plurality of holes H to a rail welded
1o a fame below the hopper on page 1.

1%
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34. Claim 34 is unpatentable under 35 U1.8.C. 103(a) as obvious over Convey-All 2005,

Claim 34. The seed or grain tender of claim | Convey-All 2005 shows a belt type conveyor
20, wherein said internal elevator includes a | and it would be obvious to one skilled in the
motor-driven belt. art that a belt type conveyor could be uvsed in
| place of an auger conveyor or vice versa.

Michael D. Marston

16
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AIR CART

MODELS

The ADXCI220 cart s designed a5 8 pull-berwesn cart designed o be
an sconwmical igh capacity halk  semi-ropunied to either HIY, No-
seeding alternative to conventional - Tior Min-TIR puil-behind Great
Hinear box dijlle. The ADC22304s Plains air mpletients.

- IMPLEMENT

Char pull bebween Aw Ewill cards fostorg a
seyni-nounted cart-to-implement design
Thiz design allows the implement
“Float™ independent of the air cartand
shortens the overall langth on the air deil
by up o 157 This faators dlsa give the
cart and raplement the ability to back
inta meckine sheds and fiskd comers,

a@' e S S

. - ) Competitor Oreat Plaiss
Competitive meters san cross-feed Daal purpose design allows you to ‘
when on slopey (botham Image), starv- load and unload with the same auger.
ing aphfll” opesess, Great Phains me-  ft stores sonverdently on the side of
tor beex {top Imsge) bue ooe star wheel  the cart and is balanced o sliow susy
pertewer eliminating eross-fesding hantding..
-and increasing planting sonsdstency,
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Parts Manual

Madat ADG2220
Alr Dyill Cart

Great Plains
Manufacturing. Inc.
RO, Box 5160 » Saliri, Karsos 674025060

Pead ihe Qparmtors mohuat entiely, When you see s symbol, ihe subseauent in
; -stractions & wWarnings are sedous ~ fallow Wihout exeeption. Your e and the lves of
oihes depend on il '

=

Cover Hhertesiton may show prei nersppsliad wis sandard snit
i v g KR i

@ Copyiight 2000 Prpted W12000 f&‘?’»‘ﬂmf’"
JEHEAT PLAINS/AIR DRILLSAIR DRILL CARTS Rov A
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Great Flains Mig, e, _ .

- lusteation
Pags

Seriai
Nomber Bresk

Seotian
Humber & Deserpiion

Hiustestion St L N OB %

Heading 13" ST ANERL TOHUE WELBMENT
B d

TpCad UL SRE NELOMENT |
L DA WELDMENT B4,
u-a«.‘rsmfn I UREVER
- WEASHER LOTICSPRNG 2% P
BUTHSK 541 FF
PISHS 1R Gﬁ!
FDE EINET 148
VisgHES LW“P%IAS TFLT
AR AR 112200
w*wmxv:
SPRINBIGE LGA
ECHEV S AN TYRE
CEASHERLOCIIFRING X2 pLY
AREHER RUAT 3 SR PUT

. Panwbist

fthostration :
sms———————i

F
URSGIT ety £ TSN
SCHEV 208
RHESR IR BRE
SARETY CHaH 10 s

SEREBUG AR EAERE RN A ARSI
rre
&
g

Hnstration
Hunber

Lefi Page “Hanwel Neme Hew o Modification Right Page
Number & Number et HNumbsr.
..... _ ; _

General l‘nformahcn

Replacement Hardware
Allholts and nuts ere grada S unless
otheswise noted. The use of Improp-

T éushwup Paint and

Revisions _ up
Manual Information

Please refor to the date at the
haxtforn of each page for the most

ctirent varsion of the aquitynsnt.
Sutigl numberbreaks are atthatop
ofthe page atths end of the Hustra-
tion heading, referio the Hlusirtion
above,

Repaint parts where palntiz womore
sorakohed to prevent rust, Asrosol
touch-up paint is available. To urder
use Graat Plaing part numbers
below:

GF Graen . .o . W82100MC
GPBlgok. oo v e s v
GP Beige. > . o0 . BRTD0GS
53R Buckskin. . ... . ;z__az*.-v;{mc
LF’Be%g&“.; rees e BRI-DHC
LPHlack ... vnvvs JBat-osec

Raplacement menuals avalable,
Use Grest Plaing part 187-073P.

er grades of hardwara oan resultin
parstnal injury, damaga to equip-
fment, or ioss of properly. Sea
“Hardware Legend” on page 1-2,
for hardware abbreviations used
within all paris fistz.

BAR00T

Model AQGEERG Alr Drilt Darl.
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Great Plains Mig, Ins

Blade Boit
Cap Soraw
CotlerPi
Ctip POIRt Hox Sasien ) Borew
¢ Dup Point Squsre Hasd Set Somw.
Cup Foint Squars Head 36t Sorew
ross Recess Py Countyrsunt: Haad bach, Sowmw
Cross Ruoass Pan Head Maching Sorew
Sipes Becess Pan Hesd Thiedd Formlng
(O -Crons Reosss Round Head Machine Scraw
% Criss Peoess Trues Head Maching Sorew
_i}ountersum Qq&as\a NS% Boit

e Geriter Losk Nut
Ha Fange Look Cap. Sorew
s Hex: F.anga Seraw

H&'( Flarge Svmled St:nesw .
; Hs;x Haad Cap Forew or Metdo Bok

Hez Sv:ed:etﬁeadSsrﬁw o
C e Top Loek bhat
Hex'Washer Head Cap Sogw

HewJart Hut
aw Begse& Tepatad 'i‘hread

Wrdg PJa!n wgs?'er

PanHeaad Machiﬁé Es:raw
Plowgolt _
Round Head Maghine Soisw
Hound Hezed Squars Necic ﬁo!t
tovelingSarew
Thumb Sorew

Wi's@ B’u!z

Part Number Service Coding

Within the follcwing paris lists some part numbers are
soded for revisions and interchangeability,

Legend:
Nowest serfal numbers are listed first,

Boldiace type indicates parts thatara serviced. These
parisarsconsidered interchangeable, i$it supersedes
another part, unless othenwiss noted.

Example:

(SN 20001+) includes serialrumbers 20001 and
' ghove (lothe newest numbers)

(B/N 1000T«20000)  Includes serial numbers betwean

ared noluding 10001 and 20000
includes seral numMbers10000
and balow (in the oidest number)

&  First ravision, &.g.; @ is 2nd revision, @ s 8l
ravision, ato.
(Greater numbers are the nawost.)

# Thesuisting stockfor this part should be used
up betors ordering tha nesw part.

@ MNotinterchangeable
@o8  Reovision Zis not inferchangeable wit

(S/N 10000-)

Nt M*dengeaﬁff wih revisian 1

;'1331 # Rev;sz.-:w 2 f‘dﬂ Naombsr
9'. 319-1?9.&
Rw}’s:m 2 @ 3102980

>

/’(ﬂ

RaVision 1

=

Fise up exiveing s‘mc@h

BLD SPNDL SHET (RPEY 310-1794)
3104090 LD SPNDL SHFT (RPBY 310-178A)

Dheycriptivr

BLADE SPINDLE WKEY 1480 X8 -

1E  Model ADCEE20 Al Dl Cart 1ER07EF

IR0
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80102322 e 16R-1418 jse-zigh BOY-0880
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D280 BORDENC AR PTG SO 650080 :
AnE-1500 POB0P4G BO4-028G viien e 08 BOS-085G R ]
F02-188C 8030640 §04-085¢ RSP, - BUM198C cecteree SR
SUS-TEHE BOSEAC BOR0AG0 DR - FO3-1860 e B
Ba-1695 SOELE4G B-0Z380 PO <% 14 8091900 [
HZEEC B63-0640 804-09602 IR -5 11 BORAFICG FPPT. -
ENe~1BTC BOIDIBC 2040360 TR (] EOR-{98( .
ana-172c BOF-084G BOGUIES R 3 HIL-087G

F2-18R0 £03-088C SO4-0430 2 B1D-2E7C

BO22280 BORIATS BDAMAC 102880

BOB-EEE0 034470 40430 R vl

POZ-ZRRG BOT-RIRC §04-0430 BIORFAC

GURRERC BORE1RC BOA-DAAC AR e 2t

ANR-EE9 8032800 BOGIERG 103450

EDZ-R030 EzSeale: B04-088¢ [IPA70

2023170 FoRDOIE 8040830 FI0-3480

aoz-3180 BISOOBG BOG1BEG B10-3400

BAATE0 HAFOUEC HOS-TE5C BIG-047C

£02-3900 BOEUIEE BO41360 FIN2ERG

BOR-4TI0 BE0I40 BO40EG gl S arking

BD2BR10 OIS0 ' EGA-00EG BI0273C

BHE0040 EaxBeptos BO4-00BE BI0-EP4G

8020045 BHSIS0 BOFLOG O848

B2-URA0 HOAGIEC a04-018C 811-DRAC

020280 JU30300 804013 A-0Es0

8020860 #03-030C BOITNRG #1077
CBpR-UEgs AOE-0030 BoE-0TaA0 Hi1-OTRC

SOFOTRO H04-004% EEER T 3110790

BOROTHC BO4-008C BO4-054C B11-0805

B2LATC HO4-3080 BO4-C8AC BI-1E0C

H0L-0870 Bod-008% BO4IIUT AT-I800

BORBOEC 040080 BNG-O3IC H-1690

ez Reiated AH-GOE0 BORQR2C BYI-1700

HG3-D080 S4-0070 BOS-0B0 A11-1850

BOB-0G6C 0070 BOS-CHIC F11-2RA0

BNFDOET HO-GOTG POS-1580 sii-a1EG

HOI-0080 BG4-00812 8051580 A11-B02C

SORLO60 Bn-Q0RC BOEERC 41-5030

BO3-008C EF4-00S0 HOS-1ESG Bi1-580

BO3-00BG B04-00802 BOB-1EHE A11-5820

i Belnizied a0-nasC ans-iRec EIT-HET0

BlyeEyuizing SHAGIHG LRt B11-5780

B0F-0080 804-0080 BUS-022 ATRGYEC

BH2-0080 BO-QING BOS-028C F1I-8800

BOSHISE ED4DH0G FUROEEG gii-eEn

ORI BO4-0180 051808 A14-0830

AOAOTIC BOS-D1202 B05-186C B{30730

B3040 BEIHZG BOS-EE2G 110770

BORUT 1 BO4-UTEC 8U6-0878 BEOTIC

0130 Bo-Q1a0 808-0870 Sti-hrac

BOBNEC BLAD3E BOBGTTC #11-0880

SO3-1A% 804010 SOT-0EIG 2110880

HOA-GFA BOGI8C WET-Q410 1470

BOS-014C 204013 Eoltral et el BUTS0G

BOSAC Bo4ADIIG BOT-HFEG H111800

SA-GT48 040130 Flergiccied $11-1830C

WI-0140 BOGIAC FOT-CAUS F{-1950

030140 BOAGI4 BUTDAIT A11-E040

ROZ-0TS0 308-015C BOr-ITEC FI1-5840

AL3-G1E0 318G BHTEC B11-3240

EG2080 BO4-0150 BOB-DART A11-4880

805-020C 8040150 B08-D4RC B11-5020

ADE-QE0C 0480 BOH-GHEC FPT-5030

EUH-OR0C HO4-0170 MR8 B11BIEC

| BUGADRNG BO4-D1PZ 8081230 118180

8030200 PO 030210 B0 1HC #11-3480

BOR-GaEiG weineave BR ARG ROR-152C §11-5480

T Mode) ADCZRE0 Air Dril Qart 187073R - /2000

UM-PK0000854
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Great Plains WMig, oy s )k

Part Number Index

Patt Nurnber | Page Part durobier Page Part Muamber Fage Park Nuivhey Page
B840 BTRTROC RPSTOT: - -3 VA-ZRTI000 Sieensos B
811-850C £18814C YARIIONS e oo B
B811-681C BlETIS0
EigkOrin H18-8680
S11-8530 FISHREG
B11-6860 8220450
F-EH1C HER-085C
B14-1E50 B22-0690
B14-1580 Seg-oEal
150750 BTG
BiEOTAL BRSLTOC
150740 S22OTI0
a1a-gisc R yrced
BG-0350 BRGOT4C
F1a-0530 H22NTHC
[atEv=iced [eaien
wie-1680 BRSO
2181860 aae-1150
BS990 BRZEED
Big-Z01G BEIDERE
|16-303C BERLTCC
fllatan BEEGTOS
His-0530 BRR-UTG
RIg-i660 822-574C
BIEREO BEROTAC
£15-EG 23R
BYF-G0F B2I08I0
gEP-O1AC ASBI8TO
BITEEEG BEETED
BiT-1518 BEED4IC
a{y-gnsc 380420
JF-E0TL Bap-180s
FIPRE50 BER-1ERR
Bi7-255C 8387150
BI7-8880 AAR-BRE0
gi7-842G BROETTS
B{T-S420 B50-855C
H17-344C BSQ-ATR0
S50 feizlagrte
EE-108% BERIVT
S18<188C H00-308C
CBRIB-EERC BEO-41TE
F18E300 BRO-437LF
S15-835C el ries
S18-5576 e vicled
SIR-8000 BRG-E1N0
S185548 890355C
Bi8-5080 AR50
8168870 SO0-1E80
RIREIE BeD-E24G
BAe8200 BY-833C
£18-628C Ja0-02R
Bia-6240 BEIZIR
SiE-aR50 HUG-D2AR
185270 SEO-084R
BIS-6E60 LREAT
A0 Paoatas
RIBEREG PTERUG-G
Bt FT58401-8
g1a-63E PRPIL-GA2E
BIR-BAEC VA-1{100a-2
BRI RIS EE R
188530 VASFEDOD
ateasdc Wa-2Te001
AR-GETC VA-204000
BIRTRON YA-SBOCaT
|ig77e0 VR-430G02
BIFTIC . VA-AB0700 i .
SHETTAC PRI - = WA-490T01 cimeee. BB
S183TR0 A e Yl GHOTIR PO &
FARN00 - Mol ADCE2EG Nlr it Carf 187-078F &

UM-PK0000855
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Great Plains Mg, e

Section 2 Frame and Bins _ o
| Hitch and Frame Assembly W

el
13|
0

)
AERE TS

bl e

81 Mods ADCEEZO Al Dnll Cart 1870737 GHH/e8

UM-PK0000856
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Gred Plains Mig,, ic. ) _ Seotion 2 Frame and Bins

- Hitch and Frame Assembly

Ref, Part No, Part Description
* 166-105H 2230 GART FRAME WELDMENT
2 170-033H SIMBLE HITCH STRAP-LARGE
3, FF0-084H SINGLE HITGH STRAP-SMALL
4 170-858H FOLDING DRILL CLEVIS HITOH
5. 508-0200 NUTHEX2-18PLT -
5 B04-D15C -WASHER LOCK SPRING 1/2 FLT
3 290-3880 SAFETY CHAIN 40000 LB
& 134-0700 SAFETY CHAIN WASHER
8 802-168C HHCS 1 1/4-7X0 12 GRESPTHD
10, 802-B1702 HHGE 1 147511 GRE SPTHD
1t & 3R0-P1C G0 TS JACK HI000 LE 10 STROWE {8/ Y10r10+) Refar fo page 246 for
hreakdown,
@ 116-085K JACK REPLACED BY 8905100 {8/ Yipone¥ 1009} Refer to page
’ ' 24 for breakdown.
12, 3A5-0810 PINHITCH 3 X 4 378 _
13- BI4-0B0C WASHER LOGK 1 /4 SPRING FLT
4. BIE-034C NUT HEX { 1/4-7 PLT
185. QO4-7E WASHER FLAT 148 USS PLT
18 802-2250 HHOS 1/2-13X2 34 GRE
17, B0T-DTIC SPRING HOSE LOOP HEAVY

Loneranel @ 11 rauision; @ = 20t pavision @ = Brc ewinion; 8.2 U up AiStng Stock © = o Intarchangeable; 21 = for examph tsiision & Js not ifsrcmngestis wikevisin 1

163 Wodsl ADC2220 A D Cart 1610758 22

UM-PK0000857
Unverferth Ex. 2025 - Page 40



Section 2 Frame and Bins L Sreat Plains Mig,, Inc.
' Hotating Square Jack (116-065K4N Y1000-Y1003)

o510

3 Model ADQZIR0 Air Dl Cart 18F073FP JHAEIRE

UM-PK0000858
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Gzeat_'!‘v‘fainsk‘lfg._,:!ng.f.__
Rotating Sguare Jack {116-0

Section 2 Frams and Bins

K3 (SIN Y1000-Y1009)

Ref. PartNo. Part Deseription Comments
1. MDD JACK LID

2 118-DATH ROTATING JACK HOUSING

A P18-042H HOTATING JACK GRAME HANDLE
4, 1180580 JACIC CRANK HAND GRIP.

&, BOU-0420% EXTERMAL E RING /4 LD,

&, 116-0850 REVEL GEAR 15T ¥ FITCH 266 PA
7 8000480 WOODRUFFKEY #8508
B, 0150 SHNAP RING EXT .750.078 7 _
5, 118-0840 TBEVEL GEARTOT T PITCH 634 FA
14, 118-0585 JAGK CRANK BUSHING

11 115-037H JAGK LEG YWITH FOOT

i 116-038H JAGH SUREW WITH 8TOP

13, 115-0550 JACKNUT o

14, FE2055C BANDED THRUST BRG 84 1D

16, HI5-0520 JACK NUT Pild .
8. 801-052 B0R BH. 8X3/8 TYFER THD FORM

Logend: P tstrevision @ = 2nd adising & 2id revision: M. Use w aintiag sloek: s et Inlaeohangseble: & O = or axsmpler ovision 2l nas Intarahsgeelie wievision 1

G/ Modet ADCERZ0 Alr Defl Cant 1670799 24

UM-PK0000859
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Secticn 2 Frame and Bins A N Breat Plains Mig. Inc. -
Bulter Jack Assembly (890-510CKE /N Y10104)

25 Mode! ADCEAS0 Ne Drfl Cart 1670788 BHEOR

UM-PK0000860
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Graat Plains Mig. ne o _ } Seetion 2 Frame and Bins

Bulter Jack Assembly (390-6 X} (S/IN Y1010+

Hef. Fart No., Part Description Comments
% 0-BO0S4 BUTLER SRIP GLIP

b3 2H-30081 BUTLER PVYG GRIP

3 ZHA008G BUTLER CRANK ASSEMBLY

% 10-80147 BUTLER GROOVE P

& 2H-200GP BUTLER 3EAR BOX

&, 10-70028 BUTLER BUSHING

7. 10-50085 BUTLER PIION GEAR

B 80012 BUTLER THRUST BEARING

2. £00-D48C WOODRUFF KEY #6808

10, W0-50057 BUTLER BEVEL GEAR

it 10-80028 MUT HEX 7813 LOQCK

12, 301-052C BOR PH. 8X3%8 TYRER THD FORM
1%, $-20028 BUTLER COVER

14, FH-3005P BUTLER INNEH LEG ASSEMBLY

Legand: W st revision; & = Ind rsislory & = ded ravision; & = Usi ip eilaling sloeki ¥ & not Tnterchangeable: & OB = for sxample: ravislon ¥ fs nit nferchangestin wieavion t

B16/28 Modol ADC2220 Abr D] Cart 1BT-DFIF =
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Section 2 Frame and Bing

Great Plains Mg, .

27 Muel AC2ER0 A Drilf Cart VER0FER BERE

UM-PK0000862
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Great Plains Mig. Ine. - _ ., Section 2 Frame and B

Left and Right Hubs

Ref, Part No., Part Description Comments
1. BOR-303C HEFCHOS 1/2-20%1 114 BLK

2. 186-478D SPROCKET, 2220 MAIN DRIVE

& FE02122 ARMSTRONG SEAL 815-075C, 0160

4, F22-{paC BEARING QONE 2251D 387

g. BRE-{OTG BEARING GUP 225 D BB2A

8. 302-1820 HUR §TUD 5/5-18%2 /8 GRS

7. BFrRB4nt-8 ARMSTRONG DRIVE HUB B15-0780

8, BOZ-219C MUT LUG 5/8-18 X 80-DEG PLT

g, fra-ifst BEARING CUP LMBE1210

18, 22-0480 BEARING CONE #LM 501849

11, 3040280 WASHER FLAT 1 USS

12 6030950 MUT HEX SLOTTED 1-14

18, B8D-277C OREASE CAF 3155 X .38

14 805-080C PiM COTTER Va2 X 2

15, §15-0760 HUS ASS" & BOLT WERAKE HOLES

15, 8130780 HiIB ASSEMBLY 8 BOLY & PILGT

A7, PTER400-8 ARMSTRONG HUB MAGH, 815-075C

18. BO3-02EG MUT LOTK 3M4-10 PLT SN Y1083+,
18 §15-074C SPNDL ASS'Y 220 BU CART FRAME SN Y063
20. 802-088C HHGE 3/4-10%5 GRE S Y3083+,

Logens! & = yil rmvision; @ Snd irvision 2 30 ieuisinng S (60 L eBling Mosk La oo fiterchanzable; @ B9 = for seample: caviict 2 1§ rot ntereivargaaile wievion

3808 Modsl ARCEZE0 Al Onill Cart 187-078F 28

UM-PK0000863
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Seption 2 Frawe and Bins N _ o o Great Plains Mg, inc.

 Hub and Wheel

JEOAR

28 Model AUCEEC &ir Qi Cart 16T-078P Q1BfoR

UM-PK0000864
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Greal Plains Mig.: Ine

. Section 2 Frame and Bing
Hub and Wheel

Ref. Part No. Part Deseription Commeants
1. gt4-186 TIRE 21.8L16,18L 10 FLY

2. 802-21a0 MUT LU 8@-18 X 30 DEG PLT

3. B14-185C WHEEL W1sC X 16.1 8 BOLT

4 216-0ASC VALVE STEM TR4IB.EEXT 1A LG

8. HE-IE0K WHEEL AND TiRE ABSY 21.8x15.1

Legends 0= 1st revison: @ = Shvd revisian; © = Srd ravision; = L up edsting stock: 8 = nit interchangesbls; 3 © B = for axampls: ravidion 2 s not inttbangzabls wisvisor 1

IR - Motlsl ADCEER20 Air Dl Cart 1870738 240

UM-PK0000865
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Section 2 Frame and Bins _ Great Plains by, Ine.

| Bin Assembly

REAR BIN

1817

241 Modst ARC2820 Air Dl Cart 1670758 R/6R

UM-PK0000866
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Great Platos Mig., Ins.

0,

18, .

18,
18
29,
2L

24
25,
26.
27.
28,

28,
30,
51

32

34,
38,
3.
7.

39,
44,
+1.

B0BDM0
B04-0040
BIT-007C
8180130
B31-008C
B03-D14C
B808-D7T4x
187-081H
187-050H
BI2-288C
BU2-158C
8081470
802-2260
157-048H
1670541
B05-158C
167-048H
57-035H
and-012a
E04-0B80
speoiac
B03-0110
187-112D
202-3800
an4-iB8G
B4-135C
W70
163-167K
8-2FTK
803-0060
ap4-008G
EI2-G7RC
$67-099H
167-DE3H
$87-088H
167-044H
WA-Z24000
AROBAC
204-043C
BO4-DESC
167-173D
187-0394
EH0-055G
BE0-833G
8183010

NUT HEX 10:84 PLT
WASHER INTERMAL STAR #10 PLT
GRAIN LEVEL SIGHT GLASS

CBIGHT GLABE GASKET

SCREW RD HD SUT 10-24X1/2 PLT
NUT HEX 2/8-18 FLT _
U-BOLT 3816 X 2 5/ X 2 3/
AlF DRILL HOFPER BASKET
AIR DRILLEIN LD HINGE
HHOS 1/2-13X8 GRS

HHGS 5/15-18X1 GRS

NUT HEX MYLOCK 1/2-13

HHCS 1/2-18)2 54 GRS

Alf DRILL BIN LID B
BIN LI PIVOT BAR WELDMENT

PINROUWL HZX 13l

AR DRILL BIN LD HANDLE WLMNT
AR DRILL BIN LID HOOK

WABHER FLAT 5/8 SAE PLY
WASHER FLAT 5H8 SAE RLT

NUT LOCK 3/8-18 PLT

NUT LOCK 51818 PLT

PRESSURE RELIEF PIRE

HHCS 5/18-18X3 1/4 GRS .
WASHER FLAT 578 NEQPRENE PLT
WASHER FLAT 518 NEOPRENE PLY
AIR DRILL BIN LID SEAL
METERING BOX ASSEMBLY

FOUR OUTLET METERING BOX AZSEMBLY

NUT HEX 1/4-20 PLT

WASHER LOCK SPRING 14 FLT
HHOE 1/4-20X5/8 GRE

100 BURR BIN WY FLANGE WELD
100 BU REAR BIN WELDMENT
100 813 BIN W2 WELD BIN FLANGE
100 BUSHEL BIN WELDMENT

YARSCO SMART BN LEVEL BENGOR

RUT HEX 552 -
WASHER LOCK #8

WASHER FLAT #8 SAE PLT

BN LID SEAL UPDATE SPACER
Bk LIT BEAL FIELD UPDATE KIT
CABLE TiE ,31X28 EDIA 120LB
SERING SOALE ~ REED RATE CAL
AR DRILL CALIBRATION BAG

Cammenis

STABOT0 tniy.

BN Y1083+,
¢ SNYInE2-
Sitd Y1063+
SN Y1063

SN Y1082
SiNY 1062, Inchides ftems 27 & 8§

Logands 0= ist revisin @ = 2nd reviston: § = 8id revision; ¥« azs exfling slocks & = ot Trtarchanabii & O @ e far sxdampls: ravision § 1a et interchamguable Wit 1

Jaes

Blodsl ADCEOR0 A Di Daet 1870738 2R
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Section 2 Frame and Bins Great Plaing Mig., Ins,

- Bin to Frams

18038

243 Modal ABCZ220 Ay Drilf Sart 187U7EF aHees

UM-PK0000868
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ireat Plains Mig., j

Section 2 Frama and Bins,

804-H7G
B04-018C
g0a-0z200
802-DIG
16T-067L
167-D55L

WASHER FLAT U2 USSR PLT
WASHER LOCK SPRING 1/2 PLT
NUT HEX 1/2-13 PLT

HHCS 1/2-13X1 12 GRS

100 BYU REAR BIN ASSEMBLY
100 BUSHEL BIN ASSEMBLY '95

- Legend: © = 1sf revision; & = 2nd tevision; €= Sre revision; ¥ = use up sidatingtsck; &= et iterhansatie) 58 & = for axampie rdsion 2 lsnot interchwmnwabls wissision 1

3is/e8

Madel G200 A D0t Card 1670788 248

Unverferth Ex. 2025 - Page 52
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Great Plains Mg, Inc.

‘Section 2 Frame and Bina

Step and Handrall

B4

GHEGR

248 Modsl ADCROZO A Bk Qart T67-U73P

UM-PK0000870
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Great Rigins Mig, Inc.. ~ Sectlon @ Prama and Bins

Slep an

Ref. Fart No, Fart Deseription Comments
1 {6~ TE0H 2270 LOWER LADDER WELTIMENT
2. CBIZARIG KNOB, TRANS. SHIELD

ER 040130 WASHER FLAT %/8 SAE FIX

4. BROI00 HECS B/18-1351 144 GRB

5. S04-0090 WASHER LOCGK SPRING 5M1B PLT
8. 802-007C HHGS 8H5-18X34 GRS

e 800080 NUT HEX 81818 PLT

& 165-118H 2230 UPFER LADDR MNT WLDMNT
&, 2040130 WASHER LOCK SPRING g/aPLT
0, 2030140 NUT HEX 8/8-18 PLT

. 166-084H AR DRILL HANDRAIL WELDMENT
12, 3020370 HHCS F/g16%1 GRS

13, 11g-1550 WALKBOARD 8 PT 18

14 o159 HHMCS B/16-18X1 GRS

15, A04-0280 WASHER FLAT 8415 S&E PLT

18, RO4-135C WASHER FLAT 848 NEQRRENE PIT
17 BO-A110 HUT LOCK 571818 PLT

18, 119-0820 3-PTF STER RETAINER -
19 88-1i7H 2220 UPPER LADDER WELDMENT
20, BG40 SHOQK#TT2 AT X 1B PLT

21 S02-80RC S EYE 81B-18X2 42

Logend: ¥ = taf revialeny § = $nd revision & = Gl ravizion; & = use up ST S5 % He IntisrERanRaEbSh & 10 = v saisplal ravislon B T not interchaneebliwieviviern ¥

H16/98 Fadsl ADCER20 Ay Drlll Cart 1670038 2B
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Section & Metoring System ) o o ~ Gromt Plains Mfg. Ino.
 Materbox

Ja138

B Mogel ADCSR0 Al Drll Qart 167073 If1eieR

UM-PK0000872
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Great Plains Mig., ine. ) o _ Section 3 Metering System

| Meterbox

Raf. Pari No, Part Description Comments

1 BOD-1780 DESTACC HOLD DOWN ACTION CLAMP

2 202-078C HHOS 14-2005/8 GRS

3. BO4-GDTC WASHER FLAT 1/3 SAE FLT

4, 168-190H CALIBRATION LID WELDMENT

5 BIB-R0IC METERING BOX ACCESS SEAL

f. B03-0080 NUT HEX 3/4-20 PLT

kS 168-285H METERING BOX WELD W/OFL _ SN Y063+

8. 1B8-188H. METERING BOX TOP PANEL WELDMNT :

9. 31-151C SGR HEX SELFTAR 120K TYPEF -BR Y1083
. 501-104C HIWHETS #1024 X1 TYREF SN Y1082~

10, BED-48BC RIBE BRG FLING 286 MT HLE PLT St Y1063+

1071120 BEARING FLANGE-B/M6 DIAHOLES SN Y082

. F1E-18GC METERING BOX BEARING SEAL

12, 158-0D9Y REARING 755 HEX BORE W/S-5

18, 168-188H AGITATOR SHAFT WELDMENT

14 {E8-1888 METERING BOYX STAR SHAFT ASBY

15. 1882880 METER SHAFT

16, §17-207C METERING BCX END SPACER

17, 172080 METERING BOX MIDDLE SPACER

18 §17-018C AGITATOR & POINT HALF

18, 1EB-B81D METERING BOX SEAL FLANGE

20. 802-167C HHGS 1/4-20X1 122 GRS

21. 504-003C WASHER FLAT #5 BRASS

22, 168-323D MSHTOR SWITCH MOUNT BKT

23 B01-0B7C SCREWRD MD 832 X { LG PIY

24 802-014% HHOCS 3/6-18X3/4 BRE

25, 803-014C NUT HEX 3/8-18 PLT

26, 303-064C NUT HEX 5-32

an 40130 . WASHER LOCK SPRING /8 PLT

28 E04-045C WASHER LOGK #38 '

2. 804-088C WASHER FLAT 8 SAE PLT

&t 8081920 GEAR 17 TOGTH QUICK CHANGE

21 168-2430 GEAR 54 TOUTH OLICK CHANGE

3% BOB-183C PN YNCH S8R 2 1188

23, VA-R78000 VANSCO SHMART SHAFT SENSOR

34, VA111004-2 2 MAGNET ACTUATOR 34 HEX _

38, 188-2788 FOUR QUTLET METER SHAFT ASSY HTASOTO o1l

a8 16a-186H METERND BOX WELDMENT B Y108

Lt @ tsy ravision s dnd covisfon; = Sod tavision; 8 iy exishing Bck; & = nol nsrchang bl @ D 8 Tor examphs; gaiaion § 8 not interchangeablo wirediion §

SAERE Moclel ADGREED A7 DYl Cart 1670787 B2

UM-PK0000873
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afases
UM-PK0000874

B Great Plaing Mg, Ino.
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Moclel ALYG2280 Alr Drill Y87-075F

Farr and Transifion

18062

Section 4 Fan and Alr System

4



Grest Plains Mig. e L N  — Section 4 Fan and Air System

4. BO-479G MAGNEHELIG PHES GAZE-D-50InH20

. EOOATEC BREATHER FILTER VENT 18 NPT

3. BAN-ETHE AD T/EMNPT X 14HB BRASS

£ BO0-034C CLAMP HOSE /18 BIA,

B 1881410 AR GAUGE HOBE 28

8. BDE-05TC UBCIT /213X 6 /38X 4 14
1. B8 WASHER LOCK SPRING 1/2 PLT

B. 303-0200 NUTHEX 1213 PLT

8. 166-1§8H 2220 FAM MOUNT WELDMENT

0. £04-012C WASHER FLAT 3/8 SAE PLT

1. MA013C WASHER LOGK SPRING /8 PLT

12 FOR-QTAG NUT HEX 3/8-18 PLT

13 S10-a7Fa 0 BYD MOTOR T/BOREF

14 163-094D HYD MOTOR 1/8 KEY

15 801-0020 SCREW HEX SETI0-18X3/8RTHD OT

18, 188-205H BAM OUTLET TRAMSITION

17, 801-002C SCHREW HEX SLY10-18X3BRTHD CT

18, 2023750 HFSE 1/4-20XT GRS

14 890-395C 5 HYDRAULIG FAN KIT W7 SCREEN

20. BOB-DEAC HOSE GLiF 18H8I0

21 03-2200 NUT HEX FLANGE 1/4-80 PLT

2, B00-1800 2 142 AIR HOSE BAND CLAMF

23. 1583040 212 MCH AIR HOSE 21 121G

24 168-3530 £ 12 INCH AlR HOSE 33 LG5 _

25, BO1-081C SUHEW HEX SELF TAP 1/4-80X3M

26, ]38 HYBRAULIC MOTOR MOUNT PLATE

27, 23320 & FAN HOUSING LH SIDE

28, }7088 13 FAM IMPELLER

29, 21 & FAN HOUBING RHEIDE

30, 158-180H AIR DRILL FAN BENSOR BRACKET

3 303-084C MUTHEX 532

33 804-043C WASHER LODK #8

23 @ YA-22Y003 VANSCO SMART FAN SENSOR, LONG

£ VARLINU0 OBSOLETE, REPLD BY VA-201003

34 504-0880 WASHER FLAT #8 SAEFITT

as, 0T-087C SCHEW R HD 842 K1 LR PLT

36, &4 20002 275 MESH FAN SCREEN BN Y1062- No longer avasiable, Ae

' plaged by BRO-624C, Hem 41,

37 131G WASHER FENDER 144501

38, 500-328C BUSHING ~ FAKN. ' _
88, 8i7-344C CAP 2 12 0D TUBE 1 122 LONG Used on MTAGIQ only
40, BOO-DETL CLAMP BAND 2 1/2 Usnd on NTASDIO orly:
41 B SO0-624G MESH FAM SCREEN S/ Y1083+

Lagend: @ (st wvison # = Znd rendsion: s 3nd ravision; @ gae up sisting RGsk; € = nal interf Sler @D & = o pearple: pevision 3 b ot ntershiangeabis wisison §
H15He Hodel ADC2220 A DRl 187-078F 42

UM-PK0000875
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SeationShrives - Great Flalns Mg, Ino.

Fe08¥

B4 Model ADCEE2D Alr Dl Cant 1570738 aieloes

UM-PK0000876
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t‘iraat Plains MWg.. lm:. -

Sestion § Drives

- Drive W‘zeei to Electric Sfuz‘ph

« Part No.

Part Desciption: Commenis

11,

E TN
5.
18,
17
18.
18.
20,
2%,

a8,
=4,

28,

2B,
29,
36,
1.

33,
84,

838 125";‘-

BI81550
BN-035C
8020100
BRZOTAL
1683580
1SS0
8040306
BUALOSC
BO3-008C
BHR-D21T
BI4OER0
B-R1G
1811810
ena-0480
Bo2050
SP8-2870
BOGSTERE
BIU-4ATC
185-3080
TBE-240D
VASTTIODEE
BOZ-064C
BOA-043C
C A-E7E00%
ZO4-DERC
S-BEPC
2020140
BI2AEC
BOG-{22E
208-189G
S50
1681280
152-183D
B23-074C
BOB-052L:
194451

SPICT S0B19X1 B MAX 875 THRU NTAIS10, ADISS4, ADI34S
SPKT 40817 X 1 BORE WKW & 88 NTAIDID, CTA4D00
SCREW SET 5/16-18 SKT-KP X 28

HHGS 8A8-1BXT 1M GRS
BEARING 2 BOLT GAM LOCK 3 BORE
2220 MAIN DRIVE SHART

KEY #4X1aX13Lle
WASHER FLAT 5/18.USE FILT
WASHER LOTK SPRING $/18 PLT
MUT HER 8AS18 PLT

NUT HEX 5/8-11 BLT

WASHER LOOK SPRING 5/8 PLT
WASHER FLAT 5/8 SAE PLT
SPEED CHANGE BPACER

BPKT 40A17 IDLER

HHOSSB-1IX3 GRS
SPKT 80B11 X 1 BORE W/EW & §8
CHAIN DOUBLE RL#60-2X39P WO

BORE METER AIR DRILL 2250

AIR BRILL CLUTOH SHAFT

METER SHAFT SENSOR MNT BRACKET

2 MAGNET ACTUATOR

NUT HEX 8-32

WASHER LOCK #8 _

VANSCO SMART GNI SPD SENSUR

WASHER FLAT #3 SAE PLY

SCREW RD HO 8488 X 1145 PUT

NUT HEX 3/8-18 PLT

HHCS /&-18X5 GRS

CHAIM RL BO4DA X 31 PITCH WG ADIB4E, CTAS0D0
CHAIN RL ZHCA X B3 PITCH WO NTARSIT, NTARDTD, ADIS34
HHOB 5/16-18N1 GRE -

40A28 CLUTCH SPROCKET . ADIRSS, GTAZDOD

40438 CLUTOH SPROCKET " NTAZS1D, NTAZ010, ADIER4

AR DRILL BLECTRIC CLUTCH

BPKT 40815 X 1 B WKW & 88
1 BORE KEYED BEY GOLLAR

Legond ¥ 181 pavishing B = nd sevistors 8 s S5 rovislon; @ s ges Uy sxisliy stock; © = not interahaipieble; SO e for axsmples reisian & 5 nol inlsehangesbie wisdon 1

heias

Modsl ADCS220 Alr £t Cart 187-073F &2

UM-PKO0000877
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Grent Flains Mg, Inc.

Baction B Brﬁa&

e
iy
2
&
&
2
5|
Hi

N

18088

316/58

Mloiat ADDEZERR Al D Gart  167-073F

g3

UM-PK0000878
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Elsotric

Great Plaing Mg, e -
' Clutch to Gearbox by

Bectlon § Drives

1.

14,
15.
14,

i7.
18,

18

Part No.

H08-062¢
188-3540
168-2760
2020100
B22-073C
809-088C

BO3-014%

804-0180
8042120
18681064
802-017C
2030085

804-0080

504-010C
FEB-1 14
BhE-181C
AOE-0BAC
8!39_-‘}‘53’_913
165-248K

188-24818

Part Description

SPRT 40B1S X 1 B WKW & 88
PRE)AEARBON JACKSHAFT
KEY X 1A X 13818

“HHCE BHig-1ai 14 GRS

BEARING 2 BOLT CAM LOGK 1 BORE
CHAIN BL 40 X 81 PITGH

WU HEY 3/3-16 PLY

WASHER LOCK SFRING 9/8 PLT
WASHER FLAT ¥/8 SAEPIT
GEARBOX BRAGKET WELIMENT LH
HHCS 3/8-18X1 GRS

NUT HEX 5/16-18 PLT

WASHER LOCK SPRING 8/ FLT
WASHER FLAT §/18 USS PLT
GEARBOX BRACKET WELDMENT RH
SPKT 40B45 1 BORE WKW & S5
SPKT 40887 X 1 B W/KWa-38
CHAIN RL 2040A X 88 PITOH Wit

FRONT GEARBOK ASSEMBLY 2220

FEAR GEARBON ABSEMEBLY 2280

Comments

MTRBHI0 only.

Rafer o page 518 and page §-1dfor
breakdown.. _
Refer 1o page 5-18 and page 518 for
braaksown.

Loty 0 istrevision; O @ng paision; € = Bud caviston € = wie L exlating slogk; & = ik Inberciuigab ey QU @ s for axamplst revision & s ol inferchinsigeshlvitmislon 1

FHIH0R

Modal ADC2220 Air Deif Car! 1670738 54
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YA
JAN
N

A LN

BM1e/98
UM-PKO0000880

Great Phatns Mg, Ine. ~

Sgt;ﬁan' 5 Drives

' Gearbox to Meter Box Drive

&
. 3 XY
s e J. 20
Exs g £
Gl

18150

todst ADC2S20 Alr Lyl Carl 167-D73F

5
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Gireat Plains Mfg., Ins.

L Section § Drives
Gearbox to Meter Box Drive :

Retf. PartNo. Part Desoription Comments
1. 168-191H 30T QUICK CHANGE SPRT WELDMENT
2. 808-158C P IYROH SA8 X 8 11/32
3. BOO-180 CHAIN BL 204048 X 47 PITCH WG
4. 8020580 HHGS &3 1142 1/2 GRE
8. B0B-D4BC SPRT 40A17 IOLER
&, 181-131D SPEED CHANGE BPACER
T A04GR0 WABHER FLAT B/8 BAE PLT |
8. ADGOR WASHER LOUTK SPRING 5/G PLT
8. BO3-OZIC MUTHEX 5/8-11PLT
38, jeR-192H 20T QUICK CHANGE SFKT WELDMENT
1. 803080 CHAN BL 20404 48 PITCH :
*Legenth @t evizion; 6 i ravishory 9 e Srd revision; ¥ « 489 up audsting ook e sotinarchnngeabhe © 0 © = for syamplaceisiin 2 s nm Interchengeableidradsion §
[neEs Modef ARGE220 Al Dilf Carf F6F-0R3P 58

UM-PK0000881
Unverferth Ex. 2025 - Page 64



teoat Plains Mig oo

Seetion 5 Drives

Vansco Monitor/Harmess

1%

3 mo0e

FADCASR0 A DA Dart TE7075F

Model

L

UM-PK0000882

Unverferth Ex. 2025 - Page 65



o

Giroat Platos Mg, ior,

Bestion § Drives

Ref.

LT PP

YA480001
VA-480002
VA-4R0700
Y¥a-490701
YA450702
BOD-0E0G

A23-1RTC

VANSTO ADD22Z20 MUX CONSOLE
ADC2220 CLUTCH SWITCH BUX
VANSCO ADGEE20 POWER LEADR
VANSCO ADGZ220 CONSULE QUTPUT
VANSCO ADG2220 CART HARNESS
CABLE TIE 18X14.25 3DIA 018
PRESSURE SWITCH REPLACE LOQOP

Commenis

Lomgendds & = tstroviion 8 = Sni savision; S Sud ravision; ® = une p Sdsing shoeks & = pob nterchengeatie; @ @ = for sxampiat revision 25 fiot inferchanestls winvision s

/12000

Unverferth Ex. 2025 - Page 66

Mortal ADC22R0 Al Deill Cart 1857308P 58

UM-PK0000883



Great Plains Mig, Inc.

Y

¢

A
l

Seation § Drives

fu1En

ighrecn g

it 1RTEER

hiwlel ARGEER0 Sir Deilf Oa

B8

UM-PKO0000884
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Great Plains Wig.ne. o Seetion 5 Difves
Gearbox Levers ‘

Ref. Part No. Part Description Commerits

2 803-011C NUT LOGK SMe-Ta PLT

3, 802-00C HHOS 5/18-18X1 4 GR8

4, 683580 2220 CLUTCGH LINKAGE ROD-

B 804-CRE0 WASHER FLAT 34 SAE PLT

B 158-10TH CLUTGH HANDLE WELDMENT

Fa HI70ESG 30 3-8EC TRANS LOCK-UR GRIP

8. 168-248H 5200 ZEARSHIFT HNDL WLDMT-8HRT
g, FHE-248H 220 GEARSHIET HNDL WLDNMT-LG
1. 2042210 PLUNGER .

1. /71220 BPRING COMP.39X1A2047W

TR BICREIC RING, SPLT 1-14 1.0

13, B4-03860 WASHER FLAT 5118 SAEPLT

14, B08-008C MUT HEX 8/15-18 PLT

15, 802-015C . HHOS 5/16-18X1 34 GRB

18, SNE0REE P BOLL 348X 14 PLT

17 166-4510 CLUTCH HANDLE PIVOT SHAFT

Legend: ¥ Ja revision; & = 2nd taufslon; B Srok iislon; 8 = gse Up ANING stock: & =t ktarchangenhio; @ O 6 s or exampla rvision 2 kel interchangralle w/isvidon ¥ -

B G/ER Modal ALCR22G Air DAlf Cart 187073F B0

UM-PK0000885
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SectionSbives o —_— - —E I
Eront Gearbox (/N Y1000-Y1063% '

T

St Modal ADORI20 Al £l Cart 187-078P gieme

UM-PK0000886
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Seetion & Drives

Great Plains Mig., Inc.

Ref. Part Mo, Part Description . ~ Comments
e 168-1558H FRONT GEARBOX HOUSING

2 168-2120 PLATE GEAR SHAFT

3. 1882830 GBEARBOX LEVER CLUTGH TUBE

4 188-247H GEARBOX SHIFT LIMKARE RAMP LG
5 16-168C ORINGS TIDX T 140D X 18 '
B, 8051860 PINROLL v2X 1 am

T 185-300D GEARBOX GUTPUT BHAFT WHEX
3. BERDTAL. o BEARING 4 BOLT GAM LOCK 1 RORE
4, 802-DE4G MHCS 7A6-141 V2 GRE

RiiA E04-014G WASHER LOCK 7718 PLT

11. H03-018C NUT HEX 7A8-14 PLT

i, RA0-024R SEAL /1B X34 DOR-TTETRAY

14, 165-184H GEAREOXLID

14 BO2-0BFO HHOS §/18-18X7 88

15, H04-0080 WASHER LOCK SPRING 518 PLY

16, ANZ-O7E0 HHCS 5/8-18X1 14 GRS

17 B04-075C WASHER LOCK SPRING %8 PLT

18, 203-014G KNUT HEX 3/8-18 PLT o

18, BIB-0850 BEAL O 112X 2vaxXEe

e R 158-2080 CLUTCH SEAL HOUSING

21. 82590 BEARING THRUST 1 1D X & QDXEE
22, 168-1870 MULT! GEAR PLATE GEAR

23, BOT-04 43 SPRING GEARBIX CLUTCH

=4, B03-D300 HUT HEX JAM 1-B PLT

B Bo0-852C GEARBR BEVEL GEAR KEY

28, 158-188D 247 BEVEL PHNICN GEAR

27 832-0700 REAFING BALL 11D ¥ 2 OD X &8

28. 183-157H GEARBOX BEARING MQUNT

29, B02-017G HHGE 3/8416X1 GRS

3. 168-193H GEARBONY SHIFT INDICATOR - REAR
2% 16B-2080 GEAR INDICATOR S8PALER

A BN2-004C HHGS 1/4-20X3/4 GRS

3. BOA-ODET WASHER LOCK SPRING 1/4 RLT

24, S0-00 NUT HEX 1320 PLT ‘
a5, 168-195H GEARBOX SHIFTERAND WLLMT REAR
38, BO1-D230 SCREW BET 81 B-18X3BTYPEC
37, 168-158H SHIFT FORK

38, 1582130 GEARBCOX INFUT SHAFT

24, RO0-OBES DRAIN PLUG 3418 UNF PLATED

40, 200-0880 SNAP RIRG INT 2000

alan o vof rterchangeable wislsion 1

Layraths = Tl revision: = 2 neoliting £ Soud iinion; # 5 isa up axisting sincky @ ot intehangestin © I 8= iy wxsmpln

a6/ Mot ADCR280 AirDoll Gant 1670788 §42

UM-PK0000887
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Buction § rives Great Plains Mig., ko

- Front Gearbox {S/N Y1063+)

17075

§43  Wodsl ADC2820 Al Dilll Cart 167.0798 18708

UM-PK0000888
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GreatPlains Mg e, |

oy

Ref, Part No. ' Part Description Comments

1. 8020280 HHGS 7/6-14%1 1/2 &Rs
2. B2R-074G SEARING 4 BOLT CAM LOCK 1 BORE
- R 188-3000 GEARBOK SUTPUT SHAFT WHEX
4. 1B2-26aH FRONT GEARBOX HOUSING ~ NEW
5. 300-068C DRAIM PLUG 34-16 UNF PLATED
;8 168-378D SHIET INDICKTOR VERT PLTFRT
7. a0e-00dG HHOS 1/4-20X3/4 GRS
& $0S-DMHEG NUT HEX 10-24 PLT
g. 204-054C WASHERLOCK 810
e, ai7-3420 GEARBOX SHIFT INDICGATOR
1t E01-003C SCREW AD HD LT 10-24X1/2 PLY
2. 1852741 SHIFTERANDICATOR FRT - NEW
13 8000210 SNAF RING 1,000
14, 188-2130 GEARBOX INFUT 8HAFT
15 #03-015G NUT HEX 7H8-14 PLT
18, E04-014C WASHER LOCK 7718 PLY )
i7. 407-175C SFRING GIRP . 7260DX.085WAT28
8. 188-270H SHIFTFORK - NEW
19, 205-DIRET Pl ROLL 348 ¥ 1 PLY
B0, #04-0068C WASHER LOCK SPRING 144 PET
21 $D3-0080 PUT HEX 1/4-20 PLT
28, 890-353C GEANROY BEVEL GEAR KEY
23, 1658-1580 24T BEVEL PRIMON SEAR
24, B0D-08RIT SHAP RING INT2.000° -
8. 2220700 - BEARING BALL 11D X200 X 5/¢
26, $03-0300 BIUT HEY JAM & FLT
27, BOEOTEC HHOS 3/8~16X1 144 GRE
2%, 168-157H" GEARBOX BEARING MOUNT
24, A0S0 WASHER LOCK SFRING 38 PLT
390, S03-0140 NUT HEX 3816 PLT
31, gords SPRING GEARBOX GLUTCH
32« £22-0680 BEARING THRUST 1 i X 2 DLXEE
a3. {68-187D MLILTT GEAR PLATE GEAR
a4, 1652120 PLATE GEAR SHAFT
5. BOS-1E90 BIMROLL /2 X 13
386, 1882880 GEARBON LEVER CLUTEH TUBE
3z WBE-247H SEARBON SHIFT LINKAGE RAMP LG
35 g1a-18680 Q-RING1IDX 114 QDX 1B
an, 165-208D CLUTEH SEAL HOUSING
4e. F15-083C SEAL L 1 1/2X 2 1 Ens
R ga0-024H SEAL 6116 X 34 DORTITE TRAY
a2, {58-164H GEARBOX LID
43, #4-008G WASHER LOCK SPRING 516 PLY
5N 502-087C HHCS 5118181 88

Logend: = {stvevition; § s Zrd ravision; & = Srd revision; 8= use up exlsting slouki S no fiterehangaitie; @9 O = fo exampde: revisian & 18 net Iterchengestle witedsiun

ek Model ADCRZEG Alr Tt Cent. 167-G79F 8-M

UM-PK0000889
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Seetlon 5 Drives v _ Great Plains Mg, Inc.

| Rear Gearbox (SN Y1000-Y1 Oﬁ.z.. '

8187

.Ei‘iﬁ Mool ADGES20 Al Dellf et T62075F 1808

UM-PK0000890
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Section 5 Drives

Part No.

1588-156H

1882120
158-2830
158-247H
818-188C

BE-1880

1Ee-a00D
822-074G
802-029C
804-094C

803-0318C

BB0-U24R
a4
B0R-087C
E04-0080C
820780
B04-013C
2030140
816-053C

1882080

822-068C
183-187D
807-041C
BO5-0300
880-3830C

188-1880

2220706

188-157H

B02-017C
168-194H
168-208D
BZ-COAC
BU4-008G
BOS-0DEG
168-198H
801-D23C
168-158H1
1652130
BO0-0BGG
800-088G

REAR GEARBOX HOUSING
PLATE GEAR SHAFT
GEARBCX LEVER GLUTCH TUBE
GEARBEOX SHIFT LINKAGE RAMF LG
Q-RING 1 15X 1 13 0D X U5
PINAOLLYEX T4
GEARBOX QUTPUT SHAFT WHEX

BEARING 4 BOLT CAM LQCK 1 BORE.
CHHOE 8140 Y2 GRS

WASHER LOGK PHEePLT

NUT HEX 7HES PLT

SEAL 5115 X 804 DOR-TITE THAY
{3EARBOK LID

< HHCS 5/16-18K1 88

WASHER LOCK SPRING B/E FLT
HHES g/8-18X1 14 GRS
WASHER LOCK SFRING 3/8 PLT
NUT BEX /818 PUT

BEAL GIL 1 12X 28K B/ME

GLUTOH SEAL HOUSING
BEARING THRUST 1 1D X 2 ODX5/8
MULTI GEAR PLATE GEAR
SPRING GEARBOX CLUTCH

KUIT HEX JAM 18 PLT

GEARBOX BEVEL GEAR KEY

24T BEVEL FINMNION GEAR

BEARING BALL 1 IDX 2 QD X 5/8
GEARBIX BEARMIE MOUNT

HHGE 3/8-18X1 GRS

GEARBOX SHIFT INDICATOR - FT
GEAR INCICATOR SPACER

HHOS 1/4-20X3M GRS

WASHER LOCK SPRING 1M PLT
NUT HEX 1/4-20 PLT .
GEARBOX SHIFTERAND WLINMT FRMT
SCREW SET 8H /8-18¥3/B8 TYPE G-
SHIFT FORK

GEARBOY, INPUT SHAFT

DRAIN PLUG 3/4-16 UNF FLATED
SNAR RING INT 2.000 )

Legen s 8 mvisinr 6 =y rdishog D e S revbion ¥ e upndsting stck; § » notintanhangesid ¥ 0 8 = for exmmples revisln @ Te wot itsrehanguatiewirauislon 1

BG/ES

Muodel ADCR220 Al Dl Gaet 1BR078F

UM-PKO0000891
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Bestion § Drives N fareat Plains Mg, e

BAY  Modst ADCEERQ Ay Qellf Cart 181078 a5/

UM-PK0000892
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Great Flains Mig., ne. L
Rear Gearbox (S/N Y1063+

~ Section & Brives:

3.
T4
18,
15
7.
18.
-8
20,
21,

25.
26,
or.
28.

an.
a1
32,
33.
B4
B
B8
37,
38,
38,
R AN
AN

A3,

Part No.

BUZ-0U9C

BR20740
1688-3000
163-068H
5000210
800-058C

168-247H

§18-1860
1682230

5051880

1882120
02-075C
1582130
8040148

803-015C .

B1B-058C

1682080

B04-G1EC
203-0140
882060
805-022C
168-270H
3071756
BOR-008C
S04-0UB0

1683780

302-004C
BOS-001C
804-084C
a01-0080
8173420
166-274H
168- 1871
807-0410
BOB-H2VG
8803530
188-1880
ROG-0BEC

BRR0700.

188-167H
BAO0Z4R
1858-18481
204-0080
20870

Part -ﬂes:c:riptien

HHOS 778-14X1 1R GRS
REARING 4 BOLT GAM LOCK 1 BORE
GEARBOK OUTPUT SHAFT W/HEX
REAR GEARBOX HOUSING - NEW
SNAP RING 1,000

DRAIN PLUG 3/4-16 UNF FLATED
GEARBOX SHIFT LINKAGE RAMP LG
G-RING T 1D K 1 440D X 178
GEARROX LEVER CLUTCH TUBE
PIN BOLL 1/2 X1 32

PLATE GEAR SHAET

HHOS 3/8-18XT 14 GRS

GEARBOX INPUT SHAFT

WASHER LGCK 7436 PLY

NUT HEX 7/18-14 PLT

SEALOIL § 12X 2 H/R X 8HA"
CLUTOH SEAL HOUSING

WASHER LOOK SPRING %8 FLT
NUT HEX 3/8-18 PLT

BEARING THRUST 1 1D X & 0DXsE
PIN ROLL 376 X 1 PLT

SHIET FORK - NEW

SPRING COMP 7980DK.06BWX1 22
RLIT HEX 14820 PLT

WASHER LUGK SPRING 144 PLT
SHIFT INDICATOR VERT PLT REAR
HHOS 1/4-20X34 GRS

NIT HEX 10-24 PLT

VWASHER LOCK #10

SCREW RD HD ST 10-24X Y2 PLT
GEARBOX SHIFT INDICATOR

BHIFTERAMDICATOR FRT - NEW

MULT! GEAR PLATE GEAR
SPRING GEARBCY CLUTCH
WEST HEX JAM 1-8 PLT
GEARROX BEVEL GEARN KEY

24T BEVEL FINKIQN GEAR

SNAP BING INT 2.000
BEARING BALL 1 1D X2 OD X 5/
GEARBOX BEARING MOUNT
SEAL 5/16 X 8/4 DOR-TITE TRAY
GEARBCH LID

WASHER LOCK SPRING &/18 PLT
HHCS 871B-18%1 88

Commenis

Lsgerd O tot covision: € 2nd rilslhurg S Q5 avigion; @ =iie up sdiaing $omiq @ = nof igmhangautie; @ 59 for sxample: revision 2 e mol Infeielhurgeslia wirevishon 1

7118/04
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Section § Hydravllc Systern T o . Gireat Plains Mg, Ine. |
- Hydraulic System ;

16224

84 Model ADCZEE0 Ar Dl Cart 187-678P A5/89

UM-PK0000894
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Gyeat Plalng Mig.dne.
vdraglic Systen

Section § Hydraulic System

Part No.

211-850C
B11-852C
511-088C
BUR-0246

8115480

#11-08eC
810-274G
811-888C
B04-D180
B3-0140

a1t-a8i1c

81§-183C
811-3240

114888

FO0-0440
5118480
Bi1-204C
BI1-B550
£11-651C
#43-1500
30880

HHB/BRR 226 BRI

HHB/BR2 225 3UFJIC

EL 3H4MIC MMORB

HHCS 8/6-15X3 GRE

HHY/BR2 159 1/2MNPT S4RIC
AD 3/4MORB 2/4MJT

Comnients

DOUBLE SELECTOR VALVE 8/4FORE Refer o puge 6-8 for braakdawr

HHE/BHE 120 Y4FIC IAMORE
WASHER LOCK SFRING /& FLT
NUT HEX 3/@-18 PLT
HH/ERE 140 2AMORE H8FIG
HTA3S CONTROL VALVE

Al GAMIIC 7/8MORB

AD 3/AMORBE 3/4RIT

OF 3/4 FORB 344 FORB

SHAR HING EXT | 142 SHAFT
HHIER2 875 (2MNPT 34MORB
OF SMFORB O BH

HHIBRZ 156 3M4RIC

HHS/ORE 154 3MFC

EL ARG 3M4NIG .

VALVE 4 WAY 3 POS OF CEN IR

(BN Y1077} _
Refer to page 8-11 for breahdown.
BT

Refer to page 6-10%or breakiow,

Logends &= istreviing @ = dnd revison O S resisiin; @ use gy adiptng slodg @ snet nterchengesting 1 9 = tor xmmplad revisioh R s pif interchungiahis wievision 1

415199

ookl ADC2220 A Dill Qart  16F-G78P §2

UM-PKO0000895
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Great Plains Mg, e, _ Section & Hydraulic System
Hydraulic System ] :

Ref. Part No. Part Daseription

_____ Lomments
1. &11-8500 HH3/BR2 226 3MFIC
2. 8116820 HHRER2 228 BMEIT
& H1-O83C EL 3/4MMHC 3/eMORE
4. 8020240 HHDE 3/5-16X3 GRS
5. 811-548C HHIBRR 162 12MNFT 3MPRG
&, #11-0880 AD BMORS S4MIG .
e §10-2730. DOUBLE SELEUTOR VALVE SMFORE Retar to page 6§ fur breakudowrn,
S8 : §11-8560 HHRERE 120 3M4PHIC BH4MORE
9, BO4-0130 WASHER LOCK SPRIMG 3/8 PLT
10 3030146 MUTHEX 8/B816PLT
11, #11-881C HM3BR2 140 WASORE SH RIS (SN Y077
12, HTAZS CONTROL VALVE Refarto page 611 for bregkdown,
_ ' - {S/N Y107 '
13, H11-182C AD /4MJAIG ¥EBMORE
14, BI1-324C AD 8MMMORB 3MFJIC
15 B11-488C CP 34 FORB 34 FORB
15, BO0-044C SHAP RING BXT 1 142 8HAFT
17 at1-8420 HH/BRE 276 1/2MNPT BIAMORE
18, A11-2040 CP 3/4FORB QD BH
48, BH-8B3G HHI/ERE 168 R0
20, B11-8610 HH3/ER2 184 3MFIG
2% a11-1800 EL M4FIC 3MAMHC ) ) :
2x F1D-pe80 VALVE 4 WAY 3 FOS OF CEN DIR Refat to page 810 for breakdown,

LOganG! € o Tst pavision; B Yo pevibion, @ = Ged levision; ® s L (4 ROHINQ EIDTH = not Intetehengeale; & 1@ = for sitrpler rewision 2.1 nit inlechanguablo wievishi ¥

5 Mods! ADCEZR0 Al il Cart 167-075F 82

UM-PK0000896
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Sertion & Hydrautie Systam

Gireat Plsins Mig,, Ino.

' Fan Hydraulic System (S/N Y10 p

10248

Modst ADCEZ20 Al Dril Cart 187-D78F

ArH2000

g

UM-PKO0000897
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Great Plains Mig., Inc. T  Bection § Hydraulic Sygtem

Fan Hydratdic System (S/N Y1077,

Ref. Part No. Part Desetiption Commants

1. g1i-stel HHAZRE 148 4RI 12MNPT

2. 311-878G HH1/2R2 28 SMPIC 34RIC

& MTASS CONTRGL VALVE SUR ABRY Raler to pags 8-11 for braakdown:
4. BT1ERUC HH12RR2 11 A4F0 MEFID :

5. #ft-1880 HHIERTORE 3ARNG 3H4MORB
B, 3111500 EL BAFHC 84NIG

A . 841-077G TE SMMORE 3M4MIC 3MMAIC

& B11-802G AT 7RMODRAB 3M4FHC

. B10-087C YALVE LUINE CHEQK

10, #1-0780 TE MG

. &11-B058 EL &4FIR 1BNPTE Mo longer available, -
2. 2220880 FPRESSURE SWITCH 8008 NO Mo longer avaitable.
13. 310-273G HYD MOTOR ¥alRas

ool o s Yot revinen; 1= 20 ervisions @ Qo navision; @ s sy up ety Aluek @ = ook frsseshanoEating & @ 6w lur ensnpler revision 8 is nat Interbangeable whavisiun §

- Bf1/2060 Hiodet ALOSRA0 Al Drif Gt 167-073F Bt

UM-PK0000898
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Saction & Hydraulic System Fiir;s M., e,

Fan Hydraulic Sysiéhé (SN Y0 v

- T BACK
i3 \.Q CART

172

§5  Model ADCIEE0 A Dell Cart 187073 _ BHEE

UM-PK0000899
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Greai Plains Mg, ne.

* Fan Hydradlic System (S/N ¥

Seetien § Hydraulic Systern

8111950
§11-5150

Part No.

S11-5160
B11-548C
BTL073C
811-077G
810-037C
311-502C
S10-273C
SH-147G

B11-150

511-324C
510-345C

B1077C

S11-508C
30830

Part Description

HH1/3RT 028 SIFAC SMMORE

HM1/ZR2 150 SBJIC TEMNPT
HHIZR2 142 SBAC 1/EMNPT
HHB/BRZ 158 1/2MNPT Z/AFIC
TE GMMIIC SHMIC 3HFIC
TE QAMORE S H4MIG
VALVE LINE CHECK

AD TBMORE S/4FHG

HYE MOTOR 7/80RBF

OF B/4MIC

BL BARJIC B/4MIIG

AD S/4MOBB J4RIG
VALVE 90 DEGREE SHUT-OFF
TE 3/4MORE SAMIC FAMIG
EL S/4FJIC 1BNPTE
PRESSURE SWITCH 800% NO-

Comments

Legerels O 1ok revielon; & = 2ivd rwilelion; € = S ravision; 6 = ue i e¥isting dock; = not intarehmngesbhis & 0 @ doe enarmples revisian 2 1s niod inteschangesiols wiravisiats 1

SHigea

Model ADC2EZ0 Alr Drilt Cart 187-078F -8

UM-PKO0000900

Unverferth Ex. 2025 - Page 83



Sectian & Hydraulic System : - _ Graat Piains Mig., Incs

Double Selector Valve (81 -5‘«24: ,

14887

67 Modlel ADQES20 Alr Dellf Gart 167-073F SHee

UM-PK0000901
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Great Plains Mg, Ios. - . Section6Hydraulls System
Double Selector Valve (810-2 '

Ref. Part Na., © Part Deseription Commenis
1. B10-274G DOUBLE SELEGTOR VALYE 9/4FQRE

<3 1079 £H RETAINING BING TRU ARD

3, 1088210 SHOEMAKER TEFLON RACK UP

4 1088210 SHOEMAKER O-RiNE BUNS K 70DURQ
& 1285 8H GROCVE PIN

5. 812550 BLASKVINYLGRIP

7. 3084 £4 PIN, SPRING 025 DIAMETER

Kgied: s tof reviion; 5 e pavilon © = Srif ronlon; % = Ui up Eiatingg stenli s not itarehangentle; @5 &« for example: revishin 2 s tot inferchangesbie whatisian 1

S418/98 Madal ADC20 Hir Byl Cart TEZOV8R 0 88

UM-PK0000902
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Great Plains #ig., Ine.

Section & Hydraulic System

' Valve 4Way 3FPos Op

14935

55 Modsl ADCZE20 Alr Dl Carf  167-075F 588

UM-PK0000903
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Seciion 6 Hydraulic System

Ret. PartNo. Part Deseription Conunents

1. gig-2a8C YALVE 4 WAY 3 POS OP CEN DIR

2 e “GH RETAINING RING TRU ARG

3. 1085-210 SHOEMAKER TEFLON BAGK UP

4. 1038210 SHOEMAKER C-RING BUMA N 7ODURG
5. =85 " 3H GROOVE PIN

£l BI7-255C BLACK VINYL GRIP
e 1284 SHOEMAKER STOQF FIN

8. TIRE-S SHOEMARER PLUG, HEX SOGKET

“Logends @ ol isvision © = Znd izl @ =5l ervislon; 3 e vp sdathg shosk @ ol interehingestie; © © B 07 axmpRe tviion 2 s ot inferchangssile wievion |

EAB/R Modal ADCEES0 A O Carl 1670F3F 640

UM-PK0000904
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Section & Hydraulic Rystem 3 - N _ Great Plaing Mg, e
NTABS Control Valve (8/N Y107/

0
REAR
QUPLER

C

B Model ARDER2G Al Dl Cart T8R0TSR A5G

UM-PKO0000905
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Girent Plains Mg, Int.  Section @ Hydeaulic System .

- NTA35 Controf Valve (SN Y I

Ref, Part Na. Part Dagcription Commenis
1. B10-3400 VALYE RRESS RED W/ SHK 1716 OR Feferto pags 8-14 for braakdown.
2 10780 TE 34MIG

2 g11-282C AD JAFJEI S/16MORE

4. 810-348C VALVE 90 DEGREE SHUT-OFF

5, Bi1-063C £ 3MMIC 2M4MORE

8. 5110780 TE 3/4F S 3MMAC SMMAC

T gi1-6700 HHYBR2 8 1/2 SHMFHC 8HMERNG

B §11-080G TE S4G 4MORE SMMAC

8/ 8111500 EL SMRIG-3M4MID

19, Bit-0a8L AD 3/4MORR SMMIC

11 Bi1-827C AD S/18MOREB RABRAC

12, §11-1700 AD 5/ 16MORE /160

REN i1-065C EL g/18MIC 8718MORB

4. 811-682C AD B/EFHG T4FNPT

1B, B10-3470 PRESSURE GAUGE 2000 P38l

18 BID-5450 RELIEF VALVE 1600 P31 TAMP PRF Hafer i pags 5-16 for broakdown..
17 #11-418C EL 45 8/16MHT 91EMORB )
18, §11-184C EL g1 5MHG aMsFRINC

18, 811-8800C HH1ARZ 11 8MFENHC SMRNIC

20, 177D NTASS VALVE MOUNT PLATE

1. BO2-381C HHOS 1/4-20X2 /4 GRE

He 8040076 WASHER FLAT 1/4 SAEPLT

23 B04-008C WASHER LOCK SPRING 144 PLT

24, A03-OD&T NUT HEX 11820 PLT

25 803-0200 HUT HEX 1213 PLT

26, 2040155 WASHER LOCK SFRING t2 PLT

= 80B-DETG LEOLT V13 X6 1A X8 14

Lo0Ends W Tt revision; @ - S0t reuisin: o T nadaiin; #F = Ui up EOSTRg Aney = not Fistiiangeabizs 5 O @ for examishe: pavisian 2 i tvet InRrohangeabis whevision 1

1589 Mol ADCOER0 Air Drlt Carl 1870789 B2

UM-PK0000906
Unverferth Ex. 2025 - Page 89



Seotion § Hydraulic Systen

Groat Plains Mig. Ing.
Pressure Reducing Valve (810-598) '

J8442

643 Mudel ADC2ER0Air Drill Cart 167-075F g iclici o

UM-PK0000907
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Great Plains Mig., ne. _ i . ‘Section Hydrauliz Syster

Pressure Reducing Valve (81

Ref, Part No. Part Dascription Conmyments
1. 5a8e VALVE BODY PRV WICHEGK SHOEMER
2 5i08 FLUD, WITH 682 ORIFICE
a DPE-Y CARTRIDGE CHELCK SHOEMAKER
4, 070 SEAL KIT CHECK VALVE SHOEMAKER
5. 5075 SEALKIT PRESS HED V SHOEMAKER
6. PRRIL-10-B-25 CARTRIDGE PRESS RED BHOEMAKER

Lﬁgend: £ Tat ravision; @' Snd revislens: B Bud revision; S s up Sosting morky Gt Frersiengeebis: @ 4 8w fo weampled revision £ nakmmhwgaﬁﬁ!ewrév&?an 4

£/18/05 Moo ADOEZE0 A Dol Cart 1670788 &4

UM-PK0000908
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Section § Hydraulic System . _ _ ~ Graat Plains Mig, Inc.

| Reliof Vaive (810-348C)

18441

6415 Modsl ADCSR20 Alr Ll Capt  H67-078R 518788

UM-PK0000909
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Gregt Plains Mig.. Ine. o o Sartion 6 Hydraele System

Ref. Part No. Part Description Comments
1. soioeeRz DELTA 3 PORT RELIEF VALVE BOLY
2. BE20108 DELTA RELIEF VALVE CARTRIDGE-1500 P81

Legerd: s tstrovizion; = Snd peision; 1. G4 revision: # = st up RS S0ck; @ ot INerhaneabix 60 = Raraxamply: tevision & s pl inendhangeable wirsvisian 1

Bl riclc Model ADGEZ20 Alr Dol Cart 167-073F 818

UM-PK0000910
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Selas

Gireat Plains Mg, Int.

. SRR T mssnww

: .ﬂ&.k%ﬁimﬁ,
£ 4

B0

‘Sectfon 7 Auger

=t

Mosfsl ADC2280 Air Qnill Cart 1G5073F

UM-PKO0000911
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Gireat Flains Mig., ins. L R Section 7 Auger

Haf. Part No. Part Description Comments
1 166-125H 2290 REAR TRAI‘{SFGRT SUPRDRT

2 BO2R26C HHGS 121342 34 GRS

B Ky NUT LOGK 14218 PLT

4. 1BAIREH 2780 RA TRANSFORT LATCH WLDMNT
5. BO2EOFCG HHCS 5/15-18X%4 GRS

& BO0-288G AUGER LATCH CLAMP

7. 3030140 WUT LOUK 5H5-18 PLT

& $16-2030 AUGER CLAMP PAD ~ INSIDE

B £02-082C HHOS 1/2-13Xt &4 GRS

e E4-HEC WASHER LOCK SPRING /2 PLT

E BOS0RAC NUT HEX 1243 PLT

32 1a8-5ial 2p20 GUTER PIVOT SPACER TUBE
13, 8040230 WASHER LOGH SPRING 874 PLT

14, 803-D270 MUT HEX3M-10 PLT

18, 156-108H QUTER SUPRORT ARM WELDMENT
18, 15E-108H 2230 AUGER STORAGE SUFERT FRNT .
17, 3052400 EIN ROLL 38 X2 PLT

18, 168-129H 2270 AUGER SWIVEL SUPFORT

19, §04-0280 WASHER FLAT 1 SAE

26, iB56-110H INNER SUPFORT ARM WELDMENT
21 1BE-4530 INMER SUPPDRT ARM SHAFT - LONG
22, 3021186 HHCS 5/18-18X2 GRS

23. 3000015 GREASE ZERK STHAIGHT 1/4-28

24 B0RNTHC HHCS 314-10K6 GRS

25, BOR-047C HHOS 1421356 GRS

26, 188-113H. 8 i AUGER WLDOMNT 2280

27 817258 BLAZK VINYL GRIP

28 188-153H 2020 AUGER VALYE BEMOTE HANDLE
29. 168-300D AUGER HOSE SUPPORT CLAMP

0. 168-2080 ALUGER VALVE LINK COUFLER

. §05-185C PIM BOLLEAE X1 18 PUT

3z SOBATRG HHCR 5/18-18KE 12 GRS

33 &10-2u83 VALVE & WAY 8 POS OP CEN DR

B4, BO4-0080 WASHER LODNK SPRING /18 PLT

35, H03-DORG MUT HEX BHEMIS BT

a6, 000510 RIS, SPLIT 114 1D,

X7 TG MARKER LOGK SPRING

38. 113-184D MARKER LOGK FIN

38, so2-1895 HHGS 5/16-18Y1 GRS

40 S04-0350 WASHER FLAT 8/16 BAE PUT

#1 SR0-417C AUGER FLIGHTING BUSH -« BRONZE
a2, HIREXX & 1N AUGER TAIL STUE

45 166-4050 & AD AUGER HOPPER W/HOLES

44, 186-4150 AUGER 8TRAF HANDLE

A5, SO0 HHCS 5/18-18¥1 114 GRS

385, EDE-Z5EG PIN CLEVIS 12 X8

&7 JDE-QI2C PIN HAIR COTTEH . 148 WIRE

Leogned e e oivision & = 2 nevision; @ » 316 revision; # iz up xlsting sisclq @ & gt Interchangeaie; &0 @ « fot samphs kiaini & 13 net infanfergaabis whesisn |

/1808 Mol ADC2220 Al Dl Cart 167:0797 72
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Section 7 Auger SN __ Groat Plains Wiy, Ine,

| - Auger Hydraulic Drive

16503 -

F&  Model SDGZ20 Alr Dt Cant 157-070P /OB

UM-PK0000913
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Sraat Plains Mig, Inc.

Auger Hydraulic Drive

Section 7 Auger

Ref,

.

24,

26.
27,
28,

Part No.

1008483
1008485
54008
§a82C
3188A1
3148781
41478
BI1RC
1004175
BIO-BETC
835128
8O2-147C
Z04-0080
BOI0B4C
BOS-0U2C
BOS-U0BC.
802-2580
BOZ-004%
B04-C1E0
BOM007G
BOBOTEC
802-024C
1882760
a5
802-0080
B04-008G
B02-473C
A02-014C

Part Description

HEAD PLATE FOR 8 1N HYD AUGER
6 [N AUGER HEAD STUB
FLANDETTE BRE Y IN-QHOLE
BEARING 1IN SPHERICAL
FLEX COUPLER HALF 1

FLEX COUPLER GHAIN

FLEX COUPLER HALF 1 1/4
PINROLL &8 X2 _ _
HYD MOTER MOUNT WLDMT
HYD MIITOR 7/8 ORBF

J-BOLT 516 - _

HUT HEX NYLOGK 97813

TWASHER (LOCK BPRING 34 PLT

NUT HEX NYLOGK §/18-18 PLT
RHSNE 5/16-18X%/4 GRS

NUT HEX 1/4-20 FLT

HHOS 1/2-18%X1 GRS

HHCS 1/4-20X3/4 GRS

WASHER LOCK SPRING &/a PLT
WASHER FLAT 14 BAE PLT

NUT LOCK 3/8-16 NYLON INSERT
HHOS 2/2-10X3 GRS

KEY t4 X 14 X 13815

8 IN - 80 DISCHARGE SPOUT
NUT HEX 571613 FLT

WASHER LOGK SPRING 516 PLT
HHOS 5/16-18X2 FTHD

HHCE 3/8-18X6M4 GRE

Comments

Lagend: @ o mvivions 8 = Snd revialin; & = 558 avision; # = pse pr esisiing sodds @ = nab lerchangsabin % O 5= for eunpls revieion ¥ & Pt intechangabis wivision 1

3riefoR

Modal ADCEE20 Aie DHif Cart 167-978F T4

UM-PKO0000914
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Gréal Plaing Mig, ne.

Seﬁctiax; 8 Dacsls

G |
3
=
8]
& |
(=

$8asi

372000

Model ADCERZ0 Kir Dol Cart 18F-083P

81

UM-PKO0000915
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Section 8 Decals

2
24,

25,
26.
r
28,
28,
A,
1.
g2,
32,
B4

35,
48,

37
3R

518-B3BC
B18-634C
SIE-BITO
Eattex]eied
818-8350
B18-8220
J18-6200
FlE-6540
|1B-683
818-887C
Bie-1880
818-8300C
&18-587C
818-5600
8180250
818-8820
#8772
318-6258C
@ papesn
f H1-5080
8182280
& puB-188L
O $18-534C
& 3381600
& 218-597C
&18-7890
8 j3a-2120
% 7200
E18-595C
182300

8180020

318-628C
§18-189C
#18-773C
BiBTTAR
8186511
218-776C
£18-814C
818-865C
838-041C
BIB-D4RC
£18-8520
§18-7250

Part Description

DECAL DANGER GUARD MISSING AUG
DECAL DANGER Al ROTATING AUGER
DEGAL DANGER ELECTROCUTION AUG
DECAL WARNING HIGH FRESSUR SML
DECAL CAUTION AD AUGER GENERAL
DECAL WARMING QVERHEAD AUGER
DECAL METER BOX LID NOTICE
DECAL AD. GBX LTTER INDICATOR
DECAL A.D, GBX NMBER INDICATOR
CECAL CAUTION 2250 A0 TOWING
DECAL WARMNINGS 20 MPH TRANS LEG
DECAL CGAUTION Al GENERAL INET
DECAL DANEER GANNOT READ ENG
DECAL NOTICE Ty OWMER-NQ WARRA
DECAL NOTICE TRACTOR HYD ADgS
RECAL WARNING AD FAN HAZARD
DECAL AUBER ~ MARKER

DECAL WARNING FINGH POINT AUG
DECAL GHEAT PLAINS ON LOGO SHML
DECAL GP LDGO - LARGE

DEGAL AMBER REFLECTOR.

DECAL LOGORER FISTRIPES X 35
DECAL GREAT PLAINS

TECAL 3 COLOR STRIPE 2.50 WiDE
DECAL 4 COLOR STRIPE

BECAL CAUTION 28 PS8t 110 TORG
DECAL ADCRE20

DECAL 2220

DECAL Al DRIEL

DECAL RED BEFLECTOR -

DECAL SLOW MOVING VEHICLE
DECAL WARNING AD BIN HAZARDS
DEGAL CAUTION AIR LEAKSE

DECAL BEED RATE ADCR220

DECAL CALIERATION ADC2220

DECAL 2250 A.D, SHIFT LEVERS -
DESAL ADCE220 CLUTCH LEVERS
DEGAL NTASS HOSE GONM INST
DEGAL 1150/2220 HOSE COMN

BECAL DRIVEN

DEGAL DRIVING

DECAL SUMP _

DECAL SEL VALVE FOLD/FIELD

Comments

No jenger availabla,

(SN Y1077+
(SN Y1078+)

- Lmgends n_»’ $21 evision; @ = S reviskng @ w Ard rewizion; ® = uns By exiebag ks = et interchangoible; f @ 8 e for oo fevision 2 b oot nterchangashly wiravisiun 1

BI/A000

Model ADCSES0 Al Diilf Dart 1670730 8
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United States Patent

Cresswell 2t al

B GRD  E0 E r

' 118007267

US 7,267,519 B2
Sep. 11,2007

a0y Patent Noo
@51 Date of Patents

(73

(1)
¢agy

(38

(563

| LOATHNG CONVEYOR WITH ROLINNG
FOPPER FOR AGIICULTURAL
COVNETNTY CARTS
© Inventors: Mark Cresswell, St Brisix (CA), Seor
Jagow, St Brieux (CA) Bob Cochienn,
Bt Briewy {74); Tean Thamas, 3.
Hrisu (CA)
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YE) ABRTRACT

Al agriavtirel commodiy cart loating conveyor appamsng
COMPTISES 4 sonvayar monated 10 an aaeniturs] commodiyy
sait. A happer i phvetally atisvhed o Hu Jover end of the
conveyor tube and a happer sonvievir section I munnted
aloig @ battom of the hoppwsr, The hopper preots friem an
exiended. position r & olded pesifion. In the exiendad
Pt the hopear is orietited o an angle o the comrsos
e sueh that e hopper extends alooy the pround when the
CenveEyer is in th opersiing position, and i connesied i the
ower end of the conveyor wibe wuch that the hopper cun-
weyor section conveys material sntering e hopper oto the

e end o Sitomvgtr ehe e conveymice op e
vty whe, A dowk iy opesative 1o fock the hoper and
conveyay ogether when the hopper §s i the exieded
pesttion. Hydembic oylisdsm oan be provided o frollitate
wsir with largsy conveyors.

10 ieias, 11 Heawing Sheeis
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U.5, Patent Sep. 11, 2007 Sheet 2 of 11 118 7,267,518 B2
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1 .
URADING CONVEYDR WITH FOLDING
HOPPER FOR AGRICULTURAL
COMMODITY TARTS

Tl ivantion i in the field of oir seeders sk ns wre wied:

o agtizuine for seeding, feeiliziog, snd the Kke, snd in
parthzssinr with copveyors sueli oz are mounbsd o agicnl-
tural sewmodity carls of such air sseders 1o wmnsfer sewd,
foetifizer, and thvlskﬁfmmaf:mspc:sn velicle o ks on
it

BACKGROUND GF THE TYENTICN

Alr seeders are kegwn in e agmcg}hﬂa! sy for
plasting and Fertilining crops. A sypital wir saeder camprises
& frame for mogsting a pi;a,ah‘ry af farea openers and an
-agr‘imimréi conmm'ﬁhy AT 1ig, as ims{ m:q a:sd

ag‘cu {tral rrmdum hkf w:ti smd fa,h};:en ‘&liho,ﬁg"n mol

whways preseis, cammonty thers i o sonveyar mownted on -

1,

the cait for tams fewring ageizptoral praducts fiom trandport
vohicles Jmto the tanks. 3t i3 womiponly SESI 88 Jnoms
cugsdinnl 10 monnt o avvvsyer on the oart ather thag e
el wanspst veivicie, oy Tosneuver & puartable conve YOL
& xepuyele ampir&:m T 31.‘0‘-'8'.11-/( :

‘The canveyor is typ{cal! v mannded s pm:t mhnnis

cmﬁgmd tixalboer JEto be oaoved from & izanspost posificon,.

iz the bottm end of the conveyor Is mised for trassport,

to an operaling positivn whess the bottrsess aud i Jowered o

vezgive agtinvimiml meteria] foom (he transpoct w:!miv.., gl
s typieally sesting on the grovad. Thi pives mechusizn also
“altwes e convisytr [ be maneuvered o thst & spount o the
ugperdistage snd of e comveynr van be moneuversd o
dvect agrivuliial pmtius:i fromm vhe tonveves nto the filling
hatel fr such ek,
Tt eding convegnes coumonly include 8 hopper ai tie
bottors dnteke nd o meeive agricoknuad pendont from the
fespepors vehicle, Donventivaial cart comveyars: typlesify
vanprise: shwply 3 meaight obe with an avger Taside W
covey the product, and e bopperis simply mesaisd cathe
Tevwenr end, With hopper-bottoms wailers suel ox gee increass
Hady baimg esesd i veery Spriedlione produets o air soslees,
it Is diffeult to position 8 sowvsathansd hopper tader the
harge chusii Jocated in the center of the frailer.
Conadisn Patent Applicstion Muwber 2257088 to
Lizafildd discloses an agricoltural commodity cart having sn
siger conveyor whil un auger exdension sl hopper thai
axtersdy bocizontally under soch a hdp:‘;ar— bestéonn trsiler
whien iz siper coaveyoer i¥ I n aperating pasition. Thus

the hoper can be positioned under The disshurge chate of %

ihe traffer to peceive agronitural product. The langil of the
conpveyor i insesssed by addition of the anger eseusion,
such et the conveyor wxtends sgnificontly hoyand s
ociginl pﬁ"!BOLL Ty sopve tapes this oan ke iorpractivat
i wse dhe aug

pperations. The sdded vweight T the suger sxtension funber
miskes § mooe Giffivul fo vangnver the i veyar meanslly
siter @ desired pouiiion.

i da generally desiteble to elean ol the hopparon sweh
conveyars when :;l*aagmg feen one agdiltoral product o
enather fnarder to minkmize montamination of 1 ek With
shifferonl agritaliural productz, Op conven
“veyors; it is often prasible o simply motate fhe hopp 1) T,Lat,
vemesyor tuhe ek et the hopper i ofented downwsed,

T auger can thanbe rolatad in viverse so that mserial i 5

thoz fube falls o of g lower spd of flie webe snd inte the
inverted hopper end suia the grovad.

tefision Aikve 1t can ivhafere witho othar

-
-

e

rs)

s

B

2

S

o
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w

S8 B2

Seatlarly & the spparsivs of Lisafeld, while the hpper
canael be roieied vn the ouger whe, u clessou Pt
provided in the Botom af tha. hap;mr B thad the ALEET G
be revirad and e wmafscity of material will 8l out Ehe'
sheanout phat Bore e pusting of anitedal is requived
10 sompletely cleas gub e hopper:

As ngnc\.i'umi aqmpmam gmws i;:rgu it s degired -

ity ur‘(s Emc;h t,.ms are now avm!abta thar wﬂj sanry sm
brshels r more of vedons agriculteest prodests, and s the
wanvendonal reven and eight ieh diameter suger conveyors
take # sgnificant amonm of tme 1w ransler o bl Toul of
product from the teansport veliels to the tsady, Teo Jnck
auger wonveysrs wonkd be much fextar, however the langn
shee males it difficult ko maneuver seh conveavos,

T is desirable that ths intake for o comveyar b wersened
to sieve the agriculiueal products i prevent satey into thi
agricultaet cormmodity sar of Tumps or Fareign objects that
eould phug the tubes ted Sy spriculturs] products Thiv
sieve wrded By 4 mesde size thet indibits de flow of
agricultaral products througl the sieve scremii ans. i tha
suger inlake. %When inereasing ihe wapacity of e m,ger
ECRVEYCE proviston st slee be mads 1 prowide s fangr
ares of sieve seeven Siat will allow the agdisufinrel pradasts
fr flowy fivto iz luteke ot the mquined increased wte. With
sgveionally couligured hopger this can by problemwds
s the sxventionat hoggesy ks Juclined onsll sides. Thos
b incrgase 1he aeve sonmn ares, the conyentions! hogper
must be made largur i wvery dizaotion, which ven truelere
with it wnder she chsc}mrg,e Shiste of s msterial transpartisg
wehicle pud roady stornge in the iranspmt s,

1005 an obiet of the present invention tr provide ss
agrienltural commodity can tdading conveyor fhat v
somes problams in in e’ poiar avt. 1ok & forther object of e
Eresiat AvEnon 1o provide swech w vanvayar thet cormpss

a eoaveynr sxtonsian within 4 boppey ex“re.:@ug atam angdy -

Trom the iteke and of (he vonweyor o cililate revsiving
agnchftncal  mahirtels fom hopper hoifonn  Sredsport
veltigles, s facilitsie providing o luger sivve soman svar
shie intake f0 saisfaciorfly fead « conveyor with ingreasad
cxpaciiy, ned yel s e conipast KN pros Wt CoRveyoy.
Tt isw frther shjoet of the presant invention i provids such
s conveyay Appaiaiug that includes o pivoting bopper Hist
e be Tudded 1 reduee the length of ie apparatus
“The present iuv‘e:siimprﬁvidesé {5 a Prst embodimbat, an
ggnudmrsl commodity wan loading msvsyor ApRATNI
sunprising sn szgncnimra} wtimmodity et Soumprising 8¢

least ope tank baving » 1) betch lorated ot a top portion of.

the . A comvayer romprislag A sombever lube Is mined
@ the vart such thal the someayir e be moved lom o
tr‘mspoﬂ PRIEED

Hon wheceln a fower and of the sonveyar tubs
is sabendt o dhe grovind, 10 an operating position wherin o

jower end of the cony eyar tbe is substaiitially on the groud

and the coaveyor whe i fnelinsd apwand such dat s uppa’
diachangs end of the conveyor inhe ix ovamied to dirs
auterial discherged thare-drom ntees Al hateh, & hopper s
pivaally sdached 10 he tower sad of e vonveyor Tobe and

‘s hapger conveyor section is monnted alonga kottot o the

topper, The hopper ean pieol fom s wtelad pomtion o
# Solded position, and i the sxtended position 1he happer s
ovizmend at an aawde fo s conveyor tobe such diat the
hespper extends along the ground when (e comveysr is fn the
operatioy prsition, and fn the sxtended position fhe hopper
is connested ba e fower eod of the wuavayor mbe guch thet
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‘e bapper couveyer sedtion somveys fuEnal eatering (e
bapper ot i end of the snmEgor ubs for onvey-
ance e the sonveyar ke, A lock iy aperstive b lock the
T sl strvayte iibe e alen e bopper i i the

rRbeasded posiiog.
Tl prevent isvantion provides, i 8 sevoed smbotinent,
Bt agtimﬁmnﬂ somumodiny eart landing conveyor Spparse
comprizling an agfiewiniral conunedity oarl comprisiag a

feast one tank laving 5 01 kateh feonred o0 2 lop porion of -

thiz et A SESHNRYDL Grmprising an auger vk EONVEYGE
wihe is mounted to tie cact surh that the Gonveyor s be
moved Fom o kensend position wherstn The canveyny tules
is vaised off iy ground, 1o sn operating poxition whensin 2

loweread ef the egiveysr b is subsactisBy on e ground

anid the conveyor ibe is inclined upwacd such st & upper
digcherge end of the conveyor tubs 18 addemed to dives
paterial thitharged thare-from. into @ il heteh. A hopper ix
pivitally sitnhed 1 e Fower eod of the convayor fihe
sheont 2 bapper pivat axis {onated abows the sonveyar and
aufangd substentiolly horizontally and pemendmuar fex the
ssnvEyor tbe, a0d 5o suger extension is rolatably mpssited
alaog 8 bottcm uf the hoppst. & iube fhensition secfion
extonds fines a war sad of the bopper stau :sszgjem-.h»xauger

sxtinsion, The happer e pivat from an ssnded psition

wherstn e fobe trandilban secticn is aligned wih the
conveyor wbs ad the hopper =xbsmis along the grotisd

wher the conveyor iz in the TpErng positivs, t.a falded
position. s sugee seetiv inside the iubs ransition section
is cosmiscted st one ond © se ioner ond of the sugsr
exiermion sad adapted & an opposite. end o relessably
g 8 fower wnd of the auger of thi Sonveyny whan the
Bopperds 16 the extended position sueh that rorstion of the

avper otatex the avger extansion and such thet the hopper”

can b piveted d:smgage the sager and auger extensing
and move she _rmgspcr i the folded position. A ok is
opaative 0 o) thc hopper 2nd copveyor {uhe lopather
in the extended position.

C n‘ft‘m‘uﬂ_'ﬁ the dppacatos inclodes hydeaulie sylinders
to fald sud k}nfoiﬂuthcpﬂﬁr, sl alsw Yo raige and fower the
semveyny, and t3 swing the conveyor leterslly, thereby
Tacilivating the usenf larger divmewer crvayars with highes
capacity than thoss comununa i the peior art. Sunh a hogper
oo absn be of a sulelent lougth fo provide o sieve zoemen
over The intake thet will allow for flow of agricutnat
prodocts at a ineressed rate o fhed o conveyor with o
Ancreasscd capaciiy

While the invention i clainusd i the wng sding: partis
hereni; prefimed smbadiments are provided in the ascom-
gmy:ng detailed description which may be best upderstood

b
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4

#
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o

"
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0 CotjuEtion \\-.i!h the srcampanyiog dagrems where tiks

pam in sach of ¢
mubary, and- w{‘:ﬂm

FIGCE fs & peropective wiewr of an smbodimein of the
invenrion with the comvepnr in G fnmypon position, und the
Tiapper i the folded v-t.»:.mm,. _

FIE. 20 9 persmective- view of sn swbodimens of the
asvenfion with the comveror i the Oyumiwg proaitie, snd
the kupper in the sxeaded posit _

FI3, 3 s o side view of e smbodiment of FIG. $with
ke hopper ﬁa.e ﬁ's'!skaﬁl putifmw

FEF Q&
the hogper in me exeuﬁec p{}uﬁoa’

sovarel duagrams ave Jbeled with lke -

e
o

o
=1

&5

o

4

FIE 8 a passpective view of thos ks and armssbab of
ihe Jock engaged o ook e conveyor tube snd hoppier:
fopether;

FES. 6 s o perspective view of the books sed cranshar of
e lovk dizeageged o sifow e hoppertsr be fadedy

B T s perspective view of the bappes hydalic
zylindey attached o the | hopper ping

FiGr § f¢ 8 perspective view of the aftachment of the
sonvryer 1o the carl, with the totake 20d of s Shoveyos
ey .,,m.:m:i

FIG. % 3 a perspestive visw. m‘ the attschment of The
vyt Jothe art, with the lowerend of the convevar tube
ow the gronad, and e dischisge #nd of the conveyor in
wmxtmn @ mm_hmgc sﬂnﬁ 2 ﬁ.,i Tateh.

FiG. 1{) i the frlded mositian.

DETATLED DESCRIPTION OF
ILLUSTRATED BMBODRIEN

s

FICA. 1-9 hastoste s sprionltess] coummodily oot load-
ing conveyor apparatis 2 of the investion. The spparatus

5 comprises Sn dg:lcn‘tutai comrlity wart 4 comprising s

pjsmhty of tehs & Each tank 6 kas 3 8} hateh § located a7

A top portian of the cont 4. The cait 4 is Dypies ya!tacbad ®
= seediegg toen) hear (not ilhatmssd) that s opermive i retive
ihe sgricnltuesl commedities cardied du the toks & theoogh
3 system. of abr duews, aud deposit he matecis) @ the soil,
Such earts are typically pulled either direcily hehind or
wsmtiney dieerly dhesd of such @ e ban

Tt the canbodiment-uf PUGS, L2 e ouiveyos 10 stre-
smsiss snaiger 12 inside s wdsvryor tabe 14 3¢ flosrsied I

TG 4, Az hsoribed balow, FIGE. 10 sl 1 schematically
sﬁumate an shemaie embodimant s wss with 2 heit con-
VEyL.

The sowveyor 10 5 mounted o the wart 4 such thal the
eogusyor T can be moved fom a tasspan position TR
whavein e vy & edised off the ground 185 for trans-
port as fuswated 5. FIG. 1, 1 an oparifing positivg (8 as
ilustrated fu FIG. 2 for benderdng agr!\»usiu*ai waterdaly
from & tragsport vehicle fo one of the bwks § In fhe
operating pasiion OF the Jower end 18 of the sonveyor e
34 js aubstaatialtly os te ground 16 and au wiper discharge
end 28 3z oriented e divest taaterisl dischangsd into one of
e Al hatehes & fypically twongh & chinte 22 ar e Tike,

In order fo ﬁcn::ate tramsferring agrizifinml materfals
frovn opper-bottons traifers and like tanspost vebicles, e
Lrvatition poovides @ fopper 34 phvatsly stteched o the
lower sl 18 of the sonvegor fuhe 144 hopper oonveyor
sexinn comprives a5 auger wtenniing 20 saetakly mountad

slong the botiem of te hopper 24, o Hinsrated in K. 4.

Tn i mtendng position XE of FIGS, 2 sad 4 thsi hopper
24 is oriesled A1 i Aogle fo e consayor tube T4 ol thag
fhie hopper I entends Blbng the grownd when the sonveyie
T s m e aperaiig g siting OF, ar Musirated 0 FIOS, 2
and 4. The doghs N in the lostrated embodiment betvsng
e guger extension 26 sod the conveyor tube 14 is skt
S0° et i b wodified 1o suit th particuar configirstion.

Tn fhe extended pomition XP the hopper 3 adds sigrif-

cardly 1o thi Jenglh o ihe conveyar 10, suels that 3t eenld

interfiere with acerss to ladders sed the Riie on thes cart 4, oo
contact the eaal bar aid cawse damage. To avoid these
protlams, the Tergper 24 can pivid o thar e P
ten XMoo flded positian FP wharsin the bhopper 34 fa
sl the coneeyor tobe 14 as illustesiad in FIGE. T oad 5,
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5
1 the foseied smbodiment the hopper 24 i folded over
op tap of the tovisyes webe 14 0 as v e odented above sng
substetinlly sligoed with they convever wle 14, makdng for
the wost cwmpant filded pasition it & sast likely @

Irterfere witl operations of the aic seeder, Tt s contemplated -

shat ffie hopper 24 could be folded besids e conveyor hibe
4w well, oy in seme other manper that yedvced tha
m!t-eﬁﬂ'cme caused by the hopper 34 iy the sonditieny
epeondscad inw pasicular wpplication. )
Tt ifostestad ewbodiment & tibe tensition sesion 32
atends From o rear mnd of the bopper 24 4t 31 angle tothe
BUEEr extenzion 36 such that the twbe tnwsitive secton 1218
alizned with the wabe 34 of the conveyor 10 whan ths th st
24 1 in the extenderd predtion X An suger section 34 jnsi
the tabs tranattion dction 32 is conpected M one 2ad 16 an
dnssar epd 38 of the anger extension 2 by & ymiversal joint,
flenible shsft, gezrhnw. 10 the Tk, The opposite end of the
auger smtion: 34 i ardapted W sagage the lowerend 38 of the
Siigar 12 of the copveyor 10 B the Hustrated enbodinen:.

thi shadt 3¢ of the avger 12 i3 holiow, mid the end of the 2

anger sustion A exteds snmew!;arjntn the shait 30 woalige
the suger ssction 34 with the auger 12, and 4 pin 42 oo the
suger section 34 engages the cud of the Mightieg or # Hke
wm\m\mm on tha Inwar end 38 a! the .au&ar ¥ 2 th:sr
34 and *he Adger eilensiun & I'%m e happer mm-&‘yaar-
section orveys msterial cotying the boppec 24 o e
Jower end 18 0‘! this zonveyar tube 14 for CRVEyARGS U e
convayar whe ¥
To pravent socidentel Separston of the hopw 24 and
couvdyar tubie 14 during operation, 3 Jock 50 is oparative to
truk the hopper 24 and eonveyer sube 14 together Wlsiﬁﬂ thy
hopper 24 iy i the sitended positton XP )
The Hlustated spperatins 2 58 Jesigied ¥ use with 5
refatively large conveyar 30, swh w2 one havieg, fw
exgimple @ whe 14 with 5 dismeter of ten inzhes. The
"m'reapondmg hoppex 24 is abour 42 inches long: The
3 is zoverad By & sleve screen 38 ag Dlusmated in
fat Bas & mesh size sl cnough io prevent B

dgnwahrzdi conmumndity ot The sizve screen 3§ s inhib-
ite the fow of apniculturad woducts ﬂ.xm&sgh the wlsve soreen
25 snd inte the bopper 34, Whes nctsing the size of the
BUREr cOmveyor o ten fnches the seea of the dava sersen 25
it be made su! ty large o slow e sgriculiuss
pireduets g fow into the intake ot the requined incrensed sts
o allow e conveyor fe operate al fult vapacity. The length
of the hopper 24 is of siuch a size 10 prowvide sutheient screey
sres, wu well as o remlily sxtead Hinder hopper-brisam
traiders s Yhe Bike. The hopper 4 thus bectmes w00 lage
fid fon heavy [0 cppveniandly plest musgally.

The Pusueied smbodiment of FIGR 14 thensfire pro-
vides anexendible boprer achiatoe compnsing & hopper
Tydraulic sylinder 52 sttached at one s0d 1 the conveves

isn;mee.r coiral, “y;nmﬂy # convarionst hydraulic vialve 46,
iz operaiive o solectively sxiend the bopper bydrantis
ylinder 53w move the hopper 24 10 the exitended position
A and cotraot the hopper hydeaulic eylindse 82 10 move the
hepper 34 1w this folded position F2

de-

foretgn objrots that couid phig tibes fesins onterisg te -

it
e

an

L

LRy

gt

“The hupper 34 is pdvotally stwehed @ the lowerend 1ol

fhe conveyor fabe 14 sbows u hidpper pivt sxis FRA located
above the onveytr tube 14 and oientod zubstentiatly
bertzoniat and perpendicatay 50 the coaveyir whe 14, The
hogper rydeautic oylindey £2 i ansched o the hopper 24 at

& lozation sbove the lopper pivis axis HPAL A bopper

ek 54 35_4 afached o te hopper 34 sad e bopper

x5

tube §4 and attached at an opposite end 1o the happer 34, & 3

5

B

7

o

3

=

<

CoRveynr g i T f srougt

&
hpdranlic: sybinder 32 b sitached to the boppee 24 by
sitachunent b 8 hopper pin 5§ sxtending haigh « hoppor
slot 58 defined by the hopper brasket 54

FIGS. 87 lustrate & look 50, 1o e Hhistrated smbadi-

mnt the bock 80 i sonfigueed 1o lock the hdups:r 24 il

LHIEYOr ] nibe 13 txgetiar when the hopper hydwulic oyl
Inder 52 s extended Iz 3 maximum position sod © valpdk
Wi hopper 24 and conveyor tuhe T4 when the hoppar
bydrsaits sylinder 83 is retrsztad foves Thes snasimuie posic
bilxicR

The Wlistraded lock 38 soprises a pair of hooks 59
preotally afackod o the bapqe 24 aboud 3 book pwm axis
KPA As Wustrated the paie of hooks #8 we comvenienly
pivotsily aached 1o the hopper 24 hy pivotal attachment
lewer portions of the hr}ppar brackers 84 mext tothe mbe
fransition section 33, The pair of hooks 59 is linked i the
hoppe: hydrawlic: cyltader 37 by @ relesse rod &2 on easls
side of the cenveyor whe 14 Hiking the fgper pin 55 and
the hooks H8, Thay moverment of the hoppar iydrahs
cylfader 52 moves the hopper pin $§ which woves. the
relesse ridz 83 and thuz the hooks 600 o

Thez Jock. 30 fiwthay dompriss 3 wossbar 04 Gxal to e
convayor mbe 14 and configered such it the books &4
engage the srosshar 64 to fnak the hopper 24 and Comyeyar
ibe 34 together A blay element, Hustrated as springs W,
srges i hooks 1 pivan upwand i engige the erossher o
When the hopper bydravlie sylinder 52 13 oxtended 1o the

i position-as flusisated 1 FIG. 8 the bopper pinS4

nioves i & firgt end of e binpper slod 58, and the release rod
&3 moves down somewhat slowing ihe ook ki move fatx
engagement with the srossbar FESpONES W 3 hins foms
sxerfed by Wis kiss slamant. This machanise betler assinges
engagerment of o Books 00 on the crosshar 64, since i is

nok the force of the Dopper Tvdsaulic cylinder 53 3 that helds
ther bk i engagerment with 1 crowber 64, but the blas
forey oxarted by the spriugs €5 Ap sovideust Josg of
hydranlies presure, e creeping of the hoaper hydmulis
eyhisder 52 will His oot cause the ook 56 0 dissnpage.

) Wi'm ﬂc&e hop‘pe! h;tirau!m e

- 57 iy fetrected from
n 8 midves along the
hﬂppar _‘?it’ LE¥ tmm the ﬁm end towsrd; the npqoniie second
i, drgseing the veleass rods 63 up s the hepper pis 56
moves aerg e bopper slot S8, and fhereby mu'«r'in;‘ te
torarbes S ogainsy vhe Liay foroe sxerted by the sporiags 8 il
out of cugagement witl the crossher 64, When 1ha hoppw

i 56 reaches e sscond snd of the hopper slot S8, in the

Ritaioy
frown the wrossbar 64, ant the hoppar pin 56 shen boses

ton iliugteated i PR3 &, the howlks dﬁ aw discogaged

agaiast the second end of the bopper glot 88 1o radse snd fold
the hiopper- 24

FIGS. 8and 9 ilfustite an atachment of the conveyor 19
to the cart 4t is parteclarly edvanisgenus i fnsmen-
PETing mg-\ tea inch dinmater augsr vonveyers. A menntipy
bracket M4 i stiached to the com & and defines 4 ieunting,
slor 73, The wonvayor 10 % mowsted jo the cad by 2

rh e movating dot T2 A conveyar
Tydraniic eylinder 76 is pivisatly sitsched to the cartd 91 ode
erd and to the siipvewir fubie 14 ot an opposiie end, Tr the-
Mustrated ambodinent e conveyor Iydianlie sylider 75
ts pivoially aitached 1o the et by pivotsd gimchment ss the
nmu:niing Brackes 70, which in hum v eftached 1o ihe can 4
by pivolal atteohiment 1o the sevand. swing bracka 83,

The conveyor hydrailic qy!mdﬁr Tt sl the nsountivg slod
T2 are oriented such it moving the cveysy hydmudie
oybiides Th fn 5 Brstdivection X mises the Jower end 18 of
e conveyor wbe 14 jo the wansport posiion TR wik fhe
conyeyor pix T4 bearing agaiust huy ensd of the mounthg
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slor TE. Maving the oomveysy hydeaulie cyinder 76 1w an
uppdie second diregtion Y Rt fowers e Tower end 18 of
the conveyor mibe 14 dr rest on the grousd i the operating
positie, sod then further movement of the SRV
Lvdm:lw cylieder 76 o the second dirextion ¥ misss the
dischamze end of the cosveyor tube 14 and. ceiess he
sonvgyer pis T4 90 move alaay the mosating slor 73, 85
iHusrated dn FIG. & The mounting slat 72 allows the

convayor tabe 14 to be wased and Iveesed witheiot dak of

exuriing o bendng force o the sonveyar tube 14 that rould
be cansed by e Jower end 13 bearing sigsingt the grovsd
and pesieting movement af W rosvgee hydesulic cylnder
76, prssibly theeehy bonding the copwayor tube 14,

T facitivae handling wf large conveyor, the Miustrared
eribodiment furthes comprises a mf wng hydesilic crlinder
Bl atcached between the vart 4 s
upergtive o move the sanvayer mi:* 14 .Jts‘ztal“)’ bt
aibstentially vertical Swing axis,

in the fhisteated exnbodiment, 3 fest st bracket B2 s

pivotally attached (o the oo 4 about o mha.:smmuy vertical’

firt swing axis S&d, and a ssond swing bracket 83 is

wvoslly adached to the frsi swing brecket 82 abod u

sifstantislly vertical seeond swing axis SAZ, The mownting
bimclest 78 ispivatally stiached to-the second swing brasket
H3 about & substantially wertdeal third wving wiis SAT The
Semveyer ke 14 is attached to the mounting lmeket 70 4z
desoribed above. The swing lydmwilés eylinder X0 iz
attachad b e cai 4 8t one and and io the first swing bracke
82 al th opposite cod, Conventional lydraulic valves 46, 5s
Hiusirared 18 FIY. 3, sre conveniontly lovated o) the
conveyar hydrnlic rylinder 76, the swing hydraudic aylis-
der 80, and e hopper hydmolic eyfinder 33 g0 that the
Qperaror Shit Jenenver the eoaveyor 10 bepwecn the trng-

porl. posiion sl aperetiog posiisas that will siow e

woiveyor 10 1o Fsehuines agriculom] mteriale fnte any off
the fil] hatches 8. o

FICS. 10 and 11 schematically hesizte en cmbodinent
i upeowilh & bele comveyor 110 The belt comveyor TID
comprises 3 bell 13 laside the conveyor wbe 114 fie
eonvepiag mateds] from the lower wal 118 shrowgh the
sy be e, The fadi 132 sxunds Boouph the cone
veyor fubes 114 s wlong the béstom of the hopper 334,
pussing srownd a configuestion of rollers 146 configused
sk that The hopper 124 oan pivot 0p Fom e extended
plssifion XPnstraed in FIG. 19 to e folded pas:i‘m Py
itustrated {0 FHG. 11,

Thws the belt 132 sxisnde trengh the hopper conveyor
setiion and mnwy* materia] entering the hopper 124 into
the lower end of the convayor b 114 for conveyanse up
the woivesyor fibe 134

_'I_ﬁ'h'e:. embodiment of FIGS. 10 amd 11 also shows the vse
of an dleslis sorew bype sstendsble hopper suuster 152
insterd of o kydravlic eyliader 1o fdd the hopper 124, Such
40 actuator 183 is not suszeptible & nremmg tike s hydrmulic

ylinday, sod s when axtendent coatd also stsve o e Jock
m waiatain e hopper 124 end oomsyor ke 114 o
position with the hepper 124 ine the extended position, Othar

mechanisiig Gruld alsd e nied that would serva i extend
M‘:‘ hupner 24 and k!c}: it tnthe ex;endad pnsitmn v,i:htw

hﬂj!pﬂ?’ and safveyor fuhe {*egeﬁ-ee: fox sparation in rh;:
wonterided posifion uf the hopper.
F.he Foxe, So:rp: is consademc ag iiiumaiive gnlv of fhe

conveyoy tabe 14 apd.-

o5

i

i3

8

%

i

ke

33

A0

43

o
P

& .

]

and mrctifcations will readify porur to those skilied in the

art, it is ot desited o Hmi .he: invention o thi ewee
conziruction and operatios. shows and  described, aad
avcopdingfy, b soch suitsble shenges e modifications in
structne o speration whith meyhe ressrted to are intended
to i) within the seope of the sl et nveatiog,
What iz elgiged &0
¥ An agricubiuee] commindity cart loading conveyor sppas
b Snprsing:
ap agricilual commodin sant compaising st lesst one
tenk Baving o Gl heteh Beated ai o top portlon of thic
FaTh
Kropveyee sranprising & wnveynr tube movably monated
o vhe et about a substintisily vertizel swing axis suclh
thav the somvewde can be moved fram @ 1:&;;3;:;»:1
posititn wherein & lawse end of the conveyor tubs 5
raised il the sronnd and the cameyor Tk is subsis-
Halty aligned with the cart and beside the cart, 1o au
5pcmt:ng position wiereiina lowerend of e somvayor
mbe s substantially oo die grovad snd the conveyor
Tkt By telined vpward soch tet a0 upper discherge
amtd ot wonveyar ke is aoented 10 direel wtios)
discharged thore-from: inte the i hately
“a- Hopper p"t’ﬁiaﬁj; stteched to the lower swl of the
seweyor tube about & pper pieet sxis looated shove
The wnsvivar ke and srieated substamially Bariane
wlly and perpendicniazy 1o G somvayor tobe;
-3 hopper conveyorsection motimtetdhelong & botimm af e
e
whierein the hopper cen pivat shout e & fod ey p.wi axis
from an sxbended positios w5 Tlded position, wd

whiraln in the extended p{)bﬂl&n e hogpg:r is cmeuaed

san mg}a ta “hﬁ cmweyof m.;e suich tI«m‘ :j,

opemung pas;&*on, ami in ih!: e:id“nded possi:o.x e
-hopper i canpediad o the lower 2md of the conveyor
sk such ther the hopper eonveynr seativn vonveys
-maierial entering the hoppes imo the Jower énd of the
.canvayor tubd Jor sopveyinis wp the senvivor tib,
and el in the folded position the hn;:per is shove
i Yoswer panticnd of the conveyor tube:

s grigadable loppse sctuator sl Bsohid i vue ead to the
DRy tabe and atterhed st dn opposties end to the
Toppa;

a hopper contrst aperatve i wleetivaly aniend the hop-
per serastor 1o guve the hopper (o the exended posi-

g pawd sefrect th :..opper achuator 1o wove the hoppar

i the folded pusitivn; and
# dike opaative tock e fmppar agasd eonveyor Tube
tgeitier vehen thi bopper I e the smasndad preition.
2. The apporatuy of clains 1 wierein the huppar sRbEHoT
comprises o bogper ydrandic cylinder snd whersin the ek
compises a bk phentitly attachied tthe figpper about @
Ronk pivot axis and Tinder,

o linfadd 1 e hopper nydnhju. &l

i and ¥ cressber fived to (e conveyer tube and canfigured

suclvitet e hook wngepes the coseshar io Jook the bt
Al cowveyar mbe fogether whin the hnppar hydm&m

cytinder is extended b3 s positin and susl; fhat

e hook disengages e crosshar i undoch the hoppes and
RaBVEITF whesn the hopper hydmu e yliader § i setrasted
frove the waxiwrtny position,

3 The g;ipmaiux ol

clai I {ortler vomprising » bas

elerent vrging the hook o plvet i a direstion enguge she

aroashar, und wheysin when the hopper hydraulic cylinderis
'emwi&i o the maghmum gasidon the book iy silowed e
o ot eopngement with the crossbar in vesponse v F
bdsg Toros exerted by Hie hias elemei) snd whepein when the
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hopyesr hydmtiic sylnder i retracted foom the avexivmm
paition Pz Dok i hoved agatnst fhe bies forw 0 disen-
gage the crosshar
4. The appwretus of claim 3 wihnrehn, the hopper hydmulic:
eyl
hopper pivel sxis

& The appsistus of dais 4 finther comprising 4 boppey
bracket atached to the hopper end whersin e bopper
teyfraulic oylinder is artached 1o Yhe hopper by sttackment fo
5 hoppes pin steading through « tgper st defied by the
hopper beackey; sud forber compifsing s refrave roid Hnldng
the h(,ppcr pin and ibe ook,

6. The sppsrats of dlinr § wherein the bopper wia iz
forated substantislhy 3t o Grst end of the hopper slot when the
hopper Bydimulic oylinder is exended o M MmO
posititg, “and wharsin the hopper pig movis alonp, the
hopper slot When the hopper Tydraulic cy‘mde.r i retmend
o the s s iinom positien, thereky moving the ok oy ﬂf
ST £ srith Yo veossbar and whepsin e hoppey ¢
hears spajnst a second end of e happer slot fo fold _tihe
hup}‘ia! .

7. An ayisdneal commodity cant londing tonveyir sppa-
ratus comprising:

a sgfenfiugsl sonsadity et cypprivag ot fesst ong
Gink having & 8 haich locared st 2 fop pordon of fhe
CaIl;

A Snnveysr aompising 9 corveyor b sl mounted to
the zart such fhar the cumfeynr- ain be-movad fom s
tranzport positon swhiersds & b end of i conveyar
iube s raised off the gooand, o e opemmb posiian X
whersina lower end of the conveyor tube is substan-
tially on the wousd amd the coneeyor tube i incliped
wpward steh that en upper dishargs ood of the con-
viyor fube 3z ortented fo dinsd ssaral discimrged
Hizse-fram ot 2 B hateh;

& bopper pivotatly sttacked o the lower eod of the
Gomveyer tbey

@ happer conveyn: sectinn motiited slong a bottem nf the
bopper;

whareis the hopper osn p'ivnt fram an sxiended position 4
o2 folded position, and whersin in the extended
posilices the hopper s mifeted ob an sugle o the
el Whe such that the bopper sxiuds along te
droiind whes e cogveyar (s e the wpersing posiiion,

s

b

ar
Tk

ks witached i the-hoppar at # loeation shove the 5

it}

1

=3

14
and b the-exteadad position the hopper i connected to
e Toswer enif ol Yhe conveyar wbe such that the hoppar
cipiveyor seetinn somvers msterial entering the hopper
et e Brvanar st off the comveyror tibe fior conveyarise
ug fhe convevor hebey
Jock nperstive to Inck the bopper sad comveyor fubs
together when the hepper 13 in the axandad posifion;
mrntag bracker stiached o the can and defining 3
Trisuiing shot, apd whereln the comverar is mounied ©
she oot by a bonveyor pin ikrough the mousting wak
-
conseyor hydssulic eviinder pivoially stiached o the
earl &t o s asd fo the wauyvEr tibe 5t e prunsle
v wod
wilrin the sorvayte lydrantic oylisdes aad the mouat-
lng slot s nreated sueh et movieg the canveyar
hydesulic eylusder in @ fey dineclion raises the vy
end of theo cveyus lubs i the taasport paxbion, aod
sugh thet moving theconvayor Bydraulic oy ladsr f ax
‘oppasite seeond direction Jowers the lower epsd of the
-conweyor- tabe 0 rest on e proud §n the ppessting
wosiig, and-yueh vhat Sl movement of the towe
veyor hvdraulie eyBadee in the scignd Sirection reiss
the dssnharg" gad of the cmvEgE a.td sanses thy

™

k-

& 1h¢apparnmq of' :nm? whiersin, he Et‘ave}urbysimu
e welinder 5 piva Ny altached i i wct by plvoud

‘gitachient to the mousiing hessket.
Y. The apprratus af clsim 7 ftler erenprising & swing -

hydramli eylinder svschsd bebween the cart snd the oo
veyor sl aparetive w move the voaveyor Isterally shest »
substrntally vertical swing sz

10 The appasws of el & furdier smpeising & et
swing brackel phvaially attached fo e cart abowut a substag..
Gally wartfeal frst swing axis; 0 second swing bracket

- pivanslly stached fo the first swing bragkel about s subsiu

nally wirtical sexund swing s, s he mwiting bracket
is pivotally attached to the seeond swing beacket shaut's
substantally vertical thivd swing #xis, and the swing hydran-
e eyliader 3 atiiched to the cari ai one snd sad b Yhe Bt
swing brsoket 52 the apposite end.

LS S R
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Seed Delivery System

The Seed Delivery System by Grain Weigh
aflows defivery of 50 to 200 unils dirselly to
the: fleld hy ulilizing a belt conveyor sysiem
that eliminates the concem of damaged seed.

Aswing away conveyor allows not enly defivery
of seed fo the planier unii bud ¢an also be
used to fifl pro boxes from the ground.

Contact Ted Stansbury e
at 80-201-5487 - A Bpsssgor

. . N . 12 discharge he'gmi
{or more information, or order aning and up I Weischama widih

Silver Lake, Indians
F00-285-5487 © fax (Z0Y382-070
SWEpEthancon o owulivichBar-kansom
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ABSTRACT

An it cart for se i an agricultuc] seeder imdudes s fame;
aaterial fank carried by the feme; an s plvonlly codpled

g marlerial i Gos tonky unsd @ hydrenlic positioning sysiam
soupled with the conveyor for suoresioslty muving the mm-
veyor to aselested one of & plurality of predetenmined posi-

tans,

18 Claims, 3 Drwwing Sheets
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1

CONVEYOR POSITIONING SYSTEM FOR AN
AR CART IN AN AGRICULTURAL SEEDER

FIBLED OF THE INVENTION
The prezent lnvention relates ws agricaliueal sseders, sods

ors particulirky, to conveyir systens for i carts assouiuied
with such seeders.

RACKGROIIND QOF THE INVENTIQN

Alrgesders are sommmnky o] by s traction onit, e, a0
me}ihn‘iil traciar, 1o ap]:rly seed amlior fartifizer tooy feld,

A air serder has a5 a primary coropeaent s wheelad air cart

vty inuhudes one ot more Trame-movnied faks forhelding
matesal, tyioally seedamifm Teciilizer, Itis generally advan-
fageons 1o fow an8ir cartin combination with s Slling inple-
meot, one behind the other, © place the seed and fertibizer
ssder e surfine of the 0l Alr sceders genemlly juchds a
mstering yvatem for dispensing materisl feom the suks snd g
preumatic dismibotien waem B dalivesing e asterist
Froin the tanks o the sl & senrifogal fon provides at lesst
Gnesipstrenmyadiich fows troupli the pueumatic diseibution
sysien Matedal B fes tescdneed o the alr syear by the

metering Avass ol 3 pricsary disgibution annifold locsied -

before the metering sysem. Maeral i caied by the air
streany heeergh distribution foey to & series of secondary
Jdistribution manifids, which in fuin diswibuse the metedst
Ahrowgh disteibution Tines to seed hoots nsounted behiad
gmun,d P
iy be wem}v detivered to the ground which 13 dited by e
illing 1mplamem,

An aiy it s desedbed above t‘j@&ally inchades 3 cons
veyor i the forn of an auger ar belt which is primarily vsed

For bosding the coe o more tanks, but may slse be wsed fiy

\mmadmg Hheroie orinors ke, ucﬁcomm may be long
And heavy, and thes are wsusdly mova‘biy moumezi fo the
frame of the gir catso that the cpesetoris not sequired to A
and move fhe entire wilght of the conveyor. Nonetheless,
such comveytrs s remain diffienit for sume tperives to
positios or adig, eoloading snd tomspost, sspedally with
wind ooy sidelslt verrain.
What 1s neded In the artis snosirdurt with 2 conveyor that
van be slmply, qoickly apd easily posidossd st loading,
neloading and transport positions:

SHMMAEY OF THE INVENTION

“The prsent nvention provides anair car having ak hydean.

T positioning systen whi a*stomms,ail)f PIGYES 8 SONVETDT
1 2 selected predetermingd position stored in 4 memery e
Tradiag, wiloading or tnspots

The inventinnoonaprises, invae foamy theveof, an sircart for

ws i an agrivultues] seeden lncloding a fisme, & material g5

tank carried by the franwe; & s pm:tall)r coupied with. the
Tramue & noveyor mx@led with the arta-for couveying mate-
rial o thee tani and o fedoalic mm{'uﬁmg systeny coupled
wiith the sopveyor fordmomancs?l_y moving the SORVEYOT 0
selectiad one of » plirali edetenained pogitions.

The inventiny cowposes, i enciher foom ftherenf, a
method of sperating an agricwltl seeder, wchiding the
#eps of) provviding sn et et including a fiane, o least one
meterial tank candsd by the fieme, a comveyorooupled with
ihe frame Ror conveyiug the material, sad & hydeslic posi-
tiening wysiem. coupked with the conveyor, Selactug one of 2
ploraiity of predetrrmined positions of the cosveyor snd

ey an the tilog maplenent 2 that the peoduct

.
by

';.'-';

4

et
o

‘4

[y

tanks 34 and 1

'/
ashing the fevdevulic positioniig system © anformsissily
move the monveyor fo T xelecind positinn.

BRIEF DESCRIPTION OF THE DRAWIHGS

FIG, 1 iss side view ofan embodiment of s aic exrt o the
pressnt invantion with e conveyor i # sassport position

FIG: 2 1% & top view of the sivcen of FIG. 1 with the
conveyor ina loading positinn;.

Fl3 3% atop, Fragreniary view oi's portion olthe alrom
shown i FIGS. Land Z; and

PG 413 a sy, Tagrntary visw of a postionof th areart
shown in FIE5. 1-3.

DETATLED DESCRIFTIC 33». OF TRE INVENTION

Referring now tr the deavings, asd wore parfculadhy m
FIGE. Tand 3, there is shown en erbodiment of an agricul-
taral materiad hand] bngdniplement in the forae of enoir cast 10
foar tiwe fs An air seeder. Adr caer 10 tygically is pullsd Sehind
& tilloge Ipdement (ot shiownd fulbding o samber of ape-

-ers for foradog perallel seed penches in the zo# in which the

singuiated seds avz deposited in nown manser. Al ca 10
may also bz oomfigured as g frecar which iz pubied in frome
of the HHage implement by & taction tnit sl as o imclor
(ot shown},

A?ﬁm_ﬂgh corfignesd s1 an air cart in e ewbediment
showa, e agrivaltaeal inplement ey sikies b By ther o of
» dilferent v of foplensent whtel carries 2 mutertal wieh
can by cuﬂ%y‘f‘ﬂ #UEh A% & LraviY wagon, plenter, ote.

Afr vart 1 genewlly ncludes owe or migre tenks which

“hiold & materal © be dsposited in the seed trenches fn:mmi i

the soil, sueh as seed sudior fenilizer In-the embodiment
shcawi, nir cat 36 includes a first tank 14 and vecond taak 146,
Firstiauk 14 and second tack 16 esch frudude an infet 13 for
mvai‘ei'fia mater&a! el p mﬁl'ei Efi Sor Aischarging materfal

....... 232 shsa cancted by Trams 12,
Prewmatic. d]am birtior systen 22 includes & centeiffigal fag
24 wieh blows airats predetzmined Sow rate and pressuis
theougli air distobution Y 26 19 the Hilage Boplemert
abend of air cart 1,

Franie Y2 alvo carries @ uisie snd wallowsy 38, wheghk 30
and conveyor 2.0 the ershodiment shown, convayor 32isin
tha farm of an avper, bot iy alga be fu the formof s belt i
destezd. Convayor 33 is prinkarily veed to Joad maters] totn
but may alse be vsed o wilosd material
Torsining withi tasks 14 and 18 sler planting
Comveyor 33 inchudes an indet 34 in the fomy o v loading
Lepper, montlet 36 in the fors of an .miuacimb chigte, apd |
bydraulic motor 39 adiscent autlet 36 for drbving an hutsmal
thigtting {not shown):

Clonveyor 324 gemﬂy muvesble ia three prrary Hom-
ih:‘m i, toward prnd away From ume 12, up and dews, snd.
ina mi‘.sucnal dirsetion shout a generedly vertical s, Tothat
g, drst ane 49 is pivesally soupled with. frame 12, The
omtbeard 2nd of frst s 40 is movesbls toward and away

oo fravee 13 through the prvotal acton, and i iself ghat

ally coupled with & sesond ann 43,

Afiydraalic positioning wystet including a firsi hydisalic
oylinder 46, fecond hydraalic ovlinder 48, dird hydranlls
eylinder 56 wnd fowth hydosulic sybinder 31 affects move-
mert of conveyor 3 in e tiwer primary mowsment Srec-
iy nofed sbove, Pust hydraulic sylinder 46 iy coupled
between frst st 40 snd Frams 13 o effect the pivital muse.

s ment therebetweyn n 3 generslly bodiontal plane. Sewmd

fepdraelic eylinder 48 i3 conpled batween sy amm 40 sad
second-arm 41 fo efiect rofaticnsl movement of conveyer 13
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aboit gesanglly vertisad pivat pis 32 inferconuecting firtams
40 andd second sem 42, Thied hydeeulis c:y!mder St and foueth
hydravtiseylinder 51 sre conpled berwaen sscond sxim 42 snd
fherboiom efonveyor 32 to effect up and down moverint of
conveyor 33, Thind hydrralic eylinder 50 mnd founth bydrawlic
cytinder 51 may be operaad seqoentially or con"ur'uﬁﬂ}' i
affect up and doven- motics snd up and down pivoting of
Reeyor. 32 A cross hay }iakage 53 sxtending betwesn the
botiin link of lindteulic cylinder 56 and e op lok of
hydraulic cylinder 81 prevenis nadesiesbly side 1o side
motion of canveyer 32 (in the plave of the deswing showa in
FIG. 4), while «ill sllowing genermll 5 ‘vertical und pleating
mation of comvivor 32 - '
As:cm!ing to an aspet of the present invertion, conveyor
X ¥ moved in the primsny movement dircelions HSIaR
hvdrﬂuhccymtiers radfier teatt msiually moved as i e oase
with kanown destgns. Additicssy, the hydm:hl. puritioning
SyStorn senses & current positon of conveyor 32 and autniati-
ally nioves sonveyor 32 1o ¥ selecied one of 8 pluralisy of
positicns including one or mote Imdmg POSItIONY, cue o
more un{oadmg positions, amd & Wransport positiosn. Mons
gamc.nmm en alectrics} processing circvit 54 & oarvied by
adr vart 16 and may be digial or snalog bused. The exact
wemnting position of elsurical processing cironit 54 o sir

cart 16 oan be setevted depending upon ﬂoeapahwuon Elegs 25

trical prodeszing Sireuit 54 1 slaetically sonpled witt onsar
oz sensors S6 for sensing the curcent position of conveyor
32, In the probodinient shown, ssnsors 56 may be poterrions-
s thatsre coupled witha frame member adjacent a h\-'dra:,“

e eylincdar and sense roladonal movement of the cylinder

velative wo the Teme member duding vse. I may also be
sfesiroble to plece & sensor utider conveyor inlst 33 to s
contist with the ground. Blecirisel processing eirenit 34 iy
s elastrivaily conpled with an indicatar 88, prefersbly i

the form of s visual display, for lndivating to s vpersior the

position of conveyor 32, Visual displny 58 may e in't:crpo-
raled, .z, s (3PS based soontloring end displey system in
the opersiors axb of e fractoy. Alternatively, visual dssplay
58wy be integeally incovporsted ints elactrical PIOCESSIRE,
circuit 54 o board aiy cant 10, Of covrse, other p(’ﬁsxhu]ﬂws
are also availoble, sueh as g dedivated visual displiy {n the
‘openiors cal.

Electrical processing cinmit 54 1% also stevttioally catipled
with ug inpud device 00 which may melsde 3 mmmber of
depregsible buttons comsgponding o the number of precdster-
mned pesitions o comvepor 32, In the enbodisen show
faspt devize 68 is womubed direstly 10 airoart 14 for sboess by
an Gparater oo the ground. Taput device 30 may separately or
sonciriently be pravided withinthe apexaters cah through the

nze of wdedicaied davice or ieorporation faio wother deviee 3

such as 3 fouch seveen on 4 GPS svw;.n}

Durmg('eparaimn the vartous airand elecirical mnm,crmn-;
aof sir zast 10 are coupled with the illage impl
Pemeioy a3 ap{'i‘l!pﬂiﬁﬁ "\mc:, atrecart 1 melydesa fi
and seeond tank 18,
pasitinn in which comveyor mutlet 38 is positionsd sbovd inlet
18 of fimst sk 14 (FIG. 2), and # second Joading posiBionin
whiclh spaveyor autlel 36 is positioned sbove infef 18-of
second Tack 16, Ct}mwym 32 may sl be pgsmans,d at an
iloading pesiion in which ey Ha R E T po:,mtmeﬁ
Below 3 cleais out plate (such 88 b the botlem. of the air
distribution meaifold below seoond fank 16) for unloading
nansed gapterksl, Coovayor 37 s also moveable to (e tons-
port pesition showa i FIG. 1 aiter 3 loading or mﬂmdjng
aperation: Conveyor 33 15 meved 13 a selented posiion by
dspressing & mzrﬁspoﬂdmg botton on e g devics 68
lowatech on board sircart 30 or x rhe operains osb. The

sonveyor 32 ismoveable wa rsticading s

1

=

13

30

40

=
=
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position of conveyor 31 1s sensed sod slevtaeal provessing
cironit S enntrals Brst hydraaliz eylinder 46, serond hyvdemns
Tie evlinder 48 snd/or thivd Bydravdic oy Hodier 30 io a concur-
Teial OF SRqueial manser e move corvayor 32 to the selected
positian. The confrol logic nevessary for controlling move-
ment o wonveyar 32 may beeffecied using suitshie eleciviost
havdware; software sadfor fiosvare, Tiepending wpon the
coutols ol the grovad ar cther Bistors, i may bedesimble o
neceszary 1o plwe copveyor 32 in a “Bost™ posttion afler
being moved o thesaleotad position sueh that the bottom end
of conveyar 33 slowly movas to and rests upon the ground,

After a selected losding or wlaadug operation, The biiten

wotresponding to the spsport position mey be deprissed snd
conveynr 3Y i apomptically moved back to the tenspart
ponitics shoven in PIG. 3.

Having desuiibed the profercsd smbodimest, it will
becorne spparant thal various modificasions taxn be mude
withont departing from the srope of the invention ex definsd
i the sesompanying ddsfms.

-Assignment

The entire right, tide and interast in snd i this applivations
snd all subjer matter disclossd andfor slaimed theesin,
inehding any and all dvininng, sontinnstions, reises, .,
thureof ars, sffecrive as of the date of execution of this sppli-
catismn; assigned, msmsferred, sold snd set over by the sppli-
canis) named harein 1 Deere & Conpany, 3 Delawarns tor-
pmtsmhavmgﬂiﬂeesalw{s e, I0. &1203, U8 A together
with all rights 1o file, sad o clsim onont:zs ccsrmbcﬁass
with, surrssprading patent sppticstions inany andall freigs
connbries fn the nene of Diwre & Company or otherwise

The invention alaimed &

1. Ansgricnltun] implerneat, conyuising:

3 fmtm;» '

3 CQHV?,YQE coup“w wnlz said immﬂ Ibr cmsvaym'g th
material;

a hydranlic positiouing system coupled with safd ¢
for moving said coaveyor tn w 1east two directions 1.0 |
selected one-of a plurslity of predeierndued gositons;
agd

st least ousensar for strishing s positiin of seid convayan

2. The apricuitugs] impfemem of elain: 1, whersiy s st

beast two directivng include st least two oft

@ generally borzomal dirseton;

& genaratly verties] direction; snd

= rutational direciicn,

3. The sgricoltusal fimplement of claim 1, futher metuding

G Jen] one ao: intereonnsnting said conveyor with sid

frdme

cmly@ed botwenn mid hrcr s, @i smd fﬂms wdd i :.eccsr.a:i
Lydsmuti eylinder eouphiad betwien said frst arm and zaid
second arm.

3, The agricultural mplement of claim 4, whersin said firsg
v and said seeond anm ars coupled fogerher uxing 4 Fonsr
ally vertieal pheot pin.

. The agricultucal implaentofclaim 1, whersin cach ssil
tarth hias an dntet snd said conveyor has an sutler, 5aid posi-

 tinpiog system configored for positicrdng, satd vonveyor ot

fet relative 1o a selected tank infet: )
7, The agricubiral implement of clajm 1. weluding an
outlet avsociaed with ot least ane sald tank, seid conveyor
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8
faving s tnlet, 2aid positiohing system configured foy posi™
Hoeing said somveyor indet talytive 1 said task ovtlsy,
£ The agricul! iﬁzp"lméent" of oiai 1, inchiding an
indicator for tndicating = position of said comveyon
9, The egrieatinred implament of claim §, wherzin esfel
indieator cornpisss o viual display.

3. The agricultuss] implement of claim 1, whereln sid

COTVEYOY BORIprisss ong of 4@t sunger and a bﬁli
11, The agruxu,mmi impdement of clatem 1, wherein sig

agriculiual rosterial handing huplement comprises an alr -

Lart.
12, The sgrienlweral implement of clom, 1, wherein sach
said esterisl lank caxies ot loast ane of seed sand fertilizen
13, The An sgaeulioral unplainent, sunprising
 fraime;
at fsaet one maseriat tank carred by sald fame;

a wonveynr coupled with smd Frame for conveying the

msterisly and

s hydess fie positioning st ¢ otpled wilh ssid corveyer

or moving sald sonveyar i at leagl iwo direetions o a
saleetod oie af 2 plurelity of predetermined p-:*a;hcm\
Bt zsst one arm IgAreORIecling said conveynr with swd

{rarei, Faid ot feast one arm invhades 2 st ara coupded
withos second acrs, snd suid positioning system mc.}ud(,s
& first hiydraulic vylinder coupled between swid first sr
aind e Jrame, and 8 second hydrsnkie cylinder cen pl_aci
Betwoan savd fret am aied said second aemg and

a Haird hydesle eylinder coupled between said second

wom sad said comveyor

ik

&

14, An agieudiurdl Jmplement, somprising:

a framy

at Jzsst one- material ek carried by sa3d Frame;

a conveyor coupled with said fame for onwiying e

material; axd

» hydraskie positioning avitem soupled withsaid conveyor

Tor mvving said gopvayor in ot feast two directions s a

selected ane of & plurality of predetennined positions,
said posttisning &ystam including at bast two hydrantiz
ayhinders coupled with said ootmeys, antd- mciatim,g an
slectrical processing circull coupled with esch said
lydraulic oylinder, said electrical processing civeuit
Aciming &t Teast one said hydennlic eylindes to position
anid canvayor 3t vug of said phueslity of predeterivined
prsitiong..

15, The sgriculuseal implement of claim 13, wherein saidut
least one tank includes a Hrst tank sod & second ank, sechof
sapd fisst tank sl xadad sevond tank jncluding s fnlet snd s
castlet, said convevor including an inlet and ag ouslet, sald o
of a plurality of predeterniged positians inclading ane oft

‘8 fuezt positicn nwiish sild conveyer outletis pusitioned
i1 associetion with ssid frst tank inlet;

a secondd position fg which smd convavar owtler is posi-

toned in assosistion with said second ek inlet;

afhird position in which sdd onveyarinlei i pu:afzowc‘ i

agsuciation w‘.th 1 Jeast one of ssid Hist tank sutiet and
seid sooond tank outlet; and

& IFAnS PO pOsition.

% ow R & @
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(571 ABETRACT

Al sd cart moledes a seed bin will shoping sides
coavarging #1 & bottom mounted dischige hopper 1o which
2 convsyor i remevibly connected for ualoading seed froms
th surt. The conesyor is supprated by & telescopiag boam
mmmtui an the kid'e of e sant amd i'.‘ue bﬁcu, and a;taxémi
hfrmg ::yimdtr Thc bunm san be n;-mb:d fmm méa o udﬁ
gud Hwe comveyor i attached iy the fBoom vis 8 swivel
amembly, which, onos the conveyor 15 detached from the
send cart, dllows the conveyor to be swiveled 180 dogresa
and atteched fo aneachy soorss of szed, such &anmhcr segd
carl, 8 Rabiogacy bin, 8 truck or railroad car, sic., with ibe
corveyor being directed toward the seed hin fa the seed cad.

Sesd can thus be pnloadiad from Bre sovree and Toades inia
the seed el i e onoveyern The Hitng oplindsr, e
rs:de&upng boom snd the sonveyer oty sre all sl
ighle via 8 single semote comral mndule

13 Clalms, 4 Drawing Shecis
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BUER CARY WITH LOADINGIUME AADING
CONVEYOR SYSTEM

BACKGROUND QF THE IMVENTION
L Field of the Invention

‘The present invention relaies gansrally 1o a bolk seed omt

of the type wsed o Eranspart snd dischage bulk certified
swad and vifer paticnlate agrioutiral products. The inven-

five cart is sguippsd with a beli-type convsvor which is

dotachably coupled to & dischargs hopper positioned prosd.
wrrate the botiom of the seed card. The conveyor 1 suppostsd
Ty s swivel afached b Ge and of & tolscoping boow
assembly. The canveyor car thus b plvosed from side 1o

side and Hfied or lowsted vis the hoom assaesbly. o 1

Additon, the conveyar can be removed fromm Its conngnon
o e a.,ed eart, swiveled 180 degrees, snd used o Toad soed
int the seed ol

. Deseription of ibe Refaed Axt

Beed I apricultural ppesitions has t:adilismuly jan
sold and distribvuted in relatively sonall quantities, such 3850
1o bage. Az modem agricaiieal opdrativa’ have ncreased
in size and dergands tor efficlency heva incrsased, seed
producens have started delivering seed i arger, bulle guai-

bt A saker of menufsciurees have prodeced speciakizad

carts for bandiing this bulk seed. Thuse cavts typlcally
inclu fic 3 mnmyor aiwahcd p:c:mmata i‘u: buL!am DE lht-

use sugcr-lypa amveyors‘ seme wm carts, due 1o the mihor

Tragile pature of the seed, have mc.orparated bﬁil—iy_pa cog-

vayors instead. Qog version of bulk seed cart Is desuribad in
YIS Pai. Mo. 5,257 383 to Sevits, The Sevits oart includes
a Frame designed o receive snd depenss lange bulk bags of

seed By druppmg sher downward into a whute frem a spout.

formed in the botlam of thé bag. Abuilt-d augsr conveynr
thcn 'z:;;llecrs the seeds Emm the chmie and Semveys th P;"rn Up
%Lﬁd :irs!l The .wggar CONVEY wm_ im pivered from sids t_o _wfe
o vaey e dispensing angle of the seeds,

A perblem with seed caris such a5 thai desoribed in she
Sevite patenl, aswell ag with mors stnventional cans which
espmbde grain ceris, bt with specialized featumss for
secemmodating and dispensing locse bulk scod, i ihe
Inading of seed info ths oxrd. For sxdople, in the cage of the

Seviix exrt, heavy bull tags mus be foadsd mechanically

vis 8 fork B, ctane or the Tee, which, for Geld operations,
can be fmpossitle, aod B, @ beal, inconvenient for roauy
oifizr operations. In the caze of more conventional cars,
loose seed mnsi fypinatly b loaded from above the card, o,

i feorn groubd leved, s e scpamste bl ur asgerevpe &

aode to soRdl Sourves sach sy stoesge hins,

availshle, purtinderdy for Beld operstions.

Acoordingly, 1 1% clesr thst a need sxists for an improved
bl send oart with 2 seff contained conveyor whink o be
st both for leading and for uploading the seed o7l Soch
a conveyor should be capably of both pivoting side o side
v cheags unloading aagi%, #nd should b cxpeble of being

‘removed from the sesd cart, swiviled ot least 189 degross, |

sod at,a;‘h@d 10 a sesd sources such that it can be used 1o {oad
seed fnm the cari 8% well as usioad seed out of the cart,

BUMMARY UF THE INVENTION

Iu ttt(, ;uxcu\.s of the prascnu mvmli'ﬁn, 3 {m!lc \,aad cart 52

‘mimm mmmied amc}'arga t-c.pj,er ’l‘he bn_ppm- :i!i:iudes 2

&

\gain, such @ somveyor I8 ot sbweys yeadily

E
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e

0

i
%

e
T

s
et

[=3
w
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3
discharge opsning wnd 3 moldr driven bel-type coaveyor i
terovably connested to ths hopper for unloading seid foom
the cart apd selectively Jischargiug theseed ks receplactes;
such s 598 B'i'ﬁ's an & plinter of wcd drill. The wnveymr is

it ar~:§ thiee boorm, and stated cpuveym, san be ¥ .g%ﬁ a1
Jowered viz sn atiaghed bydeaudic [ifting oylindsr. The hoowm.
can ba pivoted from side to side and the comeyonis stlached
tor the Doom viz a swivel asssmbly including 3 swivel plae
attached to the conveyor sod & swival dog sttached 1o the
Lo, The swivel mﬁmbl}-, anee the sonveiar is el sohed
Fram ihe 5wl cart, allows the cogveyor o be swiveled 180
degrees and sftached lo-a nearby sowes of seed, such as
apather sead curt, 8 slationary bin, & ok or vailread car,
gic., With the eppvayor being dirsersd wweard the s saad bin
tocthe seed catt Seed cin thns be waloaded from ihs source

and losded fotn the seed nart wia the comveyor The Hi mg

eytinder, the wltscoping bowm and the conveyer hydraulic

mnior avs 3l comirgllable via & alngle remor contvol mod-
1,

DBIECTS AND ADVANTAGES OF THE
PRESEMT IMVERTION
The objeciz and wdvantages of the present inveation
inclucks: providing an improved bulk seed Sut; providing
mich 2 seed oar with o storags bin which has sloping
sidewslls convirgtng inta a mscharge hespper sitached o the
Gotiom of the bim; p.oovsdmg such # sesd cact with a
canviyar which is (ethovahiy stiachabile to the dischacgs

hepper for unloading sesed from thy canty providing such

seed cant (o which the conveyar is supported By & telsscap
itig, bonm which Gan be seleniively raised sad Jrwered and
extended snd rétracisd 10 position the conveyor at a desdred
angle aod in 5 desired direction; providiag soch a seed cad

3¢ 0 which the conveyor is siiachad o the hoom via 2 swivel

asstmbly; providieg swch s ssad oot in which the comysyor
can be removed Gom its connection o the gl dlsch,;xga
hopper. swivalsd 180 degrees, snd atisched 0 a noarby
saurge of bull fesd; providing such a seedd narl which can be
direated fromm the sourss of sped bk ittt top of the
storsge bin oo the sood carl o as to bed sood from the
sourcs {nta the sexd warl; providing such 8 seed oant eon-

vayarwhich s driven viz 3 hydraulic mator; provdiag such
asend cart with § push butica reqinte control module which
mntmls Ll.u‘ hyﬂrau.zs.s oy im: t.;if:&t:t:\pmg bm‘am, rhe
and pmvtfimg such % seed caL; whmh i emnemiga{ B
mamudsotue, officlsnt and convanient in gperation, sapable

of a lopg opessting life and which & psninularly weli

adapted for the proposed ussge ot

Triber objects and adventages of this fovention will
lispomme apparent frou the fallr.»wmg dsscn;motz taden i
conjanetinn with the accompinying dravdags whoein are
et foeth, by way of diusbration and exmple, corlai

s smbodiments of ibis inventian,

The drasings cuns: Hete o part of ihis spwsim.usm and
include exe mpi:ﬂv eribottiments of the present inveniion
anel ihostyate- varlons objects and foatoess ool

BRIEF RESCRIFTION OF THE DRAWINGS
PI0. ¥ s 2 pevspentive view of a sesd cart fn doonvdance
with the presem tevantion with sn alisched conveyor sup-
poeted by & telescoping boom and fiftiay cviinder
FIG. 2 is saothor perspactive vizw of the ;ced cat of TG

1, [estrating the intedor of the seed bin snd 2 munbs of

ertiss braves for bracing e wlescaging o and 1hs Jifng
eyiinder.
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FIG. 3 s side elevational viww of the ssed carrof FIG.
1, Hustrating the convapdr piveded o the jeit in solid fines
and, {n dotind Bnes piveted 1o the vight
FIG. 4 i a partially schematic sad slevations] view of the

seed cartof FIG. § dong with 2 somplementary seed souree -

cart which serves ws » sourie of seed for the inventive cart,

sud with the conveyor befng removed from sngagement

with the inventive osrt for connestion 1o the complementary
seed sourse carl.

FIG, & is a partislly sohemstle ood slovaticnn »iew of the 7

sced ot of FIG. 1 slong with s complesntary sstionary
seed source in, and wWith theconveyar swiveled 180 degrees
wad inssried inte 8 maling discharge hopper i the hin.

B o e s gremy enlarged, fmgmcsmary cross-seconal
view, laken along lins = -6 of FIG. 1, Hlnsicaiing a twor
dimeasional swivel mennt for tha w:d r:an COTERE,

FIG. 7 is o greatly (;_uiarged fragmentacy vogs-sections]
vinw, tiken slang Hoe 77 ot FIG. §, sewd Roether usprating

the slructsre of the swivel nun For the seed cart conveynr,. 2

FIG. 8 s s greatly eplecged, fagesatery peopentive weow

Husteztiog the removable sonpesiion of the belt Aype. vl

voyor to this sesd zarl dischargs happer with e comveyor
Ikt shown 3n phantem Hnes,

FIG. Qs an enluged, pardislly schematic, sids slevatinnal -
viaw of fhe ssad vt of FIG. 1, ithetrating e fpdaulic:

systen and conirols fov the zonveyor, The telsscoplag boom
sl the Liffiag cylinden

DETAILED DESCRIPTION OF THE
PREFEREBRED EMBODIMENTS
I Indroduction zad Environment
As regquied, detslled embodinmats of the present imven-
Lt ave diselosed hersing however, i b 3o be uaderstood that

te dislosnd embodinsns are merely vX{—!ﬂpkﬂy af the 2

invintico, which may be smbodied in warious forms.
Therefore, spocific sirmsmueal and Buxctinns details disclosed
bereia dre pot to by fnlapreted a8 Huiting, bl merély asa
basis for ihe elafms and a5 4 ceprasontilive basis for luching

ang skilled in ihe wl o varioushy emplyy ihe present

invention fn virtually aay Agapmprmm}y detailed simciure.

Ceriain ferninvlogy wilk be used fo1hé Iallowing drscep-

sion for supvenismes apd rofersnce ooly and will oot b
Baifing. For example, the words “wp®, “down”, *right” and

“laft W‘Ii rofer o directions tu the drawings to whish as

referonss is masde, The woads “in” and “ou” will refer o
direciions towapd and away frow, respectively, the geamet-
rincenter of e siruciuoe bedng referred to. Suid lerminotogy
“will inclisde the wonds specifically mentioned derivatives
thereof sud words of sioslsr hupodt,

i1 Seed Curt

Ruferritig o the drawings in mivre deisd, seférene

dnmers 1 Hy BIGS. 1-3 yen’em’l} dusigntes 3 seud cart n

apeoidince with He gresent inverdion. The G cinpises
x lower frame 2 connected o & tongue 3, The fosme 2 i
supported by o axdes o, mack with a paly of wheels 5
sttached thexsi:

Aograin bin, geoetally {ndicsted as 13, cotmprises 51 uppe
portion 12 with substantially veotical sudewalls 1316, The
grain bin &L & supported by 3 pair of rectanpalar fracwes IR
which are atisched to snd extend upward from respoctive
opposite ends af the Jower feme 2, Extsading dowaward
rem ta upper pastion 18, s bin includes & lower portion
20 with hee lri.'mgniaf sidewsll sxtansinos 24, 22, am} 2%

(FI1G. 3} sach of which dapors fowsrd 2ol doweward b

convergs gt inlet {not shown} whith opeay inlo & tis-
chargs hcmmr 24 e s canvontional Teshion, this structire

-
deg

o
=1

-
b7

i

=

W
Pe

e,
n

&
direets 8 sl o mber partiznlate nyatscial stored othe Wi
11 toward the dischange hopper 24, The dissharge hopper 24
slopes dowmwand and iovard foward & elroaliy dschargs
apning 28 such that sl send or sther particulsre matsssl i
the hopper 24 I directed fowaed tns civelar discharge
opening 25, The discbsnge hopper 34 Includis a pumber of
brackets 27 wnd 28 attached jo the opiaide thersod sad which
warlislly surtound the wrenksr openiog 25, A threaded stud
29 Py upward from the tep of the dischacms hopper 24,

i The Jower porion 28 of e bin I3 inclodes a fourih

{riznguler sidevesll 30 which is odsated substantially vorti-
cally
Abelt- t)rpc r:anveycr 31 mcl ud"» an adm*t ate ncm-,mb_’iﬁ

Hange 33 3% mrm.ecxed tcs ;mri 9);1{‘11(!5 oai.wafﬂ fmm the

‘bottom of the convevor bousing 320 The Bange 33 metsy

with the cireular opeming 25 i the hopger 24 (FIN. ®). The
cirwilzr Bange 33 has ditached thereto a perimoter chesular
plate 34 whish is inveetable into the brackets 27 snd 28 and
3§ retained fo prsition adjrozni the opening 23 via s securing
wadge 35 firted omo the Threaded sind 38 and held thers vis
a wing it 37 The convevor 31 is thes emovably coupled
12 {he hoppsr 24, The conveyor housing 33 i5 givatatds from
side to side relative to the hopgrr 24, as shown in FIG. 3,

- wwhide wemaining sitached theesis.

Approvipmately twvo-thitds of the Wy up ihie. couvs}-csr
hc:‘asmg 32, a ciroular swivel plate 36 s weldsd sbout the
periphery of the bousd g 32, The swivel plste 38 formis 4 st
of § swivel assambly 31 which also includes a swivel ring

3 anssmbly 42, The swdvel sssemibly 41 is besy dlesirated o

FIGR 4§ and 1 The swivel ring sssoibly 42 ducludes wi
uppey aad & lower ring 43 and 34, raspectively, spparand by
a plurality of spacing bams 45 aoreved abont the periphery of
the rings 43 and 34, A plurality of (heeaded boirs and mating

- outs 31 sstend shwough the vings 43 and 44 and the spacing

bars 43 10 clamy the rngs 33 amd 44 topether in 2 spaced
configuration. A plurality of beacdng rolters 52 ars rotstably
held belwear 1he cings 43 and 43, with the rollses 52
supporting ankengaging ihe swivel glae 36 such hat the
swived plate 36, and the aiiached canveyor hnusing 32, 2an
fraaly swivel 183 degrees or e within the swivel ring
assembly 42, The swivel riug esserably 42 s pivotably
attsched 1o a telessopiop bobm 83 viy & higge 54,

- FiG, 6 also {flusteates the inferier of the conveyor i‘ousiffg
32 which carlisss ao caditss conveyar el §5 which sareies
3 phislity of spaced paddles 58 fur carrying seed upward
fhrmgl the sonveynr 31 A mmber of idler roliers 57 hecp
the belt 33 mpart as 3t passes over wself and 2 bidraulic
conviysr ditve moler 3K {(F1G, ) s conmmusd o difvs the

i belt 35, A relurs conveyor mller 39 i ponifionsd proxintate

ihe bortort of the vorveyai lmising 32 wear the cieslar
flagigs 33

The telescoping boom 33 i3 alteched near ihe top 6l 4
wisrltoally orepted lube &1 swhich tuhs 81 i, dn: turn, p:V(‘»l—-
atdy attckadt 1o the upper sidewnll 18 of the seod bin 18 via
& pit of suppirts 62 and 83, A bydrante lilting ovlinder 44

-ig sitached al vo¢ eud o theé tubs 61 and a1 2 second end lo

the tolesoping bamn 34 A plaality of cooss fraces 68 ze
positimed jnside of the send bl 11 4o oxder 1 grovided

¢ snhauced strength and rightiy to the Sdewstl 18, and higs

o Ismvidﬁ ;:fiﬁq‘cigtc Suppo.r! o the ielsscoping boom 33 and
BL struimﬂ

The conveyor 31 iz thus be wsed o wpload seed from e
cark 1 via the discharze hopper 24, wliuh sosd is carried vy
the copyeyer bousdng 32 via the belt 55 apd paddies 56 tibs
inp thereai where the seed anters o flaxible discharge mihe
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&6, The nomhination of e tﬂm«pmg boom 53, the Hiting
cylindse 64 and the pivotable sonnseiion of the conveyer 31
I the dischasge bopper 24 allows dlscha'gm seed by be
directed et virtually any desieed fecatbm or height along the
coaveyor side of the seed cant L

Pii‘h & and § ilustraie the enhaneed vmmxhiy o the
inventive semd carl ¥ oagd CURVENDT AL Ta FIG 4, de
sombdnsiion of e Wing eylinder 64 spd she telescoping
boos 83 are wsed 1o Hit the oopvever 31 cat o rmgagﬁmem_
with the sdischarge tegpper 24 in the seed cat 1. The
sonveyor 31 3x than swiveled 180 dogrees telstive Et: the
boom 83 visibe attached swivel glate 36 snd the swivel tng
asseinbly 42, The Jilting cylinder 84 snd the boom &% are
sheu lowoosd, ths aliowmg the s 31 to be sngaged
with a mating dischasge hopper 71 in & compenion seed ot
T2 (FG. 4) or 8 siibar hoppcr 71 in & compsaion ssed bin

73 {If?ﬁs 31 The vovveyer 3, i ﬁl:iﬁlimﬂ toe performitg s

widoacag “funciion, thus ek worves w dual Funetion of
allowing ths seed cart 1 lo be loaded :mm ati extecior sesd
soures, such 46 the cart 72 or dhe slsBossry s 73, OF
cotrse, while the cart 72 and the bin T¥ have been shown as
s seed source for Toading the seed carl 1, any suitsble soumss
of sced can be connecied to the conveyor 31, such as &
semi-traifer o ratdemad our, silo, ete

I¥, Hydraulic Systom snd Contel

FIG. ¢ iflustraies e hydrsulic sylstem and et for 2
aperaiion of tiesied carl 1. A hydeantic praseurs Hie 83 snd -

a retum ling 82 are cospested fo a hydranlic pump oa &
pulting fractor{not shown). The linss K1 and $2 werminale in
3 thee fenction sclanoid velve 3 equipped. with thess

solennid conmalled walves 84-86. The soloooid walves

84-86 sre connectnd o o winsd smole control modnle 21
equippod with three two-way switches #2334 which
swiiches 9394 respectively contral the valves Rd-88, The
solenand walve 84 &5 coupected e hydukic Hpe paic 95
widnh selectively supply sod rehim prsssurized hydrankic
fleid teand Fom te tydrashic eonveyor dove maror §8, The
vatve §5 ds connected 1o line pait 86 which scheabvely
supplies and peturns prossueized biydendic Baid b the tio-
scoping bunm 83, Ploally, the vilve 88 is sonpecied to Hoe
pair 87 which seleclively suppliss and miuras pm;\urnd
hydrantie Buid wo be Bing ovBoder §4. A davapering Sost
control 10T 45 pmmdoﬂ i Bypass 30088 Pressire imm ihe
Hfting svlinder 64 fo dampen sny drapaatic shifts o the
positing oF the twam $3.

With the seed vt hydraslic sysiem and contrel Blestrsted

in FICH & an operator can rergasely oontsal the Hifting and
lowisring :;f the boom 53 iy the Hftiny cylinder 64, the
exteaskn sad retesmfion of the boom 53 fiss1f, and the va or
olf sats of fhe conveyor drive motor 58, Thiz allows for
weich safier god toore clialds gperation of the seed catk T by
allowiog an upsmw posttioned oo the grovad  ackievs
this thess way contol. I shonid be poted thal, while the
ropnods gonirel module 93 has een Ofustented 5 a0 wiess
compeetion, & radio Beked sonlol module could be sulbsli-
e tharefor

While the ot 1 has been denpeibed berein as » bolk saed
e, it sheuld be poted that the presest lnvaotion, incheting
ther dirzchahle, swwp Hing crmva\;or %1 cun also Em us.uci
ma&:mia carriers, W h.le the mmfc}ar_.ii hag been. dt‘smbm
a5 w beli-type convayor due fo e relaivply fragile natnre of
btk seed, 30 augse-type convevor couid also be detactable
sanpected 1o & similar fastion.

l' 'i's fizus b be un’d sesbod that Whi‘c cecksin !’i:rm:; of the

i1 is solio bt- Yimite b s s:pa'c:ﬁc fwmq or an*.mgemam of
parts deseribed and shawn,

e

S 3

@
Py

&6

53

£

Wiat 5 cluimed aod desived o be secured bv fLéttues -
Fatent is us follows:
1. A storsge and trensport vehicle compriving:
a. 8 dischasge potot; )
b, 3 stomge bin connected o said dischargs point;
c. # canveyor delschably connsciable fo said dischaps
point, gaid convevor inclading an slongale housing;
wagh
& 5 conveyor suppart sfructure, said support steucture
tncluding s swivel sscembly attaeiiog suid wveyor
housiog io said seppid stustue shd alie tnaluﬁmg 5
Jelescoping boom with an Inner sud pivolsbly atiached
tecan etteriny side of said bib snd & cybinder attyched i
s81d boom, s3id gwivel assembly being astacksd s dn
oipter ood of gaid baom, thus Allowing sald sonveyot to
be srlzorively swiveled 2l Jessr 180 degrees abont said
suter end of said booma. '
2. Aveldcle ss in chaio 1, whersinsaid convséynr fnchides
3 dve motor, said vehmle fusther cowpeising a romeds
cendro] which allows an operstor jo sn,q.cmely exisnd and
rfract said tdascopmg bowan, to selvctively extend amd
setrac said iticg eylinder, 208 to seledively start and stop
SRIC LONVEAr nOtor

3. Acvehicle a5 in claim 1, whergin said coaveyor is &
Bell-type conviyor with sn endlsss bell driven by said matar,
suid belt supporfing & plurality of paddles fir raosporing
granular maderiad aloog s intering of said copveyor housing.

A Aslorage and teamsport vebicle comprising:

o8 dischiige polat;

b & storage bio conaeeted o sald discharge pofay;

. & opveyer detachably coneecizble io said digg'gla:gc
r:vc:smi “sald wmmveyor m‘is:img s glongate howsing
Pl

Sa comeyer suppori sirictete, ssd suppoit stoodiurs
Iﬂc'i"diug 3 swivel sssembly attaching said coaveyor
hoigsfey to said sugport sirecture, said swive] sssembiy
ailcw;ng said conveyor 10 be sclectively awiveled w
jeast T8 degrees shout sadd support stnidhue: suid
swivie] assembly comprising

&8 swivel plate rgdly secursd abaut said couveywe
bensing; and

T swivel ing sssemibly mvo!ahi)f attsched # said
support siruatuse, sald swivisl dag assvmbly secaminn-
duting yaid swivel plave such that spaed swived plare, snd
said sttached smveyar, can b fready swiveled about =
Jongimding axis of sald comveror hoesing.

5. &% vebicle a5 in claim 4 wheein said swivel g

b

#, an npga( a;ac! % l_t:vmr sewiw_:l ring; and

o pluratily of bewrings connmntel betvesn said wppis
andl Jower swivel rings, said buarmgs srruyed shout the
periphiery of said swivel plate such thiut seid swivel
s is supported by snd ven be swivalml wlative o
saidd bearings.

6. A storage and {rapsport vebicls cempiising
5. A discharpe point
b 8 storige bis contecting {6 sl disvhungs goint
£ 9 Bouyryar detzchebly sonneclabis o said dischargs
poinl, said conveyor imduting sn clongsie housing;
i )

4 COnveyor seppact strustise, ssd Supporl siuctiss
inchuding a telospuping boum faving an juser end
pivotably aiteehed fo said binand 8 swivel assembly-
pivotably atleched proximate . cager end of said

d
4
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boam, suid swivie] sasembly also baing attached to sajd
crmveyor housing so 38 1o allaw gaid COEVEYOT T be
selectively swivalsd ot fenst 180 degress relas

“pdemerping boow, wud a Nfteg oylinder smisched:
direetly to suid telaseoping boom, suid Bfting oylinder
salectively Bitlng seid boom snd the atiached swivel:

sasembdy and comveyor

7. Avehicle 25 in clatmﬁ swipsrein said- c:csmreyqt includes
a drive potor, said veldde further comprising s remote
control which allows an oparstor to selectively extond spd
setrach 2
sebract said lifting cylinded, snd to sslectively start and stap
sait] covveyor wmoor.

8. Aovehichs ay In clam 6, wherein said sonveyor 35 4

balt-fype copveyor with an sodbsss helt drivean by sad motor,

said belt supporiing & pleclity of paddles for fnnspocting
geanular material slong s fnterior ol sd eonveyor housdng,
¥ Asterage wnd transpon vehicls compriging

w.a gischarge poing;

b: & slorage bl conmesting 16 said dischirgs peint;

o ® romveyar derachably comnectabile 1 Aaid dischsrge
goint, said wonveywr incliding e elopgate fiousing:
gl '

d. % sopveyor suppod sirsotare, said supmal stcickues
including & icloscoping boom having sn faser ecd
pwcm_ﬂy stiached 10 said Div and a svivel sssembly
pivolably attachiod prosfaals an ouler end of ssid
oo, said swivel assemably slso being stiached w siid
convieyor heusing =0 a8 to sllow ssid conesyor 1o be
seloctively swivelod ot Jenst 180 degress velaive 10 said
rﬁifumpmg hoom $eid swivel assombly comprising:

iop swive] plare dgidly secived sbout said COOVERDT.

. housmgg, and

i 8 awivel ting assembdy pivedably attached o said
i}udm, s:ud ﬂcwwcl fing aﬁsembiy aca.nmmrdanng
avached cmwayvr can be fucly swmied a!:rm!t 2
tongitndinal axis ot said comvayar housing,

W A comveyor systew Bor sttachment fo & slorage
orainer, seid storage coatainer ncleding s Sischarge peinl,
said system comprising:

% & gonveyor delachabiy cospesiable to said discherge

point, sald ceveyor inslnding o elongste hovsing;

b. & zonveyor suppor sivecture, sad suppor! stractans

inchuling  telescoping boorm with s inver sad pivat-

b3 teliscoping boomg to selechively witead and

0

pes

25

14
[<3

ki

43

]
ably sitachalbils bosnid containey, snd o swivel asssmbly
pivotsbly attached provioate an outer ead of 5sid
‘oo, suid swivel assembly sk being attached fo said
‘eoaveyor bousing so ss W aflow said corrveyor i b
selectively swiveled 8l loast 180 dogroes rolative o sxid
felescnping botmy sl

. Miting orlindes stiached bebween said taissooping

“henn and suld coatainer.

A oonveyor sydlem 5 o claim 19, said vanveyor
mcimimg 1 delve mosos, said eonveyor systen fasther com-
priging a remute coutral which ailows an operator to selee-
tyely extend mnd et said telescaping boum, 1o stlec-
tively caicnd snd relrsct %aid liffing aylindes, aod o
selectiviely start and stop said conveyor moter

13 A convevor systm as o elsim 18, svhercin said
conviyor s Tell-type conveyor with 3o sndless belt driven
by satd motor, seid bell suppoding & phizality of paddles for
ansparting @enufar mxterial along an iterior of sad
EORYEYGT nusing.

13. A womveyor system o silachment 10 % slocage
errlatner, s¥id storags eontainer Including a dizcharge point,
said system comprising

2. 4 conveyoy delachably sunnectabls o said dischtrge

point, said comveyor inciuding sp elongate bousing;

b. & oconweyor support structure, said Support stusino

ineluding & wlsscoping baom vith s fnmer ead pivot-

#bly artechable W said sontainer, and % swivel assembly

plvotably aitached proximate ab outer end’of said

o, said swive] sssenbly also befag sitsched tosaid

conveynr housing s0 &8 1o sllow sald conveyor 1o be

selgniively swiveled st Josn 180 dogrsss selistive b said

felesoiping botim; wnd

< a lifting cylinder aitached 15 sl felescoping bonm ssid

svavel assembly comptising

i & swavel plate dgidiy secursd shoot said omwveynr
hiresing; swd

i a swivel ring assewibly pivobidy stiaciicd 19 said
boom, said swivel ring assembly acz.cmmmdmng
suid swivel plaze such that ssid swivel plate, and said
sitached convayor, cin be-freely swiveled about g
Tongitudinal axdy of sl conveyor hausing.

o

N T
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models 3750, 2750

There's ao better way to improve the eﬁié’i_ﬁ_ ofa fmlk seed-handling
sysfem than with the deuble-duty Unverlerih Seed Bunner,

The dughcampartment Unverferth Soed Runner not oply defivers seed
directto your planter or drill, its lnnovative, patented design allsws it to
fill iselft The model 3750 has a sapasity of 378 cubfe feet {375, 50-pound
seed units); capacity for the mode! 2750 is 275 cubic faet {275, 50-pound
saed units),

The cupped and clogted §-inch tubs conveyor gently cardes
seed at speeds up to 12 bushels par minute. For self-loading,
the conveyor ratates away from the unit

The 18-foot stael tuhe with tefascoping downspout
means you'll fill the far comers of the largest
plantars and drills, and sven bulk-Hill planters,
with sase. Dual hydraulic levers for con~
veyor control are located st both
the hoppar and downspout. An
aptional electronic anfoff con-
trod is also avallabla.

UM~ FRandOU0289
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Unverferth models 3750, 275

Seed Runner: Excl_uswe self-loading design

-+ Unlosding efficiency iv anhancad by the Unverfarth Seed Runner's

patented conveyar desiya allowing it to rotate a full 180°for
-self-lrading

« Tha conveyor can aleo be pesitioned to 30% for material transfar
hetwasn two other units such as sulkseed container to gravity box

» The hingad, two-stage teloscoping downspout swings out of the
wity and Jocks back when filling the Seed Runner

« Duiai vinwing windows for essily monitaring earterts dising
{nading snd unfoading _

» Poyeared by 23 bop. gas enging with aptional electris start

« § inches of hydraulivally operated veriesh-height adjustrment for
gasy movemant inky the loading oy {ransport pesitions

* The conveyar hase features rollers, pivots 3 full 180° end carcbe
tocked inve phate for urdoading

* Easy -ppeting 5 % 5" dedrs with rubbar funms! regulate grain flow
into thie convayar for fastuﬂioadmg angd ﬁlﬂ perc’an’c sead use

* The top-mounted, §-eubic-inch hydrauliz sioter puils the bak for-
ward, kepging it tight for the most efficient seed movement and
vedued motor stress

» Hinged door at bottors of enaveyor for complats cleanout

» The anveyer Jocks into the transport position at sither the
front or back of the tender

+ Rtendsrd marker lights snd reflactive striping enhance
iranspont safaty

+ Qpiipnal scala far verifying the quardity of seed daliverad/losded

» Steap-stopad sidewaslls ansare fast and complete unloatding

» Stendard snug-fitting, 8-ounce, roli-over iarp protects contems
from the weather and atays ightly lacked, sven st Nighwsy speeds

Mount the Usmrfanh Sass! Rupmzr an gour oway Wack o7 frailer or choose tie heavy-duty $ped Rummnes trailer;
» Hoawy-duty stgal construgtion

» Rubhar-cushioned swpaasm and higkww-mteﬁ tires for & smooth ride

» ?npia axies with eleetric brakes tor madet 3750

« Dl sockns whth olaetsic bralies b modet 2750

* fnchides fintle bitch, !:glﬂs, rafleolovs and transport chains Sur snhanved hightvay safety

Tigs to oontincing hmprovements b the dasign and sanacturs of Heverfarth products, 2l speifications contained harein sre sobject to change withom netics

Raw vour nearast Umfeﬁ rih dealer sada;far camp{aze detaafs 3bawf rfre Seed Bunner,
cbee.ii our Web site ar W, umfeﬂ‘srztr oo or call 1-B00-3 Z@&Eﬂ!

1S, Palor SR,
et ol apgiad for

Frt e
B

- e Unach Musafactiilng €0, s e
il SA PO, Bow 357 » Kalida, Ol 45353 25??«"315‘3‘;@?&“"5%
ok . . ] souft Cnveckats Mg
&‘“‘Radnmsmumémm el ol {413} 5323121 « FAX {415) 8322458 Eytr gmﬁm o amt;m
Uewsfesth Manafsstusiog Do, e Xalia, SR urnaderth.com el Kidds i 4 Juse )
St bty b Tabifemia Ggm orwz, g -
bk, Horth D3kets, Devgos 9 Lot 1-800-322-6301 UETRINDADE
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LIS 7,500,817 B2

. i
AGRICULTURAL SEED TENDRR WITH
MORBULAR STORAGE CONTAINERYS
RELATED ADPLEATION

This application elalms Benefit weder 35 USCL 18 of
W&, appibication Ser. Mo 60/GI 1876, Fled Fel 16, 2003, for
FRULK SEED TENDER™.

FHELEF OF THE INVENTION
The: presat invention nolsies w spparats o hendling

ageicnlivral saed o bulk fomu i pertieulan # eliteyso o
1swiler or wheeled tender a'!apscd 2 bar pubhed by » wohicle

such o L trock, sad containbuyg seed te bulls fond or slored In

Targes, hosvy containers, pr!mmly for wpp}ymg agricuitiral
TUS LROp gﬂame:s . gred ritle ur e Tke, with seed
although it may be usod for other seed Etaﬁﬁhm\ applieations
aswell.

HBACKGROUND OF THE TVENTION

T topm plantin”™ a8 usod Twenin. it is Intendid o nclide
all‘types of phuning machives, sueh 3% e conp planters.
prain deills and sy other seod planting dovives. As planters.
hevome farger and larger, the seed stosage impfx‘m OF COR~
“tainers onmedern plinters hove plsn hoeame § fasger i wapi-
:13( such et oar thig,n 2 farpe agnieulivral phinter 3 capable

wlstoring veed in quandiies whicksre of wﬂ&sn&‘s‘qmsﬂwaglu
ansi thare e boon AT SIS W mechspive the Riling
and eefilling of planter boppers or seed bing with seed.
Muchamsed ﬁihngniwmi toppeesor s saves considersble
fisme during the planiing season, when Hme 1 of & profvinm.

Most prior sttempts I provide o seed supply teader B o

< plaviter have Been linited 10 2 siagle type ol seed ot 4 wves
fire, ar i A siaple type ol seed cantaines, Such shenipts arg
Tenied in that o fanmer way dee the see phnter 1o plant
iffsrent varistien of sced 1n the sane feld, Bulk seed for
pupuhnmmlmn.ni erops such oy comuand my boans 8 now

distribpted in ange boxes, fndes wrseed g3, depepdig upon 4

ihe prodducer of i seod s the gty and votume of seed
‘being transferred. The woight of tha contaliers roquires gow-
ered ity for handling.
it is Uus desirable to bave o seed trder which is mot unl‘}*
portible aed sdaptable 1o the vrlas shoadons Hund in
different frms wnd aresk, bui sehich e copabls of handiing
Targe volames and vongidemble ‘mgh{ af seed, and which is
alsa capabbe ol sty mg seed canniners of i Terent vedunes
alfor configurmions. “Rar ki faibifiny, Fonthes by
accommbduiog 2
seod trniden, a pmblum artses e echanizing thedizrbution
o sood foan the varions comainess, parkioniardy as they an
ocmed B diTerent plives ans tender, o5 well as having e
wehichs atCOl’i‘:mﬂddlL gotsainers of ditferent conligusitions.

BUMMARY GF TR 'INWTR_\E‘TK)N

The prezent iveition includes ¢ lesllor buwing soppsit
whenks wred g o sckipiad 1o be hitehad g ek, The
ailer frams inchudes a puide’stppart ok exieading jougl-
“udimaifyofthateilec Avasod horddn, “Jongirudingl” refos to
the direefion of ravel of the wailer, “Transverse™ refors to the
“side-n-sidedivec thon relative o Hhe direedon of tavel.

Iarer mposher of saad Cominers on e 59

i

=

e

-

ey

=
brd

=

“a

-

ik

By

A conveyrtr is mieunded (o the track by o terrer rotatable

bt a vardeal sxly. Prefecally the e & locsted 1o one
side oF the wailes and the weret and sopveyor move bergalh
Ul oed stoiige Blns, This arrangement peemis the et io

ca destred Jarger cuntslner or

intermsiinte stee o trog plaimiers o

2

s 1 iu;}hm.'iu(i‘i_us_s_l direction 5o as o palu] ol g
gravity From containess lncaiod sbove this ronveyor inlst and
chther o a foragrd o resr position. ms the ueiler o die
wrastier, the forwsed and repr seed condainers noed ot e the
rameeonainer sz or configiration. For examgle, ape cowld
be s relatively Iorge bin axrending the Al widil of the tmiler
wisreis the wihers coull by two smallar comlsiners, Tnoated
sidde-by-side, apd boving 4 combined width cgpalio thewidih
of the Iargue eoniaiser, deparding upnn the axminet in which
e distribintor or seed massoineer sloots ty ship aad rogs-
worl i sed,

Thus, the conveyar is capable of moving along thetmek o
diffirent volod positiong iy Tonpodingl direction. The
stopusge contaiiaers may te procdded i g puather of diflennt
shoos, types, and configumiions s that ey may be ranged
st sdapted for pasticular containery. whitls betteg swit the
ieser s needs s convenionee.

The wirset and vonvepor Jalot hopper are. positiane) o
v fongitedisally along the e, to be positipned beaeah-
e s wonkaiiiors loemed
sictebeyesicke, which neay then be unloaded by thevomeyortn
Ril = planter box or graly deill, or for ovher seedd handling
spplications,

Thowonveyar may be temed by e wrres phonit it vorticad
axis betweein (1) 9 side positioi oy unloading seed! (i)
farwartd posiion s extonding Torwardhye whoreln the sone
veyar bs Joested between ihe sidos ol ihe tiler nnd i ot o

it for st o () to the reac ind extending senssadiy

for pardomding or TR, Toany longitdissl positiaing of
the papveyorn e Conveyor. dﬂuwr} tishe inay be rmiswd or
bowvored ws desiosd, This lesure ie comverdont s well as
cevppuiival becarse soime planters, particnbrly laoger vk,
Tave giorage hoppers which typically fwvoe an fnfot cpening
higher tn the convemione] seed hz:pp&m of, smatler or
 exgnple. Moo,
(s arrangeinent (Le., raising or lowerag the elevation angle
af e whilar coveyort peemics dhie sopveyor o be mised in
the styragspositnn, b lowered daring delivery or useappli-

RIS

Theability 1o rafse and lowee the vaload wuger also perigits
rui ke or bins sarded on eeler te b movlud o o
lovwer elovadon. thus, lravering e conter of gravity of ther
ji ':s;mi pmws..;m, o ltm’ wh;bw it imm‘mrL s wall ds

lt“lll.

.d;g_r.;.ug u;z_!g;sciu;g p».rm\ty :mfoawng_m he .dbb(l.[ilpl.iﬁi‘.l.‘fi dl
Cprester beighes than herelofbre uzing, swieentionad teeh-

Rigues, Wk wiliang the Bl shamtage of o cheated bell
uperyne such s disclosed in (58, Pat. No. 5,170,648, isaded
JanQ, 2001 Morenver: the use of a purvered convevor e BH-

iz pleaiter hopper orseed bl improves e stormge copaciy,

as well ax the phility o place the navayor and fis mawni on
Hatbed seint-sailers. or other tesilens. Thus, e ond user iy
dlrendy s nng of these bypes b and dues nat, thewe-
fore, huve to parehipee o new iiber or bk having # sposial
helght requirement. In othier woids, e present ivention
permits net only Tewibily in pusiioning aad elevatitg e
unload auzsy, bt also peomits e aser 1o monnt e saradtre
of g agety of vihicles, ncleding tilers ur toucks of diflar-

-cint hodghe.

Dther fearines and advonisges uf the piresent inventian will
be gparent o porsons skifled i the art from the Sllowing
detuatheddeseriptional s grefemsd erdodiment. scampeis
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3
by e atached dravdng, whersin identics] reference muner:
als vk sefor oy e pacts dn the various viws,

BRIBE DESDRIPTION OF THE DRAWINGS

FIG, 1 is @ sight, front perspactive view of 3 sead tsader
incarparatiug e present itventfow; taken Jrom & feont, Jeft,
“NPPEr Wi
PIG. 1A ts 8 frowr slevational viswe of o seed funder inoar
pom!mg the present Jvention;
FIG. 3 s a view simiblar to FIG, 1 bt Wik T year grain
storage bins eshown in eress section mken dlong @ vertical
FIG. 3 i an uppes sight perspertive view of the truiler, the
LORVEYRE in theuntnad position, and the treck sysiem mount-
ing the conveyor o the trailer fama;
FI3. disa plaa viow of the tailsr: lmn.waveyon sithow tie
siid bing;
FH3. 5 ix a peesperiive view without the wafler, of the

sRorgEe e tidoad nicdule, taken fom a forvird aod upper

et side, showing the unlesd sonveyor and {18 moui, acd ong
modulsr suppor] structing fc:»r}be irverhgict seed stovege bin oy
iy
FIG. 6 g s fw‘li atevatipnal view of the seed bin support
mcdule af Pl 5
Fit Tiva persw{we vigsy similario FIG &, bt withivwe
modilar sead hin supports, locatad fore and uit ofgach niber,
‘and weith different configmaticns ol peet stornge bins fore; and:
aft;
E'EG Bisa clase~up porspective visy ofa w6 bin SEpport
steueturs for mnumm,g twi seed biny dde-by-sids an the
“rviter, mken Toom s farwand, left and shightly elevated per-
Epeetve; 4nd

G @38 gt side view of the seed bin storage mosdute ol 5

FES: €.

DETAILED DESCRIPTION OF THE
ILLUSTRATED BMBODIMENT

Referring first to FIGS, 4, 1And 3, The sead tender of the
prosett inveion inshides w wheeled wailer genewlly dusig-
nated ¥, an nnload cowveyor generally deh;gna!ﬂd i1 and
Tocated towasd the left side of the tralter ¥a FIG. 1A {when
foaking n the direstion of fravad), ooz or more seed bin
inoduleg pensally Jeshgnated 12 (FIG. 1), and at et ot
seéd stopage b 18, As nred herein, “Win” b intonded yo-be
stnsirned breadly to include sl wenner of wantalner, yogads
Jess of size, shaps, configwation of material (nohding even
Hexible hags). Broadly ipea!fmg_ the wweniton inciudss
el bin wedade 12 and @ wipport velicle. s the Hustraied
amboditrent, the sopport veldele Is shown 33 3 ailer sinply
because # teniler mighit be provided by @ manudsomee of the
entive systen. However, the :>uppur£vebxci» could i truck,
as wall, sdupred for supptisg and securmg the seed bin
mndude, bersuse the geed bin module i seif-contained and
not dapendent tipon the type of vehicle which transpate stul
positieas it. ) )

SHH reforing to FIGS, 1 wd 3, the teilee § may be of
comeentions] d&stgn‘ incheding a frama 15 Gited wilin draft
wangiis 15 cartying, # desheed, 2 support stand ¥7. Pairs of
Torward ard rear whesls desiguated 19, 26 raspectively in
PIG. & supput the frame 15 as well us the sead bin module
X2, vonaprising 4u waload cowpveyor 13, My support medoles
12, which serve es mousts for m.dmdual ghorage bina 13,6
sweli as the conients affhe seaid ddorege bing, while permiting
the ireiler ansd ity load ta e puiled by & vehicle oy teck.

A

o

&

-é

-

44

&

4
Theversatility and i iy ofthe presan Sroveron Iy best
e iderstond from FIGS, 1 and 7, towhich reforeiics g g

mde A “,’Lpur‘f‘!ﬂiﬁ‘ﬂi"e [:t'}mpﬂ’@!i}g GR2 0T more bﬂ‘ Ruppoxt

modues, seenin FIG. 7, s moveted to the conventionsl fame
15 of the tmiler 9. The supzfsirucn.u‘e, genm!iv desagﬁamd
10, neludes a lower Bame 22 including & serles of transverse

metal bars, wideh may ke reclrngnlar tubes, welded oy ofh-

srwise affived 1o the toiler fhame 9. This povides o stoble
base for assenbling and mouating the bin suspoc modules,
I FH3 7 thers acs two bin suppant modules desigaated
respectivaly T34 for the forwand bin sapport mobie and 13R
for the resr hin SUPPGEL : module, These kin. support mndules
may be identicsl avan though e biss they suppast have

- different capacities. JE will be appwmated that the torward

happer o stovage bin niodule 13 is monnted to the forward
bitt suppors 124 wheosss thave sre two bin medides 154 and
135 wmovited to Yhe rear bin suppert moduls 128 {comprie
FIGE. 1 and 2, for example) Both mear bins 134, 138 are
mowasd 83 the rearbis stppoat 128, swhich in et {5 rtunted
fir the superstruchime cerying fraue 23 which, fn tuen, is
gegured to the wain frame Ol the tailer {or fruek).

A pair of metad mitbs 34, 238 Uin the foom of Cabaped
changsls 25 seen 1o BIG. By are welded to the tansverse frame
mgithers 33 ofthelower fame 22 o form 3 frack formeoving
shie conveyar aloig the length of tiewinsled supportyehicle.
The conveyor 11 includes a turret sl 28 carried by «
povettions) (‘_l‘l-jhﬁ“* warder, inchuding a cireular track, snd
seen hest in FIG 3, for traveling bogitedinally along the
wrack defined by the il 24, 75, The unlosi comveyor 11 shso
mc‘udes @ drive mmm 38 which dm'es fh»., 'm:lt a* 5 conven-

oeoﬁi‘ia rype dst.sttzbeﬁ n:ﬂl.! S’s Pat. \Tc* 6 7 5_&5& sasu:‘:d Jan

13, 2004 entitled Xlube Unnveyor., Although Jess desinble,

(e conveyor eonld he an anger Briefly, the foaner prefurred
soveyor includzs o obuler hougiog 31 W which thesesd s
moved by o cleated belt fom an infet hopper 34 {FIG. 3}

hrieh g coavever tibe 35 of closed wross suzion o a dis-
- charze the 36, The haret mourt 38, ator 28 and discharge

ke 31 may e maved mantally betwesa a furward discharge
position beneath the luger bin 13, a5 seen In FHE 7, op
.c:tm‘!u\w;as'eilyY along therails 14, 25, fo  rewr dischange posidon
beneam t]m (eau. {nas 134, 'ﬂB

pasma:m 1tcanbe mad esﬁhe: fir tnmpurt iar IT’S; unloashng i
= Forward location. Alernativily, as seen fo FIG. 7, the con-
veyor may be potated 05 3 wide range of angles, beib vertienl
and horzowmsl, providing 3 Bexitile unlvad sspabiiity. See
alse FICE 2. l*smh)’ as witl be apprecisted, the trsom be
imaved to acenrward position, snd the comezyor 11 oy b
mtsted ahout 2 veriical axis to inztil another wids rengs of
wwdosd, ot rem-tr»‘a;img prsitions. Thus, thens iz grear Hexildl-
Hy el adapiyhiliiy fn the positioning of the souvevor
whethier for nafoading or far transport or storage,

Tueniag cow to the bin support module 12 on which the
forward stomge bin 13 15 mounted, with pactioular relirenve
to PIGEE. 1A aud 7, it oy be i"ahrwdits.t walrg chnventional
techriques frow shest metal. B the ilvstrated ambodiment,
e svwage Bin 13 nclodes @ recrangular upper body hepper
porfion 48 (FIG. 73 having four vpright walls erranged in a
rectaaguiay T, and four supporting legs 43, o locared in
sack comer, dlso founed of sheet metal and bent fuso s
angnlar form t.or‘espmléing 1o the shape vl thecomers of the
soypgponding walls providing the upper bopper. by FRE. 7,
thesupport legs wre designated 42, and sack mavbe ol aasm!ar
shape and stenehyes.

Atie bottean of the upper iopper wall 44, thirewre farnred
tefrand right fuamel-siped dischangs aness M_ tha bnttom of
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3
“wiich s open and recsangabu snil fead nte alined, reet-
Lungolirspentogs (69, $9An FIG. ) i g Voshaped conthuit 46
having two upper conduit leg povtions which sinverge o the
ntlam desigimted 47 in FIG. 1A, A masnnily openble gate

48 {FIGS. § and R) is hinged above an outhy opentng 3% of 5

dischiarge spowt exicading Irom the boton 47 of the conduifs
46 fiv epntrathing the o of The seed tider groity e the
il hopper 34 uftie noload smrveyvor 17, Allemativily, the
pate 48 niay be opesgred eiecmcaﬂy ar hvdambically, if
e '
Turning s O FEEE. & Suod 8- 11 the Masuppon module
T3 will aowe be deseribed i detail. As mentioned, owsvee.
el Bnsuppor modite may be the soime a5 the other g
only onemeed be deseribed in do@il fur a Bl uadersumding

of the ivertion. Making ihe bin suppont medules idarien). |

nel oaly reduces the cost of Hie tends vehicle, but il slse

-enhatwes & wilhne because it penmits ifie tpe of modularity
] viriots arraugum.nlxxuf‘ AiiTerit it v e bins g shows
in FIGS. {and 7. and desoritat above.

Turning thes ©
farward wall 6 pwo intermediate walls 1, 32 and a vear wall
53 Fuch ofthe wills S0-83% may be simitor iashaspe. which, as
ustrated i FIG, §, 6 and 8 for the forward woll 50 ncludes
5 lower seotion §4 having o it exsending from e vight

the bin sugpor module 12, 3t nchudes 2

i

o

X3
w

sida of the fower mnsverys supargiractore e 33 (e the ~

Teft sidie ol FRT. #) toawird 1be contur snd nunslintely wlias
ceitt e inboard ruil 24, Thu suppont wall S¥ (and othees as
svedl) then extend npwardfy and cusvardly 7o brace and snp-
peort tiieseed Bins. Thus, the upright wansverse suppont walls

=
=

form opssings wlich sre aligned i the dircetien of rovel 1w

mrovide npenings Tming o passage or thruory alve the
mﬁs or teeies 34, 25 Lo allow 1he corveyer (6 isove budwing
& anward positing {1 16 11w geormresponiding veiir posiiion as

s e gpprechniod o PGS, Land 6, and S locued s any

u

m!_er,m:;i_sme_pmxtsm'x\ well, This teaves the track !urmed_ by

e mils 34, 28 o for moving the wsiveyar sdssembly fve
and afl. Above the lower portfon 54 of the wall S8, thees fan
upper porttont 85 whith exteinls fom the ripht side of e
Fower frame 22 avierdo s loft side of the Jower Trame 22, and
ahove the Jelt rail 25. As seen in FIG . 8. the individual fran
avseibers 23 ol the hoeeer Frawes 32 enteod fieas the dghtside
10 the fefixide of e bin soppoct idule 12, The Jowee stdpes
of the walls SH-83 arg secured. asby swelding, io the gl side
of the indtvidunl frante monberg 33 of the amaverss fome
23 {that iz, toward the right sichs 0f the Inswr rail 34,
The upperscction 85 of the wall 59 {as well as o the wther
guppert syalls $T-83F extened swanl e deft Gowand the aght
-0 FIGL 8 s viewad), 1o prowide 2 oy ahave the track Jor

thiee pazsage of the Ialet hopper. apd base of the sonveyor. 5

including the dive notor and tirvel maosnt, 58 beat seen in

FIGS. & sl 9. The cantifever npper portims such. s thil

designated 55 in FIG. § of Qe walls S6-53 siippodt the cut-

board, lef side aftheseed feing storad and traisported fnthe
i on e el side, s will be uidorstood,

Alerve, aud reiting on e upper portions of the uprght
<nlls SH-R3, far anch bin BRppeT modile wre vight and 1:: i
b p{amnrmﬂunnnap&:m desinnmed respectivaly 60, 61
in #106. & deoaiing the dgla and Jolt tuwe Suppistt platig
respeetivity. Farh of the base suppont phites fs, fn e, fib-
ricated from sheet metal, and 30 = :lmm.e. he meednlainy ot
sysiem; each of the hawr suppewt plites way e Bentical.
Moreoven the sums b base support plafes my beused o
suppaut 4 stgle, Jarger stomge bin such s thst designated 13
i the Bt of the Gt fo FIG. 7oand e sape struclure,

including two idontizal base suppert plites may b used 1
aupport Hig hvo sepuone seod stomge bins 13 TB. Thus..

s
%

iy
k2

w
B

&
andy one base suppiwrt plite pinad by desoribed for Tentheyr
yndarstanding 35 ofthe avention.

Turring then 1o FIC &, ench Dase support plate vachides 5
flat metal plars &3 mcimimg comer braces sevured ot wackof
the comners, sid designaed 56 for each Qo brace.
Pupending on o desived confipuraiion, the sormge brasgs
may have 1 be medified slightly, Al the caler of the plate 8%
thewz I s spertuns with a roised rectangular coflar desipnated
§yetioh reccives s shoroned downspant fom an sgsosistad
dischergs aponiag of 3 vl stowige bin, The corresponding -
vollar for the lefl side suppon brace 81 s disigraisd 594, As
scon i FIG 1 the o guide collars §%, $8A, are coupled
nepaiively o the UppEt, input snds ot (hemnfivﬂ sectioing 46
ol the Yeshaped consduit 47, Teading o o inpet of e can-
veyor hopper 34.

f;lrmn_z, recesr B FIGL 2. brichy. #1 o be soen Bt epch of
The 1wo rear orage biny 134, LI {sos (o vedical Crogs

“section} miry use the same pouting cocdui system for hane

dliing thesemsds by these vwo bl whierthe comeeior ig mgved

A the rear sinbon heheath the oo veny b,

A3 has been mentioned. aithough o discharge sitions
are shown i the embadiment of FIG: 7, the invention., pac-
Henturly due o w medubarilys may have tree, ur od more
ischunge statlons with differont sombinntions of bin fykes

st shepes wnd eapueitiss i desinsd,

1t with thus b appreciated that the clovaiiog of the unload
coaveyar 1E may biadjusied coptimously weer i wids reijge
! tmlond hevghng, so that e systor aceoms muodiieg 2 pumlser
of di Syt apptications; R losling gete Al 10 Toading,
individual hoppers for row coop placters o loading Jorgey
cerral seed stormge Nopper o a phimer oy seed drit which
bavied Bigher reach, acd wan be auwesd fros & forsard pozi- -
Hon. t v side positon w3 sy position, providing vver
190 o el fexiti} iy, s weedl o the vertial adfusiinent
Peascibility deseribed.

Having thus disclosed frsdeunl. ae Hhastented emboedinget

oft i fgvamiva, persens skilled in the sl will be alide tu

maodify consin of the sepcivre shieh has been Hiosued, aml
- modily consin of the girmeture witeh s been disslosed;

oaend s, thenelore, enaded (hat ofl such modifications and

substiitivhg bcmvsrcd S ti‘m} are gnbeaved within this spii i
and seope of the appended slaims.

We chaimr
1A seed tepder cmpaising:
4 whoehed suppest veldehe:
& sk suppart modubs mownted o said vehivhe and dobin-
g anelongned st Ricoway, said Bret theweay npsus;;g.
g 1 destsd o siche of said sepport vebicke:
seooned suppor module mownted o seld vehicke ang
dedining a second efangared thruway exieading fongin-
dinslly of said sommd support moedile, said Arst and
sevond Mueways forming s openiig 08 Jateral side of
sid suppoit vehicle and poriially throngh a Jront side-
ad aoreur side of ssid wippon velicle, whergby sid
cemveyir iy be peesiioned w exiend in Bt ol said
stgppeit vohiche, v resr of suid suppon vislishy, of
sljusted sloug # kitoral side of sabd support vehicle; amd
a second seed eontainer momnted o said seoond sowd sl
it niodil
at Jeast e sl camtsiner momsed o i Gest support
modide for swing susd:
2 twack mouded b dadd suppon velicle and axignding
1s3rggim-.§inai!y of said st hevesys
ywerad conveyor Baving ap lopur st adepied o
m\. e seed {rom soid seed soitamer for delivering said
sead tirougly o disclarge ead o an aulbe:

b

=
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& furter mounting said conveyoron said track for pozition-
ing said conveyar longitudinadly of saif ik and Jor'
poiating said conveyor letexally for side adjustment and
foradinstng safd sanveyor vertically for beight adjuse
et é.;f a di:scb.arg» and,

u}aa 8 .athpteai 0 snp}mrt first ard sac(\a}d ) mnta:m i
side-by-gide refation; and wheren

first and second seed contaiuers dre tuowated fo sedd fis

sappart wodule.

3. The tenderofclatr T wherein said supportvebicle has &
width, and cne of said sugpor modnles is adapled to sugport
one sl contsiner having a genensily vadangular dppet inlet
snd sstending Isterstly substantially the width ofsaid suppast
vehicle.

4, Th tanher oF clafm 3 wharsin 2 seosnd of ssid suppst
mindgles is sdapted to sappors bwo seed vontaleens and futher
including

Brst and secand seed eanswitiers monnted wespectively on

ssid Brst and second support modules, each conteiney
having 8 getmmlly rectangidar upper inber and fogethse
exiending Jaterally subwizntially 1he width of said one
sugparl module.

5 The tender of clatim 4 wherein said fxst suppait moﬂ!sie
fcludes  Jower diseliage chutis 1l a contepticusly dee :
iug coass seational aves ta funne] the seed cortained therein
thresghs ﬁmhsrget‘neﬁmg tor zim ket o said conveyor; amd.
farther fncloding

& door pivisslly mcented ta close said discharge openng

andmoveshle toanopen pasiiion 1o permit seed to flovw
firoma colainer 1o i ider of sabd conveyor

i)

8
§. The jender of clahim T whereln said frst and senond
support srodulzs sach inchuds fies wd second aperhues for
passing send vartically froon o Sesd confoltier, and fiher
comprizing:

% - a conduit for veceiving seed fromm ssid first and seoond

apertires and delivering seed to s&id eomveyor; and
& gale monnted to selectivaly open and close said coushait
fr controlling the delmery of seesd from soid eonminer.
7. Tl teider of claim § whersdy said gate & namally
s eontrolled.
8.4 support module for a sond sontainar wad edagtsd tabe
mmmied i frmre ofs whmis, Mid muduie wm’gans*,;g,,

parallel to one anaher i 2 forward and 4 rear gmmun

it said firstand sevond walls defining 2 towsay exiending

{romt to rear of said wodvie snd opeuing lalarely o one
wide thereut;

& track extzding Tongimdfully of said troway;

% horiromal gz support wall itercounacting ssid first
andt geoond upright walls dod definfog fies and second
Isterally spaced discharge openings;

8 plurslity af podnsctor members for receiving s seed con-
tainer and femovable mounting sid sed containes 1o
gxid. sxspporr vt -:16;._

s zondud Bor passieg grain ﬁ!.\m saiﬁ ﬁrsz and seunnd

carcied o sxid tfar:i 'md
A gaie for contelling the Fow ol seed Trom #uid containsr
i covey e e gd el
& The micdole =f claiss 8 fasher comprizing a rdotale
frame secured 1o @ bottom of said upright walls; ead
wherein ssid teack includes first snd second reils monated
oy sadd maodile frmme..

¥ & ¥
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