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Agricultural transportation and its impact 
on work safety and traffic flow  in Poland

Database of accidents in agricultural transportation is not very
helpful.

Only 1.4 million individual farm owners (of total over 4 millions) 
has insurance policy. 

Every year in group of insured farmers there are ~ 900 road 
accidents and among them 90-100 are fatal.

In our opinion - every year gross of 1.3 million of farm tractors 
- trailers units are threatening main and transit roads safety 
and they contribute to traffic accidents, death of other persons
and casualties.



• Farm tractors are used as main transportation means in 5 5-99% 
of all transportation work but in rest ( West) Europe only in 2-4%.

• Limited velocity of agricultural tractor-trailers unit s (25-40 km/h).

• Dangerous and not efficient actuation of one line pneumatic 

brake system in agricultural trailers and towed machines.

• Dangerous and outdated inertia (surge) brake system used in 

towed machines and trailers.

• Leakages from technically outdated farm tractor’s pow er 

hydraulic circuits.

• Several models of forestry trailers (GVW up to 13 tones) – have no 

brakes at all .

Reasons of dangerous situation caused by agricultur al 
vehicles on Polish roads are as follow :



In Poland roads and highways are very narrow ; most of them 
are one line in each direction; usually with no emergency lines. 

Roads’ quality and maintenance are far away from 
European standards mainly because of lack of governmental 
funds and lack of complex and efficient weighing and 
controlling system of vehicles’ units. 

Traffic on such road network is heavy and dangerous, among 
others, because of farm tractors with trailers that are 
slowing down traffic flow. But govermental road statistics and data 
have no information about farm tractors –trailers transportation on roads at all !!!

Generally in Europe farm tractors and trailers are not driving on 
main roads but sometime such road units could also cause 
traffic and legal problems.

Additionall factors



Farm tractor with trailer 
on Polish international transit corridor #1/E75

In Poland you can buy forest trailer 
(GVWR over 8 tones) without any brakes ?!!!
Forest machines show near PILA – September 2003



Polish Cars contra Farm Tractors Roulette

Everyday in Poland,
You can observe standard driving style: 

on two-way traffic intercity and transit roads cars are overtaking farm tractors
in forbidden manner

on long and dangerous curve with crossroads and on continues line!!

Photo made by Wendy Liu Battalora - on highway # 42 , near Ostrow in July 2001



Drivers in Poland – everyday game for life



Only during trip Poznan-Szczyrk 15 farm tractor-trailer units were slowing traffic 
flow on national road (April 26, 2006) 



Drivers in Poland – everyday game for life on national road #5    April 26, 2006



Drivers in Poland – everyday game for life on national road #5    April 26, 2006



Farm tractor with hay trailer 
on street in Warburg, Germany
behind farm tractor-trailer unit

- long line of slowed down cars.

Steel bar is blocking action 
of inertia (surge) brake system, 
Aachen-Germany – July 2004



Newspaper clips

Real cause of such accidents: 
Careless of young drivers and
slow farm tractors on the highway !!!

Real cause of this accident:
outdated, dangerous and not efficient
one line pneumatic brake system 
mounted on agricultural trailers

Fatal accident: 25 years old driver 
was overtaking tractor and he survived 
but  2 persons were killed, 
3 persons were injured

Dead farmer after his farm tractor 
with trailer had turn over.

Newspaper explanation: 
tractor jammed with trailer



At this stage: safety of agricultural road transportation –

looks like an object on the picture 

from President Johnson’s home in Texas...

Czy mamy szanse by zmieni � t� sytuacj � w transporcie rolniczym?



Truck and gooseneck trailer in Vernon - TAMU testing station, Texas, USA. Visit in 1987.

Idea of medium size road units implemetation
into agricultural transportation in Poland 

started several years ago during one day visit in College Station 
and it was explored during my next 5 years of stay in Texas, USA



Typical farmers’ vehicles



and other road units – from Canada...



Gooseneck trailer on Big Island, Hawaii, April 2001

Electric brake controller 
Electromagnet



Dexter Axle’s Brake End Units mounted and tested in axle of sand-sprayer trailer

Tekonsha Controller Unit 
(mounted in truck or farm tractor)
with electric brake end units
mounted on axle

Electric Brake Controller



JMR Trading, Holland –
first Dexter Axle’s dealer in Europe,
since 2001



PIMR, thanks partly supported grant funds from Committee of Science, has designed for  KONAR – STESZEW 

a light truck’s semi-trailer  equipped  with modern but expensive pneumatic brake system & ABS



PIMR as the first and sole European research instit ute 

has pointed that 

truck-gooseneck trailer with modern brake system

should be the best transportation option 

for removing farm tractor- trailers units from main road 

network  in Poland  for improving quality and safet y of 

agricultural and forestry transportation, work safe ty of 

farmers and protecting in better way environment



PIMR’s three innovative technological options:

1) Truck and gooseneck trailer technology as main 
transportation option and a replacement of farm traditional 
tractors units in Polish agricultural and forestry sectors; 

2) Modern electronic braking system that should replace one 
line pneumatic brake and inertia (surge, over run) brake 
systems in agricultural and forestry towed machines and 
general purpose trailers;

3) Hybrid units: farm tractors coupled with gooseneck trailer -
could be used as supplementary unit to bring goods from the 
field to farmyard. Next, by coupling truck with the 
same gooseneck trailer will allow to transport goods to 
warehouses and cities located 50-200 km away, without any 
needs for unloading and reloading .



PIMR made several patents disclosures as an added value to existing in the 
world (Europe) transport technology and build following devices:
- Support frame equipped with movable -up hitch ball
- New closing handle on 2-5/16 “ coupling device and
- New version of 60 mm and 80 mm hitch ball couplers
- Hitch ball adapter for three-point linkage of farm tractor
- Hitch ball adapter for farm tractor’s quick-coupler
- Dynamometer for measuring mainly along forces on hitch ball
-Adapter for mounting electric brakes control unit in truck cabin

and in 2005 year we design and build new device (not patented) :
Artificial Leg for homologation testing of Sens a Brake system that is mounted
on research road unit: Lublin3 truck and gooseneck trailer GN2000.

In Poland there is great potential market on such ligh t and medium size 
road units not only in agricultural or forestry sectors b ut also in general 
goods transportation. 

Having it in mind we design, made and tested in lab  and the fields 
important parts of our system.



Exemplary way for transforming light/medium vans & t rucks 
into new category of road truck-tractors

Polonez Truck can be in few minutes  transformed into truck-tractor Lublin3 - can be in few minutes  transformed into truck-tractor

Ball hitch (PIMR’s patents) mounted in Polonez Truck Ball hitch (PIMR’s patent) mounted in Lublin3

New category of light/medium size road units: truck tractor connected with gooseneck trailer



Lublin 3 truck adaptation



Rural transportation: farm tractor with gooseneck trailer GWV 2.87 t



Hitch ball adapter placed 
on three-point linkage

and on quick-coupler

Dynamometer



In 2004 PIMR designed and presented on POLAGRA Agricultural Fairs in Poznan new 
truck-gooseneck trailer unit transformed into mobile bio-diesel refinery as an offer for 
machines ring users. In less then 80 s you can lift up refinery from transport position into 
working position - thanks two hand operated lifts and tricky steel lines system. 

Direct effect of PIMR’s R&D

Mobile Bio-diesel Refinery



Austrian firm Scharmueller designed two ball 
coupling systems: 80 mm and 110 mm for 
farm tractors (as replacement of 
transportation hitch).

PIMR new idea is to design new 
categories of ball coupling (60, 80, 
110 mm) for truck as well as
farm/forestry  tractors



PIMR’s: 60 mm (on left) and 80 mm (on right) hitch ball coupling devices

Clip from Australian 
magazine as a proof that
safety issue is real important

2005 year:
70 mm towball is required 
in 3.5-4.5 t boat trailers !



In the end of 2003 year in PIMR’s research work was made 
very important progress: 
We found group of engineers from Edge International Ltd, New 
Zealand and invited them to co-operation on our medium size 
road units research project.
Since February 2004 , PIMR and EI Ltd. are working on Sens A 
Brake System’s adaptation to fulfill European homologation 
needs.
In May or June 2006 new, more sensitive, version of 
piezoelectric sensor will be implemented into newes t 
version of SAB system. According work plan PIMR in close 
co-operation with PIMOT will run road tests in the summer 
2006.
Right now PIMR is working on gooseneck type hitch ball for 
transporter VWT5 (in cooperation with Poznan Technology 
University) and Land Rover Defender 110 truck (with Forestry 
Regional Office).



Sens A Brake System (SAB) is a unique electronic steering 
system especially well suited for hydraulic brakes in light and 
medium size trailers. It is equipped with Load Sens or module 
and ABS module as well.

SAB is based on patented piezoelectric brake pad sensor and 
thanks innovative pneumatic servo mechanism it operates 
automatically and proportionally on hydraulic drum or disk brakes 
in the trailers: gooseneck trailers, semi trailers, central axle
trailers.

From several years SAB’s LT1000 series units are working in 
Pacific region (New Zealand, Australia) and in Canada and since 
2004 year - new HT1400 SAB version was marketed in USA. 

General information 



European version of Sens a brake (SAB) system contain s:

SAB’s mouse SAB’s brake pad

Electronic control unit in Lublin truck
is mounted under loud-speaker

Actuator mounted on PIMR’s research gooseneck trailer
Yellow wires are collecting load sensor’s signals,
black one are going to abs module.



During over two and half year of intensive laboratory an d road tests in 
Poland and New Zealand: mouse pads, EVO controllers, actuators were 
modernized and software was updated.

Not only Sens a Brake system was rigorously tested and was force to upgrade 
procedures. 

European Directives’ procedures were hard to pass for brake  
mechanisms supplied with two types of axle: 1,8 t (2 50x40 mm) and 3 t 
(300x60 mm) .

Despite of certificates issued by TÜV well known in stitution - brakes 
were not working properly and they did not reached ce rtified parameters. 
Brake mechanism was working well only with 75% of cer tified load.

Based on recent tests results manufacturer have change d brake 
mechanisms in both types of axles. 
Right now 1.8 t axles have 300x60 mm brake mechanism s (from 3t axle) 
and 4 t axles have 325x80 mm brakes (from 5t axle).



PIMR’s laboratory tests -November 2005

PIMR’s design of Artificial Leg [AR] –
spring loaded mechanism allows 
measurement of force on Brake Pad 
Sensor and on two referential 
dynamometers. 

AR is mounted on Lublin3 dash board

Under spring is mounted PIMR’s dynamometer

Piece of wood is mounted instead of PIMOT’s
foot dynamometer. 

Between space of two dynamometers 
is placed Brake Pad sensor



Farm tractor and truck was waiting before rail gate  and started to drive in the 
same moment. Truck unit is whole behind rails but f arm tractor is accessing 
middle of cross rails – that is real safety problem on unguarded roads.

That’s why ALKO’s dealers are advertising in Australia:  

„ WHY YOU NEED EXCELLENT BRAKES”

Dangerous farm tractor-trailres road units



Have you ever seen such add in Europe ?

Clip from Australian magazine

AL-KO’s add is real impossible to see in Europe but it is surely proof
that PIMR’s idea of new road units implementation i nto agricultural 
and forestry sectors is very likely to be happened ve ry soon.



Truck-gooseneck trailer units could fulfill gap between 
different surface transportation options (trains and big road units) 

and even could be use as mini train-tractor units. 



In New Zealand was tested truck that had two additional 
axles with rail wheels and Sens a Brake system with 
ABS module. Efficiency of braking was far better that 
demanded by law.

Such unit probably could be implemented as additional 
towing device for transporting carts on unused rural 
rail network in Poland.



Economy

• Efficiency – reduction of manufacturing cost, energy 
saving, much faster (3 - 4 times), reduction of 
transportation loses, more efficient exploitation.

• Versatility means of transport (personal car for 
everyday application and towing truck for animal, goods 
etc. transportation). If you are saddle tractor owner - you 
can also couple it with standard gooseneck trailer – you 
have to replace ball coupling with king’s pin adapter.

• Cheaper transportation technology , especially when is 
owned by ring users

• New job position potential market for rural and sma ll 
town  society.

Advantages of trucks and semi-trailers technology 
comparing with agricultural farm tractors traction :



• Better work environment for driver (lower 
noise level, less vibration, less fatigue, easier 
coupling truck-trailers procedure).

• Less road accidents (tractor’s trailers knifing, 
turn over of farm tractors coupled with 
agricultural trailers) and collisions.

• Safety and efficiency improvement of traffic 
flow on international transit roads from EC to 
Eastern Countries.

Safety



• Less toxic emission ,
• Less fuel, greases, hydraulic fluids pollution

of soil and ground water along roads.

• Environment resources saving (only in Poland 
yearly ~75,000 tons of oil based on data from 
IBMER, Poland).

• Less accidents with over turn trailers
because of advantage of proportionally braking 
force over non harmonized reaction of inertia 
brake systems or one line pneumatic/hydraulic 
brake systems. 

Ecological



Summary

1. The PIMR’s R&D have shown the feasibility and the n eed to 
replace farm tractor-trailer(s) unit by new innovati ve 
medium size road unit : truck coupled with gooseneck  
trailer.

2. European homologation procedures should demand sa me 
features from any brake mechanism. In case those brakes 
such as inertia or one line pneumatic are out of technical spec 
their exploitation should be immediately forbidden on Polish 
and European market and vehicle’s brakes should be upgraded 
to safer and modern brake systems – electronic like Sens a 
Brake or specially designed pneumatic one -for smaller road 
units.

3. Part of Polish Structural Funds should be reserve d and 
controlled by Road, Forestry etc. Technological Pla tforms. 
Approval procedures should be as short as possible for 
R&D projects, that are giving chance to improve qua lity 
and road safety on any road in Poland. 



Last comment:

There are often people near us with friendly advice that such innovative 
medium size road units system can not be implemented because nobody is using 
it in Europe... So probably even on such nice picture they will simply see only 
ugly skull instead of seeing nice and pretty woman - full of energy and with 
tremendous plans for future. 

Probably with the same believe in success
as we have in our near plans:

Thank you very much and we hope to see you 
soon as the partners in our mutual projects...

Successful  implementation 

of medium size road units system 

in Poland and Europe


