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— | EDITOR’S NOTE |

What

Keeps You

STEVE SMITH

Up At Night?
I'm sure you'd agree with what we decided.

But I'd rather get the ball rolling and hear
more from Ground Support Worldwide readers.

t's a great question. Certainly

not an easy one to hear. But it’s

a question that’s been on my
mind following a day-long meeting we had
to discuss long-range planning for Ground
Support Worldwide.

Of course, everybody’s bound to
toss and turn over the uncertainty of the
economic times we’ve all been endur-
ing for several years. Just when it looks
like things are picking up, it all comes to
an abrupt end with news of a potential
national collapse in Greece. Or was it
Italy? Or maybe it was Portugal. For us in
the U.S., a recent headline in USA Today
put it well: “Consumers Won’t Spend Until
Economy Improves, Which It Won’t Until
Consumers Spend.”

If we had some degree of certainty,
we could make plans — buy equipment,
hire more people, build an addition. But
the uncertain make no plans.

Let’s be more certain about our
uncertainty. Only then can we think about
how to confront problems that we do have
more control over than we might think.
Afterward, we can all go to bed with solu-
tions on our minds rather than worries.

We did identify a few major issues
that are keeping Ground Support
Worldwide readers up at night. The cost
of equipment, for one. And not just the
price tag of a brand-new tug, but the cost
of maintaining a 20-year-old model. What
options do you have when it turns 25? Or
307? Buy new? Buy reconditioned? What's
new in financing a GSE fleet? What about
electric? Can you count on it through
three shifts?

Another cause for insomnia was
employee retention or, rather, employee
training. | understand ground service
can mean low pay, but how much does
it really cost if the new guy, who doesn’t
know any better because no one told
him any better, plows the belt loader
into the side of the plane? | know that
plane’s not going anywhere, but why did
it have to happen at all? Are there any
outside training consultants who you may
not know about who could help set up a
training program? What have you tried
for training?

The work of ground service sounds
straightforward, but since I've walked
around planes at gates over the past
few months, it's easy to see how razor
thin the margin of error is for such
“simple” work.

I'm sure you’d agree with some of our
further discussions, but I'd rather get the
ball rolling and hear more from GSW read-
ers. You can email me at steve.smith@
cygnus.com or call (920) 563-1644. Or
join our LinkedIn group. We're also less
than 30 days away from revamping how
we communicate on the Web. So stay
tuned online.

So what does keep you up at night?
Ask yourself. Ask others. And let me know
what you decide. B~
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BUSINESS BUZZ

B News agency Bloomberg reported
last month a sharp decline in cargo
shipments in the belly of passenger
jets. United’s cargo traffic, for example,
plunged 17 percent in August for the
fourth straight drop that exceeded 10
percent, while Delta’s cargo was little
changed for three months in a row.
Meanwhile, American Airlines extended a
streak of decreases that began in May.

EThe U.S. government’s effort to
eliminate longer delays on airport
tarmacs has made it more likely that
airlines will cancel flights, according to a
study by the Government Accountability
Office. U.S. airlines were 24 percent
more likely to cancel a flight in 2010 after
the three-hour tarmac delay rule went into
effect compared with the previous year,
according to the GAO report.

B Shares in FedEx, operator of the
world’s biggest cargo airline, dropped the
most in 2 1/2 years after the company
cut its full-year profit forecast amid
declining demand in the United States
and Asia. Per-share earnings for the year
will be $6.25 to $6.75, 10 cents lower
than the previous range.

B SG Biofuels, a San Diego-based
company backed by Airbus, said it will
plant 75,000 acres of jatropha in Brazil
to power aircraft for about $50 a barrel
less than traditional jet fuel. SG Biofuels
says it will produce unrefined jatropha
oil that will sell for $75 a barrel. Refined
jet fuel costs about $126 a barrel in New
York Harbor spot market last month.

H Denver will become Icelandair's
ninth North American gateway next May.
The airline will operate four nonstop
flights between Denver and Reykjavik.

H Vector Aerospace Corporation held
a grand opening last month for its newly
relocated and expanded engine service
center. Vector Aerospace Engine Services

and Neumeister Hydraulik. For more
information, log on to www.ktski.com.

At last month’s Deutsche Bank
Aviation and Transportation
Conference, American Airlines did
not rule out the possibility of seeking
bankruptcy protection to reorganize its
labor agreements.

| NEWS IN BRIEF|———

The International Air Transport Assoc.

...reiterated the aviation industry’s commitment to reducing CO2 emis-
sions and urged the European Union to abandon its plans to include avia-
tion in the EU’s Emissions Trading Scheme to begin next year. IATA invited
governments to join industry as committed partners in a global approach
to reducing aviation’s carbon emissions that could also include a global
ETS or other compensation measures. In related news, The International
Air Cargo Association also wants to suspend ETS. TIACA says ETS is inef-
ficient and will drive up air freight costs. TIACA is instead trying to get the
EU to go after a carbon emissions agreement with the International Civil

Aviation Organization.

Atlantic-Dallas, Grapevine, TX, will offer a
variety of specialized services including
engine and engine accessory repair

and overhaul, hot section inspections,
boroscope inspections and field service
support for the Pratt & Whitney Canada
PT6A, JT15D and PW100 series engines.

B KTSDI has opened a new parts and
repair shop in Youngstown, OH. Servicing
both towbar and towbarless tractors

with Kessler axles and Transfer cases,
Mobil Elektronik Steer-X-Wire and
complete controls, Alfred Heyd tie rods

H U.S. Senators John Thune (R-S.D.),
ranking member of the Commerce
Committee's Subcommittee on Aviation
Operations, Safety, and Security, and
subcommittee member Mark Begich
(D-AK) last month led a bipartisan group
of 27 senators sending a letter to the
EPA and FAA urging all to work together
to find a safe, viable, readily available,
and cost-efficient alternative to leaded
avgas used by the general aviation
community before taking steps to ban
the fuel. Leaded avgas is currently used

IATA Raises 2011 Profit Projection, But Expects A Tougher 2012

The International Air Transport Association announced an upgrading of its industry profit expectations to $6.9 bil-
lion up from $4 billion projected in June. IATA emphasized, however, that despite the improvements, profitability at

these levels is still exceptionally weak.

“Airlines are going to make a little more money in 2011 than we thought,” said Tony Tyler, IATA’s Director General

and CEO. “That is good news. Given the strong headwinds of high oil prices and economic uncertainty, remaining in
the black is a great achievement. But we should keep the improvement in perspective. The $2.9 billion bottom line
improvement is equal to about a half a percent of revenue. And the margin is a paltry 1.2 percent. Airlines are compet-
ing in a very tough environment. And 2012 will be even more difficult.”

In its first look at 2012, IATA is projecting profits to fall to $4.9 billion on revenues of $632 billion for a net margin of

just 0.8 percent.

In other 2011 news, IATA included the following forecasts:

Passenger: Passenger demand has been stronger than anticipated given the gloomy economic outlook. The forecast
for the year stands at 5.9 percent growth.

Freight: Air freight has stagnated since the start of the year. IATA slashed its full-year volume growth projection to 1.4

percent from 5.5 percent.

Fuel: Oil prices have remained consistent with the previous forecast of $110 a barrel. This is 39 percent higher than
the average 2010 price. A total fuel bill of $176 billion is expected to account for 30 percent of industry costs.

groundsupportworldwide.com
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————|NEWS IN BRIEF|

to fuel approximately 150,000 piston-
engine aircraft across the nation. Despite At last count’ 27 aviation industry
ongoing research and testing, there is

currently no safe or affordable alternative
fuel to leaded avgas that can meet the
needs of the GA aircraft fleet and FAA
flight safety standards

...groups signed letters to both U.S. House of Representatives Speaker
John Boehner (R-OH) and U.S. Senate Majority Leader Harry Reid (D-NV)
opposing the $100-per-flight user fee as part of the Obama administra-
tion's deficit reduction proposal. The letter encourages Congress to
"focus on increasing U.S. international competitiveness rather than view-
BUSINESS DEALS ing the industry as a national piggybank," and states, "Furthermore, we
need to increase jobs while ensuring that tax and infrastructure policy are
strengthening U.S. aviation and furthering the safety and modernization of
the aviation system."

H Industrial Energy Products, Inc.
has named Ship It AOG as its exclusive
national distributor of the HOT-STOP 'L'

Fire Containment Bag to the aviation
industry. The bag has been tested
twice in live fire evaluations at the FAA
Tech Center. The HOT-STOP 'L’ Fire
"More than ou Ex ected” Containment Bag safely contains fires,
y p explosions and smoke emissions from
lithium-ion-powered devices as well as
any combustible item aboard an aircraft.

B Menzies Aviation LAX has contracted
with A&V Rebuilding to remanufacture its
existing baggage/cargo tractor fleet. The
noncompliant Ford 300 engines are being
replaced with New CARB/EPA Certified
Ford DSG-423, 2.3L LPG fueled engines.

m JetStream Ground Services has been
awarded the ground handling services
contract for Delta Air Lines at Jackson-

MANUFACTURERS OF: Evers International Airport (JAN), Jackson,
MS. Providing full below-the-wing support
Lavatory trucks & carts for Delta's 12 daily departures, this

represents JetStream's first contract

Water trucks & carts award with the airline.

Passenger stairs from RJ to wide body ® Avfuel Corporation has expanded
its branded dealer network to include

Crew stairs Monterey Jet Center at Monterey

Maintenance lifts 15-20 feet Peninsula Airport (MRY), providing the
FBO with fuel and service solutions as

Water cabinets well as marketing and branding support.

737 provisioning Trucks H Delta Air Lines’ maintenance division,
Delta TechOps, has signed a five-year,
Mobile Belt Loader agreement with Air Canada to provide

repair and overhaul services to the
airline’s entire fleet of Pratt & Whitney

CELEBRATING OUR 16™ YEAR! 4060 engines.

B Lufthansa Consulting helped the
Republic of the Congo launch a new
airline. Equatorial Congo took off on its
premiere flight Sept. 24 between the
country’s capital Brazzaville and the port
city of Pointe-Noire. Lufthansa Consulting
managed the complete startup process
and continues to consult with the
Congolese government.

B ASIG announced in September it was
awarded a 20-year license to provide

MM Fort Pierce, FL 34946 aviation fuel service at Panama’s
Phone: 772-595-6386 Fax: 772-595-6389 Tocumen International Airport (PTY).
/FIE‘IM. PRODUCTS, INC. Email: phoenixgse@earthlink.net Under the agreement, ASIG will manage
Web: www.phoenixgse.com

.’( 3000 Industrial Avenue 3,
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and operate the airport’s sole jet

fuel facility as well as provide aircraft
refueling service to all airlines serving
PTY. The company expects to fuel
approximately 3,900 flights a month.

H Poland’s Chopin Airport (WAW)
issued an invitation to tender for the
construction, funding and operation

of a centralized fuel infrastructure.
Currently, only one fuel supplier has the
infrastructure needed to provide aircraft
refueling. The winning bidder will design,
construct, finance and operate the
project for a fixed time period in return for
fees from service users.

B Chorus Aviation Inc. announced a
quarterly dividend of $0.15 per Class
A and Class B share. Chorus owns
Jazz Aviation LP, among other aviation
operations.

B Swiss WorldCargo is the first airline
to partner with a new International

Air Transport Association initiative to
deploy key IATA managers to airline
headquarters. The organization will

be the “seconding” staff to Swiss
WorldCargo in a development program to
enhance |ATA’s capabilities in the cargo

| NEWS IN BRIEF|———

China Cargo Airlines

Launches Service to St. Louis

Awards Ground Handling Contract to ATS and WFS

Airport Terminal Services in partnership with Worldwide Flight Services has
won the aircraft ground handling and cargo warehouse handling contract for
China Cargo Airlines’ launch of direct cargo services between Lambert-St.
Louis International Airport (STL) and its main base at Shanghai Honggiao
International Airport (SHA).

The new contract commenced with the launch of air services on Sept. 23.
The cargo service represents the first phase in an economic development pro-
gram planned by the Midwest-China Hub Commission, a group of prominent
Missouri-based associations dedicated to regional growth through interna-
tional trade opportunities.

China Cargo Airlines is based in Shanghai and was established in 1998 as
China’s first all-cargo airline.

“We are immensely excited to be a part of this pioneering opportunity with
St. Louis to stimulate a new global trade lane with China,” said ATS President
and COO Sally Leible. “We have created a dynamic partnership by combining
our 35-plus-year history of operating at STL with Worldwide Flight Services’
specific knowledge of China Cargo Airlines to produce a winning result.”

DOUGLAS:

Towbarless and Conventional Aircraft Tractors
for handling aircraft up to the Airbus A380

= =y b s -
D DU G LA“‘ = Douglas Equipment Limited
E — Douglas House, Village Road, Cheltenham, Gloucestershire GL51 0AB, U.K.

Power and Performance with Precision  Telephone: +44 (0)1242 527921

4
_—

Lh

Facsimile: +44 (0)1242 221198
E-mail: sales@douglas-equipment.com  WebSite: www.douglas-equipment.com
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————|NEWS IN BRIEF|

field and ensure even closer alignment on Chinese airlines operated only 88 Airbus

the key issues facing global cargo. During airplanes. By August 2010, however, 2/3rds Of Russian
the placement period, the “secondee” Chinese airlines operated 717 Airbus .

will be exposed to key management aircraft, including models that account for Alrports Need
functions including revenue management, 46 per cent of the total aircraft in China Renovation

tracking and tracing, e-commerce with more than 100 seats.

activities, operations, security and

® Embraer S/A expects to deliver 975
network management.

new regional jets to China between 2011

About two-thirds of Russia’s
civil aviation airports need

l.Airbus will Qe.liver fnoge.than .:I_:LO new anq 2030. 'In .its outlook for China's urgent rebuilding and
alrplane§ to airlines in China t.hIS year, regional aviation r.narlfet, Embr.aer modernization, Transport
accounting for 20 per cent of its total forecasts that deliveries to China over Minister Igor Levitin said last
global deliveries. At the end of 2001, the next 20 years will include 15 jets

month. Only 62 percent of

the country’s 332 airports
have runways with an artificial
surface, according to his
report to the State Duma,

the country’s lower house of
parliament.

Most of the country’s airports
were built 40 years ago. Some
The “Premier’” Model MT65P21 “Express 160 billion rubles ($5 billion)

T . . was planned to be spent on
Heat” Deicer utilizes the Versalift developing airport ground

EXtended Reach Model VST6000 Aerial infrastructure between now and
lift, providing 65’ of working height. 2015, which would be enough
More important, the MT65P21 to modernize 70 airports.
incorporates the Premier boom Russian Prime Minister Vladimir
forward design to provide the Putin ordered the government
maximum amount of reach off last week to draft proposals

on how to solve the problem of

the front of the vehicle utilizing Russia’s poor air safety records

the rapid deploy down including improving technical

riggers. During mobile conditions for planes and air-
operations, side reach of ports, upgrading air traffic con-

34’ and vertical reach trol systems and training crew.

of 46’ can easily be
accomplished.

for 30-60 seats, 440 jets for 61-90
seats, and 520 jets for 91-120 seats,
accounting for around 13 percent of
global market demands.

H The maker of China's largest
commercial aircraft said it hopes

to capture one-third of the country's
single-aisle aircraft market in 20

years. Following the first 100 orders

for C919s announced last November,
the Commercial Aircraft Corporation of
China was expected to announce new
orders last month at the Aviation Expo
China 2011. The corporation says its
150-seat C919 and the 90-seat ARJ21
regional aircraft will be the "main force"
for the country’s 55 new airports, which
are expected to be built by 2015. China
is expected to have a passenger plane
fleet of 5,400 planes by 2030, including
3,800 single-aisle jetliners, according
to the market outlook released by the
corporation.

“Express Heat” reliability,
easy access maintenance,
extend reach capabilities,
and lowest cost of
operation is why we are
the “Premier” deicer
manufacturer.

B NetJets has signed a long-term lease

Tel - 7119-135-6440, www.premier-deicers.com with Van Nuys, CA.-based fixed-base

operation Maguire Aviation to build a
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dedicated, private terminal at Van Nuys
Airport (VNY). The private-use facility
will be custom-designed and operated
to NetJets’ specifications and owner
preferences. The project includes a

new terminal with a range of amenities,
conference and business center
capabilities, crew lounge and rest areas,
and flight planning facilities. Construction
of the new facility is expected to be
completed by next summer.

PEOPLE IN THE NEWS

Martin Burdorf took over as head of

the marketing department in Continental
Tire’s Industrial Tires Business Unit last
August. In other personnel news, lvonne
Bierwirth will be responsible for the newly
created marketing media role in the unit.
Heike Hansmann also took over as head
of the unit’s ContiServiceCenter. She is
now responsible for customer support in
the German market.

West Star Aviation, Inc. appointed
Jeff Messmer, Operations Manager at
its newest facility at Spirit of St. Louis
Airport (SUS) in Chesterfield, MO. In
his new position at West Star Aviation,
Messmer will be responsible for all
maintenance, avionics and customer
service and support operations at SUS.

Leighton “Lee” M.
Yohannan was named
co-CEO of Rampmaster
last month. Yohannan

is currently director
emeritus and founder of
LiquidHub, a systems
integrator and technology

Leighton
“Lee” M. Yohannan st.rategy consultancy
Rampmaster with revenues of more

than $60 million in
annual sales. Previously he was owner
and CEO of The Reohr Group, Inc., a $55
million global technology consultancy.

Southwest Airlines announced several
executive changes at the company
effective last month:

Bob Jordan, Southwest's current
Executive Vice President Strategy &
Planning, has been promoted to Executive
Vice President & Chief Commercial
Officer, and he maintains his role as
President of AirTran Airways.

) Jeff Lamb, Southwest's
current Senior Vice
President Administration
& Chief People Officer,
has been promoted to

Jeff Messmer
West Star Aviation, Inc.

Executive Vice President & Chief People
& Administrative Officer.

Ellen Torbert, Southwest's current
Vice President of Customer Support &
Services, has been promoted to Vice
President of Diversity & Inclusion.

| NEWS IN BRIEF|———

e-NEWSLETTER...

Stay up to date with Ground
Support Worldwide’s Weekly
News Update.

The latest news, blogs, and more
are sent conveniently to your
email in a weekly mailing.

Subscribe online today at
www.groundsupportworldwide.com

(WireLESS))

ENHANCE PUSHBACK COMMUNICATIONS AND
SAFETY WITH DAVID CLARK WIRELESS SYSTEMS

David Clark Company Wireless Headset Communication Systems
provide clear communication, greater mobility and safety for

critical pushback operations and a variety of other ground support

applications. Rugged components include wireless gateways, controllers
and headsets that allow crew members to communicate up to 300 feet
from the controller, without being tethered to the aircraft or equipment.

For more information
call 800-298-6235 or
visit www.davidclark.com

© LOavid

Made In USA

© 2011 David Clark Company Incorporated
® Green headset domes are a David Clark registered trademark. _ s = WWW.DAVIDCLARK.COM
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Building, Eco-Friendly GSE

US Airways builds a new green GSE maintenance
facility and steps up its electric GSE at PHL.

By Steve Smith

S Airways Inc. opened a new
l ' $22 million GSE maintenance
facility last month at the Phila-

delphia International Airport (PHL), the
latest move in going green for both the
airline and the airport.

The 57,000-square-foot building
consolidates separate sites ground

10 GROUND SUPPORT WORLDWIDE - October 2011

support maintenance operations had
used to keep the airline’s 700 pieces of
motorized equipment and 1,200 pieces
of nonmotorized equipment in top shape
to handle more than 400 flights a day.
The new facility features 16 vehicle
maintenance bays, each equipped
with overhead lube racks and vehicle

exhaust systems, four overhead cranes
that can move through the work space,
a two-bay weld shop and nine in-ground
lifts — two of which are rated at 150,000
pounds, the first such installation in the
United States. If all this weren’t enough,
the stockroom delivers needed parts
with just the touch of a button.




US Airways’ new LEED-certified

GSE maintenance facility at the
Philadelphia International Airpert
includes 16 vehicle service bays, 11
»4 vehicle lifts - including two rated
at 150, pounds -ifour overhead

cranes, a two=bay weld shop, was k
and paint/and-body prep shops

“Every bay has what it needs,
so we are already seeing an improve-
ment in our turnaround time,” says
James Brewer, manager of the GSE
maintenance facility, which employs 70
mechanics.

The airline also went the extra
step in building the facility to LEED
standards. Leadership in Energy and
Environmental Design is an internation-
ally recognized green building certifi-
cation process providing third-party
certification that a building will save on
energy and water use, and is designed
to take into account other environmen-
tal matters.

“It was a non-choice,” says Allan
Seaman, director of corporate real
estate for the airline’s construction divi-

sion, about the decision
to build the facility to
such high green build-
ing standards. Seaman
added his company has
gone green at other
airports as well as for its
own corporate purposes.

US Airways’ Phoenix,
AZ, headquarters, for
example, received LEED
Gold status. But that gold
star was for renovat-
ing an existing building
rather than building from
scratch. The airline’s GSE
maintenance facility is
also the first project at
PHL to be in the running
for LEED status.

To build to such a
level of green specifica-
tion the facility used,
for example, recycled
construction materials —
accounting for almost 40
percent of the total build-
ing materials inventory.
To cut down on pollution
to deliver materials to the
job site, about a third of
all its construction materi-
als were sourced nearby.

One of the LEED
features, designed to
cut down on electricity to
light the work space, has already helped
the technicians make needed repairs.
Large windows set well above the floor
provide ample natural light — something
in short supply at one of the other sites
the crew used before moving into the
new building.

Before the move, GSE
maintenance staff worked out |
of three sites. One building was |
the original US Airways’ cargo
facility. The building’s lighting
wasn’t conducive to working on
GSE, says Brewer.

A wash bay keeps US Airways’
GSE looking clean. The new GSE
maintenance facility also includes
a body shop and paint booth.

| COVER STORY ————

“It was very dark on the late after-
noon and midnight shifts,” Brewer adds.
“That made it very difficult to see what
you were working on without bringing in
drop lights, and then there were exten-
sion cords running all over the place.
Just the lighting alone at the new build-
ing is a huge step up.”

Tama Mohelnitzky, director, ground service
equipment maintenance for US Airways
Inc., and James Brewer, manager, ground
service equipment maintenance for US
Airways’ Philadelphia operations.

The cargo facility had another
drawback. Its floors couldn’t handle
the largest pushbacks so Brewer’s
crew had to take over a percentage
of the airline’s hangar space for
the heavyweight work. Even then,
mechanics could spend an hour setting
up mobile lifts before the vehicle left
the ground. With the new site, Brewer’s
workforce can simply drive into a
service bay and make use of the lifts.

“Five minutes later,” Brewer says,
“they’re making the repairs. That’s great
productivity.”

The GSE maintenance crew also
worked out of one more building
simply because everyone needed the
elbow room. Brewer helped design
the new facility’s floor plan and, after

groundsupportworldwide.com 11
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being in ground support since 1976,
stipulated all he needed to move
personnel and equipment through one
perfect building.

“We moved in on a Friday,” he
adds, “and by the following Tuesday,
we were up and running.”

Plus, the new building goes
even one better, according to Tama
Mohelnitzky, director of ground
service maintenance.

“We actually have a wash bay,”
she explains. “That’s a first. Plus, we
also have a paint booth. So now we'’re
able to wash the equipment and paint
it. Normally, if we wanted to paint, it
meant sending it off to a vendor.”

ELECTRIC GSE

Some of the newest pieces of GSE
parked at the new shop might be from a
year-old fleet of 38 electric tugs. The air-

—

HYDRANT DISPENSERS ~ REFUELLERS HYDRANT CARTS
Designed for high flow The modular construction  For busy hubs the Liquip
rates, low pressure drop of the Liquip fuelling “Beta cart” provides low
and operator comfortand  system marries with your  capital, high performance
safety, Liquip Almac preferred chassis and an into plane fuelling. Small
hydrant dispensers are a Almac high quality tank in stature, big on
benchmark for into plane  to provide years of solid performance, Liquip’s
hydrant fuelling vehicles.  service. “Beta carts”are the

benchmark in hydrant
cart technology.

LIQUIP ALMAC REFUELLING VEHICLES

| [ NG
. )\

LIQUIP INTERNATIONALUSA  ALMAC TANK INTERNATIONAL

1209 Freeway Drive
Reidsville NC 27320, USA
sales@liquip.us
www.liquip.com

1, rue Pinat

Lanoraie, QC, Canada JOK 1EO
refueling@almactank.com
www.almactank.com

oEN
SMmz

Z, s
(S
MRS

LIQUIP INTERNATIONAL
602-606 Somerville Rd
Sunshine West

VIC 3020, Australia

+613 83116600

ALMAC EUROPE
Z.ALaGraviere,

Chemin de la graviére Lot 5
01480 Fareins, France
+33437550536

| aiac

(S

.
g

A
MTED

EIN
o e

line’s investment in electric equipment
goes hand-in-hand with PHL's larger goal
of reducing its carbon footprint.

As part of its ongoing Green
Airport Initiative, PHL partnered with
US Airways to purchase the electric
equipment. Through funding from the
FAA’s Voluntary Airport Low Emissions
(VALE) program, PHL installed the
needed recharging stations and related
infrastructure. PHL was awarded $15
million in VALE dollars to pay for this
electrification project as well as fund
other environmental programs.

GSE MAINTENANCE
FACILITY HIGHLIGHTS

+ 57,200 square feet.

- 90 employees, including 70
mechanics.

- 16 vehicle maintenance bays with
access to overhead fluid servicing
and vehicle exhaust reels.

- Nine in-ground vehicle lifts, two-
surface-mounted vehicle lifts

+ Two vehicle lifts rated at 150,000
pounds — the first of their type
installed in the United States.

- Four overhead cranes provide cover-
age to all maintenance bays.

- Two automated material handling
parts storage units.

+ A two-bay weld shop.

+ Wash rack, body/paint prep shop
and paint booth.

+ 16-inch thick reinforced concrete
floor throughout the shop. Building
supported by 538 piles.

+ Anticipating LEED (Leadership in
Energy and Environmental Design)
Silver certification for the building.

To date, PHL has installed 116
charging units with 232 charging ports
throughout the airport. PHL figures that
the chargers and the use of electric
GSE will reduce fuel consumption by
more than 225,000 gallons annually to
say nothing of the elimination of tons of
harmful emissions.
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The Philadelphia In-
ternational Airport
used Voluntary Air-
port Low Emissions
(VALE) program
funds to install 116
charging units with
232 charging ports
for airlines to use

. for electric GSE.
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An electric baggage tractor gets charged up.
With an overnight charge, Jim Brewer, man-
ager of US Airways’ new GSE maintenance
facility at PHL, says the baggage tractors can
last through two shifts.

In turn, US Airways also used the
VALE funds to offset the difference in
price between conventional and electric
models. While the money certainly made
the investment in electric GSE easier,
Brewer says the new equipment means
less maintenance and less downtime.

The only downside, of course, is
that “you have to tie them up,” Brewer
adds, meaning he has to take the elec-
tric GSE out of service for charging.

“A good 8-hour charge overnight
is what you need,” he says, “but you
can get by with 6 hours or try to fit
in some ‘opportunity’ charges during
the day when you can.”

With a solid overnight charge,
Brewer says “the baggage tractors
can last through two shifts.”

In the near-term, the airline plans
to add to its eco-friendly GSE fleet.

“Between Express and Mainline,
we have more than 70 pieces of
electric GSE,” Mohelnitzky says.
Seventy-three pieces to be exact.
US Airways runs 38 Charlatte
T-137 baggage tractors. US Airways
Express operates 20 Express
HBLE belt loaders and 15 Charger
baggage tractors from Harlan Global
Manufacturing.

“The more electric equipment we
add,” Mohelnitzky says, “the more
chargers we’ll need. The airport will
have to keep up with us.” B~
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‘Fly In/Fly Out’ Service

Fuels Perth Airport

Global demand for Western Australia’s mineral and energy deposits
puts the airport in the right spot to cater to regional aviation.

By Steve Bowman

0 better understand the Perth

Airport (PER), a geography les-

son is in order: PER is located
12 kilometers (7 miles) outside its
namesake city, the capital of the state
of Western Australia, which occupies a
third of the Australian continent. It's the
country’s largest state covering 2.6 mil-
lion square kilometers (1 million square
miles), but only about 10 percent of the
country’s population lives there with 85
percent of these folks clustered in the
southwest corner of the state.

Like most airports, traffic figures
and development closely track the local
economy. PER is a textbook example.
PER currently handles 11.5 million pas-
sengers a year — double the number of
passengers over the past six years. Its
recent annual growth rate of passenger
traffic has made it the fastest-growing
capital city airport in the country.

How to explain the growth? Under
all that sparsely populated land are
some the planet’s richest caches of
mineral and energy deposits.

Skywest is one of Perth Airport’s ‘fly in/
fly out’ carriers. This aircraft will turn
around in 30 minutes before heading back
north some 772 kilometers (480 miles).

The airport is the commercial
hub for this natural resources sec-
tor that drives the whole Australian
dynamic. In turn, these resources
also help fuel the Chinese and Indian
manufacturing spectacular.

All that business excitement has
filled the International Terminal with
a steady flow of premium passengers
heading to do their deals, link into the
financial growth and report on invest-
ments. Airlines such as Emirates;
Qatar Airways; Royal Brunei Airlines;
and China Eastern Airlines are lined
up at international gates with Qantas,
South African Airways, Singapore
Airlines, Thai Airways International
and Malaysia Airlines.

Meanwhile, Jetstar, the Qantas
low-cost subsidiary, is also gearing up
to win a slice of the traffic in both the
international and domestic markets.

REGIONAL POWERHOUSE

But the more interesting story is
how the aviation industry has stepped
up to supply manpower, provisions and
equipment to remote mining sites and
ports throughout Western Australia.

What's referred to in Australia as
“fly in/fly out” (FIFO) is big business for

PER. FIFO workers typically “fly in” to a
work site for a long shift of five or 10
days and, then, “fly out” back to their
homes and families for rest and relax-
ation before doing it over again.

PER’s most current 12-month
total for domestic passenger traffic is
8.2 million compared to 3.6 million at
the turn of the century. That number
includes more than FIFO passengers,
but around 60 percent of all aircraft
movements through PER to and from
destinations within Australia are to
Western Australia. Just under half of
these are scheduled flights and the
remainder are charter and general
aviation flights.

It’s hard to imagine how the coun-
try’s natural resources sector could
have been fully developed without avia-
tion service from PER:

+ Approximately three-quarters

of all PER’s “intrastate” pas-

senger movements are related

to the natural resources sector.

Intrastate aviation encompasses

airline and general aviation activi-

ties within a state or territory.

+ The number of intrastate passen-
gers using PER during the past five
years has jumped by 90 percent.
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FORECASTS
FOR GROWTH AT PER

- Annual international passen-
ger numbers are anticipated
to grow to 5.6 million by 2029
from 2.5 million in 2008.

- Annual domestic passenger
numbers are anticipated to
grow to 13.3 million by 2029
from 6.7 million in 2008.

- That means total passenger
movements would more than
double over the next 18 years.

+ Annual aircraft movements
are anticipated to increase
to 170,000 movements by
2029 from 107,000 in 2008.

+ The Perth-Karratha route is PER’s
fourth busiest, with as many as
10 flights each day. (Karratha is
a major source of iron ore and
the site of the country’s biggest
natural gas operation.)

+ PER now acts as a base for
flights to more than 54 regional
ports directly related to the
natural resources sector across
Western Australia.

- BHP Billiton, considered the
world’s largest mining com-
pany, and The Rio Tinto Group, a
multinational mining and natural
resources excavator, both have
established training sites and
other administrative functions
directly at PER. Other natural
resources sector companies are
expected to follow suit.

PER is clearly the region’s go-to
hub for FIFO. Although most of the
workforce is based in Perth, with a
population of 1.7 million people, an
increasing percentage of skilled trades
and service providers come in by air
from other parts of the country on regu-
lar domestic flights and then transfer to
FIFO flights. These flights are not short
transfers; they are long, slow sectors of
up to 1,000 kilometers (621 miles) up
the West Coast or inland.

There are currently seven airlines
operating intrastate services from PER
to points throughout Western Australia.

Qantas, for example, has 25
Bombardier Q400s, 16 Q300s and five
Q200s in service alone. The existing
B717 Qantas fleet is 11 aircraft with
three more Q400s and another two
B717s to be added in the near future.
Qantas uses this fleet on more than
2,000 flights a week to 54 destinations
in Western Australia.

Several other airlines combine
FIFO contracts with their regional ser-

vices. For example, Skywest Airlines;
Skippers Aviation; Alliance Airlines; and
Maroomba Airlines are established
names that have been around and
grown with the natural resources boom.

In a couple of cases, these airlines
helped create the boom providing
survey and aerial services that brought
in the exploration infrastructure to
determine the extent of the area’s
buried treasure.
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GROUND SERVICES

All these airlines and charter com-
panies require ground services at PER,
which makes for a very busy operation.
Currently, most of the FIFO carriers
operate from a cluster of small satellite
terminals around the airport.

Perth has an exceptional amount
of vehicle traffic on the airside. It is
a large site that requires the ground
service operators to travel to and

Meanwhile, smaller airlines
and air charter companies have
long-term contracts with the min-
ing industry, operating mixed fleets
carrying 70-100 passengers with the
range they need given the distances
involved. Fokker 100s, 70s and 50s,
for example, are well represented,
and ATR 72s, the Bombardier Dash
8 series and Embraer Brasilia are all
also about the right specifications.

=
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from the Domestic and International
terminals located miles apart and on
opposite sides of the operational run-
ways and taxiway system to a sepa-
rate GA base, maintenance area and
regional charter apron where most of
the FIFO activity happens.

Traffic management is a real issue.
With long days, sunrise and sunset
are subject to extreme visual glare for
the drivers and pilots. Driving into the
sun accounts for the majority of near
misses and incidents where situational
awareness is compromised due to the
angle of the sun.

There are four live taxiway cross-
ings involved, which makes driver
training a particularly important issue.
Mixing aircraft and moving ground
equipment is never ideal. Add to that
equation, pedestrian passengers on
the apron. Aerobridges work well on
larger aircraft, but with the number
of commuter aircraft involved, the
streams of passengers making it to
and from the terminals keep the work-
force on high alert.

Airport Safety Manager Darren
McKenzie and staff juggle the safety
operations. McKenzie knows the
problems and has the respect of the
ground service operators, airlines and
other service providers to make deci-
sions and create a safe environment.

“I know it comes down to individual
tasks,” McKenzie says, “but the more
connected everyone is on, say, a turn-
around the better. If you know that it is
essential that the caterers, for example,
can get through and park at the aircraft
door or that the fuel supplier has room
to safely lay out a hose, then there
is less stress on the apron. It comes
down to communications and having the
knowledge and the awareness of what
the other team members are all about.”

Plans are under way, however, to
consolidate the whole regional and
FIFO operations into a new dedicated
terminal with its own ground support
service facility. Just last August, PER
broke ground on a new $120 million
Australian dollar ($117 million) terminal
designed to meet the needs of air ser-
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Jetstar, the Qantas low-cost subsidiary,
has moved into the international market
after establishing its domestic service.
This flight is on a turnaround to Denpasar,
Indonesia, a popular holiday destination.

vices for Western Australia, particularly
for the natural resources sector.

The new terminal will have the
space to cater to up to 36 aircraft and
include more check-in counters, a larger
security screening zone, access to 14
gates via covered walkways and easier
access to parking and transportation for
arriving and departing passengers.

This development should make
life a whole lot simpler for the ground
support staff.

Construction of the new terminal is
the first part of a $700 million Australian
dollar ($684 million) expansion for PER.
The first stage of the redevelopment will
also include the following:

- Significantly expand the Interna-
tional Terminal, including facilities
for A380 aircraft.

- Add a shared domestic/internation-
al pier to the International Terminal.
The pier will allow airlines to swing
aircraft between domestic and
international markets.

+ Provide more aircraft parking and
taxiways.

+ Invest in roads and parking to
provide better access to and from
the airport.

In addition, PER runs practically
around the clock. Although PER oper-
ates under restrictions on the use of
certain runways at night, a large propor-
tion of PER’s domestic and international
air services occur during the night due
to PER’s location relative to the East
Coast of Australia, as well as important
overseas markets.

Many of PER’s international servic-
es, for example, must connect to other

The improvements are expected to
take three years to complete. Perth will
feel a lot less isolated and more main-
stream in the years ahead. B~

About the author: Steve Bowman
heads a new media company produc-
ing online training products for the
aviation and transportation industry.
For more information, log on to sbow-
man@bigpond.net.au.
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How To

Prove The Value Of Safety

Free ROI software from the FAA identifies the costs
and forecasts the savings of improving hazardous ramp conditions.

By Dr. Bill Johnson

our recent quality and perfor-
Y mance data confirm an unac-

ceptable trend. Last month
you had damage to aircraft ... and
ground equipment ... and people were
injured. You identified the contributing
factors to these three categories of
challenges.

Now you must decide how to allo-
cate resources to address the issues.
And they are all important issues. How
can you ensure a financial and safety
return on the investments you make
to fix the problems? The answer is a
straightforward math problem that cal-
culates return on investment (ROI).

Figure 2: Questions to estimate

Figure 1: ROI made easy.

This article describes new ROI
software developed under an FAA
human factors project. Management
consultant Booz Allen Hamilton
Inc. developed the software under
contract to the FAA Civil Aerospace
Medical Institute.

The goal is to deliver an effec-
tive, yet easy-to-use ROI tool into the
hands of mid-level management. It
has the potential to justify a variety

Probability of Success - "How likely will the Returns be realized?"

RETUREN ON INVESTMENT
(ROI)

of safety and efficiency interventions,
including interventions related to
human factors. This tool is provided
at no cost to the industry.

FINANCIAL RETURN

ROl is merely comparing the
money invested to the value returned.
Figure 1, taken from the new FAA
software, shows the data necessary
to calculate ROI.

Let’s use aircraft ground damage
as an example. Assume that you

Ifartk Enter a score based on your best assessment of how the project will be managed.
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had 2.5 incidents of aircraft ground
damage each month over the past
12 months. Counting repairs,
delays, rescheduled flights, etc.,
the average cost per incident was
$200,000. (By the way, that’s below
International Air Transport Association
estimates.) Once you conducted the
investigations, including peer-to-peer
assessments (See the September
issue of Ground Support Worldwide
for “Collecting ‘Predictive’ SMS
Data”), you identified a number of
contributing factors including:
+ Poor ramp painting for clear zones,
- Inadequate maintenance of ground
equipment,
+ Improper adherence to company
procedures, and
- Lack of availability of sufficiently
trained personnel.

As with any analytic
program, the quality
of diligence and data
accuracy provided will
affect the accuracy of
the ROI analysis.

Correcting each of these
contributing factors has an
associated investment cost. Of the
30 incidents in the past year, you
decide you could reasonably address
25, since five of the incidents are
outside your control. From a financial
perspective, the return would be $5
million ($200,000 x 25) of reduced
aircraft damage. From a safety
perspective, you would be targeting
25 safety threats.

To calculate the investment you
must estimate the following costs:

- Repainting safety zones on ramps

($500,000).

+ Refurbishing selected ground
equipment ($800,000).

- Developing improved procedures
and training personnel to use the
new procedures ($200,000).

- Creating an incentive program
to reward personnel for reduced
ground damage ($500,000).

- The total investment would be
about $2 million that would be
spent over six quarters.

You cannot guarantee that your
interventions will be 100 percent suc-
cessful. Therefore, you must estimate
the probability of success. The FAA

software offers guidelines to help make
that judgment call. Questions, based on
project management, help establish the
probability of success. (See Figure 2.)
For this example, we will esti-
mate the probability of success at 80
percent. In other words, the interven-
tions will likely prevent 20 incidents in
a six-month period, and the probability
of success multiplied by the return
provides a net return of $4 million.

MAKEGIT EAS
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6 Project Summary - What is the total cost and benefit of the project?”
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Figure 3: Partial ROI summary.

With good estimations of return,
probability of success and amount of
investment, you are able to calculate
the ROI. The FAA software helps
schedule the quarterly investment
as well as forecast the timing of the

expected incident reduction. Figure 3
is a partial summary of project costs,
benefits and return based on assigned
probability of success.

Figure 4 shows a graph represent-
ing an overview of the project. In this
example, the payback is predicted
within three quarters and the return

on investment continues to grow. The
graphs and depictions are dedicated to
the financial ROI.

The graph shows that the project
achieves payback by the third quar-
ter. Over the six-quarter period, the
payback ranges from a low of $4 million
to a high of $5 million. This is a very
respectable return on investment.

ROI CAVEATS

Crunching the financials is
straightforward. Safety ROl is another
challenge for many reasons. It is dif-
ficult to show that the actions above
improved safety. Safety is often
intangible and, as a result, it is hard to
quantify. Safety is based on an integra-
tion of many activities, not on just
individual actions and programs. While
difficult to show the safety return, the
FAA research team continues to work
on the issue. Safety ROl will be based
on reducing events while financial ROI
must be based on the money. The

Not just a... t

ug

800-535-8767
503-861-2288

1190 S.E. Flightline Drive
Warrenton, Oregon 97146 USA

needs
¢ Rugged, durable

e Trouble-free
performance

Petroleum Service
Hose Reel -
Nordic Series 6000
11/2",2" or 3" fluid
path for 1" through
3" 1.D. hose

New!

Hi vis cable

Rely on Reelcraft

e Built to your exact

e APl 1529 compliant*

*Available upon request

| | Grounding Reels
Series G 3000

Heavy duty
single wrap
hose reels

Rugged reels for:

v Aircraft v'Hydrant
refueling refueling
vAir vent ducts  v'Deicing

v'Above ground v Static
refueling discharge

®

QIREELCRAFT

www.reelcraft.com | 800-444-3134
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intricacies of the safety calculation
are described in the embedded user
documentation and will be discussed
in the final technical report.

age events is clearly an indication

of existing safety hazards. Reducing
ground events would help improve and
ensure safety. In this case, having

30 aircraft ground damage incidents
over the past 12 months and expect-
ing the interventions will likely prevent
20 incidents over the same period
will result in an estimated 10 events
a year in the future. This is a likely
safety improvement.

Figure 4: A picture tells the story.

solution may require a bit of training. By
discussing these issues in a team set-
ting, however, all employees can learn
to understand the positive impact on
safety derived from each intervention.

detail than this short explanation. It
helps assign specific categories and
values to returns and investments.
As with any analytic program, the
quality of diligence and data accuracy

provided will affect the accuracy of
the ROI analysis.

The tool is designed for operation-
al managers in ramp or maintenance
organizations. The developers sug-
gest that you use the model on small
interventions before you tackle large
complex ROL. If you work in a large
company, your own finance team may
want to add additional factors into the
equation. The demonstration shown
here was done in advance of the
project’s completion. The same model
can be used after the fact, meaning
that there is no need to estimate the
probability of success.

Our example of 30 ground dam-

7 Project Analysis - "How good is this project?”

Investments and Retums Owver Time

Financial Retumn Profile

Total Safety Events Over Time [Best Case)

§ E ¥ ¥ 3 &

a3 Mir M3 J0R2 3m) M3 MM MM Jo4 do 30
o @ @ o M @ @ o o @ o @

To get started, go to www.
mxfatigue.com. That will take you
to the ROI software and associated
additional guidance material. Once the
software works for you, then you can
write the next ROI article for Ground
Support Worldwide. B~

About the Author: Dr. Bill Johnson
is the chief scientific and techni-
cal advisor for Maintenance Human
Factors at the FAA. He spent more
than 25 years in the private sector as
a scientist and engineering executive
prior to joining the FAA.

This reasonably straightforward

The FAA software provides more

Veteran Owned 1ISO 9001:2008
Small Business

Manufacturer
of Quality
Paint Coatings

RDYNAMATCH

DYNASPEC
A

FDYNAIBOLS
BARKMARK

EA\INT FOR PRIDE

Gty brck B0 ous w/mek [Drees

Family Owned
Since 1948

COATINGS

Headqguarters Southeast Division N.V.S.C.s.rl

225 Fort Street 844 Hudson Read  Via S. Martino 6

Niles MI 49120  Criffin GA 30224 15028 Quattordio ITALY
800.627.1948 770.229.0000 39 0131 773403

www.ncpcoatings.com
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New Technology

Produces Different

Breed Of Electric GSE

Corvus Energy develops lithium-ion-powered GSE.

By Steve Smith

ou might not think a tug-

boat would have anything

in common with a tug, but
a Canadian lithium battery maker is
using lessons learned in marine appli-
cations to potentially provide long-
lasting power for electric GSE.

Corvus Energy, Richmond,

British Columbia, is currently testing
a new generation of GSE to run on
lithium-ion batteries. Corvus has
already developed a Tug Technologies
MA series baggage tug retrofit, and is
also working on retrofit kits for a 660
belt loader and GT35 pushback for
its test project. Corvus also sells a
factory-installed kit that allows OEMs
to ship a fully electric unit directly to

customers.
—————..

The company began developing
its batteries in 2009 for use in

hybridizing heavy commercial vessels

such as tugboats. Tests on the first

tugboat installation
showed fuel costs
fell 25 percent and
maintenance bills
dropped 30 percent.
In addition, third-
party testing showed
big reductions in carbon
emissions.

“Electrification of GSE is a
natural application of our technology
due to the heavy workload and

Corvus Energy plans to use this tug to test GSE powered with lithium-
ion batteries. The tug uses two 48-volt, 150 amps/hour battery
modules. Photo courtesy of Corvus Energy.

long run times associated with
commercial airport operations,” says
Sean Puchalski, vice president of
business development.

v

{
- 5.

The company’s marine heritage
is easier to understand considering
Corvus got started after a profes-
sional boat builder and naval architect
teamed up with a scientist who holds
more than 70 patents in battery man-
agement systems.

Lithium-ion batteries are a
common source of power for most
mobile phones or laptop computers.
Increases in power management
technology, however, allow the
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batteries to power electric cars
currently coming on the market.

Most lithium-ion batteries are all
built in similar ways. Individual cells
are sandwiched together with two
electrodes — positive and negative —
separated by an electrolyte. Depending
on whether the cell is charging or
discharging, lithium ions flow back
and forth between the electrodes. The
generated current flows to an external
circuit powered by the battery.

The big difference in Corvus
lithium-ion batteries can be found
in the makeup of the cell itself. The
internal construction of the cells
found in the batteries allows for virtu-
ally no internal resistance.

According to the company, 99.8
percent of electrical energy put
into the battery comes back out as
usable power — not heat. The lithium
polymer construction makes for a
completely stable product that is not
susceptible to the thermal runaway
issues that have plagued the types
found in most consumer electronics.

“We don’t have any of the heat
issues with traditional lithium-ion
batteries because ours have a lower
internal resistance,” Brown explains.
He adds that they have “done all
sorts of torture tests” on the bat-
teries, even shooting them with a
high-caliber rifle. “We can’t get them
to catch on fire.”

These claims have been validated
by several third-party organizations,
such as Lloyd’s Register.

Most competing lithium-ion
batteries are made with lithium
iron phosphate. Corvus uses a
proprietary blend of lithium, nickel,
manganese and cobalt. The chemis-
try behind the blend puts more juice
inside the batteries without sacrific-
ing power to weight. The Corvus cells
are manufactured by Dow Kokam
(a subsidiary of Dow Chemical) at a
Midland, MI, plant.

Brown says his lithium-ion
batteries contain up to ten times the
power and energy storage of lead-
acid batteries and can last ten times

New ramp muscle!

Introducing Eagle Tugs’ innovative electric eXL-16 front operator
aircraft tug. Featuring all wheel drive and steer with seating for

three. Effortlessly and smoothly handle aircraft up to 155,000

Ibs. with confidence and reliability.

q3 +1 208-378-9888 | www.aerospecialties.com
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MONEY AND, TIME|
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9201 Independence Ave.,
Chatsworth, CA 91311 USA
(P) 818-407-3400 (F) 818-407-3428
(TF) 888-780-7867 www.hiipumps.com w

- Model 29001
Complete system
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We Lead the Industry

In Innovation

Orion Deicer  Ad : : ) ry Vehicle
880 gallons ¥ = , 2100 gallon

47 Foot working height i = optlons

10 minute heat tjg e 3 ~

Learn about the
latest from Global
Ground Support, and
how these new products
save you time and money.

Training Simulator - Deicing

Grades Students
on Performance

2200 XR 57 Foot
working height
NO stabilizers

540 East 56 HWY
Olathe, KS 66061-4640 USA
(913) 780-0300 www.globalgroundsupport.com

ISO 9?0&:20()'8- p- a9 .
certified quality m
management system C

NEW CRUSH PROOF
LAVATORY DUMP HOSE

You can Run over it,
Smash it or Drag it
and STILL USE IT!

CRUSH PROOF
LAV HOSE

ATTACHABLE PLUGS AC/DC CABLE
AND RECEPTACLES PROTECTOR COVER

JETSTARTER HOSES | EULLY WELDED PCA HOSE

MANUFACTURERS OF: AC & DC GROUND POWER STARTING CABLES PER MIL SPEC. M590328, M590347, M5S25486,
M525488 » PLUGS AND RECEPTACLES AC & DC M525486, MS25488, M525487, M525019, MS90362, M53506.

HOSES: LAVATORY DRAIN-BLUE & POTABLE WATER-PCA-AIR/HEAT-JET STARTER
COUPLINGS FITTINGS AND CONNECTORS » CASTERS » WHEEL CHOCKS * DAVID CLARK

LAV METERS * PARTS FOR TUG * HOBART * TRILECTRON * PARKAN * FMC * CLYDE

CONVEYOR BELTS * SAFETY VEST » DIRECTIONAL WAND * TOW BARS * CARGO NETS
STRAPS * TIEDOWN RINGS * MATERIAL HANDLING AND MORE

U.S. AIRMOTIVE GSE

YOUR ONE STOP SOURCE SINCE 1963

MAIN FLORIDA OFFICE
P.O. Box 660474
Miami Springs, Florida 33266
Tel: 305.885.4992 Fax: 305.885.9537
Email: sales@usairmotivegse.com

CALIFORNIA SALES OFFICE
2110 Artesia Blvd. # B209
Redondo Beach, California 90278
Tel: 310.327.8407 Fax: 310.327.8439
Email: pavla@usairmotivegse.com

www.usdairmotivegse.com

as long. Plus, the batteries can pack
that power in half the volume and a
quarter of the weight of traditional
lead-acid batteries.

“The result is more power in a
smaller size,” Brown adds. “Basically,
the batteries increase power in terms
of horsepower and capacity in terms of
how far a vehicle can travel — a bigger
gas tank so to speak.”

The company also makes a
patented power management system
that keeps the utmost control on the
charging and discharging rate of the
cells. As a result, the company says
a module can be charged completely
from an empty state in as little as 30
minutes. Its CorPower ™ tug retrofits
kits are charged with the same char-
gers used by the automotive industry
for electric vehicles. An off-the-shelf
standardized plug is available from a
wide variety of manufacturers.

The power management system
also helps run diagnostics making
easy work of routine checks and
troubleshooting.

Each battery has an onboard
computer that communicates with
other batteries and stores data about
usage. A GSE technician can download
data via a hard link or wireless trans-
mitter to a computer. The company
says maintenance is reduced to tires,
brakes and differential oil. The equip-
ment may be used on a near-constant
basis with virtually no downtime due to
maintenance.

Retrofit kits are priced to be com-
petitive with major rebuilds, and the
subsequent savings are compelling.

“We’ve worked out a comprehen-
sive return on investment,” Puchalski
says. “Based on actual data from a
half-dozen ground handlers at airports
of various sizes, what we’ve found is
that these kits will pay for themselves
in fuel and maintenance savings in
less than four years.” B~

For more information, log on to
www.corvus-energy.com or call Sean
Puchalski, vice president of business
development at (604) 277-0280 or
email gse@corvus-energy.com.

26  GROUND SUPPORT WORLDWIDE - October 2011



| PRODUCT WAREHOUSE |————

Tractors/Pushbacks/( comecr
Utility Vehicles

AERO Specialties
The Eagle Tug eXL-

v ﬂ =1E
aircraft pushback ' m
tractor features —
steering. This zero-emission electric drive train, front-operated
unit with seating for two passengers is backed by an industry-
tally friendly design and careful attention to detail will make
this tow tractor a necessity for FBOs, MROs, regional and

ELECTRIC PUSHBACK

16 electric drive

all-wheel drive and all-wheel

leading 3-year/3,000-hour warranty. The sleek, environmen-
commercial air carriers.

ELECTRIC-POWERED ODVS
The Hammonds Companies

Hammonds has announced the E-18, the
company’s latest model in the lineup
of electric-powered ODVs. Omni-
directional capability and a footprint
of only a 50-inch diameter make
the G-18 ideal for crowded ramps,
hangers and production floors. The
G-18 tows 18,000 pounds and like all

ODVs is available in electric or hybrid configuration.

o0,
a\\‘)

TO EACH MANUFACTURER

www.groundsupportworldwide.com/einquiry

EGSE CONVERSIONS
Electric Vehicles Of America

eGSE conversions can save 80 percent over buying new
(EPRI Report available at website). Let EVA design and
provide your next eGSE system (motors, controllers, battery
pack, etc.) Conversions
are our business! EVA
customers include
Bangor International
Airport, Hercules Engine,
JBT, MDS Aero Support,
and Piedmont Airlines.

UTILITY VEHICLES

Aeroservicios USA Inc.

Aeroservicios USA Inc. keeps in stock more than 20 used util-
ity vehicles for sale, rent or lease, in brands such as Harlan,
Lift and Tug. Several options are available from 3,500- to
6,500-pound GVW, with gasoline engines, propane option or
diesel engines, available
in several conditions:
good for parts, as is,
only operational, recon-
ditioned or full overhaul
to a new condition.

METRO CROWN INTERNATIONAL
“We Keep You Moving”

TRAILER PARTS

CONTACTORS

FILTERS DRIVE HUBS
ALL IN STOCK ITEMS SHIPPED SAME DAY
(Order Must Be Placed By 2:00pm — Central Time)
NO ORDER MINIMUMS
AX] T hE WWW.METROCROWN.COM o
e ec Metro Crown International | Sales@MetroCrown.com
[nte rn ationa] 100 SW Scherer Road Lee’s Summit, MO 64082 ORSCHeEWUY

Phone: (816) 525-3900 | Toll Free: (877) 428-4437 | Fax: (816) 525-8878
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° THE
RIGHT
HOIST

FOR EVERY JOB.

¢ 500 Ib. Manual or Powered
* 500 Ib. Military & Heavy Duty
* 550 kg. Powered or Manual

¢ 200 |b. Manual
* 100 Ib. Battery Hoist

WH.STLSE

! SALES*SERVICE

1505 S. 93rd St, Unit BL, Seattle, WA 98106 USA
206.767.3887 * Fax 206.767.4006 ¢ pffishpolehoists.com

PEG

from the ground up

Carts

Baggage
Lavatory

Fuel Service
Oxygen/Nitrogen
Potable Water

& Container Dollies ™

/P;ﬁKan

C O M P A N Y
Ground Support Systems

800-291-5487 www.par-kan.com
Silver Lake, Indiana

gsesales@par-kan.com

Call today for
our complete
support line

WING JACK ELEVATING PLATFORM TRAILER

The Advance Metalworking Co. Inc.

4,000-pound payload capacity trailer is designed to carry air-
craft wing jacks only. Hydraulically lowers to ground height.
Built-in ramp provides a 3-degree load angle for drive-on
access. Single-axle trailer comes equipped with pintle hitch
and features a built-in tie-down rail and six standard “D” ring
tie-downs. Note: Trailer does not include lights, fenders or
brakes and is not intended for over the road use. Maximum
speed recommended is 15 mph.

DIESEL TOW TRACTOR

Toyota Material Handling, U.S.A. Inc.

Toyota’s diesel tow tractor is available with a 5,500-pound
drawbar pull capacity. With a powerful 2.4-liter Toyota
1DZ-11l diesel
engine, this model
provides the power
to overcome the
challenges of haul-
ing large loads at
high speeds over
long distances and
up steep ramps
and grades. Plus,
with fast traveling speeds and a small turning radius, this
high-performance tractor brings outstanding maneuver-
ability to any worksite. Toyota’s 1DZ-Ill diesel engine used
in the 2TD25 tow tractor has been certified to EPA’s Interim
Tier IV standards.

CHARGER
Harlan Global
Manufacturing
LLC

The Harlan
Charger is zero
emission, high
power, low
maintenance
and operator-friendly electric GSE. This 80V, 4,500-pound
DBP electric unit is designed for the needs of today’s
GSE. The high-power, zero-emission Charger will meet
most baggage and regional aircraft towing requirements,
allowing the GSE world to remain productive.
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ELECTRIC TOWBARLESS TUGS
Tronair Inc.

Tronair offers
environmentally
friendly JETporter
electric tow-
barless tugs.
Models include
the JP30, JP75
and JP100 with
towing capaci-
ties of 30,000
pounds, 75,000 pounds and 100,000 pounds, respectively.
Move your units safely and efficiently with these rugged,
compact, maneuverable units.

RECONDITIONED EQUIPMEN
Victory Ground ;
Support -
Equipment

+ Make:
Equitech/FMC.

- Model: B500
(Class V).

- Capacity:
50,000 DBP.

+ Tractor GVW:
65,000 pounds.

- Condition: Reconditioned.

+ Warranty: 90 days against defective parts.

+ Price: $69,500.

| PRODUCT WAREHOUSE |————

LOW PROFILE
TRACTOR
Trowin
Industries Inc.
The Mark Il low
profile tractor
offers ergonomic
superiority and
has a DBP range
of 3,000 to 6,000
pounds. Available in gasoline, diesel, LPG and now electric,
the Mark Il offers proven success in the harshest environ-
ments. The Mark Ill E is one of few conventional tractors
available in electric power.

REDESIGNED PUSHBACK
JBT AeroTech
The 60,000-
pound GVW, JBT
AeroTech B600O
pushback trac-
tor, has been
given a complete
makeover with

a new frame,
three-person cab,
Cummins Tier

IV engine, Kessler axles, ZF fully automatic transmission
and service hatches providing easy access maintenance.
Options include an integral jacking system, hydraulic sus-
pension and air-conditioning.

Goldhofer

AIRPORT TRANSPORT TECHNOLOGY AT THE HIGHEST LEVELS

WE BRING YOU

The heavy traffic load at modern airports demands a high degree
of economic efficiency and safety and leaves no room for failure or
compromise. For this reason, Goldhofer equipment is used to move
aircraft of all sizes at airports around the world. Our towbarless
aircraft tractors offer you solutions and services of the highest level,
ensuring smooth, safe and economical manoeuvres of your aircraft
on the ground.

Invest in your future. Goldhofer — The Original.

é .

Goldhofer

AIRPORT TEGHNOLOGY

WWW.GOLDHOFER.COM
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REFURBISH/REPOWER GSE
Hercules Engine Components

At Hercules, we can completely recycle
your old belt loader, tow tractor, push-
back or deicer to like-new condition for
a fraction of the cost of a new piece of
equipment. Our refurbishment program
includes a new EPA-certified diesel or
gas engine, new hydraulic pump, hydrau-
lic hoses, dash and electrical system.
Your unit will look and operate like new.
We also offer a state-of-the-art electric
conversion option that may pay for itself
with fuel and operating cost savings.

PROTECTIVE COVERS
Trisoft Covers Inc.

Trisoft Covers Inc. offers superior
aircraft protection products to the pri-
vate, commercial and military aviation
sectors. Our unique patented designs
and crosslink chemical-resistant foams
make Trisoft the choice for aircraft
protection worldwide. Trisoft covers
protect both the aircraft (trailing edges,
gear doors) and employees (prop tips,
antennae), with a unique foam cover
that stays in place, fits well and is both
fuel- and UV-resistant.

GROUND-SUPPORT

CUSTOM
REPRINTS

Use reprints to maximize your marketing

REPRINTS ARE IDEAL FOR:
New Product Announcements
Sales Aid For Your Field Force
PR Materials & Media Kits

Direct Mail Enclosures

For additional information, please
contact Foster Printing Service,
the official reprint provider for

Ground Support Worldwide.

CYGNUS

initiatives and strengthen
your brand’s value.

Customer & Prospect Presentations
Trade Shows/Promotional Events
Conferences & Speaking Engagements

Recruitment & Training Packages

FOSTER

PRINTING SERVICE

Call 800.875.3251 or sales@fosterprinting.com

FLEETRENU PROGRAM
A&V Rebuilding, Inc.

A&V Rebuilding’s “FleetRenu”
program offers customers frame up
remanufactured tractors for a frac-
tion of the new cost. Engine options
range from remanufactured Ford
300s to new CARB/EPA-certified
Ford DSG-423 2.3L and various die-
sel options. All tractors are built to
customer specs and come with a full
manufacturer’s warranty.

ENTWISTLE MB-4
AIRCRAFT TOW TRACTOR
Skybus, LLC - Global GSE

The Entwistle MB-4 model 9330 is

a rugged medium-sized aircraft tow

tractor with a drawbar pull of 14,000

pounds. We have several of these

units in stock and ready to ship. These

Entwistle MB-4s are in very good con-

dition with low hours. Specifications:

+ Transmission: Automatic.

+ 14,000-pound LBS drawbar pull.

+ Cummins diesel engine.

- Automatic 4-speed transmission.

-+ Four-wheel drive.

+ Heavy duty off-road axles.

- Selectable four-wheel, two-wheel or
crab-steer modes.

+ 20,000 pounds GVW.
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TOW TRACTOR
Bliss-Fox Ground Support Equipment

The Bliss-Fox F1-150 aircraft pushback and
extended towing tractor is designed in Australia
for both pushback and extended towing of fully
laden aircraft from 110-182 tons. This tractor
suits pushback and towing on A321 and B737
aircraft. With power to spare, the all-new F1-150
features a 138-hp diesel engine with 125.6kN of
draw bar pull. This modern styled, unique tractor
is available as a standard 11-ton base model with
options for air-conditioning and ballast up to 18
tons of total tractor mass.

L

nl ]
e .

DROP and LOAD

-~ Load faster and more efficiently with a Wing Jack
Elevating Platform Trailer. The large deck lets you
deliver multiple jacks at a time...no more pulling

'} individual jacks on the flight line. And one man can

easily load and deliver the jacks...saving time and

& money. Get a Wing Jack trailer working for you!

= 4,000 Ib Payload Capacity

+ Approximate 3° Load Angle
o * Single Axle with Pintle Hitch
"= For Wing Jack Transport Only %z

=

Uall'800-369-5365 forimore fetails
about ourExtraordinary Jrailers!

The Secure P.C.A. Solution

P.C.A. Hose Trolley

« e

* Dramatically extends hose life by eliminating wear

* Trolley keeps PCA hose secure 100% of the time

* 100 % stainless steel construction = long life

* 8’ Sections allow for air cargo handling/shipping

* Modular construction allows different configurations
* Travels, retracts and secures to jetbridge

Mot 0 972-584-0551
www.Ixmcs.com

l b v sales@txmcs.com

PO, Box 8007 Greenville, TX 75404

verpool.com
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Part no: JMP/CFM56/D/4777/C200.  NSN: 1730-99-668-7936

The Juniper 2x25 gallon wash rig with
accessory tooling for all engine types.

Times are tough. You
need flexible, cost

| effective engine

. washing.
You need Juniper.

Tel: +44(0)151 733 1553
Email: gse@juniper-liverpool.com
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Hall Industries, Inc Setting The Standard
Of Excellence In

Calibration Service and
Sales Traceable to NIST

Providing complete GSE
Technical Services to sup-

irl ds
R Ground Support
Equipment

www.calibrationspecialty.com
P: (972) 438-3774 F: (972) 438-3874

Irving, Texas

ADVERTISE HERE

Contact Missy Zingsheim
for more information:
920-563-1665

loaders, pushback tractors,

baggage tractors and carts

as well as baggage handling .
systems, passenger boarding H yd raulic Jacks

bridges, potable water units, Hyd raulic Power Units

ground power units and De-i
e-icer/Washers

AC/DC Cables

lavatory service vehicles.

Missy@cygnusaviation.com .nallin ries.com Fluid Dispensers
Engine Stands and Trailers
One Piece e W ke Maintenance Stands
" Towbars

Cable Plugs - AC/DC
Hydraulic Couplings

sdelqis 11"

ﬁ'i.‘-... ekl

with classified advertising in Mc Dermott Associates, Inc.
G RO U N D 11424 Denton Drive
PO Box 29617
SUPPORT Dallas, TX 75229-0617
PHONE: 972-247-7146
Contact Missy Zingsheim Today! FAX: 972-247-7171
visit us at Phone: 800.547.7377 ext. 1665 jetmaci@aol.com
bifold.com s00.746-8273 Missy@cygnusaviation.com
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1-888-GSEONE1
rent@gse-rentals.com
www.gse-rentals.com
P: 305-637-3040
F: 305-637-5060

GSCE-2ENTMAL

-\ TO ADVERTISE

$ ﬁontact Missy Zingsheim for info:

A N g 920.563.1665

: - Missy@cygnusaviation.com
-

FORTBRAND Rl6176 200
SERVICES INC fax 516 576-3221

« www.fortbrand.com info@fortbrand.com

SALES RENTALS LEASING FINANCE

AIRCRAFT TOW TRACTORS

FMC B1200, closed cab
(100,000 Ibs GVW)

TLD TMX-250, closed cab
(52,000 Ibs GVW)

TLD TMX-150, closed cab
(35,000 Ibs GVW)

Equitech B-250
(25,000 lbs GVW)
Eagle TT-12

(12,000 Ibs DBP)

CONSULTING

PASSENGER STAIRS
Phoenix Metal PAS200 wide body
Stinar SPS-2513 narrow body

REFUELERS

TransTech 1,000 gallon AvGas

1,200 gallon GSE refuelers on
International chassis

Par-Kan 600 gallon trailer (gas + diesel)

TOWBARS
ERJ 145

HEATERS GPU

Air-A-Plane 5050, diesel TLD 90KVA, 120KVA + 140KVA
Hobart Jet Ex5D 28V
CONVEYORS

NMC- Wollard TC-888, diesel
SOLID STATE CONVERTERS
FCX 30 Kva output

Hobart 90Kva/28V dual output
AIR CONDITIONERS

TLD 802 - 110 ton w/heat

BAGGAGE TRACTORS

Tug MA50, gas
Tug MA50, electric
Harlan HTC 50, gas

DEICERS

Premier MT43P21, open bucket
Premier MT43D15, forced air
Global 2100, forced air

Trump D2-40, open bucket

FOR SALE OR LEASE

CARGO LOADERS
FMC Commander 30

TLD 302 - 30 ton w/heat
Air-A-Plane 1520 - 20 ton

OR LEASE

When you advertise in
Ground Support Worldwide...

THE SKY IS
THE LIMIT!

Contact Missy Zingheim
~ for more informatia

800.547.7377 ex
Missy@cygnusavia

g

JACKS 3 Ton to 100 Ton
B-1, B-2, B-4, and B-5 Work Stands,
Wheel & Brake Dollies, tow Bars,
Engine Cranes, Engine Stands, etc.
Overhauled, Reconditioned like New

AIRCRAFT PARTS &
GROUND SUPPORT EQUIPMENT, INC.
Tel: 305-871-2192
Fax: 305-871-6081

VMERCURY
GSE

Www.mercurygse.com

for current stock of air starts,

bag tugs, beltloaders, bobtails,
crew and passenger stairs, gpu’s,
loaders — main and lower deck,

tow tractors and other items.

SALES LEASE RENTAL APPRAISAL

WE BUY SURPLUS GSE

PH: (562) 653-0654 FAX: (562) 653-0665
E-MAIL: dtaylor@mercurygse.com

AIR CONDITIONERS
1991 ACE, Model 802-620, F600 mounted 110-ton unit

AIR START UNIT
1998 Trilectron, Model PSC1800, 180 PPM, 892 DDEC.

BAGGAGE/CARGO TOW TRACTORS
1995 Harlan, HTAB-40, Cummins diesel w/cab.
(6) 2003 Harlan, HTAG-80 Ford 6-cyl 8K DBP.
1997 Toyota, 02-TD-23 diesel.

2008 NMC-Wollard, Model 60DCC6-6K w/cab.
2005 Toyota, 02-2TG-23, LP-Gas engine w/cab.
2006 Tug, MA-50, Ford 6-cyl, LP-Gas w/cab.
1998 Tug, MA-30, Ford 6-cyl LP-Gas w/cab.

DEICERS
(2) 2002 Premier, Model MT43D15 deicers w/enclosed basket.

GROUND POWER UNITS

2005 Hobart 1200U24P5, 120 KVA

2008 TLD, Model GPU4090-T-CUP, 90 KVA
1992 Hobart, Model 90J20R, 90 KVA (2 available)

PASSENGER STAIRS

2001 Stinar, Model SPS-3518 GMC diesel 96" to 228"
1997 Stinar, Model SPS-2513, Ford F250, 84” to 145”
1990 NMC-Wollard, Model TLPH-252 F350 100" to 200"

PUSHBACK TRACTORS

1982 United, SML-80 low profile, JD diesel, 8K DBP.

1996 NMC-Wollard, Model 140, Perkins diesel, 10K DBP. (4 avail)
2002 NMC-Wollard, Model 200, Cummins diesel, 20K DBP.

1996 S&S, Model GT-35, Deutz diesel, 30K GVW, 24K DBP.

2007 FMC Model B400 Deutz , 4ws, w/cab 35K GVW.

2010 JBT, Model B1200 Cummins Diesel , w/cab 100K GVW

SALES, LEASING, FINANCING
631/499-6363

Fax: 631/499-4222
www.davin-inc.com
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Sensors Help
Diagnose The Problem

To better understand how a 4.2L Ford engine works,
first consider how its sensors operate.

By Scott Strong, national manager, Global Aviation Services LLC

n last month’s column, |
extolled the virtues, but also
highlighted the problems of
using the 4.2L Ford fuel-injected engine
in GSE equipment. This month, | want
to briefly explain how this fuel-injection
system works, but also offer more
advice on how the system’s various
sensors operate.

As with any subsystem on a piece
of GSE equipment, understanding how
the system is designed to operate
goes a long way to efficiently diagnose
and repair that system. Without that
knowledge, we are often just “shooting
in the dark.”

The ECM is able to react in
milliseconds to deliver the
correct amount of fuel. To
accomplish this, it needs
input from its sensors.

The fuel-injection system is obvi-
ously designed to replace the carbure-
tor. This system needs to perform sev-
eral different functions. It needs to be
able to provide cold enrichment (choke),
cold start, high idle (high idle cam),
consistent warm idle (base idle setting),
and apply power based on throttle
pedal position (accelerator linkage). In
order to accomplish this, the sensors
and fuel injectors replace the mechani-
cal systems of the carburetor.

The amount of time that the injec-
tors are turned on for each engine revo-

lution determines the amount of fuel
delivered to the engine. This amount of
time is very small. At idle, the injec-
tors may open for only 8 milliseconds
(0.008 seconds). Under heavy load at
wide-open throttle, this time could be
just 40 milliseconds (0.04 seconds).

ENGINE CONTROL MODULE

The Engine Control Module is
able to react in milliseconds to varying
circumstances, such as a change in
throttle input or either an increase or
decrease in engine load and engine
temperature, to ensure it delivers the
correct amount of fuel.

In order to accomplish this and
make the calculations, the ECM needs
input from its sensors:

The Engine Coolant Temperature
Sensor tells the ECM the engine
temperature so that it can provide the
proper amount of cold enrichment. If
this sensor does not work or is some-
how inaccurate, the vehicle can run too
rich or too lean.

The Throttle Position Sensor is
built into the pedal and is actually two
different sensors that work in conjunc-
tion with each other to tell the ECM
what position the driver has the fuel
pedal in as well as how rapidly the
driver is changing the pedal position.

A problem with one of the sensors in
the pedal will usually result in a trouble
code, and a vehicle that will only idle or
barely creep along when the pedal is
put to the floor.

The Manifold Absolute Pressure
Sensor measures the amount of
vacuum in the intake and is used as

a measure of engine load. Remember
that when the unit is at wide-open
throttle and is pulling a load, the engine
vacuum is around 6 inches of Hg; when
it is decelerating, it can be as high as
22 inches of Hg.

The Oxygen Sensor is part of the
emission control system built into
the engine. It monitors the amount
of oxygen left over in the engine’s
exhaust system after combustion.
The ECM uses it to determine if the
engine is running rich or lean and
adjust fuel delivery to fine-tune the
air/fuel mixture and, hence, maintain
the lowest emissions possible. Codes
for the oxygen sensors are some of
the most common. Much of the time,
however, the code is not set because
the sensor is bad. It is set because
of a problem upstream that causes
the engine to run too rich or lean,
which causes the Oxygen Sensor to
be stuck at a given voltage for an
extended period of time.

Understanding the sensors is the
first step in understanding how the
system operates. Do not forget, how-
ever, that the trouble codes for these
sensors are, in fact, trouble codes for
these circuits. These trouble codes
mean that the ECM is not seeing what
it thinks it should from a given sensor.

This does not necessarily mean
the sensor is bad, but it does mean
there could be a problem with the
circuit, such as a broken wire or
poor connection. In future columns,
I'll discuss how to diagnose the spe-
cific codes related to these sensors
and the types of drivability problems
they cause. B~
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Go Green
With Ford Advanced Technology Engines.

A Green Alternative to Diesel from

ENGINE P
DISTRIBUTORS F

Products

YOUR Tier IV Solution

Rellable — Durable — Clean — Green.

Featurmg F complete line of EPA and CARB Certified 1.6, 2.3, 4.0,
‘and 6.8 L LSI Engines ranging from 20 to 200 hp. Avallable in Gasolme LPG, CNG,
Natural Gas and Dudll Fuel Our en,glnes are fhe sﬂlutlon j:o h;gh prlced T}f&l" 4 Dlesels
2 vé

(8

!'\.fi

it 1‘ ! Our’lmF of LSI 1nd’nbtna fzédderd i Iﬂ‘, rough a Gl ¥
Anderson Industnal Engines Co. Powertech Engines Inc. M K Power Products Corp Compagma Tecnica Motori S.p.A.
Omaha, NE 402-558-8700 Fresno, CA (800) 750-1776 Mississauga, ON, Canada Milano, Italy
Fullerton, CA (800) 784-1776 905-890-5323 +39 0245058238
Southwest Products Corp. y Si M 1
Phoenix, AZ 877-779-3581 McDonald Equipment Co. I Fornaut Ehm Sa
! ; Willoughby, OH 800-589-9025 ARSI i Le Pre St Gervais, France
Diesel Power Equipment Portland, MI 800-445-5273 800-374-6766 0133148450394
Chicago, IL 877-876-3732 M. G. Bryan Calgary, AB, Canada it Bk
Farmington, MO 800-876-3732 iy i 800-374-6766 PG
S 1) Pt Port Coquitlam, BC, Canada Montréal, QC, Canada
Engine Distributors Inc. Grand Prairie, TX 800-374-6766 514-342-2748
Archdale, NC 800-220-7080 972-623-4300 Nanaimo, BC, Canada Power Torque Engineering Ltd
Blackwood, NJ 800-220-2700 Pacific Torque LLC 800-374-6766 Binley, Coventry, UK
Ft Lauderdale, FL. 800-257-6605 Seattle, WA 206-241-8300 Prince George, BC, Canada 011-44-247-663-5757
IHclllhstor.ll,l MII?L 85? (?6_2522__23750705 D A C Industrial 800-374-6766 Sauer Motive Systems
acksonville, Engines Inc. All Marine Spares Sauer and Sohn KG
Engines,Inc. Dartmouth, NS, Canada Mona Vale, N.S.W., Australia Dieburg, Germany
Jonesboro, AR 800-562-8049 902-468-3765 61-2-99972788 011-49-607-120-6330

Engine Distributors Inc. ® 400 University Court * Blackwood, NJ 0812-3214
Phone: (856) 228-7298 or (800) 220-2700 ¢ www.edi-dist.com

SEE DIRECTLINK @ WWW.DIESELPROGRESS.COM
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