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INTERNATIONAL STANDARD

1SO 6689-1981 (E)

Equipment for harvesting — Combines and functional
components — Definitions, characteristics and

performance

1 Scope and field of application

This International Standard establishes the definitions relative
to combings and their component parts; lays down dimensional
and other| characteristics aimed at allowing comparison of
operation ¢f the component parts, and also determines the per-
formances|of the combines either by calcuiation or by com-
parative tepts.

2 Refefences

ISO 789/3| Agricultural tractors — Test procedures —
Part 3 : Turning and clearance diameters."

ISO 2288, |Agricultural tractors and machines — Engine test
code (bengh test) — Net power.

3 Definitions
3.1 For|the combine

3.1.1 header (table) : Portion.of the combine comprising the
mechanism for gathering.and cutting, .stripping or picking the
crop.

3.1.2 sickle (knife) : Reciprocating component of the header
for cutting the“crop.

3.1.5 concave : Concave-shaped grating pprtly surrounding
the cylinder against which the cylinder rubs @nd detaches the
grain from the ears and through‘which the grgin is discharged.

3.1.6 concave grates { Portions of the copcaves which are
permeable (for separation).

3.1.7 transition grate : Permeable element to provide tran-
sition from ohe cylinder/concave unit to thg next, or from a
cylinder/concave unit, or concave grate extension to straw
walkers errack, as shown in figure 6.

3.8 separating devices : All non-threghing separation
elements.

3.1.8.1 rotary combine separation element : Permeable
element or elements approximately concentrid with the rotating
member or members (see figure 8).

3.1.8.2 shoe : Oscillating structure shown in figures 7a) and
7b) which supports the cleaning sieve or sievgs and which may
also support the chaffer sieve and chaffer sigve extension.

3.2 For the performances of the combine

3.2.1 cutting : Detaching of the grain or sepd and necessary
portion of the straw, stem, stalk or grass frgm the remaining
portion of the same, rooted to the ground.

3.2.2 feeding : Conveying of the cut or pigked up crop into
the combine.

3.1.3 pickup attachment : Device for gathering a crop from
a windrow.

3.1.4 threshing cylinder : Balanced rotating assembly,
comprising rasp, beater bars or spikes on its periphery and their
supports, for threshing the crop.

1) At present at the stage of draft.

3.2.3 threshing : Detaching of grain or seed from the head,
cob or pod.

3.2.4 separating : Isolating of detached grain or seed, small
debris, and incompletely threshed seed from the bulk or straw,
stem, stalk or grass.
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3.2.5 cleaning
small debris and

: Isolating of desired grain or seed from chaff,
incompletely threshed seed, cob or pod.

3.2,5.1 sieving : Isolating of desired grain or seed by a device
where the desired seed penetrates it and the undesired material
is carried over the device.

3.2.5.2 screen

ing : Isolating of desired grain or seed by a

device where the desired seed is carried over the device, and
the undesired material penetrates it.

It shall be stated whether or not the combine is fitted with a
cab.

4.1.4 Combine width

Overall width of the machine measured both in road travel con-
dition and equipped for field operation. ‘

In the field condition, the header (table) fitted shall be the same
as that fitted when determining working width and effective
cutterbar width as specified in 4.2.2.3.

3.2.6 returns
threshed grain f

4 Characte
functional ¢

4.1 Combing

4.1.1 Combing

The mass of the
front and rear ax
including standa

Process for recirculating incompletely

br further processing.

ristics of the combine and
bmponents

mass

machine shall be determined separately for
les, with empty grain tank, fuil fuel tank, and
d mass of 75 kg in the operator’s position, in

both the following conditions :

4.1.1.1 Equippsg
or any accessor

d for road travel, without header mass (table)
es; if the header (table) cannot be removed

from the base mhachine then the header (table) size shall pbe

quoted.

4.1.1.2 Equipps
accessories and
pickup fitted, fu

4.1.2 Combing

Overall length
longitudinal cen
equipped for fiel

d for operation in the field complete with
available grain, corn/maize header (table) or
y raised, and with the reel fully forward.

length

bf the machine \measured paralle! to the
tre line, ‘both_in road travel condition and
i operation.

In the field condition, the-table shall be fully raised and the reel

fully forward; th

e jongest available divider shall be fitted.

4.1.5 Engine power

See 1SO 2288.

4.1.6 Turning radius

See SO 789/3.

4.1.7 Clearance, radius

See ISO 789/3

4.1.8 “Ground clearance

Minimum height from the ground to any part of the combine
excluding header (table) and straw elevator assembly, and ex-
pressed in millimetres.

NOTE — The ground clearance shall be measured under the conditions
specified in 4.2.2.3.

4.1.9 Maximum discharge height
Vertical distance from the plane on which the combine is stand-
ing to the lowest point under discharge opening with the
unloader in operating position as shown in figure 1.
The height shall be measured under conditions specified
in 4.2.2.3. Discharge height shall be expressed in millimetres.

4.1.10 Maximum clearance height

If other equipment, options or attachments affect the length,

such equipment

shall be specified.

4.1.3 Combine height

Vertical distance

from the place on which the combine is stand-

‘ing, to the highest point on the combine.

This height shall be measured under the conditions specified
for the measuring of the cutter bar height (see 4.2.2.3).

The height with all components in position for transport, and
the height with all components in position for field operation
shall be specified.

Vertical distance from the plane on which the combine is stand-
ing to a point on the underside of the unloader at a horizontal
distance of 1 000 mm from the lowest point of the discharge
opening as shown in figure 1. This height shall be measured
under the conditions specified in 4.1.3 and expressed in
millimetres.

4.1.11 Maximum reach

Horizontal distance measured from the innermost point of the
unloader discharge opening to the outermost point of the
header (table) on the unloader side as shown in figure 1. The
reach shall be measured under conditions specified in 4.2.2.3
and expressed in millimetres.



https://standardsiso.com/api/?name=c5408e672047235c3183291a342b4548

;\/i\\ Alternative
/
LA

\)

1000
Q\‘

1SO 6689-1981 (E)

Dimensions in millimetres

D~

Discharge
height
Clearance
height

Reach

4.2 Functional components

4.2.1 Hepder

4.2.1.1 Working width

Distance Ietween the centre lines of the dutermost divider
points, expressed in millimetres. Where adjustable dividers are

used, the maximum and minimum dimensions shall be stated.

4.2.1.2 Hffective cutterbar width

Distance ih millimetres, between the vertical side sheets of the
feed table] measured immediately above the tips of the knife
sections. Vhere the feed table is asymmetrical about the centre
line of thel machine,\the amount of offset and whether it is to
left or right must-be stated.

4213

working width

Figure 1 — Discharge height and clearance height

The frequency shall be expressed in whole cycles per second.

4.2.2.2 Sickle (knife) stroke

Distance that a point on the sickle (knife} travels with respect to
the centre line of a guard in one half cycle.

The stroke shall be expressed in millimetres.

4.2.2.3 Cutterbar height (in millimetres)

plane on which the basic machine, as described by the
manufacturers, is standing, measured under the following con-
ditions :

Height of the forward tip of any sickle (knife) fection above the

a) the maximum and minimum dimensfjons shall be the

Average distance between the centre lines of adjacent picking
units multiplied by the number of units. Where the header
width is adjustable, the maximum and minimum: dimensions
shall be stated. The effective width shall be expressed in
millimetres and the number of picking units shall be stated.

4.2.2 Sickle (knife)

4.2.2.1 Sickle {(knife) frequency

Number of cycles which the sickle (knife) makes in a given
period of time. One cycle is the full movement of the sickle
{knife) in one direction and its return to the starting point.

highest point and the lowest point to which the cutterbar
can be raised or lowered, measured from the ground plane
to the tip of the knife section;

b) tyre and wheel or track equipment shall be stated, and
tyres shall be inflated to the field operating pressures recom-
mended by the combine manufacturer;

c) the plane on which the combine is standing shall be
substantially level;

d) the size and type of table and reel installed at the time
of measuring shall be stated;

e)  all machine options shall be specified.
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4.2.3 Pickup attachment

4.2.3.1 Pickup attachment width

Minimum distance including the width of the outermost con-
veying elements but not including the gather of the flared sickle
(knife) sheets.

The width shall be expressed in metres to two decimals.

4.2.4 Threshing cylinder

whether of rasp, spike, or spring type, is actually an object of complex
outline, and there is an implied simplification : i.e. that its diameter and
width are those of a cylindrical solid generated by its outermost points
when the cylinder rotates.

Reflecting as it does the width available for the stream of crop, the
width dimension is also often used to indicate a machine’s capacity or
accepted level of output. This is quite proper as far as gross differences
of width are concerned, but not in the case of small differences (say
less than 15 %) for the cylinder width is only one of a great many
characteristics, even of the machine alone, which influence its capacity
or usefulness. :

4.24.1 CyIindJr diameter

Diameter of the ircle generated by the outermost point of the
cylinder threshing elements (dimension D, figure 2) expressed
in millimetres.

NOTE — One or more threshing cylinders can be disposed laterally (see
figure 3), or axially {see figure 4) within the combine.

Figure 2-— Cylinder diameter

The above definitions take account of the prevailing convantions so far
as they can be reconciled with definite measurable-charpcteristics of
the geometrical body under consideration.

4.25 Concave

4.25.1 Width or length of ‘concave

Minimum distance between the two panels of the [combine in
which the concave\is mounted, expressed in millimetres.
(dimension L, infigure 5).

4.2.5.2~Concave arc

Common (alternative) means of defining concave lgngth of arc
indegrees. This shall be measured from the front of fthe first bar
to the rear of the last bar. When using this means|of defining
the concave length of arc, the cylinder diameter shall also be
quoted {(see 4.2.4.1).

It shall not be assumed that this concave arc, so described, is
totally permeable unless it is so stated (angle «, figure 2).

4.25.3 Concave length of arc
Distance from the front of the first bar to the rear| of the last
bar, measured around the contour formed by the inrjer surfaces
of the concave bars (dimension A, figure 2).

The concave length shall be expressed in millimetrgs.

4.2.4.2 Cylinder width or length

Length of the cylindrical volume generated by the outermost
points of the cylinder threshing elements as it rotates about its
own axis expressed in millimetres (dimension L, figure 5).

4.2.4.3 The term “cylinder width” shall be used in reference
to cylinders disposed laterally; ““cylinder length’’ in reference to
those disposed axially.

NOTE — In some countries, and for many years, the diameter and

width of the threshing cylinder, particularly its width, have been

quoted as basic indicators of machine size. The threshing cylinder,

4

4.2.5.4 Concave area

Product of the concave length and the concave length of arc
(L, % A) expressed in square metres.

NOTES

1 The concave area is not to be taken as a means of indicating a com-
ponent of separation, since there is no distinction between a closed
and an open or partly-open concave.

To indicate the size of the concave in the context of, for example,
separating characteristics, the concave grate area must be used
(see 4.2.6.1).

2 If more than one concave is used, this shall be so stated and the
appropriate dimensions quoted.
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Figure 3 — Cylinder diameters disposed laterally (viewed from the right side of the combine
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Figure 4 — Cylinder diameters disposed axially (viewed from the rear of the combine)
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Figure 5 — Cylinder width/length and concave width
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4.2.6 Concave grates

4.2.6.1 Concave grate area

Product of dimension A (see figure 6} and width L, (see
figure 5) that portion of the concave area which is permeable
for separation. This area shall be calculated using the outside
dimensions of the permeable surface, and shall be expressed in

square metres (dimension A, see figure 6).

NOTE — Where two or more concaves are fitted, their separate grate

areas must be stat@d’

4,.2.6.2 Concav

4.2.7.3 The general direction of crop approach towards the
area of the rotating threshing devices shall also be indicated :
for example tangential or axial.

4.2.8 Straw walker and rack‘ concepts

Product of the straight length [dimension P, figure 7a) and b)]
and the inside width [dimension R, figure 7c¢)] of the separator
side structure immediately adjacent to the straw walkers or
rack, expressed in square metres.

P grate extension

Permeable elemjﬂ generally forming an extension of the con-

cave contour, a
cannot be quoted

4.2.6.3 Concav

Product of con
figure 6) and the
pressed in squarg

shown in figure 6. If this is not permeable it
either separately or as a part of the total area.

b grate extension area

cave grate  extension length (dimension G,
concave length (dimension L,, figure 5) ex-
metres.

4.2.7 Transitioh grate

4.2.7.1 Transiti

Product of the t
length(s) (L,) [o

4.2.7.2 |f there

appropriate ind

bn grate area(s)

ansition grate length(s) {B) and the concave
width(s} {W5,)],expressed in square metres.

is more than one threshing cylinder, each

idual - cylinder and concave—dimensions,

having a concaV}/associated with it, this shall besstated and the

derived as speci

ed above, shall be quoted:

sion W, figure 8).

Where wi rd specifi-
cations of the machine, dimension P shall be-taken with the
adjustabie portions fully extended, and this)condlition shali

be stated.
4.2.9 Rotary separator concepts

4.2.9.1 Rotary separator length
Longitudinal length of the_permeable area measured parallel to

the axis of the rotoror rotors expressed in metrps (dimen-
sion L, figure 8).

4.2.9.2 Rotary separator width

Distance.of the permeable area measured around the contour
formed by the inner surfaces expressed in metrgs (dimen-

4.2.9.3 Rotary separator area

Product of the separation width (dimension W, figure 8) and

" length (dimension L, figure 8), expressed in squgre metres.

Where two or more individual centrifugal separator assemblies
are used in a combine, the rotary separator area shall be the
summation of the permeable areas around the sepprator sec-
tions of the rotating components,

Tranﬂiaiy
Concave grate extension

Concave blanked off

Figure 6 — Concave grate length and transition grafe length
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