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COMBINE CORNHEAD ROW UNIT FOR REDUCING
FIELD YIELD LOSSES

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVEILOPMENT

Not applicable
BACKGROUND OF THE INVENTION

T. Field of the Invention

The present invention relates generally to grain
harvesting machines, and more particularly, to i1mproved
row units for harvesting combines to thereby reduce yield
loss during harvesling.

IT. Discussion of the Prior Art

A cornhead for a harvesting combine generally
comprises a plurality of side-by-side row units that are
laterally spacea from one another so as to engage

adjacent rows of growing corn plants as the comblne 1s

being driven through a standing field of corn. Each row
unlit comprises a palr of horizontal stripper plates

mounted on a frame so that a gap ¢f a predetermined
width, siightly greater than the diameter of the
cornstalks To be harvested, 1s provided between them.
Beneath the stripper plates are driven stalk rolls,
sometimes reZerred to as "“snapplng rolls”, that rotate so

as to drag the cornstalks downward through the stripper

plate gap which serves to separate the ears of corn from
the stalks and husks while slicing up the stalk material.

The separated ears are then carried across the top

—

surface of the stripper plates by plural vaddles that are

affixed to a pair of endless, orbiting gathering chalins
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at predetermined spacings. The chains are synchronously

draven by powered drive sprockets. By thisg means, the

2aYs are carried o an auger that transports the £ars Lo

a threshing station where kernels are stripped from the
2 coks. The cobs, as well as the stalks and husks., are

stected back onte the field.

Hven when stripper plate gaps angd snapping roller

speed are properly sef, crop losses can ocour that can

!

signLliicantly affect a farmer’'s bottom lines. For

example, 1f inspection of the ground behind the combine

. ?-r-r-)
b

shows only Lwo kernels per sguarve foot or onlyv cne ear of
COrT An A row, it potenitially repregents a losz of one
sushel/acre. Thus, on a thousand acre field and with
corn priced at £4.00 per bushel, it represents a loss of
sS4, 000,00,

Studies have shown that over one-nalf of corn

;.; e g

E¥ A

harvest losses ocoury at the cornhead. Shelling of corn

kernels due to impact of sars on the ztripper platezs and

conveyor paddlies {termed *chatter loss”®) also results in

2 {3 ioass of vield when those loose kernels are notr captured,

out are allowed to fall from the stripper plates to the
ground .

-y

It 1s acceordingly a principle purpose of the present

invention to provide improved row units for combine
25 cornheads that serve to reduce yvield losses of the tyvpe
desaribwed above.

in prioy art row units, the stripper plates are like

those shown in the Calmer Patent &, 171 708 or the Racker
Fatent §,237,31% where the rectilinear edge portions of

the palr of stripper plates defining the stripoer gap are

PRy
b

inclined downward toward the ground. This allows loose
kernels rvesulting from impact chatter to fall through to
the ground, Moreovear, no means are provided in the prior
art for sweeping loose kernels collecting on the top

35 surface of the stripper plates from the plataes into the
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auger leading to the thresher so as to become part of the
yield. 1Instead, the loose kernels vibrating off the
stripper plates onto the field where they are lost.
SUMMARY OF THE INVENTION

The present invention comprises, in combination, at
least one pair of replacement stripper plates, each
including a planar surface with an upwardly projecting
slde rail extending along a rectilinear portion of the
planar surface. Further included is a plurality of steel
replacement paddles adapted for attachment at regularly
spaced locations to first and second endless gathering
chains. Impact absorbing bumpers are attached to the
plurality of paddles and are adapted to reduce shatter
shelling by cushioning the impacts of ears of corn
against the replacement stripper plates and paddles. A
plurality of sweeping brushes or scrapers are attached to
the paddles and are adapted to move loose kernels from
the stripper plates into the combine’s thresher auger so
as to become part of the yield.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing features, objects and advantages of
the 1nvention will become apparent to those skilled in
the art from the following detailed description of a
preferred embodiment, especially when considered in
conjunction with the accompanying drawings in which:

I'igure 1 1s a perspective drawing of a row unit in
which the components of the present invention have been
installed;

Figure 2 is a perspective view of the stripper
plates configured in accordance with the present
invention;

Figure 3 1s a transverse sectional view of the guard
rall welded to the stripper plates’ facing edges;

Figure 4 1s a perspective view of paddles attached

to gathering chains of the row unit;

CA 2932007 2018-05-02
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Figure 5 i3 a perspective view of the gathering

r

chain with impact-absorbing bumpers and sweeps attached

Lo 2ach of the paddless; and

'
T

Figure & is an sxploded view of a paddle of Figure

L

LETAILED DESCRIPTION OF A PREFERRELD BEMBODIMENT

¢

Thag descoription of the preferved emboediments is
intended teo be vead in connestion with the acoompanying
drawings, which are to bhe considered part of the =2ntire
wrlitten descripiticon 2Ff this invention., In the
description, relative terms such as "lower”, *upper’,
"norizontal”, Yvertical?, “above”’., *below”, “*upn’, “down”,
"top” and “botbom” as wall as derivatives thereol {e.g.,
"norizontally”, Tdownwardlv®, “upwardly”®, etc.}) shouid be
construaed to refer to the orisentaticon as then Jdescribed
oY ag shown in the drawings under digcussion. These
relative terms are for convenience ¢f descripition and 4o
el reguire that the apparatus be construcited or operated
it & particular orientation. Terms such as “connecied”,
feomnmecting”, fattached’, *attvaching?, “oin’ and
"Hoining” are used interchangeably and refer to one
structure oy surface bheing secured Lo ancther structure
0Y suriface or integrally fabricated in one piece, unless
axpraessively described ctherwiss,

Referring first to Figure 1, there is shown a3 row
uniit 10 £or a harvesting combine on which the components
CORMprising the present invention have heen installed.

Sucn & combing may have as faw as six and as many as

Loirty such yow units on its cornhead. It is seen 0o
include a8 frame structure 12 which supporits firvst and
second atrippey plabes 14/146, which are bhebtterv
illustrated in Figure 2. aAlse mounted for rotation on

the frame 12 arve first and second dyrive sprocketrs 158/20

asnd first and second idier sprockets 22/24. Deploved

abcut the sprockets 18 and 22 is a first endless
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gathering chain 26, and deployed about sprockets 20 and
24 1s a second gathering chain 28.

Affixed to the gathering chains 26 and 28 is a
plurality of paddles 30, more clearly shown in the view
of Figure 4 where the gathering chains are shown apart
from the drive and idler sprockets on the row unit 10.

As seen 1n Figure 4, the paddles 30 each comprise a
stamped and formed steel part having a front surface 32
that 1s generally rectangular and that transitions by
bending into top and bottom portions 34 and 36,
respectively. The top and bottom portions 34/36 each
terminate in foot portions that are shaped so as to
conform to and serve as elements of the links of the
gathering chains 26 and 28. In this way, the paddles
will orbit around the drive sprockets 18/20 and the idler
sprockets 22/24 such that the adjacent flights of the
gathering chains move in the same direction and carry the
paddles 30 directly over adjacent portions of the
stripper plates 14 and 16.

Referring momentarily to Figure 2, the stripper
plates 14 and 16 are bolted to the frame 10 such that
rectilinear edge portions 40/42 define a gap therebetween
1n which standing cornstalks are designed to enter.
Located beneath the stripper plates is a pair of snapping
rolls (not shown) of the type found on most commercial
cornheads on the market today. The snapping rolls are
driven at a rotational speed keyed to the speed of travel
of the combine through the field being harvested and
serve to drag the stalks vertically downward through the
gap between the two adjacently positioned stripper
plates. Because the gap is smaller than the diameter of
the ears of corn, upon reaching the stripper plates, the
ears of corn are stripped from the stalks and surrounding

husks with the ears forcibly landing on the stripper

plate and then being engaged by the paddles and pushed

CA 2932007 2018-05-02
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1nte an auger oonvayosr that extends transverse to the
plurality of cornhead row units and that moves the ears
Lo & threshing station where kernels are shelled off

theiry cob

£}

in the pricr art, the stripping operabion subiscted
the esars ¢f corn to vielent impacts with both paddles and
the stripping plates and this often resulted in kernels
coming loose from the cobs and then falling through the
gap bketwesn bthe stripper plates to the ground so as to
congtitute a loss of yield., Referring agailn to Figure 2,
rather than bending the edges 40/42 of the strippey
plates downward as in prieor art machines previously
raferred to, the guard rails 44 are welded to the edoss

¢G/4% by weld beads located only on the undersurface of

the stripper plates. The guard rails are designed to

projaect upward &ppxufimdtvly 174 inch above the upper

surface of the stripper plates., The outer surfaces of
the guarﬁ rairls 44 are preferably slighitly rounded as

SER LN 3. This helips ©o pravent stalks from

h},

"'t

peing cut off kefcore engaging with the cornhead’
snapping rollers., 2lso, the leading edge portions of the

guard ralls are tapereﬂ s indicated by reference numeral

43 1n Figure 2., The raised esdge provided by the guard

-

ralls serves b inhibit loose kernels from dropping off

thae top surface of the stripper plaiss
in tests which were conducted comparing cornheads of

the pricy art with ones incorporating the pragsent
anvention, it was found that the deck plates 14/16 with
the guard rails 44 improved crop flow, especially when
the comrmstocks are webt and tough or when the corngstocks
get blown over bhafore harvest. The railg 14/16 1Lift the

stocks Lo reducs yow plugging. The tests further showed
that, when combining stressed, small ook corn, the deck
mphate design of the present invention is bhetter able to

strip and retain small cobs than combines emploving the

1
~ui»
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prior art stripper plates. It was determined that, when
small cobs are stripped, the guard rails 44 engaged the
small cobs to catch the rear edge portions of the
stripper plate gap. The added angle friction was found
to be sufficient to retain small cobs and reduce cob
pull-through, even though in harvesting stressed corn it
18 more difficult to separate ears from the stock.

To minimize shelling of kernels due to impact, i.e.,
so-called “chatter”, the present invention modifies the
paddles by adding a cushioning element thereto.
Specifically, and as seen in Figures 1, 5 and 6, the
cushioning element comprises an L-shaped piece 46 of a
molded polyurethane (or other suitable plastic exhibiting
superior wear-resistance due to abrasion) having a first
leg 48 clamped to the front face surface 32 of the
paddles such that 1ts second leg 50 extends over the top
surface 34 of the paddle and is cantilevered over the
spacing between adjacent paddles, all as can be seen in
Figures 1 and 5.

As ears of corn are stripped from their stalks, they
impinge on the overhanging legs 46 where kinetic enerqgy
of the ears 1s dissipated, resulting in reduced shelling
due to chatter.

To move a significant percentage of loose kernels
that may result and that are retained on the stripper
plate by the presence of the guard rails 44 on the
adjacent edges thereof, there is also provided on the
bottom portion of the first leg 48 of the plastic cushion
member 46, elther a brush, as at 52, or a wiper that
projects down onto the top surface of the stripper
plates. As the gathering chains orbit around their drive
and 1dler sprockets, the loose kernels accumulating on
the stripper plates are swept into the collection auger
of the combine (not shown) and thereby become part of the

harvested vyield.

CA 2932007 2018-05-02
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In the exploded view of Figure 6, one can observe
the manner in which the plastic cushion 46 and associated
brush 52 are mounted to the back surface 32 of the
paddles so that the brush 52, or other wiper that may be

5 substituted, can be periodically adjusted for wear.
Here, a clamping plate 54 has at least one, and
preferably two, apertures that become aligned with
vertical, elongate slots formed through the first leg 48
of the plastic cushion member 46 and also with a pair of

10 apertures through the front portion 32 of the steel
paddles. Stove bolts 58 are made to pass through these
aligned apertures and held tight by nuts threaded onto
the bolts.

When, over a period of time, the brush bristles or

15 substitute wiper become worn, by loosening the nuts,
pressure of the clamping plate on the cushion member 46
1s relieved, allowing one to slide the slotted first leg
48 downward to again bring the brush or wiper into
engagement with the top surface of the stripper plates

20 14/16 before retightening the nuts on the bolts 58.

With continued reference to Figure 6, it should be
noted that the front portion 32 includes a forward
projecting flange 33 at an angle of about 90° which
cooperates with the i1mpact cushioning elements 46 for

25 malntaining them square on the front portions 32 of the
paddles 30. The flange 33 is also found to steer loose
kernels from beneath the chains into the path of the
brushes 52 and serves as a kernel direction vane.

Not only may components of the present invention be

30 factory installed, but it is also contemplated that they
can be sold as a kit to farmers having cornheads on
original equipment purchased from various commercial

suppliers, such as the John Deere Company, New Holland

Machine Company, Case Equipment and others. The kits

35 would include substitute stripper plates having hole

CA 2932007 2018-05-02
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patterns for mounting on the frames of the particular
manufacturer model that the farmer may own. These
stripper plates, of course, would include the guard rails
44 welded 1n place as earlier described. The kit will
also contain a requisite number of replacement paddles 30
needed for the particular machine to be modified along
with a number of cushion members 46, clamping plates 54,
bolts 58 and nuts required. The equipment owner can then
replace existing paddles on the machine’s existing
gathering chains with the paddles 30 of the present
invention and with the cushion/brush combination
previously described mounted to the paddles in the manner
described.

When 1t is considered that John Deere Company first
1ntroduced a combine with a cornhead in 1954 and that
tests conducted by or on behalf of the present applicant
have shown an 85% reduction of field loss of kernels due
to chatter by cornheads incorporating the novel features
of the present invention over cornheads of the prior art,
1t suggests that the present invention is a non-obvious
advance 1n the art, especially when the economic savings
inherent in the use of applicant’s modifications are
factored 1in.

This 1nvention has been described herein in
considerable detall in order to comply with the patent
statutes and to provide those skilled in the art with the
information needed to apply the novel principles and to
construct and use such specilalized components as are
requlired. However, it is to be understood that the
invention can be carried out by specifically different

equlipment and devices.

CA 2932007 2018-05-02
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CLAIMS
1. In a row unit for a combiline cornhead, a
combination comprising:
5 (a) first and second flat stripper plates mounted

to a frame in coplanar relationship with
adjacent rectilinear edges of the first and
second stripper plates spaced apart from one
another by a gap, sald stripper plates each

10 including a guard rail comprising an elongate
strip of generally rectangular cross—-section
except for a radiused upper edge and a tapered
leading edge portion and affixed along the
rectillinear edges defining the gap and

15 extending upward from a top surface of the
stripper plates; and

(b) a plurality of paddles affixed to a pair of

endless gathering chains, said gathering chains
extending around drive sprockets disposed

20 proximate a first end of the first and second
stripper plates and about i1dler sprockets
disposed proximate a second end of the first
and second stripper plates whereilin the pair of
gathering chains are positioned such that

25 paddles on adjacent flights of the pair of
gathering chalins extend 1nward from and above

the guard rails.

2. The combination of claim 1 and further
including:
30 (a) cushioning means affixed to the paddles.
3. The combination of claim 2 wherein the

cushioning means comprises a resilient plastic cover
individually positioned over each of the paddles.
4. The combination of claim 1 and further

35 including sweep means affixed to the paddles.

CA 2932007 2018-07-12
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5. The combination of claim 2 and further
including sweep means affixed to the paddles.

6. The combination of claim 1 and further
including means for cushioning impacts between corn ears
being harvested and the paddles and stripper plates and
means for sweeplng loose kernels from the stripper plates
into a transport conveyor of the combine cornhead.

7. The combination of claim 6 wherein the means
for cushioning impacts comprises a generally L-shaped
resllient plastic member having a first leg clamped to a
front surface of the paddle and a second leg extending
over and beyond a top surface of the paddle.

8. The comblination of claim 6 whereln the means
for sweeping loose kernels comprises one of a brush
member and a scraping member extending below a bottom
surface of the paddle for engaging the top surface of the
first and second flat stripper plates as the gathering
chains orbit about said drive sprockets and idler
sprockets.

9. The combination of claim 7 wherein the first
leg of the L-shaped resilient plastic member 1s clamped
to the front surface of the paddle by a clamping plate
that 1s affixed to the paddle by at least one through-
bolt.

10. The combination of claim 9 wherein the through-
bolt extends through an elongated aperture in the first
leg of the resilient plastic member.

11. A kit for reducing yield loss 1n operation of a

harvest combine’s corn head, comprising:

(a) at least one pair of replacement stripper
plates, each including a planar surface with a
guard rail of generally rectangular cross-
section except for a radiused upper edge
extending along a rectilinear portion of the

planar surface and projecting upward therefrom

CA 2932007 2018-07-12
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and adapted to replace original stripper plates
on an existing cornhead;

(b) a plurality of replacement paddles adapted for
attachment at regularly spaced locations on
first and second endless gathering chains of
the existing cornhead in place of original
paddles;

(c) a plurality of impact absorbing bumpers
attachable to the plurality of replacement
paddles and adapted to cushion an impact
against the replacement strippers plates and
paddles of ears of corn being harvested; and

(d) a plurality of sweeping brushes attachable to
the plurality of paddles and adapted for
sweeplng loose kernels from the replacement
stripper plates into the combine’s thresher
auger.

12. The kit of claim 11 wherein each of the
plurality of paddles comprises a generally rectangular
back portion with integrally formed side portions along
opposed top and bottom edges of the back portion, the
side portions terminating in foot portions configured to
function as links on the endless gathering chains.

13. The kit of claim 12 and further including a
plurality of clamp plates and bolts for securing the
impact absorbing bumpers and sweeping brushes to the back
portions plurality of paddles.

14. The kit of claim 11 wherein the plurality of
bumpers each has one of the plurality of sweeping brushes
appended thereto.

15. The kit of claim 11 and further including a

.carton for containing the kit and printed installation

instructions.

CA 2932007 2018-07-12
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