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Final steps to finish for the largest “Emmentaler” Tunnel

In the lower Emmental, this 
1.6 kilometre-long tunnel is being
built below the River Emme. 
It is part of the Bahn2000 new
construction section that will
allow travel from Bern to Zurich.
Using automated steering with a
3D-Machine Guidance System 
of Leica Geosystems, shoulders
have now been laid in the
biggest “Emmentaler Hole”. 

The Swiss countryside is

riddled with newly-created

traffic routes. They break

through not only the 

massive alpine mountains

like the Gotthard, but also

travel under riverbeds, such

as the River Emme in central

Switzerland. At the end of

2001, a new stage of the

Bahn2000 project was 

completed – the “Emmen-

tunnel” break-through –

advancing further with the

building of the “Matt-

stetten-Rothrist” section,

using the newest techno-

logy to build the concrete

side flanks. This tunnel is

one of nine on the 41.5 kilo-

metre stretch. 

The last two years has seen
the creation of 1.6 kilo-
metres of tunnelling under
the river, followed by the
track section in December
2001. The shoulders have
been built in concrete, using
new technology with milli-
metre-exact precision to
create a perfect three-dimen-
sional profile.

A world first in tunnel

construction: shoulders 

with three-dimensional 

controlled slipformer

This is the first project in the
world, where a tunnel has
been concreted with the
complex shoulders 3D-
controlled sliding form. The
concrete slipformer, owned
by the building company
Walo Bertschinger, auto-
matically followed milli-
metre-exact data calculated
by Project Engineers 
Schaellibaum using the
Leica Geosystems’ 3D-
Machine Guidance Systems
in a closed work-process.
The finished concrete was
supplied to the front of the
slipformer from trucks to
allow for exactly the correct
dimension and position for
the shoulders to be layed.

25% time savings

Within the specially-formed
concreted shoulders, 
numerous wirings for com-
munication and pipes for
supply and disposal are to
be integrated. This tunnel

will connect in 2004 the
Swiss capital Bern and the
economic metropolis of
Zurich in less than one hour
train journey. The support of
the unique construction of
the track and tunnel, will
allow the train to effortlessly
glide through the country-
side, even at 200 kilometres
per hour. “Apart from the
high precision, a consider-
able time saving of 25 per
cent is also achieved using
this laser-steered slip-
forming machine – comple-
tely without time-consuming
mark posts and obstructing
strings!” said Walo
Bertschinger construction
specialist Heinrich Läuppi.

LB-900 Mini-Beacon®

Automatically Leveled Rotating Laser

• Automatic Leveling –
Horizontal and Vertical

• 90° Split Beam
• Enclosed Head
• One-Touch Reference Point Positioning
• Off Level Indicator
• Remote Control Capable – Full Function 
• Adjustable Scan Modes
• Variable Rotation Speeds
• Auto/Manual Operation for Slope
• Low Battery Indicator

LB-9 – Model 9135

Full Featured Interior Laser Beacon

• Fully automatic, fast and accurate
electronic self-leveling in both upright 
and laydown positions

• Bright visible beam with a
2000 foot (600m) working diameter
with sensor

• Top and bottom plumb beams 
for vertical plumbing and layout work

• Full function unit with scanning capability
and selectable head speeds

• 12 arc second accuracy
• Optional remote control operates 

up to 300 feet (90m) from the laser
• Self-contained rechargeable battery pack
• 100% water proof

LB-10 – Model 4950
Economy Interior Laser Beacon

• Stainless steel ball bearing
self-leveling system maintains accuracy
over the 1200 foot (365m) 
working diameter

• 12 arc second accuracy
• Bright visible beam
• Scanning and selectable head speeds
• Laydown feature is manually controlled 

for vertical applications
• Uses alkaline or 

rechargeable battery pack
• 100% waterproof

For walls, partitions, ceilings and other general building applications

For setting forms, checking level, and other general building applications

Rod-Eye 8 – Sensor

Grade Rod Receiver

• Full function graphic display
front and back

• Selectable audio volume
Off, Loud and Louder

• Automatic shut-off to preserve battery life
• Electronic filtering and waterproof seal
• Works with any rotating laser 
• Universal sensor bracket attaches 

to square, round or oval grade rods

LB-100 – Model 4910
Low Cost Laser Beacon

• Stainless steel ball
bearing 
self-leveling pendulum

• Mid-range –
1000 foot (300m) 
working diameter

• Fast, easy set-up 
with “out-of-level”
shut off

• 18 arc second accuracy
• Uses alkaline batteries 

or rechargeable
battery pack

• 100% waterproof

GENERAL CONSTRUCTION LASERS

LB-10 – Model 4900 
Self-leveling Laser Beacon

• Stainless steel ball bearing 
self-leveling pendulum

• Long range 2000 foot (600m) 
working diameter

• Fast, easy set-up with
“out-of-level” shut off

• Rodmaster control – The Rod-Eye 8 
will indicate on its display 
when the 4900 battery pack is getting low

• 12 arc second accuracy
• Uses alkaline batteries 

or rechargeable battery pack
• 100% waterproof

INTERIOR LASERS
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Models are available with or without  with the

Alignmaster System

Beam Aligners – 6700 Series Red or Green
• Highly visible Hot Red or Green laser diode beam
• Wireless remote control
• Large, easy to read LCD display
• Alignmaster – Automatic targeting system 

allows you to find the target fast
for second day set-ups (Model 6770 / 6790)

• Rock solid metal housing
• Rechargeable nickel-metal hydride battery pack
• 100% Waterproof

LB-4 – Series
• Greater than 2000 foot (600m) 

working diameter
• 12 arc second accuracy
• Elevation alert
• Fully automatic, electronic, self-leveling
• Large, easy to read LCD display
• 12 Volt or rechargeable battery pack
• 100% Waterproof

LB-400 – Model 9170
Dual Grade Laser Beacon

±3% in the A axis
±1% in the B axis

• Greater than 3000 foot (900m) 
working diameter

• 5 arc second accuracy
• Elevation alert
• Fully automatic, electronic, self-leveling
• Full function graphic display
• Optional sighting scope available
• Self-contained rechargeable battery pack
• 100% Waterproof

LB-10 – Model 4970

Self-Leveling Laser Beacon

With Manual Grade Up To 10%

• Stainless steel ball bearing pendulum
• Manual grade capability up to 10%
• Greater than 2000 foot (600m)

working diameter
• 12 arc second accuracy at level
• Disturbance shut-off if knocked off grade
• Large, easy to read LCD display
• Uses alkaline or

rechargeable battery pack
• 100% Waterproof

For underground applications

Working with our 360° or Depthmaster 200 machine control sensors, we offer

several models to convert your machine to indicate or automatic laser control

MACHINE CONTROL LASERS

PIPE LASERS

Javelin and Javelin-s Laser Beacons
• High degree of accuracy
• 2000’ (600m) working diameter
• ±20% Dual Grade
• ±50% Grade (s-model only)
• Auto Alignment (s-model only)
• Windage Adjust
• Two Way Remote (optional)
• Hermetically Sealed
• Angle Layout to 20 Sec (s-model only)
• On Board Battery Pack
• External 12V Operation

SINGLE GRADE DUAL GRADE

LEVEL

ProControl and ProSensors

Proportional Sensor and panel 

Systems 360° Laser Control

• Constant Accuracy Band Control
• Ultra-Bright LED Display
• Rough / Fine Grade Bandwidths
• Works with Electronic Mast Systems
• Manual or

Fully Automated Systems
• 360° Sensor
• 100% Waterproof

Depthmaster 200 – Sensor
Machine Control Receiver

• Constant Accuracy Band control
• Magnetic or bracket mounted
• Patented plumb indicators
• Ultra-bright LED displays

(front & back)
• Self-contained

rechargeable battery pack
• 100% Waterproof

Sonicmaster 2000 - Ultrasonic / Laser Control

• Complete Integrated System
• Patented Triangulation Sensing
• Automatic Blade Side Shift
• String, Curb Edge, Flat Surface
• Laser Control Compatible
• Waterproof Components

Pavemaster - Ultrasonic Paver Control

• Total System Monitoring
• Automatic Longitudinal

Alignment
• Self Calibrating Bail
• Four Set-up

Configurations
• Works With Or Without

Control Panel
• Optional Infrared

Remote Control

MACHINE CONTROL

GPS 3D Automatic Machine Control System

• The 3D Job Control Solution

• Accurate and repeatable grade everytime

• Submit precise bids from accurate estimates

Guided from earth’s orbit!
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MACHINE CONTROL - TOTAL STATIONS

LMGS-P 3D Machine Guidance

for road pavers
• Yields faster, easier and more precise paving.
• Automatic height control and cross-slope regulation.

• Height accuracy within
5mm.

• Continuous paving is
possible using a second
Total Station.

• No installation
of control strings.

LMGS-S Offers

the highest precision worldwide
• Proven 50% reduction in site preparation,

and 20% productivity improvement.
• Reduced down-time and

round-the-clock operating
potential.

• Existing slip-form pavers
can be upgraded to run
with our 3D Machine
Guidance System.

• High paving accuracy:
± 3mm in paving height
and ± 10mm in position

LMGS-G Increases

your work Quality and Performance
• Only 1-2 passes to get to final grade.
• Accuracy of ± 5mm/200 Meters in height and 

± 10 mm/200 Meters for position.
• Automatic compensation of mast tilt, longitudinally

and laterally, meaning,
the blade’s
cutting/spreading angle
is fully adjustable.

Asphalt

Concrete

Grading

Common Key Components

Automatic Total Station

360° Precision Prism
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