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OUR COMPANY IN NUMBERS

ACTIVE IN ALMOST

11,700 609 50

EMPLOYEES

EQUIPMENT IS

60%

OF TOTAL SALES

LOCATIONS WORLDWIDE
COUNTRIES

MAINTENANCE CONTRACTS

1,7 1AM 400,000 $2;530

SERVICE CALLS MAKES
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OUR COMPANY ON THE MAP
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e Main production sites

e Sales and service locations

Konecranes World Wide Network of over 470 service depots, 500 locations operating in 50 countries with production on 3 major continents.
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MTS | ti d th ld
Bjerringbro Kongsberg Véasteras Helsinki Pori
Bergen Lulea Jarvenpaa Rauma
= o Sandnes [ Sibbhult e Turku Oulu I

DENMARK NORWAY varmnamo SWEDEN Hyvinkaa Raahe FINLAND
Hameenlinna Kokkola

Lahti Vaasa
Kotka Jyvaskyla
Cincinnati Imatra Tampere
Cleveland Sastamala
Erlanger
USA
\ Tallinn
Koeru
Loughborough & Tarto
Andover ESTONIA
Birmingham | | N
Newcastle
Glasgow GREAT
Aberdeen BRITAIN Shanghai
Manchester
General manufacturing
460 employees

Heilbronn
Sales > S95M

GERMANY 9 countries

YV V V V V

Over 10,000 equipment of different makes
under maintenance contracts
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T Who is Konecranes Machine Tool Service?

What is their Service Experience?

e In October 2009, Machine Tool Solutions Unlimited joined Konecranes and
became part of a multi billion dollar corporation with a global footprint
that provides localized service. MTSU, LLC opened in 2003.

e |In August of 2010 Ohio Hi-Speed Machine joined Konecranes and became
part of a multi billion dollar corporation with a global footprint that
provides localized service. Ohio Hi-Speed opened in 1994.

e |In October of 2010 King Tool Company joined Konecranes and became
part of a multi billion dollar corporation with a global footprint that
provides localized service. King Tool Company opened in 1978

e We currently operate a global machine tool service business that operates
in eight countries including the U.S.

e The annual top line sales for our MTS division exceeds S95M

e QOur service engineers have assisted some of the most respected
manufacturing companies in the U.S. to achieve operational excellence
and sustain “World Class” status.

KONECGRANES
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(;ggbm Who is Konecranes
and the Machine Tool Service Division?

MTSU joined the Machine Tool Services Division
of Konecranes in October 2009

Konecranes is a global Multi-Billion Dollar
corporation that is financially strong (debt free)
with over 9000 total employees.

MTS is the largest machine tool servicing
organization in the world with over 450
associates dedicated to machine tool service
world wide.

MTS has three facilities in Regions America
MTS has global purchasing strength.

KONECRANES
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Who is MTS?

Machine Tool Service is a solutions oriented company, comprised of highly
trained and experienced machine tool professionals and strategic partners. Our
Associates are uniguely qualified to support our customers with a wide range of
solutions and services in a technologically driven market .

Machine Tool Service associates have a strong background from many top
machine tool builders and distributor service organizations, such as, ACME Gridley,
American Tool Works, Bullard, Cincinnati Milacron, Cincinnati Gilbert, DeVlieg,
Deckel, DynaPath, Emco, Giddings & Lewis, Haas, Hurco, Ingersoll, K&T, Kira, Lodge
& Shipley, LeBlond, Makino, Motch, Mori Seiki, Okuma, Tree Machine, Warner &
Swasey, ZPS to name only a few.

Machine Tool Solutions offers a local presence of highly skilled tradesmen who are
highly trained and experienced machine tool professionals with hundreds of years
experience.

Machine Tool Solutions Unlimited provides their customers with a wide range of
solutions and services in a technology driven market to increase their customer’s
competitive advantage through productivity improvements KONEGRANES
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MACHINE
TOOL
SERVICE

Who is MTSU

Machine Tool Solutions Unlimited (MTSU) is a solutions oriented company,
comprised of highly trained and experienced machine tool professionals and
strategic partners. Our Associates are uniquely qualified to support our customers
with a wide range of solutions and services in a technologically driven market

Machine Tool Solution Unlimited is part of a multi million dollar company with
$150 million in annual machine tool service that is part of multi-billion dollar
global corporation devoted to lifting their customer’s business.

Machine Tool Solutions offers a local presence of highly skilled tradesmen who are
highly trained and experienced machine tool professionals.

Machine Tool Solutions Unlimited provides their customers with a wide range of
solutions and services in a technology driven market to increase their customer’s
competitive advantage through productivity improvements
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Our Skills and Core Competencies

Rebuild, remanufacture and control retrofit of gantry mills, machining
centers, horizontal and vertical boring mills, grinders, lathes, turning
centers, vertical turret lathes and transfer lines

Component rebuilding of: Spindles, heads, carriers, automatic tool
changers, gear boxes & transmissions

Field service support ranging from minor repairs to complete on site
rebuilds, retrofits and remanufacture

Machine calibration utilizing our Hamar laser, Renishaw
Interferometer laser, Renishaw ball bar & Mahr-Federal electronic
levels or Faro Laser Tracker.

Preventative, predictive & facilities maintenance programs

Electrical and Mechanical service repairs and modifications,
professional Management.

KONECGRANES
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TooL MTS / Konecranes is proud to be
one of 12 Siemens Solutions Partners

Solution Partner

Automation SIEMENS

KONECGRANES
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TOOL
changed their relationship and the program ended.

maciiNe  MTS was one of GE Fanuc’s Five Star Retrofitters until GE and Fanuc
SERVICE
o MTS/Konecranes continues on as a preferred integrator for Fanuc

FANUC

FA AMERICA

KONECRANES
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http://www.fanucfa.com/us-en/broker?uMen=a6f703e4-16c5-6401-e594-5cc948b7234f

MACHINE

TooL “Quality Results in a Timely Fashion”
In Our Plant Or Yours

SERVICE
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MACHINE MTS / Konecranes utilizes professional Project Managers

SERviCE and Microsoft Project with Gantt Chart scheduling
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ws~  On-site rebuild of Morando SC-55
c, Completed on time and within budget

o
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. - \WWhite Sunstrand Omni Mill OM2 remanufactured and
retrofitted for Sermatech Lear, now part of GKN.

ONECRANES
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e \White Sunstrand 5-Axis Omni Mill OM3 for
CJ Aerospace Industry (General Electric)
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Developed the course materials and syllabus for teaching over 300

skilled tradesmen for Boeing’s Craft College in
Machine Tool Alignment Concepts, 3 Axis Alignments, and 4t and 5% Axis Alignments

@_ﬂmsﬂva

Learning,
Training and
Development

Craft College

Machine Tool Alignment
Concepts
Course 6C63012

In partnership with
National Technology
Transfer, Inc.

&r

300061 & e o Bt Meagerere Commpaey Copyrght 2208 Boer Al it seree

Reference Manual

Machine Tool Alignment Concepts

This manual is intended for instructional purposes only. Although
there is a lot of technical information this manual should not be
relied upon for technical detail and it should not be considered as the
only source of information available. Always consult the manufac-
turer or other authoritative source before making any design
changes or performing maintenance.

The publisher NTT, Incorporated and Machine Tool Solutions
Unlimited (MTSU) division of Konecranes®, Incorporated shall not
be responsible for the accuracy of, use of, or inability to use any infor-
mation provided in this particular manual. NTT and MTSU make no
warranties regarding the information contained in the guide and
disclaims all implied warranties including but not limited to those of
merchantahility and fitness for a particular purpose.

This book is not to be copied in any form without prior approval from
the publisher and/or authors. All content from additional sources of
information used in the creation of this manual have provided their
permission for utilization in this book and MTSU intends to respect
and proteet their intellectual information. These additional sources of

information have also been credited and appropriately acknowledged
in this book.

Training sessions are not limited to be tape recorded or video taped
without prior approval.

Copyright Notice

© 2010 by James E. Thompson of Machine Tool Solutions
Unlimited and New Technology Transfer, Incorporated.

All rights reserved.

Edition 2 © March 2010

Printed in the United States of America

Published By

National Technology Transfer, Inc.
P.O. Box 4558, Englewood, CO 80155-4558
1-800-922-2820 * 303-649-9980 * www.nttinc.com

Acknowledgments

NTT wishes to express appreciation to the following individuals
who have assisted in development of this book.

Author(s): James E. Thompson, CMTSE, CSSBB, E. Harold Schoch,
President of Machine Tool Solutions Unlimited.

Tlustrator(s): James E. Thompson, E. Harold Schoch, Mike Todt
Layout Production: Lynn Kehr

Editors: Sally Ezell-Sears, Joyce E. Stahl

Publisher: National Technology Transfer Incorporated

Information Sources: Names who furnished photographs and/or
technical information:

Machine Tool Solutions Unlimited a division of
Konecranes® Incorporated Machine Tool Service Division.

Mr. Don Carter and Mr. Jim Bryan Characteristics Of
Machine Tool Measurements (Metrology) from Lawrence
Livermore National Laboratories

AUTHOR’S NOTES

We would like to thank all those others who contributed to this
book and express our appreciation for their permission in letting
use utilize them as a source for additional information, as well as
any written and pictorial information they supplied. We especially
want to thank those listed in the resource acknowledgement
section. It is our desire to spread our collective knowledge
throughout the industry to make our manufacturers stronger.
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Table of Contents for our
SERVICE
Machine Tool Alignment Concepts Course
2.1.3 Bearing Failures
3.0 Spindle headstock (Spindles and Spindle Housings).4-18
Ta b I e Of 4.0 Automatic Tool Changers ........c..coeceeeeeeveceeeesieeaeeaes 4-22
5.0 Way construction and design (including scraping,
C 0 n ten tS and oil lubrication patterns)........cceeeceeeeeiieeecveeenens 4-24
5.0.1 Linear Motion Guideways
5.0.2 Lubrication for ways
Chapter 1 Machine Tool Configuration 5.0.3 Basic Way design structure comparisons.
1.0 Machine Tool Configurations . 11 6.0 Actuators (Ball SCrews) .....cccueeiceiceiecceeece e 4-33
2.0 Machine Classifications (Machining Centers). 1-2 T0AC Brl}shlgss Servo Motors and DC Servo Motors
3.0 Depictions of typical milling machines and and axis drive systems.......ocoooieecciceccee e 4-42
machining centers with generally accepted names.....1-9
Chapter 5 Standards For Axes Designations
Chapter 2 Machine Tool Construction Materials 1.0 Relative Tool Motion .
1.0 Machine tool construction materials overview. ............ 2-1 2.0 Right Hand Rule .
2.0 Properties and characteristics of machine tool 3.0 Cartesian Coordinate System. ......ccccoeveeicmrecrcrenrennens 5-3
construction materials. ......ooooveeieeeiecee e 2-2 3.1 Coordinate Systems as applied to various
typical types to machine tools.
Chapter 3 Foundations for Machine Tools
1.0 Foundation for machine tools overview.......................3-1 Chapter 6 Machine Geometry - Positioning - Alignments
2.0 Problems associated with machine tool foundations. ..3-2 1.0 Machining ACCUTACY ........cuecueveeereeeereeceseeseesessesesaseesenend 6-1
3.0 Design of machine tool foundations. .............................3-2 1.1 Work Holding (Fixture)Troubleshooting
4.0 Foundation reinforcement and adjusting the Considerations
machine base base to foundation. ........cccooeeccicennnns 3-3 1.2 Toaling and Parts Effects to Consider
4.1 Dar.npening elements for machine tool foun- 1.3 Feed Back Device and Servo System
dations. Accuracy of Positioning/Feed back devise(s)
4.2 Foundation pour problems. 1.4 Thermal Factors Ambient or Machine
4.3 Securing a frame to a foundation Temperature Changes
1.5 Machine Factors ......cccoooviiiiicicccnccccrnns
Chapter 4 Machine Tool Components and Construction for
Machining Centers 2.0 General Machine Geometry ........c.cocovveeeeicuiiicrcreerenennd 6-2
1.0 Basic Machining Center Components..........ccccvueenene. 4-1 2.1 Slide Support
1.1 Machining Center Frame and Base Styles 2.2 Perpendicularity
1.2 3 - Axis Vertical Machining Center Basic 2.3 Spindle and Table
Companents. . 2.4 Machine Level
2.0 Base, Cﬂh.lmn, Saddle and Tables (Including Ways). ...4-6 2.5 Temperature
21 Bearmgs. . . 3.0 Checking And Correcting Machine Geometry
2.1.1 Removing and replacing way bearing . .
assemblies 3.1 Leveling the Machine
2.1.2 Inspecting and cleaning of bearings 3.2 Precision Machinist Levels
@© 2010 Machine Tool Solutions Unlimited i ii @© 2010 Machine Tool Solutions Unlimited
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MTS/Konecranes is capable of providing customized training
programs for any of your manufacturing and machine tool needs.

3.3 Handling of Levels
3.4 Preparation of surface to be leveled

55 Piteh Yaw and Rl 3.21.3 Ball bar accaracies, specifications and

3.6 Typical Causes for Pitch, Yaw and Roll g'eneral Betllp‘
3.7 Degrees of Freedom .
3.8 Way Bearings Used to Adjust Geometry 3.21.4 Ball har and Laser systems working
3.9 Inspecting Table/Pallet Top for Proper Rise tgg‘ether
and Fall
3.10 Inspecting Table Top to X-Axis and Y-Axis, 3.21.5 Ball bar setups and measurement traces
and Y-Axis to X-Axis.
3.11 Inspecting Table Top to Z-Axis and Y-Axes, 3.2 Sensitive or Non-sensitive Errors,
and Y-Axis to Z-Axis.
3.12 Inspecting Table Top to hoth X-Axis and Z- 4,0 Temperature Considerations ... 6-106
Axis together.
3.13 Inspecting Table Top to Table (Pallet) to 4.1 Thermal Effects on Part Accuracy
Spindle Centerline Parallelism, and ,
Spindle Perpendicularity to Y-Axis. 411 Eﬁectﬁ OfThermﬂl EXpanSlUn
3.14 Inspecting Spindle Centerline to X-Axis. .
3.15 Inspecting Edge Locators to X-Axis. 4.1.2 Compensation Methods for Thermal
3.16 Inspecting Edge Locators to Table Center. EXDﬂHSan
3.17 Inspecting Straightness. ;L
3.18 Machine Compliance and Hysteresis Test. 50 The ABBE PI‘lIICIple ................................................... 6-112
3.18.1 Linear Machine Compliance and ,
Hysteresis Inspections 51 Abbe Offset
3.18.2 Angular Compliance and Hysteresis
Tests 5.1.1 Effects of Abbe Offset

3.19 Positioning or displacement accuracy.

5.1.2 Blideway straightness error

3.19.1 Linear Displacement Positioning
I - o . e
nspection 5.2 Precision Contouring Test Part Machining

3.19.1.2 Laser utilization for machine inspec-
fons , 6.0 Review of Machme Tool Geometry, Positioning,
3.19.2 Interferometer Laser Measuring Systems
(General and Review) and ANgnment COCEPES..ovvsvssmsssssmsssnd 6-117
3.19.3 Additional Ways for measuring straight-
ness
3.20 Geometry/Alignment Problem of a Linear

Slide with Ball screw and Encoder feed- Appendix A Definition of Terms (Tems compatible ANS! Standards)

back system.
3.21 Ball bar Inspections

3.21.2 Ball bar inspection and measurement
software

Appendix B ASME B5.54

© 2010 Machine Tool Solutions Unlimited iii
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CJ Specialists in Large Machine Tools like

Horizontal Boring Mills, Gantry Mills, Vertical Boring Mills
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We have done Henry Line, Mecof, Mighty, Cincinnati 5-Axis Mills

KONECGRANES'
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@m AAR Summa Technologies Milacron Gantry Mill Retrofit
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“= Fosdick Moore Jig Grinder

L, |
“'“‘ MACHINE TOOL SOLUTIONS UNLIMITED ,

TEAM WORK

"ALL OF US ARE SMARTER & §
STRONGEB—#: 7741 ONE OF US"

~

MTS has many scraper hands allowing us to take on Super Precision Machine Tools
KONECGRANES
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< ;23'b.cg Patterson Pump Okuma Bridge Mill
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Okuma Bridge Mill Rebuild
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w&*'“ Siemens Retrofit and Select Mechanical Rebuild

work for Triumph Aerostructures

KONECRANES
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< M' Ingersoll Gantry Mill at P&H Mining

KONECRANES
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( e Milti-Axis, Multi- Spindle Machines

3 Spindle Gantry Mill Depicted

KONECRANES
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"y Cincinnati 30V-5 Axis & Ingersoll Gantry Mills
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Detailed & Thorough Documentation
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Projects
 2001-30 Torrington MicroCent v
m T = e s =
i | ietin ®] Additional Project Setup (More_.] &é r/ -
Project name: [ o
= Date created:  Wed 07/24/02  05:37-49PW - e il e
IZI][H -30 Torrington MicroCentr ﬂ (2 ) e |
Modified: Sat 01/25/03  07-33.04PM e : Lo\ 8
Displap Device F20l, 18 Dale L Sweetland [Multimedia Industrial Controls. Inc. ==
Model:  [QUICKPANEL 10.5" Color (QPI-3xxxx) = ik e
Hotes:
Initial Screen: 1 "3‘ i Mi ic Grinder I
Remanufactured by Cincinnati Machine Tool Services. Inc. fem e
- i August, 2002
Dkl Wa e L Pnt L p— o
- g
PLC &Protocols I .
[stosent =] P [GE swp = I pe=ms
=2 Port. ﬂrm; Protocol___ System___
B
0K i Cancel i Help ol
Cancel
\ o
"
[%]
Format
TTEM ary COMPONENT TDENTITY CAT. W DR DESCRIPTION VENDOR
19200 | | I [
Baud rate Cancel i JOHNSON
SOHNSON
ALLEN BRADLEY LTING
Data bis Hoo | e e
_ 5 SRUARE D CLASS 7400 MODEL 55F1 SKVA
1 Parity G P/N_ST21J6001 6KAV 3 PH
" Hone 7 | RIVE - GRINDING VH T [ACS401-603032_30HP 46073/60[C1
| e g 1 MOTOR - GRINDING VHEEL 4G5154 RENOUND FOR TNV, _DUTY
; 5 |1 | WETER-GRTNDING wHEEL LoAD [ Pirazoms | CinTi BELTING
potophite et e 10 I IRIVE - HEADSTOLK CS401-600632 _SHP 46073760 |CINTI. CONTROLS|
o T WOTOR — HEADSTDCK VPR DIRECT
*1 2 3 L ACSI01-K37-1U CINTI. CONTROLS
Handshake - Option: E ! G 1/3 1 S GeRe WTEJoITL,_couTe s
© Mong [ Xondaft P A ZRUIT01 1 - s e CSTEIT
! Panel confitmation tag | [=] z : ‘
Print trigger tag I |-” T s SUPER_ABRASIVES
WOTOR - DRESSER BAYSIDE CKIT MOTOR> SUPER_ABRASIVES
CABLE - MOTOR SUPER_ABRASIVES]
~Wwatchdog
Tag [ I=] SO6-CALLE
RACK 0
i SLOT_POVER SUPPLY
Timeout seconds O S
3 | 1
32 | | 1 [MobuL P I i |
3. seconds | 3 | MODUL — OUTPUT 12OVAC BPT
Processor S
wpe |X31/%32 top | ok | Cancel | Help : Cocate i Poies i
7 BALANCER - SBS VHEEL WODEL 4500 SERIES VPR DIRECT

KONECGRANES

Lifting Businesses”



MACHINE
TOOL
SERVICE

Complex Tool Changer & Fixture Designs

KONECGRANES



< M' MTS / Konecranes Proprietary Anti-Backlash
~ Gearbox Design for Gantry Mills
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( e MTS / Konecranes has full Mechanical and Electrical

Fnegineering canahilitv

KISV, H-AX15 SEAR BEINE

1E324-B034 5%
[T T T T 7
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( ' Assembled Anti-Backlash Gear Boxes
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= Anti-Backlash gearboxes mounted on the gantry
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c Special Platform with
Siemens 840D operators station

e
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Multiple spindle & transfer line rebuilding

KONECRANES
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Utilizing our Mahr-Federal electronic levels, Hamar laser, Renishaw
laser & Renishaw telescoping ball bar

cmgrmt 1SO, QS, ASME B5.54 Calibration & Alignment

Lifting Businesses”
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“3“Machine Tool Solutions Unlimited

Would also like to offer a program with the following:

* |nitial Assessments on machine tools

A Shop Floor Automation which addresses OEE through
machine tool monitoring and reporting systems

 Machine Leveling, Alignment and Calibrations
* A “finger print” of each machines current status.
* A customized preventative maintenance program

A program that evolves into a predictive maintenance
program for all the machines

* Asite and maintenance agreement to address your
maintenance needs with periodic (quarterly and annually)
Business Reviews that measures ROl and provides
accountability to Overall Machine Efficiency (OEE) targets and
goals.

KONECRANES
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SRVicE Testimonials

James M. Bowman, Link Belt

Your continued commitment to quality, attention to meeting the customer’s deadlines and coming in on
budget continues to make your company the first | call when support is needed on our machine tools
outside of my own staff. Thank you and your team.

Frank Muhl, Akron Central Engraving Mold & Machine Company

Machine Tool Solutions Unlimited professional attitude and vast experience is second to none and we
would not hesitate in calling on them for any of our future machine tool needs.

Don Swincinski, Penn Machine Co.

Over the years your company has assisted us with service to milling machines, grinding machine, and
machining centers as well as alignments and calibrations. Your company diversity and flexibility makes the
relationship we have indispensable.

Scott Betz, AAR Summa Technologies

We are making parts, and have had no issues with any of the work you have performed. As | have said
before, | would certainly recommend you guys to anyone, and | hope you give me that opportunity
sometime.

Les Bowers, Honda Motor Company

Harold, after checking out the OKK MCH-1000 repair, our accuracy is better than ever. The worst spot | can
find is only 0.045mm out over 800mm distance on the tombstone. We are very pleased with the results. |
just wanted to thank everyone there for the continued support. Jeff Smith & Buddy Schoch has done a
great job on the repairs. Please let them know how much we appreciate the long hard hours they put into
the repairs. They always go the extra mile. | think they are a great asset to your company. We look
forward to a long working relationship with your company. Thanks again, Les Bowers Honda Engineering

h KONECGRANES
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ALCOA Mill Products
1480 Manheim Pk
Lancaster, Pennsylvania

ALCDA 17601

(717) 393-9641

Machine Tool Solutions Unlimited
a division of Konecranes, Inc.
8711 Reading Road

Cincinnati, Ohio 45215

Harold

| wanted to take a moment to extend my sincere thanks and gratitude for the excellent job your team executed on our #4
Cincinnati Milacron Mill upgrade. As you were aware, this upgrade took us out of our comfort zone because of the previous issues,
scope of work for the upgrade and the negative impact that an extended commissioning would have on our business. Not only was
the commissioning completed ahead of schedule, this mill has operated without any upgrade related issues for nearly two years—and
counting!

In addition to the upgrade | wanted to thank your team for the outstanding PM performed prior to the upgrade. This was the
second major PM that was performed on this unit. The first was performed by the OEM and the second was performed by MTSU. We
had the same technician work with both contractors. According to our technician, Jon Burkhart, there was no comparison. |
appreciate the time Jeff Smith and the rest of your team took to transfer their knowledge to our technicians, the in-depth attention
to detail and the constant communication through the entire job and huge cost savings.

I have held numerous positions in industrial maintenance for over thirty years. The working relationship between our team
and yours is rare. Your folks have a great work ethic and the amount of recourses both within MTSU and with your strategic partners
is amazing. After dealing with several other machine builders it was such a blessing to find a company that values integrity, honesty
and customer satisfaction with such high regard. | wish you well with all your endeavors and look forward to working with your team
in the future.

Sincere Gratitude
Peter J Frailey
Peter J. Frailey
Electrical Technical Supervisor
Alcoa Mill Products
1480 Manheim Pk.
Lancaster Pa. 17601



e KONECRANES
CJ Our Customers Liftng Busine

@!ﬂflﬂa g HONDA

ALCOA

" TEI'EDYNE - utomotive, Inc
& GOODRICH ‘ TE?‘J!‘P}PF!E% GKN A Inc.
 Bigger. Better.Faster MORTHROF GRUMMAN -
~ Raytheon —
E ALDOR HEFI‘CI'I...IJI DEUTEH!‘

LEROY® J

VDT = —
soposon Y E 1) Republic
PV . 2 Industries GORMAR-RUPP
International P“M Ps

—w—
V Triumph Group, Inc. MILACRON

Manufacturing Technologies

LOCKHEED MARTIN

;M“TMMHM

Business Review 2010 Wednesday, 18 December 2013 46


http://www.gm.com/
http://www.cartype.com/pics/280/full/boeing_logo.jpg
http://www.google.com/imgres?imgurl=http://securitysystemsnews.com/blogs/uploaded_images/JCI_c-744995.jpg&imgrefurl=http://www.securitysystemsnews.com/blogs/?p=477&h=455&w=823&sz=158&tbnid=PFOFe_RaizzHTM:&tbnh=80&tbnw=144&prev=/images?q=johnson+controls+logo&usg=__SIbt4V9FHa0DImdbJcTfLELKJs4=&sa=X&ei=OKRDTIaNEcH88AaJ8qj7DA&ved=0CAsQ9QEwAQ
http://www.google.com/imgres?imgurl=http://ovario.files.wordpress.com/2010/02/generalelectric.gif&imgrefurl=http://desteni.co.za/sraforums/may10/index.php?news=general-electric&h=745&w=748&sz=58&tbnid=RkXn9NrpSQUzXM:&tbnh=140&tbnw=141&prev=/images?q=general+electric+logo&usg=__czME89rXJ48k-ihN10zmnOCN240=&sa=X&ei=d6RDTJyOBcKC8ga80NAE&ved=0CAoQ9QEwAg
http://www.google.com/imgres?imgurl=http://www.seeklogo.com/images/A/AAR-logo-F5C555D4C3-seeklogo.com.gif&imgrefurl=http://www.seeklogo.com/aar-logo-1737.html&h=200&w=200&sz=2&tbnid=ThEEDjuKg77zKM:&tbnh=104&tbnw=104&prev=/images?q=AAR+logo&usg=__6U7l8fHIjeUApuBfgrFX7pqBwuY=&sa=X&ei=xqVDTKiHJoP48Aa134jGAw&ved=0CBYQ9QEwCA
http://www.lockheedmartin.com/us.html

KONECGRANES

.

Partners working together for better solutions

KONECRANES

Lifting Businesses™



KONECRANES

KONECRANES

Lifting Businesses”



