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" The loose end of the sleeve (7) passes through the

- device carrying the working organ (9).

{54) Title: AGRICULTUFAL MACHINE
(54). Haasamne usobperein;z: CEJIbCRKOXQ3AMCTBEHHAS MAHIMHA

(57) Abstract

An agricultural machine comprises a chassis
(1) and a device for displacing a working organ. (9)
along the surface of the field, which contains a hér.
metic chamb.or (3) with a window (4), a source of a
flujd agent pumped into the chambe = (3) under pres-
sure and a flexible sleeve (7) which is wound on a
drum (5) and which contains a traction element (8)
inside jt. A device which carries the working organ
(9) is mounted on a section of the traction element
(8) caming out at the logse end of the sleeve (7)
and is movably connécted to the flexible sleeve (7).

chamber (3), is turned inside out and hermetically
fixed in the window (4} of the chamber (3). The an-
nular cavity thus created (A) is connected to the
chamber (3) and under the influence of the fluid
agent changes its volume and displaces along the
field the sleeve (7) which pushes in front of it the
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(67) Claim

1. An agricultural machirie comprising a self-propelled
chassis, an attachment czirying a working member with a rod
for performing agricultural operations in the field and
means for controlling the woyrkilng mamber characterised in
that the machine is peuvided with an arrangement for
displacement of the working member over the field surface,
comprising a hermetic chamber, a source of a fluid agent in
communicatlon with the chamber enabling the fluid agent to
be punmnped in the chamber under pressure, a flexible hose
having an end which is mounted on a drum and a free end
which is turned ingide out and hermetically secured to the
peripher' of a port lucated in the hermetic chamber such
that #%n annular space is formed in the hose which is in
communication with the chamber through the port, and a
tractive elewcrit secured to and projecting from the hose,

. the tractive elemant being connected to the hose such that

movement of the flexible hose imparts a corresponding viev /2

o N QTN B A e

<A



A et Ty S T e

I,

———

(11) AU-B-66950/87 -2- Q
(10) 601399 - S

movement to the tractive element, the apparatus being
further arranged such that the pumping of tbhe fluid agent
into the chamber causes movement of the flexible hose in a
predetermined direction and movement ©»f the flexible hose in
the predetermined direction causes a corresponding movement
of the tractive element, thereby causing the working member
to be displaced over the field surface.
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* (54) Title: AGRICULTURAL MACHINE

- (54) Haspaune nso6petemms; CEJIbCKOXO3SIIICTBEHHA Sl MALLIMHA.

(57) Abstract

An agricultural machine comprises a chassis
(1) and a device for displaving a working organ (9)
along the surface of the field, which contains a hers
metic chamber (3) with a wmdow (4), a source of &
fluid agent pumped into the chamber (3)-under pres-
sure and a flexible sleeve (7) which is wound on a
drum (5) and which contains a traction element (8)
inside it, A device which carries the working orgaul
(9)-is mounted on a section of the traction element
(8) cor"ng out at the loose end of the sleeve (7)
and. is mgvably connected to the flexible sizeve (7).
The loose ot of the sleeve (7) passes through the
chamber (3), is turned inside out and hermietically
fixed in the window (4) of the chamber (3). The an-
nular cavity thus created (A) is connected to the
chamber (3) and under the influence of the fluid
agent changes its volume and displaces along the
field the sleeve (7) which pushes in front of it the
device carrying the working organ (9).

{This decument contains the
amendments made unoer
Section 49 and is correct for |
prmtmg.
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YCTDOICTBO MIA Mepemenerms padowero opraxa (9) o nosepx-

5 HoCTH MOJA, comeprailes TepMeTHUHy® xamepy (3) ¢ oKHOM
(4), neroumix (R) TeKydero areHTa, 3aKauuBaeMOTO B xaMe-
py (3) mom mamienmer, M HamoTamHui Ha Gapadan (5) rudxail
pykas (7) ¢ mpoJIOMEeHHIMM B HeM TATLOBEHM siemeHToM (8), Ila
y9acTKe TATGROUO pieMeHTa (8), BHCTYIAONEM B3 CBOGOIHOTO

10 xomma pyrasa (7), pasmemexo OpmcrocodieHue, HeCyuee pa-—
Gowmit opran (9) u IOTBUXHO COEIUHEHHOE C I'MOKHM UyxaBOM
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(3), BHBeDHYT HAN3HAHRY U I'epPMETHYHO B4KpEILIEH B OKHe
(4) mamepu (3). Odpasywomascs TaxuM 06DaROM  KOJIBLEBAS

I5 momocrs (4) cooduena ¢ xamepoit (3) m mom melicTBueM Texy-
4ero areHTa U3MEHAeT CBOL 00%eM I IepeneraeT oo IO py-
#ap (7), roamanumil BIepemn cedd IDIUCIOCOGIeHNE, Hecyiee
padowmit opran (9).
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AGRICULTURAL MACHINE
Technical  Field

The present invention relates to the agricultural
machinery industry and more particularly to agricultu-
ral machines for various agricultural operations in the
field: soil cultivation, sowing, crop cultivation and
harvesting.

It is most advantageous to use the given type of
machines on wetted and overwetted soils where the imple-
ments with an increased tractive force are needed.

Prior Art

At present different agricultural machines are used
for cultivation of soil, sowing, crop cultivation and
harvesting, comprising a self-propelled chassis, an at-
tachment carrying a working member for performing agri-
cultural operations in the field and means for control-
ling the workinz member.

A disadvantage of all the above-mentioned machiies
resides in an excessive compactiorn of soil resulting
in disturbing the structure thereof which afterwards
has anfg?ver;ﬁ effect on the crop yield.

the prior art ig, for example, an arrange-
ment for placement of a fluid material in the soil,
comprising a sowing apparatus, a propelling device for
the sowing apparatus, a hopper for a fluid seed material
and a delivery system connected by a pipeline with an
air chamber (cf., for example, USFR Inventor's Qértifi-
cate No. 257,899, cl. A01C 15/04, 1968). Such an ar-
rangement is ganged up with a heavy tractor which in-
volves a substantial compaction of soil.

Besides the arrangement does not possess a sufficient
capacity for performing the above-mentioned agricultural
operations. |, .

e\ 1ocloned o

Alsoﬁ@a&mm;gn the prior art iz an arrangement for
cropping, comprising a hopper for « seed material, a
drive drum secured on a body, an ¢lastic perforated
element, a sowing apparatus and 4 harvesting mechanism

Jt
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(cf. USSR Inventor’s Certificate No. 803,885, Int. cl.
A0l C 7/00, 1979).

The given arrangement is also moved over a cultivated
area by a propelling device bhased on a tractor and also
suffers from the same disadvantages. Besides this
arrangement has limited engineering capabilities because of
a low tractive force developed by the propelling device.
The use of the given arrangement is limited by a gradient of
the crop area and a degree of soil preparation.

Also disclosed in the prior art is an agricultural
machine for sowing loose materials, comprising a
self-propelled chassis, an attachment carrying the sowing
apparatus and means for controlling the samz (cf. USSR
Inventor’s Certificate No. 908,262, IPC A0l 07/08, 1979).

The machine is ganged up with a self-propelled chassis
and movad on the field sowing the required material. Whei
the entire machine and self-propelled chassis assembly is
moved on the field the soil is over-compacted under the
action of the entire mass of the machine and self-propelled
chassis assembly and the seed material contained therein,
and the consumption of power by the moved machine is
increased.

The machine zannot be used on wet soils, as its
movement on the field becomes impossible. The operator is
always in the zone of the working member operation which has
an adverse effect on his fitness to work. A low tractive
force does not allow the operating width to be increased for
respective agricultural operations which extends the terms
of the farm work completion.

It is an object of the present invention to ameliorate
the abovc-mentioned disadvantages of the arrangements
heretofore described or at least provide the public with a
useful alternative.

il
v,



TS ) S e e at

Py

10

15

O.Q..Q 20

25

Therefore, the present invention provides an

agricultural machine comprising a self-propelled chassis, an
attachment carrying a working member with a rod for - _
performing agricultural operations in the field and means
for controlling the working member characterised in that the
machine is provided with an arrangement for displacement of
the working member over the field surface, comprising a
hermetic'chambér, a source of a'fluid'agent in communication
with the chamber enabling the fluid agent to be pumped in
the chamber under pressure, a flexible hose having an end

‘which is mounted on a drum and a free end which is turned
-inside out and hermetically secured to the periphery of a

port located in the hermetic chamber such that an annular

. space 1is formed in the hose which is in communication with
- the chamber through the port, and a tractive element secured

to and projecting from the hose, the tractive element being
connected to the hose such that movement of the flexible
hOsé imparts a corresponding movement to the tractive
element, the apparatus being further arranged such that the
pumping of the fluid agent into the chamber causes movement
of the flexible hose in a predetermined direction and
movement of the flexible hose in the predetermined direction
causes a corresponding movement of the tractive element,
thereby causing the working member to be displaced over the
field surface. -

Such a design of the agricultural machine makes it
possible to substantially reduce its mass and consequently
to minimise the compaction of soil, as well as to increase
the tractive force at the output to prdvide a good going of
the working member. _

For widening the engineering capabilities, the drum may
suitably be installed on an axle for reverse rotation.

For convenience in operation, the hermetic chamber,

- TN L v : :
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the source of a fluid agent and the drum may advan-
tageously be disposed on a self-propelled chassis.

To ensure rotation of the working member, the ends

of the tractive element should be connected with the hose.

One of the embodiments provides the attachment
carrying the working member in the form of a rod instal-
led between the hose and the tractive element.

Such an embodiment of the attachment simplifies the
construction as a whole and also makes it possible to
increase the tractive force applied to the working
me mber.

Another embodiment of the attachment carrying the
working member comprises a toroidal part disposed in
the annular space of the hose section turned inside
out, a spherical body whose diameter is greater than
the hole of the toroidal part, disposed directly in
the hose upstream of said toroidal part, and a supporting
element .connected with the spherical body through the
medium of a spring-loaded stem and carrying a bracket
for securing the rod of the working member, the trac-
tive element being passed through a duct made in the
spherical body.

Such an embodiment of the attachment makes it pos-
sible to use, in a machine, any workinz member irres-
pective of the tractive forces required for accomplish-
ment of agricultural operations in the field, and also
to increase the pushing force applied to the working
member.

It is desirable that the agricultural machine be
provided with one more arrangement for displacement
of the working member made similarly to the first one
and disposed parallel thereto, and the attachments
carrying the working member should be interconnected by
a coupling bar made up of the rods fastened to each
other.
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This makes it possihle to contrcl the movement of
the arrangement for displacing the working member and
to increase the operating width of the working member
for performance of agricultural operations.

Still another embodiment provides additional hoses %
internally accommodated in the hose and intended for
delivery of constituents to the working member for
performance of agricultural operations in the field,
communicated with reservoirs installed on a self-pro-
pelled chassis and passed through the duct of the sphe-
rical body.

Such gn embodiiient enables the operator to control
operation of the working member from the self-propelled
chassis at different points of a cultivated field and
also to widen the range of used constituents.

Thus, it may be noted that the given machine in the
proposed design embodiment makes it possible to dispense
with the universally accepted schemes in the accomplish-
ment of different agricultural operations and to use
the anique arrangement of a simplified design for-displa-
cement of the working member.

Summary of the Drawings

The invention will row be described in greater detail
wit' reference to specifis embodiments thereof, taken in
conjunction with the accempanying drawings, wherein:

Fiz. 1 diagrammatically illustrates a general view
of the agricultursl machine;

Fig. 2 illustrates an arrangement for displacement
of a working member and an embodiment of an attaghment
carrying the working member;

Fig. 3 illustrates another embodiment of the at-
tachment carrying the working member.

Preferred Embodiment of the Invention

An agricultural machine (Figs. 1, 2) comprises a self-

propelled chassis 1 on the base of which are mounted a

A\
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saurce 2 of a fluid agent, for example, a gas-air mix-
ture, a nermetic chamber 3 with a port 4 in which the
gas is punped under a pressure, a drum 5 installed cn
a hollow shaft 6 kinematicglly associated with an engine
(not shown in the drawing) of the self-propelled chas~
sis 1. A flexible hose 7 internally accommodating a
tractive element 8 is wound on the drum 5. The ends
of the hose 7 are connected with the tractive element 8,
The drum 5 may be installed inside or outside the cham-

‘ber 3, and & free end of the hose 7 should be passed

through the chamber 3, turned inside out and hermetically
secured in the chamber port 4. The hose 7 turned inside
out forms an annular space A communicating with the cham-

- ber 3 and all the time changing its volume in the process

15
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of the hose unwinding from the drum 5. The drum 5 is
installed on the shaft 6 for reverse rotation. One of
the sections of the tractive element 8 projects from
the free end of the hose 7 and cooperates with the at=
tachment disposed thereon and carrying a working member 9
for performance of agricultural operations in the field.
The attachment is movably connected with the hose 7.
The self-propelled chassis 1 mounts means 10 for control-
ling the working member 9.

The hermetic chamber 3, the source 2 of a fluid
agent and also the drum 5 with the flexible hose 7 wound

thereon present in combination the arrangement for displa-

cement of the attachment carrying the working member 9.
The most simple embodiment of the attachment car-
rying the working member 9 is illustrated in Fig. 3.
Tt comprises a rod 11 installed between the hose 7 and
the tractive element 8.
Another embodiment of the attachment carrying the
working member 9 is illustrated in Fig. 2. The attach-
ment comprises a toroidal part 12 disposed in the annu-
lar space A of the section of the hose 7 turned inside
out, a spherical body 13 whose diameter is greater than

[ ———
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a hole of the toroidal part 12, disposed directly in
the hose 7 upstream of the toroidel part 12, and a
supporting element 14 disposed outside the hose 7 and
connected with the spherical body 13 through the medium
of a spring~loaded hollow stem 15. A duct 16 is made in
the spherical body 13. A bracket 17 for securing the
rod 11 of the working member 9 is mounted on the suppor-
ting element 14. The duct 16 end the hollow stem 15 are
designed for passing the tractive element 8 enveloping
the rods 11 (Fig. 3) and secured on the hose 7.
For increasing the operating width of the working
member for accomplishment of agricultural operations
in the field and for changing the direction of its
movement the machine is provided with a second arrange-
ment for displacement of the working member made simi-
larly to the first one and disposed parallel thereto.
In this case the rods 11 are fastened to each other and
make up a coupling bar 18. Additional hoges 19 are inter i
nally accommodsted irn the hose 7 and intended for deli-
very of constituents to the working member 9, and com-
municated with reservoirs 20 installed on the self-~propel-
led chasgis 1. The additional hoses 19 are passed through
the duct 16 of the spherical bLody 1) and the hollow
stem 15.
The agricultural machine operates in the following way. !
The operator drives the self-propelled chassis to !
‘ile field. Depending on an agricultural operation to be
accomplished, the operator secures the required working ¢
member 9 on the rod 1l. Then he cuts in the source 2 of a ;
fluid agent ‘which enters the hermetic chambers 3 and the
hoses 7 and unwinds the latter from the drum 5. Moving
over the field surface the hose 7 pushes in front of  itself
the attachment carrying the working member 2. The direction
of movement of the working member 9 on the field is changed
by way of increasing or decreasing the volume of' the annu-
lar space A of one of the hoses 7. When the wérking mem-
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ber is moved over the field, different commands are fed
into the actuating mechanisms of the working member 9
through the control means 10 laid inside the hoses.

When performing operations requiring a wnidirec-
tional movement of the working member, for example, soil
levelling, straw raking, snow retention, it 1s prefer-
red to use an attachment carrying the working member in
the form of the rod 11 installed between the hose 7
and the tractive element 8. In this case the hose while
unwinding from the drum 5 displaces the working member 9
at no~load to the working position and then after going
into reverse the drum 5 starts winding the hose 7 the-
reby moving towerds itself the working member 9 which
does the useful work. In this case the fluid agent is
forced out of the annular spaces & and is returned to
the source 2 or discharged into the atmosphere. When per-
forming operations which require the forces for displa-
cement of the working member on both sides of the culti-
vated field; the use is made of an attachmert carrying
the working member, comprising the toroidal part 12
the spherical body 13 and the supporting element 14,

The fluid agent acting on the tcroidal part 12 turns

the hose 7 inside out and the latter pushes the suppor-
ting element 14 which displaces the working member 9.

The reverse movement of the working member is acocomplish-
ed as was describted hereinabove.

It should be mentioned that the tractive element 8
is capable of developing a torque in addition to the i
tractive foroce. ‘

In thisg case the use is made, for example, of a known
chain drive.

In the process of operation different constituents
required for agricultural operations, for example, water
for sprinkling, seeds for sowing, fertilizers for dres-
sing, etc. are delivered by a known method from the re-
sexvoirs 20 through the additional hoses 19 to the wor-

A<
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king member 9.
Industrial Applicability

The present invention may be effectively used both
in the agriculture and various industries, for example,
for displacement of different loads, for conveying the
rock in the mining industry, for delivery of different
means over water obstacles and adverse terrain, for loa-
diny and unloading of ships when equipped wharves are
lacking.

v gy —
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An agricultural machine comprising a self-propelled
chassis, an attachment carrying a working member with a rod
for performing agricultural operations in the field and
means for coritrolling the woriiing member characterised in
that the machine is provided with an arrangement for
displacement of the working member over the field surface,
comprisiné a hermetic chamber, a source of a fluid agent in
communication with the chamber enabling the fluid agent to
be pumped in the chamber under pressure, a flexible hose
having an end which is mounted on a drum and a free end
which is turned inside out and hermetically secured to the
periphery of a port located in the hermetic chamber such
that an annular space is formed in _ae hose which is in
communication with the chamber through the port, and a
tractive element secured to and projecting from the hose,
the tractive element being connected to the hose such that
movement of the flexible hose imparts a corresponding
movement to the tractive element, the apparatus being
further arranged such that the pumping of the fluid agent
inte the chamber causex movement of the flexible hosie in a
predetermined ¢iirection and movement of the flexible hose in
the predeteérmined direction causes a ¢orresponding movement
of the tractive element, thereby causing the working member
to be displaced over the field surface.

2. An agricultural machine according to claim 1,
characterised in that the drum is installed on a shaft for
res erse rotation.

3. An agricultural machine according to claim 1,
characterised in that the hermetic chamber, the source of &
fluiu agent and the drum are disposed on the self-propelled
¢chassis.

517s/KLH - 10 =~
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4. An agricultural machine according to claim 1,
characterised in that the ends of the hose are connected
with the tractive element.

5., An agricultural machine according to claim 1,
characterised in that the attachment carrying the working
member is made in the form of a rod installed between the
hose and the tractive element.

6. An agricultural machine according to claims 1 to 4,
characterised in that the attachment carrying the working
member comprises a toroidal part disposed in the annular
space of the hose section turned inside out, a spherical
body whose diameter is greater than a hole of the toroidal
part, disposed directly in the hose upstream of said
toroidal part, and a supporting element connected with the
spherical body through the medium of a sp«ingloaded stem and
carrying a bracket for securing the rod of the working
member the tractive element being passed through a duct made
in the spherical body.

7. An agricultural machine according to claims 1, 5 and 6,
characterised in that it is provided with a second

arrangement for displacement of the working member made

similarly to the first one and ¢isposed parallel thereto,

and the attachments carrying the working member are

interconnected by a coupling bayr made up of the rods

fastened to each other. 1

8. An agricultural machine according to claim 6,
characterised in that additional hoses are internally
accommodated in the hose and intended for delivery of

T e ey e

constituents to the working member for performing
agricultural operations in the field, the additional hoses
being mommunicated with reservoirs installed on the
self-propelled chassis and passed through the duct of the
spherical body.

517s/KLH 11 -
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9. An agricultural machine substantially as herein
described with reference to the accompanying drawings.

5 DATED this 12th day of June 1990

| TREST "JUZHVODPROVOD"
i By their Patent Attorneys
SRIFFITH HACK & CO
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AGRICULTURAL MACHINE
"ABSTRACT

An agricultural machine comprises a self-propelled
chassis (1) and an arrangement for displacement of the
working member (9) over the field surface, comprising
a hermetic chamber (%) with a port (4), a source (2)
of a fluid agent pumped into the chamber (3) under a
pressure, and a flexible hose (7) wound onto a drum
(5) and internally accommodating a tractive element (8).
A section of the tractive element (8) projecting from
a free end of the hose (7) mounts an attachment carrying
the working member (9) and movably connected with the
flexible hose (7). The free end of the hose (?) is passed
through the chamber (3), turned inside out and herme-
tically secured in the port (4) nf the chamber (3) so
that it forms an annular space (A) communicating with the
chamber (3) and by changing its volume under the action
of the fluid agen: moves the hose (7) over the field,
which pushes in front of itself the attachment carrying
the working member (9).
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