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TO THE OPERATORS’ ATTENTION:

1. Prior to proceeding to operation of the tractor, read carefully this Manual and strictly
follow all the instructions related to operation and maintenance of the tractor.

2. Be sure to run in the tractor for initial 30 hours. Right up to Maintenance Service 1
(125 h), the diesel-engine loading should not exceed 80 % percent of its power rat-
ing.

3. Your tractor is equipped with a speed-range type transmission gearbox. The ranges
are switched over by means of tooth-type flexible clutches, while the gears within the
range are shifted by means of synchronizers.

To engage arange:
— depress the clutch pedal completely and allow the tractor to come to a standstill;
—then gently, without jerks, select the desired range using the range engage-
ment lever;
— release smoothly the clutch pedal.

To engage a gear:
— depress the clutch pedal completely;
— shift the change-over stick smoothly, without jerks, and hold it in this drawn-in
position until the gear is fully engaged;
—release smoothly the clutch pedal.

While on move, gear-shifting within the range should only be made during transport mis-
sion, running on hard-surfaced or natural, unpaved roads. When a machine-and-tractor
rig is operating off-roads (ploughed fields, peat deposit sites, sandy soils, etc.), NEVER
shift gears because of the inevitable abrupt stopping of the combination. In this case,
negotiate such a terrain in a pre-selected gear. Failure to follow the above instructions
could result in premature wear of gears and tooth-type flexible clutch splines as well as
in synchronizers damage.

IMPORTANT! If, with the clutch pedal completely depressed, changing of ranges and
gears is accompanied by excessive gritting sound, call up your local “Belarus” dealer
office to rectify the problem immediately.

4. Observe the rules of PTO engagement. When engaging and disengaging the PTO,
move the PTO lever smoothly to avoid damage to the shafts, gears and/or PTO tail-
piece.

5. The service and parking brakes should be only adjusted with the tractor placed on a
level ground, with the engine stopped and the rear wheels choked in the front and
the rear to prevent the tractor from accidental displacement.

Re-equipment and/or modification of the tractor without manufacturer’'s agree-
ment are prohibited.
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INTRODUCTION

This Manual provides the description of the design and contains the basic technical data
and rules of operation and maintenance of agricultural power-intensive wheeled tractors
BELARUS-1523/1523.3 and BELARUS -1523B/1523B.3 (reversible modified version).
Belarus 1523 tractor is designed in the 4x4 wheel arrangement and can be used for
performing various agricultural works and transport operations with mounted, semi-
mounted, and trailer-type farm machinery and implements attached, for transporting
cargoes and with cargo handling facilities and harvesting machinery complexes as well
as for driving stationary farm machines.

Belarus 1523B tractor of a reversible version is designed for a long-term operation in
the reversal and notable for a reversal control post comprising and additional steering
column, duplicated clutch, brake, and fuel supply controls as well as with a rotatable
operator’s seat for working in both forward and reverse movement.

Belarus 1523.2* and Belarus 1523B.2* tractors: a modified version of the basic model
BELARUS-1523 and BELARUS-1523B equipped with the [1-260.1S2 engine certified
according to the TIER-2.

Abbreviations and Conventional Symbols Used

ADL - Automatic Differential Lock-up System AB[]
DTC - (Engine) Turbocharger TKP
FDA - Fron Driving Axle NMnBm
FFA - Fine Fuel Filter dTO
FPTO - Front Power Take-Off NMBOM
GB - Speed Gearbox K
HDC - Haul-and-Draw Coupler TCY
HLL - Hydraulic Lift Linkage MHC
HPH - Hugh-Pressure Hose PBA
HSCU - Hydrostatic Steering Control Unit rorPy
IMS - Inter-Shift Maintenance ETO
IVR - Integral Voltage Regulator NPH
MS - Maintenance TO
MTA - Machine-and-Tractor Aggregate MTA
PTO - Power Take-off Shaft BOM
P.T.U. - Power Take-Up Shaft BIrNm
PFE - Paper Filter Element SO
RA DL - Rear Axle Differential Lock-up B0 3M
RHL - Rear Hitch Linkage 3HY
SB - Storage Batteries AKB
SPTA - Spare Parts, Tools and Accessories 31
TC - Transmission Clutch MC
TDC - Top Dead Centre BMT
UCS - Universal Control System for farm machinery YCK
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INTERNATIONAL SYMBOLS

The manufacturer uses standard international symbols pertinent to the use of instru-
ments and controls, as follows.

Refer to Manual

Brake

Parking brake

Horn

Fault signalling

Fuel

Cooling fluid, coolant

Engine start-up assisting
devices

Engine rpm

Oil pressure in engine

Engine coolant temperature

OFF/STOP

ON/START

Gradual change

Lever — Downwards

Lever — Upwards

u:-%—:--
-
A
L
z

o
S

<,L

T

]

Controls manipulation

Fast

Slow

Forward

Backward

Storage battery charging

Cab dome light

Marker lamps

Turn signal

Trailer turn signal

High beam

Low beam

Work floodlights

Differential lock-up

PTO shaft engaged

Front driving axle engaged
PTO
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“Lift” position of the distribu-
tor slide valve

“Drop” position of the dis-
tributor slide valve

“Float” position of the dis-
tributor slide valve

Oil pressure in the transmis-
sion gearbox

Air pressure in the pneumat-
ic system

Air filter clogged

Diesel start-up (a lamp in
the control lamp unit)

S

T
o B

200

Fan

Windscreen washer

Front windscreen wiper

Rear screen wiper
Oil pressure in the hydrostat-
ic steering control

Level of braking liquid in the
main cylinder reservoirs
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SAFETY REQUIREMENTS

1.1. GENERAL

1.1.1. Strict observance of the require-
ments ensures safe operation of
the tractor and improves its reli-
ability and durability.

1.1.2. Only persons not younger than
17, holders of a tractor driving li-
cense, who have been briefed on
accident and fire prevention, may
be admitted to operate the trac-
tor.

1.1.3 Prior to operating the tractor,
read carefully the Operator's
Manual. Insufficient knowledge
of tractor controls and servicing
is a potential of likely accidents.

1.2. SAFETY REQUIREMENTS FOR
TRANSPORTATION AND DEP-
RESERVATION

1.2.1. When transporting and handling
the tractor, follow the require-
ments specified under Section 8.

1.2.2. When performing the depreserva-
tion of the tractor and optional
equipment, follow the fire preven-
tion instructions and sanitary re-
quirements when dealing with
chemicals, rag wastes and oiled
paper.

1.3. REQUIREMENTS FOR TECH-
NICAL CONDITIONS OF THE
TRACTOR

1.3.1. The tractor should be run in, in
accordance with the require-
ments under Subsection 6.5.

The tractor should be completely
outfitted and in good working or-
der.

1.3.2. DO NOT allow dismantling of
design-stipulated protective en-
closures and/or safeguards from
the tractor, as well as other parts
and/or assembly units which af-

1.3.3.

1.3.4.

1.3.5.

1.3.6.

1.3.7.

1.3.8.

fect its safe operation (protective
grille of the fan, rear PTO enclo-
sure, etc.)

The technical condition of the
braking system, steering controls
and running gear should conform
to safety requirements of rele-
vant standards and the present
Manual.

The trailed agricultural machines
and harvest trailers shall be fitted
with a rigid towing coupler which
excludes swaying and/or collid-
ing thereof with the tractor during
the transportation.

The tractor controls shall be pro-
vided with reliable locking in their
operative positions.

Keep all the warning decals on
the tractor clean and readable. If
damaged or lost, replace them
with new ones.

No leaks of electrolyte, water,
fuel and/or oil shall be allowed.

Make proper use of summer-
and winter-grade fuels. Refill the
fuel tank at the close of each
working day to reduce the mois-
ture condensation at night.



BELARUS-1523/1523B/1523.3/1523B.3

Safety requirements

1.4. SAFETY REQUIREMENTS FOR

OPERATION OF THE TRACTOR

IMPORTANT!
diesel- engine from outside the cab,
away from the operator's work station.
When starting the engine and manipu-
lating with the controls, always be in
the cab and sitting in the driver’s seat.

NEVER start up the

1.4.1.

1.4.2.

1.4.3.

1.4.4.

1.4.5.

Prior to starting the engine,
check to see if the parking brake
is engaged, the power take-off
(PTO) lever is in the “Brake” po-
sition, the range changeover and
GB shifting levers — in the “Neu-
tral”. The lever switch of the GB
pump drive should be in the
“Drive from the engine” position.

Prior to getting the tractor mov-
ing, make sure that the reserve
parking brake is disengaged,
give an audible signal to warn
bystanders and persons working
on the trailed machines, then
start moving smoothly. When on
hauling sessions, be sure to use
seat belts (to be supplied on re-
quest).

DO NOT leave a moving tractor.

Prior to leaving the cab, disen-
gage the PTO shaft, stop the en-
gine, apply the parking brake
and take out the starter key.

DO NOT operate the tractor in
closed spaces without adequate
ventilation. Breathing the ex-
haust gases can cause the lethal
outcomel!

Should the engine or the steering
controls fail during the work, stop
the tractor immediately. Remem-
ber that when the engine is shut
down, a considerable greater ef-
fort should be applied to the
steering wheel to drive the trac-
tor.

1.4.6.

1.4.7.

1.4.8.

1.4.9.

1.4.10.

1.4.11.

1.4.12.

1.4.13.

1.4.14.

DO NOT work or walk under
raised agricultural attachments.
DO NOT leave the tractor for a
long period of time with the
mounted implement in raised po-
sition.

If the tractor front part lifts off the
ground when heavy machines/
implements are mounted on the
rear hitch linkage, attach ballast
weights to the tractor front bar.

No passenger can be admitted to
the cab during work. (However, a
passenger can only be admitted
when an additional seat is in-
stalled).

DO NOT operate the tractor with
faulty instrumentation.

DO NOT admit smoking exhaust
of the engine or substantial drop
in rpm. due to overload.

In case of emergency and/or ex-
cessive increase in engine
crankshaft rpm, cut off the fuel
feed immediately and pull the
engine emergency stop knob to-
wards yourself.

The independent drive of the
rear PTO shall be only engaged
on an out-of-operation engine;
while the synchronous drive —
when the transmission clutch is
disengaged.

When operating the tractor with-
out using the rear PTO, set the
PTO drive lever and the PTO
control lever in the neutral and
“Brake” position, respectively.
When engaging and disengaging
the PTO, move the PTO lever
smoothly to avoid damage to the
shafts, gears and/or PTO tail-
piece.

On detaching the PTO-driven
machines from the tractor, re-
move the universal-joint drive
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1.4.15.

1.4.16.

1.4.17.

1.4.18.

1.4.19.

1.4.20.

1.4.21.

1.4.22.

and cover the PTO tail-piece with
a protective hood.

NEVER lower the farm machine
by setting the distributor lever to
the “Forced Drop” position.

Prior to starting the engine, set
the gear shifter and the range
changeover lever to the neutral
position. When starting the en-
gine there shall be nobody in
front of the tractor, under and
behind it as well as between the
tractor and the machine attached
to it.

When hitching or attaching the
agricultural machines or imple-
ments to the tractor, the trailer
hand shall be at a safe distance
until the complete stop of the
tractor. The hitching or attaching
operation should be only started
on the operator’s signal.

Should any malfunction or fault
occur, stop immediately the trac-
tor and eliminate the cause.

When working with the agricul-
tural machines attached to the
tractor, follow additionally the
safety precautions specified for
operating these machines.

Prior to attachment of agricultural
machines to the tractor, make
sure that automatic catches of
the RHL lower and top links are
clean and serviceable. DO NOT
work with catch inner recesses
damaged, clogged up with dirt
and/or foreign particles.

Prior to lifting or lowering an ag-
ricultural implement as well as
when making turns, make sure
that there is no risk of hitting an-
ybody or running over an obsta-
cle.

When on transport trips and un-
dergoing turns with raised ma-
chine/implement, preliminary set

1.4.23.

1.4.24.

1.4.25.

1.4.26.

1.4.27.

1.4.28.

1.4.29.

1.4.30.

the PTO control lever to the
“Brake” position, to avoid break-
down to the tractor and/or agri-
cultural machines/implements.

Lower the mounted machine to
its working position or lift it to at-
tain position for transport only
when the tractor is moving for-
ward in a straight line.

The universal-joint shaft trans-
mitting the rotational motion from
the tractor PTO to the aggregat-
ed agricultural unit tools shall be
enclosed.

Make sure that any additional
equipment and/or auxiliary de-
vices are properly installed and
intended and approved for use
on your tractor.

Keep in mind that your tractor, if
carelessly or improperly operat-
ed and/or poorly maintained, can
be a serious hazard to the opera-
tor and others. DO NOT use
equipment which is not desig-
nated or authorized for installa-
tion on the tractor.

When machine-and-tractor ag-
gregates are running in a col-
umn, the clearance between
them must be at least 30 m.

When driving on a slippery road
with the ADL engaged, run the
tractor ganged up with imple-
ments at a speed not exceeding
12 km/h.

When driving on slopes, increase
the tractor wheel track to maxi-
mum possible.

Avoid sharp turns when driving
under full load and/or at a high
speed.

Operate the tractor in the twilight
or at night provided the lightning
equipment is serviceable and
switched on.
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1.4.31.

1.4.32.

1.4.33.

1.4.34.

1.4.35.

1.4.36.

1.4.37.

1.4.38.

Any cleaning, lubricating and re-
pair works should be only per-
formed with the engine shut
down and PTO disengaged.

When operating the stationary
PTO-driven equipment, brake
the PTO tail-piece and stop the
engine before leaving the cab.

When working with the PTO or in
close vicinity to rotating compo-
nents, DO NOT wear loose cloth-
ing.

When operating with stationary
PTO-driven machinery, always
engage the parking brake and
chock both sides of the rear
wheels. Make sure that the ma-
chine is reliably secured.

Check to see that the PTO shaft
tail-piece is safely enclosed and,
if the PTO is not used, refit the
PTO tail-piece hood in place.

Use the synchronous PTO
mechanism at low (up to 15
km/h) tractor speeds only. Fail-
ure to do so could cause severe
damages in the PTO drive.

The tractor operation on slopes
is only permitted in daytime, at a
speed not exceeding 10 km/h
and the wheeltrack at least 1800
mm provided the steepness does
not exceed 9°.

When the machine-and-tractor
aggregates are working or pass-
ing in the vicinity of electric pow-
er lines (EPL), the distance from
the top aggregate point to the
lines should not exceed:

Line voltage, 154- | 330-
upto, kv | 11 [20-25 110 1 555 | 500
Distance hori-
zontal, m
1.5 2 4 6 9
Distance
vertical, m
1 2 3 4 6

10

1.4.39. DO NOT work with attached

1.4.40.

1.5.

1.5.1.

1.5.2.

1.5.3.

heavy machines unless the front
ballast weights are installed.
Trailed and semi-trailed agricul-
tural machines should be addi-
tionally connected to the tractor
with using safety chains.

SAFETY REQUIREMENTS FOR
TRANSPORT SESSIONS AND
TRACTOR TOWING

When performing the transport
works, observe the road regula-
tions adopted in the territory of
the country.

The transport works may be per-
formed by the operators with the
tractor driving experience of not
less than two years who have
passed an examination in the
road regulations.

When using the tractor for per-
forming the transport works:

increase the tractor wheel track to
at least 1800 mm;

check the serviceability of the
brakes;

interlock the brake pedals, check
and, if necessary, adjust the brakes
for simultaneous operation;

check operation of the parking
brake;

check the condition of lighting and
audible signalling systems;

the transport trailers should be fit-
ted with rigid couplers and, besides,
connected to the tractor with using
a safety chain or cable;

under no circumstances should the
tractor be run downhill with gear
disengaged (by coasting); apply the
same gear both down and uphill;

if the trailer weight exceeds that of
the total actual weight of the tractor,
it is mandatory that it should be
equipped with independent brakes.
The faster you move and the great-



BELARUS-1523/1523B/1523.3/1523B.3

Safety Requirements

er the trailed mass, the longer is the
safe stopping distance.

1.5.4.

1.5.5.

1.5.6.

DO NOT stop the tractor on
slopes. If it is necessary to stop,
put the tractor into 1%t gear and
apply the parking brake.

Before operating the tractor, turn
on the compressor, check the
condition of the brake pneumatic
drive, air pressure in the pneu-
matic system. Remove the faults
detected.

The trailers to be combined with
the tractor should have a braking
system which is able to ensure:

a) braking the trailer on the run;

b) applying the brake in case of dis-
connection of the trailer from the
tractor;

c) keeping the trailer when parked on
a slope;

d) preventing the trailer from pushing
actions against the tractor in cas-
es of abrupt changes in speed.

The trailer should be connected to
the tractor with using a safety
chain.

1.5.7.

1.5.8.

1.5.9.

1.5.10.

Carrying people in trailers is pro-
hibited.

To avoid tip-over, take care
when running the tractor. Set
speeds safe with respect to the
actual condition of the road sur-
face; especially so, when driving
on a rugged terrain, crossing
ditches, taking a grade and/or
making sharp turns.

The road speed at turns should
not exceed 5 km/h, on a slippery
road — 3 km/h. Ride downhill in
first or second gear. Speeds on
approach paths and passages
should not exceed 10 km/h.
When loading/unloading the
trailer, brake the tractor by apply-
ing the reserve parking brake.

11

1.5.11.

1.5.12.

With the HSCU unit out of opera-
tion, the tractor can be towed,
but at a speed of up to 10 km/h,
max., and at a distance not ex-
ceeding 5 km.

Tractors in combination with a
trailer used on public roads
should be run with the “Trac-
tor&Trailer Rig” warning sign il-
luminated, in full conformance
with the Road Regulations.

1.6. SAFETY REQUIREMENTS FOR
MAINTENANCE

1.6.1.

1.6.2.

1.6.3.

1.6.4.

1.6.5.

1.6.6.

All the maintenance operations
shall be carried on a tractor
placed on a level ground, with
the engine shut down, the park-
ing brake applied and the PTO
tail-piece braked.

To lift the tractor, use a jack; af-
ter lifting, put blocks and props
under the frond axle bar, rear
wheels axle shafts or location
parts of the tractor framework.
When using hoisting and
transport equipment, observe
relevant safety precautions.

To avoid accidental splash-out of
fuel when refuelling the tractor
using mechanized equipment,
remove the wire gauze filter from
the fuel tank throat. This filter is
to be used for refuelling the trac-
tor by hand, under field condi-
tions, only.

When examining and/or adjust-
ing the parts to be controlled,
make use of a 36 V (max.) in-
spection portable lamp. The
lamp should be protected with
wire screen.

Tools and appliances to be used
in the course of maintenance
should be in good working order,
suitable for their purpose, and
ensure safe performance of the
works.
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1.6.7.

1.6.8.

NEVER inflate the tyres without
monitoring the pressure.

When servicing the storage bat-
teries:

a) keep the skin from contact with

electrolyte;

b) to clean the storage batteries, use

rags soaked in ammonia solution
(ammonium hydroxide);

C) to top up the electrolyte level in

the battery, use only distilled wa-
ter;

d) DO NOT check the state of charge

e)

1.6.9

of the storage battery by short-
circuiting the terminals;

DO NOT connect the storage bat-
tery in wrong polarity.

. To keep the electronic units from

damage, follow the precautions
as given below:

do not disconnect the storage bat-
tery (SB) terminals while the engine
IS running, since it results in peak
voltage in the charging circuit and
unavoidable damage of diodes and
transistors;

do not disconnect the electrical cir-
cuit wires until the engine complete-
ly stops and all the electrical
switches are in the OFF position;
take care not to cause short-
circuiting due to incorrect connec-
tion of wires. Short-circuits or wrong
polarity causes damage to diodes
and transistors;

DO NOT connect the SB to the sys-
tem of electrical equipment until
terminals and voltage are checked
for proper polarity;

DO NOT check the availability of
electrical current by “sparking”,
since this causes immediate break-
down of transistors;

NEVER set the battery disconnect
switch to the OFF position while the
engine is running;

12

e DO NOT operate the tractor with-
out a storage battery.

1.6.10.

1.6.11.

1.6.12.

1.6.13.

1.6.14.

1.6.15.

1.6.16.

The cooling system operates un-
der pressure maintained by a
valve installed in the filler cap. It
is dangerous to remove the cap
on a hot engine. To avoid burns
on your face and hands, take
special care when opening the
radiator filler cap on a hot en-
gine; cover the cap with thick
fabric and put on a glove.

To avoid burns, take special care
when draining coolant or water
from the cooling system, or hot
oil from the engine, hydraulic
system and transmission.

To exclude the explosion risk,
there shall be no sources of na-
ked flame in close proximity to
the engine fuel system and/or
storage batteries.

To install and dismount the en-
gine, use a steel cable fastened
to the eye-bolts provided for the
purpose on the engine.

Any repair works requiring the
electric welding to be done on
the tractor shall be performed
with the battery disconnect
switch turned OFF.

DO NOT make any modifications
to the design or structure of the
tractor or its components, if not
agreed with the Manufacturer.
Otherwise, the tractor will be de-
void of the guarantee privilege.
To exclude any possibility of get-
ting severe injuries, all the ad-
justment operations should be
carried out with the tractor
placed on a flat level ground,
with the engine shut down. Also,
the tractor should be safely
stopped from moving by means
of chocks placed under the rear
wheels on the front and at the
rear.
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1.7. FIRE PREVENTION REQUIRE-
MENTS

1.7.1.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

1.7.6.

1.7.7.

1.7.8.

1.7.9.

1.7.10.

1.7.11.

The tractor should be provided
with fire-fighting equipment such
as a spade and fire extinguisher.
NEVER operate the tractor with-
out fire-fighting equipment.
NEVER refill the tractor with the
engine running.

DO NOT smoke when refilling
the tractor.

DO NOT fill the fuel tanks com-
pletely. Leave some space for
fuel expansion.

NEVER add gasoline and/or oth-
er mixtures to diesel fuel. Such
combinations may be a cause of
enhanced danger of inflamma-
tion and/or explosion.

The tractor parking lots, as well
as fuel and Ilubricant depots
should be ploughed around to
make a strip 3 m wide, and
equipped with fire-fighting
equipment.

Refill the tractor with fuels and
lubricants using mechanized
means, with  engine  fully
stopped. At night, use a light-up
facility. DO NOT refuel the trac-
tor by means of a bucket.

When performing the repair
works involving electric arc or
gas welding under field condi-
tions, clean the parts and as-
sembly units from vegetable left-
overs.

Keep the manifold and muffler
stack clean from dust, fuel and
straw residue, etc.

DO NOT allow straw to be taken
up by rotating parts of the ma-
chines ganged up with the trac-
tor.

When washing/cleansing the
parts and/or assembly units with
kerosene or petrol, take ade-
guate measures to exclude the
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possible inflammation of the
flushing fluid vapours.

1.7.12. NEVER operate the tractor in
fire-hazardous locations, with its
bonnet and other protective de-
vices removed from hot parts of
the engine.

1.7.13. NEVER use naked flame to heat
oil in the engine oil sump, as well
as when refuelling the fuel tanks
or burning out the soiled core of
the radiator.

1.7.14. Whenever a seat of fire is de-
tected, bury the fire with sand,
cover it with tarpaulin, sacking or
any other dense, thick material.
Use a carbon dioxide fire extin-
guisher for the purpose. NEVER
attempt to put out burning fuel
with water.

1.7.15. Keep an eye that easy inflam-
mable materials are well away
from the exhaust manifold and
the muffler.

1.7.16. When harvesting hay and straw
or working in places with higher
fire-hazard, make use of spark
guenchers in the exhaust sys-
tem, in conjunction with a muf-
fler, or as separate facilities.

1.8. SAFETY REQUIREMENTS TO BE
OBSERVED DURING PRESER-
VATION

1.8.1. When putting the tractors for
storage, performing the mainte-
nance during the storage and re-
turn from the storage to opera-
tion, observe the relevant in-
struction of this Section, as well
as safety requirements as per
State Standard (TOCT) 9.014-
78.

1.8.2. When stored, the tractor should
be placed on special supports, or
trestle, precluding its capsizing
or spontaneous displacement.
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Safety requirements

1.9. HYGIENE REQUIREMENTS

1.9.2. The first-aid kit should be com-
pleted with bandages, a bottle of
tincture of iodine, liquid ammo-
nia, borated petrolatum, a jar of
household soda, menthol

erate, and dipyrone.

1.9.3. Make use of natural ventilation of
the cab or the air heating/cooling
unit, as required by operating

conditions.

1.9.4. Fill the thermos with fresh, clean

drinking water every day.

1.9.5. If the period of continuous opera-
tion of the tractor exceeds 2.5
hours within the working shift, it
is necessary to use individual
protective means as per State
Standard (FTOCT) 12.4.051-87 to
muffle the noise (such as ear

muffs, antiphones).
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Brief Description

BRIEF DESCRIPTION

The BELARUS 1523/1523.3 agricultural
power-intensive wheeled tractor of the
3.0 tf traction class with the 4x4 wheel-
drive arrangement is intended for per-
forming various jobs with attached
mounted, semi-mounted, trailed machin-
ery and implements, load handling facili-
ties, harvesting complexes, and in run-
ning stationary agricultural machines off
the PTO shaft, as well as in road
transport missions in various climatic
zones.

The tractor is equipped with a six-
cylinder, turbocharged in-line engine.
The power-train mechanisms: trans-
mission clutch, speed gearbox, rear
axle with a differential lock-up fea-
ture, rear power take-off shaft with
double-reduction (540 and 1000 rpm)
independent and synchronous (3.3 and
6.2 revolutions per meter of travel) are
located immediately after the engine.

Clutch: dry double-disk, closed-type,
with a hydrostatic control drive.

Gearbox: synchromesh, fixed-ratio,
range-type; assures 16 forward speeds
and 8 reverse speeds *.

Running Gear: rear driving wheels, front
driving and steerable wheels. Front
wheel tyre dimensions 420/70R24, rear-
wheel tyres — 520/70R38.

Front Driving Axle: portal-type, with
detachable half-axle housings and
spur planetary reduction gearings of
the final drive.

The Steering control of the tractor is a
hydrostatic steering unit consisting of a
gear feeding pump, gerotor-type meter-
ing pump and two differential hydraulic

* 24 forward speeds and 12 reverse speeds
optionally.
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cylinders that ensures simple and easy
control of the tractor when performing
various works. The steering control en-
sures the turn of the steerable wheels
and reduces the force to be applied to
the steering wheel in case of change of
the tractor motion direction.

To improve the traction performance
and steerability of the tractor, addition-
al counterweights can be installed on
the fore bar.

The RHL Control Hydraulic System
with the BOSCH integral block, made
up of a slide-valve distributor to control
external hydraulic cylinders and elec-
tromagnetically controlled regulator
ensures the operation of the tractor cou-
pled with agricultural machinery and im-
plements using the draft, position or
combined control of tool position rela-
tive to the tractor framework, as well
as power take-off to drive tools of the
agricultural machines.

The tractor is equipped with a pneu-
matic system for operating the hydrau-
lically-actuated trailer brakes, and sin-
gle-line and dual-line brake system.
The Tractor Brakes are multiplate ones
with hydrostatic actuator/ They are locat-
ed on driving pinions of the hub drives.
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Brief Description

The tractor cab is a cylindrical structure
with a rigid protective framework, ther-
mo-, noise- and vibration-isolated fea-
tured by the improved interior design,
convex (panoramic) tinted injury-safe
glasses, a sun-protective blind, more
comfortable location of handles on the
side control desk, an additional folding-
back seat and additional rear window.
The cab is fitted with rear-view mirrors,
electrical windscreen and rear-screen
wipers. A frameless door and glued
windscreens assure clear visibility.

The natural ventilation is achieved
through the side and/or rear windows.
The two fuel tanks with the total capacity
of 250 | are located beneath the cab floor
and on the right-hand side of the tractor.

The engine is covered with a tilt-forward
bonnet, with removable side panels.

When open, the engine cover is fixed
with a stay.

On the customer’s order, the tractor can
be equipped with extra options (a RHL
cross-bar, additional seat, auxiliary
spacer-ring member for installing twinned
wheels, PTO-driven front hitch mecha-
nism, etc.)

The BELARUS-1523B/1523B.3 tractors
are equipped with a reversible control sta-
tion, designed for a long-term operation in
the reversal, with agricultural machines at-
tached to the rear hitch linkage.

The BELARUS-1523.3 tractors is a fur-
ther modified version of the basic model
BELARUS-1523 equipped with a [1-260-1S2
engine certified to the 2" stage of Di-
rective 2000/25EC.

Serial Numbers of Tractor Components

A nameplate with the tractor and engine
Serial Nos. is fastened in the right-hand
at the rear of the cab. Beneath the
nameplate, there is a plate indicating the
Serial number of the cab.
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Brief Description

The Serial Number of the tractor is dupli-
cated on the semi-frame right-hand side
member and on the right-hand plate of
the front counterweights.

The Serial Number of the engine is du-
plicated on the manufacturer's name-
plate attached to the cylinder block, on
the left-hand side.

5
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3aBoackon Ne Serial No.

Serial number of the engine turbocharger

Serial number of the clutch

*  Or [1-260.1S2.
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Brief Description

The Serial Number of the transmission is
stamped on a plaque of the rear axle
housing, on the right-hand side.

The Serial Number and version of the
FDA with detachable axle-shaft housings
are stamped on the right-hand housing,
at the front of the FDA.
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Technical Data

TECHNICAL DATA

Description

Unit of
measure-
ment

Value

GENERAL DATA

Tractor type

Universal, row-crop

Tractor make

BELARUS

Tractor model

1523/1523B/1523.3/1523B.3

Calculated speed of movement on the 520/70R38 tyres at th

e rated engine crankshaft rotational speed:

Forward running in: (16F+8R) (24F+12R)
Range Range
1st gear km/h 1.74 I 1.7 I
2nd gear 2.44 I 2.3 I
3rd gear 3.35 I 2.9 I
4th gear 4.58 I 3.8 I
5th gear 3.77 Il 4.9 I
6th gear 5.29 Il 6.3 I
7th gear 7.26 Il 3.3 Il
8th gear 9.94 Il 4.4 Il
9th gear 5.70 Il 5.7 Il
10th gear 7.99 Il 7.3 Il
11th gear 10.97 Il 9.4 Il
12th gear 15.01 Il 12.2 Il
13th gear 12.37 [\ 5.1 Il
14th gear 17.34 [\ 6.7 Il
15th gear 23.80 [\ 8.8 Il
16th gear 32.58 [\ 11.3 Il
17th gear 145 Il
18th gear 18.8 Il
19th gear 9.8 IV
20th gear 13.0 IV
21st gear 16.9 [\
22nd gear 21.8 IV
23rd gear 28.0 IV
24th gear 36.3 IV
Reversing in:
1st gear 2.73 I 2.5 I
2nd gear 3.83 I 3.2 I
3rd gear 5.26 I 4.1 I
4th gear 7.20 I 5.3 I
5th gear 5.93 Il 6.8 I
6th gear 8.31 Il 8.9 I
7th gear 11.41 Il 4.6 Il
8th gear 15.61 Il 6.1 Il
9th gear 8.0 Il
10th gear 10.3 Il
11th gear 13.2 Il
12th gear 17.1 Il

19




BELARUS-1523/1523B/1523.3/1523B.3

Technical Data

Unit of
Description measure- |Value
ment
Rated tractive force kN (kgf) |30 (3000)
Overall dimensions (design):
length, mclud_mg the rear hitch linkage in mm 4710450
transport position
width, over outer ends of rare wheel axle-
shafts MM 12250450
height, to top of cab, max. mm 3000+50
Base of the tractor mm 285030
Wheel track of the tractor
over the front wheels mm 1540 — 2090
over the rear wheels mm 1600 — 2440
Angle of transversal static stability, min.
degrees |35
Ground clearance:
under FDA (at axle centre) mm 440
under rear axle (lower links brackets to mm 45545
ground)
under HLL cylinder bracket mm 388
Least turning radius based on the middle of the
trace of the outer front wheel with the wheel m 50
track of 1800 mm and the inner rear wheel '
slightly braked
Tractor weight (as shipped ex-Works) kg 5800+100
Fording m 0.85
Maximum permissible weight of towed trailer
on a 12° max. downgrade t 15
ENGINE
Model - [-260.1/0-260.1S2
Type - Four-stroke, in-line, turbocharged *
Number of cylinders pcs 6
Firing sequence - 1-5-3-6-2-4
Cylinder diameter mm 110
Piston stroke mm 125
Displacement volume I (cm3) ]7.12 (7120)
Compression ratio - 15.0
Cooling system Liquid, with coolant forced circulation from
B the centrifugal pump
Lubrication system - Combination type
Qil cooling system B Oil-to-fluid heat exchanger built into the en-
gine
Regulation of thermal regime - Automatic, by means of two thermostats
Engine rated power (kW) 114.0/116.0
Engine operating power (kW) 109.0%52/111.0£2.0
Crankshatft rated rotational speed rpm 2100
Crankshatft idling rotational speed at, max. rpm 2275
Minimum stable idling speed, no more than
rpm 800
Crankshaft rotational speed at maximum rpm 1400
torque
Maximum torque value Nem 596.8/647.0
(kgfem)

* With intermediate cooling of the supercharged air for the J1-260.1S2 engine
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Technical Data

Unit of
Description measure- |Value
ment
Correction coefficient of reserve torque, at 15.0/25.0
least, %)
High-pressure fuel pump PP6M10P1f-3492 MOTORPAL (Czechia)
B or 363-40.01 YAZDA (Russia)
Fuel injection advance angle to TDC 20+1 (YAZDA); 22+1 (MOTORPAL) — -
260.1;
deg. 15+1 (YAZDA); 161 (MOTORPAL) — [-
260.1C; 6+1 — 1-260.1C2

type - 6 slide-valve type, in-line

camshatft rotation direction - Clockwise
Type of the boost pump - Displacement type, with eccentric drive
Type of the hand-driven boost pump - Displacement type
Rotational speed governor All-speed, with automatic start fuel enrich-

B ment and pneumatic adjuster
Injector - ®OM-22 / 455-1112010-50
Fuel injection pressure MPa 21.6708 [ 23.5%12
(kgflcm?) |(22078) / (240%12)

Air cleaner - Three-stage
Starting system - Electric starting, with start-up aiding means
Dry engine weight kg 650+3%

Turbocharger make

TKP7 BZA Open Joint-Stock Company
(Belarus) or
K-27-16-02/K27-61-08 Turbo (Czechia)

Relative oil consumption, in % to the fuel con-

sumption within the guaranteed service life, not % 1.1
more than

Relative oil consumption for waste after 60

hours of the tractor operation, in % to the fuel % 0.4

consumption, not more than

POWER TRANSMISSION

Clutch

Friction, dry-plate type, constantly closed,
two-disk

Clutch control drive

Hydrostatic

Gearbox 16F+8R or 24F+12R

Multi-speed, constant-mesh gear, four-
speed (KM 16F+8R) or six-speed (K1
24F+12R) shifting in each of 4 ranges of for-
ward motion and 2 ranges of reversing by means
of synchronizers

Rear axle

Front driving axle

With main drive — a circle-arc bevel pinions
pair, differential with locking and hub drives
— cylindrical gear pairs and a planetary final
drives

Portal-type, with detachable half-axle
housings or unit-cast bar, with final drive
spur planetary reduction gearings. Main
drive: circle-arc bevel pinions pair.

FDA drive From the GB through an electrically- and
- hydraulically controlled friction-type clutch
and a universal-joint shaft
FDA control An electrohydraulic distributor provides the

automatic control and forced engagement
of the drive.

Brake control drive

Hydrostatic, selective

Brakes

8-disk brakes operating in an oil bath and
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Technical Data

Unit of
Description measure- |Value
ment
acting on the rear wheels and, through the
FDA drive, the front wheels. The control is
interlocked with the trailer’s brakes.
Auxiliary parking brake Wet-friction type, combined with the service
brakes, with a separate mechanical drive.
B The control is interlocked with the trailer’s
brake pneumatic drive
Trailer’'s brake control drive Pneumatic dual-line interlocked with the
B tractor brake controls
Pneumatic system pressure limited by a safety MPa 0.85...1.0
valve (kgflcm?) (8.5...10)
Regulator maintained pressure MPa 0.65...0.80
(kgf/lcm?) (6.5...8.0)
REAR PRO SHAFT
Drive - Two-speed, independent, synchronous
Tail-piece rotational speed:
independent drive 540 (PTO 1c and 1) at the engine rotational
speed of 1924 rpm for transmitting the power
rpm of not more than 60 kw/; and 1000 (PTO 3
and 2) at the engine rotational speed of 1910
rpm for transmitting the full power
synchronous drive rev. perm 3.8and 6.2
of travel
Tail-piece dimensions and hand of rotation PTOS3 (20 splines); PTO1c (8 splines — on
- the SPTA kit); PTO2" (21 splines); PTO1*
(6 splines). Clockwise
FRAMEWORK, RUNNING GEAR
Tractor framework - Semi-frame
Framework suspension - Rigid
Running gear Rear and from wheels are driving wheel,
with pneumatic tyres. The front wheels are
- steering wheels. Twinning of rear tyres is
made possible with the help of an auxiliary
spacer-ring member.
Tyres (standard):
front wheel 420/70R24
rear wheel 520/70R38
STEERING CONTROL
Type - Hydrostatic
Type of the feed pump - Gear-type
Displacement volume cmirev. |14-16
Rated pressure MPa 16
(kgflcm?) [(160)
Direction of rotation - Left
Type of the metering pump - Gerotor-type
Displacement volume cmi/rev. |160
Safety valve adjustment pressure MPa 14.0 (140)
(kgflcm?) |(Two hydraulic cylinders)
Pressure of anti-hammering valves MPa 22.5
(kgflcm?) |(225)

Type of the turn mechanism

Two differential hydraulic cylinders

* Optionally.
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Unit of
Description measure- |Value
ment

&50x200 mm

HYDRAULIC SYSTEM
Type of the hydraulic system Separate-modular, with BOSCH hydraulic
units providing the possibility of the draft,
position and combination control of agricul-
tural machinery and dampening of farm im-
plement oscillations when in the transport

position.
Pump - Gear-type, clockwise
Model - HLLU32-3, YK®-3, -3
Drive From the engine, through an independent

B PTO drive pinion.
Pump capacity, max. I/min 55
Safety valve adjustment pressure MPa 2020
(kgf/lcm?) [(20029)

Hitch linkage cylinders (2 pieces) mm L190x250
Integral BOSCH unit* comprising: 3-section, 4-position flow-through type dis-

tributor manufactured by the BOSCH Com-
pany and EHR-23LS electrohydraulic slide-
valve regulator

Supply voltage of the regulator electromagnets V 12

REAR HITCH LINKAGE

Hitch linkage mechanism - Articulated four-link chain, Category 3

Lifting capacity with the centre of gravity of the

load at the distance of 610 mm from the sus- kN 46

pension axis (kaf) (4600)

HAUL-AND-DRAW COUPLER

Type Universal; including a towing gear (hitch
clevis) and a “Python” coupling device (op-

) tionally), as well as coupling mechanism

(drawbar)

Towing mechanism (TCY-3B) - Lift-type, height-adjustable

PTO end-face-to coupling point distance in mm 305

horizontal plane

Ground surface-to-horizontal axis of the mm 425...885 (at 65 mm intervals)

hitch clevis
CAB
Cab - Refer to Section “Brief Description”
Reversible control post:

steering column B Optional, with the metering pump similar to

that of the first column
fuel feed control - Doubled, cable-type
speed clutch and brakes controls Doubled pedal control of the clutch and
- brakes
seat Main seat rotated through 180° by a rever-

sal mechanism

ELECTRIC EQUIPMENT AND INSTRUMENTATION

Rated voltage of

on-board circuit \Y/ 12

*

Prior to installing the integral BOSCH unit, tractors can be fitted with autonomous BOSCH distributors
or an ERH4 BOSCH regulator.
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Technical Data

Description

Unit of
measure-
ment

Value

starting system

B

24

Supply circuit

12V storage batteries (2 pieces) each 120
Ah connected in parallel; starting discharge
current 880 A at -18°C; a 14V, 1150 W
alternator (for the [1-260.1 engine) or 2000
W (for the [1-260.1S2 engine) with a built in
rectifier and voltage regulator; glow plugs

lllumination and light signalling systems

—~ Headlights to lighten the road, with high
and low beams (2 off);

— Floodlights, rare (4 off) and front (4 off);
front lights (2 off) including the marker
lights and tractor turn signals;

— Tail lights (2 off) incorporating the mark-
er lights, tractor turn signals and brake
signal; cat’s eyes;

—~ Number plate light;

— “Tractor & Trailer” sign light;

— Cab interior light;

— Light signalling system.

Audible signalling system

A set of two horn tone signals

Audible emergency signalling system

A buzzer (in case of oil drop in the engine,
air pressure in the pneumatic system or
excessive increase of coolant temperature,
beyond the permissible limit).

Agricultural trailer-type machinery loads con-
nection

By means of a combination-type nine-pin
socket.

Instruments (combined instrument cluster) and
warning light in-line block

— Voltage indicator, with the additional SB
charge signalling;

— Fuel level indicator, with fuel reserve
level signalling;

— Temperature indicator, with signalling of
coolant critical temperature;

— Engine oil pressure indicator, with alarm
of low oil level in the engine;
— Pneumatic system air pressure gauge,

with alarm of low pressure in the sys-
tem;

— Oil pressure indicator for the transmis-
sion hydraulic system.

Combined indicator

Electrical (complete with the program-
ming panel);

Warning lights

— Signalling of high beam, tractor and
trailer turns; parking brake engagement;
air filter clogging; oil pressure in HSCU;
differential lock-up and FDA engage-
ment; brake fluid level in the master cyl-
inders

BALLAST WEIGHTS

Mass of one ballast weight

kg

45+1.5

Total weight

kg

510+20

OPTIONAL ATTACHMENTS (to be delivered on a separate order)
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Unit of
Description measure- |Value
ment
Front hitch mechanism (HM) - HY-2
Load capacity at the ends of lower longitu-
_ kg 2500
dinal rods
Self-coupler of the front HM - CA-1
Rear hitch cross-bar
PTO end-face-to-coupling point distance mm 675
distance of rearrangement of the coupling
o ) mm 200 — 980 (stepless)
point in the vertical plane
distance of rearrangement of the coupling . .
o ) mm 400 (to both sides, with the step of 8 mm)
point in the horizontal plane
diameter of the connecting opening mm 32
vertical static load kgf 600
Towing mechanism (drawbar)
PTO end-face-to-coupling point distance in
) mm 400; 500
the horizontal plane
ground-to-coupling point distance mm 500
permissible vertical load:
on 400-mm arm off the PTO end-face kgf 2000
on 500-mm arm off the PTO end-face kgf 1500
Auxiliary spacer-ring member for fitting twinned 5
cs
rear wheels P
Additional seat - For a passenger
Front PTO
drive - Independent, single-speed
PTO tail-piece rotational speed at 1845 rpm
. rpm 1000
of the engine crankshaft
tail-piece rotation direction Clockwise (as seen from the tail-piece end-
face).
tail piece - PTO2, 21 splines
transmitted power, not more than h.p. 60
(kW) (44)
Haul-and-draw coupler TCY-2P “Python” - Non-adjustable
external diameter of the coupling spindle mm 40
PTO end-face-to-spindle centre distance mm 110
Permissible vertical load kgf 3000
Ground surface-to-coupling point distance mm 500
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Technical Data

Unit of
Description measure- |Value
ment
Tyres:
front - 420/70R24
rear - 520/70R38

Rear PTO tail-piece

PTOL1 (6 splines) and PTO2 (21 splines)
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Drive Controls and Instrumentation

DRIVE CONTROLS AND INSTRUMENTATION

1. Battery remote disconnection switch

2. Starter and instrumentation switch

3. Multi-function control stalk (turn indicators, high-low
beam, horn)

4. Front floodlights switch

Instrument Cluster (pos. 5, 6, 7, 8, 9, 10)

. GB oil pressure gauge

. Pneumatic system air pressure gauge

. Fuel-level gauge

. Voltage indicator

. Coolant temperature gauge

10. Engine lubrication system oil pressure gauge

11. Pilot lamp panel

12. Combined indicator

13. Sun visor

14.Air distributors

© 00 ~NO Ol
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15.Air recirculation gate outlets

16.Switch in-line block (floodlights,
heater fan, rear window wipers,
“Road train” light)

17.Door lock

18.Steering wheel

19.Indicator control panel

20.Windscreen wiper and washer lev-
er switch

21.Fault signalling push-button

22. Central light switch

23.Steering wheel tilt adjustment lever

24 Fuel feed control level

25.Service brake pedal

26.Clutch pedal

26a. Knob handle for engine stoppage

emergency shutdown
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36,

(39

A

3

7
1
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. Variant of the gear shifting

| mechanism |

Gear-shift lever

Range selector lever

Fuel feed control lever

PTO operating lever

Hydraulic hitch linkage control unit

Control panel of the differential lock-up, FDA and FPTO (if installed)
External hydraulic cylinders control handles

Seat

PTO independent/synchronous drive changeover lever

37. Creeper gear control lever (if installed)

38.Parking brake lever
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Front Floodlights and Headlights
Switch (1)

On pressing the key (1) the front bracket-
mounted floodlights or headlights are
turned ON.

Starter and instrumentation switch (2)

The switch has four positions:

0 -OFF;

| —instruments, pilot lamp block and
glow plugs are on; simultaneously,
the emergency oil pressure warning
lamp on the engine oil pressure in-
dicator lights up and the horn
(buzzer) sounds;

Il —the starter is ON (non-fixed position);
once the engine has started, the
warning lamp goes out and the
horn stops;

Il —power supply of the radio set, tape
recorder, etc. (by turning the key
counter-clockwise).

Multi-Function Control Stalk (steering
column-mounted) (3)

It provides for switching on the turn indi-
cators, switchover of the headlights
high/low beam, high-beam signalling and
energizing the horn.

The Turn Indicators are turned ON by
moving the stalk forward or backward.
With the turn completed by the tractor,
the stalk is reset automatically to the ini-
tial position.

The Horn is turned ON by depressing the
stalk in axial direction. The signal can be
turned on in any position of the stalk.
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The high/low beam switching-over is
achieved (after pressing preliminary the
key-switch (22) to its position “3”) by shift-
ing the handle up and down along the
steering column axis: high beam — lower
fixed position; low beam — middle fixed
position; high beam flashing — by shifting
it upwards against the stop from the mid-
dle position (non-fixed position).

Battery Disconnect Pushbutton
Switch (4)

Pressing the button once connects the
battery to the system, pressing it repeat-
edly disconnects the battery.
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Instrument Cluster

The device incorporates six indicators (5,
6, 7, 8, 9, 10) together with the signal
lamps (6a, 7a, 8a, 9a, 10a).

GB Oil Pressure Gauge (5)

The gauge scale has three zones:

— operating: from 800 to 1500 kPa
(8...15 kgf/cm?);

— non-operating (2 off): from 400 to 800
kPa (4...8 kgflcm?) and from 1500 to
1800 kPa (15...18 kgf/cm?).

Pneumatic System Air Pressure

Gauge (6)

The gauge scale has three zones:

— operating: from 500 to 800 kPa (5...8
kgf/cm?);

— non-operating (2 off): from 0 to 500
kPa (0...5 kgf/cm?) and from 800 to
1000 kPa (8...10 kgf/cm?).

The gauge scale is provided with a red

pilot lamp (6a) which lights up when the

pressure in the pneumatic system drops
below 500 kPa (5 kgf/cm?).

Fuel-Level Gauge (7) with an amber
reserve fuel lamp (7a). The gauge scale
has the following marks: “0— 1/4 - 1/2 —
3/4-1".

Voltage indicator (8)

The device indicates SB voltage on a
shut down engine, when the starter
key (2) is in position “I”. When the engine
is running, the indicator shows the volt-
age at the alternator terminals. A red pi-
lot lamp (8a) is built into the voltage in-
dicator (8). It lights up, if no charging of
an auxiliary storage battery occurs.

IMPORTANT! If the voltage indicator
(8) shows no charging of the storage
batteries, check the condition and
tension of the alternator driving belt.
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The voltage indicator scale has the fol-

lowing zones:

Table 4-1
State of the supply system
chle Z(l)ne, Engine Engine running
code colour stopped
10.0-12.0V Storage batter- | Alternator inop-
red ies fully dis- erative
charged
12.0-13.2V Storage batter- | No charge of the
yellow ies charged to |storage battery
normal (low charging
voltage)
13.2-15.2V Normal charge
green mode
15.2-16.0 V Overcharge of
red the storage bat-
tery
White mark in | SB rated EMF
the yellow zone |— 12.7 V
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Engine Coolant Temperature Gauge

(9) with an alarm temperature signal

lamp (9a) (red colour).

The device scale has three zones:

— operating — 80...100°C;

— non-operating (2 off) — 40...80°C and
100...120°C.

Engine Lubrication System Oil

Pressure Gauge (10) with a red pilot

lamp of the emergency oil pressure drop

(10a).

The device scale has three zones:

— operating: from 100 to 500 kPa (1...5
kgf/cm?);

— non-operating (2 off) — from 0 to 100 kPa
(0...1 kgf/lcm?) and from 500 to 600 kPa
(5...6 kgf/lcm?).
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Combined indicator

The combined indicator (hereinafter referred to as the TSM) displays the information
on the operating parameters of the systems and units of the tractor and provides the
operator with the data on a disturbance of the operation or failure of any systems.

The TSM comprises the following indicators and signalling lamps:

1 — speed gauge (pointer indicator);

2 — engine rotational speed gauge (pointer indicator);

3 — PTO rotational speed gauge (light indicator);

3.1, 3.5 — segments of the PTO rotational speed scale (yellow);

3.2, 3.3, 3.4 — segments of the PTO rotational speed scale (green);

4.1, 4.2— indicators of the ranges of the PTO rotational speed scales (yellow);
5 — light indicator of switching on the high beam of the headlights (blue);

6 — light indicator of switching on the trailer turn indicators (green);

7 — light indicator of switching on the tractor turn indicators (green);

8 — light indicator of application of the parking brake (red);

9 — light indicator of application of overvoltage of the on-board electric circuit (red);
10 - light indicator of application of the low level of the coolant (yellow);

11 — multifunctional indicator;
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Principle of operation and purpose of the combined indicator

a) 1 — the speed gauge displays the calculated speed of the tractor on the pointer
indicator. The calculated speed exceeds the real one because no tractor skidding is
taken into account.

The indicator operated from the signals from the pulse transducers of the rota-
tional speed of the gears of the final drives of the rear left and right wheels of the tractor.
The speed readings are generated on the basis of the signal from the sensor fitted on
the pinion of the final drive of the wheel rotating at lower speed.

In case of fault of one of the speed sensors, the combined indicator displays the
speed readings of the speed gauge on the basis of the signal from the serviceable sen-
sor. The typical fault of the circuits or speed sensors in case of absence of signals from
them is presented on the LCD display of the combined indicator as “0” (zero) character-
izing the location of the fault, either on the left or on the right (see below).

b) 2 — the engine rotational speed gauge displays the engine crankshaft rotation-
al speed on the pointer indicator.

c) 3 — the PTO rotational speed displays the rotational speed on the PTO shaft
on the light indicator.

The PTO rotational speed gauge operates on the basis of the signal from the
pulse transducer of the rotational speed mounted above the toothed washer on the PTO
tail-piece shatft.

In the programming mode, it is necessary to enter the coefficient ZV value differ-
ent from O (see below), namely, equal to the number of teeth of the PTO tail piece. In
this case, the coefficient KV2 (see below) can have arbitrary value, because it is not
used in the calculations of the PTO rotational speed.

Depending on the PTO rotational speed, the combined indicator selects automat-
ically the range (from 320-750 or from 750-1250) that is accompanied visually by
switching on the backlight of the digital designation of the scale: “540” (4.1) or “1000”
(4.2); with this, the threshold values of operation of the scale segments change in ac-
cordance with the table data;

The five LED segments of the PTO scale (3.1 ... 3.5) are switched on starting
from the bottom one including the segment with the current value of the PTO rotational
speed covered by the range of its glowing.

“540” “1000” Segment location
on the scale
650 1150 3.1
580 1050 3.2
500 950 3.3
420 850 3.4
320 750 V) 3.5
1) rotational speed, at which the scale designation “1000” is switched on
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Notes:

- The “540” scale designation is only switched on in the presence of the signal from the
sensor and off on switching the “1000” designation on or in case of absence of a signal
from the PTO rotational speed sensor for more than 3 seconds.

- The exact value of the PTO rotational speed can be seen on the LCD (11) of the multi-
functional indicator (hereinafter referred to as the MI); for the description of the MI oper-
ation, see the PTO rotational speed mode below.

d) The multifunctional indicator (MI) 11 is a LCD showing the information in the two
fields simultaneously:

¢ [ NZRDKVI2T

REAHE

1 ~C I kmi/hmin

\i

1 — numerical designation of the position of the gearbox switch (digits from O to 6) or alphabetical designation of
the reduction gear switch position (letters L, M, H and N);

2 — current numerical value of one of the parameters of the tractor systems.

The combined indicator receives the information on the position of the transmission
control unit (if the complex electronic control system is provided) or from the range re-
duction gear control unit (if installed). This parameter is displayed in the information field
“1”. In case of absence or disconnection of the control units or wire breakage, the letter
“A” is displayed in the information field “1”.

The following parameters are displayed in the information field “2”:

- Total astronomical time of running of the engine;

- Instant fuel consumption;

- On-board power supply system voltage;

- Volume of the fuel remaining;

- Time of work with the remaining fuel;

- Diagnostics of serviceability of the speed sensors;

- Diagnostics of serviceability of the frequency-type fuel volume sensor (FFVS);

- Diagnostics of serviceability and connection of the CAN-bus to the combined indica-
tor.

The switchover between the indication modes: “Total astronomical time of running of
the engine*, “Instant fuel consumption”, “Remaining fuel volume”, “Time of work with the
remaining fuel” and “On-board power supply system voltage” and fault messages is per-
formed by means of the “Mode” button of the indicator control panel. The description of
the operating modes “Diagnostics of serviceability of the speed sensors”, “Diagnostics
of serviceability of the frequency-type fuel volume sensor (FFVS)” and “Diagnostics of
serviceability and connection of the CAN-bus to the CI” is presented below).
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1. Total astronomical time of running of the engine.

The counter accumulates the information on the total
time of running of the engine when transmitting the

‘,1 ﬂ‘ [A 99999} message “engine rotational speed” from the engine
h L__h control unit and saves the same on stopping the en-

gine. The reading range is from 0 to 99,999 hours of

min max

the engine running.

2. Instant fuel consumption

In this mode, the current value of the instant fuel consumption is
'185 displayed; the resolution of the reading is 0.1 I/hour.
i/h

3. On-board power supply system voltage

,3\-’, In this mode, the current on-board power supply system voltage
F is displayed.

4. Remaining fuel volume

In this mode, the current volume of fuel in the tank (in litres) is
displayed.

, , ', This mode is only available on the stopped tractor (in the ab-

| sence of signals from the speed sensors).

Note: To improve the accuracy of display of the fuel volume in the tank, it is neces-
sary to stop the tractor on a horizontal surface.

5. Time of work with the remaining fuel

_

v In this mode, the predicted time of work of the engine calculated
3" for the current values of the instant fuel consumption and remain-
hak ing fuel.

6. PTO rotational speed:

In this mode, the PTO rotational speed is displayed in the digi-
..'BS tal form depending on the signal from the PTO rotational speed
= | sensor.

min
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Clin the fault message display mode

1. Diagnostics of the serviceability and connection of the speed sensors:

’ =

In case of absence of the signals from the
= = = =4 _ Left-wheel sensor  ghaaq sensors for 10-12 seconds, the

km/h ) message in the form of the digit “0” (zero)
B . characterizing the faulty sensor location
( ] (left or right).
-—- - - — Right-wheel sensor

g it km/h )

2. Diagnostics of serviceability of the frequency-type fuel volume sensor (FFVS):

In case of absence of the frequency-type signal from the FFVS for
FUEL 2 seconds, the “FUEL” message is shown on the LCD for 2 sec-
onds;

3. Diagnostics of serviceability and connection of the CAN-bus to the CI ¢ CAN-interface:

The absence of the signals over the CAN-bus (Cl) is accompanied

{-BUS by the message “C-BUS”;

Each fault message (Example: 0----, FUEL, C-BUS) is displayed by priority on the
LCD regardless the information displayed. When pressing the “Mode” button, the mes-
sages shall be scrolled in turn. When viewing the last message and repeated pressing
the “Mode” button, the LCD is switched to the display mode over the cycle of the prelim-
inarily specified work parameters.

The fault messages are displayed on the LCD each time the instrument is switched
on till the moment of elimination of the cause of the fault.

Notes:

1 — On switching on the CI, the information is displayed on the MI in the indication
mode selected before switching off the CI power supply.

2 — In the absence of the information on the vales of the parameters received from the
engine control unit only, the respective indication modes are switched off automatical-

ly.

36



BELARUS-1523/1523B/1523.3/1523B.3 Drive Controls and Instrumentation

Light indicators of the combined indicator

ATTENTION! The light indicators are switched on and off synchronously with the
change of state of the system sensors.

a) 5 — light indicator of the high beam of the headlights. It lights up when the high
beam of the headlights is on.

b) 6, 7 — indicators o switching on the turn indicators of the tractor and trailer. It oper-
ates in the blinking mode when the signal of the right or left turn is switched on by
means of the multi-function control stalk 11 (Figure 2.10) or when the fault signalling is
ON.

c) 8 — light indicator of the parking brake application. The “Parking brake”
(CtosiHouHbIM TOpMO3) indicator blinks at the frequency of 1 Hz when the parking brake
application sensor is on;

d) 9 - light indicator of the overvoltage in the on-board power supply system. It lights
up when the voltage of the on-board power supply system of the tractor exceeds 19 V
and goes out when the power supply voltage level drops down to 17 V;

In this case the Cl is fully de-energized and restores its serviceability when the
voltage drops down to the rated value of the on-board power supply system.

e) 10 — light indicator of the low coolant level. It lights up when the coolant level in the
expansion bottle drops below 20% from the total level.

Description of the checking the functioning of the instruments

Each time the combined indicator is energized, the pointer indicators and elements of
the PTO indicator scale elements are tested. When it is done, the pointers of the indica-
tors deflect from the initiate marks over the following first quantized marks of the scales
(over “5” for speed and “10” for rpm) and all the segments and designations “540” and
“1000” of the PTO scale light up.

Programming board of the combined indicator

XP1
/_ The programming board makes it possible to per-
i N form the manual programming of the combined in-
dicator by means of the “Parameter” ([MapameTtp)
@ and “Value” (3HayeHue) buttons and to modify the
mode of display of the parameters to be shown on
(+)(+)(+) the LCD.

MODE  VALUE Note: The diagnostic connector XP1 located on the
PARAMETER front panel of the control board makes it possible to
= N ) perform the automatic programming (reprogram-

I

ming) of the CI by means of a special instrument (if
provided). Should such an instrument be unavailable, the programming shall be per-
formed by means of the above buttons. On the BELARUS-1523/1523B/1523.3/1523B.3
tractors, the XP1 connector is not enabled.
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Cl programming procedure

1. On selecting the fixed value of the programming parameter:
1.1. On pressing the “Parameter” ([Mapametp) button for the first time, the LCD is
switched to the mode of viewing the parameter to be programmed and its numerical
value. On pressing this button repeatedly, the parameters are switched over cyclically.
1.2. On pressing successively the “Value” (3HauyeHue) button, the numerical value of the
set parameter to be programmed changes.
1.3. The mode is exited automatically if neither “Parameter” (IMapametp) nor “Value”
(8HaueHue) button has been pressed within 7.0 sec.
On exiting the mode, the last values of the parameters selected by the “Value”
(8HauveHue) button are saved.

2. When entering the unfixed value of the programming parameter:
2.1. Select the parameter, the values of which shall be set, by means of the “Parameter”
(MapameTp) button;
2.2. Press twice the “Mode” (Pexum) button; the least digit of the numerical value starts
blinking;
2.3. To change the value of the blinking digit of the parameter, use the “Value”
(8HaueHue) button;
2.4. To go to the more significant digit, press the “Parameter” (IlNapameTp) button;
2.5. To exit the mode of programming an unfixed value of any parameter, press twice
the “Mode” (Pexwum) button;
2.6. On exiting the above mode, the digits of the entered value of the parameter be-
come lit steadily;
2.7. The newly entered value is set the last in the list of the parameter values allowed to
be programmed;

Note:

- If the “Mode” (Pexum) button is pressed once in the programming mode, it is
impossible to enter an arbitrary value of the parameter;

- Should none of the buttons “Mode” (Pexum), “Parameter” (MapameTtp), “Value
(BHauveHue) be pressed within seven seconds in the mode of entering the unfixed value,
the CI will be switched automatically to the basic LCD operation mode with saving the
set values of the parameters.

It is allowed to enter one unfixed value within the range:

for “Z”: from 23 to 69;

for “I”: from 1.000 to 4.000;

for “R”: from 400 to 1000;

for “K”: from 2.360 to 4.000 (for a Cl without CAN-interface)
for “KV2”: from 0.346 to 0.600;

for “ZV”: from 12 to 78;

for “V”: from 0 to 600.
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List of programmable coefficients (graphical examples of displaying the parameters

and their values in the programming mode):

56

Parameter “Z”

Z is the number of teeth of the pinions of the final shafts of the driving
wheels (right and left), over which the (rotational) speed sensors are
installed.

Parameter “I”
| is the multiplying factor of the gear rate of the wheel reduction gear.

Parameter “R”
R is the rear wheel rolling radius, mm. When reprogramming, this
parameter can be varied with the step of 5 mm.
Note: 830 is the value for the tyres 520/70R38. In case of fitting other

types of tyres, it is necessary to set the value of the parameter “R” cor-
responding to the rolling radius of the tyres fitted.

Tyre 520/70R38 18.4R38 11.2R42
Ry, m 0.828 0.829 0.750
Number to

be coded 830 830 750

Parameter KV2
KV2 is the reduction ratio of the PTO shaft.

Note: The coefficient KV2 can have an arbitrary value for tractors be-
cause it is not used in the calculation of the PTO rotational speed

Parameter ZV

ZV is the number of teeth of the washer of the PTO rotational speed
sensor

Parameter «V»
V is the fuel tank volume, I.

Note: Only the volume of the side fuel tank shall be entered (250 litres),
respectively, the information on the time of work with the remaining fuel
is formed without taking into account the volume of the fuel in the tank
located under the cab (the volume of which is 120 litres)

Also, when pressing the “Parameter” (MapameTtp) button in the pro-
gramming mode, the list of programmable parameters shows the inde-
pendent parameter “T” of the accurate content of the counter of the
total astronomical time of running of the engine in hours. This parame-
ter is unavailable for measuring; it is an accurate value (to 1/10 hours)
of the time of running of the engine.
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In the process of operation, it is permitted to vary the values of the parameter “wheel
rolling radius R”, which is determined on the basis of the tyres fitted on the tractor
wheels by measuring the distance from the wheel centre to the bearing surface.

IT IS PROHIBITED to vary the entered values of the other parameters (factory set-
tings).

On switching on the backlight of the instrument scales, i.e. on moving the central
light switch of the position Il “The dashboard backlight and marker lights are ON” and
position 1l “The consumers of the position Il and road headlights are ON”, the bright-
ness of illumination of the Ml display and PTO indicator segments.

Pilot lamp unit (11)
The pilot lamp unit includes five lamps.
Arrangement of the pilot lamps:

Pilot lamp of the rear axle

|_°_l differential locking (amber)
12
Warning lamp of the emergency N Pilot lamp of the glow
oil pressure drop in the HPS -eeg plugs (amber)

system (red) T

L@ || &4

Warning lamp of the maximum ~\Wa!rning lamp of the brake
clogging of the air cleaner fluid level (amber)
filter (amber) |

Principle of operation of the pilot lamps:
a) The warning lamp of the emergency oil pressure drop in the HPS lights up when the
oil pressure in the hydraulic system of the HPS drops below 0.08 MPa,;
b) The warning lamp of maximum clogging of the air cleaner filter lights up when the
maximum permissible level of clogging is exceeded and its cleaning is necessary;
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c) The rear axle differential locking pilot lamp lights up when the rear axle differential
locking is applied;

d) The warning lamp of the brake fluid level lights up when the brake fluid level in the
reservoirs of the master brake cylinder drops below the permissible one;

e) The glow plug pilot lamp indicates the operation of the glow plugs.

Switch Block (16). Six switches are fit-
ted in the box: heater fan, floodlights
(front and rear), rear window wipers,
“Road train” signal lights.

Cab Heater Fan Selector Switch

The switch has three positions:

1. OFF.

2. 1st operational regime (low air sup-
ply).

3. 2nd operational regime (high air sup-
ply).

Front Floodlights Switch

On depression of the key-switch, front
floodlights and key light indicators are
turned ON.

Rear Floodlights Switch

On depression of the key-switch, rear
floodlights and key light indicators are
turned ON.

Rear Window Wiper
The switch has three positions:

1. OFF.

2. Wiper is ON.

3. Wiper is ON and non-fixedly the window
washer.

“Road train” Sign Light Switch

When the key is pressed, the road train
signal and the indicator key lamp light up.

NOTE: The operation of the air condi-
tioner is described in the section “Con-
struction and Operation”.
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Fuses

A box of safety primary fuses is mounted
under cover “A”. Five plug fuses protect
the following electric circuits from over-

load:

1. Cab dome light and “Road train”
sign (7.5 A).

2. Rear window wiper and washer (7.5
A).

3. Cab ventilation and heating system
(25 A).

4. Two pairs of rear floodlights (25 A).

5. Two pairs of front floodlights (25 A).

6. Reserve (15 A).

Cab Door Lock (17)

The handle (A) serves to open the cab
door: the lock opens by pulling the han-
dle towards you.
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Steering Wheel (18)

1. The position of the steering wheel can
be changed in height within the span
of 100 mm.

To perform the adjustment, proceed as
follows:

Remove the cover (2);
Turn out the clamp (1) by 3...5 turns;

Pull or push the steering wheel (18) to
the position being convenient for you;

» Tighten the clamp and refit the cover.

. The tilt of the steering column is ad-
justable within the range from 25° to
40° with the increments of 5°. To
change the steering column tilt, pull
the handle (23) and tilt the column
with the steering wheel to the required
position, release the handle and
slightly turn the column to the fixed
position.

N
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Multi-Function Handle-Switch, Right-
Hand (20) assures:

» switching on the two-speed electric
windscreen wiper;

» switching on the windscreen washer.

To turn the windscreen wiper ON, shift
the switch lever from the OFF position
(rearmost position “0”) forward to the po-
sition “I" (first speed) or “lI” (second
speed). All the positions are fixed.

The windscreen washer is turned ON
(non-fixed position) by moving the switch
handle upward from any of the three
above-mentioned positions of the switch.

Fault signalling Push-Button (21)

With the push-button (21) depressed, the
alarm fault signalling system is energized.
At the same time, a warning lamp built into
the push-button starts to flicker, in unison
with the flickering lights of the alarm sys-
tem.

Central light switch (22)

The switch has three positions:

1. OFF. The right-hand part of the key is
to be depressed.

2. The front and rear marker lights, in-
strument illumination, number-plate
light, trailed/mounted machine marker
lights and additional floodlights, and
data processing and display unit are
energized. Middle position.

3. All loads specified under item “2”
plus the headlights are ON. The key
left-hand side is to be depressed.
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Safety Fuse Blocks

Two blocks of electric circuit safety fuses
Bl-1 and BI1-2 are mounted under the
dashboard.

To gain access to the safety fuses, turn
out the screw (A) and remove the cover
(B). Eleven safety primary fuses protect
the following electric circuits from over-
load:

bI-1:

1 —instrumentation supply (15 A);

2 —turn-signal light interrupter (7.5 A);

3 —right-hand headlight low beam (7.5
A);

4 — left-hand headlight low beam (7.5
A);

5 —right-hand marker lights and dash-
board backlight (15 A);

6 — left-hand marker lights (7.5 A).

bI-2:

1 - headlight high beam (25 A);

2 —horn (15 A);

3 — fault signalling light (15 A);

4 — fault signalling light (15 A);

5 —windscreen wiper and washer (15
A);

6 — stop light (15 A).

WARNING! To prevent the tractor elec-
tric wiring from burning, NEVER use
the fuses with ratings exceeding those
specified above. If a safety fuse gets
blown out frequently, find out the cause
and rectify the fault before fitting a new
one.
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Electrical equipment connecting ele-
ments

A combined multi-function socket is pro-
vided for connecting the current-
consuming loads of a trailer or trailed ag-
ricultural implements, as well as a porta-
ble inspection lamp. The socket is in-
stalled externally on the rear cab wall.

The socket is designed to be plugged in
with the wire braid assembly connectors
and portable lamp jack-plug.

Marking the socket terminals:

1 - stop light;

2 —left-hand turn signal;

3 —left-hand marker light;

4 — audible signalling device;
5 — battery disconnect switch;
6 - right-hand turn signal;
7 —right-hand marker light;
8

— socket for plugging in a portable
lamp.

BELARUS 1523/1523B

Gear-shift lever (27)

The gear-shift diagram is shown in the
figure on the right, top.

Range selector lever (28)
The range change-over diagram is
shown in the figure on the right, bottom.

46




BELARUS-1523/1523B/1523.3/1523B.3

Drive Controls and Instrumentation

BELARUS-1523.3/1523B.3

Gear-shift lever (27)

The gear-shift diagram is shown in the
figure on the right (Diagram I).

Pushbutton (27a) for engagement of the
lowest stage (L) of the GB reduction
gear.

Pushbutton (27b) for engagement of the
highest stage (H) of the GB reduction
gear.

Range selector lever (28)

A change-over diagram is shown in Fig-
ure on the right (Diagram II).

Fuel Feed Control Handle (29)

Pushing the handle in the direction of
tractor head-on movement increases the
fuel feed and vice versa. The rearmost
position of the handle corresponds to min-
imum idling rotational speed.*

PTO operating lever (30)

The lever has two positions:

* Position “T” (brake): outermost rear
top position, the PTO is disengaged
and the tail-piece is braked.

» Position “F” (friction): outermost front
bottom position, the PTO is engaged
and the tail-piece rotates;

HLL Control Panel (31)
(see section “Construction and Opera-
tion”)

1 For stopping the engine or emergency shut-
down of the same, an additional handle is
provided.

47




BELARUS-1523/1523B/1523.3/1523B.3 Drive Controls and Instrumentation

Control panel of the differential lock, FDA and front PTO shaft (32) (if installed)

The control of the dumping mode shall for controlling the dumping mode on the
be only exercised by means of the but- control panel of the differential lock, FDA
ton located on the RHL control panel and front PTO is not used on the trac-
(see section “Construction and Opera- tors.

tion”). The variant of mounting of the key

7
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Panel of the control unit of the differential lock and FDA (if the front PTO is not in-

stalled)

1 — horn push pad; 2 — pilot lamp of engagement of the FDA drive; 3 — FDA drive control switch; 4 — pilot
lamp of the differential lock application; 5 — differential lock control switch; 6 — pilot lamp of the highest
stage of the GB reduction gear; 7 — pilot lamp of the lowest stage of the GB reduction gear; 8 — fuse block

cover.

9 10 11

BHUMAHMWE!
FonpeaisaTpd paboTs HA TDRAKTODS NP
s OTCYTCTEMI GWETYLENTENR, MEIMUMHCKON ANTESH
/ B DPAPIOR CTAKORIM
Ben
I ﬁ DAL A TOMMEHB GRCAX NOW WX HANW,
AR AT NRAMEI waohinagmn

P 70 BOMIER Wi GOOSOHTOM.
He QONYCRITCA JATHEATE FOPRLES TOMMHBO

% E= [©]
5 t "
/ MPEROCTEPENEHNE:
B * | ‘ " JIJ/'; T

ECNA TRAXTOP ONPOKHIBBAETCA,
o = L]

Panel of the control unit of the differential lock, FDA and front PTO
1 — horn push pad; 2 — FDA drive control switch; 3 — pilot lamp of engagement of the FDA drive; 4 — pilot
lamp of the differential lock application; 5 — differential lock control switch; 6 — front PTO control switch; 7
— pilot lamp of engagement of the front PTO; 8 — front PTO engagement button; 9 — pilot lamp of the
highest stage of the GB reduction gear; 10 — pilot lamp of the lowest stage of the GB reduction gear; 11 —
choke.

Note: purpose and principle of operation of the elements of the panel of the control
unit of the differential lock, FDA and front PTO (if installed) shown in the figures as well
as places of their location, purpose and principle of operation of the elements of control
of the GB reduction gear and RHL are provided in the section “Construction and Opera-

tion”.
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Fuses of the electronic control systems of the differential lock, FDA, GB reduc-
tion gear, front PTO and RHL

To gain access to the fuses of the electronic control systems, turn out the screw on the
cover of the control unit panel and open the cover.

A
Front Jumper between
GB reduction PTO the fuses
ear
f l O y\ml@].;z Differential lock
[ E\l B /6/A /;; A
—al — | | | I l )
L1 ]J= +12 V supply after
(] . .
[ — S starting the engine
6 5 3\ 2
J Bundle of the control systems
\ K PBYRBKA of the differential lock, FDA
(— +12 V supply after turning the key switch and GB reduction gear
of starter and instrumentation to the
*A Instrumentation supply" position Bundle of the RHL

control system

Wire colouring: P — pink; B — blue; Y — yellow; R — red; Bk — black; A — amber

1 — FDA drive control (7.5 A);

2 — Rear axle differential lock control (7.5 A);
3 — Front PTO control (7.5 A);

4 — RHL control (7.5 A);

5 — GB reduction gear control (15 A);

6 — Reserved (7.5 A).

WARNING! To prevent the tractor electric wiring from burning, NEVER use the fuses

with ratings exceeding those specified above. If a safety fuse gets blown out frequently,
find out the cause and rectify the fault before fitting a new one.
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Hydraulic Distributor Control Levers
(33a, 33b, 33c)

The control levers are located on the right-
hand side panel in the cab. The handle
have “neutral”, “drop”, “floating” and “lift’
positions.

The handle (33a) controls the left-hand
distributor section, if viewed in the direc-
tion of tractor running, and the rear left
outlets of the hydraulic system. It can be
fixed in the “floating” and “neutral” posi-
tions.

The handle (33b) controls the middle
section of the distributor and the middle
rear outlets of the hydraulic system. It
can be fixed in the “floating” and “neutral”.

The handle (33c) controls the right-hand
section of the distributor and right-hand
rear outlets of the hydraulic system. It
can be fixed in all the positions except for
the “drop” one.
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PTO Independent/Synchronous
Change-Over Handle (35)

The handle (35) has three positions:

* “Independent PTO Engaged”: up-
permost position;

» “Disengaged” (neutral): midposition;

 “PTO Synchronous Drive Engaged”:
the extreme bottom position.

Creeper gear control lever (36, 37)

» Creeper gear “Engaged”: the rod (13)
is depressed and the rod (12) is lifted;

» Creeper gear “Disengaged”: the rod
(13) is lifted and the rod (12) is de-
pressed.

Parking Brake Control Lever (38)

» “Parking brake applied”: top position.
» “Parking brake applied”: bottom posi-
tion.

Speed selector of the independent
PTO drive (38a) (for tractors with the
GB 24x12)

The speed selector of the independent
PTO drive (38a) is located on the left of
the clutch casing and has two positions:

| — 540 and 1000 rpm: counter-clockwise
up to the stop;

Il — 651 and 1435 rpm: clockwise up to
the stop.

To set the necessary PTO speed, loosen

the bolt (A), turn the lever and tighten the

bolt (A).
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GB Pump Control Lever (39)

The lever has two fixed positions:

| — “Engine Driven Pump”: the lever (39)
is turned counter-clockwise till it
locks and fixed with a bolt (A);

Il — “Non-operating position”: the lever
(39) is turned clockwise till it locks.
Working position of the lever: Pump drive
from the engine” (the bolt (A) is tight-

ened).

Compressor Drive Release Handle

(40)

The compressor control handle has two

positions as follows:

* “Compressor ON”: the handle (40) is
set with the arrow directed to the right
(towards the cab);

» “Compressor OFF”: the handle is set
with the arrow directed to the left.

Turn the compressor ON when the

engine is shut down or running at the

minimum idling rpm.

HLL pump engagement spindle (41)

The spindle has two positions:

* “Pump ON”": the spindle is turned
clockwise against the stop;

 “ Pump OFF”: the spindle is turned
counter-clockwise against the stop.

Prior to turning the spindle (41) to any of

the two positions, loosen the bolt (43) by

1.5...2 revolutions and turn the spindle

(41) together with the stop plate (42).

Tighten the bolt (43).

HLL External Control Panels (right-
hand and left-hand) (44)

On pressing the top pushbutton “1” (Lift),
the RHL is raised and on pressing the
lower pushbutton “O” (Drop) it is lowered.

WARNING: When using the external
control panels, keep well away from
the attached machine (implement), to
avoid severe injuries.
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NOTE. When it is necessary to remove
the cover (B), set the lever (37) to its
non operating position Il. On fitting the
cover, return the lever to position | and
fix it with the bolt (A).
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TRACTOR REVERSIBLE OPERATION POST (BELARUS 1523B/1523B.3)

These tractors are provided with a re-
versible control post to extend their
gang-up capability with the front-end
mounted agricultural machinery.
Reversible operation control elements:

» additional rear steering column with a
metering pump;

» duplicated pedal drives for the clutch,
brakes and fuel feed;
» operator’s seat reversal mechanism;

» extra horn push pad and emergency
engine operation mode warning de-
vice;

* reverse cock.

ATTENTION!

1. The reversible operation post of the
tractor is intended for use only when
performing field operations while
running in reverse.

2. Make sure you have interlocked the
forward-movement brake pedals
prior to running in reverse.

3. NEVER drive the tractor in reverse
on public roads or when performing
jobs not associated with agricultural
farming, as well as when load-
ing/unloading the tractor proper.
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Controls of the Reversible Operation
post

Additional controls are installed in the
rear part of the cab. The figure on the
right illustrates their relative arrange-
ment.

1 — Clutch pedal. Stepping on the pedal
disengages the clutch. Removing
the foot from the pedal re-engages
the clutch.

2 — Tractor steering wheel (rearranged
from the forward movement column
(9)).

3 — Brake pedal. Stepping on the pedal
applies both the tractor brakes and
pneumatic actuator of the trailer
brakes.

4 — Fuel feed control pedal. When de-
pressed, the fuel feed increases.

5 — Horn push pad.

6 — Fuel feed control lever. The rear-
most position (in reverse) corre-
sponds to the maximum fuel feed
while the foremost position — to the
engine shutdown.

7 — GB range selector lever (refer to
Shifting Diagram ).

8 — GB gear-shift lever (refer to Shifting

Diagram II).
9 — Forward-movement steering col-
umn.

To drive the tractor in reverse, proceed

as follows:

* interlock the forward-movement brake
pedals;

* remove the steering wheel from the
column and fit it on the additional
steering column. To do this, screw off
the steering-wheel fixing handwheel,
rearrange the steering wheel and fix it
at the required height;

* install the reversing seat for operation
in the reverse mode;

» Switch the clutch control to the re-
verse move.
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1 — clutch pedal; 2 — steering wheel; 3 — brake
pedal; 4 — fuel-feed control pedal; 5 — horn push-
pad; 6 — fuel-feed lever; 7 — GB range selector
lever; 8 — GB gear-shift lever; 9 — forward-
movement steering column.
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BELARUS Seat

Important! Prior to starting the work on
the tractor, adjust the seat to the position
being the most convenient for you. Per-
form all the adjustments while sitting on
the seat.

The seat is considered to be adjusted
correctly to the operator’s weight, if it
takes up half of its travel under the oper-
ator’s weight (suspension travel: 100
mm).

Seat adjustment:

To the operator’s weight: from 50 to
120 kg.

It is performed by means of the handle
(1). To adjust the seat to a heavier
weight, it is necessary to reset the pawl
of the handle (1) to the position “A” and
to tighten the springs by reciprocating
motion. To adjust the seat to lighter
weight, it is necessary to reset the pawl
to the position “B” and loosen the
springs by reciprocating motion.

Back inclination adjustment: from 15°
to 20°. It is performed by means of the
handwheel (2). To increase the back in-
clination angle, it is necessary to turn the
handwheel clockwise, and to reduce the
same — counter-clockwise.
Longitudinal adjustment of the seat:
160 mm. It is performed by means of
the handle (3). To move the seat for-
ward or backward, it is necessary to lift
and pull the handle, shift the seat and
release the handle. The seat will be
fixed automatically in the required posi-
tion.

Height adjustment 60 mm. The seat
has three height positions: “bottom”,
“medium” and “top”. To transfer the seat
from the “bottom” position to the “medi-
um” one or from the “medium” to the
“top” one, it is necessary to lift smoothly
the seat until the operation of the click-
work (the characteristic click is heard).
To transfer the seat from the “top” posi-
tion to the “bottom” one, it is necessary
to lift the seat up to the stop and in an
abrupt movement and then drop it.
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Note: It is impossible to transfer the
seat from the “medium” position to the
“bottom” one.

“Reverse” position (for BELA-
RUS-1523B/1523B.3 tractors with re-
versible control post) To transfer the
seat to the “reverse” position, it is neces-
sary to turn out the clamps D and lead
them out from the slots of the brackets of
the panel E, lift the lever F and turn the
seat by 180°. Lift the seat and pull it in an
abrupt motion. Lead the screws G into
the slots of the brackets of the panel E,
turn on the nut | until it rests against the
brackets and tighten the clamps | with
the torque of 44 ... 56 Nm.
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—handle. The seat will be fixed automati-
—=—— cally in the required position.
\__— ) Height adjustment 60 mm. The seat
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has three height positions: “bottom”,
“medium” and “top”. To transfer the seat
F E D from the “bottom” position to the “medi-

um” one or from the “medium” to the

“top” one, it is necessary to lift smoothly
— the seat until the operation of the click-
*| - =) ) work (the characteristic click is heard).

e (@ To transfer the seat from the “top” posi-
tion to the “bottom” one, it is necessary
to lift the seat up to the stop and in an
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—aabrupt movement and then drop it.
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Grammer MSG85/721 Seat
(if installed)

Important! Prior to starting the work on
the tractor, adjust the seat to the position
being the most convenient for you. Per-
form all the adjustments while sitting on
the seat.

Seat adjustment:

To the operator’s weight: from 50 to
120 kg with the indication of the
weight with the step of 10 kg. It is per-
formed by means of the handle (1). To
adjust the seat to a heavier weight, it is
necessary to turn the handle clockwise
and to adjust the same to a lighter weight
— counter-clockwise.

Back inclination adjustment from —-10°

to 35°. It is performed by means of the Note: It is impossible to transfer the
lever (2). Lift the lever up to the stop, tilt seat from the “medium” position to the
the back and release the lever. The fix “bottom” one.

will be fixed in the necessary position.
Longitudinal adjustment of the seat:
150 mm. It is performed by means of the
handle (3). To move the seat forward or
backward, it is necessary to lift and pull
the handle, shift the seat and release the
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CONSTRUCTION AND OPERATION OF TRACTOR COMPONENTS

ENGINE
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1 — crankcase; 1 — oil pump; 3 — torsional vibrations damper; 4 — crankshaft pulley; 5 — fan driving belt; 6
— valve-timing gearing cover; 7 — tensioning jockey; 8 — alternator driving belt; 9 — fan; 10 — water pump;
11 - thermostats housing; 12 — piston pin; 13 — connecting rod; 14 — piston; 15 — cylinder sleeve; 16 —
cap hood (2 off); 17 — cylinder head cover (2 off); 18 — cylinder head (2 off); 19 — cylinder head gasket (1
off); 20 — cylinder block; 21 — rear sheet; 22 — flywheel; 23 — counterweight; 24 — cover; 25 — crankshaft;
26 — piston cooling jet ; 27 — oil pick-up.
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The tractor is equipped with a [1-260.1
six-cylinder, in-line, four-stroke turbo-
charged, liquid-cooled diesel engine [-
260.1 or O-260.1S, O-260.1S2 with di-
rect injection of fuel.

The engine is cranked by an electric
starter.

The engine consists of a cylinder block,
two cylinder heads, crank mechanism,
valve control as well as feed, lubrication,
cooling and starting systems and elec-
tric equipment.

The Cylinder Block (20) is designed as
a monoblock and constitutes a rigid iron
casting.

Six replaceable sleeves (15) made of
special cast iron are installed in the cyl-
inder block bores.

The sleeve is installed in the cylinder
block with referring to two centring belts.
At the upper belt, the sleeve is re-
strained with a shoulder, while at the
bottom one it is packed with two rubber
rings.

At the bottom, the cylinder block is
closed with a crankcase (1) cast of alu-
minium alloy.

The two interchangeable Cylinder
Heads (18) (one per three cylinders) are
iron cast.

The cylinder heads are fitted with inser-
tion valve seats made of high-
temperature and abrasion-resistant al-
loy. The injectors (14) (three pieces per
each cylinder head) are mounted in the
cylinder heads.

The sealing of the cylinder head-to-
engine block joint is ensured by the
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gasket (19) made of asbestos-steel
cloth. The bores for the cylinder sleeves
and the oil passageway are edged with
sheet steel. When assembling the en-
gine at the manufacturing plant, the cyl-
inder holes in the gasket are additionally
edged with fluoroplastic rings.

The Crank Gear includes a crankshaft
(25), together with main- and connect-
ing-rod bearings, a flywheel (22), pis-
tons (14) assembled with piston rings
and pins, and connecting rods (13).

The Crankshaft is made of steel, sup-
ported on seven bearing saddles and fit-
ted with counterweights. The crankpins
are provided with pockets intended for
additional centrifugal cleaning of oil.
These are closed with threaded plugs.

The front-end of the crankshatft is fitted
with the pinions for driving the valve
control and oil pump, pulley for driving
the water pump, alternator and air-
conditioner compressor (if installed).

To reduce the amplitude of torsional vi-
brations of the crankshaft, the pulley is
equipped with a liquid-type vibration
damper (3).

The Piston is made of aluminium alloy.
A combustion chamber is made in the
piston crown. Three compression piston
rings and one oil wiper ring with an ex-
pander are installed in the upper part of
the piston. The top compression piston
ring is of a trapezoidal section, the other
two compression rings are taper-faces.
A “non-resistive” spacer is installed un-
der the top ring.
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1 — camshaft; 2 — tappet; 3 — valve; 4 — valve guiding bush; 5 — pushrod; 6 — turbocharger; 7 — rocker
arm; 8 — roller; 9 — spring retainer (disk); 10 — split cones; 11 — inner spring; 12 — outer spring; 13 — sup-
port; 14 — injector; 15 — fuel pumpl; 16 — fuel hand booster-pump; 17 — plug for bleeding air from the fuel
pump head; 18 — sealing collar.

The Connecting Rod is an I-section bushing are provided with drilled pas-
steel part, with a bushing pressed into its sages. The bottom end consists of the
top end. For lubricating the piston pin, bottom part of the rod and the cap which
the top end of the connecting rod and the bear the same markings. The connecting

1 Instead of a fuel pump of distributive type shown in the figure, the engines are equipped currently with
in-line fuel pumps “YAZDA” or “Motorpal”
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rod caps are not interchangeable. Be-
sides, the connecting rods have group
designations of the mass groups of the
top and bottom ends; these are marked
on the end-face of the top end of the
connecting rod. The engine shall be
equipped with the connecting rods of the
same group only.

Liners of the Main- and Crankpin
Bearings of the crankshaft are thin-
walled parts made of a bimetal strip. The
liners are manufactured in two sizes as
to their inner diameter in accordance with
the nominal size of the crankshaft necks.

The Flywheel is made of cast iron and
bolted to the crankshaft flange. A steel
toothed rim is pressed onto the flywheel.

The Valve Control consists of the timing
gears, camshaft, inlet and outlet valves
as well as their fitting and driving parts.

The Camshaft is driven from the crank-
shaft through valve timing gears and
rides on four supports.

The Tappets (2) are steel members with
spherical bottoms. The camshaft cams
are made with a slight tilt; hence, when in
operation, the tappets are forced to ro-
tate.

The Tappet Pushrods (5) are made of a
steel bar. The downwardly concave part
of the tappet and the push-rod cup are
hardened.
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1 — piston; 2 — insert of a “non resist” type; 3 —
top compression ring; 4 — compression ring; 5 —
oil wiper ring with an expander.

The Valve Rocker Arms (7) are made of
steel and rock on the rollers installed in
supports. The rocker-arm roller is hollow,
with six radial bores for arm lubrication.
Displacement of the rocker arms along
the roller is restricted by spreader
springs.

The Inlet and Outlet Valves (4) are
made of high-temperature steel and free
to move in their guide bushes. The
bushes are press-fitted in the cylinder
heads. Each valve closes under the force
of two springs: the outer (12) and the in-
ner (11), respectively, fixed on its stem
by means of a valve spring retainer (9)
and valve locating split cones (10).

Sealing collars (18) installed on the valve
guiding bushes keep oil from leaking
down into the engine cylinders through
gaps between the valve stems and the
guiding bushes.
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The Engine Feed Circuit consists of an fine fuel filters, fuel pump, injectors as
air-cleaner, air-delivery conduit, induc- well as fuel-injection (high-pressure) and
tion/ exhaust manifolds, turbocharger, delivery low-pressure) pipelines.

exhaust muffler, fuel tanks, coarse and

1 — tank stop tap; 2 — connecting pipe from the fuel tank; 3 — coarse fuel filter; 3a — fuel lift pump; 3b —fuel
hand-operated booster pump; 4 — connecting pipe from the coarse fuel filter; 5 — fuel pump; 6 — plug to
bleed air from the fuel pump head; 7 — fuel offtake pipe from the lower-pressure chamber to the fuel-lift
pump; 8 — pipe to deliver fuel from the fuel-lift pump to the fine fuel filter; 9 — sludge draining plug; 10 — fi-
ne fuel filter; 11 - fuel offtake pipe from the fine filter to the lower-pressure chamber of the pump; 12 — fuel
injection pipe; 13 - pneumatic adjuster; 14 —pipe of air delivery from air-delivery conduit downstream the
turbocharger to the pneumatic adjuster; 15 — induction manifold; 16 — fuel overflow pipe; 17 — fuel drain
pipeline; 18 — fuel overflow pipe; 19 — injector; 20 — cylinder head; 21 — air-cleaner clogging indicator
pipeline; 22 — turbocharger; 23 — air-cleaner; 24 — exhaust muffler; 25 — coarse fuel filter (monocyclon);
26 — air-bleeding plug; 27 — plug to drain sludge; 28 — fuel tank; 29 — fuel level gauge float; 30 — sludge
draining nipple; 31 — fuel tank.
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The Air Cleaner is a dry-type filter, with
paper filter-cartridges. It provides the
three-stage cleaning. The first stage is
preliminary inertial cleaning (a monocy-
clon); the second and third ones are dry
cleaning in master (5) and check (4) pa-
per filter elements.

To warn of the extent of air-cleaner clog-
ging, a warning lamp is installed in the pi-
lot lamp cluster of the dashboard. The
electric cleaner-clogging sensor operates
at the depression of 450 +50 mm H20 in
the induction manifold.

The Coarse Fuel Filter with a screen fil-
ter element cleans the fuel from mechan-
ical impurities and water. The sludge is
drained from the filter through a draining
plug located in the bottom part of the
bowl housing.
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1 — tray; 2 — winged nut; 3 — winged nut of the

master filter element; 4 — check filter element; 5 —
master filter element; 6 — housing.

1 — plug; 2 — damper; 3 — shell; 4 — deflector; 5 —
diffuser; 6 — bolt of the turntable angle-piece; 7 —
filter bowl.
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The Fine Fuel Filter (FFF) has two re- NOTE: Starting from the second half-
placeable filter elements, unitized with year of 2003, the tractor engines are
the engine [1-243. Each filter element is fitted with fine fuel filters with one filter
installed in a separate easily dismounta- element fully unitized with an FFF of
ble cartridge of a filter. the [O-243 four-cylinder engines and
. e . their modifications. The plug serves for

feed system.

filter elements and rubber gaskets and
observance of the operating instructions.

To bleed air from the engine fuel feed
circuit, the filter bowl is provided with a
plug (3), refer to Figure below.

The fuel is injected into the cylinders by
the closed-type injectors with five-bore
nozzles.

—) =

1 — inlet port; 2 — outlet port; 3 — plug for bleeding the air; 4 — filter housing; 5 — fitting union; 6 — inlet
opening; 7 — head; 8 — fitting union; 9 — pressing plate; 10 — filter elements; 11 — fuel outlet passage; 12 —
spring; 13 — bowl; 14 — nut; 15, 16 — gaskets; 17 — drain plug.
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The diesel fuel injection (high-
pressure) pump is of in-line six-plunger
type providing the metering of fuel by
changing the fuel-feed end point. The

pump is provided with a pneumatic anti-
smoking adjuster and driven off the
crankshaft through valve control gear-

ing.
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1 — fuel pump section; 2 — nameplate; 3 — flange gasket; 4 — flange; 5 — bearing cap; 6 — Woodruff key; 7
— drive half-coupling; 8 — half-coupling attachment nut; 9 — camshaft; 10 — bearing cap collar; 11 — bear-
ing cap gasket; 12 — bearing; 13 — lifter guiding pin; 14 - lifter; 15 — fuel pump body; 16 — fuel-booster
pump; 16a — hand fuel-lift pump; 17 — FHHP supporting bracket fid; 18 — adjusting shims; 19 — bearing
raceway; 20 - bolt; 21 — supporting bracket; 22 — shut-down lever; 23 — bolt; 24 — governor housing; 25 —
governor cover; 26 — inspection hatch cover; 27 — minimum rpm adjusting bolt; 28 — maximum rpm ad-
justing bolt; 29 — control lever; 30 — waste-gate adjusting valve; 31 — stud; 32 — nut; 33 — washer.

The following two levers are installed in
the governor housing (24):
» Control lever (29) with a stop for max-

emergency shut-off lever (22), which
cuts off fuel supply when in the right-
most position.

imum or minimum idling rotational The control lever (29) is connected
speed; through a cable with the fuel-feed control
* Engine stoppage and fuel pedal and lever. The fuel pump forms an

integral unit with a fully-variable all-speed
governor and a piston-type fuel-booster
pump.

The Governor comprises the fuel-feed

adjusting valve, an automatic mixture en-
richment dresser operating at start-up
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rom, and an antismoking pneumatic ad-
juster which is connected with the engine
induction manifold through an air duct.

The Fuel-Booster Pump (16) is mount-
ed on the fuel injection pump body and
driven by the camshaft eccentric.

For bleeding the air from the feed sys-
tem, a hand- operated piston-type lift
pump is provided, and the plugs serve
for bleeding the air from the fuel-pump
head and the FFF, respectively.

The fuel supply is controlled by means of
the pedal and lever.

The fuel pump parts are lubricated from
the engine lubrication system.

Turbocharger

The turbocharger serves for charging air
into the engine cylinders using the ener-
gy of exhaust gases. It consists of a cen-
trifugal one-stage compressor (6) and a
radial centripetal turbine (1).

The turbine wheel (1) is cast of a refrac-
tory nickel allow and welded to the rotor
shaft. The compressor wheel (6) is an
aluminium alloy casting and is attached
on the rotor shaft by means of a special
nut (7).

The principle of operation of the turbo-
charger is as follows. The exhaust gases
from the cylinders enter the gas-turbine
chamber from the exhaust manifold. Ex-
panding, the gases rotate the turbine
wheel together with its shaft, on the other
end of which the compressor impeller is
fitted.

From the turbine gases are discharged
into the atmosphere through the exhaust
pipe.

The excess air pressure downstream the
compressor under engine design condi-
tion should be 0.07...0.10 MPa (0.7...1.0
kgf/cm?).
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1 — turbine wheel and shaft unit; 2 — turbine hous-
ing; 3 — bearing; 4 — oil deflector; 5 — O-ring; 6 —
compressor impeller; 7 — special nut; 8 — bush-
ing; 9 — diffuser; 10 — disk; 11 — compressor
housing; 12 — lock ring; 13 — retaining holdfast;
14 — intermediate body; 15 — bushing.

The engine lubricating system is com-
bined: some parts are force-lubricated;
others are splashed lubricated. The sys-
tem includes an oil pump, olil filter with a
paper filter element, centrifugal oil filter,
and an oil-to-water heat exchanger. The
lubrication system diagram is shown be-
low.

The Oil Pump (20) is a gear-type, sin-
gle-stage unit driven from the crankshatft.
It contains an overflow, or transfer, valve
which opens at a pressure above
0.7...0.75 MPa (7...7.5 kgf/cm?) and
passes oil from the discharge chamber
into the suction chamber.
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1 — transfer valve; 2 — paper oll filter; 3 — heat-exchanger; 4 — main oil pipeline; 5 — oil pressure warning
sensor; 6 — oil pressure gauge; 7 — turbocharger; 8 — fuel pump; 9 — pneumatic compressor; 10 — inter-
mediate gear; 11 — rocker-arm axle oil passage; 12 — distribution camshaft; 13 — crankshaft; 14 — centrif-
ugal oil filter; 15 — piston; 16 — piston cooling jet; 17 — crankcase; 18 — drain plug; 19 — oil pick-up; 20 - oil

pump; 21 — relief valve

The oil pump takes oil from the crank-
case through the oil pick-up and delivers
it to a full-flow oil filter equipped with a
paper filter element through passage-
ways in the cylinder block. Some quality
of oil enters the centrifugal oil filter to be
cleaned and drained back into the crank-
case.

The filter element houses a bypass valve
(1). The valve opens in case of exces-
sive clogging
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of the filter element as well as when a
cold engine start-up is attempted, and re-
turns oil into the main pipeline, bypassing
the filter element. This valve is not ad-
justable. Besides, the filter contains a re-
lief valve (21) adjusted to maintain the
pressure in the lubrication system within
the range 0.28...0.45 MPa (2.8...4.5
kgf/cm?).

When the engine is running, the oil fil-
tered and cooled in the oil-to-fluid heat-
exchanger (3) is delivered to all bearings
of the crankshaft and camshaft through
passageways in the cylinder block.
Through the injectors (16) built into the
engine block main journals, the oil is fed
for cooling the pistons (15). Downstream
the heat exchanger (3), oil is passed
through separate pipelines for lubricate
the turbocharger (7) and the tractor
pneumatic system compressor (9).
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The Engine Cooling System is of a
closed liquid-type with forced circulation
of the fluid. The system consists of a
cooling jacket, water pump, radiator, fan

with automatically controlled viscous
coupling, two thermostats, expansion
bottle, connecting hoses, and drain taps.

1 — engine attachment bracket; 2 — water pump branch pipe; 3 — water radiator mount rubber damper; 4 —
water-pump drive belt; 5 — bottom radiator tank; 6 — water drain tap of the radiator; 7 — water-pump belt
tensioner idle pulley; 8 — automatic tensioner spring; 9 — automatically switched fan assembled with the
coupling; 10 — water radiator core; 11 — fan forced-engagement mechanism detent; 12 — top radiator tank;
13 — water-radiator filler cap; 14 — air-vapour tube; 15 — expansion bottle; 16 — coolant temperature sen-
sor; 17 — coolant temperature warning sensor; 18 — engine coolant temperature indicator (with a coolant
temperature warning lamp); 19 — water-pump fan impeller; 20 — cylinder block water jacket cavity; 21 —
water accumulation tube; 22 — passageways directing the coolant jets of the cooling system; 23 — eye-
bolt; 24 — plug; 25 — cylinder block fluid drain tap (located on the opposite side of the engine); 26 — oil-to-

fluid heat exchanger.

The thermal condition of the engine is
regulated by changing the amount of air
passing through the cooling system radi-
ator as well as with the help of two ther-
mostats.

The coolant temperature is monitored by
means of the remote temperature indica-
tor and audible and light alarms whose
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sensors are located in thermostat covers.
The normal heat condition of the engine
corresponds to coolant temperature of
80...97°C.

The engine lubricating oil is cooled in the
oil-to-fluid heat-exchanger built into the
engine block. To control the oil pressure,
the sensors of the oil pressure gauge
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and alarm pressure indicator installed in
the heat-exchange branch pipe are used.
The normal diesel heat condition as to
lubricating oil is within 80...120°C.

The Radiator is of finned tubular type. A
steam valve in the radiator filler neck
maintains the pressure within the range
of 0.045...0.05 MPa while the air valve
maintains the vacuum within the range of
0.01...0.08 MPa.

The Fan runs in two operating modes:
* automatic;
» forced.

The automatic mode is provided by a
viscous friction coupling as follows: at the
coolant temperature below 80°C the re-
turn spring (7) retains the valve (10) in
the closed state; viscous fluid flows into
the coupling reserve cavity; the driving
(11) and driven (13) disks are rotating
with a gap in-between them and, thus,
ensure the minimum rotational speed of
the fan (in this case, the fan rotational
speed shall not exceed 1,500 rpm).

11 13 (12) (15) (16
10 00
00

9
8 i

PG |
7 DO
6 /ﬂ |

17

G

Electric Equipment and Starting System
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1 — fan blade; 2 — driven plate; 3 — opening for
detent; 4 — detent nut; 5 — detent; 6 — stem; 7 —
return spring; 8 — spring holder; 9 — follower; 10 —
valve; 11 — driving plate; 12 — clutch; 13 — driven
plate; 14 — drive shaft; 15 — water-pump pulley;
16 — water pump;17 — release rod

Should the engine coolant temperature
exceeds 80°C, the thermosensitive ele-
ment will open the valve (10) acting
through rod (17) and piston lifter (9)
against the force of the return spring (7).
The viscous fluid flows over into the head
cavity and fills in the gap between the
driving and driven plates due to that the
disks are engaged, and the fan is turned
on in its normal operating duty.

ATTENTION! With the cooling system
compressor running, the forced mode
of fan operation should be chosen.
To switch the fan over to the forced
(continuous) operation mode, proceed as
follows:

* turn out the nut (4) of the detent (5) by
4...5 revolutions (about 5 mm);

* turn the fan by hand, so that the de-
tent (5) enters hole (3) in the driving
plate (11).

If necessary, press the detent (5) by

hand to lock the driving and driven

plates.
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The electric equipment aggregates in-
stalled on the engine, include the alterna-
tor with the capacity of 1150 W (for the
engine [1-260.1) and 2000 W (for the en-
gine [1-260.1S2) and voltage of 14 V.

AAN 5506 alternator manufactured by
the Iskra company. This type belongs to
up-to-date brush-type compact genera-
tors with increased capacity.

The main features of the alternator are:

- Existence of the rotating field windings
and, respectively, brushes that makes it
possible to increase the alternator output
power;

- Necessity of current inflow into the field
winding prior to starting the engine (as a
rule, the brush-type alternators have no
self-excitation feature).

For current inflow into the alternator field
winding, there is an additional resistor on
the tractor (in the relay box on the en-
gine).

Prior to starting the engine, the voltage
from the starter and instrumentation is
applied to the terminal “[1” of the alterna-
tor through the resistor and then to the
field winding (these elements are con-
nected in parallel). When it will be done,

AAN 5506 & N
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the voltage at the terminal “[1” will be ap-
proximately 0.8-0.9 V. After starting the
engine, the field winding starts rotating
and the voltage regulator comes into op-
eration to provide the output voltage of
the alternator within the range 13.8-15 V.
ATTENTION! To avoid the damage of
the regulator relay, it is prohibited to
check the serviceability of the alternator
by removing the SB terminals or setting
the battery disconnect switch to the OFF
position when the diesel is running!

The Engine Starting Device is an elec-
tric starter with the voltage of 24 V and
capacity of 5.5 kW.

The starter is a DC series-excitation
electric motor. The starter is energized
remotely, by means of an electromagnet-
ic relay and starter switch. To facilitate
the starting of the engine at low ambient
temperatures, the remotely-controlled
glow plugs installed in the cylinder heads
are used.
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Pneumatic Compressor

To ensure reliable operation of the trac-
tor pneumatic system and tyre inflation,
the engine is equipped with a single-
piston, single-stage compressor. When
performing the agricultural works which
do not require the energy of com-

compressor is air-cooled. When the
compressor is running, the fan shall be
switched to the forced mode.

The compressor delivery is 180 I/min at a
backpressure of 0.6 MPa (6 kgf/cm?) and
the rated rotational speed.

pressed air, the compressor shall be
turned OFF.

The compressor is mounted on the fuel
distribution unit cover flange and driven
from the fuel-pump drive gear. The

NOTE: With the compressor running,
the engine fan shall be switched to the
forced mode.

1 — ball-bearing body; 2 — compressor drive intermediate gear; 3 — shaft with a compressor engagement
eccentrically-located pin; 4 — lever for engaging the compressor; 5 — shaft lock; 6 — spring; 7 — shaft lock
bolt; 8 — compressor crankcase; 9 — crankshaft with a drive pinion; 10 — connecting rod; 11 — piston pin;
12 — plate; 13 — pressure valve; 14 — restraint; 15 — cylinder head; 16 — suction valve; 17 — piston; 18 —
compression ring; 19 — segments, expanders (oil scraper piston ring); 20 — cylinder; 21 — seal; 22 —
spring.
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CLUTCH

Clutch Mechanism

A dry double-plate type, constantly en-
gaged clutch is installed on the engine
flywheel (1).

A dry double-plate type, constantly en-
gaged clutch is installed on the engine
flywheel (1).

The flywheel (1), the pressure plate (3)
and the intermediate plate (2) with three
prongs on its surface, which enter into
special slots on the flywheel (1), consti-
tute the driving section of the clutch. The
driven section of the clutch consists of
two driven plates (24) fitted with vibration
dampers (9) installed on the power-
transmission shaft (7). A necessary
pressing force of friction surfaces of the
clutch driving and driven sections is de-
veloped by nine external and internal
springs (22). A resilient element is in-
stalled between the floating bushing (8),
coupled with the driving shaft (4), and the
clutch bearing plate (12).

The intermediate plate (2) is fitted with
leverage mechanisms (11) which operate
to place the plate (2) equidistant from the
friction surfaces of the flywheel (1) and
the pressure plate (3), when the clutch is
disengaged. The forks (13) fastened on
the bearing disk by means of the adjust-
ing nuts (15) locked by the washers (14)
serve as supporting points for the clutch
release levers.

The engagement and disengagement of
the clutch are achieved with the help of
the clutch release shifter (17) assembled
with the throw-out bearing (16) which can
slide along the support (18). The shifter
fork (19) together with spindle (20) is
connected with the clutch pedal through
a hydrostatic actuator.

The throw-out bearing (16) is lubricated
through a grease nipple screwed in into
the shifter shank.
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The grease nipple is on the left-hand
side of the clutch housing. It is necessary
to unscrew the plug (A) to gain access
thereto.
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1 — flywheel; 2 — intermediate plate; 3 — pressure
plate; 4 — PTO driving shaft; 5 — hub; 6 — bearing;
7 — transmission shaft; 8 — floating bushing; 9 —
vibration damper; 10 — clutch release lever; 11 —
leverage mechanism; 12 — bearing plate or clutch
cover; 13 — fork; 14 — washer; 15 — nut; 16 —
bearing; 17 — clutch release shifter; 18 — clutch
release shifter support; 19 — clutch release fork;
20 — control spindle; 21 — shell cup; 22 — pres-
sure springs; 23 — separating washer; 24 — driven
plates.
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Assembling, disassembling and adjustment of the clutch

Procedure of dismantling the clutch
from the engine:

1. Set three auxiliary bolts (M12x40) by
turning them into the pressure plate (4)
through the auxiliary holes of the bear-
ing plate (7).

2. Turn out the nuts fastening the bear-
ing disk to the flywheel and remove the
clutch disks (bearing disk (7) complete
with the pressure one (4)).

3. Remove the first driven plate (2).

4. Remove the intermediate disk (3).

5. Remove the second driven plate (2).

Disassembling the clutch disks (bas-
ket)

The disassembling of the clutch disks is
described in the Manual for Disassem-
bling and Reassembling.

Procedure of re-installation of the
clutch onto the engine:

1. Set the splined arbour into the fly-
wheel bearing.

2. Mount the first driven plate (2) onto
the arbour with the long end of the hub
directed towards the flywheel (1).

3. Mount the intermediate disk (3) into
the flywheel slots.

4. Mount the second driven plate (2) on-
to the arbour with the short end of the
hub directed towards the flywheel.

5. Mount the clutch disks (bearing disk
(7) complete with the pressure one (4))
on the flywheel pins with bushes (14),
fasten them with nuts and turn out the
auxiliary bolts.
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6. Adjust the position of the release lev-
ers (6).

¢

s 12

14 13

Adjustment of the position of the re-
lease levers

1. Adjust the position of the release lev-
ers to the distance of 14+0.5 from the
bearing surfaces of the levers to the
bearing disk hub end face by turning the
adjusting nuts (9) in or out. The differ-
ence in the size for individual levers
shall be not more than 0.3 mm.

2. After adjustment of the levers, mount
the locking plates (10).

3. Remove the arbour.
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Clutch Housing (for the GB 16F+8R)

The clutch housing accommodates the
drives of the independent PTO, HLL
pump and a pump of the transmission
hydraulic system.

The driving shaft (2, 9) of the independ-
ent PTO drive supported in bearings (5,
6) has two ring gears. A pinion (16) of
the independent PTO drive is in constant
mesh with the smaller ring gear, while a
gear (20) of the pump of the transmission

N\
\

S

o rrararam rorarar S -

N
QAR N %

hydraulic system and that of the HLL is in
mesh with the other ring gear.

The pump of the transmission hydraulic
system is driven from the driving shaft (2,
9) through gears (20, 26, 25).

With the clutch engaged, the torque from
the clutch actuatorn plates is transmitted
to the gearbox primary shaft through the
shaft (1) and the bushing (8).

1 — force-transmission shaft; 2, 9 — PTO driving shaft; 3 — clutch release shifter support; 4, 7 — collars; 5,
6, 17, 18, 23, 27 — bearings; 8 — splined bushing; 10 — PTO driven shaft; 11 — bearing; 12 — packing liner;
13, 15 — covers; 14 — bolt; 19, 26 — pinion-shaft; 20 — HLL and transmission pumps drive gear; 21 — spin-
dle; 22 — axle; 24 — check ring; 25 — pinion-shaft; 28 — housing
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Clutch Housing (for the GB 24F+12R)

The clutch housing (30) accommodates
the driving and driven shafts with the
pinions fitted on them and drives of the
oil pumps of the HLL and transmission
hydraulic system. The driving shaft (4) is
supported in two bearing assemblies.
The shaft has a ring gear and splines,
on which the pinion (5) is seated. The
pinion (5) causes the rotation of the gear
(19) of the driven shaft of the independ-
ent PTO drive (18) and gear (8) for driv-
ing the oil pumps.

The power shaft (1) is passed inside the
shaft (4) and transmits the torque from
the clutch to the gearbox primary shaft
through the splined bushing (6). The

driven shaft (18) is supported in two
bearings (17, 27) in the housings of the
clutch and gearbox. The driven gears
(19) and (24) of the two-speed drive of
the independent PTO are fitted on the
shaft in the needle bearings (25). The
fixed connection of the gears (19, 24)
with the shaft is achieved by means of
the toothed coupling (23), with is moved
by means of the fork (20) and shaft (21).
The HLL is driven by means of the pin-
ion (5) and gear (8) and the pump of the
transmission hydraulic system is driven
through the pinion (5), gear (8) and
shafts (15) and (12).
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1 — power shaft; 2 — bracket, 3,10, 14, 17, 25, 27 — bearings; 4 — driving shaft; 5 — pinion; 6 — splined bushing; 7 —
cover; 8 — HLL and transmission pumps drive gear; 9, 15 — pinion shaft; 11 — nut; 12 -pinion shaft; 13 — axle; 16 — col-
lar; 18 — driven shaft; 19 — gear; 20 — fork; 21 — roller; 22 — cover; 23 — toothed coupling; 24 — gear; 26 — spindle; 28 —
roller; 29 — fork; 30 — housing.
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Clutch actuator

1 —reservoir; 2 — spring; 3, 17 — bolt; 4, 8, 14, 18, 27, 42 — nut; 5, 15, 43 —fork; 6, 16, 34, 44 — pin; 7 —
clutch pedal for forward motion; 9, 12, 31, 32 — piston lifter; 10 — master cylinder for forward motion; 11
— oil pipeline; 13 — boot; 19 — master cylinder for reverse; 20 — clutch pedal for reverse; 21, 25 — tubing;
22 — tap; 23 — piston; 24 — flexible hose; 26 — support; 28 — protective cap; 29 — overflow valve; 30 —
master cylinder; 33, 40 — bracket; 35 — cotter pin; 36 — washer; 37 — cover; 38 — piston; 39 — hydraulic
booster; 41 — rod; 45 — lever; 46 — hose; 47 — release spring.

Master cylinder 2022-1602810

. The clutch actuator is intended for con-
Master cylinder 1221B-1602610 trolling the clutch in both forward and re-

verse motion of the tractor.

The clutch actuator is of hydrostatic
type with overhang pedals and hydraulic
booster.
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The actuator consists of the master
cylinders (10) (for forward motion) and
(19) (in the reverse mode), overhang
pedals (7) (for forward motion) and (20)
(in the reverse mode), tap (22) (for au-
tomatic switching from the forward mo-
tion to the reverse mode or vice versa),
service cylinder (30), hydraulic booster
(39), lever (45), reservoir (1), connecting
tubings and oil pipes.

The flow-type hydraulic booster (39)
is intended for reducing the force to be
applied to the pedals (7) and (20) for
disengaging the clutch. It is connected
with the oil discharge flow of the HPS
metering pump via oil pipe (11), and with
the drain into the HPS reservoir via hose
(46).

On stepping on the pedal (7) in the
forward motion mode, the brake fluid is
passed from the master cylinder (10)
through the tubing (25) to the tap (22). In
the tap (22), the piston moves to the
rightmost position and closes the input
of the tubing (21). Then the brake fluid is
passed through the flexible hose (24) to
the working cylinder (30) while moving
the piston lifter (31). The piston lifter (31)
acts upon the piston lifter (32) of the hy-
draulic booster (39) that causes the op-
eration of the hydraulic booster and ad-
vancement of the piston and rod (41) ro-
tating the lever (45) connected with the
clutch release shifter that in turn causes
the disengagement between the engine
and the transmission.

On stepping on the pedal (2) in the
reverse mode, the brake fluid is passed
from the master cylinder (19) through
the tubing (21) to the tap (22). In the tap
(22), the piston moves to the leftmost
position and closes the inlet of the tub-
ing (25). Then the brake fluid is passed
through the flexible hose (24) to the
working cylinder (30) and acts as de-
scribed above.
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The “Neva-M” brake fluid, TY 2451-
053-36732629-2003 is used as a working
fluid in the clutch actuator system.

Clutch Control Adjustment

1. Adjusting the clearance between
the piston and the piston lifter (9) of the
master cylinder (10) (for forward mo-
tion):

- Set the initial position of the pedal
(7) by means of the adjusting bolt (3)
and fork (5) having kept the dimension
“B”-

- Adjust the clearance between the
piston lifter (9) and the piston of the
master cylinder (10) by means of the
fork (5). When doing this, the travel of
the pedal (7) from the initial position to
the moment of contact of the piston lifter
(9) with the piston as measured at the
centre of the pedal boot shall corre-
spond to the dimension “G”;

- Tighten the nuts (4, 8) and fix the
pin (6) with a cotter pin;

2. Adjusting the clearance “J” be-
tween the piston and the piston lifter
(12) of the master cylinder (19) (for
working in the reverse mode):

- Remove the boot (13);

- Unlock the piston lifter (12);

- Screw the piston lifter (12) of the
master cylinder (19) into the fork (15)
having kept the dimension “F”;

- Tighten the nut (14) and refit the
boot (13);

- Adjust the free travel of the pedal
(20) as measured at the centre of the
boot to the dimension “E” by turning the
bolt (17) in and out for ensuring the
clearance between the piston lifter (12)
and the piston of the master cylinder
(19);

- tighten the locknut (18);

3. Adjusting the clearance “K” between
the piston lifter (31) of the service cylinder
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(30) and piston lifter (32) of the hydraulic
booster (39):

- Dismantle the master cylinder (30)
from the bracket (33) having removed
the pin (34);

- Set the piston lifter (31) in the cylin-
der (30) to the rightmost position until it
rests against the cover;

- Move the cylinder (30) until it contacts
the piston lifter (32) of the hydraulic boost-
er (39) without effort and align the holes of
the support (26) with those of the bracket
(33) by turning the support (26) in or out;
then screw the support in by 1/2 revolu-
tions and refit the pin (34);

- Tighten the locknut (27) and fix the
pin (34) with a cotter pin;

4. Adjusting the free travel of the
clutch release shifter:

- Remove the two release springs
(47);

- Disconnect the rod (41) from the
lever (45) having removed the pin (44);

- Unlock the fork (43);

- Move the rod (41) to the right until
the piston (38) of the hydraulic booster
(39) rests against the cover (37), turn
the lever (45) counter-clockwise until the
release bearing rests against the re-
lease levers and align the holes of the
lever with those of the fork by rotating
the fork (43); then turn the fork in by
5...5.5 revolutions (dimension “L”) and
connect the same with the lever by
means of the pin (44);

- tighten the nut (42), fix the pin (44)
with a cotter pin and refit the two release
springs (47).

Bleed air from the hydraulic clutch
control system.

Bleeding the air from the hydraulic
clutch control system

Prior to bleeding, fill the reservoir (1)
of the master cylinder for forward motion
(10) and the equalizing chamber of the
master cylinder for reverse (19) with
brake fluid.
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1. Bleed air from the hydraulic system
in the forward motion. To do this:

- Fill the reservoir (1) with brake fluid
to the mark “MAX?”;

- Remove the protective cap (28)
from the cylinder (30) and fit a rubber
hose onto the head of the bypass valve
(29). Dip another end of the rubber hose
into a vessel with brake fluid;

- Step on the clutch pedal several
times; while holding down the pedal,
turn out the bypass valve (29) by quarter
of revolution to release the excess fluid
brake with air bubbles into the vessel
with brake fluid;

- Turn in the bypass valve (29) and
release the clutch pedal,

- Bleed air from the system until the
air bubbles in the released brake fluid
disappear completely;

- Remove the hose and refit the pro-
tective cap (28);

- Check the brake fluid level in the
reservoir (1) and add it as necessary.

2. Bleed air from the hydraulic system
in the reverse mode. To do this:

- Remove the boot (13) of the master
cylinder (19);

- Check the brake fluid level in the
equalizing chamber of the master cylin-
der (19), which shall not be below di-
mension “G” from the top edge of the
equalizing chamber;

- The procedure of bleeding air from
the hydraulic system is similar to that for
the forward motion.

3. Check the bleeding of air from the
hydraulic system according to item 1.

ATTENTION! When bleeding air from
the hydraulic system:

e for forward motion: maintain the
brake fluid level in the tank (1) be-
tween the marks “MIN” and “MAX";

e - for reverse mode: maintain the
brake fluid level in the equalizing
chamber of the master cylinder (19)
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to be not below the dimension G
from the top edge of the equalizing
chamber.

When performing the adjustment, ensure
the coaxiality of the hydraulic booster (39)
and service cylinder (30) by shifting the
bolts of the brackets (33), (40) before
tightening them.

If the adjustment is performed correct-
ly, the pedal (7) being released shall
be positioned according to the dimen-
sion “B”. When the pedal (7) is com-
pletely depressed, the piston lifter (9)
shall move to the value “C” and the
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lever (45) on the radius 105 mm shall
move to 24...26 mm.

After checking the adjustments of the
clutch control, the smoothness of the
clutch  disengagement should be
checked. To do this:

- Start the engine and set its rotation-
al speed to 1400+100 rpm;

- Tighten the parking brake;

- Step on the clutch pedals as far as
they will go and shift in the GB gears af-
ter at least 5 s. The shifting of the gears
shall be smooth, without foreign noises.
If not so, check the adjustments once
again.
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GEARBOX

Gearbox (16F+8R)
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1 — primary shaft; 2, 29, 33, 27, 38, 39, 40, 49, 58, 35, 70, 77 — bearings; 3, 8, 11, 14, 20, 23, 24, 37, 45,
50, 54, 56, 57, 63, 65, 66, 69 — pinions; 4, 26, 62, 73 — sleeves; 5, 44, 48, 55, 64, 68, 19, 32, 52 — bush-
ings; 6 — housing; 7 — synchronizer; 9, 36, 51, 74 — needle bearings; 10 — fork; 12, 16 — dogs; 13 — fork
body; 15 — bolt; 17 — ball; 18 — spring; 21 — semi-coupling; 22, 53, 34 — toothed couplings; 25, 31 — adjust-
ing shims; 28 — secondary shaft; 30, 47, 59, 71, 75 — nuts; 41 — gear-cluster shaft; 42 — synchronous PTO
pinion; 43 — check ring; 46 — reduced gear shaft; 61 — pipeline; 67 — intermediate shaft; 76 — lubricant

feed bush; 78 — fork.
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The gearbox is a mechanical fixed-ratio
constant-mesh transmission, with 4 for-
ward ranges and 2 backward ranges,
with intra-range shift of gears by means
of synchronizers. It provides 16 forward
speeds and 8 reverse speeds as well as
driving of the front drive axle and the
synchronous PTO.

Gearbox Structure

The gearbox consists of a drive gear as-
sembly, shaft of reduced speeds and re-
verse, gear cluster, secondary shaft,
control mechanism, hydraulic system,
and gearbox housing.

The drive gear assembly consists of a
primary shaft (1) with free-installed pin-
ions (3, 8, 11, 14) supported in bearings
(9) and (74). Two bushings (5) are
splined on the shaft. The bushings carry
cone synchronizers (7). The shaft is sup-
ported in bearings (2) and (29).

The driven gears (63), (65), (66), (69) are
fitted on the intermediate shaft (67) in-
stalled in the housing in two bearings
(35) and (70) with a slight pre-load.

A pack of gears in assembly with bear-
ings is tightened up on the shaft with a
nut (71). The shaft of reduced gears and
reverse is installed in the gearbox hous-
ing supported in the bearings (49) and
(58). The same shaft carries the gear
(54) of the first and second ranges and
the gear (50) is the reverse one. A bush-
ing (55) with internal and external splines
and a creeper pinion (56) installed there-
on, sits on the shaft splines. A driven
gear (57) is installed on the shaft through
a bronze bushing. If a supercharger is
not supplied, the gear (57) is connected
to the shaft through splines of the gear
(56) fixed in this position by means of a
check ring on the bushing (55).

The drillings, axial and radial, are made
in the shaft for feeding the lubricant to
bearings (51) and gear (57) bushing.

The pinions (37) and (44) are installed on
the splines of the gear-cluster shaft (41).
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This shaft is supported in the bearings
(77), (39) and (40). The back mount of
the shaft is located in the gear (42) hub
of the synchronous PTO drive, in two
roller bearings (39) and (40). The gear
(42) is supported in the housing in a
bearing (38).

The secondary shaft (28) made as an in-
tegral part with the driving bevel gear is
supported in the housing in tapered bear-
ings (27) and (33).

The driving pinion (24) of the front drive
axle is fixedly fitted on the shaft with a
driven gear (23) supported in bearing
(36) on the pinion hub, semi-coupling
(21) and bushing (19) with a driven gear
(20) installed thereon. The bushing (19)
with a bearing pressed on it is held from
pivoting by a stop. The pack of parts on
the shaft is tightened up with the nut
(30). The axial and radial drillings in the
shaft are intended for lubricating the
bearings (36) and (27).
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Gearbox Control Mechanism

The mechanism of gearbox control con-
sists of a gearshift mechanism, together
with  synchronizers, and a range-
selection mechanism. The gearshift
mechanism is mounted in the cover (9)
and in the fork box (13) (see Figure
“Gearbox (16F+8R)”). The cover (9) hous-
es the fork (16a), lever (11a), dog (19)
and lever (8a); the latter is fixed on the
dog (19) by means of bolt and key. The
fork box (13) (see Figure “Gearbox
(16F+8R)") houses the dogs (12, 16) with
the forks (10) fixed thereto. The locking
balls (17) are provided for preventing the
simultaneous engagement of two ranges.
The range selection mechanism consists
of a fork (16), lever (11), dog (20) and
levers (8), installed in the gearbox cover
(9) as well as other parts installed in the
gearbox housing. The toothed couplings
(22, 53, 34) (see Figure “Gearbox
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(16F+8R)") are displaced by forks fixed
on dogs (fork (78), other parts are not
shown). The toothed couplings (22, 53,
34) (see Figure “Gearbox (16F+8R)") are
locked in the neutral and engaged posi-
tions by means of the parts (6, 7a, 11).
The locking balls (6) (see Figure “Engine
Start Interlock”) are installed in the holes
in the gearbox housing for preventing the
simultaneous engagement of the toothed
couplings (34) and (53) (see Figure
“Gearbox (16F+8R)").

Attention! To throw in gear, shift the
shifter lever smoothly (without sharp
jerks) in accordance with the shift pat-
tern diagram; then keep the lever un-
der slight pressure until the gear is en-
gaged in full.
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1 — limiter; 2 — key; 3 — ball; 4 — nut; 5 — bolt; 6 — spring; 7 — bushing; 8, 8a — lever; 9 — cover; 10 — hous-
ing; 11, 11a — lever; 12 — pin; 13 — spring; 14 — sphere; 15 — boot; 16, 16a — fork; 17 — cover; 18 — pin; 19,

20 — dogs; 21 — link.
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Engine Start Interlock

The tractor is provided with a special in-
terlocking device for preventing the en-
gine from starting, when a gear is en-
gaged.

The interlocking device consists of a
switch (8) installed in the gearbox hous-
ing on the left-hand side, locking balls (6)
and fingers (7, 7a).

With the range engaged, the interlock
mechanism opens the switch contacts

SELH

and breaks the circuit of the intermediate
starter relay (1) and that of the starter
pull-in relay (5).

The adjusting shims (9) are provided for
adjusting the switch opening.

Prior to starting the engine, set the
range selector lever of the gearbox to
its neutral position!

1 — starter; 2 — alternator; 3 — interlock relay; 4 — starter switch; 5 — starter relay; 6 — interlock mechanism
(locking) balls; 7, 7a — fingers; 8 — interlock switch; 9 — adjusting shims; 10 — range selection dogs.
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Tractor Speed Diagram, km/h,

at 1400...2100 rpm of the Engine (GB 16F+8R; tyres 520/70R38)
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Gearbox (24F+12R)

The gearbox consists of a transmission bearings in the housing as well as a
assembly, a shaft of reduced gears and control mechanism and electrohydraulic
reverse, a secondary shaft supported in system units.
1
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Longitudinal section of the gearbox:
1 - housing; 2, 4, 5, 6, 10, 17, 19, 20, 31, 32, 34, 39, 40, 41, 43, 44, 45 — gears; 3, 9, 26, 42 — synchro-
nizers; 7 — fork box; 8, 18, 37 — forks; 11, 23, 25, 27, 28, 30, 35, 38, 46, 49 — bearings; 11, 15, 47, 50 —
nuts; 13 — ball-point lock; 14 — control mechanism; 16, 21 — adjusting shims; 22 — bearing seat; 24 — sec-
ondary shaft; 29 — independent PTO drive shaft; 33 — gear cluster shaft; 36 — toothed coupling; 48 — in-
termediate shaft; 51 — primary shaft; 52 — lubricant feed sleeve; 53 — oil pipeline; 54 — cover.

85



BELARUS-1523/1523B/1523.3/1523B.3

Construction and Operation

The Transmission Assembly is
mounted on the cover (54) and consists
of the primary shaft (51) with driving pin-
ions (2, 4, 6, 10), supported in needle
bearings, riding thereon. These gears
provide for shifting in the fifth, sixth, third
and fourth gears, respectively. The first
speed driving pinion is made integral
with shaft (51) and the second speed
driving pinion is rigidly connected to the
shaft. The needle bearings are lubricat-
ed under pressure through oil pipeline
(53) and drillings in the shaft. Two iner-
tia-type synchronizers (4) and (9) are
sliding on the shaft splines; they provide
for shifting between fifth and sixth, third
and fourth speeds. The primary shaft is
supported in the roller bearings housed
in cover (54) and in housing.

The driven gears (45, 44, 40 and 39) of
fifth, sixth, third and fourth speeds, re-
spectively, are interference fitted onto
the intermediate shaft (48). Driven gears

(43) and (41) for shifting into first and
second speeds, respectively, are sup-
ported in needle bearings. An inertia-
type synchronizer (42), which helps to
engage the first and second speeds, is
splined to the shaft.

The Reduced Gears and Reverse
Shaft 3 (see Figure below) is supported
in bearings (1) and (12), installed in the
housing (4). The shaft carries a driven
gear (10), which is secured to the shaft
by means of the bushings (9), driving
forward run pinion (8) and reverse run
gear (5), both supported in needle bear-
ings. These gears are connected to the
shaft through a toothed coupling (6).
The bushing (16) splined on the shaft is
stopped with a check ring (7). Should
the tractor is equipped with a creeper, a
gear to be engaged with the creeper
one is mounted instead of the bushing

(9).
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Shaft of reduced gears and reverse

1,12 — bearings; 2, 13 — nuts; 3 — shaft; 4 — housing; 5, 8, 10 — gears; 6 — toothed coupling; 7 — check
ring; 9 — bushing; 11 — cover; 14 — oil feed sleeve; 15 — ail pipeline; 16 - bushing.

The Gear Cluster Shaft (33) (see Fig-
ure “Gearbox (24F+12R)") is installed in
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the housing (1), supported in bearings
(27) and (35). The gears (32) and (34)
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are splined to the shaft and stopped with
a check ring. The driven gear of the
synchronous PTO (31) sits on the shaft
in roller bearings (28) and (30).

The Secondary Shaft (24) (see Figure
“Gearbox (24F+12R)") is installed in the
housing (1), supported in conical roller
bearings (23) and (25), the latter are ad-
justed by adjusting shims (16), while the
position of the shaft bevel gear relative
to the housing end-face (dimension 15
0.15) js adjusted by the selection of ad-
justing shims (21). A driving pinion (20)
of the synchronous PTO and the FDA as
well as the synchronizer hub (26) is im-
movably fitted on the shaft. The driven
gears (17) and (19) are installed though
needle bearings; they are pressure-
lubricated through drillings in the shaft.
The gear shifting is achieved by means
of a synchronizer (26) and fork (18) fixed
on a dog. The dog is installed in the re-
cesses of the housing (1) and locked
with a ball-point lock.

The sets of parts installed on the prima-

14 15 16

17 18

ry, intermediate and secondary shafts
and the shaft of reduced gears and re-
verse are tightened up with nuts (12, 15,
47 and 50).

GEARBOX CONTROL MECHANISM

The gearbox control mechanism con-
sists of a gearshift mechanism and a
range-selector mechanism with an elec-
trohydraulic system for shifting into high
(H) and low (L) stages of the gearbox
reduction gear.

The Gearshift Mechanism is mounted
in the transmission gear assembly, the
fork box (7) (see Figure “Gearbox
(24F+12R)") and in the control mecha-
nism cover (14).

The dogs with the first, second and fifth,
sixth gear-shift forks fitted thereon are
installed in the cover (54). The dogs are
fixed in the cover by means of ball-point
locks. The position of the forks is adjust-
ed by means of tapered adjusting
screws.
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Gearshift mechanism:

1 — fork; 2 — boot; 3 — sphere; 4 — spring; 5, 7 — pins; 6 — housing; 8 — cover; 9 — shaft; 11 — bolt; 12 —
bushing; 13 — cover; 14 — sunk key; 14, 20 — lever; 16 — sensor; 17 — screw; 18 — washer; 19 — check

ring.
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In the fork box (7) (see Figure “Gearbox
(24F+12R)"), the three dogs, fork (8),
ball-point lock (13) and parts of the inter-
lock mechanism for preventing the sim-
ultaneous engagement of two gears are
installed. The fork box is fastened to the
gearbox housing (1).

A shaft (9) with attached lever (15) and
bushing (12) is installed in the cover (13)
supports and the housing (6) (see Fig-
ure “Gearshift Mechanism”); the two
bushings (18) and spring (10) are
mounted between the check rings (19).
The bushings rest against the screw
(17) and the housing (6) end-face with
their ends. This mechanism serves for
positioning the gearshift lever to its neu-
tral position. The shaft (9) is connected
with the fork (1), to which the gearshift
lever is attached, by means of the dogs
(5) and (7), and lever (20). The fork (1)
is installed in the housing (6) through a
sphere (3); it is supported by spring (4).

The Range-Selector Mechanism s

mounted in the gearbox housing (1) (see
Figure “Gearbox (24F+12R)”) and in the
gearshift mechanism cover (14).

The fork (37) for shifting the toothed
coupling (36), fork for shifting the
toothed coupling (6) (see Figure “Shaft
of reduced gears and reverse”) and fork
(18) for shifting the synchronizer (26)
(see Figure “Gearbox (24F+12R)") are
mounted on the dogs in the housing (1).
The dogs are fixed in the housing with
ball-point locks.

The shaft (9) with the levers (10) keyed
thereon is installed in the supports of the
cover (12) and housing (18) of the con-
trol mechanism (see Figure below). The
shaft (9) is fixed with a ball-point lock
(14) and connected with the fork (1), on
which the range-shift lever is fitted,
through the dogs (5) and (7) and lever
(6). The fork (1) is installed in the hous-
ing (18) in sphere (3) and supported by
spring (4).
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Range-shift mechanism

1 —fork, 2 — boot, 3 — sphere, 4 — spring, 5, 7 — pins, 6, 10 — levers, 8, 12 — covers, 9 — shaft, 11 — gate,
13, 17 — keys, 14 — ball-point lock, 15 — nut, 16 — bolt, 18 — housing.
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The Higher-Lower Stage Selection
Mechanism of the Reduction Gear of
the gearbox (see Figure below) is
mounted on the shifting mechanism
cover and consists of a cylinder (11)
secured on axle (12), pusher (7), and
lever (5) fixed on the spindle (4). The
pusher (7) is jointed with the lever (5)
by means of pin (6). The lever on spin-
dle (4) comes into engagement with the
dog of fork (18) (see Figure “Gearbox
(24F+12R)") and, when the spindle
turns, shifts the synchronizing sleeve
(26). The position of the lever (5) (see
Figure below) is adjusted by changing
the pusher (7) length, with further lock-
ing it with lock-nut (8). The cylinder (11)
is connected to the hydraulic system
through an electrohydraulic valve (14).
The sensor (15) connects the valve
(14) to the electrical circuit only when
the gearshift lever is in its neutral posi-
tion. The drawn-in position of the cylin-
der (11) rod corresponds to the lower

"L" stage of the gearbox reduction gear.
Sensors (10) serve to indicate that the
reduction gear stage is engaged. For
adjusting the cylinder (11), move the
piston into the cylinder as far as it will
go. Turn the lever (5) counter-clockwise
having engaged the reducing range of
the gearbox reduction gear. Screw in
the pin (7) by 8-9 revolutions and lock
the same by means of the nut (8). Align
the holes in the lever (5) and fork (16)
nu screwing the fork (16) in or out and
lock the same with a nut. Turn the lever
(5) clockwise having engaged the
speeding-up range of the gearbox re-
duction gear. Draw out the rod of the
cylinder (11) and align the holes in the
lever (5) and those in the fork (16).
Connect the lever (5) and the fork (16)
by means of the pin; then refit the
washer and the cotter pin. Turn the (18)
in or out until the spherical part of the
bolt rests against the lever (5) and lock
the same with a nut.
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1 — gearshift fork, 2 — range-shift fork, 3 — bolt, 4 — spindle, 5 — lever, 6 — pin, 7 — pusher, 8 — lock-nut, 9,
13 — oil pipelines, 10 — pressure sensor, 11 — hydraulic cylinder, 12 — axle, 14 — electrohydraulic valve, 15
—sensor; 16 — fork; 17 — bracket; 18 — adjusting screw.
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Speed Diagram of the Tractor, km/h,
at 1400...2100 rpm of the engine crankshaft (GB 24F+12R; tyres 520/70R38)

18 16 14 1210 8 6 4 2 5 7 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 ™\
1 L&
[
2 Bo3
3 | |
4
R |5

2]

OGO |h|OIN|=]O

—y
~
—

[

OO |b|WOIN|=JO|O|L|OIN|=JO|O|A|[OIN|=]O|OCTD|O|IN|=

HEE] [P ¢
N}
“ 13
L ® 15
188
2100
L Ho R e i
= B,
2 18
1050@2100 _ 18
1450@2100 " S0
520/70R38 | | | —i s
B-1523 km/mh 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 _J

90



BELARUS-1523/1523B/1523.3/1523B.3

Construction and Operation

GEARBOX REDUCTION GEAR CONTROL SYSTEM

The Electrohydraulic System incorpo-
rates a control panel (1) located in the
tractor cab to the right of the operator,
lever (3) for shifting gears and selecting
the reduction gear stages, GB neutral
position sensor (5), transducers (7) and
(8) installed on the reduction gearshift
hydraulic cylinder, electrohydraulic dis-
tributor (6) mounted on top of the GB
cover and connecting cables (4) with
terminal blocks (9). The system is ener-
gized from the on-board electric circuit
through a safety fuse box (2). The elec-
trical power is supplied to the system
before starting the engine (after turning
the starter and instrumentation switch to
the “Instrumentation Supply” position).
The buttons (10, 11) and annunciators
(LEDs) (13, 12) for engaging the lower
and higher stages of the reduction gear
are fitted on the handle of the lever (3),
respectively.

The warning lights (15 and 14) of en-
gagement of the lower and higher stag-
es of the reduction gear and the reduc-
tion gear control relay are located on the

® @

panel (1).

ATTENTION! This system allows the
reduction-gear stages to be selected on-
ly provided the lever (3) is in neutral po-
sition (i.e. the sensor (5) contacts of the
GB neutral are closed). The reduction
gear stages shall be switched over on
the stopped tractor.

The signals are sent to the annunciators
(13, 12) and warning lights (15, 14) from
the respective pressure transducers (8
and 7).

After starting the engine, the reduction
gear lower stage is initially engaged.
When it will be done, the annunciator (13)
and the warning light (15) shall light up.
Upshifting to the reduction gear higher
stage is achieved by pressing the button
(11). At the same time, the lights (13 and
15) shall go out and the annunciator (12)
and the warning light (14) shall light up.
Downshifting from the higher to lower
stage is done by pressing button (10).
The electric diagram of the GB reduction
gear, differential interlock and FDA con-
trols is shown in the Section “Appendix”.
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1 — control panel; 2 — safety fuse box; 3 — lever for shifting gears and selecting the reduction gear stages;
4 — connecting cables; 5 — GB neutral sensor; 6 — electrohydraulic distributor of the reduction gear; 7 —

higher stage pressure transducer; 8 —

lower stage pressure transducer; 9 — terminal blocks; 10 — lower

stage selection button; 11 — higher stage selection button; 12 — light-emitting diode (LED) of the higher
stage; 13 - light-emitting diode (LED) of the lower stage; 14, 15 — warning lamps.



BELARUS-1523/1523B/1523.3/1523B.3

Construction and Operation

CREEPER (if installed)

Purpose and Scope of Application

The creeper is intended for installa-
tion on the tractors operated with the
machines requiring reduced speeds of
movements (reapers, show ploughs,
crop collectors, etc.).

Using the creeper makes it possible
to reduce additionally the tractor speed
in four gears of the first range of the for-
ward and reverse movement each 4.5
times.

The calculated speeds of movement
of the tractor with the creeper engaged
are:

- in the forward movement: 0.384, 0.537,
0.738 and 1,01 km/h, respectively;

- in the reverse movement: 0.603, 0.844,
1.159, 1.587 km/h.

Should it be necessary to use the
gears of the first range of the forward
and reverse movement of the gearbox
with their rated gearing ratios, it would
be sufficient to disengage the creeper.

Construction and principle of opera-
tion

The creeper is an independent easily
removable assembly and designed as a
planetary spur-gear speed reducer to be
installed on the left of the gearbox (GB)
as seen in the direction of movement of
the tractor to provide the process range
of the tractor movement speeds.

Kinematic diagram of the creeper
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16 GB reverse shaft
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Creeper:

1 — gearbox gear; 2 — planet pinion; 3 — pinion cage; 4,8 — intermediate gear of the creeper; 5-double-
wheel gear; 6 — crown gear; 7 — shaft; 9 — creeper drive gear; 10 — pinion; 11 — creeper shaft; 12,13 —rod;

14 — handle; 15 — gasket; 16 — bushing.

The torque from the engine is trans-
mitted from the gearbox gear (1) to the
planet pinions (2) of the creeper pinion
cage (3) through the intermediate gear
of the creeper (4) and double-wheel
gear (5) and from the pinion cage
through the mesh of the planet pinions
(2) with the crown gear (6) of the plane-
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tary spur-gear speed reducer. The
crown gear (6) is mounted immovably in
the creeper casing onto the output shaft
of the planetary spur-gear speed reduc-
er (7). The pinion (10) transmitting the
torque to the gearbox reverse shaft gear
(9) through the intermediate gear (8) on
the output shaft (7).
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Creeper disengaged
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Creeper engaged
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Creeper interlocking mechanism:

1,4 —fork; 2,3 — pusher; 5,6,7 — gear.

To engage the creeper, it is necessary,
first of all, to disengage the gears (5)
and (6) in the gearbox. It is achieved by
moving the pusher (2) to the right to the
position fixed by the spring-loaded ball.
Here the fork (1) fixed on the pusher (2)
disengages the gears (5) and (6) and
brings the gear (5) into complete mesh
with the intermediate gear (8) (see Fig-
ure “Creeper”) of the creeper. Then the
gear (7) is brought into mesh with the in-
termediate gear (8) (see Figure “Creep-
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er”) by moving the pusher (3) (see Fig-
ure “Creeper interlocking mechanism”)
with the fork (4) to the left to the fixed
position.

Thus, the power flow from the driving
gear (1) (see Figure “Creeper”) is
brought to the driven one (9) of the
gearbox. The interlocking mechanism
excludes the possibility of simultaneous
movement of both fork and, respectively,
rods as well as ensures the priority of
their engagement.
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Creeper Control

Set the stable idling rotational speed of
the engine; the GB lever shall be in the
neutral position.

The creeper is controlled by means of
the rods (1) and (2).

In the “Creeper disengaged” position,
the rod (1) is lifted while the rod (2) is
depressed. In the “Creeper engaged”
position, the rod (1) is depressed while
the rod (2) is lifted.

The engagement of the creeper is per-
formed in two stages:

- To engage the creeper, set the mini-
mum stable rotational speed of the en-
gine. Move the rod (1) downwards hav-
ing depressed smoothly the clutch pe-
dal;

- Move the rod (2) (at longer distance
from the operator) upwards having de-
pressed the clutch pedal again.

To start the movement, it is necessary to
shift in the necessary gear and release
smoothly the clutch pedal.

Engaging the creeper does not cause
the change of the tractor movement di-
rection.

The gears of the first forward range and
reverse range shall be shifted with the
clutch pedal depressed and with short
(20...30 s) delay of the gear disen-
gagement.
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Operation Rules

Prior to operation of the tractor with
creeper, check the oil level in the trans-
mission. The olil level shall not be below
the upper control hole of the oil level
gauge scale. If necessary, add oil.

ATTENTION! To avoid breakdowns in
the transmission and overheating of oil,
the tractor with creeper shall be only op-
erated in the gears of the first range of
forward and reverse motion of the gear-
box.

The permissible oil temperature is not
more than 100°C. After every 250 run-
ning hours of the tractor with creeper,
check the oil level in the transmission,
absence of leakages and tightness of
threaded connections.

When operating the tractor at normal
speed conditions, the creeper shall be
obligatorily disconnected from the gear-
box (the left rod being at longer distance
from the operator is depressed).

Should it be planned to use the trac-
tor at normal speed condition, the
creeper shall be removed from the trac-
tor to avoid the premature wear of the
parts.
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REAR AXLE
The rear axle consists of the rear-axle located in the rear-axle housing, and hub
drive, differential with a hydraulically con- drives located in the axle-shaft housings.

trolled lockup friction clutch, final drives

4 5) (6) (7 8 (9) (o) (n 12 1) (1 15 16 17 18 19 20

21

22

1 — left-hand brake; 2, 18 — bearing shells; 3 — bearing washer; 4 — axle-shaft pinion; 5 — differential cov-
er; 6 — satellite; 7 — spherical washer; 8 — differential spider; 9 — rear-axle drive pinion; 10 — tapered roller
bearing; 11 — driven gear; 12 — differential housing; 13 — bolt; 14, 27, 28 — tapered roller bearing; 15 —
thrust ring; 16, 48 — hub drive driving pinion; 17, 32 — adjusting shims; 19 — right-hand brake; 20 — differ-
ential lockup clutch; 21 — right-hand driving pinion shaft; 22 — bearing shell; 23 — crown gear; 24 — crown
gear boss; 25 — pinion carrier; 26 — sun gear; 29 — axle-shaft; 30 — axle-shaft housing; 31 — bolt; 33 -
washer; 34 — check plate; 35 — washer; 36 — roller; 37 — satellite shaft; 38 — satellite; 39, 44 — torsion
shaft; 40, 43 — driven gear bush; 41, 45 — driven gear; 42 — rear PTO; 46 — bolt; 47 — left-hand drive gear
shaft.
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Main Rear-Axle Drive

The rear-axle drive is conical one with a
spiral bevel gearing. It consists of a driv-
ing bevel pinion (9) made integral with
the GB secondary shaft, and a driven
gear (11) bolted (13) to the differential
housing (12).

Differential

The lockable bevel-gearing closed-type
differential consists of the housing (12)
and cover (5) joined with bolts (46), dif-
ferential spider (8), four satellites (6) with
spherical washers (7) and two axle-shaft
gears (4) with their bearing washers (3).
The differential housing assembly is
supported in the rear-axle housing in two
roller bearings (14). To lockup the differ-
ential, there is hydraulically controlled
multi-disk friction clutch (20). It locks the
differential spider and the satellites with
the right-hand axle-shaft gear of the dif-
ferential.

Final Drives

The final drives involve two pairs of spur
gears (16, 41) and (45, 48).

The driving pinions (16, 48) of the final
drives are splined to the shafts (21, 47),
respectively, and supported in roller
bearings. The axial fixing is attained be
means of the thrust rings (15).
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The shafts (21) and (47) connect the ax-
le-shaft gears (4) of the differential with
the driving pinions of the final drives and
brake disks by their splines.

Driven gears (41, 45) sit on splined bush-
ings (40, 43) and are supported in ball
bearings.

The adjusting shims (17) with the thick-
nesses of 0.2 mm and 0.5 mm are
placed between the flanges of the shells
(18) and housing of the rear axle for ad-
justing the axial clearance in the tapered
roller bearings (14) and the lateral clear-
ance in the main drive gear (9) and (11)
meshing.

Hub Drives

The hub drives consists of two spur
gears, located in the axle-shaft housings,
of the planetary mechanism, torsion
shafts (39, 44) with the splines which
connect the driven gears (41, 45) of the
final drives with the planetary mecha-
nisms.

The planetary mechanism consists of a
fixed crown gear (23) bolted through its
hub (24) to the housing (30), carrier (25)
of the sun gear (26), rigidly connected to
the torsion shaft (39), and four satellites
(38) installed on the pins (37) by means
of rollers (36).

The bearings (27, 28) are adjusted by
choosing pack of appropriate shims (32)
0.2 mm and 0.5 mm thick.
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Differential lockup Clutch

A multi-disk hydraulically controlled dif-
ferential lockup clutch (2) is located in
casing (1), which, through the casing of

L //’.

-

the right-hand brake (11) and the bearing
shell (12), is fastened by bolts (16) to the
rear axle housing.
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1 — casing; 2 — lock clutch; 3 — adapter; 4 — diaphragm cover; 5 — pressure plate; 6 — diaphragm; 7 — re-
lease plate; 8 — intermediate disk; 9 — clutch housing; 10, 15 — brake disks; 11 — right-hand brake case;
12 — bearing shell; 13 — lockup shaft; 14 — differential spider; 16 — bolt.

The clutch is composed of a shaft (13)
which is connected by means of splines
with the differential spider (14), casing
(9), pressure plate (5), release plate (7),
diaphragm (6), cover (4), adapter (3) and
disks (10, 15) splined on the right-hand
driving pinion of the hub drive.

When oil is fed under pressure into the
working chamber “A” from the ADL hy-
draulic system, the diaphragm (6) moves
together with the pressure plate (5) and
press the disks (10, 15) against surfaces
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of the casing (9), intermediate disk (8)
and that of the release plate (7), thus,
locking the differential (i.e., the differen-
tial spider gets interlocked with the right-
hand axle-shaft gear). When the cham-
ber “A” communicates with the drain, the
differential gets unlocked.

The normal position of the lock clutch is
disengaged.



BELARUS-1523/1523B/1523.3/1523B.3

Construction and Operation

Rear Axle Differential lockup (Rear Axle DL) Control System

The rear axle DL control system consists
of a control panel (1) located in the trac-
tor cab, on the right side of the operator;
steering angle sensor (10) installed on
the FDA on the left-hand side; two ser-
vice brake engagement sensors (13) lo-
cated below the brake pedals; electrohy-
draulic distributor (6) installed on the
right-hand cover of GB and hydrualically

coupled to the rear axle DL friction
clutch; connecting cables (9) with a plug-
in socket (4) and terminal connectors
(12). The system is fed from the on-
board electric circuit through a safety
fuse box (2). The electric power is only
fed after starting the engine, from the
starting relay block (3).

Differential lockup (DL) control system for the rear axle and the frond drive axle (FDA):
1 — control panel; 2 — safety fuse box; 3 — starting relay block; 4 — plug-in socket; 5 — reverse sensor; 6 —
DB control electrohydraulic distributor, 7 — sensor of automatic engagement of the FDA drive; 8 — FDA
drive control hydraulic distributor; 9 — connecting cables; 10, 111 — steering angle sensors: +13 deg. and
+25 deg., respectively; 12 — connector terminals; 13 — service brake applied sensors; 14,16, 20 — warning
lights; 15 — FDA drive control selector switch; 17 — DL control selector switch; 18 — Front PTO (FPTO)
switch (if installed); 19 — horn switch (1523B).

11f installed
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The panel (1) accommodates the key-
switch (17) of the rear axle DL control
and a warning light (16) of the rear axle
DL engaged state.

The key-switch (17) has three positions:

e Automatic lockup (upper fixed posi-
tion);

e Forced lockup (lower non-fixed posi-
tion);

e Lockup disengaged (fixed middle posi-
tion).

In the “Lockup disengaged” position of

the switch (17) the electrohydraulic dis-

tributor (6) is devoid of electric power

supply; the rear axle DL clutch communi-

cates with the drain pipeline, and the rear

axle differential is unlocked.

In the “Automatic Lockup” position of the
switch (17) (when performing the farming
jobs with considerable relative slipping of
the rear wheels), the electrohydraulic dis-
tributor (6) is energized,; it directs the oll
flow under pressure towards the rear ax-

100

le DL clutch and locks the differential.
Unlocking of the differential will be ef-
fected automatically whenever the steer-
ing wheels will turn through an angle
which exceeds 13° in any direction or
whenever one or both service brakes are
applied.

If temporary lockup of the rear wheels is
required, including situations with turns,
press down the lower part of the key-
switch (17), set it in the “Forced Lockup”
position and retain it therein. When the
key-switch is released, unlocking results
(“Lockup Disengaged”).

ATTENTION! With the differential lock
mechanism engaged, the tractor
ground speed should not exceed 12
km/h. NEVER operate the tractor on
haulage missions over hard-surfaced
roads with the differential constantly
locked!
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REAR POWER TAKE-OFF SHAFT (PTO)

The rear PTO is provided with the two- lever to the necessary position and tight-
speed (for tractors with the GB 16x8) or en the bolt (B).

four-speed (for tractors with the GB
24x12) independent drive. The drive is
provided by means of a two-speed re-
duction gear in the clutch housing and in-
terchangeable tail-pieces: (15) (540 rpm)
and (16) (1000 rpm) in the PTO reduc-
tion gear.

The tractors with the GB 24x12 are pro-
vided with the selector of the independ-
ent PTO drive speed (A) which is located
to the left of the clutch housing and

makes it possible to obtain additionally The drive is provided from the engine
two PTO speeds. It has two positions: through the two pairs of cylindrical gears
| — 540 and 1000 rpm — extreme counter- in the clutch housing, internal GB shaft,
clockwise; changeover clutch and PTO reduction
Il — 651 and 1435 rpm — extreme clock- gear. The drive is switched on and off by
wise. means of the clutch (1).

To set the necessary rotational speed of
the PTO, release the bolt (B), turn the

NN\ ==
\26\25 2L \2_ \22 \Jﬂ w

Rear power takeoff shaft

1 — changeover clutch; 2 — driving shaft; 3 — friction disk; 4 — intermediate disk; 5 — drum; 6 — brake plate;
7 — intermediate shaft; 8 — roller; 9 — gear; 10 — housing; 11 — sleeve; 12 — cap; 13 — thrust washer; 14 —
cover; 15, 16 — interchangeable tail-pieces; 17 — bushing; 18 — taper roller bearing; 19 — ring; 20 — wash-
er; 21 — nut; 22, 23 — pinion; 24 — brake piston; 25 — thrust plate; 26 — friction piston; 27 — spring; 28 —
cap.

The PTO reduction gear is installed in driven pinion (22) and the driving one
the rear axle housing and consists of the (23) which are arranged coaxially and
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interconnected by means of three equi-
distant intermediate gears (9) mounted
on the axles (7) pressed into the hous-
ing of the reduction gear (10).

The driving and driven gears have
splines holes through which they are
connected with the interchangeable tail-
pieces (15, 16) depending on the duty to
be performed: when in mesh with the
pinion (22), the rotational speed of 540
rpm is provided and when in mesh with
the pinion (23) — 1000 rpm.

The tail-pieces are supported in the ta-
per roller bearings (18) and locked
against axial displacement by means of
the thrust washer (13) and tail-piece
shoulder. To change the tail-piece, re-
move the washer (13), fit another tail-
piece and lock it. The marks “540” and
“1000”, respectively, are made at the tail-
piece ends. The PTO is engaged and
disengaged by the multi-disk friction
clutch and the PTO brake. Disks (3) fit-
ted with metal-ceramic liners are in-
stalled on the outer splines of the friction
clutch driving shaft (2) and steel disks
(4) are installed in cuts in the drum (5)
connected with the reducing gear driving

Rear PTO Control

The control is achieved by means of
handle (1) (see Figure “Rear PTO con-
trol”) of the switch located on the side
control panel. On moving the handle, the
lever (22) of the tap for controlling the oil
flow being fed to the PTO friction (26) by
means of the cable (6) and rod (12) (see
Figure “Rear power takeoff shaft”) and
PTO brake piston (24). To ensure the
smoothness of the PTO engagement,
the dumper (9) (see Figure “Rear PTO
control”) is installed at the friction input.

The handle (1) has two positions:

« foremost — “PTO Engaged”;

» rearmost — “PTO Tail-Piece Brake En-
gaged”;

102

pinion (23) by means of splines. On en-
gaging the PTO, the piston (26) presses
the disks to one another under oil pres-
sure and connects in such a way the PTO
reduction gear with the driving shaft (2).

On disengaging the friction clutch, the
piston (26) returns to its initial position
under the force of the springs (7). The
independently controlled PTO brake elim-
inates the tail-piece dragging and ensures
its stopping. The brake is mounted in the
reduction gear housing (10) and con-
sists of a piston (24), friction plate (6)
and thrust plate (25). The friction plate
(6) is splined to the drum (5). On apply-
ing pressure to the brake booster, piston
(24) presses the disks (6) and (25) to
one another and brakes the drum and
the PTO tail piece.

Note:

The axial clearance in the taper roller
bearings (18) shall not exceed 0.10 mm.
The adjustment shall be performed by
selecting the rings (19). The nuts (21)
shall be tightened with the torque of 220
N-m.

The distributor lever (22) has two fixed
positions: the lower one “Brake applied”
and the upper fixed one “PTO en-
gaged”.

The PTO starts operation with the engine
running (if the transmission hydraulic
system is under working pressure).

To adjust the rear PTO controls, pro-
ceed as follows:

» Set the changeover handle (1) to the
rear position and the lever (22) of the
PTO control tap (13) to the bottom posi-
tion.

» Align the holes in the fork (3) and
switch lever (23) as well as in the rod
(12) and lever (22) of the PTO control
tap by changing the length of the cable
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link (5) (by screwing the fork (3) on and
out having loosened preliminarily the
locknut (4)) and rod (12) with the cou-
pling (11) (by screwing it on or from the
rod having loosened preliminarily the

locknut (4)), connect them by means of
the pins and lock them with cotter pins.
On completing the adjustment, tighten
the locknuts (4).

18
19

Rear PTO control

1 — control handle; 2 — pin; 3 — fork; 4 — locknut; 5 — cable link; 6 — cable; 7, 8, 14 — bracket; 9 — dumper;
10 — drain hose; 11 — coupling; 12 — rod; 13 — rear PTO control tap; 15, 19 — gasket; 16 — brake hose; 17
— friction hose; 18 — flange; 20 — oil supply hose; 21 — dumper hose; 22 — PTO control tap lever; 23 —

switch.

Check the operation of the control
mechanism. The control handle (1) shall
move without jamming and fix positively
in the three positions under the force of
not more than 30 N (3 kgf) applied.
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ATTENTION! When engaging the PTO,
move the control lever smoothly to avoid
breakages of the driving shaft, reduction
gear parts and PTO tail-piece.
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FRONT PTO (if installed)

The front PTO shaft (FPTO) serves to
drive agricultural machines installed on
the front-end hitch linkage. It is inde-
pendently driven, with the tail-piece rotat-
ing clockwise, if viewed from its end-
face. The shaft provides for the rotational
speed of the tail-piece 1000 rpm at the

engine crankshaft 1845 rpm, with the
output power of up to 44 kW (60 hp).

The FPTO drive is derived from the en-
gine crankshaft pulley (1) to the reduc-
tion gear (4) through a distance piece (2)
constantly installed in the pulley (1) and
a universal-joint shaft (3).

1 — pulley; 2 — distance piece; 3 — universal-joint shaft; 4 — FPTO reduction gear box

“A” is the amount of the rod extended part
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Construction and Operation of the FPTO

6996@699@

In the FPTO reduction gear, the power
flow is transmitted from shaft (12) to the
tail-piece (1) through a changeover
clutch (11), pinion (10), intermediate
gear (24), installed on shaft (12) and
gear (17) installed on the shaft (16), the
latter being in mesh with crown gear (9)
of the planetary reduction gear.

a2

The FPTO planetary reduction gear is
unified with the rear PTO reduction gear
on tractors MTZ-80. It is operated by a
hydraulic cylinder (15) connected with
the turning axle (18) which actuates the
levers (19) of the band brakes.

The displacement of the rod of the hy-
draulic cylinder (29) is provided by
changing the direction of oil flow through
the electrohydraulical distributor (25).

The oil flow delivered through the pres-
sure pipeline (26) is directed either into
the pipeline (27) coupled with the rod

chamber of the cylinder (29) (the FPTO
is disengaged when the rod is drawn in),
or into the pipeline (28) coupled with the
piston chamber of the cylinder (29)
(FPTO is engaged when the rod is ex-
tended).



BELARUS-1523/1523B/1523.3/1523B.3

Construction and Operation

Front PTO Control

1. At minimum stable rotational speed of
the engine, engage the FPTO; to do this,
turn the lever (22) (see Figure “Construc-
tion and Operation of the FPTO”) located
atop the reduction gear box counter-
clockwise having loosened preliminarily
the bolt (23). To disengage the drive,
turn the lever (22) clockwise. The
changeover completed, tighten the bolt
(23).

2. To engage and disengage the FPTO,

proceed as follows:

» to engage the FPTO, press down

the lower half (which is closer to the
operator) of the key (1) (see Figure
below) up to the stop; then press
down the button (3) and release it.
Thereafter, the yellow warnings
lamp (2) lights up to indicate that
the FPTO is engaged;

to disengage the FPTO, press
down the upper half (which is far-
ther from the operator) key (1), the
warning lamp (2) goes out to indi-
cate that the FPTO is disengaged.

ATTENTION!

« If the FPTO is not to be used on mission, disengaged the drive.
* Prior to cranking the engine for start-up, make sure that the key (1) and pushbutton
(3) for engaging/disengaging the FPTO are in the “FPTO Disengaged” position (the

warning lamp (2) is OFF).

* In case of accidental de-energizing of the control system (the alternator failing, driv-
ing belt rupture, etc.) disengaged the drive to prevent premature damage to the

FPTO reduction gear parts.

» On stopping the engine, the FPTO is disengaged automatically. To engage the
FPTO after starting the engine, repeat the operations for engaging the FPTO.
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3. The FPTO should be engaged with
the engine idling; increase the engine
speed to the required only after the
agricultural machine has been speed-
ed up.

4. To change the tail-piece (1) (see Fig-
ure “Construction and Operation of the
FPTQO”) disengage the FPTO, stop the
engine, unscrew six bolts (3), remove
the plate (2), take out the tail-piece (1)
and install the required one having
applied preliminarily a thin layer of
grease on the centring surface. To re-
assemble, repeat the above opera-
tions in the reverse order.

5. When changing oil in the reduction
gear, the new oil shall be filled to the
level of the check plug (13).

6. Check regularly the extension of the
control cylinder rod (dimension "A"
(see Figure “Front PTQO")). If the ex-
tension of the rod is less than 45 mm
in the position “FPTO Disengaged” or
more than 90 mm in the position
“FPTO Engaged”, replace the linings
of the belt brakes (20, 21) (see Figure
“Construction and Operation of the
FPTO”) of the planetary reduction
gear.
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FRONT DRIVING AXLE (FDA)
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1 —driven bevel gear; 2, 15, 28 — adjusting shims; 3 — steering knuckle pivot spindle; 4 — bolt; 5 — cap; 6 —
lubricator; 7, 10, 16, 27 — rubber ring; 8 — sleeve; 9, 34, 35 — taper roller bearing; 11, 32 — collar; 12 — fix-

ture; 13 — half-axle shaft; 14 — left-hand housing; 17 — b

reather; 18 — differential; 19 — driven bevel gear;

20 — nut; 21 — FDA casing; 22 — right-hand housing; 23 — washer; 24 — pivot; 25 — plug; 26 — draining
plug; 29 — driving gear carriage; 30 — adjusting washers; 31 — wiper ring; 33 — nut; 36 — driving bevel
gear; 37 — locknut; 38 — screw; 39 — filling plug; 40 — draining plug, 41 — filling plug, 42 — lubricator.

The front driving axle (FDA) is in-
tended for transmitting the torque from
the engine to the front steerable wheels
of the tractor. It consists of the final
drive, differential and wheel reduction
gears.

The left-hand (14) and right-hand (22)
housings connected with the FDA cas-
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ing (21) by means of bolts form the front
axle beam. The FDA casing is provided
with a breather (17) maintaining the
normal pressure in the cavity of the axle
and final drive beam.

The axle beam is filled with oil to the
lower edge of the filling opening through
the plugs (41) installed in the housings
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(14) and (22). To drain oil from the axle
beam, screw out the draining plug (26)
located in the FDA casing. Oil shall be
fed through the opening in one of hous-
ings until the lubricant in another hous-
ing reach the lower edge of the filling
opening. The FDA shall be filled with oil
on a horizontal surface.

The FDA casing (21) is connect-
ed with the beam by means of the pivot
(24), on which the axle with the wheels
can swing in the cross plane while de-
flecting to the angles limited by the stops
of the ribs in the housings (14) and (22)
when they contact the tractor beam. The
pivot is locked against axial displace-
ment by means of the washer (23). The
pivot is greased through the lubricator
(42).

Final Drive

The final drive is a pair of bevel
helical gears.

The driving gear (36) of the final
drive is mounted in the carriage (29) on
two taper roller bearings. The tightness
in the bearings is adjusted by means of
adjusting washers (30), after which they
are tightened by means of the nut (33).
The driven gear (19) is fitted on the
splines and centring spigot of the differ-
ential casing (18) and locked against ax-
ial displacement by means of the nut
(20).

The final drive mesh is adjusted
by means of the adjusting shims (28),
(15) placed between the flange of the
driving gear carriage and FDA casing as
well as between the left- and right-hand
housings and FDA casing, respectively.
Before adjusting the mesh, the differen-
tial bearings shall be adjusted by means
of the shims (15).

The opening for the plug (25)
serves for checking the adjustment of
the final drive mesh.
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Oil leakage from the cavity of the
final drive and axle beam is prevented
by using the collars and rubber rings
placed in the fixtures, housings and driv-
ing gear carrier.

To prevent the oil upthrust up-
stream the collar of the driving gear, the
latter's splined end is fitted with the wip-
er ring (31) with spiral groves cut over
the outer diameter of the ring. A slide
bearing with crossed grooves is mount-
ed in the fixture (12).
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Differential
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1 — differential casing; 2 — driving plate; 3 — driven plate; 4 — pressure cup; 5 — satellite shaft; 6 — satellite;
7 — differential cover; 8 — axle-shaft gear; 9 - taper roller bearing.

The differential is self-locking,
with increased friction. The casing (1)
and cover (7) of the differential bolted
together contain the two pairs of satel-
lites (6) on floating pins (5), axle-shaft
gears (8), pressure cups (4) as well as
driving (2) and driven (3) friction disks.
The self-locking differential connects
automatically both the axle shafts and
excludes separate skidding of the
wheels that increases the tractive force
of the front wheels. The locking takes
place when the front axle is engaged. At
that moment, the satellite shafts turn
under load and move over the bevel
slots in the casing and cover of the dif-
ferential, respectively, by the value of
the clearances between the friction
disks. From the pins, the force is trans-
mitted to the satellites which, in turn,
transmit it through their beads to the
cups, and the latter press the friction
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disks against one another until they rest
against the walls of the casing and cover
of the differential. The driving plates
having the outer teeth are in mesh with
the teeth of the casing and cover of the
differential and the driven plates
(through their inner teeth) — with the axle
shaft gears. The friction force of the
pressed together disks unites the axle-
shaft gears and casing with the cover of
the differential into a whole while locking
in such a way the differential.

When the front axle is engaged and
the external forces exceed the friction
forces in the friction disks during the
turning of the tractor, the friction disks
will skid.

The differential is installed in the two
taper roller bearings in the housings of
the front axle beam. The bearings of the
differential are adjusted by means of the
shims 15 (see Figure “FDA”).
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Wheel reduction gears
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1 — wheel flange; 2, 18, 29 — taper roller bearing; 3, 20 — collars; 4 — mud trap; 5 — cage, 6 — reduction
gear cover; 7 — satellite shaft; 8 — rollers; 9 — screw; 10 — thrust washer; 11 — satellite; 12 — epicyclic gear;
13 — pin; 14 — bolt; 15 — washer; 16 — breather; 17 — driving pinion; 19, 23, 25 — rubber ring; 21 — adjust-
ing shims; 22 — driving pinion carrier; 24 — doubled universal joint; 26 — nut; 27 — washer; 28 — cover; 30
— carrier; 31, 32 — locking ring; 33 — two-row taper roller bearing; 34 — gear block; 35 — reduction gear

casing; 36 — ring; 37 — wheel nut.

The wheel reduction gears of plane-
tary spur-gear type are intended for
transmitting and increasing the torque
from the FDA differential at various an-
gles of turning of the front steerable driv-
ing wheels.

The reduction gears are mounted in
the casings (35) and connected with the
axle beam by means of spindles (3)
(see Figure “FDA”) and can turn relative-
ly to the FDA beam on the two bearings
(9). The spindles are connected with the
wheel reduction gear casing by means
of the bolts (4). The screw (38) and
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locknut (37) serve for adjusting the an-
gle of turn of the wheel reduction gears.

The pivots (3) are lubricated through
lubricators (6) mounted on the pivots.
The lubricators are protected against
penetration of dirt by means of rubber
caps (5). To protect the pivot bearings
from dirt, the sleeves (8) with sealing
rubber rings (7) are installed in the
housings of the axle beam. The pivot
bearings (9) are adjusted by means of
the shims (2) located under upper spin-
dles (3).
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The wheel reduction gear (1) consists
of a doubled joint, spur-gear and plane-
tary drives, levers for controlling the
turning of the front wheels.

The doubled universal joint (24) (see
Figure “Wheel reduction gears”) is con-
nected with the FDA differential by
means of half-axle shaft with splined
ends (13) (see Figure “FDA”) from the
one side and with the driving gear (17)
from the other side (see Figure “Wheel
reduction gears”) of the spur-gear drive.

The driving gear is mounted on the
two taper roller bearings (18). One of
them is installed in the counterbore of
the reduction gear casing (35) and an-
other — in the carrier (22). The doubled
universal joint is fixed in the pinion by
means of the washer (15) and bolt (14)
with a bent-out plate.

The bearings (18) are adjusted by
means of the shims (21) which are
placed between the carrier and the re-
duction gear casing.

The driving gear of the wheel reduc-
tion gear is in mesh with the rear block
(driven gear of the spur-gear drive) (34)
the second crown of which is a sun gear
or driving part of the planetary series.
The driven part of the planetary series
connected with the tractor wheel is the
wheel flange which is spline-connected
rigidly with the cage (5) by means of
three satellites (11), while the epicyclic
gear (12) serves as a braked gear per-
ceiving the reactionary torque.

The epicyclic gear is mounted in the
reduction gear and fixed against turning
by three pins (13). An additional gasket
is placed between the cover and casing
of the reduction gear. The sun gear is
mounted on the wheel flange, on the
two-row taper bearing (33) which is fixed
from the one side by means of the thrust
ring (36) being in contact with the cage
and from the other side — by means of
two locking rings (31, 32).

The satellites rotate on the shafts (7)
mounted in the counterbores of the cage
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(5). The cylindrical rollers (8) serve as
satellite bearings. One race of the rollers
is the ground surface of the shaft (7)
and another is the ground internal sur-
face of the satellite (11).

The satellites and rollers are kept
from displacement in the axial direction
by the washers (10). The force fit in the
connection of the cage with the shaft is
used for keeping the satellite shafts from
the axial displacement. The screw (9)
turned into the grove of the shafts
serves for checking the correctness of
the press-fitting and additional fixation.

The wheel flange is mounted in the
two roller bearings. One of them s
mounted in the reduction gear cover (6)
and the other — in the carrier (30) which
is installed in the counterbore of the re-
duction gear casing, closed by means of
the cover (28) and fastened to it by
means of the bolts. An additional gasket
is inserted between the carrier and the
cover.

The bearings are adjusted by tighten-
ing the nut (26). The washer (27) is
placed between the bearing (29) and the
nut (26). To prevent the nut from turning
out, the nut shoulder is punched in the
slot of the wheel flange.

The reduction gear casing shall be
filled with oil to the lower edge of the fill-
ing hole, into which the plug (39) is in-
serted (see Figure “FDA”). To drain oll,
unscrew the draining plug (40).

The internal cavity of the wheel re-
duction gear is sealed by means of the
collars (3) (see Figure “Wheel reduction
gears”) and (20). The mud trap (4) is in-
stalled for preventing the penetration of
mud to the working edges of the collar
(3). The counterbores of the steering
knuckle and splines of the doubled uni-
versal joint shall be sealed by means of
rubber rings (19, 23, 25). For maintain-
ing the normal pressure in the reduction
gear cavities, the reduction gear casing
is provided with a breather (16).
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FDA drive

1 — gear; 2 — piston; 3 — drum; 4 — jaw semi-clutch; 5 — spring; 6 — shaft; 7 — splined bushing; 8 — torsion
bar; 9 — universal-joint fork; 10 — cramp; 11 — protective shield; 12 — electrohydraulic distributor; 13 —

pusher; 14 — switch; 15 — plug.

The FDA drive is intended for transmit-
ting the torque from the gearbox second-
ary shaft to the front driving axle through
synchronous PTO drive gear, multidisk
hydraulically-controlled friction clutch,
torsion bar and universal-joint shaft.

The FDA drive is engaged (disengaged)
with the help of a hydraulic compression
clutch, on a signal from the sensor. The
latter is acted upon by a free-wheeling
mechanism, depending on slipping of the
rear wheels.

The FDA drive is located in the gearbox
housing, on the right-hand side (as seen
in the direction of tractor forward travel);
the torsion bar passes through the clutch
housing. The universal-shaft sliding fork
support is installed in the clutch housing.

The drive consists of the following main
units and parts. The shaft (6) is support-
ed on the ball bearings in the GB hous-
ing. The gear (1) is free to rotate (when
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the clutch is disengaged) on the shaft
and is in constant mesh with the syn-
chronous FDA drive gear; when the
clutch is engaged, the gear comes in
mesh with drum (3) of the hydraulic
compression clutch through a pack of
friction disks. The disks are cramped by
the piston (2) under the action of oll
pressure. The drum and the jaw semi-
clutch (4) of the free-wheeling mecha-
nism are splined on the shaft (6); the
joint allows the drum to pivot through 45
degrees relative to the shaft. The semi-
clutch is constantly pressed against the
drum cams by spring (5) and are free to
be displaced in the axial direction, thus,
activating the pusher (13) of the drive au-
tomatic engagement sensor. The torsion
bar (8) connects the shaft (6) to the uni-
versal-joint shaft sliding fork (9) through
a splined bushing (7).
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FDA Drive Operation

When the tractor is running straight
ahead without any slipping, the shaft (6)
(see Figure “FDA drive”) connected with
the FDA wheels rotates at the speed ex-
ceeding that of the gear (1) and the drum
(3) rotates relatively to the shaft. The cams
of the drum (3) move the semi-clutch (4)
over the shaft splines in axial direction;
thus, forcing the spring (5) to contract.
When it will be done, the contacts of the
switch (14) of the drive automatic en-
gagement sensor are open and the elec-
tromagnet of the hydraulic distributor (12)
is de-energized; there is no pressure in
the friction clutch booster.

When the rear wheels start to skid in ex-
cess of a certain setting, the rotational
speed of the shaft (6) drops so that the
drum (3) turns through in the opposite di-
rection and the spring (5) returns the
semi-clutch (4) to its initial position. The
semi-clutch moves the pusher (13) by its
tapered part; the switch (14) closes the

Universal-Joint Shaft

circuit of the electromagnet of the dis-
tributor (12). Oil under pressure is fed to
the clutch booster and forces the piston
(2) to move. Due to this, the pack of disks
is compressed and locks the gear (1) with
the drum (3) to provide for direct transfer
of the torque.

In case of forced engagement of the FDA,
oil is fed to the clutch booster regardless
of the rear wheel skidding. When the FDA
is disengaged, the distributor shuts off the
pressure channel and oil from the clutch
booster is directed to drainage pipeline.

A general idea on design and operation
modes of the FDA drive control system is
described as a whole below.

To check pressure in the drive clutch
booster, a diagnostic opening is provided
which is stopped with a plug (15). The
switch (14) and the electrohydraulic dis-
tributor (12) are protected with cramp (10)
and shield (11).

1, 3 — universal joints; 2 — universal-joint shaft tube; 4 — edge-joint packing; 5 — collar; 6 — needle bearing; 7

— retaining ring.

The universal-joint shaft is intended for
transmitting the torque from the GB to the
FDA.

The universal-joint shaft consists of a
tube (2) and two universal joints (1), (3)
with the universal-joint trunnions running
in needle bearings (6). The needle bear-
ing cages are locked with retaining rings
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(7); the bearing journals of the trunnion
cross are provided with edge-joint pack-
ings (4) and self-tightening collars (5).
The universal-joint shaft in assembly is
dynamically balanced.

To ensure against winding of straw-
stemmed crops on the universal-joint
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shaft when harvesting, a special enclo-

FDA Drive Control System

The system includes a panel (1), sensor
of angle of the steerable wheel turn (11)
(if installed) located on the gearbox on
the left-hand side, two service brake ap-
plication sensors (13), sensor (7) of the
FDA drive automatic engagement, elec-
trohydraulic distributor (8) located on the
gearbox cover on the right, electric ca-
bles (9), connector socket (4) and termi-
nal blocks (12).

The system is energized in a manner
similar to the above described system of
the rear axle differential interlock.

The automatic engagement sensor (7)
consists of a pusher (13) (see Figure
“FDA drive”), guide and switch (14).

202

‘Bige
FoE @

sure is provided.

The key-switch (15) (see Figure below)
for controlling the FDA drive and warning
lamp (14) of the engaged state of the
drive are located on the panel (1).

The switch (15) has three positions:

e “Automatic FDA Control” (top fixed
position);

e “FDA Force Engaged” (lower fixed
position);

e “FDA Disengaged” (middle fixed posi-
tion).

With the switch (15) set to the “FDA Dis-

engaged” position, the electrohydraulic

distributor (8) is de-energized, the FDA

drive clutch communicates with the drain

line, and the FDA drive is disengaged.

Rear axle differential lock (DL) and the front driving axle (FDA) drive control system:

1 — control panel; 2 — safety fuse block; 3 — engagement relay block; 4 — cable connector assembly; 5 —
reverse sensor; 6 — DL control hydraulic distributor, 7 — FDA drive automatic engagement sensor; 8 —
FDA drive control hydraulic distributor; 9 — connecting cables; 10, 11 — driving wheels angle-of-turn sen-
sors; +13 degrees and +25 degrees, respectively; 12 — terminal blocks; 13 — service brake application
sensors; 14, 16, 20 — warning lights; 15 — FDA drive control selector switch; 17 — DL control selector
switch; 18 — FPTO switch (if installed); 19 — horn switch (1523B)

With the switch (15) in the “FDA Auto-
matic Control” position, the FDA drive

operates automatically, when the tractor

runs forward, due to the sensor (7)

whose engagement signal is fed to the
solenoid of the electrohydraulic distribu-
tor (8) depending on wheel slipping. The
latter directs oil flow under pressure to
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the FDA drive clutch. The FDA drive is
automatically disengaged when the front
wheels angle of turn exceeds 25° irre-
spective of the direction. A disengage-
ment signal arrives from sensor (11).

When the switch (15) is set to the “FDA
Forced Engagement” position, the FDA
drive is engaged forcedly both in forward
and in reverse, regardless of the front
wheels angle of turn and/or slippage.

ATTENTION!

« When interlocked brake pedals are
stepped on, the FDA drive is en-

gaged irrespective of the switch (15)
position.

When running on hard-surface
roads, BE SURE TO DISENGAGE
THE FDA (switch (15) in its middle
position) to avoid excessive wear of
front wheel tyres as well as of drive
components may occur.

With the tractor operated in reverse,
use the FDA forced engagement
mode only. NEVER engage the FDA
forcedly at the tractor speeds ex-
ceeding 15 km/h.

Adjusting the 9BUT-C3 Sensors of the Angle of Turn of the Steerable Wheels

Installation of the left-hand sensor

Installation of the right-hand sensor

30,2 mm

1, 3, 4 — brackets; 2 — turn angle sensor (£13°, DL); 5 — turn angle sensor (+25°, FDA); 6 — outer nut; 7 — in-

ner nut; 8 — front axle (top view).
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Adjusting the FDA Drive Automatic Engagement Sensor Switch

Adjust the switch (5) when the assembly
of the hydraulic compression clutch is
completed and the cover (6) is refitted to
the transmission. To do this, proceed as
follows:

1. Turn the drum (1) and set it to the po-
sition I, when the cams of the semi-
clutch (2) and those of the drum (1)
are completely brought together, and
the pusher (3) is drawn out to its ex-
treme position.

. Place the original number of the ad-
justing shims (4) (5-6 pieces) under
the end-face of the switch (5).

. Try to attain position Il of the switch
(5), when its contacts are closed by
removing the adjusting shims (4) one
by one.

. Place the semi-clutch (2) to position II,
wherein cams of the semi-clutch (2)
and the drum (1) are completely sepa-
rated and the pusher (3) is depressed
to its extreme position.

. Check whether contacts of the switch
(5) are open in position II.

The switch is considered to be correctly
adjusted if its contacts are closed in the
position I, while in the position Il they are
opened. The check shall be carried out in
accordance with indications of the warn-
ing lamp. It is allowable to check against
the warning light on the control panel; in
this case the FDA drive control key
should be in its upper position.

Note:

When in position I, the dimension A be-
tween the end-face of the pusher (3) and
the end-face of the switch (5) should be
at least 1.5 mm.
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Failure to meet this requirement can
cause the failure of the switch (5).
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Position | (engaged)
1 — drum; 2 — semi-clutch; 3 — pusher; 4 — shim; 5
1 2 — switch; 6 — cover.

6

1,5 min A

olc
Position Il (engaged)

1 2
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BRAKES

These tractors are equipped with left-
and right-hand service brakes actuated
by means of the pedals (5, 6) parking
brake with an independent mechanical
manual control by means of the handle
(7) acting upon the service brakes.

The service brake actuator is a hydro-
static one to be operated by the left-
hand (3) and right- hand (4) master

hydraulic brake cylinders and the left-
hand (12) and right-hand (8) service cyl-
inders.

The independent manual mechanical
control of the brakes is exercised by
means of the handle (7) through a link-
age and leverage system.

Table 5-7
Brakes Brake control Brake drive Type of brakes Installed on
Service Foot Hydrostatic Working in the oil | 1. Driving pinion shafts of the
bath (“wet”) hub drives;
Parking Manual Mechanical, with in-|{Working in the oil|2. Splined end faces of the
dependent drive to the |bath (“wet”) driving pinions of the final
service brakes drives.

1, 2 — pipeline; 3, 4 — left- and right-hand master cylinder; 5, 6 — right- and left-hand brake pedal; 7 — park-
ing brake handle; 8 — service brake of the right-hand brake; 9 — lever of the right-hand brake; 10 — car-
riage; 11 — lever of the left-hand brake; 12 — working cylinder of the left-hand brake; 13, 14 — connecting

hose.
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“Wet” Service Brakes

The service brakes are of 8-disk type.
The friction disks (2) are installed in
splined ends of the hub drive pinions
(16). The pressure disks (6) are similar
in design to those used in dry brakes,
but with a reduced angle of gradient of
pits for balls, to ensure the required
force of compression of the packs of the
friction and intermediate disks.

The intermediate disks (3) are fixed from
turning in their cases (1, 13) by means
of shoulders made over the outer profile.
The leak-proofness of the oil baths is
ensured by the O-rings (15, 24), gaskets
(10, 14) and rubber boots (5, 23). The
cases are provided with inspection (22)
and drain (12) plugs.

(5) 25 - 25 5
g Y
(=], — —
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21
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|
13 12706 [0} 27 \(7) \15 \26 \16 16 26 /271 /10 (12) 17 24

1 — brake casing; 2 — friction disk; 3 — intermediate disk; 4 — roller; 5 — sealing boot; 6 — pressure disk; 7 —
ball; 10 — gasket; 12 — draining plug; 13 — brake casing; 14 — gasket; 15 — O-ring; 16 — final drive pinion; 17 —
lock clutch; 18 — boss; 20 — cover; 21 — oil feeding adaptor; 22 — inspection and filler plug; 23 — sealing boot;
24 — O-ring; 25 — brake rod (adjusting bolt); 26 — carrier; 27 — carrier cover.
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Parking Brake

The service brakes having a separate
actuator from the control lever.

“Wet” Clutch for Locking Up the Dif-
ferential

The lock-up clutch (17) comprises six
disks with brake ceramic-metal linings
fitted on the splined boss (18) connected
with the hub drive pinion (16). A pack of
six friction and five intermediate disks is
compressed as oil under pressure is fed
to the diaphragm space. The frictional
torque developed thereby ensures inter-
locking of the rear axle differential. The
clutch is made in a single case with the
service brake. It shares a common oil
bath with the brake and is sealed by
means of the cover (20) and special cor-
rugated boot (23) slipped over the adap-
tor (21) which delivers oil to the working
space of the diaphragm.

“Wet” Brake Control

The service brakes control actuator is of
hydrostatic type.

The parking brake control is mechanical.

Brake maintenance

“Wet” brake adjustment. pedal travel
100...120 mm under the force of
(300+30) N applied to one pedal. It is
adjusted by the bolts (25).

The oil level in the brake casings shall
reach the edges of the holes of the in-
spection plugs (22) on the front walls of
the casings. The oil in the brake casings
shall be changed simultaneously with
changing of oil in the transmission.

The mark of oil to be used for the brakes
is similar to that of oil in the transmis-
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sion. The draining plugs (12) located at
the bottom are provided for draining oll
from the brake casings. The oil level in
the casings shall be checked after every
500 hours of operation of the tractor.

Attention! NEVER operate the tractor
without oil or with insufficient oil level.
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Hydraulic Brake Actuator of the BELARUS-1523/1523.3 Tractor

1 - brake roller; 2, 9 — link bolt; 3, 8 — levers of the left- and right-hand brake, respectively; 4, 7 — left- and
right-hand service cylinder; 5, 6 — flexible hose of the brakes; 10, 11 — right- and left-hand master cylin-
ders; 12, 13 — left- and right-hand brake pedals; 14, 15 — pipelines.

The hydraulic actuator of the tractor
brakes provides for independent control
of the service brakes by means of pedals
(12, 13) and (10, 11) manufactured by
the CARLISLE Company. The rods of
the cylinders are connected pivotally with
the brake pedals: of the left-hand service
brake cylinder (4) connected with the left-
hand master hydraulic cylinder (11) by
means of the pipeline (14) and hose (5),
and of the right-hand service brake cylin-
der (7) connected with the left-hand mas-
ter hydraulic cylinder (10) by means of
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the pipeline (15) and hose (6). The rods
of the left-hand (4) and right-hand (7)
service brake cylinders are connected
pivotally with the levers (3, 8) of the left-
and right-hand service brakes, respec-
tively, and on stepping on the pedals (12,
13), they transmit the forces to:

e the left-hand service brake — through
the lever (3) the link bolt (2);

e the right-hand service brake — through
the lever (8) and link bolt (9).
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Hydraulic Brake Actuator of the BELARUS-1523B/1523B.3 Tractor

1,7 — right-hand master brake cylinder; 2 — reverse pedal; 3 — reverse master brake cylinder; 4, 8, 9, 11,
13 — pipeline; 5, 6 — left-hand brake pedal; 10, 12 — tap; 14, 20 — brake lever (right- and left-hand); 15, 21
— link bolt; 16; 19 — master brake cylinder (right- and left-hand).

The hydraulic actuator of the tractor
brakes is intended for transmitting the
force when braking during the forward
and reverse motion from the work mem-
bers (pedals) to the actuators (service
brake cylinders by means of the actuat-
ing medium (brake fluid). The brake ac-
tuation type is hydrostatic, with over-
hang pedals.

The actuator consists of the master
cylinders (1, 7) (for forward motion) and
(3) (for the reverse mode), overhang
pedals (5, 6) (for forward motion) and (2)
(for the reverse mode), taps (10, 12) (for
automatic switching-over from the for-
ward- to the reverse-motion mode of
operation of the tractor and vice versa),
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service brake cylinders (16, 19), levers
(14, 20), bolts (15, 21), flexible hoses
(17, 18) and pipelines (8, 9) (for forward
motion) and (4, 11, 13) (for reverse).

When stepping on the pedals (5, 6) in
the forward motion mode, the brake fluid
is passed from the master cylinders (1,
7) through the pipelines (8, 9) into the
taps (10, 12). In the taps, the pistons
move to the extreme position and close
the inlets of the pipelines (11, 13). Then
the brake fluid is passed though the flex-
ible hoses (17, 18) into the service cyl-
inders (16, 19) and moves their pistons
which act upon the levers (14, 20) by
means of rods. The levers turn and pull
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out the bolts (15, 21) acting upon the
brakes.

When stepping on the pedal (2) in the
reverse mode, the brake fluid from the
master cylinder (3) is passed through
the pipelines (4, 11, 13) into the taps
(20, 12). In the taps, the pistons move to
opposite positions and close the inlets of
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the pipelines (8, 9). Then the brake fluid
is passed though the flexible hoses (17,
18) into the service cylinders (16, 19) to
act as described above.

The brake fluid “Neva-M”, Technical
Specification TY 2451-053-36732629-
2003 is used as working fluid in the hy-
draulic brake actuator system.
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Adjusting the Brakes

Adjusting the Service Brakes of the BELARUS-1523/1523.3 Tractors

To adjust the service brakes of the trac-
tors without reversible control post, pro-
ceed as follows:

1.

Set the pedal pads (8, 9) in one plane
making use of the thrust adjusting
bolts (5) for the purpose by screwing
them in to about 20 £3 mm. Lock the
nuts (4).

. Adjust the free play of the pedals (8,

9) to within 4...8 mm. To do this, pro-
ceed as follows:

2.1. Uncotter and remove pins (6) and
disconnect forks (3) from the stems of
pedals (8, 9).

2.2.Turn out the lock-nuts (7) several

turns and, by screwing the forks (3) in
or out, shorten or lengthen, respec-
tively, the hydraulic cylinder (1, 2)
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rods, to meet the required free play of
the pedals.

2.3.Lock nuts (7) fitted on pins (6) and

cotter-pin them. The pedal free play of
4...8 mm corresponds to a 0.6...1.3
mm clearance between the piston and
the pusher in each master hydraulic
cylinder.

2.4. The pedals should not be in contact

with whatever components of the cab.
The position of pedal pads as to
height is be adjusted, if required, by
bolts (5) and by changing the length of
the hydraulic cylinder rods; provided
the pedal free play is maintained with-
in4...8 mm.
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3. Ensure the length of each service hy-
draulic cylinder (1, 14) to be (207 + 2)
mm, if measured from the cylinder at-
tachment point to the axis of pin

5 6

Carry out the adjustments by means

of forks (3, 12), link bolts (6, 10) having

performed the following operations:

» Loosen the locknuts (2, 13) by sev-
eral turns.

* Uncotter and remove the pins (4,
11) having disconnected the forks
(3, 12) from the levers (5, 9) of the
right- and left-hand service brakes,
respectively.

* Adjust the dimension 207 + 2 mm
by screwing the forks (3, 12) to or
from the rods of the service brake
cylinders (1, 14).

* Lock the locknuts (2, 13), insert the
pins (4, 11) and fix them by cotter
pins.
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which connects the levers (5, 9) with
the forks (3, 12), respectively, with
the piston of the working cylinder fully
drawn in.

10

4. Fill the hydraulic drive system with

brake fluid and bleed air from it; to do
this, proceed as follows:

* Fill the reservoirs (17, 18) of the mas-
ter brake cylinders (16, 15) with the
“Neva-M” brake fluid, Technical Spec-
ifications TY 2451-053-36732629-
2003, to the “Max” marks on the res-
ervoirs (to the level of 155 mm to the
top of the reservoir). In the process of
bleeding keep the fluid level from
dropping below the “Min” mark.

Latch the brake pedals (19, 20) with
the interlocking strap “A”.

* Clean the bypass valves (7, 8) from

dust and dirt, remove the caps from
them, fit a tube onto the head of the
bypass valve of the left-hand working
cylinder and put its free end into a
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transparent vessel with the capacity of
at least 0.5 | filled with brake fluid to
half of its volume;

» Step on the interlocked brake pedals
4..5 times and, while holding them
down, turn out the valve of the left-
hand service cylinder by 1/2...3/4
turns. When, following a full pedal
stroke, part of the fluid with air bubbles
is bled from the system, turn the valve
in and release the brake pedals. Step
on them quickly and release them
smoothly! Repeat this operation sev-
eral times until air is bled completely
from the system. Remove the tube
from the valve and refit the protective
cap.

» Bleed air from the hydraulic actuator
of the right hand brake.

* Top up fluid in both reservoirs (17, 18)
to the “Max” mark (10...20 mm from
the top end-face of the reservoir); re-
move tubes from the valves and refit
protective caps.

Check the full travel of unlatched pedals

under a force of (300+£30) N applied. It

shall be within 100...120 mm. If the full

travel of the pedal falls outside these lim-

its, readjust them proceeding as follows:

Adjusting the Parking Brake Actuator
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e Turn out the locknuts of the link bolts
(6, 10) by several turns.

* Turn the adjusting link bolts (6, 10) of
the right- and left-hand service brakes
in or out.

* Lock the link bolts.

Check the efficiency of the service
brakes with the tractor on move on a dry
hard-surface road, with the clutch disen-
gaged. With the latched pedals pressed
down at 590...600 N, the stopping dis-
tance shall not exceed 6.4 m at a tractor
speed of 20 km/h. The deviation of the
tractor motion during the braking shall
not exceed 0.5 m. If necessary, adjust
simultaneity of the beginning of the brak-
ing using one of the adjusting link bolts
(6) or (20).
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1 —handle; 2 —rod; 3 — pin; 4 — bracket; 5 — latch; 6 — lever; 7 — rod; 8 — bracket; 9 — locknut; 10 — adjust-
ing bolt; 11, 13 — right-hand brake levers; 12, 14 — left-hand brake levers; 15 —roller; 16 — nuts.

Prior to adjusting the parking brake ac-
tuator, adjust the service brakes.

To adjust the control of the manual me-
chanical brake actuator (parking brake),
proceed as follows:

1.

Push the handle (1) with the rod (2) to
the bottom (released) position. The
locking finger (3) of the rod (2) shall
be in the slot of the bracket (4) and
the latch (5) — on the first tooth of the
rod (2).

. Disconnect the rod (2) from the lever

(6).

. Disconnect the rod (7) from the lever

(6). Set the length of the rod (7) to
(97+1) mm. Connect the lever (6) with
the rod (7).

. Turn the fixture bolt into the mounting

hole in the bracket (8).
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5. Turn out the locknuts (9) of the bolts

(10) of the right- and left-hand levers
(11) and (12). Take up the clearance
between the bolt (10) of the right-
hand brake and plate of the lever (13)
by turning the bolt (10); for the left-
hand brake, set the clearance be-
tween the bolt (10) and the plate of
the lever (14) to be (3...4) mm to
compensate for screwing out the roll-
er (15) when tightening the right-hand
brake.

. Lock the bolts (10) of the left- and

right-hand brakes by means of the
locknuts (9).

. Connect the rod (2) with the lever (6)

by turning the nuts (16) of the rod (2)
until the lever (6) begins to come off
the fixture bolt and lock the nuts be-
tween one another.
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8. The final check and adjustment of the

manual mechanical control of the
brakes shall be performed on the as-
sembled tractor. The tractor shall be
held on the slope of at least 18 % on
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applying the force not exceeding 400
N to the control handle (1).

If necessary, the adjustment shall be
corrected by means of the bolts (10).
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Adjusting the Service Brakes of the BELARUS-1523B/1523B.3 Tractors

IMPORTANT! Adjustment of the
brakes should only be carried out after
checking and adjusting the service
brakes for forward motion and the
parking brake.

The forward-motion brakes shall be
adjusted and air shall be bled from
them in the same way as described for
the service brakes of the BELARUS-
1523/1523.3 tractor.

In the reverse motion, the tractor
brakes shall be adjusted as follows:

1. Check and, if necessary, adjust the
dimension 332 mm by screwing the
thrust bolt (9) in to the specified depth.
After the adjustment of the thrust bolt
(9) is completed, tighten the lock-nut
(8).

2. Adjust the free-play of pedal (1) to
within 6...12 mm; this figure corre-
sponds to a clearance of 1...2 mm be- 4
tween the push rod (4) of the master
brake cylinder (3) and the piston (2). 3 ]
To adjust, follow with the procedures, 7.2 MM
as follows: 612mm (2

* Uncotter and remove the pin (7).

* Remove the protective boot and turn 1
out the lock-nut (5) by several revolu-
tions.

* Set the free travel of the pedal (1)
within the limits specified above by
screwing the fork (6) on or from the
push rod (4). The free travel of the pe-
dal shall be 90...110 mm.

* Lock the nut (5), fix the pin (7) with a
cotter pin and refit the boot.

)
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fluid and bleed air from their by per-
forming the following operations:

Remove the caps from the bypass
valves (7, 8), fit the tube to the head of
the bypass valve of the left-hand work-
ing cylinder and put its free end into a
transparent vessel with the capacity of
at least 0.5 | filled with brake fluid to
the half of the volume;

Step on the reverse brake pedal (1)
4...5 times and, while holding it in the
depressed position, turn the valve of
the left-hand service cylinder by
1/2...3/4 revolutions after the full travel
of the pedal and, when some quantity
of the fluid will be removed from the
system, turn the valve in and release
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3.1. Remove the protective boot (2)
and fill in the equalizing chamber
“B” of the master brake cylinder
equalizing chamber “B” of the mas-
ter brake cylinder of the reverse (3)
with the “Neva” brake fluid to the
level of 10...15 mm from the top
edge of the chamber.

the pedal. Step on the pedal quickly
and release the same smoothly!
Repeat this operation several times
until complete removal of air from the
system. Remove the tube from the
valve and refit the protective cap.

Bleed air from the hydraulic actuator
of the right-hang brake.

Fill the equalizing chamber “B” of the
master brake cylinder of the re-
verse (3) with brake liquid to the
specified level and fit the protective
boot of the master cylinder.
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PNEUMATIC ACTUATOR OF THE TRAILER BRAKES

The tractors can be equipped The pneumatic drive is used also
with two-line brake pneumatic actuator for inflating the tyres and for other pur-
for the trailers equipped with pneumatic poses where the energy of compressed
brake actuators. air is required.

BJlo © [

12 1 10

1, 12 — coupling heads; 2 — control manifold; 3 — bottle; 4 — pressure regulator; 5 — air intake valve; 6 — air
emergency pressure sensor; 7 — air pressure sensor; 8 — compressor; 9 — condensate draining tap; 10 —
brake valve (two-line); 11 —supply manifold.
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Air is taken up into the pneumatic
actuator from the engine inlet manifold.
The compressor (8) compresses the air
and feeds it to the air bottle (3) through
the pressure regulator (4) maintaining
the required pressure level in the air bot-
tle. From the air bottle compressed air
is fed to the brake valve (10) and fur-
ther into the supply manifold (11) with
the coupling head (12) (with a red cap),
which is permanently under pressure.
The brake valve (10) is connected with a
coupling head (1) (with a yellow cap) by
means of the control manifold (2). There
IS no pressure in this manifold.

The brakes of trailers and agricul-
tural machines are controlled in two
modes: direct and automatic one.

When using the trailer with a two-
line pneumatic actuator, the coupling
heads of the trailer are connected to the
coupling heads (12) (with a red cap) and
(1) (with a yellow cap), i.e. to the supply
manifold (11) and to the control manifold
(2). Here compressed air is fed perma-
nently to the trailer through a supplying
manifold (11). On stepping on the brake
pedals or applying the parking brake,
the compressed air is fed to the trailer
through the brake valve (10) and control
manifold (2). The trailer air distributor
operates to feed the compressed air
from the bottle into the brake chambers
and the trailer gets braked.

The direct control of the brakes is
achieved by raising pressure in the control
manifold (2) up to 0.65...0.8 MPa when
braking the tractor. As this takes place,
the supply manifold (11) remains pres-
surized with the compressed air supply
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into the pneumatic system of the trailer
maintained.

The automatic control of the brakes
(automatic braking) is achieved in case of
breakage of the coupling and detachment
of the pressure due to the pressure drop
in the trailer supply manifold.

The pneumatic actuator is pro-
vided with the valve-type coupling heads
(1, 12). The valves of the coupling heads
keep the compressed air from leakage
when using the pneumatic actuator
without trailer (for example, when inflat-
ing the tyres) and in case of emergency
detachment of the trailer. When the
brake manifolds of the trailer are con-
nected with the manifolds of the tractor,
the coupling heads get open that allows
the compressed air to pass from the
pneumatic actuator of the tractor to the
trailer. It is recommended to connect the
pneumatic manifolds with no pressure in
the air bottle (3) of the tractor.

The air pressure in the bottle (3)
is monitored by the air pressure gauge
and red warning lamp of emergency air
pressure (installed in the dashboard), air
pressure sensors (7) and emergency air
pressure sensors (6).

The condensate draining tap (9)
is provided for removing the condensate
from the bottle (3). To drain the conden-
sate, deflect the pusher aside and up-
wards by means of a ring.

The air is taken up from the
pneumatic actuator (for inflating tyres,
etc.) through the air intake valve (5) of
the pressure regulator (4).
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Checking and Adjusting the Brake
Valve of the Pneumatic System and
Its Actuator

The brake valve actuator shall be ad-
justed with the pedals of service brakes
not stepped on and parking-and-reserve
brake fully released which shall be pre-
liminary adjusted.

1. Connect air pressure gauges with a
scale of at least 1 MPa (10 kgf/cm?) to
the coupling control head (with a yellow
cap) of the pneumatic actuator of the
tractor.

2. Turn the compressor ON and fill in the
air bottle to the pressure of 0.77...0.8
MPa (7.7...8.0 kgf/cm?) as read on the
pressure gauge located on the dash-
board.

3. The air pressure as read on the pres-
sure gauge connected to the coupling
head (with a yellow cap) of the control
manifold shall be equal to zero. Push the
interlocked brake pedals all the way over
their maximum stroke. The pressure shall
increase to 0.65...0.8 MPa (6.5-8.0
kgf/cm?). Release the brake pedals. Apply
the parking brake by pushing its handle as
far as it will go. The pressure shall in-
crease to 0.65...08 MPa (6.5....8,0
kgf/cm?). If the pressure reading of the
pressure gauge connected to the head
of the coupling manifold does not corre-
spond to the above values, perform the fol-
lowing operations:

4. Check the length of the rod (1) assem-
bled. Its length should ensure an easy
(without excessive tension) coupling to
the lever (6) by means of the pin (5). If
necessary, adjust the same by rotating the
end-piece (4).
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5. Check and, if required, adjust com-
pression of the spring (3) to the dimen-
sion of 37+1 mm by rotating the nuts (2)
and lock them. Check the brake valve for
proper operation in accordance with item 3

6. If the air pressure as read on the
pressure gauge connected to the cou-
pling head fails to reach the required
valve, replace the brake valve (7).

IMPORTANT! If the brake valve and its
actuator are adjusted correctly, the
pressure as read on the pressure
gauge connected to the coupling
head (with a yellow cap) of the control
manifold shall be equal to zero, when
the pedals of service brakes are not
stepped on and parking-and-reserve
brake is fully released.
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HYDROSTATIC POWER STEERING

Forward-Motion HPS

The HPS is intended for controlling the
turning of the steerable wheels and re-
ducing the force to be applied to the
steering wheel for turning the tractor. The
HPS consists of a metering pump (1),
two differential hydraulic cylinders (3)
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executing the turn, feeding pump (2)
driven from the engine and hydraulic fit-
tings.

The HPS oil tank is the right-hand sec-
tion of the oil tank (4) with the 25-micron
filter of the working fluid.

1 — metering pump; 2 — feeding pump; 3 — hydraulic cylinders; 4 — oil tank.

Construction and Operation of the HPS

The direct-acting metering pump (1) is
installed on the bracket of the steering
column; the turn hydraulic cylinder (3) —
on the brackets attached to the FDA and
the feed pump (2) — on the engine. The
metering pump is connected to the
chambers of the hydraulic cylinder of
turning, feed pump and oil tank via pipe-
lines.

When in a straight-ahead motion, the cyl-
inder chambers are closed by the meter-
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ing pump spool belts, and the oil fed from
the feed pump and brought to the meter-
ing pump returns to the oil tank. When
the steering wheel is turned, the meter-
ing spool-valve is displaced providing in
such a way for oil supply to the cham-
bers of the hydraulic cylinder of turning in
the amount proportional to the angle of
turn of the steering wheel.
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Recommendations for Operation of
the HPS

When assembling the HPS:

* Install properly the oil pipelines and
hoses in accordance with the hydraulic
diagram;

» Protect the connecting holes of the
metering pumps, hydraulic cylinders, poi
pipelines and high-pressure hoses
against penetration of dirt;

* Prior to starting the engine, check the
tightening of all the connections of the
HPS hydraulic system;

* When tightening the fasteners, apply
the required torque;

 Fill the oil tank to the upper limit as
seen on the level indicator;
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* Bleed air from the hydraulic system. To
do this, proceed as follows:

1. Start the engine. Turn the steering
wheel in both directions 3-4 times at the
idling rotational speed of the engine
without reaching the extreme positions
of turning of the steerable wheels. Add
oil to the tank to the required level.

2. Turn the wheels from one stop to an-
other 2-3 times. Hold the steering wheel
at the extreme positions for 4...5 sec-
onds.

3. If necessary, eliminate the oil leaks
and add oil to the top level of the tank.

» Drive the figure of eight to check the
operation of the steering control.
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Metering Pump

The metering pump consists of assembly
I, distributor I, non-return valve (9), two

anti-hammer valves (7), relief valve (6)
and two anti-vacuum valves (8).

1 — stator; 2 — rotor; 3 — spool valve; 4 — power shaft; 5 — sleeve; 6 — relief valve; 7 — anti-
hammer valves; 8 — anti-vacuum valves; 9 — non-return valve; 10 — body.

| — pumping assembly; Il - distributor

The Gerotor pumping assembly | con-
sists of the stator (1) fixed on the body
and rotating rotor (2) connected to the
spool valve (3) by the power shaft (4).
The distributor Il consists of the body
(10), sleeve (5) and spool valve (3)
splined onto the tail-end of the power
shaft of the steering column:

The relief valve (6) limits the maximum
pressure in the pressure mainline to
within  17.5..18.0 MPa (175...180
kgf/cm?) in the HPS system with the
double-rod hydraulic cylinder or to within
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14.0...14.5 MPa (140...145 kgf/cm?) in
the HPS system with two hydraulic cyl-
inders of steering control.

The anti-hammer valves (7) limit pres-
sure in the cylinder mainlines at impact
loads. The pressure setting of the anti-
hammer valves is within 22.5...24.5 MPa
(225...245 kgflcm?).

The anti-vacuum valves (8) make it pos-
sible to ensure the required supply of
the working fluid into the hydraulic cylin-
der in the emergency mode and in case
of operation of the anti-hammer valves.
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Hydraulic Cylinder of Steering Control

The tractor is equipped with the FDA
with two hydraulic cylinders (3) and
transverse control arm (4) installed
behind the FDA (see Figure below).

The rods of the hydraulic cylinders are
connected with the pivot rods (2) of the
planetary wheel FDA through the taper
pins (1) and the bodies of the hydraulic

cylinders are connected with the lugs
made of the central reduction gear cas-
ing. The spherical joints (5) requiring the
periodical lubrication through the provid-
ed press lubricators (6) are installed in
the ears of the casings of the wheel re-
duction gears and in the heads of the
rods.

FDA with two hydraulic cylinders in the steering linkage and transverse control arm:
1 — taper pin; 2 — reduction gear lever; 3 — hydraulic cylinder; 4 — transverse control arm; 5 — spherical

joint; 6 — press lubricator

The hydraulic cylinder of the steering
wheel (see Figure below) consists of the
body (3) rod (4), piston (1), cover (6)
and sleeve nut (8). The piston is fas-
tened to the rod by means of the nut
(15) which is locked by punching of the
shoulder into the slots of the rod (4). The
spherical ball-and-socket bearings (7)
having the channels on the internal
raceway for lubricating the friction sur-

faces through a lubricator in the pin are
installed in the lugs of the body and rod.
The cup (9) (scraper), rod guides (13)
excluding the friction of the rod and cov-
er and rod seals (10) are mounted in the
cover (6). The combined seal (14) is fit-
ted on the piston to exclude the friction
of the piston and sleeve of the body.
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Hydraulic cylinder of the steering control

1 — piston; 2, 12 — sealing ring; 3 — body; 4 — rod; 5 — lock screw; 6 — front cover; 7 — spherical bearing; 8
— sleeve nut; 9 — rod cup; 10 — rod seals; 11 — protective ring, 13 — rod guide, 14 — piston seal; 15 — pis-

ton nut.
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Oil Tank of the HPS

The oil tank is a welded structure
with the capacity of 12 | combined
with the HLL oil tank in a single
housing. A draining filter (4) with a
25-micron replaceable filter element
is mounted in the housing. The filter
is filled with oil through the filter cap.
The filler neck plug (3) contains a re-
lief valve (2) which is screwed out
together with the plug when filling the
tank. The oil tank is equipped with a
breather, oil gauge (1) as well as un-
ions for oil intake and draining.
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HPS of the Reversible BELARUS-1523B/1523B.3 Tractor

The HPS of the reversible tractor con- cylinders (4) executing the turn, feeding
sists of two metering pumps (2 and 3), pump (7) driven from the engine and
reverse tap (1), two differential hydraulic hydraulic fittings.

Hydraulic Diagram of the HPS
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1 —reverse tap (Kp 1); 2 and 3— metering pump (HO2); 4 — hydraulic cylinders (41 and Li2); 5 — pressure
reduction valve (KP1); 6 — oil tank (b1); 7— feeding pump (H1); KO1 — hydraulic check valve; KO2, KO3 -
anti-vacuum hydraulic valves; KO4 — hydraulic check valve; KIN2 — hydraulic relief valve; KIMN3, KrN4- anti-
hammer hydraulic valves; ®1 — draining filter; ®31 — filter cartridge 3®OM 635-1-06; P — discharge; T —

draining; L — left turn; R — right turn.

The metering pumps (2 and 3) are in-
stalled on the steering columns fastened
on the front and rear walls of the cab,
respectively; the hydraulic cylinders of
turning (4) are installed on the front axle
of the tractor, the feeding pump (7) is in-
stalled on the engine and the reverse
tap — on the clutch housing. The meter-
ing pumps (2 and 3) are connected by
means of the oil pipelines with the
chambers of the hydraulic cylinders of
turning, feeding pump and oil tank (6).
The reverse tap sends the oil flow from
the feeding pump to one of the metering
pumps. During the straight-ahead mo-
tion, the chambers of the cylinder (4) are
closed by the spool belts of the metering
pump (2 or 3), and the oil fed from the
feed pump (7) and brought to the meter-
ing pump (2 or 3) returns to the oil tank
(6). When the steering wheel is turned,
the spool valve of the metering pump (2
or 3) is displaced providing in such a
way for oil supply to the chambers of the
hydraulic cylinder of turning (4) in the
amount proportional to the angle of turn
of the steering wheel. From the other
chamber of the hydraulic cylinder (4), oil
returns into the oil tank through the me-
tering tank (2) or (3).

ATTENTION!

The hydraulic system of steering control
(HPS) of the BELARUS-1523B/1523B.3
tractors is provided with the reverse tap
(1) for ensuring the tractor steerability
when moving in both forward and re-
verse direction.

The reverse tap (1) is installed to the
right on the clutch housing.

The reverse tap (1) is controlled by shift-
ing the handle to one of two positions
until it is fixed in each of them.
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Recommendations for use

Prior to starting the engine, it is neces-
sary to make sure that the control lever
of the reverse tap (1) is set to the posi-
tion corresponding to the selected direc-
tion of travel of the tractor.

Here:

- for driving the tractor during the for-
ward-motion mode, the reverse tap han-
dle (1) shall be lifted upwards until it is
fixed;

- for driving the tractor during the re-
verse-motion mode, the reverse tap
handle (1) shall be pushed downwards
until it is fixed.

IMPORTANT!

To ensure the operation of the steering
control in the necessary direction of mo-
tion of the tractor, the reverse tap (1)
shall be only repositioned when the en-
gine is not running to avoid the HPS
feed pump breakage or rupture of the
high-pressure feeding hoses and oil
pipelines.
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Reverse Tap

1 - casing, 2 — slide valve, 3 — lever, 4 — handle, 5 — stop, 6 — detent, 7 — slide valve detent, 8 — sealing

ring, 9 — protective ring.

The reverse tap directs the working
fluid flow from the feed pump connected
with the chamber (A) to one of the me-
tering pumps connected with the cham-
bers (B) and (C), respectively.

The direction of the working fluid
flow is changed by turning the tap lever
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(3) to one or another side as far as it will
go. Here the chamber (A) is connected
with the chambers (B) or (C) by means
of the slot (D) on the slide valve (2) and
the operation of the front or rear meter-
ing pumps takes place.
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RUNNING GEAR. TRACTOR WHEELS

The rear driving wheels of the tractor are
installed on hubs which consist of split
tapered inserts (3, 4) and hub body (2).

The inserts are closely drawn into the
hub body by bolts (1).

mujy s

.

Changing the Tractor Wheel Track

The tractor wheel track can be changed
within 1540...2090 mm over the front
wheels and within 1600 to 2150 mm over
the rear wheels.

The front wheel track is set depending on
the relative positioning of the wheel disk
with respect to the flange and the wheel
rim with respect to the disk.

The fitting diagram and the wheel track
dimension for tyres 420/70R24 are given
below.

Hub:
1 —tie-bolts; 2 — hub body; 3 — upper insert; 4 — lower insert; 5 — threaded holes for dismantling
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Fitting diagram and wheel track dimension for tyres 420/70R24

Variants of disk-to-rim positioning

Disk offset X, mm

Tractor wheel track, mm

(tyres 420/70R24)
o
£ +140 1540
©
o
<
=
<
2 +90 1635
s o
2 £
(O]
£ S
58
4 o -
= 18 1850
4
0
2
°
@
2 -68 1950
© | a2
N K
Variants of disk-to-rim positioning Disk offset X, mm | Tractor wheel track, mm
(tyres 420/70R24)
+56 1700
£
©
&
X +6 1800
(%2}
2
©
(@)
c
c
o -102 2020
‘»
o
o
Q
x
-152 2090

144




BELARUS-1523/1523B/1523.3/1523B.3

Construction and Operation

To change the rear wheel track, shift the
hub together with the wheel over the ax-
le-shaft and rearrange the wheels from
one side to another.

To change the wheel track, proceed as
follows:

1. Place the tractor on a flat,
ground.

2. Clean the axle-shafts from dirt.

3. Jack the respective axle-shaft hous-
ing.

4. Turn out tie-bolts (1) (see Figure “Hub”)
on each insert (3, 4), using four of
them for pressing out the inserts by
driving these bolts into the threaded
holes for dismantling (5). Loosen the
other two bolts by three complete
turns each.

To dismantle the wheel, drive in the
dismounting bolts uniformly, until the
insert get pressed out*.

. Move the hub to the required wheel
track (see Table below for setting the
wheel track be measuring the dimen-
sion K from the end of the half-axle to
that of the insert).

. Screw in the coupling bolt using them
for tightening the inserts.

. Tighten all the bolts with applying the
torque of 350...450 Nem (35...45
kgfem) in several steps before tighten-
ing them to the specified torque.

level

ATTENTION! Following tightening-up
of bolts, check to see that the end-
faces of the inserts are in the same

plane to within 1...2 mm.

8. Adjust the wheel track on the other
wheel.

9. Check and tighten the tie-bolts up af-
ter 3-10 hours of tractor operation.

If the wheel twinning is required, install
the second wheels using the special
spacer-ring pieces.

If the wheels have been removed when
changing the rear wheel track, tighten
the wheel nuts to 300...350 Nem (30...35
kgfem).

Standard size of | Wheel posi- | Wheel track dimen- Dimensional setting ** of the hub,
the tyres tion sion “L”, mm K, to axle-shaft end-face, mm
A 1600...1900 155...5
520/70R38 B 1950...2440 245...0
18.4R38 A 1480...1900 215...5
’ B 1950...2440 245...0

* If it is impossible to pull the inserts out with the help of dismantling bolts, pour kerosene onto the insert
parting joints; then, wait and screw the dismantling bolts into the threaded holes again rapping the hub
body simultaneously until the inserts are fully out.

** Changing the wheel track by amount K corresponds to repositioning of the hub by K/2 on each side.
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Twinning of the Rear Wheels

To improve the tractive and adhesive
performance of the tractor when operat-
ing it with heavy agricultural machines on
soils with low supporting capacity, addi-
tional rear wheels 18.4R38 can be in-
stalled through spacer-ring pieces.

To install the additional wheel, jack up
the rear-end of the tractor having placed
preliminarily chocks in front of and be-
hind the front wheels; remove the main
rear wheel, press the short bolts out of
the hub (2) and install the elongated
bolts (1) (complete with the spacer-ring
piece). Put the main wheel onto the
elongated bolts (1) and fasten it with

Main wheel

wheel nuts (3); then place the spacer-
ring piece (4) onto the same bolts and
fasten it with nuts (5). Then install the
additional wheel onto the bolts (6) of the
spacer-ring piece and fasten it with nits
(7).

Tighten the nuts (7) with applying the
torque of 200...250 Nem (20...25 kgfem).
When performing the lobs in the interrows
with the width of 450 and 700 mm, it is rec-
ommended to install the twinned wheels
11,2R42 (see Section “Aggregation”).

Additional wheel

QY

Half-axle

1 — elongated bolts; 2 — hub; 3 — nuts; 4 — spacer-ring piece; 5 — nut; 6 — bolts on the spacer-ring piece; 7

— spacer-ring piece nuts.
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HYDRAULIC LIFT LINKAGE (HLL)

The system is designated for attaching
the mounted and semi-mounted agricul-
tural machines to the tractor, controlling
their operation as well as ensuring the
performance of the hydraulically-driven
tools of the machines to be aggregated
with the tractor.

Hydraulic System

The hydraulic system serves for operat-
ing the lift linkage and hydraulically driv-
en tools of the agricultural machines ag-
gregated with the tractor. It provides the
means of employment of height, draft,
position or combined control modes for
adjusting agricultural machine/implement
tools operating depth.

The lift linkage is controlled by an elec-
tromagnet controller which allows for

employment of the draft, position and
combined controls of tools when operat-
ing the mounted and semi-mounted agri-
cultural machines and implements.

The hydraulic system (see below) in-
volves an oil tank (1) with a 25-micron
discharge filter (2), gear pump (4) with its
drive (3) mounted on the left-hand side of
the clutch housing, and an integrated
block BOSCH (5)* consisting of a spool
valve-type distributor for controlling the
external hydraulic cylinders and a con-
troller for electromagnetic control of the
mounted implement (MI). The hydraulic
units are coupled through a low-pressure
mainlines (7, 8) and the pumping under
pressure is performed through the high-
pressure hose (6) and pipeline (9).

|

1 2 3 4

6

7 8

1 — HLL oil tank; 2 — discharge filter; 3 — oil pump drive; 4 — oil pump; 5 — integrated block” (hydraulic dis-
tributor + controller with electromagnetic control); 6, 9 — pressure oil pipeline; 7, 8 — drain oil pipeline.

Prior to installation of the integrated block, an independent distributor and controller BOSCH assembly

may be employed.
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HLL Oil Tank

1 — cap; 2 — filler neck plug; 3 — relief valve; 4 — paper filter element; 5 - breather; 6 — tank casing; 7 —

drainage plug.

The oil tank (6) consists of two sections
(HLL and HPS). The left-hand section of
the HLL and HPS shared tank is a weld-
ed structure with the capacity of 35 I. It
houses a discharge filter with a replace-
able paper filter element (4) (Type
Regotmas 635-1) which filters the parti-
cles down to a 25-micron size. The tank
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is filled with oil through the filter cap (1).
The filter relief valve (3) is built into the
plug (2); it is screwed out together with
the plug (2) when filling the tank with oil.
The oil tank is equipped with a breather
(5), oil gauge as well as with plug (7) for
draining oil from the hydraulic system.



BELARUS-1523/1523B/1523.3/1523B.3

Construction and Operation

The oil pump of the hydraulic system
is of gear type with clockwise rotation.
The pump drive can be disengaged. It is
independent on the clutch and installed
on the left-hand side of the clutch hous-
ing.

The drive consists of housing (1), gear
(2) splined onto the shaft (3); the latter is

1 2 3 4 5
N Jlr_
s
=
=
27NN -
6

supported in two ball bearings. The balls
(4) placed into holes in the shaft (3) lock
or unlock the shaft with splined bushings
(5, 7) by means of the race (6). The race
is controlled by a fork through the tetra-
hedron of the shifter axle (7).

1 — drive housing; 2 — drive gear; 3 — shaft; 4 — balls; 5 — pump shaft bushing; 6 — race; 7 — shifter axle; 8

—lock plate; 9 — bolt; 10 — pump.

The gear (2) is in constant mesh with the
PTO drive gear. When in the disengaged
position (refer to the engagement dia-
gram), the race (6) is displaced to its
rightmost position. Under the centrifugal
force, the balls (4) come out of engage-
ment with the bushing (5), and the shaft
(3) together with the gear (2) are freely
riding in the bearings. When engaged
(the race is shifted to its leftmost posi-
tion), the balls (4) enter the indentations
of the bushing (5) forced by the tapered
edge of the race (6) and the rotation of
gear (2) is transmitted to the pump shaft
through the shaft (3) and splined bushing
(5). The drive maintains the rotational
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speed of the shaft of the pump (11) of

1980 rpm at the engine rated speed, and

the ball coupling (3, 4, 5, 6) makes it

possible to engage and disengage the

pump with the engine running at the min-

imum idling speed.

To engage/disengage the pump:

a) loosen the bolt (9) by 1.5...2.0 revolu-
tions;

b) turn the tetrahedron of the shifter axle
(7) clockwise/counter-clockwise, re-
spectively, up to a stop;

c) tighten up the bolt (9).
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The “BOSCH” Integrated Block is
composed of a spool valve-type hydrau-
lic distributor (3) for controlling the exter-
nal hydraulic cylinder and regulator (2)
for electromagnetic control of the HLL.

The Hydraulic Distributor (3) is of
three-section, four-position through-type
and manufactured by the BOSCH Com-
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pany. The spool valves of the 2" and 3"
sections can be fixed in the “Neutral” and
“Floating” positions. The spool valve of
the 15t section is fixed in the “Lift” posi-
tion. It is provided with an automatic re-
turn mechanism from the “Lift” position to
its “Neutral” position on reaching the pre-
set pressure.
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1 — high-pressure pipeline; 2 — controller EHR-23 LS *; 3 — hydraulic distributor; 4 —
spool valves (adapters); 5 — control cables; 6 — bracket; 7 — control levers; 8 — hydraulic
cylinder LI190x250 (2 off); “I” — 3rd spool valve lever; “II" — 2" spool valve lever; “llI” — 1st

spool valve lever.

The outlet holes of distributor sections
are used for connecting the rear leads of
the hydraulic system; when a front hitch
linkage is installed, the hydraulic cylin-
ders are fed from the middle section of
the distributor using high-pressure hoses
(HPH).

The control of the distributor spool
valves is exercised by means of double-
acting cables (5) ensuring the control of
the spool valves of the distributor (4)

Electrohydraulic Unit (P70 + EHPHC1-OC)

* Or independent controller EHR4.
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through the control levers (7) located in
the panel to the right of the operator's
seat. Cable braiding is secured with nuts
on the bracket (6) on the one side and in
the distributor (4) adapters on the other
side.

Shifting the lever from its “neutral” (H)
position forward in the direction of the
tractor travel sets the spool valves to the
“drop” and “float” positions while pulling
the same rearward — to the “lift” position.
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The electrohydraulic unit (PM70 + with the distribution sections of the PI170
EHPHC1-OC) consists of the electrohy- distributor manufactured by the Hydro-
draulic regulator manufactured by the privod Plant (Republic of Belarus).
Argo-Hytos company (Czechia) complete

- TN (™

1 — PI170-20 cover; 2 — P170-8-0-M distributor section; 3 — EHPHC1-OC regulator.

HLL Hydraulic Diagram with the Electrohydraulic Unit (P70 + EHPHC1-OC)
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The HLL control and adjustment sys-
tem includes an electromagnetically-
controlled regulator, position transducer
(an induction displacement transducer),
draft transducer (two draft-measuring
transducer fingers), control panel, elec-
tronic unit and cables assemblies.

The position transducer (6) is screwed
into the socket in the rear axle cover (4)
and by the eccentric (3) secured to the
turn shaft (2). To install the BOSCH
transducer, proceed as follows:

» Raise the RHL to its top position; in so
doing, the transducer ball-point should
be opposite to the mark “A”, or slightly
displaced towards mark “B”;

» If it is not the case, loosen the screw
(1) and turn the eccentric (3) through a
required angle; then tighten the screw
2);

» Screw in transducer (6) by hand until it
stops, then turn it off by 0.5...1.0 revo-
lutions and lock it with the lock-nut (5).
If the transducer is installed correctly,
the warning light indicating the RHL
lifting should go out when the mecha-
nism is in its top position.

IMPORTANT! DO NOT overtighten the
nut (5) to avoid damage of the sensor
(6) made of aluminium alloy.

To install the AN-01 transducer manu-
factured by the Izmeritel Plant, pro-
ceed as follows:

* Raise the RHL to its top position;

» Turn the setting screw (7) into the rear
axle cover (4) up to the stop while direct-
ing it into the hole in the working surface
of the eccentric (3);

* Tighten the bolt (1); turn out the setting
screw (7) from the rear axle cover,

» Screw the transducer (6) until it rests
against the eccentric and then turn it out
be one revolution and lock it by means of
the locknut (5). If the transducer is in-
stalled correctly, the warning light indicat-
ing the RHL lifting should go out when
the mechanism is in its top position.
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Variant of installation of the BOSCH position
transducer

Variant of installation of the [iM-01 position
transducer of the Izmeritel Plant

1 — screw; 2 — turn shaft; 3 — eccentric; 4 — cover;
5 — locknut; 6 — position sensor.

“A” is a mark on the ascending path of the eccen-
tric;

“B” is a mark on the descending path of the ec-
centric.
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The draft control transducer is made in
the form of two draft-measuring fingers
(5) inserted into the bracket (3); they
serve as the axle for attaching the lower
links (4).

The angular position of the finger in the
bracket is determined by the clamp (1)
which enters the slot of the draft-
measuring finger and fastened to the
bracket (3) by screws (2).

The control of the rear hitch linkage
by means of the BOSCH controller is
exercised from the main control panel
RHL (see paragraph “RHL Control Pan-
el”) located on the right-hand side of the
operator’'s seat as well as by means of
two external control panels (1) located on
the side surfaces of the rear wheel fend-
ers.
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1 — clamp; 2 — clamp fastening bolt (2 pieces); 3
— bracket; 4 — lower link; 5 — draft-measuring fin-
ger (draft control transducer).

>

P

1 — external control panel; “I'” — RHL lift pushbut-
ton (“L”); “O” — RHL drop pushbutton (“D").
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RHL Electronic Control System

1 — RHL Control Panel; 2 — electronic unit; 3 — RHL position control transducer; 4 — external
pushbutton for the RHL drop control; 5 — external pushbutton for the RHL lifting control; 6 — left-hand draft
transducer; 7 — right-hand draft transducer; 8 — connecting bundles for controlling the electromagnet; 9 —

electric valve for drop; 10 — electric valve for lifting.

The electronic part of the system works
as follows. After starting the engine, the
supply voltage is applied to the electron-
ic unit (2) of the system. The electronic
unit scans the transducers and system
control elements and, after analysis, is-

155

sues the necessary commands to the
controller electromagnets. The system is
controlled from either control panel (1),
located in the tractor cab or by means of
the external control pushbuttons (4, 5)
located on the rear wheel fenders.
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RHL Control Panel Manufactured by the BOSCH Company

g G w & ®

1 — damping knob; 2 — damping warning lamp; 3 — handle for adjusting the tillage depth (clockwise — shal-
lower, counter-clockwise — deeper); 4 — red diagnostic alarm; 5 — handle for adjusting the limitation of lift-
ing the hitch linkage (clockwise — maximum lifting, counter-clockwise — minimum lifting); 6 — handle for
adjusting the drop rate (clockwise — quicker, counter-clockwise — slower); 7 — handle for selecting the ad-
justment method (clockwise — position one, counter-clockwise — draft one, in-between them — combined
method); 8 — hitch linkage drop warning lamp (green); 9 — hitch linkage drop lifting lamp (red); 10 — hitch
linkage control handle (upwards — lifting, downwards — drop, extra pressing down the handle in its bottom
position — plough entry for ploughing, middle position — disengaged); 11 — interlocking switch (transporta-
tion) — locks mechanically the handle (10) in the top position by shifting the switch to the right; 12 — RHL
position indicator (green, top mark of the scale: the RHL is in the top position, bottom mark of the scale:
the RHL in the in the bottom position).

The sequence of operations of control-
ling the rear hitch linkage is as follows:

» Set the adjustment method by means
of the handle (7) depending on the na-
ture of job;
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» set the working depth and height of
the implement lifting in the transport
position by means of the handles (3)
and (5), respectively;

* the hitch linkage is dropped by shifting
the handle (10) to the bottom fixed
position. In this case, the lamp (8)
lights up;

In the process of work, it is necessary to

adjust the optimum conditions of opera-

tion of the trailed equipment:

* by means of the handle (7), set the
combination of the adjustment methods;

* by means of the handle (6), set the
correction rate;

* by means of the handle (3), set the
tillage depth.

The sensitivity of the adjustments is as-
sured by an automatic adaptive system
which suppresses the excessively high
adjustment rate in case of draft control.
In this case, the average adjustment oc-
currence (frequency) is approximately
equal to 2 Hz.

In case of intensive heating of the sys-
tem, it is good practice to reduce the fre-
quency of adjustment by shifting the
handle (7) towards the position control
mode and the handle (6) in the direction
of the "turtle” symbol.

In case of swallowing-up (spring-out) of
the plough when coming across patches
of consolidated soils or hollows, force the
plough deeper into soil by pressing the
handle (10) to the bottom position. When
been released, the handle (10) will return
to its fixed position “drop” to the depth
set by means of the handle (3).

Raising of the tillage implement is
achieved by shifting the handle (10) to its
upper position. The lamp (9) lights up at
the time of lifting.

ATTENTION! To avoid failure of the
HLL pump, NEVER operate the tractor
unless the lamp (9) would go out after
the implement is out of soil.
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It is important to get familiar with the fol-
lowing features of starting up the system
for control of the rear hitch linkage:

1. After starting the engine, the diagnos-
tics lamp (4) lights up to indicate that
the control system is serviceable and
locked;

. To unlock the system, it is necessary
to set the lift/drop handle (10) to the
working position several times. When
it will be done, the diagnostics lamp
(4) goes out.

. With the system is unlocked, the first
engagement is performed at automati-
cally limited rate of lifting of the rear
hitch linkage from safety considera-
tions. Next setting of the handle (10)
to the working position removes the
restriction on the lift rate.

. The rear hitch linkage can be lifted
and dropped from the external posts
located on the rear wheel fenders in
any control modes (the handles can
be set arbitrarily). In this case, the
control system operated from the cab
is blocked.

WARNING. When using the external
control posts, NEVER stand between
the tractor and the machine to be at-
tached. To avoid accidents, it is strictly
prohibited to use the buttons for me-
chanical displacement of the electric
valves of lifting and dropping the hitch
linkage which are intended for adjust-
ing the control system by qualified ex-
perts.

ATTENTION To prevent further pene-
tration of tools (plough and the like) in
case of tractor emergency stop, put the
handle (10) to its “neutral” position.
When already on move, shift the han-
dle to the “drop” position (the plough
will enter the soil to the prescribed op-

erating depth).
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Aside from the above-described func-
tions, the electronic control system of the
rear hitch linkage has a “damping” func-
tion (quenching of oscillations of the
mounted implement when in transport).

To switch on the damping mode, pro-
ceed as follows:

» set the handle (10) to the “Lift” posi-
tion (on doing this, the RHL is raised
to its top position and automatically
disengaged);

* press the “damping” button (1) (when
it will be done, the RHL will move
downwards by 3% of the full RHL
travel) and the “damping” lamp (2) will
go out.

The “damping” button is located on the
RHL control panel (the pushbutton with

2
the icon @‘).
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ATTENTION!

1. The “Damping” function is only op-
erative when the handle (10) is set
to the “Lift” position.

2. When on field jobs (ploughing, culti-
vation, and the like), the “Damping”
function switch shall be in its “OFF”
position.
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Diagnostics of Faults

The BOSCH electrohydraulic control sys-
tem has the self-diagnostics feature and,
in case of detection of a fault, it gener-
ates coded data for the operator by
means of a diagnostics warning lamp on
the control panel. When no faults are de-
tected in the system after starting the
engine, the warning lamp is in constant
glow. After manipulations of the RHL
control handle upwards or downwards,
the warning lamp goes out. When the
control handle is set downwards, a green
warning lamp lights up to indicate the
drop of the RHL; when the handle is set
upwards, a red warning lamp to indicate
the lifting of the RHL.

If any faults are detected in the system
(after starting the engine), the diagnos-
tics warning lamp begins to give the cod-
ed information on the fault and, if re-
quired, cause the system to block.

The fault code is generated in the form of
a two-digit number, the first digit of which
is equal to the number of flashes of the
warning lamp after a long pause. The
second digit is the number of flashes af-
ter a short pause. For example, a long
pause — lamp flashes three times, a short
pause — the lamp flashes six times. This
means that the system has a fault with a
“36” code. Should several faults be de-
tected, the system indicates one fault
code after another, one by one, separat-
ed with a prolonged pause.

The system subdivides all the faults into
three groups: major, average, and minor
faults.

If major faults are detected, the adjust-
ment operations are stopped and the
system is disabled. It can be controlled
neither from the main control panel nor
from the external button posts. The diag-
nostics warning lamp indicates the fault
code. The operation of the system is only
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resumed when the fault is eliminated and
the engine is restarted.

In case of average faults, the adjustment
procedure is stopped and the system is
blocked. It cannot be controlled from the
main control panel, but can be controlled
from the external button posts. The diag-
nostics warning lamp indicates the fault
code. The operation of the system is only
resumed when the fault is eliminated and
the engine is restarted.

In case of minor faults, the diagnostics
warning lamp shows its code. The sys-
tem is still can controlled without block-
ing. When the fault is eliminated, the di-
agnostics warning lamp goes out.

If any fault is detected by the system,
proceed as follows:

1. Stop the engine.

2. Set the controls on the main control
panel of the RHL as follows:

» The hitch linkage control handle —
to the OFF position;

* The lift limit adjusting handle — to
the “0” position;

* The soil working depth adjustment
handle — to the “0” position;

* The drop rate adjustment handle —
to the middle position;

* The *“draft-position” mode adjust-
ment handle — to the middle posi-
tion.

. Start up the engine and, if no faults
are detected, proceed with field jobs.
If the defects have not been eliminat-
ed in such a way, carry out malfunc-
tion diagnosis of the system and elim-
inate the troubles.

For a list of possible troubles, their diag-

nostics methods and remedies, see the
section “Troubleshooting”.
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ATTENTION!

1. The electrical connectors of the
hitch linkage control system shall be
only disconnected with the engine
stopped.

2. The specified voltage values shall
be only measured on a running en-
gine in compliance with safety regu-
lations for handling the live electrical
products.

3. The pin numbering in the bundle

connectors is indicated on the base
elements of the connectors.
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REAR HITCH LINKAGE (RHL)

The rear hitch linkage serves for attach-
ing mounted and semi-mounted agricul-
tural machines to the tractor. The
mounted agricultural machines shall be
attached to the tractor at three points: to
the joint of the lower links and that of the
top link, or by means of a pickup quick
hitch mechanism.

The rear axle housings carry brackets
(11), with two cylinders (4) mounted

thereon through pins (10). The cylinder
rods are connected to the external levers
(3) by means of pins (3a) (left- and right-
hand). The external levers sit with their
splined holes on the shaft (2); the latter is
installed in the rear axle cover (1). The
levers (3) are coupled to the lower links
with lower rods (7) by means of the drop
links (5).

1 — rear axle cover; 2 — turn shaft; 3 — external levers (left-hand and right-hand); 3a — hydraulic cylinder
rod pins; 4 — hydraulic cylinders; 5 — drop links; 6 — top link; 7 — lower links; 8 — lugs; 9 — turn-buckle
braces; 10 — pins; 11 — brackets; 12 — turn-buckle brackets; 13 — fingers (draft control transducers); 14 —

brackets.

The Lower Links are fitted in brackets
(14) (right- and left hand ones) with their
front joints through special pins (13)
which are draft control transducers. The
brackets are fastened to the side surfac-
es of the rear axle, under the housing
flanges. The lower links have lugs (8), to
which turn-buckle braces (9) are at-
tached with their forks. The braces pro-
vide for adjustment of the agricultural
machine cross-displacement in the work-
ing and transportation position.

The Top (Centre) Link (6) is fastened to
the haul-and-draw coupler.
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Turn-Buckle Brace

The brace consists of a screw (1),
guide member (2), slide block (3)
and gib-and-cotter (4).

The front end of the brace fitted with
a spherical joint is connected to the
brace bracket (12) through a pin, see
page 158, while the rear end — to the
lug (8) of the lower link (7).

There is a through-slot on the side
surface of the guide member (2) and
a through hole in the plane normal
thereto.

The slide block is made with two
through-holes in one and the same
plane.

One of the two holes of the slide
block is used to rigidly connect it with
the guiding gib-and-cotter (4) when
the tractor is used in a transport mis-
sion, cultivation and the like. The
other hole serves to connect the slid-
ing block with the guiding member
when the gib-and-cotter is installed in
the through slot when the tractor is
running with a plough.

If necessary, slightly readjust of the
turn-buckle brace length to install the
gib-and-cotter into the guiding mem-
ber slot and the sliding block hole by
rotating the sliding block in one or
other direction, with the sliding block
preliminary disconnected from the
lower link.

In case of tractor operation with a
plough make use of the guiding
member through-slot to check
plough’s horizontal displacement. To
re-adjust the turn-buckle brace for fit-
ting them in the slots, remove the
gib-and-cotter, turn the guiding
member through 90° and insert the
gib-and-cotter into the sliding block
hole through the slot on the guiding
member.

IMPORTANT! To ensure normal operation
of the tractor-and-plough combination, the
gib-and-cotter in the right-hand and left-
hand braces should be in the middle of the
slot in the guiding member.

1 — screw; 2 — guide; 3 — slide block; 4 — gib-and-
cotter.
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UNIVERSAL HAUL-AND-DRAW COUPLER (HDC)

The lift-type HDC comprises a clevis as
well as (optionally) drawbar and “Py-
thon”-type facility.

Clevis (TCY-3B)

The coupler is intended for operation
with single-axle and tandem-axle trailers.
It consists of a traction clevis (1) with a
coupling pin, and a body (2). The traction
clevis body is connected with the bracket
(4) by means of the pin (3). The traction
clevis position can be changed as to
height by moving it over the guides in the
bracket (4) and fixed by means of the pin

3).

Pull-Bar Mechanism (tow bar HDC-1M-
01)

It is intended for coupling the tractor with
heavy trailed and semi-trailed machines.
It consists of a bearing support (5) and
drawbar (6) connected with the support
by means of the axle (7).

The draw-bar (6) is adjustable to dimen-
sions of 400 and 500 mm between the
PTO end-face and the point of attach-
ment of the shackle of the trailer by rein-
sertion of the axle (7) into holes in the
draw-bar (6).

“Python” Type Arrangement (TCY-2P)

It is used to operate the tractor with
semi-mounted agricultural machines and
single-axle trailers. The arrangement
(pos. 8) is installed in the guides of the
bracket (4) and fastened by bolts (9). To
attach a trailer, it is necessary to pull out
the pin (10), put the trailer's coupling
shackle on the thrust journal (8) and refit
the coupling pin to guard against sponta-
neous disconnection of the trailer’s
shackle.

IMPORTANT! The "Python" arrange-
ment can be only used after the draw-

bar (6) has been dismantled.

|
]

1 — drawbar clevis with coupling pin; 2 — coupling pin; 3 — pin; 4 — bracket; 5 — bearing support; 6 — draw-
bar; 7 — pin; 8 — “Python” arrangement; 9 — bolts; 10 — pin.
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FRONT-END HITCH LINKAGE (FHL) (if installed)

The FHL is intended for operation of the
in combined aggregates and
coupling the tractor with

tractor
serves for

mounted agricultural machines intended
for operation in front of the tractor as well
as for adjusting their working position.

1 — axle of lower link; 2, 3 — oil pipelines; 4 — turn shaft; 5, 6 — levers; 7 — top link; 8 — lever; 9 — hydraulic
cylinder; 10 — bracket; 11 — drop-link; 12, 13 — lower link; 14, 15 — turn-buckle braces; 16 — bracket.

The tractor equipped with a FRL can be
delivered with a front independent power
take-of shaft installed on the bracket
front plane.

Attachment of agricultural machines to
the FRL is identical to mounting on the
rear hitch linkage.

The FHL is fitted with a mechanism for
restriction of the lower link joints down-
wards when performing works with agri-
cultural machines.

The FHL is installed on the front beam
plane and attached with plates to the
frame girders and side surface of the
beam. The oil pipelines (2, 3) connect
the side outlets (1) located on the right—
hand side as seen in the direction of trac-
tor travel, with the hydraulic cylinders (9)
of the hitch linkage.
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The double-acting cylinders are attached
to the bracket (10) on one side and con-
nected through their rods to the turn lev-
ers (5, 6) splined to the turn shaft (4).
The turn levers are connected to the
lower links (12, 13) of the hitch linkage
by means of drop-links (11). The lower
links are installed of shaft (1) which is
passed through the bracket (10). Brack-
ets (16) are also installed on the same
shaft and connected to the lower link
through turn-buckle braces (14, 15).

The lever (8) of the drop restriction
mechanism is fitted on the turn shaft. In
the working position, the drop restriction
mechanism bears on a pin inserted into
the bracket (10).

The top link (7) is connected to the lever

(8) from one end and to the agricultural
machine from the other end.
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SYSTEM OF VENTILATION AND HEATING OF THE CAB

The cab ventilation and heating system
consists of a fan with motor and radiator
as well as four air cleaning filters. The
fan and radiator are installed on the cab
roof.

To ensure the effective performance of
the ventilation and heating system, keep
closely to the following recommenda-
tions:

1.

After filling the cooling system with
coolant (water), start the engine and,
without opening the tap (1) located on
the left-hand side of the engine, let the
engine run at medium speed to warm-
up the coolant in the system to about
50-60°C, then open the valve to prime
the heater radiator.

. Make sure that the fluid is circulating

freely through the heater; to do this,
open the drain plug (4) on the right-
side of the cab. The heater radiator
shall begin warming up; therewith, the
level of coolant in the engine radiator
shall drop.

. Top up the water radiator with coolant

to the level of the upper filler neck.

. To speed up the warming-up of the

cab, set the heater fan switch (3) to
the ON position, and open the air-
recirculation shutters (2).

. To drain coolant from the heater and

the engine cooling system, drive the
tractor onto a level ground, open the
heater tap (1), remove the engine ra-
diator cap, the right- and left-hand
drain plugs (4) and open drain taps on
the water radiator and the engine cyl-
inder block.

. In the warm season, the tap (1) shall

be closed for providing the operation
of the system in the ventilation mode.
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1-tap

2 — air-recirculation shutters
3 — heater switch

e E=5
<

4 — draining plug

ATTENTION! To avoid formation of ice
plugs in cold season, blow down the
heating system with compressed air by
closing preliminarily the water drain
taps on the engine radiator and the cyl-
inder block, with the radiator filler cap
refitted.
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AIR CONDITIONING AND CAB HEATING SYSTEM

Control of the climatic control system in the air-conditioning mode

The control panel of the climatic control system is located at the centre of the up-
per panel of the cab. The control panel comprises the switches (1) and (2):

1

The switch (1) can be used for
varying the air flow rate by varying the ro-
tational speed of the fan. The switch (2)
can be used for varying the temperature
of cold and dried air escaping from the
deflectors in the air conditioning mode.

ATTENTION: The air conditioner can be
only switched on and operated when the
engine is running.

To switch on the air conditioner, pro-
ceed as follows:

- Turn the switch (2) clockwise at the
angle of 180° to the beginning of the
blue scale;

- Then turn the switch (1) to one of the
three designated positions (the fan rotor

has three rotational speeds). After 3-5
minutes adjust the desired temperature
in the cab by means of the switch (2);

- The shutters located on the upper
panel near the operator's head can be
used for controlling the mixture of outer
and recirculation air;

To switch off the air conditioner, it
is necessary to turn both switches (1)
and (2) counter-clockwise to the “0” po-
sition.

ATTENTION: during the operation in the
cooling mode, the heater tap shall be
closed to prevent the simultaneous op-
eration of the systems of heating and air
cooling.

Control of the climatic control system in the heating mode

ATTENTION: the engine cooling system
shall be only filled with coolant with low
freezing point.

To ensure the efficient operation
of the heating system, observe the fol-
lowing recommendations:

1. After filling the cooling system

with coolant, start the engine and let it run
at medium speed without opening the tap
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so that the coolant in the cooling system
would be warmed up to 70-80°C, then
open the top, increase the rotational
speed of the engine and let it run for 1-2
minutes until the heater radiator is filled
with coolant. Make sure that the coolant
circulates through the heater. The tem-
perature of the heater radiator shall rise.
At the same time, the coolant level in the
radiator of the engine cooling system will
be lowered,
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2. Add coolant to the radiator of
the engine cooling system to the neces-
sary level (to the MAX mark on the ex-
pansion bottle);

3. To speed up the warming-up of
the cab, switch on the heater fan and
open the recirculation shutters;

4. To drain the coolant from the
heater and engine cooling system place
the tractor on a level ground. Remove

the cap of the expansion bottle of the
engine cooling system, cylinder block and
disconnect the heater hose from the tap.

ATTENTION: during the operation in the
heating mode, the switch (2) shall be ful-
ly set to the off position to prevent the
simultaneous operation of the systems
of heating and air cooling.

General Arrangement and Operation of the Air Conditioning and Cab Heating Sys-

tem

The air conditioning and cab
heating system is intended for creating
and maintaining the normal microclimate
in the tractor cab. The air conditioning
system consists of two circuits, the cool-
ing and heating ones. The schematic di-
agram of the system is given below.

The cooling circuit includes the
compressor, condenser, drying filter with
the pressure sensor, monoblock of the

Drying filter

evaporator and radiator of the heater
(cooler-heater), fan of the cooler-heater,
connecting hoses with the complete set
of quick-release couplings, electric ca-
bles, air filters, cold air control and fan
switch. The heating circuit is supple-
mented with the hoses connected with
the tractor engine cooling system and
cooler-heater.

Quick-release connection
on the hoses between
the cab and drying filter

Evaporator
(cooling section of the
radiator monoblock) _

To the engine
cooling system

\.Condenser __

N\ Hose ID 10 1‘

Compressor

|-
& moess

\

Heating section of the
radiator monoblock

f

Heater tap

Quick-release connection
on the hoses between
the cab and compressor

From the engine

Hose ID 13 cooling system

The components of the air conditioning system are arranges as follows:
- compressor — on the left of the semiframe, at the bottom;
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- condenser — before the OHB radiator;

- drying filter — on the condenser frame;

- pressure sensor — on the drying filter;
- heater-cooler — under the roof, above the ventilation compartment panel;
- cold air control and fan switch — on the panel of the upper compartment;

- service valves — on the fittings near the compressor and drying filter.

1 — condenser and drying filter; 2 — compressor; 3 — cooler-heater; 4 — quick-release connectors.

The climatic-control system begins func-
tioning in the air conditioning mode when
the engine is running, the desired rota-
tional speed of the fan is set be means of
the switch (1) and the switch (2) is set to
the beginning of the blue scale.

1 2

When it will be done, the voltage is
applied to the electromagnetic clutch of
the compressor via control circuit. The
clutch is engaged to transmit the rotation
from the engine crankshaft pulley to the
compressor shaft. The compressor
pumps the coolant through the air condi-
tioning system components. At the same
time, the coolant absorbs the heat from
the air passed through the evaporator-
radiator monoblock (air cooler-heater)
and then releases the heat into the envi-
ronment via condenser.
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The air conditioning system is capa-
ble of maintaining automatically the
specified temperature, which is set by
turning the switch (2) controlling the
thermostat. When turning the switch
clockwise, the temperature decreases
and when turning the same anti-
clockwise — increases. The protection
against critical modes is ensured by the
pressure sensor and thermostat. The
sensor switches the system off in case
of overpressure (exceeding 26+2
kg/cm?) or insufficient pressure (below
2.1+0.3 kg/cm?). The thermostat switch-
es the system off in case of excessive
decrease of the temperature of the cool-
ing section of the radiator monoblock.
The system capacity is controlled by
means of the fan rotational speed and
thermostat. In this case the compressor
can be operated either continuously or
cyclically.
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The main parameters and technical characteristics of the air conditioning and cab

heating system are given in the table below:

Description of the parameter (characteristic) Value
Cold productivity, kW 6.4
Heat productivity, KW 8.7
Operating voltage, V 12
Electrical power consumption, W 260
Mechanical power consumption, KW 1.41t08.0
Coolant R134a, ozone-saving
Compressor DELPHI SP15
Compressor drive belt SPA/S-1650

To maintain the system in the
serviceable condition in case of non-
regular operation, it is recommended to
switch on the system in the cooling
mode once 15 days in the cooling mode
(at the outer temperature exceeding
15°C) for 15-20 minutes.

Regardless the operating condi-
tions, it is necessary to check the opera-
tion of the system at the service station
using special equipment once a year.

When putting the tractor for short-
term storage, no preparatory works
should be performed for the air condi-
tioning system. During the storage, it is
necessary to switch on the air condition-
er with the engine running for 15-20
minutes once 15 days. In this case, the

WARNINGS:

air temperature in the tractor cab shall
not be below 20°C.

When putting the tractor for long-
term storage, it is necessary to check
the operation of the air conditioning sys-
tem using special equipment once a
year. If necessary, add coolant. During
the storage, no service works should be
performed.

When taking the tractor from the
storage, it is necessary to perform the ser-
vice of the air conditioning system at the
specialized service station using the di-
agnostic equipment.

Other information on the mainte-
nance and servicing of the air-
conditioning and cab heating system are
given in the Section “Scheduled Mainte-
nance”.

1. Only the specially trained personnel shall be allowed to perform the maintenance and
repair of the air conditioning system components.

2. Any works related to uncoupling of the air conditioning system components shall be
performed by the training personnel using special equipment for maintaining the air
conditioners. The system contains high pressure even in inactive state.

3. Prior to stopping the tractor engine, make sure that the air conditioner is off.

4. The rl34a coolant is neither toxic, nor flammable. It does not form explosive mixtures.
The coolant boiling temperature under normal conditions is minus 27°C. If the liquid
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coolant gets in contact with the skin, it evaporates instantly and can cause the frostbite
of the exposed areas of the skin.

5. When unhitching the tractor, it is allowed to uncouple the closed air-conditioning sys-
tem by disconnecting the quick-release couplings.
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ELECTRIC EQUIPMENT

NOTE: The electric connection diagram
of the tractor is provided in the section
“Appendices”.

The tractor is provided with DC electrical
equipment, with 12-volt on-board sys-
tems. To start the engine after setting the
storage battery remote-control switch to
the ON position, the voltage of 24 V is
applied to the starter from two 12-V stor-
age batteries of 12-volt each.

The electrical equipment consists of
electric power sources, engine starting
means, measuring instruments, lighting
devices, light and audible signalling as
well as switching and auxiliary equip-
ment. The electrical devices are wired in
a single-wire system so that the metallic
parts of the tractor (“frame earth”) func-
tion as the second wire to which the
negative terminals of all electric devices
are connected.

The electric power sources of the tractor
are two storage batteries each with the
voltage of 12 V and capacity of 120 Ae¢h
and alternator. The rated voltage of the
alternator is 14 V and its rated power is
1150 W (for the engine [-260.1) and
2000 W (for the engine [1-260.1S2).

The engine start system consists of a 24
V, 5.1 kW electric starter with remote
switching on, starter and instrumentation
switch, starter control unit and starter re-
lay. To ensure the engine start at low
temperatures, the start assisting facilities
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with a control unit and relay for heating
air, which is sucked into the engine cyl-
inders, are provided.

The illumination, light and audible signal-
ling devices include two headlights with
high and low beams, four front and four
rear working floodlights, front turn indica-
tors and marker lights, tail markers, stop-
light and rear turn indicators, number-
plate illumination light, cab light, fault
signalling emergency switch, “road train”
sign light, horn and a set of horn-type
signals, steering column-mounted han-
dle-switches, and relays to energize cor-
responding instruments.

The operation of the tractor systems is
controlled by means of:

» the instrument cluster including an in-
dicator of the air pressure in the
pneumatic system with an emergency
pressure lamp, a gearbox oil pressure
gauge, an engine lubrication system
oil pressure gauge with an emergency
pressure lamp, an indicator of the
coolant temperature in the engine
cooling system with an emergency
temperature lamp, a fuel tank level
gauge with a warning lamp of reserve
level, and an electric system voltage
indicator with an auxiliary storage bat-
tery charge lamp;

» pilot lamp block;

e« combined indicator with the control
panel;



BELARUS-1523/1523B/1523.3/1523B.3

Construction and Operation

» audible signalling (buzzer) of emer-
gency conditions: emergency oil pres-
sure in the engine lubrication system,
emergency coolant temperature in the
engine cooling system.

The purposes and functions of the in-
struments included in the instrument
cluster as well as combined indicator to-
gether with the control panel and pilot
lamp block are described in Section 4
“Drive Controls and Instruments”.

The sensors of the instruments and
emergency indicators and monitors of
serviceability of tractor assemblies and
systems include:

» Sensor of the indicator of the coolant
temperature in the engine cooling sys-
tem;

» Sensor of the indicator of the emer-
gency engine coolant temperature;

* Gauge of the oil pressure in the en-
gine lubrication system;

» Sensor of the emergency oil pressure
in the engine;

» Sensor of the engine air cleaner clog-
ging;

* Sensor of the air pressure in the
pneumatic system;

» Sensor of the emergency air pressure
in the pneumatic system;

* Interrupter of the warning lamp of ap-
plication of the parking brake;

» Fuel level gauge sensor;
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* turn indicator interrupter;

» Sensor of the emergency level of
brake fluid;

» Sensor of emergency oil pressure in
the HPS;

» Gearbox oil pressure gauge;
» Stop-light switches.

To obtain information on the perfor-
mance parameters of the tractor, rear
wheels rotational frequency indicators
and a signal from the alternator phase
winding are used.

The engine start interlock switch serves
for preventing the engine starting with a
gear engaged.

The auxiliary equipment includes:

* Electric motor in the cab ventilation
and heating system with its switch;

» Electric wiper of the windscreen;
» Electric wiper of the rear screen;
* Windscreen washer.

The electric equipment schematic dia-
gram provides for installation of an air
conditioner together with its relay,
sensor and thermostat as well as of a
radio-tape recorder and loudspeakers.

The electric power consumers and their
respective circuits are protected by fus-
es.
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TRACTOR PRE-OPERATION

GENERAL REQUIREMENTS
Prior to putting a new tractor into service,
perform the following procedures:

wash the tractor;

make a thorough inspection of the
tractor, check the completeness of its
sets and units; remove the storage
batteries, make them ready for opera-
tion, and place them back into their
place;

check the threaded connections for
tightening and, if necessary, retighten
them;

check the oil level in the engine
crankcase, power transmission hous-
ing, FDA casing, hub drive reduction
gear boxes, hydraulic system and
HPS oil tanks and replenish oil, if nec-
essary.

drain all fuel from the fuel tanks and fill
the fuel tanks with fresh settled fuel: in
winter — with that of winter grade, in
summer — with that of summer grade;
check the brake fluid levels in the
master cylinders of hydrostatic actua-
tors of the clutch and service brakes;
replenish, if necessary.

fill in the engine cooling system with
coolant to the upper end-face of the
radiator filler neck;

check and adjust as necessary the
tension of the alternator drive belt;
lubricate the tractor mechanisms and
assemblies in accordance with Ap-
pendix 11.8;

check the air pressure in the tyres and
bring it to the normal value, if required.

Apply the parking brake of the tractor;
Open the fuel tank cock;

Prime the fuel-feeding system with
fuel and bleed air therefrom;

Set the fuel feed control lever to its
middle position, and the PTO control
lever to the “Brake” position;

Set the gearshift and gearbox range
levers to their neutral positions;

Set the battery disconnect switch to
the ON position.

ATTENTION! Start the engine from the
operator’s working seat only.
IMPORTANT! Never start the engine
unless its cooling system is filled with
coolant.

CAUTION! Prior to putting the tractor
into operation, make sure that the pro-
tective enclosures are in place (rear
PTO shaft-end enclosure, etc.)

PROCEDURE OF PRE-STARTING AND

STARTING THE ENGINE
Start-Up Under Normal Conditions

Turn the starter switch to the “I” posi-
tion (fixed). Therewith, the following pi-
lot lamps light up: those of the glow
plugs and HPS emergency oil pres-
sure in the pilot lamps cluster; and the
warning light of emergency engine oil
pressure (a buzzer signal sounds), air
pressure indicator (if the it is lower
than that admissible one), voltage in-
dicator and the fuel level indicator (if
fuel in tanks is at a reserve level) in
the combined instrument cluster dial;
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* As soon as the glow plug pilot lamp
starts flashing, turn the starter switch
key into “lI” position. As this takes
place, an engine start pilot lamp lights
up (amber). Should the starter fail to
start with the key turned into “II” posi-
tion, and the pilot lamp is running in a
flashing mode at low frequency (about
1.5 Hz), it means that the GB handle
is not in the neutral position or, possi-
bly, the engine start interlock circuit is
open. Blinking of the pilot lamp at
higher frequency (about 3 Hz) signals
about a fault in the phase winding of
the alternator (“W” terminal).

Hold the key in the Il position until the

engine starts, but no longer than for 15 s.

If the engine fails to start, repeat the pro-

cedure after not less than 30...40 s. If

the engine would not start after three at-
tempts of starting, then locate and elimi-
nate the trouble.

» With the engine running, check all the
pilot lamps for proper operation and
instrument readings (coolant tempera-
ture, oil pressure in the engine and the
GB, storage batteries charging, etc.).
Let the engine run at 1000 rpm until
the pressure is stabilized within the
operating range.

IMPORTANT! Your tractor is equipped
with a turbocharged engine. The oper-
ation of the turbocharger at high rota-
tional speed requires reliable lubrica-
tion when starting the engine. When
starting the engine for the first time or
after a long-term storage, resort to
cranking the shaft by the starter for
about 10 s with the fuel feed shut off to
ensure the lubrication of the turbo-
charger bearings. Let the engine run
idling for 2...3 min before putting it un-
der load.
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Starting the Engine at Low Tempera-
tures (+4°C or below)

IMPORTANT! To avoid any damage in
the power train, never push or pull the
tractor to start the engine by towing.

Turn the starter switch key to its “I”
position (i.e., the glow plugs). As this
takes place, the pilot lamp on the pilot
lamp block lights up to signal that the
glow plugs are ON.

Hold the key in this position. When the
lamp starts flickering, the engine is
ready for starting up;

Turn the starter key to its “II” position

and follow the above instructions for

the engine start procedure under

normal conditions. On starting the

engine, the pilot lamp goes out and

the audible signalling turns off.

To start the engine at ambient tempera-
tures below minus 20°C, it is a good
practice to use a special circulatory
heater for coolant in conjunction with
starting the preheating means.

The installation of the circulatory heater
is shown in the figure.

NOTE: The circulatory heater of cool-
ant should only be used for cooling cir-
cuits filled up with antifreeze.

At settled low temperatures, use winter-
grade oils (if no winter-grade motor oil is
available, the use of a mixture of summer
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motor oil with 10-12% of diesel fuel is
permitted) in the engine crankcase,
transmission, hydraulic system and HPS,
following the instructions of this Manual.
Always keep the storage batteries fully
charged.

Use clean winter-grade diesel fuel with
no admixture of water. To avoid faults,
drain the sludge from the fuel gravitation-
filter and fuel tanks on a daily basis.
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IMPORTANT! To exclude the possibil-
ity of condensate forming inside the
tanks, refill the fuel tanks at the end of
each working day.

ATTENTION! The tractor is equipped
with a single seat. DO NOT admit out-
siders to the cab when operating the
tractor.
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GETTING THE TRACTOR MOVING AND DRIVING THE TRACTOR

Belarus 1523/1523B (KIN 16F+8R)

To bring the tractor in motion, proceed as

follows:

* slow down the engine;

» step on the clutch pedal as far as it will
go and select a required GB speed
range; to do this:

* move the lever (1) to its rightmost
(spring-loaded) position and pull or
push it to select the I (lowest) or Il
(highest) speed range, respectively;

» return the lever to the neutral (“N”)
position and further move it to the
left to choose the required speed in
accordance with shift pattern dia-
gram I,

» choose the required gear by means
of the lever (2) in accordance with
shift pattern diagram II;

» release the parking brake and ease
up the clutch pedal smoothly while
increasing simultaneously the en-
gine rotational speed. The tractor
will start to move.

IMPORTANT! To shift in the gear
smoothly (without abrupt jerks), move
the gear-shift lever (2) in accordance
with diagram Il and hold it in this posi-
tion with slight pressure until the gear
is in full mesh.

ATTENTION! Prior to setting the re-
quired speed range or to shifting in the
gear in the GB, make sure that you
have stepped on the clutch pedal.
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IMPORTANT! To avoid noisy change-
over, shift the range select lever (1) when
the tractor is at complete standstill only.
When driving the tractor, DO NOT keep
your foot on the clutch pedal, since this
would cause clutch slippage, its over-
heating and failure.
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Starting movement with high traction
load (e.g., with a plough deep in solil)
should be avoided. With the gear in
mesh, release the parking brake and
ease off on the clutch pedal. With the
tractor moving off, smoothly increase fuel

supply.

BELARUS-1523.3/1523B.3 (GB 24F+12R)

To bring the tractor in motion, proceed as
follows:

slow down the engine;

step on the clutch pedal as far as it will

go and select a required GB speed

range; to do this:

* move the lever (4) to one of the fol-
lowing positions: “A”, “B” or “R”, in
accordance with range selection
pattern diagram I;

» press the pushbutton (1) to engage
the lowest stage (L) of the GB re-
duction gear or the pushbutton (2)
to switch on highest stage (H) of
the GB reduction gear;

» choose the required gear by shifting
the speed lever (3) from its neutral
“N” to one of the following positions:
1, 2, 3, 4, 5, 6 in accordance with
shift pattern diagram “II”;

* release the parking brake and ease
up the clutch pedal smoothly while
increasing simultaneously the en-
gine rotational speed. The tractor
will start to move.

IMPORTANT! To avoid noisy change-
over, shift the range select lever (4) when
the tractor is at complete standstill only.
When driving the tractor, DO NOT keep
your foot on the clutch pedal, since this
would cause clutch slippage, its over-
heating and failure.

IMPORTANT! The engagement of the
reduction gear stages “L” or “H” is only
possible when the gear-shift lever (3)
is placed to its neutral position.
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IMPORTANT! To shift in the gear
smoothly (without abrupt jerks), move
the gear-shift lever (3) in accordance
with diagram Il and hold it in this posi-
tion with slight pressure until the gear
is in full mesh.

ATTENTION! Prior to setting the re-
quired speed range or to shifting in the
gear in the GB, make sure that you
have stepped on the clutch pedal.
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STOPPING THE TRACTOR

To stop the tractor, proceed as follows:

* lower engine crankshaft rotational
speed,;

» step on the clutch pedal as far as it will
go,

» set the gear-shift lever and the range-
shift lever into their neutral position;

* release the clutch pedal;
 stop the tractor using service brakes;
» apply the parking.

ATTENTION! To stop the tractor in an
emergency situation, step sharply on

both clutch and brake pedals.
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Stopping the engine

IMPORTANT! Prior to stopping the
engine, lower the attached agricultural
implement on the ground and let the
engine run at 1000 rpm for 3...5 min.;
this allows the diesel coolant tempera-
ture to be reduced.

To stop the engine:

put the fuel feed control lever to the
rearmost position (corresponding to
engine minimum idling rotational
speed);

pull the engine stop handle as far as it
will go and hold it in this position until
the engine fully stops;

disengage the PTO;

put all the distributor-valve handles to
the neutral position;

lower the mounted machine onto the
ground;

place the SB switch to its OFF position

to avoid the discharge of the storage
batteries.
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RUNNING-IN

IMPORTANT! The first 30 hours of
operation of the tractor affect strongly
the further performance and service
life of the tractor, especially as regards
its engine.

Your new tractor will work reliably and for
extended period of time, given proper
running-in procedure and the required
service operations carried out on time as
recommended.

ATTENTION! For the first 15 hours of
running-in operation, the tractor should
be used on light-duty haulage jobs,
while the rest of time — on light-duty
field work involving the use of the hy-

draulic lift linkage (HLL).

During the 30-hour running-in period, ob-
serve the follows safety precautions:

1.

Keep a constant watch over the read-
ings of the instruments of the lubrica-
tion, cooling, and feed system. Monitor
the level of oil and of other fluids in the
tanks and bottles.

. Check the external connections and

joints for tightening; retighten them, if
required.

. Neither overload the engine, nor allow

the engine to run with smoky exhaust
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or drop in the rotational speed. The
signs of overloading are as follows:
sharp drop in the rotational speed,
fumes and failure of the engine to re-
spond to the fuel-feed boost. Opera-
tion under load in higher gear causes
excessive wear of engine rubbing
parts.

. Operation of the tractor at low load, in

a too low gear, but at high rotational
speed of the engine may result in ex-
cessive fuel consumption. The correct
choice of gearing for specific condition
of operation saves fuel and reduces
the wear of the engine rubbing parts.

. Avoid extended periods of operation of

the tractor under no-load conditions at
maximum or minimum rotational
speed of the engine crankshatft.

. To ensure the correct break-in of the

rubbing parts of the clutch in the run-
ning-in process, smoothly engage and
disengage the clutch more frequently.

. Perform regularly the daily mainte-

nance in conformity with the recom-
mendations specified in Section 9
“Scheduled Maintenance” of this Op-
eration and Service Manual.

. Clean the coarse oil filter after 10

hours of running-in of the tractor.
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POST-RUNNING-IN MAINTENANCE (30 hours of operation)

10.

11.

Inspect and wash the tractor.

Listen to all tractor units and compo-
nents for normal running.

Check the tightening torque of the
bolts attaching the cylinder head. Re-
tighten them, if necessary.

Check the valve stem-to-rocker arm
clearances. Readjust them, if neces-
sary.

Clean the engine and gear-box cen-
trifuge rotors.

Clean the gear-box screen filter.
Check tension of the alternator driv-
ing belt. Readjust, if necessary.

Drain sludge from the engine fuel
tanks, coarse and fine filters.

Check and adjust, if necessary, the
free travel of the clutch and brake
pedals, and the pneumatic system.

Check the storage battery condition;
clean the terminal connections and
vent holes.

Change olil in:
the engine crankcase;
transmission;

the front PTO reduction-gear box (if
installed);

hub reduction-gear boxes and the
FDA beam casing;
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12.

13.

14.

15.

16.

17.

Change the paper filtering elements
of the engine oll filter.

Grease the clutch disengaging bear-
ing.

Drain condensate from the pneumat-
ic system receiver-bottles.

Check and restore, if necessary, the
tightness of the air-cleaner and the
air intake duct.

Check the functioning of the engine,
steering control, brakes, driving con-
trols, lighting and signalling systems.

Gun-grease all the lubrication points.

Note: Performing these operations is de-

scribed

in the section “Scheduled

Maintenance”.
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AGGREGATING THE TRACTOR WITH AGRICULTURAL MACHINES AND IMPLE-

MENTS

General information provided in this Sec-
tion will help to use efficiently the BELA-
RUS 1523/1523B/1523.3/1523B.3 with a
great variety of machines and implements
(hereinafter referred to as the machines
or technical facilities) to be used in the
agriculture.

Aggregating the tractors with other ma-
chines involves a complex of operations
related to selection of machines, deter-
mination of feasibility and techniques of
attaching the machines to the tractor,
with the tuning and adjustment of units
and mechanisms of all the components
of a machine-tractor aggregate (MTA).

As regards the method of ganging (ag-
gregating) with tractors, all the agricul-
tural machines (implements) are classi-
fied as follows:

* The tractor-mounted ones are to be
attached to the tractor’'s three-point
hitch linkage. The machine weight in
the transport position is fully trans-
ferred to the tractor.

» The semi-mounted ones are to be
attached to the three-point hitch link-
age run on supporting wheels. The
machine weight in the transport posi-
tion is partly transferred onto the trac-
tor and partly is supported by the
wheels of its own. When rearranging
the machine from the working position
to the transportation one, the point of
attachment to the tractor is forcedly
shifted to a new position as to height.

 The semi-trailed ones are to be at-
tached in the same way as the semi-
mounted are, but when rearranging
the machine from the working position
to the transportation one, the point of
attachment to the tractor does not
change its position as to height.

* The trailed ones are to be attached to
the haul-and-draw coupling arrange-
ment of the tractor. The machine
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weight is carried by its own running
gear. When rearranging the machine
from the working position to the trans-
portation one, the point of attachment
to the tractor does not change its posi-
tion as to height.

* The fitted ones are to be attached to
the tractor by means of additional as-
sembly units using the mounting holes
available on the tractor. The machine
weight is fully taken by the tractor. In-
stallation of fitted machines shall be
only done subject to the approval of
the Manufacturer. In case of installa-
tion of a machine unauthorized by the
Manufacturer, all the consumers’
claims and unsatisfactory equipment
reports shall be sent to the entity
which has installed and checked the
equipment.

The Belarus tractors are equipped with
various working equipment to be used for
aggregating in standard and optional kits
thus providing a means for coupling and
joint operation of all the agricultural ma-
chines and implements which comply
with tractor’s hitch and/or haul-and-draw
mounting dimensions and energy re-
guirements. In addition, the provision of a
power take-off shaft (PTO) and free out-
lets of the hydraulic system make it pos-
sible to drive tools of the attached ma-
chines/technical facilities by either me-
chanical or hydrostatic method.

This Section contains the information on
the working equipment intended for ag-
gregating with the tractor; the methodol-
ogy of choosing the machines for aggre-
gating with the above-stated tractors as
well as admissible loads and speed re-
gimes of the tractor when combined in a
machine-tractor aggregate.
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ADJUSTING THE WHEEL TRACK
Front Wheels

With the standard tyres

420/70R24
Wheel po- | Wheel track,

sition mm
A 1540
B 1635*
C 1850
D 1950
A 1700
B’ 180
C 2020
D’ 2090

The positions of wheels with invert- A, B, C, D: standard installation of the disk with a

ed disks (primed letters) should be remounted rim;
only used in exceptional cases. A, B, C’, D: re-arrangement of the disk and the
rim.

* As shipped from the Manufactur-
er

Rear wheels

Hub mount-

ing dimen-

st;g(;gr d Vgg;(_el Wheel track | sion* H to
. . width K, mm | half-axle

size tion
end-face,
mm

520/ A 1600...1900 155...5
70R38 C | 1950...2440 | 245...0
18,4R38 A 1480...1900 215...5
C 1950...2440 245...0

** Changing the wheel track by the amount of
n corresponds to a shift in the hub position
by n/2 from each side.
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TWINNING THE REAR WHEELS TO REDUCE THE SPECIFIC PRESSURE OF THE

GROUND
Tyre standard | Wheel |_I|nUb dTﬂ?:EE'
size in pack- | track width | _. 9 Remarks
sion Hi, Ha,
age K1, K2, mm mm
520/70R38 + Distance
+distance | Ky =1500 |y~ 490 piece* 1522-
piece + K2 = 2930 3109020
+ 520/70R38
18.4R38 + | K1 =1480 | Hi=215 .
+18.4R38 | K»=2440 | Hp=o | Paredhubs

*  The distance piece 1522-3109020 intended for twinning
the wheels from optional additional package can be
used instead of hub pairing.
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INTER-ROW CULTIVATION OF ROW CROPS ON TYRES OF STANDARD TYRE
PACKAGE

Wheel track K, mm
Inter-row widths .
M. mm front rear Main row crops
420/70R24 520/70R38
18.4R38
800 1540 (A) 1600
900 1800 (B') 1800* * Potato in drills,
corn, cotton

1000 2020 (C" 2000

Tyre parameters

Tyre standard Sectional width, Static-load tyre
) . Tyre package
size mm radius, mm

420/70R24 420 569
standard

520/70R38 520 795

18.4R38 467 805
11.2R24 284 567 additional

11.2R42 284 745

Protective Margins for the Tractor Wheels during the Row-Crop Cultivation

Basic crops Protective margin, mm
Beet 80
Corn 120
Potato in drills 200
Cotton 200
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HITCH AND HAUL-AND-DRAW COUPLERS

Rear Hitch Linkage

For machines: mounted and semi-mounted

b= = Rear PTO

L 3 _._A
© PRy
[+ QHM
= G
o ]
—= @% o
@~
. 1100 ~ B75H om 2
For the width between the jeint points of 965
Type of hitch arrangement (category) HY-3 (Cat. 3) HY-2 (Cat. 2)

Lower links

One-piece, with QHM ***

Lower link length, mm 1060
) , of the top link 51
Hinge width, mm _
g of the lower links 45
Nominal diameter of |pin of the top link @32 @25
coupling elements, .
mm hlnges of the lower 37 28
links
Dlstan_ce from the PTO end-face to the 668 (654*)
mounting axis, mm
at the mounting axis 68
Carrying capacity, KN  [at the 610-mm 45
overhang
Machine support height * 685 610

*  Dimensions attributed to the machine to be attached.

**  PTO 3 tail-piece.

*** QHM — a quick-hitch mechanism with replaceable hinges, Cat. 3 and 2.
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Front Hitch Linkage

For machines: mounted and semi-mounted

Front wheel axle

Front PTO i o 9
5 i
— 109
iy W 734 o .
i P
s \r ‘
1262
For the width between the joint points of 825
Type of hitch arrangement (category) HY-2 (Cat. 2)
Lower links Composite, with rolled-in
hinges
Lower link length, mm 885
Hi ith of the top link 51
inge width, mm .
g of the lower links 45
Nominal diameter of coupling  |PIn of the top link 025
elements, mm hinges of the lower links 028
Distance from the PTO end-face to the mounting axis, mm 550
) , at the mounting axis 25
Carrying capacity, kN
at the 610-mm overhang 23
Machine support height * 610

* Dimensions attributed to the machine to be attached.
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Haul-and-Draw Coupler TCY-1 (cross-bar)

For machines: semi-mounted (seed planters, potato planters, potato harvesters, vege-
table harvesting machines, and others), semi-trailed (mowers, pickup bailers, root-
vegetable top harvesters, fertilizer placers, etc.); trailed (disk harrows, soil cultivation
units, stubble breakers, trains of coupled harrows, cultivators, seed planters, etc.).

Right-hand lower link ; a L]

=
¢

¢

J7

1/

1

-0

o
720

=

Left-hand lower link

Hitch coupler type TCY-1

a crossbar at the mounting axis of the
rear hitch linkage

Distance from the PTO end-face to the|668 (654%*)
mounting axis, mm

Coupling pin diameter, mm @30
Vertical load on the TCY, kN 6,5

* PTO 3 tail piece.

ATTENTION!!

» The TCY-1 coupler is intended for joint operation with agricultural machinery at a
speed not exceeding 20 km/h and fitted with a hitch yoke of their own to be
attached to the crossbar.

* Aggregating the trailers and/or semitrailers (of special- or general-purpose) with
the tractor by means of the TCY-1 coupler is strictly prohibited.
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Lift Coupler

Purpose: to fasten the hitch and haul-and-draw couplers of appropriate coupling dimen-

sions.
O A A
— i #a - b;.
O
o Y
©
@ 167
H @ O <Z)
B ,x Ol g
i
Rear PTO o
o |°|.
O | 9| Guiding plates
) (on both sides)
o Y
35 | |
Lift coupler Vertical guiding plates are made

with holes

Special features

Possibility of changing the position
of hitch couplers as to height in 65-

holes axis of the guiding plates, mm

mm steps
Version of make installed** Version “1” | Version “2” | Version “3”
Hole diameter “a”, mm 24 20
Slot width “b”, mm 34 30
Dimension over slots “c”, mm 330
Distance from the PTO end-face to coupling 55 (41%)

* PTO 3 tail piece.

** Version “1” is used in the standard kit. In Version “2” there is no top hole in the guid-

ing plates.

Certified hitch couplers of other manufacturers make with suitable coupling dimensions
may be used subject to mandatory adherence to permissible loads.
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Haul-and-Draw Coupler TCY-2P

For machines: semi-trailed (semi-trailers, fertilizer placers, etc.); pull-type (disk harrows,
soil cultivation units, trains of coupled harrows, cultivators, seed planters, etc.).

O
1 O

it
f

T

©
i ©
| ©
| f\}

Rear PTO

261

C @ O OO0 O O &

e S

i

Coupler TCY-2P (Python)

Cantilevered pin, free to be relocat-
ed stepwise in the vertical plane with
the increments of 65 mm.

Type of the hitch coupler

Position of the yoke for PTO-driven machines Below or above the PTO axis

Distance from the PTO end-face to the mounting

. 110(96%*)
axis, mm
Coupling pin diameter mm 240
Vertical load on the coupler, kN 25

* PTO 3 tail piece.

ATTENTION! NEVER install the above coupler at the 1st and 2" holes from the bot-
tom.
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Haul-and-Draw Coupler TCY-3B

For machines: pull-type (2-axle trailer of an automobile-type and others); semi-trailed
(mowers, pick-up hay bailers, haulm removing machines, etc.).

180

324

Coupler TCY-3B
Type of the hitch coupler a yoke with the possibility of step-
wise displacement with increments
of 65 mm
Position of the yoke for PTO-driven machines below the PTO axis
Distance from the PTO end-face to the mounting 400
axis, mm
Vertical load on the coupler, kN 12

* PTO 3 tail piece.

ATTENTION! NEVER install the above coupler at the 15t holes from the bottom.
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Haul-and-Draw Coupler TCY-1M-01

For machines: semi-trailed (semi-trailers, fertilizer placers and the like); pull-type (disk
harrows, solil cultivation units, trains of coupled harrows, cultivators, seed planters, etc.).

J

€1070000000

\
%,

282

50

Coupler TCY-1M-01

drawbar with the possibility of dis-
placement in the horizontal plane with
respect to the rear PTO end-face

Type of the hitch coupler

Distance from the PTO end-face to the mount- 1st position 2nd position
ing axis, mm 400(386%) 500 (486%)
Coupling pin diameter, mm 30

Vertical load on the HDL, kN 12 8

* PTO 3 tail piece.
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The rear hitch linkage HY-2(3) is made to
Cat. 3, with a potential of being readjust-
ed to Cat. 2 by replacing the independent
joints of a quick-hitch mechanism (GHM).
The provision of replaceable Cat. 3 and 2
joints makes it possible to carry out sim-
ple readjustments and to use agricultural
machinery for Class 2 and 1.4 tractors in
adverse weather conditions or on heavy-
textured soils.

The left-hand drop link is set to 740 mm
and needs no readjustment, but in case
of exigency.

The drop links are provided in addition to
the main hole for coupling to the lower
links with a slot to join up the wide-span
machines and to follow the field relief
more closely (cultivators, planters, and
others).

The automatic hitch couplers CA-2 and
CA-1 can be provided for the rear and
front hitch linkages, respectively.

A single crossbar TCY-1 is provided to
be installed at the rear hitch linkage axis.
When the PTO shatft is to be used, a uni-
versal-joint shaft with the nominal length
of 1000 mm may be recommended. In
this case the mounting axis should be
located at the middle of the universal-
joint shaft; otherwise the PTO will be
overload.

The tractor is equipped with three pairs
of free hydraulic system outlets intended
for connection to attached technical fa-
cilities (if no front coupler HY-2 is availa-
ble).

The oil consumption through the outlets
is 45...55 I/min. (depending on the tech-
nical condition of the hydraulic pump).
The oil intake by the hydraulic cylinders
should not exceed 25 I. The oil level in
the hydraulic tank shall be carried out
with the service cylinders rods fully
drawn-in.

To avoid the oil losses when aggregating
the technical means or in case of unex-
pected disconnection, the quick-hitch
mechanisms, cut-off and break-off fittings
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are provided (male half-couplings and
break-away couplings), which are deliv-
ered optionally in the tractor's SPTA Kkit.

ATTENTION! The hydraulic system of
the attached machine shall be coupled
to the tractor hydraulic system by
means of quick-hitch couplings. The
coupling devices of semi-trailed ma-

chines should have adjustable support.

The hydrostatic power takeoff is possible
through one of the outlets for driving the
auxiliary hydraulic motors. To avoid
overheating of the hydraulic system, the
operating pressure shall not exceed 11
MPa that corresponds to the power of
not more than 10 kW. To drain oil from
the hydraulic motor bypassing the dis-
tributor, a separate pipeline is fitted.

The tractor incorporates the hydraulic
valves and accessories with nominal
cross-section [y = 12 mm and coupling
thread M20x1.5. If necessary, the suita-
ble adaptors with nominal cross-section
of at least [y = 12 mm should be made
by the user for connecting the machines
with other fittings than those specified
above.

The haul-and-draw coupler TCY-3B (lift
type), page 181, and TCY-2P (tuna “Py-
thon”), page 180 are used as intended.
The TCY-2B coupling element is located
at the distance of 111 mm away from the
PTO end-face and will accept a substan-
tial vertical load with sufficient longitudi-
nal stability of the aggregate. The TCY-
3B yoke is located at the distance of 320
mm away from the PTO end-face, thus,
making it possible to attach the semi-
trailed and pull-up machines with active
drive and providing a larger angle be-
tween the tractor and the facility while
the aggregate is turning. To achieve the
required handling criterion, the vertical
load on the TCY-3B yoke is reduced as
compared to that on the TCY-2B yoke.
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The structure of lift outfit guiding plates
provides for installation of coupling
members (a hook instead of a yoke, or
other) made by other manufacturers.

For aggregating the PTO-driven ma-
chines, a coupling arrangement TCY-1M-
01 (a drawbar) with changeable position
of the coupling member with respect to
the Cat. 3 and 2 PTO (500 and 400 mm,
respectively) is provided.

If the tractor is fitted with the TCY-1M-01
(a drawbar), the TCY-2P (“Python”) is not
installed. When the TCY-1M-01 and
TCY-2P are installed, the coupler TCY-
3B (a yoke) can be left in its upper posi-
tion. Also, in all these cases no disman-
tling of the rear hutch linkage is required.

The front-mounted hitch coupler Type
HY-2 is similar to that of the rear one as
to its design. It is mounted in place of the
front counterweights and serves for mak-
ing up the combined aggregates (a culti-
vator in front, seed planter in the rear,
etc.), for mounting the echeloning im-
plements (forward and side-mounted
mowers, and others) as well as for trans-
porting the certain machines from
amongst rear-mounted combined aggre-
gates in case of long trips.
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PTO

Tractor: PTO tail-piece

Machine: PTU shaft

612
B

g

e

(5]
L =]

45.2

o Rotational speed,
Tail-piece Power transferred,
PTO rpm
type , kW (h.p.)
PTO Engine
Rear, inde- PTO 1C 540 1924 60 (80)
pendent PTO 1 540 1924 60 (80)
PTO 2C 1000 1909 60 (80)
PTO 2 1000 1909 92 (125)
PTO 3 1000 1909 125 (170)
Front, inde-
pendent PTO 2 1000 1845 50 (68)
Rear, syn- PTO 1C and 3,8 rev. per m of travel 60 (80)
chronous 1 6,2 rev. per m of travel
PTO 2 and 3
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Using the PTO

The PTO shaft is intended for driving the
active tools of the agricultural machines.
The tractors are equipped with the front
and rear power take-off shafts (PTO).
The front PTO is used either with the
front hitch coupler or its bracket (with no
links of the hitch coupler installed). It is
intended for driving the front-end ma-
chines/units (rotary cultivators, mowers,
pumps, etc.). The front PTO is installed
optionally. The rear PTO provides for
both independent and synchronous drive
of machines, while the front one — only
independent drive.

The rear synchronous PTO is only used
in those cases, when the MTA should
perform a certain number of operations
over a given path (for example, sowing)
and drive active wheels of machines
based on trailers and semi-trailers; in this
case, the tail-piece used does not matter.
The ground speed should not exceed 10
km/h.

ATTENTION!

* It is obligatory for the universal-
joint shaft drive of the agricultural
machines to be attached to have
safety elements (overrunning and
safety clutches). The choice of over-
running and safety clutches depends
on the type of the agricultural machine
to be used as well as on the MTA op-
eration mode. When the rear PTO is
employed at 540 rpm and the front
PTO at 1000 rpm. it is necessary to
install a safety clutch on the side of
the power take-up shaft (PTU); the
clutch restricts the power takeoff be-
yond the permissible limits (to no more
than 60 and 50 kW, max., respective-
ly). The safety clutch may be also in-
stalled for protecting from overload. To
protect the PTO drive from overload-
ing when combining the agricultural
inertial-type machines with the tractor
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(pick-up presses, forage-harvesting
complexes and the like), a universal-
joint shaft together with an overrun-
ning clutch fitted on the PTU side,
shall be used.

The telescopic universal-joint shafts
provide the transfer of torque. The
type of universal-joint forks and length
of the universal-joint shafts is deter-
mined in accordance with the distance
from the hitch point to the PTO and
the PTU and the method of coupling
of machines to the tractor. With the lo-
cation of the PTU with respect to the
PTO on the machine to be attached
which conforms to standards, em-
ployment of standard-make universal-
joint shaft is possible.

It should be kept in mind that, when
the distances from the hitch point to
the PTO and the PTU differ (i.e., vast-
ly larger or lesser), the uneven rotation
arises and the manoeuvrability of the
tractor-machine combination suffers.
Thus, it leads to reduced reliability and
violation of agricultural regime of the
MTA. In this case, it is necessary to
use a universal-joint shaft with the
constant speed joints (it should be
part of the agricultural machine Kkit).

The PTO shall be disengaged:

1. After the MTA is stopped (provided
the operation cycle of the agricul-
tural machine to be attached is ter-
minated);

2. When the agricultural machine is
raised to its transport position (valid
for semi-mounted and mounted ag-
ricultural machines);

3. When making sharp turns (valid for
semi-mounted, semi-trailed and
trailed agricultural machines).

It is recommended to disengage the
universal-joint shaft from the tractor
when on a prolonged running session
to other locations.
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* NEVER engage the PTO:

1.

With the tools of the agricultural
machine (rotary cultivators and the
like) lowered onto, or put deep into,
soil;

. If the material used in the techno-

logical process is on working tools
of the agricultural machine or the
tools are clogged;

. When the angle of inclination (of

deflection) of the cardan driveline
exceeds 20 degrees in whatever
plane.

* When attaching the agricultural ma-
chine (with an active drive), be sure to
proceed as follows:

1.

. On installing

Check to see if the speed regime to
be selected corresponds to the type
of PTO and PTU tail-pieces in-
stalled;

. Make sure that the inner forks of

joints of the intermediate (telescop-
ic) shaft are in the same plane,
since non-observance of this re-
quirement results in overload of the
cardan driveline and the PTO
mechanism;

the universal-joint
shaft, make certain that the tele-
scopic elements of the driveline do
not abut tractor components and,
also, the telescopic parts overlap
sufficiently (110...120 mm), since at
less overlap the driveline can get
open;

. Lock the lower links to exclude any

possibility of transverse displace-
ment when mounted or semi-
mounted agricultural ma-
chines/implements are attached,;

. If required, limit the lift height of

mounted and semi-mounted agri-
cultural machines/implements into
the transport position, to exclude
the possible contact and damage of
the universal-joint drive as well as
to ensure a sufficient gap between
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the tractor and the agricultural ma-
chine/implement.



BELARUS-1523/1523B/1523.3/1523B.3

Aggregating the Tractor

UNIVERSAL-JOINT SHAFTS WITH PROTECTIVE ENCLOSURE
(accessory of the machine to be attached)

Universal-joint shaft of the type “10”

Telescopic, with universal joints and a
protective enclosure.

Universal-joint shaft of the type “20”

PTU

Telescopic, with a universal joint, a con-
stant-velocity universal joint and a pro-
tective enclosure.

Universal-joint shaft of the type “40”

PTU

Telescopic, with a safety coupling and
universal joints with a protective enclo-
sure.

Universal-joint shaft of the type “50”

PTO & £}

PTU

Telescopic, with a safety coupling and
constant-velocity universal joint with a
protective enclosure.

Universal-joint Toraue Universal-joint shaft .
shaft designa- aue. length, mm Enclosure di Standard
tion * N-m ameter, D, mm
L L1
10.016 160 510 150
10.040 400 560 175
State Standard
10.063 630 ol | L=13sL 200 (FOCT), 1SO
10.1000 1000 o 220

* Decimals after the point cover universal-joint shafts, type 20, 40, 50.
L is the distance between the centres for a fully drawn-in universal-joint shaft (nominal length).

L1 is the operating length of the universal-joint shaft.

Di1=1.75 is the diameter of a constant-speed universal joint enclosure.
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Installation of the Universal-Joint Shaft

Universal-joint

Type of uni-
versal-joint Hitch coupler Tail-piece type shaft nominal Standard
shaft length, mm
HY-3 PTO 1C, 1,3 610; 710
o TCY-1XK PTO 1C, 1,2 510
10" or “40 State Standard
Tl PTO 3 710 (rOCT)
TCY-3B
“20” or “50” TCY-2 PTO 1C,1,2,3 710

Installation of a universal-joint
shaft with protective enclosure,
together with the PTO hood,
ensures safety of the joint.

The end yokes should be
aligned in one plane

Universal joints inclina-
tion angle (deg., not

more than)

PTO

Univer-

constant-
velocity
cardan joint

Engaged

25 (50 for
short period
of time)

Disen-
gaged

55

The overlapping of the shaft
telescopic members shall be at
least 110 mm to prevent sepa-

ration and/or jamming of the connection.

110 mm (at least) |

d)
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Choice of a Universal-Joint Shaft Type

Usually, the operating manuals for the machines to be aggregated specify the required
power and rotational speed of the PTO. To choose the universal-joint type, the refer-
ence factor is the torque which can be determined from the nomographic chart below:

Power, Rotational Torque
kW (h.p.) speed, rpm Nm

100
80

60
50

40
30

20

N W 0 O

» 1000 rpm, 540 rpm — Standard rotational speed of the PTO.
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PTO Drive without Universal-Joint Shaft

M16x1.5 110 1 110 | 20 At

i |
2 pins [ 15*max | . 10*min
216210.063. 1]

90

|
v/ /]
7
C*min

-

9]

&
#1620 %48

, ZTZG_’min
N
N
D
T

2 holes W16 105 | 105 | \Procasing/ | |33* R

thread depth 25 mm aggregated

A number of units can be installed on the

PTO directly, without a universal-joint Type of PTO tail-piece A* C* min
shaft (reduction gear boxes. hydraulic PTO 1: 1C: 2 90 540
pumps and others). In this case, it is PTO 3 140 250
necessary to provide alignment of hous-
ings to 162-mm diameter in the PTO
cover. To avoid abutment against the * The Qimensions attributed to the attached
tractor, grooves should be made on the machines.

side of the end-face and at the outlet of

the PTO spline outlet. If required, the

PTO cover fastening studs can be re-

placed with longer ones of the same

thread diameter. Also, the lift hitch can

be dismantled.

The procedure of attachment or installa-

tion of the units/implements on the front

and rear PTO is the same.
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CONDITIONS OF SAFE AGGREGATING

To ensure the reliable and safe operation
of the tractor, keep to recommendations
for loading and stability specified in the
Table below.

Parameters determining the condition of a safe aggregating of the tractor within the
MTA

Permissible loads on the axles

Tractor axle

Loads range, kN

Front Tr=10 me 12...45
Rear Tr=10 mr 20...70
Total maximum load on the tractor axles, kN
T=Tr+TRr <90
The range of basic weight parameters of the tractor-based MTA, kg
mr MR mr
1200...4500 2000.. .7000 9000>

and limited by the factors, as follows:
Permissible axle loads.

Running speed.
Wheel tyre pressure.
Wheel track size.

The tractor operating weight without machine, mwrr, is determined by tractor’'s outfit

Total carrying capacity of tyres, used on the tractor.

Total axle load is subject to reduction in the following cases:

In case of twinning the wheels

by 20 %

beyond 1800 mm

In case of augmentation of the wheel track by 7% per each 100 mm of its increase

Ksteer= Mr/MRrT >0.2
Total operating weight of the towed vehicle, kg <15000
Total trailed operating weight, taking into account the
critical longitudinal slope of 12 deg., kg >12000

where me is the front axle part of the total
tractor operating weight in aggregate
with a machine or without machine; mr is
the rear axle part of the total tractor op-
erating weight in aggregate with a ma-
chine or without machine; mr is the max-

imum allowable weight of the tractor
supported by the front and rear wheels;
Tr and Tr are allowable loads on the
front and rear axles, respectively; Tt is
the maximum permissible total load on
the tractor axles and Ksteer- is the steera-
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bility criterion.

The actual values of the weights mrr;
mr; mr and mr are to be determined by
weighing on a weighbridge or by any
other available method. To determine mr
and mg, the tractor shall be placed on
the platform of special balance with its
front and rear wheels, in turn; while the
wheels of the other axle shall be on hard
surface level with the balance platform.

ATTENTION!

* Load on the tractor front axle in an
aggregate with an agricultural ma-
chine should be at least 20% (0.2)
of the tractor own weight without
attached machine. Otherwise, the
tractor will not demonstrate sufficient
steerability and longitudinal stability.
The indicator of the load adequacy is
a Csteer factor (see Table 7-20) which
is a ratio between the front-wheel part
of the total tractor + machine weight
and the operating weight of the tractor
without the machine.

» If the front axle load is insufficient, in-
crease the tractor operating weight in
accordance with recommendations of
this Manual as regards the tractor
loading and ballasting. In all instanc-
es, the total amount of loads shall not
exceed the total load-carrying capacity
of the tractor tyres specified in table of
loads on the tyres (see Table 7-21)). If
the load values obtained as the re-
sult of weighing, calculations and
additional ballasting is greater than
the permissible values, the aggre-
gating of such ma-
chines/implements is forbidden.

The Expedient loading and stability can

be provided by following the recommen-

dation given below:

» Following the recommendations of the
Operating Manual for the Tractor.

» Using the recommended standard size
of the tyres only.

* Inflating the tyres to the pressure val-
ues necessitated by the tractor axle
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loads, jobs to be performed, and soil
and weather conditions. The recom-
mended tyre inflation pressures for the
tractors with due account of actual
loads can be found in Tyre Load-
Capacity Table (Table 7-21). The tyre
capacity decreases as the speed in-
creases and the inflation pressure in
tyres decreases.

Maintaining the adequate speed when
performing the field and transportation
works.

Combining the aggregating methods
(working with the front and rear hitch
linkages used at the same time) and
ballasting.

The total maximum weight of the trac-
tor which falls on the front and rear
wheels of the tractor should not ex-
ceed 9000 kg, with due observance of
allowable axle loads.
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RECOMMENDATIONS FOR IMPROVING THE GRIPPING-AND-TRACTION PROP-
ERTIES OF THE TRACTOR AND SATISFYING THE STEERABILITY CRITERION

The tractor design provides for possible
variation of the tractor operating weight
and improvement of gripping and traction
properties by way of tire ballasting and
twinning of wheels as follows:

Twinning of the front and rear wheels
of the tractor.

Filling the tyre tubes of tractor wheels
with liquid.

Using the standard (front) ballast and
optional ballast (counterweights) to be
installed on the rear or front hitch cou-
pler.

Twinning the wheels makes it possible to
reduce substantially the specific pressure
on the ground and to preserve the soil
structure, especially that of wetted fields.
Twinning the wheels on dense soils
makes it possible to improve the gripping
and traction characteristics of the tractor,
especially in conjunction with correct
choice of the combination method: the
values of the load and ballasting should
not exceed the permissible values.
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ATTENTION!

For highly efficient employment of the
tractor on jobs of different kinds, in a
wide range of traction, it is necessary
to follow recommendations on loading
duties (see Table 7-20).

Additional loading of the wheels by
filling liquid (solution) into the tyre
tubes of the tractor should be only
used in case of insufficient tyre grip
with the soil under adverse condi-
tions (water-logged ground, etc.). If
tyre gripping is satisfactory, filling the
tyre tubes with liquid is not recom-
mended, as it results in overload of
the transmission and working equip-
ment attached to the tractor.

The tyres filled with liquid impair the
smoothness of tractor running at
speeds exceeding 20 km/h (transpor-
tation works).

ATTENTION! NEVER fill in the tyre
tubes to their full volume, because it
can result in the tyre carcass break in
case of running over an obstacle on
the road.
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Allowable Loads on the Tractor Tyres Depending on the Pressure in the Tyres

Tyre !_oad Speed Speed | Load per tyre, kg, at the internal pressure, kPa
index symbol |, km/h 60 80 100 | 120 | 140 | 160 | 180/200

10 1700 | 1875 | 2050 | 2230 | 2405 | 2585

420/70R24 130 A8 20 1535 | 1720 | 1845 | 2030 | 2210 | 2335 2850
30 1340 | 1500 | 1605 | 1765 | 1925 | 2035 | (190«Ma)/-
40 1250 | 1400 | 1500 | 1650 | 1800 | 1900
10 2485 | 2940 | 3350 | 3725 | 4080 | 4410 4710/-

520/70R38 150 A8 20 2250 | 2660 | 3035 | 3370 | 3690 | 3990 4275/-
30 2020 | 2390 | 2725 | 3030 | 3315 | 3585 3830/-
40 - - 2545 | 2830 | 3100 | 3350 3600/-
10 2925 | 3240 | 3555 | 3870 | 4185 | 4710/5025
20 2395 | 2655 | 2915 | 3170 | 3430 | 3690 4275/-

18.4R38 146 A8

30 2085 | 2310 | 2535 | 2760 | 2985 | 3210 3830/-
40 1950 | 2160 | 2370 | 2580 | 2790 | 3000 3600/-

1. The pressure shall be set in the “cold” tyres.

2. When performing the works requiring large traction forces on the hook, set the
pressure as for the speed of 30 km/h. When performing the transportation works
on the roads with hard pavement, increase the pressure by 30 kPa.
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SELECTING THE MACHINES TO BE AGGREGATED WITH THE TRACTOR

A great number of various technical fa-
cilities intended for agricultural tractors
are now in service. These machines offer
different technical characteristics which
are defined by the type and conditions of
jobs they are intended for.

The Operation and Service Manual pro-
vides for the information on the tractor
design, capabilites of the working
equipment designed to be aggregated
with the tractor, load duties and regula-
tions for safe operation of the tractor that
makes it possible to select and aggre-
gate the machines correctly. In any case,
the recommendation given by the Manu-
facturer cannot be all-inclusive for all the
cases of operation of the tractor, be-
cause even when the tractor is operated
in pair with the same machine, its power
parameters as well as impact of the ma-
chine and soil on the tractor are substan-
tially different under various operating
conditions.

The selection, outfit and employment of
the tractor within a MTA based on specif-
ic machines are specified by the tech-
nical documentation for operation of the
machines attached to each machine to
be aggregated.

ATTENTION! Prior to aggregating or
purchasing the specific machines, make
sure that it is capable to operate in com-
bination with a BELARUS tractor by pro-
ceeding as follows:

1. If possible, obtain the recommenda-
tions from the vendor (manufacturer)
of the agricultural machine.

. Make a thorough study of the Opera-
tion Manual for the tractor and ma-
chine.

. Check the compliance as to:

* power consumption;

* load capacity of its mounting devic-
es;

* its mounting dimensions, including
the conformance of the PTO and
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the machine universal driveline co-
ordinates;

» critical loads on the HDC, tyres,
and tractor axles.

. Make sure that all the working equip-
ment required for aggregating the ma-
chines (PTO tail-piece of necessary
standard size, front hitch coupler, re-
versible operating post, auxiliary
spacer-ring piece for tyre twinning,
hoses, break-away couplings, etc.) are
available. Order or purchase it at extra
cost, if required.

. Check the tractor’s capability of mov-
ing within the MTA:

» estimate the steerability;

» possibility of running at the speeds
required for fulfilling certain jobs;

» off-road capability.

. Check the possibility of joint operation
(in both transport and working posi-
tion) of the tractor with the machine.

Tractors BELARUS of the models de-
scribed can be used on almost entire
range of farm jobs of general-purpose, in
various soil and climatic zones, within a
MTA combination based on machines
with an average draft resistance of
25...30 kN. The tractors can be aggre-
gated with the machines intended for op-
eration with the tractors having the power
exceeding 200 hp (such as BELARUS
2522, K 700 and other tractors of class
4...5) under favourable conditions (soils
of normal moisture, with specific re-
sistance of rs < 35 kN/m?). On heavy
soils and under adverse climatic condi-
tions, the employment of machines de-
signed for Class 1.4 and 2 tractors is
conceivable. These tractors can be used
for cultivation of row crops following spe-
cial agronomic techniques which call for
an expanded wheel track to ensure un-
obstructed run of the tractor.
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The availability of the standard and addi-
tional equipment for aggregating makes
it possible to use the tractors in agricul-
ture in various combinations for power-
consuming applications.

The working width and operating depth
of an implement/machine depend basi-
cally on the specific resistance of soils
which defines the operating speed range
with due account of the agricultural re-
quirements. The heavier is the soil, the
higher is the unit resistance. Based on
the average traction effort of 27...36 kN

developed by a Class 3 tractor on a
stubble field, a rough estimate of the
working width for the main power-
consuming agricultural machine coupled
to a tractor on average soils has been
made. The results shown make it possi-
ble to choose agricultural ma-
chines/implements by their working
widths including echelon arrangement
obtained by means of coupling devices
(harrows, cultivators, seeding machines,
etc.). The figures given in Table 7-22 are
approximate.

Unit resistance P for medium
Technical means soils, kN/m, at a speed of v * = 5| Feasible working width, m
km/h

Share plough 12...14 2,0..25
Disk harrows 16..2.1 up to 12
Share scufflers 6.0...10.0 3..4
Cultivators 1.6...3.0 up to 10
Sowing machines 1.2..1.8 up to 12
Reaping machines 1.2..1.5 up to 15
Combine harvesters:

silage harvesters 2.6..3.3 up to 3.0

beet combine 6...12 up to 3.0

potato harvester 10...12 up to 2.7
* A change in speed by 1 km/h results in the augmentation of unit resistance by up to
1%
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TILLAGE

Tillage is one of the most power-
consumptive type of field operations. The
BELARUS tractors of these models can
be used on medium and large fields with
5...7-bottom share ploughs, depending
on soil conditions.

The tractor is used as part of an aggre-
gated tillage combination in line with a
“tractor-furrow” pattern. It requires ap-
propriate wheel arrangement when run-
ning with common, swivel and turnabout
ploughs. Its aggregating with ploughs on
“tractor wheel off the furrow” is also pos-
sible. In this case, the wheel arrange-
ment pattern problem is less stringent. It
is becomes therefore expedient to twin
the rear wheel and improve the tractor
gripping and traction properties, espe-
cially with tyres filled in with liquid.

To obtain smooth tillage, the swivel and
two-way ploughs are used. They provide
for high-quality tillage, without crown
ridges and open furrows. To ensure the
trouble-free and continuous operation of
the tractor, it is recommended to use the
ploughs equipped with automatic protec-
tion facilities: after such a facility comes
into action and the plough passes over
an obstacle, the plough body automati-
cally reverts to its initial position, without
interruption of the tillable aggregate op-
eration.

When preparing for tillage, it is neces-
sary to perform the following works:

» Checking and adjusting as necessary
the rear hitch linkage.

* Rearrangement of the wheel in ac-
cordance with the tillage pattern se-
lected.

* Checking and adjusting the plough in
accordance with the directions of its
operating manual.
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To obtain the best results in ploughing, it
is important to choose correctly the type
and parameters of the plough. The
plough type, cutting width (the number of
plough bottoms) depend on the soil, its
texture, the degree of contamination with
stones and ploughing depth. Approxi-
mately, one plough bottom requires the
power of 20 kW (on medium soils).

The speed regime of the tillage aggre-
gate should be chosen taking into ac-
count the plough bottom type, soil group
and climatic conditions, and so that the
sufficient traction for overcoming the
draft resistance of the plough and inter-
mittent overloads would be achieved.

To maintain a technologically required
speed and to obtain ploughing of good
quality in case of aggravated soil and
climatic conditions, it is a good practice
to reduce the working width of the plough
by removing the last bottom or in any
other manner, if this operation is provid-
ed for by the plough design.

In case of ploughing of wet soils and on
slopes following a “tractor wheels off the
furrow” pattern, the slipping down into
the open furrow is possible. In such cas-
es it is preferable to plough using a “trac-
tor-wheel-in-furrow” pattern, with reduced
working width.
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Approximate calculation of the plough
operating width:
» Assess the type of the soil to be tilled.
» Find its specific resistance in Table 7-

23.

» Calculate an approximate operating
width for an ordinary shear plough by
the formula given below.

B=30/(a*P), roe
B — plough operating width, m;
a — ploughing depth, m;
P — unit ploughing resistance, kN/m?.

Ploughing resistance for soils P, kN/m?, at the tractor

speed v * =5 km/h,

Type of soil | Preceding cul- Sol lexiure
tural practices
- , ' - dy | :
heavy clay medium light clay- | sandy loam
loam loam peat-boggy
Winter-crop
stubble field 68 49 35 25
Chernozem |perenneal
soil grass sod 86 57 45 31
Virgin soil, old
sod field 90 71 52 39
Winter-crop
stubble field 66 ar 34 26
Perenneal
Soddy-
podzolic soil grass sod 74 56 43 30
Virgin soil, old
sod field 92 1 50 40
Winter-crop
_|stubble field 69 ar 36 22
Chestnut soil —— :
Virgin soil, old 98 58 55 29
sod field

* Change in speed by 1 km/h changes the ploughing resistance by up to 1%.
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Diagram of Wheel Arrangement for Aggregating the Tractor with 5...7-Furrow
Ploughs

The tractor wheels are in the furrow

furrow wall

S

)
[___I:l._. ——
© <
—

OJ
_ “IE -
Q'E
A = 1300...1600 mm
B = A+20...100 mm

To obtain the wheel track figure, it is necessary to add the cross section of a respective
tyre to the dimensions A and B.

The tractor wheels are out of the furrow.

furrow wall |

S

C
a

-]
o

]

(D =
C

The rear wheel track is in accordance with the twinning pattern.

250...300mm

JUT 10
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DRIVING THE TRACTOR ON PUBLIC ROADS

For as much as half of their operating
time, tractors are used on public roads,
including the hauling of agricultural ma-
chines in the transport position. All the
vehicles intended for running on public
roads shall meet more stringent safety
requirements. In this case, the tractor
and the machine/implement attached,
trailed by or mounted thereon shall com-
ply with the requirements for competent
operation and maintenance. The tractor
owner and/or operator are responsible
for observance of the officially adopted
traffic regulations and technical require-
ments imposed on road transport.

The vehicles whose width exceeds the
tractor overall dimensions shall be
equipped with cat’s eyes.

Special permits and particular regula-
tions are applied for driving the tractors
whose overall dimensions with or without
machine or implement including loaded
or unloaded trailers and semi-trailers ex-
ceed at least one of the following dimen-
sions on the public roads:

1. Height: 4 m from the road surface.
2. Width: 2.55 m.

3. Length: 20 m for tractors within a road
train.

If the load projects beyond the vehicle
clearance limits by 2 m or more.

Any departure from the above-listed
normative figures is subject to agreement
with the authorities responsible for road
traffic.

4.
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IT IS PROHIBITED TO:

Articulate the machines, transportation
of loads with the weight and/or load
distribution between the axles or tyres
exceeding the values set forth in the
Operating Manual for the tractor.

Use trailed- and semitrailed-type agri-
cultural machines including general-
purpose trailers and semi-trailers, with
no safety cables (chains) installed.
One of unoccupied holes of the hitch
linkage serves for attaching the safety
chains (cables) (the mounting hard-
ware shall be included in the scope of
delivery of the machine to be aggre-
gated).

Use trailed and semi-trailed machines
including trailers and semi-trailers of
general- and special-purpose without
service and parking brakes.

Use a haul-and-draw coupling ar-
rangement TCY-1 (crossbar) for
transporting the technical facilities ex-
cept in case of jobs to be performed in
combination with agricultural ma-
chines in the field.

Drive the tractor on roads of any type
whatsoever including railroad cross-
ings, if the machine(s)/implement(s)
attached are not in transport position.
Driving through railroad crossings of
electrified sections without a special
permit, if the outside dimensions ex-
ceeding the 4-m height limit.

Driving the tractor backward (in re-
verse) on public roads, since the light-
signalling equipment is only designed
for the forward travel.

Haul the attached agricultural
chines with process cargo.

ma-
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General-purpose vehicles should be at-
tached through the TCY-2 or TCY-3 hitch
couplers. The vehicles based on trailers
and semi-trailers shall have a sign of
maximum permissible speed limit at the
rear or on the left side of the machine.
The tractor wheel-track would rather be
coordinated with that of the trailer (semi-
trailer).

Aggregating the tractor in a road train
(i.e. tractor + semi-trailer + trailer) is only
permitted on dry hard-surface roads with
the grades of up to 4%.

To connect signalling equipment of vehi-
cles to be used in combination with the
tractor, the tractor is provided with a 7-
pin socket for supplying the instruments
of the attached vehicle with electric pow-
er.

The service brake drive is a one-line cir-
cuit and is operated from the tractor op-
erator's seat. The parking brake drive
controls shall be fitted on the machine to
be attached.
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SELECTING THE TRACTOR SPEED

Speed, km/h,

Job to be done Tractor outfit max Wheel track Remarks
Operation on Increase of the wheel
slopes 10 track for improving the

Sharp MTA turns

10
Running the MTA
to operation site 20
(excl. transport
vehicles)
MTA moving (from | Tyres filled
field to field) with solution. 20
Twinned tyres
Hauling missions
TCY-2B, TCY-
3K, TCY-1M- 30
01

The wheel track
shall correspond
to the jobs to be
done and corre-
late with the
overall dimen-
sions of the at-
tached technical
facilities: to be not
less than the
wheel track of the
trailer (semi-
trailer) attached.

The wheel track
recommended for
transport mis-
sions — 1800 mm

stability

On public roads

Without entering public

roads

On public roads

ATTENTION!

When selecting the tractor speed, the operator shall take into account the traffic den-
sity, features and conditions of the machines mounted or trailed and cargo to be
transported; road and meteorological conditions as well as allow for tractor capacities,
with due account of restrictions imposed by the traffic regulations and/or technological
requirements of the job to be done. To ensure the road safety, the operator must take
measures and be ready to speed down or stop in front of any obstacle.

The travel speed can be limited by the features of the aggregated machine, in
conformity with the sign marked on the technical facility.
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RUNNING THE TRACTOR IN REVERSE

When performing a number of missions
(forage harvesting, sugar beet harvest-
ing, etc.) the MTA has to run on a stub-
ble field. In this case, driving the tractor
backwards for performing the required
technological operations pays the addi-
tional expenses. Mounted or semi-
mounted machines are usually employed
for such jobs (reapers. combine harvest-
ers and the like). A harvesting train may
include a trailer for receiving the minced
matter in bulk to be attached through a
front hauling device, including the
mounted counterweights or through a
crossbar installed at the mounting axis of
the HY-2 front hitch arrangement. The
readjustment for reversible operation and
conversely takes 3...4 minutes.
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TROUBLESHOOTING

Trouble, symptoms |

Remedy

ENGINE

The engine fails to start:

Air in the fuel supply system.

Bleed air from the system using the hand-
operated lift pump. Eliminate the air inleak-
age into the fuel supply system (see Section
“Description and Operation”).

The fuel pump is faulty.

Remove the fuel pump from the engine and
sent it to the workshop for repair.

The fuel filters are clogged.

Wash the fuel coarse filter and replace filter
elements of the fuel fine filter

The engine has too low temperature.

During the cold weather, preheat the engine
using the available starting-facilitating
means.

Engine fails to develop the full power:

The fuel pump control lever would not rest
at the stop.

Adjust the fuel pump control rods.

The fuel fine filter element is clogged.

Replace the fuel fine filter element.

The injectors are faulty.

Locate faulty injectors; wash and adjust
them.

The injection advance angle is misadjusted.

Set the recommended fuel injection ad-
vance angle.

The supercharging pressure has de-

creased.

Remove the turbocharger from the engine
and send the same to the workshop for re-
pair.

Air inleakage into the fuel supply system.

Bleed air from the system using the hand-
operated lift pump.

Black smoke from

Engine smoky exhaust under all operation conditions

the exhaust pipe:

Engine air cleaner is clogged.

Service the air-cleaner.

Injector atomizer needle is stuck.

Locate a faulty injector, flush or replace the
atomizer, adjust the injector.

Fuel pump is faulty.

Remove the fuel pump from the engine and
send it to the workshop for repair.

Engine overloading

Reduce the engine loading by shifting-
down.

The injection advance angle is misadjusted

Set the required fuel injection advance an-
gle (see Section «Appendices»).

White smoke from

the exhaust pipe:

Engine is running overcooled.

Warm up the engine; during the work, main-
tain the coolant temperature within
70...95°C.

Ingress of water into fuel.

Change the fuel.

No valve-to-rock arm clearance.

Adjust the valve-to-rock arm clearances.

The injection advance angle is misadjusted.

Set the required fuel injection advance an-
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gle.

Blue smoke from

the exhaust pipe:

Oil in the combustion chamber due to worn-
out parts in the sleeve-piston assembly.

Replace worn-out parts of the sleeve-piston
assembly.

Excess of oil in the engine crankcase.

Drain excessive oil and bring the oil level to
top mark on the dip-stick.

The engine stops suddenly:

The fuel is not fed.

Check the presence of the fuel in the fuel
tank and working condition of the fuel pipe-
lines, filters and lift pump.

The engine

overheats:

Lack of coolant in the cooling system.

Add the coolant up to normal level.

The radiator is dirty on the outside.

Clean the radiator.

Dirt and scale in the cooling system.

Clean the cooling system from impurities
and/or scale and flush it.

The thermostat valve fails to open fully.

Replace the thermostat.

Insufficient tension of the fan belt:

The tensioning device spring is broken;

Replace the spring. If it is impossible to re-
place the spring, it is admissible to interlock
the fan clutch by clamping the alternator
plate and the jockey pulley arm with nut and
bolt.

Jamming of jockey-pulley on the lever axle.

Dismantle the tensioning device and re-
move the trouble.

The fan driving belt and pulleys are olly.

Remove the driving belt and clean the belt
surface and pulleys from the traces of oil.

The oil pressurein awarmed-up e

ngine is below the allowable value

The pressure gauge indicator is faulty.

Replace the pressure gauge indicator after
checking the oil pressure against a refer-
ence manometer.

Leaks in the connections of oil pipelines.

Locate the leak and restore the leak-

tightness.

Oil pump is faulty.

Locate and remedy the fault.

Oil level in the engine crankcase is lower
than the allowable one.

Top up oil to the upper mark on the dip-
stick.

The safety valve is jammed in the oil filter
body.

Flush the valve through and adjust the
pressure in the lubrication system.

Extreme wear-out of the crankshaft neck-to-

Send the engine to the workshop for repair.

bearing mating interface.

Turbocharger

Turbocharger rotor fails to rotate (ad

istinctive high-pitch tone is missing):

Presence of foreign items, which impede
the rotor rotation;

Remove inlet and outlet branch-pipes and
remove the foreign items.

The rotor is seized in the bearing.

Replace the turbocharger.
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Higher ejection of oil from the side of the
compressor or turbine, the leak-tightness of
the turbocharger oil packing seals is dis

Dismantle the turbocharger from the engine
and send it to the workshop for repair.

turbed.

Units of the automati

c fan control system

The cooling system fan fails to get ON at the water temperature at the engine outlet
exceeding 97°C or fails to get OFF at the temperature of below 70°C:

The thermopower transducer or the fan
clutch is faulty.

Dismantle the fan clutch.

Push the rod into the water pump as far as it

will go and measure the length of its project-

ing part.

Start the engine and warm it up until the wa-

ter temperature at the outlet reaches 80-

85°C. Then stop the engine and measure

the rod part projecting from the water pump:
1. If the rod projection does not increase
as compared with the initial position, re-
place the thermopower transducer;
2. If the rod projection end length has in-
creased by 6...8 mm, replace the fan
clutch and send the faulty clutch to the
workshop for repair. If the replacement of
the fan clutch is impossible, block the

same by the above method.

Clu

tch

The clutch fails to transmit the full torque (slips):

Absence of clearance between the release
shifter bearing and the release levers — “the
clutch is disengaged incompletely” (insuffi-
cient free travel of the clutch pedal).

Adjust the clearance (see Section “Con-
struction and Operation of Tractor Compo-
nents”, item “Clutch Control Adjustment”).

Incomplete engagement of the clutch (the
clutch lever (45) (see Section “Construction
and Operation of Tractor Components”, fig-
ure in the item “Clutch drive”) fails to return
to the initial position) on releasing the clutch
pedal due to disturbance of the clutch con-
trol operation.

Locate and eliminate the cause.

The liners of the driven plates are worn out.

Remove the liners or driving plate assem-
blies.

Oiling of the liners of the driven plates due
to ingress of oil into the dry compartment.

Locate and eliminate the cause of oil in-
gress into the dry compartment.

Insufficient force of the pressure springs
(shrinkage of the springs in case of pro-
longed slipping and overheating of the
clutch).

Replace the pressure plates.

The clutch is not disenga

ed completely (“drags”):

The clearance between the release shifter
bearing and the release levers is too large

Adjust the clearance (see Section “Con-
struction and Operation of Tractor Compo-

(large free travel of the clutch pedal).

nents”, item “Clutch Control Adjustment”).
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Insufficiently full travel of the clutch lever
(45) (see Section “Construction and Opera-
tion of Tractor Components”, figure in item
“Clutch drive”) when the clutch pedal is
stepped on completely.

Ensure that the free travel of the clutch lever

and, respectively, hydraulic booster stroke
when stepping completely on of the clutch

pedal would be at least 24 mm

Maladjustment of the release levers.

Adjust the position of the release levers.

Increased warpage of the driven disks.

Check the end wobbling of the driven plate

liners relatively to the outer diameter of the
hub splines which shall be not more than

0.8 mm on the radius 165 mm.

If the plates cannot be repaired, they shall
be replaced.

Jamming of the driven plate boss on the
transmission shaft splines.

Clean the splines to ensure the free travel of

the plates on the transmission shaft.

The transmission shaft support bearing in
the transmission is broken.

Replace the bearing.

The clutch lever (45) (see Section “Construction and Operation of Tractor Compo-
nents”, figure in item “Clutch drive”) fails to return to the initial position on releasing
the clutch pedal:

Absence of clearance between the master
cylinder piston and its lifter during the for-
ward and reverse motion.

Perform the adjustment (see Section “Con-
struction and Operation of Tractor Compo-
nents”, item “Clutch Control Adjustment”).

Absence of clearance between the piston
lifter of the master cylinder (30) (see Sec-
tion “Construction and Operation of Tractor
Components”, figure in item “Clutch drive”)
and piston lifter of the hydraulic booster
(39).

Perform the adjustment (see Section “Con-
struction and Operation of Tractor Compo-
nents”, item “Clutch Control Adjustment”).

Jamming of the master cylinder piston
(which fails to return to the initial position)
for the forward motion (10) (see Section
“Construction and Operation of Tractor
Components”, figure in item «Clutch
drive») and for the reverse (19) due to
swelling of cups and O-rings that leads to
blocking the compensation holes “A” (see
Section “Construction and Operation of
Tractor Components”, item “Clutch drive”,
figure “Master cylinder”)

Jamming of the master cylinder piston due
to swelling of the collar.

Jamming of the tap piston due to swelling
of the O-ring.

Using the brake fluid of improper mark or
presence of mineral oil, petrol, kerosene or
diesel fuel in the brake fluid.

Flush carefully the whole hydraulic drive
system with brake fluid. Replace the dam-
aged cups and O-rings in the master cylin-
ders, service cylinder and tap. Change the
brake fluid. Pump the brake fluid through
the hydraulic system to bleed air in the
forward and reverse motion.

Impeded motion of the hydraulic booster
piston.

Replace the hydraulic booster.

Lack of coaxiality of the hydraulic booster,
master cylinder and lever (45) (see Section
“Construction and Operation of Tractor
Components”, figure in item “Clutch drive”).

Ensure the coaxiality of the hydraulic
booster, master cylinder and lever (45)
(see Section “Construction and Operation
of Tractor Components”, figure in item
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“Clutch drive”) by shifting the bolts of the
bracket (40), hydraulic booster and bracket
(33) before tightening.

Clogging the compensation hole in the
master cylinder for the forward or reverse
movement.

Clean the compensation hole of the master
cylinder for the forward or reverse move-
ment and bleed air from the system.

Loss of elasticity of the release spring (47)
(see Section “Construction and Operation of
Tractor Components”, figure in item “Clutch
drive”).

Replace the spring (47).

The free travel of the clutch lever (45) is not provided (see Section “Construction and
Operation of Tractor Components”, figure in item “Clutch drive”) when stepping on the
clutch pedal

Absence of clearance between the piston
and the piston lifter of the master cylinder
for the forward and reverse motion.

Perform the adjustment (see Section “Clutch
Control Adjustment”).

Absence of clearance between the piston
lifter of the master cylinder (30) (see Section
“Construction and Operation of Tractor
Components”, figure in item “Clutch drive”)
and piston lifter of the hydraulic booster
(39).

Perform the adjustment (see Section “Clutch
Control Adjustment”).

Presence of air in the hydraulic clutch control
system for the forward and reverse motion.

Pump the brake fluid through the hydraulic
system to bleed air in the forward and re-
verse motion

Insufficient level of the fluid brake in the hy-
draulic system reservoirs for the forward
and reverse motion.

Add the brake fluid to the normal level in the
reservoirs of the master cylinders for the
forward and reverse movement. Pump the
brake fluid through the hydraulic system to
bleed air in the forward and reverse motion.

Lack of the leak-tightness of the working
chambers of the master and service cylin-
ders and tap due to damage or wearing-out
of the cups or O-rings.

Replace the cups or O-rings in the master
and service cylinders and in the tap, if they
are worn out. Check if the mirrors of the
master and service cylinders and tap free of
burrs, irregularities or cissing. Pump the
brake fluid through the hydraulic system to
bleed air in the forward and reverse motion.

Leakage of brake fluid in the connections or
pipelines in the hydraulic drive system. Air
inflow into the hydraulic system.

Tighten the connections, replace the damages
parts. Pump the brake fluid through the hy-
draulic system to bleed air in the forward
and reverse motion.

Clogging of the hole in the union of the reservoir
(for the forward motion) or in the piston (for the
reverse) causing the vacuum in the master cyl-
inder due to which air is sucked through the
seals into the cylinder.

Clean the hole. Pump the brake fluid through
the hydraulic system to bleed air in the for-
ward and reverse motion.

Blocking of the hydraulic drive pipeline due
to a dent or clogging.

Replace the pipelines. Pump the brake fluid
through the hydraulic system to bleed air in
the forward and reverse motion.

Oil leakage through the O-rings of the hydrau-

Replace the O-rings in the hydraulic booster.
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lic booster.

Insufficient free travel of the clutch pedal
(the pedal rests against the cab wall).

Increase the free travel of the clutch pedals
for the forward and reverse motion by turn-
ing the forks (5, 15) (see Section “Construc-
tion and Operation of Tractor Components”,
figure in item “Clutch drive”) and bolts (3,
17).

Adjust the clearance between the piston and
piston lifter of the master cylinder for the
forward and reverse motion (see Section
“Construction and Operation of Tractor
Components”, item “Clutch Control Adjust-
ment”). Pump the brake fluid through the
hydraulic system to bleed air in the forward
and reverse motion.

The travel of the piston lifter of the master cyl-
inder (10) and (19) shall be at least 30 mm.
The travel of the hydraulic booster piston and,
respectively, of the clutch lever (45) when the
clutch pedal is stepped on completely shall be
at least 24 mm.

No force on the clutch pedal.

Presence of air in the hydraulic system. The
cups and O-rings in the master and service
cylinders and tap are worn-out.

Replace the cups and O-rings in the master
and service cylinders and tap. Check if the
mirrors of the master and service cylinders
and tap free of burrs, irregularities or cis-
sing. Pump the brake fluid through the hy-
draulic system to bleed air in the forward
and reverse motion.

The hydraulic booster, service cylinder and
pblyar (45) (see Section “Construction and
Operation of Tractor Components”, figure in
item “Clutch drive”) are not set coaxially.

Ensure the coaxiality of the hydraulic
booster, service cylinder and lever (45) by
shifting the bolts of the bracket (40), hydrau-
lic booster and bracket (33) before tighten-

ing.

The flexible hose (24) (see Section “Con-
struction and Operation of Tractor Compo-
nents”, figure in item “Clutch drive”) dilates,
swells, lengthens.

Replace the flexible hose (24).

Gearbox

Low pressure in the hydraulic system:

Lack of oil in the transmission housing.

Add oil to the “I” (Full) mark 5 mm against
the oil gauge glass.

Clogging of the hydraulic system screen.

Wash the screen.

Seizure of the overflow valve in the distrib-
uting filter.

Flush the distributing filter valve.

High pressure in th

e hydraulic system:

Seizure of the overflow valve in the distrib-
uting filter.

Flush the distributing filter valve.

The oil draining channels in the transmis-

Flush the oil draining channels.
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sion are blocked.

No pressure in the hydraulic system:

The drive of the hydraulic system pump is
OFF.

Turn the pump ON.

Lack of oil in the transmission housing.

Add oil to the “IT” (Full) mark.

Excessive noise w

hen shifting gears:

The clutch fails to disengage fully (the
clutch “drags”).

Adjust the clutch.

The cone surfaces of the synchronizers and
gear surfaces are worn-out.

Replace the worn-out parts.

Excessive noise:

Lack of oil in the transmission housing.

Add oil to the “I'T” (Full) mark.

Bearings and/or other parts of the transmis-
sion are worn-out or broken.

Replace the bearings and/or other parts as
necessary.

Rear axle

Excessive noise in the main drive:

The main drive gear meshing is misadjusted
in both spot pattern and lateral clearance.

Adjust the main drive meshing in accord-
ance with the spot pattern.
Adjust the lateral clearance in the main pair
meshing (0.25...0.55 mm).

Tapered bearings of the main drive are
misadjusted.

Adjust the bearing preload.

Low oil level in the transmission housing.

Check the oil level in the transmission hous-
ing; add the oil, if necessary.

The gear teeth are damaged.

Check the condition of the rear rings. No
presence of chips or damages (pitting) is al-
lowed. The gears with the damaged teeth
shall be replaced as a pair.

The differential lockup does not function:

The lockup clutch plate friction surfaces are
worn out.

Change the plates.

The lockup clutch diaphragm is damaged.

Change the diaphragm.

Low pressure of oil fed into the lockup actu-
ator.

Check the oil pressure applied to the lockup
clutch. It shall be 9-10 kgf/cm? at the oil vis-
cosity within 18...26 mm?/s).

Lockup control electrohydraulic valve is in-
operative.

Check safety fuses, relays and other circuit
components for operability and the slide
valve for easy and smooth travel; eliminate
the fault.

Low pressure in the hydrau

lic system of the transmission

Lack of oil in the transmission housing.

Add oil to the “I'T” (Full) mark.

Clogging of the hydraulic system screen.

Wash the screen.

Seizure of the overflow valve in the distrib-
uting filter.

Flush the distributing filter valve.

High pressure in the hydrau

lic system of the transmission

221




BELARUS-1523/1523B/1523.3/1523B.3

Troubleshooting

Trouble, symptoms

Remedy

Seizure of the overflow valve in the distrib-
uting filter.

Flush the distributing filter valve.

No pressure in the hydraulic system of the transmission

The drive of the hydraulic system pump is
OFF.

Turn the pump ON.

Lack of oil in the transmission housing.

Add oil to the “IT” (Full) mark.

Excessive noise when shifting gears

The clutch fails to disengage fully (the
clutch “drags”).

Adjust the clutch.

The cone surfaces of the synchronizers and
gear surfaces are worn-out.

Replace the worn-out parts.

Excess

ive noise:

Lack of oil in the transmission housing.

Add oil to the “I'” (Full) mark.

Bearings and/or other parts of the transmis-
sion are worn-out or broken.

Replace the bearings and/or other parts as

necessary.

Brakes

Inefficient braking:

Increased pedal travel.

Perform the adjustment as describes in
Section “Construction and Operation of
Tractor Components”, item “Adjusting the
Brakes”.

Air inleakage into the hydraulic actuator
system due to drop in brake fluid level in the
master cylinder reservoirs below the mark
“Min”'

Add the brake fluid to the “Max” mark. Bleed
air from the hydraulic actuator system.

Loss of leak-tightness of the master and
service cylinders due to damage of the col-
lars.

Replace the collars. Bleed air from the sys-
tem.

Leakage of brake fluid through the joints of
pipelines and hoses at the places of dam-
age.

Tighten the captive nuts and clamps, re-
place the damaged parts. Add the fluid to
the required level. If necessary, bleed the
system.

The brake disks are worn out.

Replace the disks.

Incomplete release of all the brakes:

No free travel of the pedal

Perform the adjustment (see Section “Con-
struction and Operation of Tractor Compo-
nents”, item “Adjusting the Brakes”).

Jamming the collars of the master and ser-
vice cylinders n3-3a:

* soiling and corrosion of working surfac-
es;

Replace the protective boots. Clean and
wash the cylinders, remove the corrosion.
Replace the collars.

« swelling of the sealing collars due to in-
gress of mineral oll.

Flush the system through. Replace the col-
lars.

Incomplete return of the pedals to their ini-
tial position after braking:

» Breakage of the release springs of the

Replace the springs
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pedals, service cylinders and pressure
disks.

Incomplete release of one of the service brakes:

Loosening or breakage of the release

springs of the pressure disks.

Replace the springs

Jamming of the master cylinder piston due
to:

* soiling or corrosion;

Disassemble the working cylinder, clean the
parts from dirt and corrosion and bleed air
from the system.

* swelling of the sealing collars due to in-
gress of mineral oil.

Replace the collar, flush the system and
bleed air from there.

Non-uniform braking of the

right- and left-hand wheels:

War-out of the friction surfaces of one of the
disks.

Replace the disks.

Maladjustment of the length of the link bolts
of the service brakes.

Perform the adjustment (see Section “Con-
struction and Operation of Tractor Compo-
nents”, item “Adjusting the Brakes”).

Poor operation of the leveling valves of the
hydraulic actuator.

Remove the tube connecting the two master
brake cylinders; remove the unions and lev-
eling valves from the master brake cylin-
ders; check the quality of the collars and the
presence of the balls. Replace the worn-out
parts.

Clogging or crushing of the pipelines of
brake control or leveling valves of the mas-
ter brake cylinders.

Clean or replace the pipelines.

Spontaneous locking of the brake levers on
axles.

Remove the brake levers from the axle,
clean mounting seats on the axle for the
levers, lubricate them with grease and refit
them on the axle.

ATTENTION! The failure of the tractor brakes is often caused by using the trailed and
semi-trailed brakeless machines blocked with the tractor brakes. Never use the trailed
and semi-trailed brakeless machines blocked with the tractor brakes, if their mass exceed

half of the tractor mass.

PTO

Rear PTO fails to transmit full torque or continues to rotate on applying the brake:

Maladjustment of the control.

Adjust the distributor control.

Low oil pressure in the transmission hydrau-
lic system.

Adjust the pressure-relief valve on the
transmission hydraulic system.

Low oil pressure at the outlet to the PTO
friction clutch and brake due to excessive
leak in the PTO friction clutch and brake.

Check the pressure applied to the PTO fric-
tion clutch and brake. If necessary, replace
the O-rings of the PTO friction clutch and
reduction gear brake or distributor.

Low oil pressure at the outlet to the PTO
friction clutch and brake due to jamming of
the distributor sliding valve.

Dismantle the distributor, clean and wash its
parts; eliminate the cause of jamming. Re-
place the damaged parts, if any.

The operation of the friction clutch or brake

Wash all the friction clutch and brake parts
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is disturbed due to hanging-up of the pis-
tons or wearing-out of the friction disks.

in clean diesel fuel; change the friction
disks, if necessary.

Front driving axle

Insufficient traction o

f the front driving axle

The drive clutch fails to transmit the torque:

Lack of pressure in the clutch booster.

Dismantle the distributor and wash its parts.

Slipping of the drive clutch.

Check and adjust the pressure in the hy-
draulic system of the transmission (11...12
kgf/cm?). Replace the worn-put plates.

Electrical circuit of the FDA control system
is faulty.

Locate and eliminate the fault.

Insufficient value of the torque transmitt

ed by the clutch due to oil leakage in the

hydraulic system:

Wear-out of the rubber sealing rings.

Replace the rings.

Wear-out of the piston rings and clutch
drum.

Replace the rings.

Wear-out of the mating surfaces between
the casing and the drum hub” and between
the drum and the piston.

Replace the worn-out parts.

Drive fails to operate i

n the automatic mode:

Maladjustment or failure of the switch of the
automatic engagement sensor.

Adjust the position of the switch or replace
the latter.

Excessive noise and heati

ng in the main drive zone:

Excessive play in the main drive gear bear-
ings.

Adjust the gear bearings.

Incorrect mesh of the main drive gears.

Check and, if necessary, adjust the mesh
against the contact spot.

Noise at the maximum an

le of turning of the angle:

Incorrect operation mode of the FDA. The
FDA operates all the way in the forced en-
gagement mode.

Check the mode of engagement of the FDA
drive and set the switch to the OFF or AU-
TO position.

Incorrect limit angle of turn of the wheels.

Check and adjust the angle.

Knocking in the pivot during the motion:

Maladjustment of the pivot bearings.

|Check and adjust the bearings.

Knocking in the FDA in case of sudden turning of the wheels:

Excessive play in the pins of the steering
link and hydraulic cylinders of turning.

Check and adjust the pins.

Oil leakage through the col

lar of the main drive flange:

Wear-out or damage of the flange collar.

|Replace the worn-out parts.

Oil leakage through the breathers of the wheel reduction gears:

Too high oil level.

Check the level and adjust the same as re-
quired.

Oil leakage through the collar of the driving gear of the wheel reduction gear

Excessive clearance in the gear bearings.

Check and adjust the bearings.

Wear-out or damage of the collar.

Replace the collar

Angular oscillations of the wheels:

Axial clearance in the bearings of the
wheel reduction gear pivots.

Check and adjust.
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Excessive clearance in the bearings of the
front wheels.

Check and adjust the clearance in the
flange bearings.

Excessive clearance in the bearings of the
HPS hydraulic cylinders.

Replace the worn-out parts.

Excessive wear and ply separation of front tyres:

Toe-in is misadjusted or disturbed.

Adjust the toe-in as described in Section
“Adjustments”.

Tyre inflation pressure does not corre-
spond to that recommended.

Keep the pressure in the tyres according to
the recommendations (see Section “Ag-
gregating the Tractor with Agricultural Ma-
chines and Implements”).

The FDA is all the way operated in the
forced engagement mode.

Check the FDA engagement and disen-
gagement. If any faults will be detected,
eliminate them.

Steering control

Excessive force to be applied for turning the steering wheel:

1. No or insufficient oil pressure in the hy-
draulic system of the steering wheel due
to:

1. The oil pressure in the hydraulic system
of the steering wheel shall be 140...155 bar
(at the stop):

Bleed air from the hydraulic system.

e the relief valve of the metering pump has
hung up in the open position or adjusted to
low pressure.

*e Wash the relieve valve and adjust it to
the pressure of 140...145 bar.

e the feeding pump is faulty or designed
for counter-clockwise rotation.

e repair or replace the pump.

2. Excessive friction or jamming in the me-
chanical components of the steering col-
umn.

2. Eliminate the friction in the steering col-
umn:

e reduce the tightening of the upper nut;

e |ubricate the rubbing surfaces of the plas-
tic bushings;

e eliminate the contact of the universal joint
with the walls of the steering column brack-
et.

3. Excessive torque of turning of the FDA
reduction gears.

3. Repair the FDA.

The steering wheel rotates without turning the steerable wheels:

1. No oil in the tank.

1. Fill in the tank with oil up to the required
level and bleed air from the hydraulic sys-
tem.

2. The relief valve is set to the pressure ex-
ceeding the set point of the anti-hammer
valves.

*2. Adjust the setting of the relief and anti-
hammer valves.

3. When disassembling and reassembling
the non-return valve, the ball was not refit-
ted.

*3. Refit the ball of the non-return valve.

The seals of the hydraulic cylinder piston

4. Repair or replace the hydraulic cylinder.
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are worn-out.

When rotating the steering wheel, the ste

erable wheels turn in opposite direction:

The high-pressure hoses are connected to
the steering hydraulic cylinder or metering
pump incorrectly.

Refit the high-pressure houses.

The steering is too slow or too difficult when rotating the steering wheel rapidly:

1. The feeding pump is faulty.

1. Repair or replace the pump.

2. The feeding pump of too low capacity is
installed.

2. Install the feeding pump of the standard
size specified in the Operating Manual.

3. The relief valve of the metering pump is
set to low pressure or has hung up in the
open position due to dirt.

**3. Wash the relieve valve and adjust it to
the pressure of 140...145 bar.

The steering wheel fails to return to the neutral position, tendency to “motoring” of

the meteri

ng pump:

1. Excessive friction or jamming in the me-
chanical components of the steering col-
umn.

1. Eliminate the friction in the steering col-
umn. To do this:

e loosen the tightening of the upper nut;

e |ubricate the rubbing surfaces of the plas-
tic bushings;

e eliminate the contact of the universal joint

with the walls of the steering column brack-
et.

2. The splined tail-end of the steering col-
umn and the metering pump shaft are not
aligned coaxially (due to excessive thrust of
the universal-joint shaft).

2. Release the universal joint; to do this, cut
the end face of the upper fork of the univer-
sal or reduce the height of the lower rubber
bushing to get the clearance between the
end face of the upper fork of the universal

joint and the cage.

3. The clearance between between the
splined tail-end of the steering column and
slide valve of the metering pump is absent
or too small.

3. Shorten the splined tail-end, if its end
projects over the mating face of the steering
column bracket by more than 7.1 mm, or set
additional washers with the thickness of not
more than 1.5 mm between the metering
pump and the bracket.

“Motoring” of the metering pump (the steering wheel continues to rotate after the
turn):

1. Seizure of the sleeve with the slide valve,
possibly, due to dirt.

*1. Wash the parts of the metering pump
and re-assembly them in accordance with
the manufacturer’s instructions.

2. The return springs of the slide valve have
lost the elasticity or been broken.

*2. Replace the springs

The continual correction of the steering w
not hold the road):

heel is required (the steering wheel does

1. The return springs of the slide valve have
lost the elasticity or are broken.

*1. Replace the springs

2. The spring of the anti-hammer valves is

*2. Replace the spring and adjust the pres-
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broken.

sure of the anti-hammer valves.

3. The gerotor pair is worn out.

*3. Replace the gerotor pair.

4. The cylinder piston seals are worn-out.

*4. Replace the defective parts of the cylin-
ders.

Strong blows on the steering wheel in both directions:

Incorrect setting of the universal joint in the
metering pump.

*Re-assemble the metering pump in ac-
cordance with the manufacturer’'s instruc-
tions.

Excessive play of the steering wheel:

1. The tapered fingers of the hydraulic cyl-
inder or steering tie-rods are not tightened.

1. Tighten the nuts of the fingers with the
torque of 180...200 Nm and fix them with
cotter pins.

2. The splines of the steering column tail
piece are worn out.

2. Replace the lower fork of the universal
joint.

3. The universal-joint shaft of the steering
column is worn out.

3. Replace the universal-joint shaft.

4. The return springs of the slide valve have
lost the elasticity or are broken.

*4. Replace the springs

Oscillation of the steerable wheels (wobbling) during the motion:

1. Excessive play of the fingers of the uni-
versal joints of the steering tie-rods and hy-
draulic cylinder.

1. Tighten the nuts of the fingers and uni-
versal joints of the steering tie-rods.

2. Wear-out of the mechanical connections
or bearings.

2. Replace the worn-out parts.

3. Presence of air in the hydraulic system.

3. Bleed air from the hydraulic system.

Oil leaks over the tail-piece of the slide valve of the metering pump, cover or body
of the gerotor pair:

1. Wear-off of the slide valve seal.

*1. Replace the slide valve seal by means of
a special fixture.

2. The bolts of the metering pump cover are
loosened.

2. Tighten the bolts with the torque of 3...3.5
kgf-m.

3. The gaskets under the heads of the bolts
of the metering pump cover are damaged.

3. Replace the gaskets.

Different minimum radii of turn of the tractor to the left and to the right:

The toe-in of the wheels is not adjusted.

Adjust the wheel toe-in.

Incomplete angle of turn of the steerable wheels:

1. Insufficient pressure in the hydraulic sys-
tem of the steering control:

*1. Adjust the pressure in the hydraulic sys-
tem:

e the relief valve is set to low pressure.

*e set the valve to the pressure of 140...145
bap;

e the feeding pump is faulty

e repair or replace the pump.

2. Increased torque of turning of the FDA re-
duction gear.

2. Repair the FDA.

Failure of the feeding pump:
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High pressure in the hydraulic system of the
steering control.

e incorrect connection of the high-pressure
hoses.

e the hoses shall be connected in strict
compliance with the operating manual.

e jamming of the relief valve of the metering
pump.

*e wash the relief valve and adjust it to the
pressure of 140...145 bar.

Oil leakage over the sl

ide of the reverse tap:

The rubber O-rings are damaged or worn-

Replace the rings (to prevent the rings from

out. being cut off against sharp edges of the
holes in the casing when being replaced,
the slide of the tap shall be moved out of
the casing in turn to the both sides by not

more than 7 mm)

* ATTENTION! Taking into account the extreme complexity and responsibility of the me-
tering pump from the standpoint of the steering control safety, its disassembling and re-
assembling shall be only performed by a specialist of the customer service department of
the manufacturer (or other authorized service organization) having been trained appropri-
ately, got familiar with the construction of the metering pump and documentation for ser-
vicing, disassembling and reassembling of the metering pump as well as subject to avail-
ability of all the required special fixtures, tools and special hydraulic stand ensuring the
adjustment and checking of the parameters and operation of the metering pump after the
repair performed. Otherwise, the full responsibility for inoperability of the metering pump
shall be imposed on the person who performed the disassembling and reassembling of
the metering pump, replacement of the parts or setting of the valves as well as on the
tractor owner.

Hydraulic Lift Linkage

The lift linkage without load fails to move upwards; when any of the distributor
handles is set to the “lift” or “drop” position, no distinctive sound emitted by the
pump under load is heard:

Clogging of the relief valve of the tractor's|Dismantle and wash the relief valve. Adjust
distributor. the pressure maintained by the relief valve.

The lift linkage without load fails to move upwards; when any of the distributor
handles is set to the “lift” or “drop” position, a distinctive sound emitted by the
pump under load is heard. On stopping the engine and moving the position handle
to the foremost and then rearmost position and starting the engine, the lift linkage
moves upwards (the draft handle shall be in the foremost position):

Clogging of the nozzle hole in the discharge | Dismantle the regulator-distributor from the
valve. tractor, remove the bypass valve from it,
wash the valve and clean the valve nozzle
hole.

The lift linkage without load fails to move upwards; when any of the distributor
handles is set to the “lift” or “drop” position, a distinctive sound emitted by the
pump under load is heard. On stopping the engine and moving the position handle
to the foremost and then rearmost position and starting the engine, the lift linkage
does not move upwards (the draft handle shall be in the foremost position):

Penetration of foreign particles under the|Remove the cover from the regulator-
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slide edges.

distributor and set the position handle to the
foremost position. The retaining ring of the
slide shall rest against the regulator-
distributor body. Move the position handle to
the rearmost position. The slide shall move
upwards by at least 7 mm. If the displace-
ment will be less, dismantle the regulator-
distributor and remove the foreign particles
seized between the edges of the slide and
body.

The lift linkage with load fails to move upwards or its movement is slowed down:

The fault appears as oil in the hydraulic sys-
tem is warmed up: the pump is faulty.

Check the pump capacity. Should the pump
efficiency be below 0.7, replace the pump.

The fault appears at any oil temperature:
the discharge valve is clogged.

Dismantle the regulator-distributor, remove
the bypass valve from it and wash the valve

and the body in diesel fuel.

The lift linkage with load moves upwards slowly; after stopping the engine, its
spontaneous lowering is visually noticeable; the position corrections are frequent,
the pressure can be suspended:

Destruction of the rubber seals of the regu-
lator-distributor.

Remove the regulator-distributor and re-
place the rubber seals by the new ones.

The pump is not unloaded over the whole range of travel of the lift [inkage with
load when using the position method of adjustment on reaching the specified posi-

tion be the

lift linkage:

In case of insignificant movements of the
position handle towards the drop position,
the pump is unloaded for short time; after
stopping the engine, the leak-tightness is
normal

Jamming of the accelerator valve or loss of
its leak-tightness.

Dismantle the regulator-distributor; remove,
disassemble and wash the bypass valve.
If necessary, fit the valve ball to its seat.

When moving the position handle towards the drop position, the pump is not un-
loaded; after stopping the engine, the leak-tightness is normal:

Loss of leak-tightness of the pressure-
setting valve.

Screw out the tapered plug on the top sur-
face of the regulator, remove the spring, fit
the valve ball to its seat and refit the parts.

The lift linkage with load moves spontaneously downwards to a small distance on
reaching the position set by means of the position handle (“sagging” of the lift
linkage):

Loss of leak-tightness of the anti-sagging
valve.

Remove the regulator-distributor, screw out
the plug of the anti-sagging valve, remove
the spring, fit the ball to its seat and refit the
parts.

The position of the position handle at the

digits “1” and “9” does not correspond to

the transport and bottom positions of the lift linkage, respectively:

Maladjustment of the position rope in the
drive.

Align the respective positions of the handle
and lift linkage by rotating the nuts fastening
the shell of the cable to the bracket in the
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panel and to the bracket on the hydraulic lift.

The lift linkage without load fails to move upwards or moves in jerks, on engaging
the distributor, the pump “squeals”:

Insufficient quantity of oil in the hydraulic
system.

Make sure that the oil tank contains oil, if
necessary, replenish oil.

Spontaneous movement of the draft or position handle on the panel:

The pressure of the friction washers on the
bracket in the panel is loosened.

Adjust the spring pressure by means of the
nut on the bracket axle until the defect is
eliminated.

Electric e

guipment

Low degree of charging of the storage battery:

The intermediate resistance between the
terminals of the storage battery and wire
lugs is increased due to loosening and oxi-
dization.

Dress the connecting terminals, tighten the
contact parts and lubricate them with tech-
nical petroleum jelly. Tighten the fastening
of the battery disconnect switch and bridge.

The alternator is faulty (no voltage at the “+”
and “[” terminals).

Remove the alternator and send it to the
workshop for repair.

The storage battery if faulty.

Replace the storage battery.

Slipping of the driving belt.

Adjust the tension of the alternator drive belt
(see Section “Scheduled Maintenance”).

The storage battery “boils” and requires frequent addition of distilled aqua:

The storage battery if faulty.

|Replace the storage battery.

When the starter is switched on, the eng
very s

ine crankshaft does not rotate or rotates
lowly:

The storage battery terminals are loosely
tightened or wire lugs are oxidized

Dress the lugs and tighten up the terminal
clamps.

The storage battery has been exhausted
below the allowable limit.

Charge or replace the storage battery.

The commutator and brushes have got
fouled.

Dress the commutator and the brushes.

Poor contact between the brushes and the
commutator.

Remove the starter from the engine, dress
the commutator, eliminate the wedging of
the brushes in their box-guides or replace
them, if worn-out.

Maladjustment of the solenoid starter

switch.

Adjust the switch.

The engine start interlock device has oper-
ated or its switch is faulty.

Set the GB levers to the neutral position and
check the operability of the switch. If neces-
sary, adjust the switch position by means of
adjusting shims.

The engine is not prepared for starting at
the temperature of below + 5°C.

Prepare the engine for starting at low tem-
peratures.

After starting the engine the s

tarter remains in the ON state:

The starter power disk is tacked to the
starter relay contact bolts.

Stop the engine, disconnect the storage bat-
tery and dress the contacts of the solenoid
starter switch.

The drive pinion does not get out of mesh
with the flywheel rim due to breakdown of

Replace the return spring of the release
lever.
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the release lever spring.

The solenoid valve of the engine start assisting facilities does not operate:

Poor contact in the electromagnet coil cir-
cuit.

Check the circuit and tighten the wire fas-
tening contacts.

Alternator noise:

Slipping or excessive tension of the alterna-
tor drive belt.

Remove the alternator and send it to the
workshop for repair. Adjust the tension of
the alternator drive belt.

Electric tachospeedometer

For the tachospeedometer troubleshooting see Section “Drive Controls and Instrumenta-

tion”.

System of heating and air cooling in the cab

No warm air is fed to the cab

No water circulation through the heating unit:

The tap on the cylinder block head is
closed.

Open the tap.

Ice plugs in the heater hoses.

Break ice and pass hot water through the
hoses.

The heater fan does not operate.

Remove the fan fault and check the electric
circuit for switching on the fan.

High humidity of the air passed to the cab:

Water leakage in the heater radiator.

Eliminate the leakage or replace the radia-
tor.

Water leakage in the connections of the
heater system.

Tighten the buckles.

Pneumatic system

Pressure in the receiver builds up slowly:

Air leakage from the pneumatic system:

» The nuts of the pipelines, fittings and bind-
ing screw clamps are loosened or dam-
aged.

Detect the places of leakages and eliminate
them by tightening the connections or re-
placement of the damaged parts.

* The rubber seal of the connecting head is
damaged.

Replace the damaged seal.

* The nut of the O-ring of the connecting
head has been loosened.

Tighten the nut.

* Penetration of dirt under the connecting
head valve.

Clean the valve.

» Contact of the dirt-protection cover with
the stem of the connecting head valve.

Eliminate the contact.

» Maladjustment of the valve actuator.

Perform the adjustment (see Section “Con-
struction and Operation of Tractor Compo-
nents”, item “Checking and Adjusting the
Brake Valve of the Pneumatic System and
Its Actuator”).

* The operation of the pressure regulator
and brake valve is disturbed.

Remove the pressure regulator and brake
valve and send them to the workshop for
repair.

The pressure in the air bottle rises slowly:
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Air leakage through the compressor valves.

Remove the compressor head and clean
the valves and their seats from coke depos-
its.

Replace the damaged parts.

Sticking or run-out of compressor piston
rings

Remove the head and cylinder of the com-
pressor, clean the rings from coke deposits
and replace them as necessary.

Pressure in the air bottle drops quickly when the engine is stopped:

Air leakage through coupling elements of
the pneumatic system.

Eliminate the leakage.

On stepping on the brake pedals, the air pressure in the bottle drops quickly:

The inlet valve is warped, clogged or dam
aged.

Eliminate the warpage, clean or replace the
valve.

The brake valve diaphragm is damaged.

Change the diaphragm.

Insufficient air pressure in the bottle:

Air leakage.

Eliminate the air leakage.

The pressure regulator operation is dis-
turbed.

Remove the pressure regulator and send it
to the workshop for repair.

The suction or pressure valve of the com-
pressor is faulty.

Clean the compressor valves from coke
deposits or replace them, if they are ex-
cessively worn-out.

Excessive wear of the piston rings, jam-
ming of the compressor rings.

Clean the compressor rings from coke de-
posits or replace them.

Excessive ejection of oil to the pneumatic system by the compressor:

Jamming or wear-out of the compressor pis-

ton rings.

Clean the compressor rings from coke de-
posits or replace them.

The pressure regulator switches the compressor on to idling at the pressure of

less than 0.77...0.80 MPa (7.7...8.0 kgf/cm
(6.5 kgf/cm?) or at more th

2) and into action — at less than 0.65 MPa
an 0.70 MPa (7.0 kgf/cm?):

Clogging of the chambers, pockets and
channels of the pressure regulator.

Clean and wash the pressure regulator.

The adjusting cap is uncottered.

Adjust the pressure of switching the com-
pressor ON/OFF.

Loss of elasticity, damage or rupture of rub-
ber parts; irreparable slackening of springs.

Change the damaged parts.

Warpage or hanging-up of the pressure

Check the valves for sliding ability; lubricate,

regulator operating members.

if necessary.

The pressure regulator is frequently ope

rates (turns the compressor ON) without

taking air from the air bottle:

Air leakage from the pneumatic system or
pressure regulator, damage of the back-
pressure valve of the regulator.

Remove the back-pressure valve and send
it to the workshop for repair.

The pressure regulator functions as a relief valve:

The adjusting cover is screw down too
much.

Remove the adjusting cover and send it to
the workshop for repair.

Seizure of the discharge piston in the dia-

Remove the diaphragm assembly and send
it to the workshop for repair.
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phragm assembly.

Absence of clearance between the dis-
charge piston and the bottom cover; the
outlet holes in the cover are clogged.

Screw off the cover, clean the outlet holes
and check the clearance.

No air is supplied to the coupling

hose through the air-intake valve:

The stem of the air-intake valve in the pres-
sure regulator is sunk insufficiently.

Screw the nut of the coupling hose fully
down onto union.

The pressure regulator has switched the
compressor to idling.

Reduce the pressure in the receiver to be-
low 0.65 MPa (6.5 kgf/cm?).

Displacement of the rubber ring on the air-
intake valve.

Screw out the cover and check the position
of the O-ring and its condition..

The trailer’s brakes are ineffective:

The brake valve fails to maintain the pres-
sure in the control mainline at the level of
0.77...0.80 MPa (7.7...8.0 kgf/cm?).

Adjust the brake valve and its actuator (see
Section “Construction and Operation of
Tractor Components”, item “Checking and
Adjusting the Brake Valve of the Pneumatic
System and Its Actuator”).

The brake valve fails to drop the pressure in
the coupling mainline to zero.

Adjust the brake valve and its actuator (see
Section “Construction and Operation of
Tractor Components”, item “Checking and
Adjusting the Brake Valve of the Pneumatic
System and Its Actuator”).

The pressure in the coupling mainline drops
to zero too slowly.

Check the condition of the mainline, atmos-
pheric opening in the valve and the pedal
travel.

The operation of the trailer's brake system
is disturbed.

Perform the adjustment.

The trailer’s brakes ar

e released too slowly:

Maladjustment of the brake valve and its
actuator.

Perform the adjustment (see Section “Con-
struction and Operation of Tractor Compo-
nents”, item “Checking and Adjusting the
Brake Valve of the Pneumatic System and
Its Actuator”).

The operation of the trailer's brake system
is disturbed.

Perform the adjustment (see Section “Con-
struction and Operation of Tractor Compo-
nents”, item “Checking and Adjusting the
Brake Valve of the Pneumatic System and

Its Actuator”).

Air-conditioner

The electromagnetic clutch of the compressor fails to operate (when turning the
temperature regulator, no distinctive metallic click is heard):

Electric equipment failure.

Check the operability of the block of pres-
sure sensors by means of a tester or multi-
meter; the leads of the block of sensors
(red and pink wires) shall be rung out be-
tween one another.

Check the intactness of the connections of
the electric circuits from the compressor
coupling to the air conditioner control panel.
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The coolant leakage took place.

Detect the coolant leakage place.

The detection of the leakage places and re-
placement of the hoses and components of
the air conditioner shall be performed by
trained personnel using the special equip-
ment.

The air conditioner fan motor fails to oper-
ate.

Electric equipment fault:

Check the intactness of the respective fuse
(25 A, see electric diagram) on the fuse
block located in the dashboard. Replace the
blown out fuses by new ones.

Check the presence of supply voltage at the
air conditioner motor M7 by means of a test
lamp when the switch is set to the ON posi-
tion and the battery is connected. If the
electric circuits are intact, but no supply
voltage is present at the motor M7, replace
the switch.

When the air conditioner is switched on in
the cooling mode, warm air is delivered to
the cab.

Destruction of the sealing element of the tap
MO-11 (or BC11).
Replace the tap MO-11 (or BC11).

Coolant leakage from the ventilation com-
partment of the cab.

Burst of the heater tubes (“defrosting” of the
heater due to incomplete drainage when
operating in the cold season with water).
Replace the climatic unit of the air condi-
tioner.

Electronic control systems of the
PTO and RHL

DL, FDA, GB reduction gear, front

The FDA drive or rear axle differential lockup cannot be not engaged in the forced
mode, the reduction gear cannot be switched to a higher stage, the front PTO drive

cannot be engaged:

No supply voltage is applied to the respec-
tive electromagnet of the electrohydraulic
distributor.

Check the application of the supply voltage
to the respective electromagnet against the
electric connection diagram (see diagrams
in Section “Appendices”)

Jamming of the slide of the respective elec-
trohydraulic distributor.

Wash the electrohydraulic distributor

No pressure in the hydraulic system of the
transmission.

Eliminate the fault in the hydraulic system.

When the front PTO drive is engaged (the pilot lamp is ON), the tail piece fails to
rotate:

Make sure that the cylinder rod moves
when being engaged.

If the cylinder rod moves, the electric control
of the front PTO is operable.

Check the adjustment of tightening o the
brake band of the front PTO.

If necessary, perform the adjustment

The rear axle differential lockup or FDA drive cannot be engaged in the automatic

mode in the straightforward position of th

e steerable wheels:

Excessive clearance between the bracket
and, respectively, end face of the left- and

Adjust the clearance within 3+0.2 mm by
turning the nuts (6) and (7) as shown in Fig-
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right-hand 9BWUT-C3 sensors of turn angle
of the steerable wheels.

ure “Adjusting the 9BUT-C3 Sensors of the
Angle of Turn of the Steerable Wheels” in
Section “Construction and Operation of
Tractor Components”.

Breakage in the “minus” circuit of the power
supply or in the “signal” circuit of the left-
(34) or right-hand (35), respectively, turn
angle sensors (see “Electric Connection Di-
agram of the Control Systems of the LD,
FDA and GB Reduction Gear” in Section
“Appendices”).

Check the electric circuits against the elec-
tric connection diagram.

The right- or left-hand turn angle sensor,
respectively, is faulty.

Replace the faulty sensor.

When braking the tractor (stepping on the both pedals at the same time) the FDA
drive cannot be engaged or the rear axle DL cannot be disengaged (on stepping on

any brake pedal):

One or both BK 12-21 sensors of applica-
tion of the brakes (operation of the brake
pedals) (see “Electric Connection Diagram
of the Tractor” in Section “Appendices”).

Simulate in turn the operation of the sensors
by closing the contacts in the terminal
blocks of the bundle to the sensors.

The bundle is faulty

Check the bundle for intactness against the
electric connection diagram (see “Electric
Connection Diagram of the Control Systems
of the LD, FDA and GB Reduction Gear” in
Section “Appendices”).

The relays (10, 11, 12 and 13) (see «Elec-
tric Connection Diagram of the Control Sys-
tems of the LD, FDA and GB Reduction
Gear» in Section «Appendices») in the cir-
cuit of engagement of the FDA drive and
engagement of the rear axle DL during the
brake are faulty.

Replace the relays.

The lamp of engagement of the lower reduction gear stage fails to light up on start-
ing the engine, or the lamp of engagement of the higher reduction gear stage fails
to light up after switching the reduction gear to a higher reduction gear stage:

The oil pressure in the hydraulic control sys-
tem is below 0.8 MPa.

Check the oil pressure against the trans-
mission oil pressure gauge in the dash-
board. Eliminate the fault in the hydraulic
system or adjust the relief valve.

The OCOM-M pressure sensor of the higher
or lower stage of the GB reduction gear (37)
or (38), respectively, is faulty or the pilot
lamp of engagement of the GB reduction
gear (6) or (24) is blown out, or the LED of
the GB reduction gear (40) or (39) is blown
out (see “Electric Connection Diagram of
the Control Systems of the LD, FDA and GB
Reduction Gear” in Section “Appendices”).

Replace the faulty components (pressure
sensor or pilot lamp, or LED).

Open circuit from the sensor to the pilot
lamp or from the sensor to the LED.

Check the integrity of the “sensor — pilot
lamp” or “sensor — LED” circuit and elimi-
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nate the breakage in the faulty circuit (see
“Electric Connection Diagram of the Control
Systems of the LD, FDA and GB Reduction
Gear” in Section “Appendices”).
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Defect
code

Description and pos-
sible cause of the
defect

Method of diagnostics and remedy

Magor defects

11

Fault in the control
circuit of the lifting
solenoid valve.
Open-circuit in the
solenoid  winding
or the electromag-
net or in the elec-
tromagnet control
bundle.

Disconnect the cable assembly from the electromagnet
and check the latter for open-circuit using a tester. The
electromagnet resistance shall be not more than 2...4
Q. If the electromagnet is in good order, check the elec-
tromagnet control bundle for mechanical damage and
the wire for open-circuit from the terminal of the elec-
tromagnet plug-in socket to terminal (2) of the 25-pin
connector on the electronic unit using a tester (see the
electric connecting diagrams of the RHL control systems
in Section “Appendices”).

12

Fault in the control
circuit of the drop-

ping solenoid
valve. Open-circuit
in the solenoid

winding or the
electromagnet or
in the electromag-
net control bundle.

Disconnect the cable assembly from the electromagnet
and check the latter for open-circuit using a tester. The
electromagnet resistance shall be not more than 2...4
Ohms. If the electromagnet is in good order, check the
electromagnet control bundle for mechanical damage
and the wire for open-circuit from the terminal of the
electromagnet plug-in socket to terminal (14) of the 25-
pin connector on the electronic unit using a tester (see
the electric connecting diagrams of the RHL control sys-
tems in Section “Appendices”).

13

Fault in the control
circuit of the drop-
ping or lifting sole-
noid valve. Short-
circuit in one of the
electromagnets or
of the electromag-
net control wires in
the bundle

Disconnect the bundles from the electromagnet and
check the electromagnets for short-circuiting using a
tester. The electromagnet resistance shall not exceed
1.6 Ohms. Or, alternatively, measure the electromagnet
current consumption with the voltage of 6 V applied
thereto. The current shall not exceed 3.2 A. With the
connector assembly disconnected, check terminals (2)
and (14) for short-circuit (when doing so, the electro-
magnets shall be disconnected), (see the electric con-
necting diagrams of the RHL control systems in Section
“Appendices”).

14

Fault in the control
circuit of the drop-
ping and lifting so-
lenoid valves.
Open-circuit in one
of wires in the
electromagnet
control bundles.

Check the common bundle of the system for mechanical
damage. Disconnect the connector assembly from the
electronic unit, disconnect the connector assemblies
from the electromagnets, and check the wire for open-
circuiting from terminal (6) of the electronic unit con-
nector assembly to the terminal on the electromagnet
connector assembly. Check the presence of the supply
voltage at terminal (5) of the electronic unit connector
assembly (see the electric connecting diagrams of the
RHL control systems in Section “Appendices”) (to do
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this, it is necessary to start the engine). If no voltage is
present at the terminal, check the reliability of connec-
tion of the wire to the safety fuse and intactness of the
safety fuse. The safety fuse is located in the safety fuse
box. The safety fuse is energized after the engine is
started.

15

Fault of external
control buttons.
Short-circuit of
wires or locking of
one of the external
control buttons; at
the same time, the
hitch leverage
starts to lift or
drops immediately
after the engine is
started.

Check the bundles from the external control buttons for
mechanical damage. Switch off the buttons one by one
until the defect disappears. When switching off the but-
tons, the engine shall be stopped. Should the defect not
disappear when the buttons are OFF, it would be nec-
essary to disconnect the connector assembly from the
electronic unit and test terminals (10) and (12), (20) and
(12) for short-circuiting using a tester (see the electric
connecting diagrams of the RHL control systems in Sec-
tion “Appendices”).

16

Fault in the elec-

tronic unit.
The stabilized
supply voltage

used to energize
the control panel is
below the level re-
quired. Short-
circuit in the RHL
draft and position
sensor connector
assembly due to
ingress of water
onto the terminal
contacts.

Disconnect the common bundle from the main control
panel. Measure the stabilized supply voltage at pins (6)
(minus) and (4) (plus) of the main control panel (see the
electric connecting diagrams of the RHL control systems
in Section “Appendices”), which shall be 9.5-10 V (the
engine shall be running). If the supply voltage is too low
or absent, it is necessary to check the reliability of con-
nection of the electronic unit connector assembly. Dis-
connect the RHL draft/position sensors one by one.

22

Fault in the posi-
tion sensor. The
sensor wire is bro-
ken or the sensor
is not connected.

Check to see that:

e the electric connector assembly is reliably plugged in
to the position sensor;

e the bundle connected to the sensor is free of me-
chanical damages;

e the RHL eccentric is properly located, i.e. at the max-
imum drop of the RHL the sensor shall be squeezed to
its “min” position, and vice versa;

e the position sensor is properly adjusted (if the fault
becomes apparent with the RHL in its bottom position,
the sensor should be screwed in, and if in its top posi-
tion, the sensor should be screwed out).
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Defect
code

Description and pos-
sible cause of the
defect

Method of diagnostics and remedy

Medium defects

23

The main control
panel is faulty. The
ploughing  depth
potentiometer s
faulty.

Check the connector assemblies of the control panel
and electronic unit for reliable connection as well as
check the bundle for mechanical damage. Check output
voltage against the electric diagram (see the electric
connecting diagrams of the RHL control systems in Sec-
tion “Appendices”).

24

The main control
panel is faulty. The
RHL top position
potentiometer s
faulty.

Check the connector assemblies of the control panel
and electronic unit for reliable connection as well as
check the bundle for mechanical damage. Check output
voltage against the electric diagram (see the electric
connecting diagrams of the RHL control systems in Sec-
tion “Appendices”).

28

The main control
panel is faulty. The
RHL control lever
is faulty.

Check the connector assemblies of the control panel
and electronic unit for reliable connection as well as
check the bundle for mechanical damage. Check output
voltage against the electric diagram (see the electric
connecting diagrams of the RHL control systems in Sec-
tion “Appendices”).

31

The right-hand
draft control trans-
ducer is faulty.
Open-circuit in the
cable or short-
circuiting in the
sensor.

Check the connection of the cable to the draft control
transducer and the cable itself for mechanical damage.
Also, the overload of the draft control transducer is pos-
sible.

32

The left-hand draft
control transducer
is faulty. Open-
circuit in the cable
or short-circuiting
in the sensor.

Check the connection of the cable to the draft control
transducer and the cable itself for mechanical damage.
Also, the overload of the draft control transducer is pos-
sible.

Minor defects

34

The main control
panel is faulty. The
RHL rate control
potentiometer  is
faulty.

Check the reliability of connection of the connector as-
semblies of the control panel and electronic unit as well
as the bundle for mechanical damage.

Check output voltage against the electric diagram (see
the electric connecting diagrams of the RHL control sys-
tems in Section “Appendices”).

36

The main control
panel is faulty. The
combined plough-
ing control (draft/
position)  potenti-

Check the reliability of connection of the connector as-
semblies of the control panel and electronic unit as well
as the bundle for mechanical damage.

Check output voltage against the electric diagram (see
the electric connecting diagrams of the RHL control sys-
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Defect
code

Description and pos-
sible cause of the
defect

Method of diagnostics and remedy

ometer is faulty.

tems in Section “Appendices”).
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TRACTOR TRANSPORTATION AND TOWING

The tractors can be transported by rail-
way, on motor vehicles and/or trailers.
Also, the tractors may be delivered to
the place pf destination by towing and
under its own power.

Prior to transporting the tractors:

» Set the GB levers to the first gear;

* Apply the parking brake;

» Fasten the tractor to the platform us-

ing the wire bracing with the diameter
of 3-5 mm, chains or guy ropes.

When handling the tractor for loading/
unloading, use the facilities with lifting

capacity of at least 10 tf. Hoist the ropes
at the front axle beam and the rear
wheel half-axles as shown in the dia-
gram below.

A tractor with a non-operating HPS
pump may be towed over the distance of
up to 5 km, at a speed of up to 10 km/h.
To connect a towing rope, an eye fas-
tened to front-end counterweights and to
their bracket is provided.

When towing the tractor, observe strictly
the traffic regulations.

Tractor slinging diagram
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SCHEDULED MAINTENANCE

The operator shall perform the daily in-
spection of the tractor for preventing the
loosening of the joints, holders and fas-
teners, leaks of the coolant and olil, for
removing the dirtying of the tractor’s
mechanisms as well as carry out the
scheduled maintenance for ensuring the
tractor operability, fire safety and safety
in fulfilling various missions as a part
of the machine-tractor aggregate.

Directions for Operation and Servic-
ing of the Hydraulic Systems of RHL
and HPS:

* When servicing the hydraulic systems
of the rear hitch linkage and the
steering controls of the tractor, it is a
must to strictly observe the change
intervals of filter elements and oil. DO
NOT use oils (for filling refilling) which
are not recommended in the tractor
Operation and Service Manual.

» Prior to filling or changing of filter el-
ements, be sure to clean the filler
plugs, necks, filter caps and the sur-
faces adjoining thereto from dust and
dirt. When changing the filter ele-
ments, wash the inner surfaces of fil-
ter housings and caps in diesel-fuel.

 When coupling the tractor with hy-
draulically-operated agricultural ma-
chines, thoroughly clean couplings,
unions, adaptors and other connect-
ing hardware on the agricultural ma-
chine and on the tractor.

*  For the FDA with a cast-in-block beam.

*When the rear hitch linkage is operated
under high loads (as well as when run-
ning with hydraulically-operated agricul-
tural machines) and is filled with oil of
unknown origin, it is a good practice to
change the filter elements more fre-
quently.

Keep it always in mind that clean oil
in the hydraulic system guarantees
its trouble-free operation.

Capacities of Filling Tanks, Bottles
and Reservoirs, |

Engl.ne (.:rankcase/ 18/22
Lubrication system
Engine cooling system 31
Transmission 47
Fuel pump* 0.25
FDA wheel reduction gear
2.0

box (each)
FDA main drive 5.0

(5.5)*
Hydraulic system oil reser- 35
Voir
HPS oil reservoir 12
Fuel tanks (2 off) 270
Hydraulic actua- 1523/ 0.4
tor of the clutch 1523.3
and service 1523B/
brakes 152383 | ©°

** |n case of installation of a new or over-hauled fuel pump.
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SCHEDULED MAINTENANCE CHART*

Oper. Intervals, hours

Operation description

No. 10 | 125 | 250 | 500 | 21000 | 2000
1 Checking the oil level in the engine X
2 Checking the coolant level in the engine X
3 Checking the oil level in the transmission X
4 Checking the oil level in the HPS oil tank X
5 Checking the oil level in the RHL oil tank X
Checking the brake liquid level in the master cylinder
6 tanks of the hydraulic actuator of the clutch and the| X

brakes

Checking the brake liquid level in the compensation
6a |chamber of the master cylinder for controlling the clutch| X
and brakes in the reverse

7 Drain condensate from the pneumatic system bottle X

Checking brake for proper operation, operability of the
8 |engine, steering controls, lighting and signalling devic-| X
es in the motion

8a* |Checking the fastening of the air-conditioner hoses

8b* | Checking/cleaning the air-conditioner condenser

X
X
Checking the draining tubes of the air condition-| X
X
in

8c” .
er/cleaning them from condensate
Removing condensate from the reservoirs of the radia- X
8d tor of the charge air cooler (CAC) of the engine (BEL- in
ARUS-1523.3/1523B.3) win- | win-
ter | ter
8e Cleaning the radiator of the charge air cooler (CAC) of[ X
the engine (BELARUS-1523.3/1523B.3)
o Checking/adjusting the tension of the air-conditioner X
compressor driving belt
0a |Greasing the pivot points of the HPS cylinders X
10 |Greasing the bearings of the axle of the FDA pivots X
Draining the sediment and sludge from the fuel tanks
11 |and the fuel course filter X
12 |Checking the tension of the alternator driving belt X
13 | Checking the tyre inflation pressure X
Checking the tightening of fasteners of the hubs and
13a X
wheels
14 |Checking and adjusting the clutch control mechanism X
15 |Checking the engine air cleaner X
153 Clean the filter of the cab ventilation and heating sys- X
tem
Checking the tightening of the bolts of the CAC Air
15b X
Ducts
16 |Greasing the clutch release yoke bearing X
17 |Cleaning the rotors of the centrifugal oil filters of the
18 |engine and the gear-box
19 |Washing the screen filter in the gear-box hydraulic X

" If the air conditioner is installed.
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Oper. Operation description Intervals, hours

No. : : 10 | 125 | 250 | 500 | 1000 | 2000
system

20 |Changing oil in the engine crankcase X
Changing the replaceable filter element on the engine

21 g X
oil filter
Checking the oil level in the front PTO reduction gear

23 | box (if installed) X

24 | Checking the front wheels for toe-in X
Checking the oil level in the final drive and hub reduc-

25 ltion gear housings X

26 |Checking the turbocharger for tightening of fasteners X
Checking and adjusting the clearances in the engine

27 |valves X

28 |Draining sediment and sludge from the fuel fine filter X

29 |Checking the steering wheel for play X

30 [Checking the FDA flange bearings for clearances X
Adjusting the travel of the brake pedals and parking-

31 |reserve brake lever X

32 [Servicing the storage batteries X
Changing the replaceable filter element in the oil tank

33 | of the RHL hydraulic system X
Changing the replaceable filter element in the oil tank

34 | of the HPS hydraulic system X
Checking the alternator fastening bolts for proper

35 tightening X

36 [Check the plays in the steering link joints X
Checking the joints of the air cleaner and the engine

37 |intake duct for leak-tightness X

38 [Checking the pneumatic system for leak-tightness X

39 Checking the bolts of clamps of the CAC air ducts for X
tightening (BELARUS-1523.3/1523B.3)

40 |Changing the oil in the RHL hydraulic system oil tank X
Checking the clearances in bearings of the hub reduc-

41 ltion gear driving pinion and the FDA pivot axles X

41a |Replacement of the drying filter After every 800 hours of operation or

once a year
Checking the cylinder head fastening bolts for proper
42 | : X
tightening
Changing the brake fluid in the clutch and brake actua-
42a tor X
Checking the external bolted joints for proper tighten-
43 ing X
44 | Cleaning the fuel coarse filter X
45 |Washing the engine turbocharger X
46 | Changing ail in the transmission housing X
47 | Changing oil in the HPS oil reservoir X
48 |Replacement of the filter element in the fuel fine filter X
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Oper. Operation description Intervals, hours

No. 10 | 125 | 250 | 500 | 1000 | 2000

49 | Checking the alternator X

50 (_Zhangi_ng oil in the FDA hub reduction gear and the X
final drive

51 Changing oil in the front PTO reduction gear-box (if X
installed)

52 [Checking the condition of the brakes X
Greasing the bushings of the rear (front) hitch linkage

53 |turn shaft and of the hauling mechanism X

54 |[Servicing the air-cleaner X

56 |Checking the fuel injection equipment X

57 |Checking the technical condition of the starter X

58 [Washing the engine breathers X

59 [Flushing the engine cooling system X

Maintenance to be performed as required:

60 |Adjusting the oil pressure in the engine

61 |Adjusting the relief valve centrifugal oil filter of the gear-box

62 |Checking/Adjusting the front wheels toe-in

63 |Adjusting external headlights
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Sequence of the Maintenance Operations

The operator shall perform the daily in-
spection of the tractor for preventing the
loosening of the joints, holders and fas-
teners, leaks of the coolant and oil, for
removing the dirtying of the tractor’s
mechanisms as well as other preventive
works for ensuring the tractor operability,
fire safety and safety in fulfilling various
missions as a part of the machine-tractor
aggregate.

ATTENTION! Prior to performing the
works for repairing or servicing the
tractor, stop the engine and apply the
parking-reserve brake.

If the protective shields were removed
for performing the works, make sure
that they are refitted in place on finish-
ing the works.

NEVER discharge used oils onto the
ground. Use special vessels for collect-
ing and storing them. When changing
oil, drain it immediately after running
the tractor, while the oil is warm.

For checking olil level, place the tractor
on a flat level ground.

Prior to performing the maintenance
works, remove the engine side panels
and raise the bonnet. To do this:

* remove the monocyclon (1) of the air
cleaner,;

* push down the catch handle (3) and
remove the right- and left-hand side
panels of the liner;

* pull the bonnet latch handle (2) (found
on the left-hand side of the tractor),
raise the bonnet (5) and lock it in this
position by inserting the supporting
stay (4) into the opening of the bracket
(6).

ATTENTION! Make sure that the stay
(4) is locked securely in the opening of

the bracket (6).

1 — monocyclon of the air-cleaner; 2 — lock han-
dle; 3 — latch handle; 4 — supporting stay; 5 —
bonnet; 6 — bracket.
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SCHEDULED MAINTENANCE PROCEDURES

After every 10 hours of operation or
daily

Procedure 1. Checking the Oil Level in
the Engine

Stop the engine, wait for 3...5 minutes :ﬁ_r-ri;'_x
and check the oil level. It should be be- ey A i
tween the top and bottom marks on the i e L
dipstick (3). If necessary, remove the cap
(2) of the filler neck (1) and add oil to the

top mark of the dipstick (3).

[ " o
_,::,_I A%
e

Procedure 2. Checking the Coolant
Level in the Engine

Remove the radiator cap and check the
coolant level. It should be level with the
upper end-face of the filler neck (1). Add
coolant to the level, if required. 1

ATTENTION! DO NOT let the coolant

level drop below 40 mm from the upper IMPORTANT! NEVER fill in the cool-
end-face of the filler neck. ing system of the engine with water!

Procedure 3. Checking the Oil Level in
the Transmission Housing

Visually check the oil level on the oil-
level indicator (3) which is located on the
left side of the transmission. The oil level
shall be within 10 mm from the mark “I'T”
(“F” — full). If necessary, remove the plug
of the oil filler neck and add oil within + 5
mm from the mark “I'1”.
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Procedure 4. Checking the Oil Level in
the HPS Oil Reservoir

Visually check the oil level against the
oil-level indicator (1) located on the HPS
tank (to the right-hand side on the clutch
casing).

The oil level should be between marks
“C” and “1” of the indicator.

If necessary, add oil. To do this, remove
the plug (3), together with the valve (2),
and add oil up to the mark “C”.

Procedure 5. Checking the Oil Level in
the RHL Oil Tank

Check oil level in the oil tank against in-
dicator (1).

The oil level should be between the
marks “O” and “I'T" (“F” — full) of the oil
indicator. If necessary, remove the plug
(2) of the oll filler neck and add oil up to
the mark “'1” of the oil-level indicator.

NOTE. With the tractor running in com-
bination with agricultural machines
which require elevated consumption of
oil, replenish the oil up to the mark “C”
of the oil-level indicator.

Procedure 6. Checking the Brake Lig-
uid Level in the Master Cylinder Tanks
of the Hydraulic Actuator of the
Clutch and Service Brakes

Check visually the liquid levels in the
reservoir (4) of the master cylinder of the
clutch (located on the left side if viewed
in the direction of the tractor forward mo-
tion, above the hydraulic system oil tank)
and in the reservoirs (1, 2) of the master
brakes (on the right side in the direction
of the tractor motion, over the HPS oil
tank). The level should be within marks
“min” and “max” on the boxes. If neces-
sary, add the brake fluid to the “max”
marks having unscrewed preliminarily
the caps (3).
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Procedure 6a. Checking the Brake
Liquid Level in the Compensation
Chamber of the Master Cylinder for
Controlling the Clutch and Brakes in the
Reverse

The fluid level shall be within the “AND”
distance from the upper edge of the
compensation chamber. If necessary,
remove the boot and add fluid to the re-
quired level.

Procedure 7. Draining Condensate
From the Hydraulic System Bottle

To drain condensate from the bottle, pull
the ring (1) to any side if the bottle con-
tains compressed air. Hold the ring in
this position till condensate is completely
drained.

Procedure 8. Checking the Operability
of the Engine, Steering Control,
Brakes, Lighting and Signalling De-
vices

The engine shall demonstrate the stable
run in all duties.

The controls, light and sound signalling
systems should be in good order.

The simultaneous operation of the right-
and left-hand service brakes shall be en-
sured.
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Procedure 8a’. Checking the Fas-
tening of the Air-Conditioner Hoses

The air-conditioner hoses shall be
reliably fixed by binding screw clamps.
No contact of the hoses with the moving
parts of the tractor is allowed.

Procedure 8b*. Checking/Cleaning the
Air-Conditioner Condenser

Check the cleanness of the condenser
core. If it is clogged, clean the condenser
using compressed air. The air flow
should be directed in perpendicular to
the condenser plane top down with the
bonnet opened. The crumpled ribbing
shall be straightened by means of a spe-
cial comb or plastic (wooden) plate. In
case of heavy contamination of the con-
denser, flush the latter with hot water un-
der the pressure of 0.15-0.2 MPa and
blow it off with compressed air.

Procedure 8c”. Checking the Draining
Tubes of the Air Conditioner/Cleaning
Them from Condensate

The draining tubes coloured blue
are located to the right and to the left
from the tube of radiators under the ceil-
ing panel. Check the draining tubes and
clean them as necessary to prevent their
clogging. The sign of a clean draining
tube is water dripping when operating the
conditioner in hot weather.

Procedure 8d™. Removing Conden-
sate from the Reservoirs of the Radia-
tor of the Charge Air Cooler (CAC) of
the Engine (BELARUS-
1523.3/1523B.3)

To remove condensate from the
reservoirs of the radiator of the engine
CAC, proceed as follows:

- screw out the two plugs (1) in the bot-
tom part of the charge air cooler (2) and
let condensate trickle down;

" If the air conditioner is installed.

™ In winter, the procedure shall be performed
after every 10 hours of operation, in summer —
after every 125 hours of operation.

250

- screw in the plugs (1).

Procedure 8e. Cleaning the Radiator
of the Charge Air Cooler (CAC) of the
Engine (BELARUS-1523.3/1523B.3)

Check the cleanness of the CAC radiator
core. If the radiator core is clogged,
clean the same by blowing it off with a
compressed air flow directed perpendicu-
larly to the radiator plane top down with
the bonnet opened.
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EVERY 125 HOURS OF OPERATION
perform the following procedures:

Procedure 9. Checking/Adjusting the
Tension of the Air-Conditioner Com-
pressor Driving Belt

The tension of the belt (3) is considered
normal, if sagging of its section between
the tensioning lever pulley and the com-
pressor pulley” as measured at the mid-
dle point would be within 4 to 6 mm when
pushing with the force of (39.2+2.0) N.

The tensioning of the belt (3) for driving
the air-conditioner compressor (2) should
be adjusted by turning the tensioning
lever (1) on the rotating axle (A) and
threaded connection clamp (B) in the slot
(B) of the plate (I'); the belt sagging
when pushing with the force of
(39.2+2.0) N applied in perpendicular to
the belt section at its middle point shall
be within 4 to 6 mm.

Procedure 9a. Greasing the Pivot
Points of the HPS Cylinders

Using a lubricating gun, grease the piv-
ots through the lubricating plugs (2) (4
lubricating points).

Procedure 10. Greasing the Bearings

of the FDA Pivot Supports of the Hub

Reduction Gear and the Pivot Centre

Bushings

* Gun-grease the lubricators (3) by
making 4 to 6 strokes (4 lubricating
points).

* Gun-grease the lubricator (4) with the
above-said lubricant until fresh grease
is squeezed through gaps.

5 — pivot centre bushing.
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Procedure 11. Draining Sediment and
Sludge from the Fuel Tanks and the
Fuel Coarse Filter

Screw out the plugs (1, 4) and drain sed-
iment and sludge from the fuel tanks (2)
and filter (3), respectively until clear fuel
appears. Screw in the plugs.

Procedure 12. Checking the Tension
of the Alternator Driving Belt

The alternator belt tension is considered
to be correct if its sagging at the section
between the pulleys of the crankshaft
and the alternator is within 29 to 33 mm
when pushed with a force of 40 N (4 kgf).
To adjust the belt tension, turn the alter-
nator body such as to ensure the re-
quired tension. Tighten the plate attach-
ment bolt and nuts of the alternator at-
tachment bolts.

Procedure 13. Checking the Tyre Infla-
tion Pressure

Check the condition of the treads and air
pressure in the tyres. If necessary, bring
the pressure to the norm in accordance
with a number of loads and pressures
(see Section “Aggregating the Tractor
with Agricultural Machines and Imple-
ments”).

Procedure 13a. Checking the Tighten-

ing of Fasteners of the Hubs and

Wheels

Check the tightening torques and, if nec-

essary, tighten up:

» the bolts (1) of hubs of the rear wheels
with the torque of 360...500 Nem;

» the nuts fastening the rear wheels to
the hubs — 300...350 Nem;

» the nuts fastening the front wheels to
the flanges — 200...250 Nem;

» the nuts fastening front wheel webs to

the rim carriers — 180...250 Nem.
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Procedure 14. Adjusting the Clutch
Control Mechanism

The adjustment of the clutch control
mechanism is described in Section
“Construction and Operation”, nyHKT
“Clutch Control Adjustment”.

Procedure 15. Checking the Engine
Air Cleaner

Check the condition of the paper filter
elements (PFE) for paper rupture and
correct insertion.

To check the basic filtering element
(BFE), proceed as follows:

» screw out the butterfly nut (2) and re-
move the sump (1);

» screw out the butterfly nut (3) and re-
move the BFE (5);
» check the monitor filtering element

(MFE) (4) for contamination without
withdrawing it from the housing (6).

ATTENTION! It is not recommended to
take the filter element (4) from out of
the housing (6).

Contamination of the monitor filter ele-
ment is indicative of a damaged basic
filter element (BFE) — rupture of the pa-
per shutter, unstuck bottom. In this case,
flush the MFE and replace the BFE.
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NOTE: Under heavy dust-laden condi-
tions, this procedure should be per-
formed every 20 hours of the engine
operation.
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Procedure 15a. Clean the Filter of the
Cab Ventilation and Heating System

ATTENTION: Under the conditions of
high moisture of the environment, do not
switch off the fan before cleaning the fil-
ters, because it is difficult to remove dust
from the moist paper filtering element.

The filters of the ventilation system are
fitted on the both sides of the tractor cab.

To clean the filter of the cab ventila-
tion and heating system, proceed as fol-
lows:

- to gain access to the filter, use a
stand or small ladder;

- turn out two screws with plastic
heads (1) under the projecting edge of
the cab;

- remove the panel (2) and remove the
filter (3);

- shake dust out of the filter by slight
tapping so that not to damage the paper
filtering element;

- clean the filter using compressed air
under the pressure of not more than 0.1
MPa. The hose nozzle shall be held at
the distance of not less than 300 mm
from the filter to prevent the damage of
the paper filtering element. It is neces-
sary to direct the air flow through the fil-
ter in the direction opposite to the normal
air flowing shown by the arrows marked
on the filter.

ATTENTION: If the tractor is operated
under the heavy dustiness conditions,
clean the filter after every 8-10 hours of
operation, i.e. after every shift.

Procedure 15b. Checking the Tighten-
ing of the Bolts of the CAC Air Ducts
(BELARUS-1523.3/1523B.3)

Check and tighten the bolts of the
clamps of the air CAC ducts as neces-
sary. The torque of tightening the said
bolts shall be 10 to 15 N-m

ATTENTION: After checking the tighten-
ing of the bolts of the clamps, it is neces-
sary to check all the intake duct connec-
tions for leak-tightness. To do this, it is
necessary to perform the inspection for
damages and loss of tightness of the
connections of all the air ducts and sili-
con branch pipes of the air cooling sys-
tem. Should any faults or damages be
revealed when performing the check, it
would be necessary to ascertain their
causes and take measures for eliminat-
ing them!
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charge air cooling system!
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AFTER EVERY 250 HOURS OF OP-
ERATION, perform the previous mainte-
nance procedures plus the followings:

Procedure 16. Greasing the Clutch Re-
lease Bearing

Screw out the plug (1) on the left side of
the clutch housing, insert the point of a
plunger-and-lever gun into the hole and
make four to six strokes through the
pressure lubricator.

Refit the plug (1).

Procedures 17, 18. Cleaning the Ro-
tors of the Centrifugal Oil Filters of
the Engine and Gear-Box, Respective-

ly

Screw out the nut (1) and remove the
shell (2). Remove the inner cup (3) by
means of a wrench (4) and a screwdriver
(5). Remove the cover (6), impeller (7)
and filter (8). Wash the screen (8) in die-
sel fuel. Remove a layer of sediment
from the inner walls of the inner cup of
the rotor (3).

Apply a film of motor oil on the rubber
sealing ring. When reassembling, align
the marks on the inner cup with those on
the rotor body. Tighten the nut (1) with
applying the torque of 35 to 50 N-m.

ATTENTION! The engine and gear-
box filters are considered to be operat-
ing properly, if a light noise of rotating
rotors can be heard for 30...60 sec-
onds after the warmed up engine has
been stopped.
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Procedure 19. Washing the Screen Fil-
ter in the Gear-Box Hydraulic System
Screw out the cover (1) of the screen fil-
ter and take the filter assembly by the
cramp (4).

Disassemble the filter by screwing off in
turn the locknut (2) and the cramp (4) to-
gether with the stud (9). Remove the
plate (1), spring (6), piston (5), sealing
ring (7) and filter elements (8). Wash all
the components in diesel fuel to remove
dirt completely. Reassemble the filter in
the reverse order of operations; pay spe-
cial attention to fitting rings (7) on both
sides of the set of filter elements.

ATTENTION! The cramp (4) should be
screwed on the stud (9) before setting
the plate (1) flush with the piston (5)
end-face.

Procedure 20. Changing Oil in the En-
gine Crankcase

* Warm up the engine to normal operat-
ing temperature (at least 70°C).

« Place the tractor on a flat level
ground, stop the engine and apply the
brake.

* Remove the oil filler neck cap (2) and
screw out the drain plug (4). Drain oil
in a container suitable for oil storage.

» Refit the drain plug (4) and pour fresh
clean engine oil through the oil filler
neck (1) up to the mark of the oil dip-
stick (3).

* Refit the filler neck cap (2).

» Start the engine and let it run for 1-2
minutes.
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» Check oll level with the dipstick (3), as
described under Procedure 1.

» If necessary, add oil to the level.
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Procedure 21. Changing the PFE of
the Engine Oil Filter (to be performed
simultaneously with changing oil in
the crankcase):

» Screw out the cap shell (5) in unit with
the paper filter element (6) as assem-
bly.

» Screw out the nut (1) and remove the
bottom (2) together with gaskets (3)
and (9).

» Press the clamp (4) inside the cap (5)
to the distance of 3 to 4 mm and then
turn it in such a way as to align the
bosses of the clamp (4) with the slots
of the cap (5).

* Remove the clamp, PFE (6), bypass
valve (7) and spring (8).

* Wash all the parts in diesel fuel.

* Install a new filter element following
the above operations in the reverse
order. If required, replace the gaskets
(3) and (9). Tighten the nut (1) with
applying a torque of 30...40 N-m. Ap-
ply a film of engine oil onto the gasket
9).

» Screw in the assembled filter addition-
ally by 3/4 revolutions after the gasket
(9) comes in contact with body (10).

ATTENTION! Screw in the filter exclu-
sively by hand effort, holding it by the
filter cap (5).

Procedure 23. Checking Oil Level in
the Front PTO Reduction Gear-Box (if
installed)

Screw out the plug (1) of the check-and-
filler hole (on the right side of the reduc-
tion gear-box). The oil level shall be up to
the threaded hole for the plug.
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Procedure 24. Checking the Front
Wheels for Toe-In

The front-wheel toe-in shall be within 0 to
8 mm.

If necessary, perform the adjustment (re-
fer to Procedure 62).

Procedure 25. Checking the Oil Level
in the Final Drive and Hub Reduction
Gear Housings

Check the oil level:

* In the hub reduction gear-box cas-
ings (left- and right-hand). Add oil, if
required, to the level of the check-and-
filler hole stopped with the plug (2).

* In the final drive of the FDA with
removable housings. Add oil, if re-
quired, up to the level of the check-
and-filler hole stopped with the plug

().

Grades of oils to be used:

Transmission oils Tan-15B, TCn-15K,
TCn-10 or TAO-17w.

Procedure 26. Turbocharger

Check the fasteners of the turbocharger
(1), outlet ducts (3) and the exhaust pipe
(2) bracket for tightness. Tighten up with
applying a torque of 35...40 N.m, if re-
quired.
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AFTER EVERY 250 HOURS OF OP-
ERATION, perform the previous mainte-
nance procedures plus the followings:

Procedure 27. Checking the clearanc-
es between the valves and the rocker
arms

Note: The clearances should be
checked on a cold engine, having
checked preliminarily the cylinder head
bolts tightening (Procedure 42).

* Remove the covers of the cylinder
heads.

* Check the tightening of the bolts and
nuts which fasten the rocker-arm shaft
brackets (60...90 N-m).

* Turn the crankshaft until the piston of
the first cylinder comes to a valve lap
position (where the inlet valve starts to
open, while the outlet valve completes
the closure).

* Adjust clearances in 3, 5, 7, 10, 11
and 12 valves (to be counted from the
fan).

ATTENTION! The clearances between
the end-faces of the valve stems (2)
and the rocking arm heads (3) shall be
0.25...0.30 mm for the inlet valves and
0.40...0.45 mm for the outlet valves.

* Turn the crankshaft through 360°, first
having set the valve lap in the sixth
cylinder; then, adjust the clearances in
valve Nos. 1, 2, 4, 6, 8 and 9.
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» To adjust the clearance, slacken the

locknut (5) of the adjusting screw (4)
and set the required clearance against
a clearance gauge (1) by means of a
wrench and driver. After setting the
clearance, tighten the locknut and re-
check the clearance using the gauge.

* On completion of the adjustment job,

refit all the parts removed.
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Procedure 28. Draining Sediment and
Sludge from the Fuel Fine Filter

e Turn out the air-bleeding plug (1)
which is located on the filter housing
by 2...3 revolutions. First, screw out
the sediment and sludge draining plug
(2) on one shell which is located at the
bottom, and drain the sediment until a
clear jet of fuel appears. Then, screw
out the plug on the second shell and
drain the sludge. Screw in the plugs.

» Bleed air from the fuel system (refer to
Procedure 48).

* When a fuel fine filter (FFF) with
one filter element is installed:

* Loosen the air bleeding plug (1) by
2...3 revolutions.

« Screw out the sediment/sludge
drain plug (2) and drain the same
from the filter housing until a clear
jet of fuel appears. Tighten the
plugs (1) and (2).

* Bleed air from the fuel system.

Procedure 29. Checking the Steering
Controls for Play

If the steering wheel play exceeds 25°,
take up looseness in the steering trape-
zoid pivots, tighten the nuts of the steer-
ing knuckle arms, and eliminate plays in
the steering column and steering gear.

Procedure 30. Checking the Clearanc-
es in the Bearings (Flanges) of the
Front Wheels)

Check the taper roller bearings (2) of the
flange (3) and adjust them as required by
means of the nut (1) to a no-gap condi-
tion. Tighten up the nut so that the gap is
taken up completely, then prick-punch
the nut in two slots in the flange (3).
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Procedure 31. Adjusting the Travel of
the Brake Pedals and Parking Brake
Lever

The adjustment of the travel of the brake
pedals and parking brake lever is de-
scribed in Section “Construction and Op-
eration”.

Procedure 32. Servicing the Storage
Batteries

Clean the storage batteries from dust
and dirt. Remove the plugs (1) of the
storage battery filler openings, check the
electrolyte level and, if necessary, top up
with distilled water so that the electrolyte
level would exceed that of the protective
separators by 12...15 mm or be between
the check marks on a transparent battery
compartment. Check the condition of the
terminals (2) and vent holes in the plugs.
Smear the terminal, if necessary, with
technical petroleum jelly and clean the
vent holes.

Procedure 33. Changing the Replacea-
ble Filter Element in the Hydraulic
System Oil Tank

» Screw out the bolts (1) fixing the cap
(2) and remove the cap assembled
with the valve (3);

* Remove the filter element (4);

* Clean the inner chamber of the barrel
(5);

* Install a new filter element, refit the cap
assembly (2) and tighten the bolts (1).
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Procedure 33. Replacement of the Fil-
ter Element of the HPS Oil Tank

» Screw out bolts (3) fixing the cap (4)
and remove the cap assembled with
the plug (5) and valve (6);

» Take the filter element (2) out;

* O4yncTute BHYTPEHHIOK MOMOCTb CTa-
kaHa (1);

* Clean the inner chamber of the barrel,
refit the cap assembly (4) and tighten the
bolts (3).

NOTE: All further replacements of the
filter elements should be carried out
every 1000 hours of operation, simul-
taneously with the change of oil in the
HPS oil tank.

Procedure 35. Checking the Alternator
Fastening Bolts for Proper Tightening

Clean the alternator from dust and dirt.
Check the fastening bolts for tightness
and reliable fixation of the electric wiring
terminals.

Procedure 36. Check the Plays in the
Steering Link Joints (in case of instal-
lation of the FDA with two hydraulic
cylinders of the HPS)

With the engine running, turn the steer-
ing wheel in both directions for checking
the free travel and play in the joints (1) of
the steering link (4).

Should there be any plays in the joints,
proceed as follows:

* Remove the locking wire (3);

» Screw in the threaded plug (2) to elim-
inate the clearance in the articulated
joint;

* Lock the plug with wire (3).
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Procedure 37. Checking the Joints of
the Air Cleaner and the Engine Intake
Duct for Tightness

* Remove the monocyclon, start the en-
gine;

« Set a medium rotational speed of
idling;

* Block the intake pipe (1) of the air
cleaner. The engine shall stall in this
case;

 If the engine is still running, locate and
remove leaks in the air cleaner and in-
take duct joints.

Procedure 38. Checking the Pneumat-
ic System for Leak-Tightness

The air pressure drop in the pneumatic
system shall not exceed 200 kPa for the
period of 30 minutes with the brake con-
trols in a released state and compressor
switched OFF.

The air pressure in the bottle, which is
maintained by a regulator, shall be within
600...850 kPa.

Procedure 39. Checking the Bolts of
Clamps of the CAC Air Ducts for
Tightening

Check, and tighten as necessary the
bolts of clamps of the CAC air ducts. The
torgue of tightening of the bolts of clamps
of the CAC air ducts shall be 10 to 15
H-m.

Procedure 40. Changing Oil in Oil

Tank of the RHL Hydraulic System

At a working temperature of oil in the oll

tank of the hydraulic system:

» screw out the filler neck plug (1);

» screw out the drain plug (3) and drain
oil from the oil tank into a vessel pre-
pared in advance;

» screw in the plug (3), pour fresh oil up
to the mark “IT” (“F” — full) on the dip-
stick (2); refit the plug (1) back to its
place.
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Procedure 41. Checking the Play and

Preload in: 5 6
1. Bearings of the Hub Reduction gear
Driving Pinion (3): S
z N

* Check and adjust as necessary the
bearings (1) of the driving pinion (2)
to a gap or Preload of not more
than 0.05 mm. The adjustment shall
be carried out with the help of slit SPESRNR [
shims (3) to be inserted between
the bearing cage (5) and the hous-

ing (4).

=) (n) () (s

N

2. Bearings of Pivot Axles (3):

* The preload in the bearings shall be
such as to allow a knuckle turn ef-
fort of within 60...80 N to be applied
to the flange (5). If necessary, per-
form adjustment as follows:

e screw out the four bolts (2) and
screw in instead two dismantling
bolts into the specially drilled
auxiliary holes of the axle (3);

* remove the required number of
shims (4) on both sides;

» screw out the dismantling bolts
and tighten the bolts (2) with ap-
plying a torque of 120...140 N-m.

Procedure 4la’. Replacement of the
Drying Filter

ATTENTION: For replacing the drying
filter, it is necessary to contact the spe-
cialized service station. The replacement
can be only performed with the use of
special equipment.

" The procedure shall be performed after every
800 hours or once a year
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AFTER EVERY 1000 HOURS OF OP-
ERATION perform the previous
maintenance procedures plus the fol-
lowings:

Procedure 42. Checking the Bolts Fas-
tening Two Engine Cylinder Head for
Proper Tightening

The bolts should be tightened on a
warmed-up engine in the following se-
guence:

« Remove the hoods and covers of the
cylinder heads;

* Remove the rocking arm shafts with
the rocking arms and brackets;

» Check the tightening torque of all the
bolts by means of a dynamometric
wrench in the sequence shown in Fig.
on the right (for the sake of simplicity,
only one cylinder head is shown). The
torque should be within 190...210 N-m
(29...21 kgfem) limits.

On finishing the tightening operation, refit
the rocking arm shaft; check and re-
adjust as necessary the valve-to-arm
clearances (refer to Procedure 27).

Procedure 42a. Changing the Brake
Fluid in the Clutch and Brake Actua-
tors

Clutch Actuator:

- Remove the protective cap (28) (see
Section “Construction and Operation”,
figure in item “Clutch Actuator’) and
draw a rubber hose onto the head of
the bypass valve (29) having put an-
other end of the hose into a vessel;

- Turn the valve (29) by one revolution;

- Step on the clutch pedal for forward
motion several times, until the brake fluid
is removed completely from the system,;

- Step on the clutch pedal for reverse
motion several times, until the brake fluid
is removed completely from the system,;

- Pour fresh brake fluid and bleed air
from the hydraulic clutch control system
for the forward and reverse motion (see
Section “Construction and Operation”,
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item “Bleeding the air from the hydraulic
clutch control system”).

Brake actuator:

- Remove the protective cap and draw
a rubber hose onto the head of the by-
pass valve of one of the service brake
cylinders 16, 19 (see Section “Con-
struction and Operation”, item “Hydrau-
lic Brake Actuator of the BELARUS-
1523B/1523B.3 Tractor) having put an-
other end of the hose into a vessel;

- Turn out the bypass valve by one revo-
lution;

- Step on the interlocked brake pedals (5,
6) for forward motion several times, until
the brake fluid is removed completely
from the system;

- Step on the reverse pedal (2) of the
master brake cylinder of reverse (3) for
reverse motion several times, until the
brake fluid is removed completely from
the system;

- Repeat the above procedure for the
second service brake cylinder.

- Pour fresh brake fluid and bleed air
from the hydraulic brake actuator system
for the forward and reverse motion.
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Procedure 43. Checking the External
Bolted Joints for Proper Tightening
Check the tightening of and tighten as
required the external bolted joints of the
tractor, front and rear wheels; front mud-
guards brackets; front beam of the semi-
frame; the joints between the engine and
the clutch housing; between the clutch
housing and the speed gear-box; be-
tween the speed gear-box and the rear
axle housing; between the rear axle
housing and the top cover; between the
front and rear supports of the cab; the
nuts of the front driving axle; the bolts of
the universal-joint flanges; the bolts of
the axle-shaft housings and the bolts of
the haul-and-draw coupler.

Procedure 44. Cleaning the Fuel
Coarse Filter

» Clean the external surface of the filter,
screw out the nuts (1) fastening the
cup; remove the cup (3) and screw off
the deflector (2) with the screen. Re-
move the deflector.

* Wash the deflector together with the
screen (2), the scatterer and the inner
chamber of the cup (3) in diesel fuel.

* Reassemble the filter in the reverse
order and prime the fuel system (refer to
Procedure 48 below).

Procedure 45. Washing the Turbo-
charger

Dismount the turbocharger from the en-
gine and, without disassembling it, im-
merse it into kerosene or diesel fuel; then
blow through it with compressed air, dry
and reinstall it on the engine.

266




BELARUS-1523/1523B/1523.3/1523B.3

Scheduled Maintenance

Procedure 46. Changing Oil in the

Transmission Housing

1. Run the tractor and warm up oil in the
transmission.

2. Remove the filler neck plug (2) located
on the on the right side of the clutch
housing.

3. Screw out the drain plugs (1) of the
transmission and the plugs (3) of the
axle-shaft housings.

4. Discharge oil from the transmission
into a special vessel for collection and
storage of waste oils.

5. Refit the drain plugs back in place and
fill in fresh oil up to the mark “IT”
(“Full”) against the oil-level indicator
(refer to Procedure. 3). Refit the plug
(2).

6. Run the tractor for 5...10 minutes and
check the oil level. Add oil to the level,
if necessary.

Procedure 47. Changing Oil in the
HPS Oil Tank

At the working temperature of oil in the
oil tank, proceed as follows:

» screw out the filler neck plug (2);

» screw out the plug (3) and discharge
the oil into a special vessel prepared
beforehand;

» screw in the plug (3), fill in fresh oil up
to the mark “C” against the oil-level in-
dicator (1); place the plug (2) back in
place.
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Procedure 48. Changing the Filter El-
ement in the Fuel Fine Filter

Screw out the filters (1) as assembly.

Disassemble each filter (1) having per-
formed the following procedures:

— turn out the nut (5) and remove the
bottom (3) together with the rings
(2) and (4);

— press the clamp (6) inside the cap
(8) by 3 to 4 mm and then until the
bosses of the clamp are aligned
with the slots of the cap;

— remove the clamp (6), PFE (7) and
spring (9) from the cap (8);

— Wash the internal chambers of the
caps and all the parts of the filters
in diesel fuel.

Replace the filter elements by new
ones and reassemble the filters in the
reverse order.

Check the condition of the rings (2)
and (4) and replace them, if neces-
sary.

Tighten the nut (5) with applying the
torque of 30... 40 Nem.

In case of installation of a single FFF
unified with the 1-243 engines:

Screw out the plug (3) and drain the
sediment.

Turn out four nuts and remove the cap
(1).

Pull the filter element (2) from the
housing and discard it.

Wash the housing and cap in clean
diesel fuel.

Check the seal of the cover and re-
place it, if required.

Install a new filter element.
Screw in the plug (3).
Refit the cover and fastening nuts.

Open the fuel tank tap and prime the
fuel system.
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* Lubricate the ring (4) with engine oil
and screw in each filter by 3/4 revolu-
tions after the ring (4) comes in con-
tact with the filter body.

IMPORTANT! Screw the filters as as-
sembly (1) into the housing with the

hand torque.
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» Bleed air from the fuel system. To do will appear. Screw on the handle of
this, procees as follows: the hand booster pump.

— screw out the plug (1) by 2...3 revolu-
tions for bleeding air from the fuel

pump (3); Procedure 49. Checking the alternator
— screw out the plug (4) on the hous-

ing of the fuel fine filter (5) by 2...3
revolutions;

— bleed air from the fuel system by
means of the hand booster pump
(2) with screwing in consequently
the plug (4) on the fuel fine plug
and then the plug (1) on the fuel
pump when fuel without air bubbles

Remove the driving belt (1) from the al-
ternator pulley (2) and check the easi-
ness of rotation and the presence of
plays in the rotor bearings. Should there
be any plays and jamming of the rotor,
dismantle the alternator and send it to
the workshop for repair.
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Procedure 50. Changing Oil in the
FDA Hub Reduction Gear-Box and Fi-
nal Drive

* Run the tractor for some time and
warm up oil in the FDA housings.

* Place the tractor on a flat level
ground. Stop the engine. Set the park-
ing brake and wedge the wheels on
both sides.

* Remove the check-and-filler plugs (2,
6) and the drain plugs (1, 5). Dis-
charge the oil in a special vessel for
collection and storage of waste oils.
Be sure to dispose of the oil in the es-
tablished manner.

» Refit the drain plugs (1, 5) and 3aTa-
HUTE UX.

e Fill in the housings with fresh trans-
mission oil to the lower edge of the
check-and-filler necks.

* Refit and tighten the plugs (2, 6).

NOTE: The oil should be also changed
when performing the seasonal mainte-

nance.

Procedure 51. Changing Oil in the
Front PTO Reduction Gear-Box (if in-
stalled)

Screw out the plug (2) and discharge
waste oil. Fill the reduction gear-box with
fresh oil up to the level of the check-and-
filler hole (1) (the capacity of the reduc-
tion gear-box is 3.3 I).
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Procedure 52. Checking the Condition
of the Brakes

Check the condition of brakes parts by
way of their dismantling. Clean the cas-
ings from the wear and tear products,
replace worn-out parts, if required, and
adjust the service and parking brake con-
trol mechanism.

No scoring of the working surfaces of the
pressure disks is allowed.

Procedure 53. Greasing the Bushings
of the Turn Shaft of the Rear (Front)
Hitch Linkage and of the Hauling
Mechanism

Clean two lubricators (1) located on the
bosses of the rear axle cover as well as
the lubricator (2) of the towbar from dirt.
Gun-grease the same till fresh grease
appears from gaps.

Procedure 54. Servicing the Engine

Air-Cleaner

The procedure shall be performed after

every 1000 hours of the engine operation

as well as in case of lighting up of the
pilot lamp of excessive clogging of the air
filter.

To perform the servicing, proceed as fol-

lows:

* Remove the monocyclon (7); clean the
screen, swirler, and ejection slits from
dust and dirt.

» Screw out the butterfly nut (2) and re-
move the pan (1).

* Remove the basic filter element (5).
Pay special attention on the state of
the monitor filter element (4).

ATTENTION! Dirt and soiling of the
MFE is indicative of damaged BFE
(rupture of the paper shutter, unglued
bottoms).

NOTE: Removing the MFE (4) from
the housing (6) is not recommended.
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If BFE is intact, blow it with compressed
air, first from the inside and then on the
outside to remove dust completely.

ATTENTION! To avoid rupture of the
paper shutter, the compressed air
pressure shall not exceed 0.2...0.3

MPa.

Direct the air jet at an angle to the BFE
surface. Keep BFE from oiling or me-
chanical damage.

If blowing is ineffective, wash the BFE
in the 0.02% detergent solution. To
wash the basic filter element, immerse
it into the solution for ¥ hours and
then rinse it intensively in the same
solution for 15 minutes. Wash the BFE
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in clean water at 35...45°C and let it
dry for 24 hours.

ATTENTION! NEVER blow BFE
through with exhaust gases, NOR
wash it in diesel fuel.

Clean the delivery pipe, the inner sur-
face of the housing and the pan from
dust and dirt.

Check the condition of the O-rings.

Make sure that the BFE is installed
properly in the housing; tighten the
butterfly nut by hand.

Perform Procedure 37 on the check of
the air-cleaner and the intake duct
leak-tightness.
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Procedure 55. Checking the Steering
Link Joints for Play

With the engine running, turn the steer-
ing wheel in both directions for checking
the free travel and play in the joints (1) of
the steering link (4).

Should there be any plays in the joints,
proceed as follows:

* Remove the locking wire (3);

» Screw in the threaded plug (2) to elim-
inate the clearance in the articulated
joint;

* Lock the plug with wire (3).

NOTE: If it is impossible to eliminate
the play in the joints, disassemble the
joint and replace the worn-out parts.
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AFTER EVERY 2000 HOURS OF OP-
ERATION perform the previous mainte-
nance procedures plus the followings:

Procedure 56. Checking the Fuel In-
jection Equipment

To check the injectors for injection pres-
sure, dismantle them from the engine by
carrying out the following operations:

» screw out the coupling nuts (6) of the
unions of the fuel pump and the injec-
tors;

* remove the high-pressure pipes (4);

* remove the bolts (1) of the unions
from each injector together with their
sealing washers and remove the
draining pipeline (3);

* screw out bolts (2) which fix the injec-
tors and remove the injectors (5);

* send the injectors to a specialized
workshop or your dealer for checking.

NOTE: The injection pressure should
be within 22...23 MPa.* The atomiza-
tion should be in the form of a mist,
without continuous jets and/or drips.

Timing angles for engines [1-260.1 and
[-260.1S fitted with fuel pumps “YAZDA”
or “Motorpal”, should correspond to
those given in Table on the right:

To check and adjust the injectors, dis-

mantle them from the engine and send
them to a specialized workshop.
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Timing angles for fuel injection

(degrees to TDC)
Engine
[-260.1 | 260.1S2
Fuel pump
363-40.01 | Motorpal | 363-40.01 | Motorpal
19..21 | 21..23 |14..16** | 15...17
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Procedure 57. Checking the Technical
Condition of the Starter

Turn out the screws (1) and remove the
cap (2). Check the condition of the com-
mutator (3), brush fittings, and easiness
of movement of the brushes (5) in the
brush-holders, and the pressure of the
springs (4) on the brushes.

The commutator working surface shall be
clean. The brush pressure shall be within
750...1000 df.

If excessive wear and/or commutator
scorching are detected, send it to a
workshop for repair.

Procedure 58. Washing the Engine
Breathers

« Remove the cases of the breathers
(1)

« Remove the breathers from their cas-
es.

* Wash the breathers in diesel fuel and
blow them through with compressed
air.

« Reassemble the breathers and refit
them.

Procedure 59. Flushing the Engine
Cooling System

* Prepare a solution of sodium hydrox-
ide (50...60 g of sodium hydroxide per
one litre of water);

* Add 2 litres of kerosene into the
aqueous solution and fill the cooling
system with this solution;

» Start the engine and let it run for 8...10
hours;

» Discharge the solution into a suitable
container, flush the system with clean
water and fill with coolant, as de-
scribed in this Manual.
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MAINTENANCE TO BE PERFORMED AS REQUIRED

Procedure 60. Adjusting the Oil Pres-
sure in the Engine Lubrication System

If the oil pressure in the lubrication sys-
tem is below 0.28 MPa on a warmed-up
engine and at the rated speed of the
crankshaft, stop the engine, locate and
remove the trouble. Check the oil pipe-
lines for leak-tightness and the safety
valve of the oil paper filter for operability.
One of the ways for increasing the pres-
sure is slight adjustment of the filter at a
specialized workshop.

Procedure 61. Adjusting the Gear-Box
Centrifugal Oil Filter

The valve (2) maintains oil pressure on
the GB hydraulic system to within
0.9...1.0 MPa — for the GB 16Fx8R;

0.9...1.1 MPa — for the 24Fx12R.

If pressure drops below this limit, adjust
the valve by inserting additional shims
(5) between the spring (3) and the plug

(6).

IMPORTANT! If the pressure drops
below 0.7 MPa, stop the tractor and
seek help of a technician.

The valve (7) maintains oil pressure up-
stream of the centrifuge rotor. It shall be
0.75 MPa and can be adjusted, if re-
quired, by inserting the shims (9).

The lubrication valve (12) is adjusted to
within 0.15...0.25 MPa and maintains oll
pressure in the GB lubrication system.
The valve is adjusted by insertion of
shims (11).
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Procedure 62. Adjusting the Front
Wheels Toe-In

After setting the wheel track as required,
check and adjust as necessary the toe-in
by changing the length of the steering
link (2).

1. Set the required pressure in the tyres
(refer to Table in Section “Aggregating
the Tractor with Agricultural Machines
and Implements”, item “Allowable
Loads on the Tractor Tyres Depending
on the Pressure in the Tyres”).

2. With the tractor placed on a flat
ground, run it straight ahead several
meters; then, stop the tractor and set
the parking brake.

3. Measure the distance “B” behind the
tractor, between two opposite points
on the rim shoulder, at the height of
the wheel horizontal axes.

4. Release the parking brake, and push
the tractor forward, so that its wheels
would turn through approximately
180°; then measure the distance “A” in
front of the FDA between the same
measurement points as when measur-
ing the distance “B”. The toe-in is cor-
rect, if the distance “A” is less (by 0...8
mm) than the dimension “B”. If the toe-
in figure exceeds the specified limits,
proceed with adjustment operations,
as follows:

* Loosen the locknuts (1) and (3) of
the steering link tube (2).

» Set the required amount of toe-in
by rotating the tube in either direc-
tion.

» Tighten the locknuts (1) and (3)
with applying a torque of 100...140
N-m.
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Procedure 63. Aiming External Side
Headlights

Mark out a screen, as shown in the
Figure.

Measure the distance between the
headlight centres and the height of
their location above the floor immedi-
ately on the tractor, the tyre pressure
shall correspond to the recommended
norms. Mark the headlight centre lines
A-A, B-B1, E-Ea1.

Place the tractor on a flat level ground
at exactly right angle to the screen,
with the front headlight lenses 15 m
away therefrom. At the same time, be
sure that the tractor’s line of longitudi-
nal symmetry would intersect with the
screen at the line O-Oa.

Turn on the headlights in low beam
and, first, adjust the position of one
headlight (block the other headlight
with a dark tissue), then, the other,
having loosened them on the bracket.
The headlight is considered as cor-
rectly adjusted, if the light spot centre
line D-D is at half distance from the
reference surface to headlights centre-
line A-A (h/2).

Peculiarities of adjustment of the
built-in headlights

Place the tractor at the distance of 10
m from the screen to the headlight
lenses.

Perform all the operations for marking-
out the screen as described above.

The headlight beam is aimed correct-
ly, if the location of the light spots of
both headlights corresponds to the
position shown in the above Figure,
and the light spot centreline D-D is be-
low the headlight centreline A-A by
150 mm.
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1/2¢  1/2C
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A~ I

Screen marking-out and adjustment of head-

lights:

A-A —headlight centre line;
D-D —centre line of light spots;

001 -
B-B1 —

E-E1 —

line of symmetry of the screen,;

vertical axis of a light spot from the left-
hand headlight;

vertical axis of a light spot from the
right-hand headlight;

distance between headlight centres;

distance from the floor to side headlight
centre line.
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TRACTOR STORAGE

Prior to putting the tractor for long-term
storage, perform the following opera-
tions:

Clean the tractor.

Place the tractor under a shed or in-
doors.

Gun-grease all the lubrication points:
—FDA,;

—HPS;

— Clutch;

—RHL.

Drain coolant from the engine cooling
system.

Drain oil from the engine crankcase
and fuel pump body; clean the rotor of
the centrifugal oil filter.

Drain oil from the power transmission
housings, HLL and HPS oil tanks the
FDA hub reduction gear boxes and fi-
nal drive casings. Then, refill with
fresh clean oil with AKOP-1 additive.

Fill in the engine crankcase, fuel pump
body with preservation oil K-17, State
Standard (FTOCT) 10877-76 or fresh de-
hydrated oil with 5% AKOP-1, State
Standard (FOCT) 15171-78 additive.
Prior to using the AKOP-1 additive,
mix thoroughly the engine oil and the
additive.

Start the engine and let it run for
15...30 s at low rotational speed.

Stop the engine and drain the preser-
vation oil from the engine crankcase
and the fuel pump body.

Discharge sediments and sludge from
the fuel coarse and fine filters.

Remove and charge storage batteries,
then, put them in store in dry well-
ventilated premises, with temperature
of 15..20°C. Check the storage batter-
ies once a month and recharge them,
if required.

Lower the RHL linkage to its bottom
position.
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Slacken tension of the alternator and
fan driving belts.

Cover the exhaust pipe and monocy-
clon openings with a jacket.

Place the tractor onto stands to relieve
the front and rear tyres. Reduce the
pressure in the tyres down to 70% of
the normal operating value.

During the period of storage, turn the

engine crankshaft by several revolu-
tions at least once a month.

To remove the tractor from a long-term
storage, perform the following opera-
tions:

Remove the tractor from stands and
bring the pressure in the tyres to its
normal value.

Fill up fuel tanks.

Fill in the engine with coolant and oil.
Check the oil level in all the
tanks/bottles to be filled up.

Re-install fully charged storage batter-
ies back on the tractor.

Remove the jacket from the exhaust
pipe and the monocyclon.

Start the engine and carry out the
functional checks on all the tractor in-
struments, controls and systems.

Check the lighting and audible signal-
ling devices for proper functioning.

Run the tractor without loading to de-
termine whether it operates properly.
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APPENDICES
ADJUSTING PARAMETERS OF THE [1-260.1/0-260.1S2 ENGINE
Unit of
Description measureme Value
nt
Oil pressure in a warmed-up engine lubrication system at MPa 0.28-0.45
the rated speed of the crankshaft (kgflcm?) (2.8-4.5)
Coolant temperature in the cooling system
°C 80-95
Driving belt sagging at the force of 40 N (4 kgf) applied to
the alternator-crankshaft side of the belt transmission
mm 29...33
Rocking arm face-to-valve stem end-face clearance on a
cold engine, for::
» admission valves mm 0.25...0.30
» exhaust valves mm 0.40...0.45
Injection angle setting to TDC
degrees 22+1 (16x1)*
or (15+1)*
or (6+1)***
Needle lift commencement pressure in the injection MPa 21.6+0.8 (23.5*12)***
atomizer (kgflcm?) (220+8)

Tightening torques for basic threaded joints:
« cylinder head fastening bolts

* main bearings bolts

* nuts to connecting-rod bearing bolts

« flywheel fastening bolts

* counterweight fastening bolts

* injection fastening bolts

« crankshaft pulley bolts

« oil centrifugal filter shell nuts

« torque vibration damper fastening bolts
« air-cleaner butterfly nuts

*  For certified engines.
** With preliminary torque of up to 15...20 Nem (1.5...20 kgfem).
*** For engine [1-260.1S2
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Nem (kgfem)

190-210 (19-21)
220-240 (22-24)
100-120 (10-12)
160-180 (16-18)
100-120 (10-12)
30-35 (3,0-3,5)**
160-200 (16-20)
35-50 (3,5-5,0)
80-100 (8-10)
8-10 (0,8-1,0)
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Adjusting parameters of the 363.1111005-40.01 fuel pump
(manufactured by the YAZDA Open Joint Stock Company) to be verified on the

bench
Description Unit of Value
measurement

1. Average fuel delivery per cycle over high-pressure pipelines,
at 100 rpm, at least mm3/cycle 140
2. Camshatft rated rotational speed rpm 1050+10
3. Average fuel delivery per cycle over pump high-pressure
pipelines, at rated rotational speed mm3/cycle 78...82
4. Fuel delivery irregularity over high-pressure pipelines, at
rated rotational speed, at least % 6
5. Rotational speed at commencement of governor control rpm 107510
6. Full automatic shut-off of fuel by the governor within the 1150, max
speed range of rpm
7. Average fuel delivery per cycle by pump sections at the

rotational speed of: 800 +10 rpm mm3/cycle 90...96

500 +£10 rpm 82...89

8. Pressure at pneumatic adjuster start/end action kgf/cm? 0.1...0.2/

commencement/termination of operation, at n = 500 rpm 0.2...0.3
9. Delivery per cycle, at rotational speed 500 rpm and no

supercharged pressure mm?/cycle 72...80

pneumatic adjuster shall be 0.8...1.0 kgf/cm?).

Note: Checking the adjustment parameters as per items 1...7 should be performed with the
forced disengagement of the feedback pneumatic adjuster (i.e. the air pressure in the

11.2a. Adjusting parameters of the PP6M10P1f-3491 fuel pump

to be verified on the bench

L Unit of

Description measurement Value
1. Fuel delivery onset by geometry — by plunger motion mm 3.5+0.05
2. Rated rotational speed of the pump shaft mint 1050
3. Camshaft rotational rated speed corresponding to the
engine idling min?t 400
4. Fuel delivery irregularity by pump sections, at rated speed,
no more than % 6
5. Fuel delivery irregularity by pump sections, at minimum
idling, no more than % 35
6. Pump camshaft rotational speed corresponding to fuel shut-

off by the governor min? 1080...1090

7. Rotational speed corresponding to full shut-off of fuel
delivery through injectors min?t 1160...1170
8. Fuel delivery per cycle, at pump camshaft rotational speed
of 100 rpm mm?/cycle 16046
9. Fuel delivery per cycle at rotational speed of:

1050 rpm 90x2.0

800 rpm 92+2.5
500 rpm 75%3.6

Motorpal DOP 119S534 atomizers.

kgf/cm?.

Note: 1. The parameters of the fuel pumps should be performed using the injectors with the

2. The parameters as to item 9 should be checked at the supercharge pressure of 0.5
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PECULIARITIES OF DISASSEMBLING AND REASSEMBLING THE ENGINE

When dismantling the engine, remove
the pistons assembled with the
connecting rods upwards only. Prior to
removal, descale the upper part of the
cylinder sleeve.

When replacing the parts of the sleeve-
and-piston  assembly and crank
mechanism, pay special attention to
their dimensional groups.

The cylinder sleeves and pistons are
sorted out by their inner and skirt outer
diameters, respectively, into three
dimensional groups (b — large, C —
medium, M — small).

The group designation is marked on the
upper sleeve shoulder and the piston
crown.

group in a set for the engine; the
difference of connecting-rod weights
assembled with pistons shall not exceed
30 g.

The crankshaft and crankpin necks and
crankshaft bearing liners are
manufactured in two nominal sizes, as
follows:

Liner nominal Shaft neck diameter, mm
designation main connecting rod
0085 ~0.100
1H 85.257 10 73.007 34
0085 0,100
2H 85.0001; | 72.75 51

Group Cylinder sleeve Piston skirt
marking diameter, mm diameter, mm
b (large) | 110703 11055

C 110+O.04 110—0.07
M (small) 110%%% 11099

Choose the pistons, connecting-rods
and piston pins of the same weight

The crankshafts, the crankshaft and
crankpin  necks of which are
manufactured to the second nominal
size, bear the following additional
designation of the first web:

“2K”  — crankshaft necks of the
second nominal size;

“2l0" — crankpin necks of the second
nominal size;

“2KLW” — crankshaft and  crankpin
necks of the second nominal size.
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FITTING THE PISTON RINGS

Each piston of the engine is fitted with
three rings: a top compression ring (1) of
a trapezoidal cross-section, second
compression ring of a tapered-face and
one oil-scraper ring (3) of a box-type
with a spring expander. The
compression tapered-face ring (2) has a
marking “top” on its end-face surface
near the piston-ring joint; it should face
upwards to the piston crown when fitted.

FITTING THE TIMING GEARS

The oil-scraper expander joint should
not coincide with the ring joint.

Locate the ring joints equidistant around
the circumference.

The timing gears should be fitted in accordance with the marks thereon. Make the
lettering on the intermediate gear (3) coincident with the corresponding marks on pinion
(6) of the crankshaft and pinion (2) of the camshaft as well as with that on the gear (4)
of the fuel pump drive, as shown in the figure on the right.

1 — HPS hydraulic pump drive gear; 2 — camshaft pinion; 3 — intermediate gear; 4 — fuel pump drive gear;

5 — oil pump driving pinion; 6 — crankshaft pinion.
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PECULIARITIES OF ASSEMBLING AND ADJUSTING THE REAR AXLE FINAL

DRIVES

Whenever replacement of parts and
assembly units of the rear axle is
required, proceed with assembly and
adjustment operations in the following
sequence:

* Press fit the inner race of the outer
bearing (10), preheated in oil, onto the
axle-shaft (9) up to the stop against
the bushing (7).

» Press fit the outer bearing races (10,
11) into the housing (6) until they rest
against the housing fillet.

* Install the axle-shaft assembled with
the outer bearing inner race into the
housing and put on the inner bearing
(11) inner race.

» Slip the pinion carrier assembly (12)
on the axle-shaft splines, set a washer
(5) without a package of shims and
tighten the bolt (4) so that the play in
the axle-shaft bearings would be
taken out and that the torque of axle-
shaft rotation would be 3...5 N-m.

* Measure the distance from the axle-
shaft to the washer outer face through
the hole in the washer (5) using a
slide calipers.

* Subtract the washer thickness (12
mm) form the result obtained by
measurement and find the gap
between the washer and the axle-
shaft end-face.

* Screw out the bolt (4) remove the
washer and fill in the gap with a
package of shims. Fit the washer and
lock-plate (3). Tighten the bolt with
applying a torque of 500...550 N.m.

» Check the axle-shaft rotation torque. If
it exceeds the limits stated above,
increase the number of shims in the
package, and vice versa.
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Lock the bolt with a stopper plate
having smeared preliminarily the plate
surface adjacent to the washer with
Litol-24 or Bechem LCP-GM grease.
The plate tabs should enter the
recesses in the carrier (12). |If
necessary, tighten the bolt slightly to
align the tab with the recess. NEVER
turn out the bolt!

Install the crown gear (2).

Install the planetary gear (13)
assembled with the shaft (1) into the
planetary drive carrier and check the
gearing assembly for ease rotation.

Fit the cover (8) and collar assembly;
the collar having lubricated
preliminarily the rubber ring and
bearing with Litol-24 or Bechem LCP-
GM grease. Tighten the cover
fastening bolts.

IMPORTANT! After this adjustment the
axle-shaft shall rotate with a slight
drag, without jamming and/or sticking.
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RECOMMENDED FUELS, OILS, LUBRICANTS, AND FLUIDS AND THEIR
EQUIVALENTS

Name and designation of the fuel and lubricants Mass Intervals
s ag (volume) of | of change
B = the fuel and | (replenish
S = lubricants to | ment) of
3 £ be poured | the fuel
© [} .
- @ into the and
5 f tractor when | lubricants
E ° o o c being , hours
c 2 o = g IS changgd or
3 £ @ 3 @ o replenished)
< Z 0 ot x 2 , kg (dmd)
1. Fuel
Fuel tank 2 | At the ambient temperature of 0°C and above (250+1.5) | Every
Diesel fuel, None Composite Diesel fuel, shift
Belarusian biological EH
Standard diesel fuel of | 590:2004
(CTb) 1658- the mark with the
2006 with B.P.XX O1N | sulphur
the sulphur (XX = content of
content of volumetric not more
not more content of than 350
than 350 the mg/kg
mg/kg biological (0.035%)
(0.035%) component
Grade C, (rape oil) in
type 1 or 2 the fuel) to
the
Specification
TY BY
500048572.
001-2008
At the ambient temperature of
minus 20°C and above or minus 30°C and above
Diesel fuel, None Composite Diesel fuel,
Belarusian biological EH
Standard diesel fuel of | 590:2004
(CTBb) 1658- the mark with the
2006 with B.P.XX 013 | sulphur
the sulphur (XX = content of
content of volumetric not more
not more content of than 350
than 350 the mg/kg
mg/kg biological (0.035%)
(0.035%) component
Grade F, (rape oil) in
type 1 or 2 the fuel) to
the
Specification
TY BY
500048572.
001-2008

At the ambient temperature of
minus 44 °C and above
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Name and designation of the fuel and lubricants Mass Intervals
s £ (volume) of | of change
= S the fuel and | (replenish
S = lubricants to | ment) of
3 (S be poured the fuel
© () .
- @ into the and
S E tractor when | lubricants
% © o o c being , hours
c e o = 2 S changed or
® £ D 5 3 o replenished)
< 2 B a i 2 kg (dm?)
Diesel fuel, None None Diesel fuel,
Belarusian EH
Standard 590:2004
(CTBb) 1658- with the
2006 with sulphur
the sulphur content of
content of not more
not more than 350
than 350 mg/kg
mg/kg (0.035%)
(0.035%)
Class 4, type
lor2
2. Qils
Engine 1 In summer (18.0£0.18) 250
cranksha Engine oil Engine oils None Castrol
ft “Lukoil- M-100M, Turbomax
Avant-garde” | M-10I"2«k SAE 15W-40
SAE 15W-40 | State Hessol
Standard Turbo Diesel
(rocCT) SAE 15W-40
8581-78 Essolube
XD-3
+Multigrate
Shell Rimula
TX Shell
Rimula Plus
Teboil Super
NPD (power)
Royal Triton
QLT
(U 76)
Neste Turbo
LE
Mobil Delvac
1400 Super
Ursa Super
TD
(Texaco)
In winter
Engine oil Engine oils None Shell Helix
“Lukoil- M-80M, Diesel Ultra
Super” M-8I" 2k SAE 5W-40
SAE 5W-40 | State Hessol
Standard Turbo Diesel
(rocCT) SAE 5W-40
8581-78 API CF-4
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Name and designation of the fuel and lubricants Mass Intervals
s £ (volume) of | of change
= S the fuel and | (replenish
S = lubricants to | ment) of
3 (S be poured the fuel
© QO .
s @ into the and
S E tractor when | lubricants
= © o o being , hours
g 2 o = > S changed or
® £ D S 3 o replenished)
< Z @ a i 2 kg (dm?)
Brake 2 Engine oil Engine oil Engine oil, Engine oil, (2.5£0.1) 1000
housing M-10I2 M-10B2 the same as | the same as | to the level (500)
(“wet State State in the in the of the
brakes”) Standard Standard transmission | transmission control
(rocT) (rocm) housing housing plugs
8581-78 8581-78,
(summer) Engine oil
Engine oil M-10I"2k
M-812 (summer)
State State
Standard Standard
(roCT) (rocm)
8581-78 8581-78
(winter) Engine oil
M-8I2k
(winter)
State
Standard
(rOCT)
8581-78
Transmis 1 Engine oil Engine oil Engine oil, Engine oil (43+£0.4) 1000
sion M-10I2 M-10B2 the same as | SAE 15W-40 | the oil level | (250)
housing State State in the engine | (in summer) | shall be
(clutch, Standard Standard crankcase SAE 5W-40 | between the
GB and (FOCT) (FOCT) (in winter) “InMN” and
rear axle) 8581-78 8581-78, “T+7”
(summer) marks
Engine oil
Engine oil M-10I"2k
M-812 (summer)
State State
Standard Standard
(rOCT) (rOCT)
8581-78 8581-78
(winter)
Engine oil
M-8I2k
(winter)
State
Standard
(rOCT)
8581-78
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Name and designation of the fuel and lubricants Mass Intervals
s £ (volume) of | of change
= S the fuel and | (replenish
S = lubricants to | ment) of
3 (= be poured the fuel
2 2 into the and
S E tractor when | lubricants
= © o o being , hours
g 2 o = > S changed or
® £ D S 3 o replenished)
< Z @ 8 i 2 kg (dm?)
Wheel 2 | Transmissio | Transmissio | None HESSOL (4.0£0.04) 1000 or
reduction n oil TAn- noil TAOQ - BECHEM seasonal
gear 15B 17n, HYPOID
housing State TCn-15K SAE
of the Standard State 80W-90
FDA (rocT) Standard API
(portal, 23652-79 (rocCT) GL5; GL4
planetary 23652-79,
spur- T3M-15M
gear) TY 38.401-
58-305-2002
FDA 1 | Transmissio | Transmissio | None HESSOL (3.91£0.04) 1000 or
housing n oil TAn- noil TAOQ - BECHEM seasonal
(portal, 15B 17w, HYPOID
planetary State TCn-15K SAE
spur- Standard State 80W-90
gear with (rocCT) Standard API
a long 23652-79 (rocm) GL5; GL4
beam) 23652-79,
T3M-15M
TY 38.401-
58-305-2002
HPS 1 Year-round (9.0£0.35) 1000 or
reservoir Industrial oil | Industrial oil | None None seasonal
with BECHEM unrr-18
hydraulic Staroil Ne 32 | TY 38.10
units TY 903.201. | 1413 -97
(hydrauli 042-05 (in winter)
c ADDINOL MIE-46B
cylinder, Hydraulikol TY 38.001
metering HLP 32 347-2000
pump) TY 903.201. | (in summer)
044-05
THK
Hydraulic
HLP 32
TY 236.915.
052-08
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Name and designation of the fuel and lubricants Mass Intervals
s £ (volume) of | of change
b= S the fuel and | (replenish
S = lubricants to | ment) of
3 (= be poured the fuel
2 2 into the and
5 & tractor when | lubricants
= ; o o c being , hours
c 2 o = b IS) changgd or
® £ D S 3 o replenished)
< 2 @ a i 2 kg (dm?)
Front 1 Transmissio | Transmissio | Engine olil HESSOL (3.2£0.2) 1000 or
PTO n oil TAn- noil TAOQ - M-10I2 BECHEM seasonal
reduction 15B 17w, State HYPOID
gear State TCn-15K, Standard SAE
Standard TCn-10 (rocT) 80W-90
(rOCT) State 8581-78 API
23652-79 Standard GL5; GL4
(roCT)
23652-79,
T3M-15M
TY 38.401-
58-305-2002
HHL with | 1 Year-round (30,5+0,5) Seasonal.
hydraulic Hydraulic oil | Industrial oil | None None The
units BECHEM nrr-18 applicatio
Staroil Ne32 | TY 38.10 n
TY 1413 -97 seasonalit
903.201.042 | (in winter) y regards
-05 MIE-46B the
ADDINOL TY 38.001 operation
Hydraulikol 347-2000
HLP 32 (in summer)
TY
903.201.044
-05
THK
Hydraulic
HLP 32
TY
236.915.052
-08
Tank 1 Year-round
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Name and designation of the fuel and lubricants Mass Intervals
s £ (volume) of | of change
= S the fuel and | (replenish
S = lubricants to | ment) of
3 (S be poured the fuel
© QO .
s @ into the and
S E tractor when | lubricants
% © o o c being , hours
c e o = 2 i) changed or
® £ D S 3 o replenished)
< = @ a i 2 kg (dm?)
Industrial oil | Industrial oil | None None (13.5+0.35) | 1000 or
BECHEM unrr-18 seasonal
Staroil Ne 32 | TY 38.10
TY 903.201. | 1413 -97
042-05 (in winter)
ADDINOL MIE-46B
Hydraulikol TY 38.001
HLP 32 347-2000
TY 903.201. | (in summer)
044-05
THK
Hydraulic
HLP 32
TY 236.915.
052-08
3. Greases
Clutch 1 Cwmaska BECHEM Solid oil C BECHEM 0.02 250
release Litol-24 LCP-GM grease LCP-GM +0.001
bearing State State
Standard Standard
(rocCT) (rocT)
21150-87 4366-76
or
solid oil 2K
grease
State
Standard
(rocCT)
1033-79
FDA 4 Cma3ska BECHEM Solid oil C BECHEM 0,12 1000
reduction Litol-24 LCP-GM grease LCP-GM +0.006 (250)
gear State State
pivot Standard Standard
bearing (FOCT) (FOCT)
21150-87 4366-76
or
solid oil XK
grease
State
Standard
(rOCT)
1033-79
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Name and designation of the fuel and lubricants Mass Intervals
s £ (volume) of | of change
= S the fuel and | (replenish
S = lubricants to | ment) of
3 (= be poured the fuel
2 2 into the and
S E tractor when | lubricants
= © o o being , hours
g 2 o = > S changed or
® £ D S 3 o replenished)
< 2 @ a i 2 kg (dm?)
Universal | 4 Grease BECHEM None BECHEM 0.05 250
joint of Litol-24 LCP-GM LCP-GM +0.003
the State
hydraulic Standard
cylinder (rocCT)
of the 21150-87
steering
control
RHL 2 Grease BECHEM Solid oil C BECHEM 0.02 500
turning Litol-24 LCP-GM grease LCP-GM +0.001
shaft State State
bushing Standard Standard
6) (rocT) (rocT)
21150-87 4366-76
or
solid oil XK
grease
State
Standard
(rOCT)
1033-79
4. Special fluids
Reservoi | 2 Neva M None None DOT3, (0.840.2) 1000
r of the brake fluid DOT4 (8-10)
hydraulic TY 2451- (Germany)
actuator 053-
of the 36732629-
clutch 2003
and
cylinders
(for the
BELARU
S-
1523B/1
523B.3
tractor)
Reservoi | 3 Neva M None None DOT3; (1.24£0.3) 1000
r of the brake fluid DOT4 (500)
hydraulic TY 2451- (Germany)
actuator 053-
of the 36732629-
brakes 2003
and
cylinders
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Assembly unit description

Name and designation of the fuel and lubricants

Basic

Doubling

Reserve

Foreign

Mass
(volume) of
the fuel and
lubricants to
be poured
into the
tractor when
being
changed or
replenished)
, kg (dm?)

Intervals
of change
(replenish
ment) of
the fuel
and
lubricants
, hours

Cooling
system
of the
MMZ
diesel
engines
(with
radiator)

" Number of assembly units

“Dzerzhinsk
Tosol TC-
40" low-
freezing
coolant
(down to
minus 40°C),
“Dzerzhinsk
Tosol TC-
65" (down to
minus 65°C)
Specification
TY 2422-
050-
36732629-
2003.

OXK-40 low-
freezing
coolant
(down to
minus 40°C)
State
Standard
(FOCT)
28084-89.

“Sibur
Premium”
low-freezing
coolant
0X-40
(down to
minus 40°C),
OX-65
(down to
minus 65°C)
TY 2422-
054-
52470175-
2006

OXX-40
coolant
(down to
minus 40°C),
OXK-65
coolant
(down to
minus 65°C),
State
Standard
(FOCT)
28084-89

None

MIL-F-5559
(BS 150),
(CLWA)

FL-3 Sort S-
735,
(England)

(33.520.5)

Once 2
years
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Electric Wiring Diagram of the Tractor

Puc1

-I;_ . i Xsk1 SA1 ::( g a2 — F—
. T T +lo-2 tTa-¢
48P si?
Al ] [ 581 %N“
o pete r Frra e b
Ta-0 e Lo
She-4 - “
: T . £ £
LS s d = W 33 Jan
f e B
ddo-r= N
ey [eCsas'l
-
tu g E s | Im@%H (3
1 ¥ 2 2|3
— e L e 563 «|® &|3 o
" a ..T%E H
Ao 3 L d o L] B3 -
mn:@i% L stat 0
Ha-r ’
ot }I -l /—F k —| 3
Ed h y *
s o ¥ £
£ -k ia. - k ,E
ey s S
m st M- o o |
A2b-X o STy - ET7Y I—— s
= s
g
"
LT
-
n

XSR1 KPR — ER
& T8
e Hit
_ 151
uit i 'l‘il
- - r_-: e - :
M i—!’h‘— - o} o
a g -0 2|3 = o ] == [ e | 1
¥531 * - ] . om0 < I
] 7|z IR Fee 2 ] ma-fn b
El 1 E e | o1 ;:::t 20—t i
> P91 X591 :S:-—. ) + g B 1 ME o
e ik A [T —5 H . 5 s :
Al ] RS IE| ] PEETE s el 126
H l—:—w—:— . XPH1 KSR = I
—
— e | ! 4 b
= ﬂ_! .,,: 3 80— §§ T
[ =i e | i e
/5w g —sw : — i
73 " _— o )
&8 )-m_}-m-q—«—‘* T aeu T} 7 s i xam B
B2 ey e - 1 x5 el o - FEAg s ﬁgfs L5
" - { * )
HA2 1P T I 171 =
7} £7 i1 —] g:’ - €L al ril 82 64 A L&}
B ‘.‘;‘-x_ e XPes x5t — 281K —| 5 2 o
- e e ) ,
- x 7 [ @ o
i H5 2 T i el i ﬁl
o= T~ e | T e X550 sr (@B
P n % b o z g & -
5880 S7a. = [ - —
AR an _—su.u:%:‘ﬁu— o7 a2 52 e ]
— 3-8
. I, e
XPLE XSlI? B4 -i A u‘ e BopuaHm 1
oD Ny - pene Enanieeo thes (¢ kewduuuanepar) Pucl
7 Rl Ta-K I; od X551 " Ocmansnoe cH. puc. Puca
imd _”'5:_%_ g s . B o QcmaAsHoR Ch puc 1
. ,E B3 el Baf. KN = e un
= | — [ S el = o Fra I .
| 1 # B - sat ] B4 ey : =t — - 1
I L ’ t = i L8
e i
iy — " e
i — . sows Al - i
X %] T L
R i = = i I
1 5 Z |z .y 2 it T o
L # e Jur & - EE—
epmily’ | \O s st s Il
i i 3 unusle 1% Lt : i
L Pemnl, Bin é o
e Vi I P
. pene chess J e - b Lml
o mbaas T ﬁl&t mmu' & - a
a0
. PH .

Wire colouring: I — blue, XX — yellow, 3 — green, K—red, Ku — brown, P — pink, C — grey, O — orange, ® — violet, 4 — black, X4 — yellow-black, KX — red-yellow, 3X — green-yellow, OY —
orange-black
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«[» reHepaTopa

“D” of the alternator

12 B <Kn.58> 12 V <Terminal 58>
namna b Differential lockup
neB. TOPMO3 Left-hand brake

3B. curHan Horn

npas. TOPMO3 Right-hand brake
rabaput Side lamp

Bnok 3anycka

Starting unit

3HayeHue napameTpa

Parameter value

BbiGop napameTpa

Parameter selection

Pexum nHamkaumm

Indication mode

Macca

Frame earth

K NynbTy ynpasn. «M»

to the control panel “M”

0aT4YUK YPOBHA TONNMBa

Fuel level gauge

BOM

Power takeoff shaft

npaBoe KoJieco

Right-hand wheel

JieBoe Koneco

Left-hand wheel

CTOSIHOYHbIN TOpMO3

Parking brake

nanbHU cBeT

High beam

ocBelleHune

Lighting

nepekn. nepega4m HML

HML gear shifting

NoBOPOT TpakTopa

Tractor turning

NOBOPOT npuuena

Trailer turning

K BbiBOAY TX «M»

To the TX “M” outlet

[aBn. Bo3ayxa

Air pressure

ABap. gaBn. Bo3A.

Emergency air pressure

[Nasn. macna KIM

GB oil pressure

ypOBeHb TonnuMBa

Fuel level

PunbTp macna FCIN

"CI1 oil filter

WHa. 3ap. gon. AKb

Additional storage battery charge indicator

[asn. macna [1IBC

Engine oil pressure

t° oxn. xumak. ABC

Engine coolant temperature

ABap. gaBn. macna

Emergency oil pressure

ABap. t° oxn. Xnak.

Emergency coolant temperature

+12B +12V
OcselleHune Lighting
3ymMmep Buzzer

pene OnwxHero ceeTa

Low beam relay

pene gajnbHero ceeta

High beam relay

BapuaHT 1 Variant 1
(c KoHAMLUMOHepoM) (with air-conditioner)
Puc. 2 (3) Figure 2 (3)

OctanbHoe cMm. puc. 1

For other details see Figure 1

Pene cBeyel HakanueaHus

Glow plug relay

Pene 3BykoBOro curHana

Horn relay

Pene GOKMPOBKU «Macchbl»

Frame earth interlock relay

Bbnok ceeyen HakannBaHus

Glow plug block

- BbIXO[, - outlet
- cBeva - plug
- KOHTPOIb - control

Pene ctaptepa

Starter solenoid switch

Pene TonnusHoro
oboratutens

Fuel dresser relay

Pene nutaHus 6okoBoro
nyneTa

Side panel supply relay
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List of elements to the electric diagram

Designation Description Designation Description

A1 Radio-stereo tape recorder K6 Starter solenoid switch

BA1l, BA2 Speaker KH1 Turn indicator flasher unit

FU1 Fuse KT1 Glow plug unit

A2...A7 Glow plugs M1 Starter 24V, 5.5 kW

A8 Tachospeedometer control panel M2 Heater fan

A9 Air-conditioner M3 Electric washer

A9.1 Air-processing unit M4 Pantograph-type windscreen

A9.1.1 Qutlet air temperature regulator wiper

M6 Fan motor M5 Windscreen wiper

S1 Fan mode switch P1 Combined indicator

A9.2 Compressor and condenser unit P2,P3 Instrument cluster

YC Electromagnetic clutch of the QS1 Remote battery disconnect switch
compressor 24V

A9.3 Block of pressure sensors R1 Additional resistor C3-3 (50 Q, 5

SP9.1 Minimum pressure sensor W)

SP9.2 Maximum pressure sensor SAl Road train sign switch

SP9.3 Maximum pressure sensor SA2 Windscreen wiper and washer

A10 Fuel dresser valve switch

A11 Fuel consumption registration SA3 Switch of the working floodlights
system (external rear ones on the roof)

BK1 Temperature gauge sensor SA4 Switch of the working floodlights

BN1 Fuel volume sensor (frequency- (internal rear ones on the roof)
type) 0OT.6804-01 SA5 Switch of the working floodlights

BP1 Engine oil pressure sensor (front on the roof)

BP2 GB oil pressure sensor SA6 Fan switch

BP3 Air pressure sensor SA7 Windscreen wiper switch

BV1..BV3 Speed sensor SA8 Multi-function control stalk

El, E2 Road headlight SA9 Central light switch

E3,E4,E6 Working floodlight SA10 Starter switch with interlocking of

E7,E9... E12 starting

E5 Cab lighting lamp SA11l Battery disconnect switch

E8 Number plate light SA12 Switch of the working floodlights

EL1,EL2 Lamp AKIM12-60+55-1 (on the handrail)

EL7...EL9, Lamp A12-5 SB1,SB2 Stop signal switch

EL13,EL16,EL SB3 Starting interlock switch

24 SB4 Fault signalling pushbutton

EL19,EL22 Lamp A12-10 SB5 Parking brake lamp switch

EL10,EL12, Lamp A12-21-3 SK1 Emergency temperature sensor

EL17, EL18, SL1 Emergency brake fluid level

EL20,EL21, sensor

EL23 SP1 Air cleaner filter clogging sensor

EL5,EL6,EL14, | Lamp AKI2-55-1 SP2 Emergency oil pressure sensor

EL15, SP3 Emergency oil pressure sensor (in

EL25...EL28 the HPS)

F1..F5 Fuse block SP4 Emergency air pressure sensor

FU1 Fuse link 2 A uzi Voltage transformer

FU2, FU3 Fuse link 25 A XA9.1 Socket for connecting the

Gl Alternator 14 V,150 A agricultural implements

GB1,GB2 Storage battery 12/120. XP1.1..XP1.7 Terminal block 502601

HA1 Low-tone horn XP2.1..XP2.11 | Terminal block 502602

HA2 High-tone horn XP4.1 Terminal block 502604

HA3 Audible alarm relay XP6.1 Terminal block 502606

HG1 Pilot lamp unit XP9.1...XP9.3 Terminal block 1-480673-0

HL1...HL3 Road train light XP12.1, Plug WWC32M12LWU-MT-7

HL4,HL5 Front light XP12.3

HL6,HL7 Rear light XP12.2 Plug WUC32MNK12LWU-MT-7

K1,K2, NO relay 30 A XP15.1, Plug LUC36MK15LW-MT-6

K4,K7...K10 XP15.2

K3 Glow plug relay XS1.1...XS1.7 Terminal block 602601

K5 NC relay 20A XS2.1...XS2.4, Terminal block 602602
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Designation Description Designation Description

XS2.6, XS8.7 Terminal block 610608
XS2.7XS2.9..X XS9.1, XS9.2, Terminal block 1-480673-0 (AMP)
S2.11, XS2.17, XS9.7

XS2.22 XS9.3...XS9.6 Terminal block 602209
XS2.5,XS2.8,X | Terminal block 601202 XS10.1 Terminal block 1-0967240-1
S2.12...XS2.16, XS12.1, Socket LUC32YK12I-MT-7
XS2.18...XS2.2 XS12.3

1 XS12.2 Socket WIC32M12r-MT-7
XS3.1...XS3.3 | Terminal block 601203 XS13.1 Terminal block 602213
XS4.1,XS4.2 Terminal block 602604 XS15.1 Socket LUC36M15M-M-6
XS5.1...XS5.11 | Terminal block 607605 XS15.2 Socket LUC36Y15-M-6
XS6.1...XS6.2 Terminal block 602606 XT1 Two-contact connecting panel
XS6.3 Terminal block 602606-XX-10 XT2 Dividing box

XS6.4 Terminal block 1-965640-1 VD1 Rectifying diode

XS7.1, XS7.2 Terminal block 602207 WA1 Antenna

XS8.1...XS8.6X | Terminal block 605608

S8.8, XS8.9
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Electric Connection Diagram of the LD, FDA and GB Reduction Gear Control Systems

P A S iy

}D _/ DL, FDA and Reduction Gear Control Panel E_?:) ?
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Al e e s
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- St I *
4
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1  § —o
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ikl f ?
<+
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ol L
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Ky To the dashboard
K

Wire colouring: I - blue, X - yellow, 3 - green,
K - red, Ku - brown, O - orange, P - pink,
C - grey, ® - violet, 4 - black

Version with the contact sensor
.

of the turn angle
¢ ¢
[«__A L 3:%’: ?
g.° |
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1 — Differential lock control switch;

2 — FDA drive control switch;

3 — Horn pad;

4 — FDA drive engagement warning lamp;

5 — Differential lock engagement warning lamp;

6 — GB reduction gear higher stage warning lamp;

7, 9 — GB reduction gear higher stage engagement relay;

8 — Resistor;

10, 11 — Left-hand brake relay;

12, 13 — Right-hand brake relay;

14, 20, 21, 22 — Diodes;

15 — Capacitor;

16 — Fuse block;

17 — Differential lock engagement relay;

18 — Reverse relay;

19 — FDA drive engagement relay;

23 — GB reduction gear lower stage engagement relay;

24 — GB reduction gear lower stage engagement relay;

25 — Socket connector;

26 — FDA hydraulic distributor electromagnet;

27 — Electromagnet of the hydraulic distributor of the differential lock;

28 — Electromagnet of the hydraulic distributor of the Gearbox reduction gear;
29 — GB neutral sensor;

30 — Sensor of automatic control of the FDA drive;

31 — Reverse sensor,

32, 33, 36, 43, 44, 45 — connecting blocks;

34 — Contactless sensor of the angle of turning of the front wheels of +13° (for the DL);
35 — Contactless sensor of the angle of turning of the front wheels of £25° (for FDA);
37 — Pressure sensor of the GB reduction gear higher stage;

38 — Pressure sensor of the GB reduction gear lower stage;

39 — LED of signalling of the GB reduction gear lower stage;

40 — LED of signalling of the GB reduction gear higher stage;

41 — Pushbutton for engaging the GB reduction gear lower stage;
42 — Pushbutton for engaging the GB reduction gear higher stage;
46 — Contact sensor of turning of the front wheels +13° (for the DL).
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Electric Connection Diagram of the Front PTO Control System

;D DL, FDA and front PTO control panel
L -

e
28

Br
<& —-—- G
1 2] Ii 6 — G
|— B
> m E o @ (0] OO o0 m _‘ J
97 s
|| , T
| : 7_& i :_E#é' |
(T

Wire colouring: B - blue; —X——< To the fuse block
Y - yellow; Br - brown; G - grey J

L 1

/rs - —

g
= |

1 — Switch of engagement/disengagement of the front PTO;

2 — Two-position switch of the front PTO;

3 — Front PTO signalling lamp;

4 — Front PTO engagement relay;

5 — Diode;

6 — Electromagnet of the hydraulic distributor of the front PTO;
7 — Connecting block.
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Electric Connection Diagram of the RHL with the Electronic Components Manufactured by the BOSCH Company

Electronic unit
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+ 12V
The voltages for the sensors shown in the diagram shall be measured relatively to the minus of the electronic unit Wire colouring: after starting

(terminal 15 in the 25-contact connector), the remaining voltages - relatively to the minus of the power supply unit (terminal 1)
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B - blue; Y - yellow; Gn - green; R - red;
Br - brown; O - orange; P - pink;
Gy - gray; V - violet; Bk - black
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Electric Connection Diagram of the RHL with the Electronic Components Manufactured by the Izmeritel Plant
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ire colouring: .
The voltages for the sensors shown in the diagram shall be measured relatively to the minus of the electronic unit B - blue; Y - yg"ow; Gn - green; R - red; After starting
(terminal 15 in the 25-contact connector), the remaining voltages - relatively to the minus of the power supply unit (terminal 1) Br - brown; O - orange; P - pink;

Gy - gray; V - violet; Bk - black
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