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ITEM DWG NO. DWG TITLE NOTE

1 01 TFB-8310-1 EXPANSION COLLET

2 01 TFA-8320-1 COLLET

3 1  DFA-8320-1 DRILL JIG

4 01 MFA-8320-1 MILLING FIXTURE

5 01 TFB-8320-1 SPLIT COLLET

6 01 TFC-8320-1 SPLIT COLLET

7 1 MFA-8402-5 MILLING FIXTURE

8 1 MFA-8402-5 MILLING FIXTURE

9 00 CFA-8406-1 HARDNESS TEST FIXTURE
10 |01 TAA-8902-7 TOOL ADAPTOR

11 01 GFA-8904-5 GRINDING FIXTURE

12 |01 GFB-8904-5 GRINDING FIXTURE

13 01 MFA-8904-5 MILLING FIXTURE

14 {01 MFB-8904-5 MILLING FIXTURE

15 10 MFB-8904-5 MILLING FIXTURE

16 |01 MFC-8904-5 MILLING FIXTURE

17 |01 MFD-8904-5 MILLING FIXTURE

18 |01 MFE-8904-5 MILLING FIXTURE

19 |01 MYA-8904-5 MYLAR TEMPLATE

20 |01 TFA-8904-5A TURING FIXTURE

21 01 TFA-8%04-5B TURING FIXTURE

22 |01 HFA-8904-7 HEAT-TREATMENT
' FIXTURE

23 01 DFA-89179-1 DRILL JIG

24 |01 GAA-8917-1 FUNCTIONAL DEPTH GAGE
25 01 GFA-8917-1 GRINDING FIXTURE

26 |01 MFA-10512-7/551 |COLLET

27 |01 MFA-10512-7 MILLING FIXURE

01 MFA-10512-551

28 1 DJA-10512-551 DRILLING JIG

29 |01 MFA-10516-1/551 |MILLING FIXTURE

30 |01 TFB-10516-1/551 |GUIDE BUSH FOR GUNDRILL

M/C
31 01 MFA-10611-1 MILLING FIXTURE
32 |01 TFB-10704-9 TURING ADAPTOR
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THE GLOBAL LANDING GEAR COMPANY @ Mess’er anty

2 J’

T O R O N T O

Messier-Dowty Newsletter Fall 2001 - Issue 20

Messier-Dowty employees get involved! Clockwise from left: The United Way committee 2001. Neil O’Brien cheers on fellow run-
ners in the UW Power Challenge. Neil raised the most money at $540, and won a television set! Ken Laver and Barry Wohl with
Shirley Gonsalves - winner of the draw for the 53 television set.

At Messier-Dowty, we care!

At Messier-Dowty we care. Employees and the Company are ‘We have also just completed our 2001 United Way Campaign.
continually reaching out to the community with various fundrais- We would like to thank all those who gave pledges for generous-
ing efforts. ly supporting a good cause. Including payroll deduction pledges,

" Rose Ann Downie raised over $300 from employees for the . monies raised from selling raffle tickets (including the big screen
Red Cross for the victims of the World Trade Center tragedy on ,tv), ﬂymg alrplane contest, hula hoop contest, baked goods, etc.,
September 11th. That amount was matched by the Company.”* % and. 2’ génerous -corporate comnbuuon we, rmsed $38 690' ,
»-Rob Chappell has for six years in a row run10 km at the Terry Congratulanons,and thanks for your_generous suppon' : i
i Fox Run " 'Whltby Due to the  generous support of many people i




What is NPDP and why do we need it?

With the increasing market demand for complete Landing
Gear Systems, reduction in development time scales and the
need to work jointly with the other MD sites in France and
England, we need to have a common process.

The objective is to establish a methodology that would
encompass the essential elements required to successfully man-
age the design, development & manufacture of new landing
gear systems while meeting the {four boundary conditions of
Statement of Work, Schedule, Quality and Cost.

Therefore. we have been developing the
New Product Development Process
(NPDP). which has been

launched
as a
Snecma ini-
tiative under

Action V. This

article is aimed

at providing a

taste of NPDP with

the aim of providing more
detail through the intranet
in the coming months.

While we have fancy
logos and diagrams to publicise and explain NPDP, the concept
itself is simple. It is a formalisation of a methodology for a con-
sistent approach.

Firstly, identify all the internal and external deliverables.
These can be anything from a drawing or layout to analysis
reports and compliance statements. Then define the tasks need-
ed to complete these deliverables. Most importantly, we place
checkpoints at strategic points in the process to ensure accura-
cy of the data and robustness of the product.

The NPDP methodology comprises of three elements and
provides a logical
connection between them. These elements are:

1. Process Decomposition

2.  Work Breakdown Structure (WBS)

3. Integrated Product Teams (IPT)

The Process Decomposition is a way for
us 1o take the top level multifunctional activi-
ty, such as design & develop a landing gear
system and break it down until we get a single
functional activity such as stress analysis of
shock strut piston. This is done using four lev-
els as follows:

SOW

Cost

Quality

Level 1 - Enterprise Process
This consists of four top-level processes that cover the four
stages of the Program Life Cycle, namely Acquire Business,
Product Development Cycle, Build & Deliver Product and
Provide Product in Service Support. Our current focus is on the
Product Development Cycle.

Level 2 - 1st Stage Process Decomposition
At this level we breakdown each of the above processes and

&

{Schedule

align them to the milestones or gates such as Preliminary
Design Review, etc. Some of the sub-processes span these
gates. We describe the period between these gates as phases.
We call them gates to signify that we

can not proceed to the next phase

without closure we use checklists to

ensure completeness of our work
prior to reviews. The review pro-
vides formal approval to

proceed to the next phase.

Level 3 - 2nd Stage
Process Decomposition
This is an intermediate
level where we begin to

identify tasks at a multi-func-
tional level, e.g. Define Require-
Q\Q ments, Plans, etc.

Level 4 - Tasks & Deliverables
At this level, we have broken down each of the
processes to get to the individual functional tasks that need to
be completed, e.g. the stress analysis mentioned above, as weil
as the deliverables that are produced, e.g. Shock Strut Piston
Drawing.

The NPDP methodology is enabled through the use of the
WBS and IPTs. The WBS captures all the deliverables, tasks
& checkpoints, in a generic form, that result from the Level 4
process decomposition. When durations and the dependencies
are applied to these, it forms the Program Schedule with
which we are able to monitor and manage the Program.

IPTs are multi-functional teams that are defined as a result
of the Level 3 process decomposition. These teams are
responsible for the deliverables and the tasks required to pro-

duce these deliverables.

What do we expect to gain through NPDP?

The benefits that we foresee are a standardised approach to
design and development of new landing gear systems, an effi-
cient development cycle, improved product quality and flexi-
bility to move people from program to program. It provides a
framework to apply continuous improvement through the
application of lessons learned at each phase of the program.
The short-term goal is to be '‘Best in Class' and long term is to
be 'World Class'

How will NPDP affect me?

You will need to work in and as a
team. The strength of IPTs is in
the expertise that each member
brings to that team, enabling bet-
ter informed decisions to be
made. Each team's roles and
responsibilities are discussed and
defined up front; and so it will
make it easier to do your individ-
ual tasks.

Where are we presently?
The complete framework is in place. Currently our attention is
on implementing NPDP on the Dassault Falcon FNX program.
Following that we will complete the manual and hold training
sessions o enable formalization and institutionalization of the
process.

Written by the NPDP Implementation Team

Messier-Dowty Page 2



Creative 1n Peterborough

By Richard Elmsiey and fason Tavner
In issue I8 of Touchdown. Messier-Dowty Electronics
reported working on the design of a new Electronic Engine
Controller (EEC) for the Pratt and Whitney PW6XX series
of general aviation engines.  Since that time. excitement
within the industry has been growing at a phenomenal rate!

required and modified by changing component values. This
eliminates costly PCB layout and development time by leav-
ing approximately 90% of the hardware unchanged across
projects. In order to meet customer requirements on future
products the majority of modifications are handled by writ-
ing new application software and updating system iimits in

The new EEC concept was
entered in the Snecma creativity
contest and won the first round
of competition for the engineer-
ing category.  The creativity
team from Montreal won the
second round of competition
(the Messier-Dowty level) with
their excellent new hard plating
process. Given the success at
the competition. the EEC has
been forwarded to Snecma to
represent Messier-Dowty in the
patent category in the final level
of competition.

The full potential of the
EEC concept is becoming even
more apparent as the design pro-
gresses. Based on the modular
design and flexible operating system of the controller. the
EEC is well suited for use in other aircraft systems including
nosewheel steering, landing gear control, and brake control.
Messier-Dowty Electronics has already been awarded the
contract for the combined Falcon FNX nosewheel steer-
ing/proximity system controller for the Falcon FNX based
on the EEC design.

The EEC operating system consists of both hardware
and software. The system provides all signal conditioning.
data acquisition. and data output functions for the applica-
tion software. The hardware is split into functional blocks
that provide generic intertaces for the majority of the elec-
tronic sensors encountered in the aerospace industry. These
hardware blocks can be populated on a generic PCB as

.. L2

M-DE’s Creativity Team and key supporters. Front Row (left
to right): Peter Vos, Jason Tavner, Carlos Teani, Robert
Tallman Back Row (left to right): Rick Elmsley, George
Novacek, Ken Erskine, Andrew McDougall, Harley Payne

the operating system soft-
ware.

The development of the
EEC will provide many
advantages to Messier-Dowty
Electronics and Snecma as a
whole. The final product pro-
vides an excellent opportunity
for new business and growth.
The modular design and ver-
satile operating system will
decrease future development
timelines without sacrificing
functionality, safety. or relia-
bility. A saving of one million
dollars per program is esti-
mated after the initial devel-
opment of the EEC.

The development team
all internal and external cus-
tomers. Within M-DE all designed circuits are being
reviewed and approved by engineering, purchasing, and
manufacturing. Snecma have provided a wealth of experi-
ence and lessons learned from their own EEC programs.
Other inputs have come directly from our customers to
ensure all of their requirements are met. With all of the par-
ties working as a unified team the success of the program is
guaranteed.

In addition to the design of the final product. this project
also lays the groundwork for how Snecma works as a global
teamn in the aerospace industry. The ability to draw on our
own experience and the experience of Snecma and our part-
ners allows us to reach new levels of technical excellence.

has ensured coverage from

Health & Safety Update

will return in the next issue of

TOUCHDOWN
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Cell Two - Production

By Mary Drane

The Cell Two production team consists of eighteen
machinists, two inspectors. one manufacturing engineer, a cell
planner and cell leader.

The main parts produced in Cell Two production arca arc
the shock absorbers for RJ, 604, Global and Hawker. Twelve
varicties of pins are also produced on the cell two machines.
A few new machines are part of the Cell now with the addition
of the Gap Bed Lathe. Tacchi and Deep Hole Drilling
Machine. The grinding department is also a part of Cell Two.

The  Shock
People Profile
Inc. that —has Cell Two Day Shift — From Left to Right: I rnl Row:

Cell is the first

Cell within

Messier-Dowty
implemented lean manufacturing and began using a pull sys- John McFarlane, Mike Scott, Charles Millsom, Rick
tem instead of an MRP based scheduling system. The pull sys- Loveless. Jack ’Talent Ke’n Sanicharan ‘Larry
tem is very simple. The cell runs on a two loop system. The MacAr(h,ur Don Riley l,fack Row: Stephen ’I’rocler
first loop, taking approximately four weeks, includes the man- Peter Lee JI)avid Swerdleger, Mary Drane, Moniquc’
ufacture of the parts up until they return from heat treat. Gibsen,l’;(er Ruddy. ’ ’
After heat treat, they are put into a holding arca called the
“supermarket”™. The second loop consists of all the machining and processing that takes place after heat treat. This

takes about eight weeks.

Main Stores keeps a small inventory of shocks. When a batch of three parts has been consumed, the storcsperson
issues a signal (in the form of a kanban card) back to the
machine shop. When the card arrives from stores. the machin-
ists in the cell pull a batch of parts from the supermarket and
begin a new batch into the second loop. This batch replaces
what was uscd in assembly.

The Iead time for shocks is normally twelve weeks but by
bringing the signal from main stores back to the supermarket
arca. the lead time is essentially reduced to cight weeks. If
main stores has a varying demand either up or down, the num-
ber and type of cards released to the machine shop will vary in
the same manner.

Machines run on a first in first out basis. When the queuc
spots are full at a machine, machinists will stop sending work
there. Many of the machinists are skilled to work on a varicty
Cell Two Night Shift - From Left to Right: Mike of work centres so that they can best flow the work through the
Gatenby , Neil Kent, Rvan Beatty, Wes Snellings cell.

United Way Entertainment Book
33 each (*15 goes to the United Way)

Good for the Greater Toronto Area Until November 2002. Thousands of Dollars Worth of Savings includin
Entertainment, Hotels, Sports. cte.

¢ Applebees ¢ Old Spaghetti Factory  Pharma Plus ¢ The National Ballet
s Casey’s Bar & Grill ¢ KFC * Indigo * The ROM

¢ Nickels ¢ Baskin & Robbins ¢ Blue Jays On sale now at

8 Shopsy’s ¢ Pizza Pizza s Golling Human Resources
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Landing Gear 191
Global Express Steering Control

by Brian Farrar

The four major players in the Steering Control System are
the Handwheel, the Steering Actuators, the Steering Control
Unit (SCU) and an Electro-Hydraulic Servo Valve (EHSV).

The handwheel is connected to a Rotary Variable
Differential Transducer (RVDT). This RVDT transmits an
electrical signal to the SCU. The actual signal depends on how
far the RVDT is rotated by the handwheel.

There are two steering actuators which work together to
steer the axle of the nose gear. Each steering actuator includes
a Linear Variable Differential Transducer (LVDT) which
lengthens or shortens as the actuator extends and retracts. Each
LVDT transmits an electrical signal to the SCU. The actual
signal depends on how far the LVDT is extended (like the
RVDT, but the LVDT moves in a line (linearly) rather than
around (rotary). The SCU constantly compares the signal from
the handwheel’s RVDT to the signal from the steering actua-
tor’s LVDTs. The SCU likes these signals to be the same.

The EHSV includes a slide and sleeve assembly, and a
thing called a jet pipe. The slide moves inside the sleeve.
When the slide is moved to one end of the sleeve, it allows
hydraulic fluid to flow from the hydraulic pump, through the
Port J1 to the steering actuators to turn the axle to the left. The
fluid that is displaced from the steering actuators returns
through the Port J2 to go back to the pump’s reservoir. When
the slide is moved to the other end of the sleeve, it allows
hydraulic fluid to flow from the hydraulic pump through Port
J2 to the steering actuators to turn the axle to the right. (Like
that shower knob you pull to send the water to either the faucet
or the showerhead.) The fluid that is displaced from the steer-
ing actuators returns through the Port J1 to go back to the
* pump’s reservoir

' The flow of hydraulic fluid is blocked off from the actua-

tors when the slide is centered in the sleeve. This is called the
ull® on.

ition of the slide is controlled by the jet pipe. The

jet pipe sprays a small jet of hydraulic fluid at two holes. One
hole goes to one end of the sleeve, and the other hole goes to
the other end of the sleeve. When the jet pipe is centered over
both holes an equal amount of fluid goes down each hole and
hits each end of the slide causing the slide to centre inside the
sleeve. This is the ‘Null’ position. If the jet pipe moves one
way, then the jet will only hit one hole, causing the slide to
move. The direction of the jet is controlled by an electrical sig-
nal sent from (you’ve guessed it) the SCU. (Do you see how
this is all falling into place yet?)

So, (deep breath) ...when the pilot turns the handwheel, the
signal from the RVDT changes. The SCU compares the
RVDT's signal to the signal from the LVDT and notices that
they are now different. The SCU always likes to have these
two signals the same; so, it sends an electrical signal to the jet
pipe. The jet pipe moves and directs the jet over one hole
which moves the slide. As the slide moves it allows hydraulic
fluid to flow into the steering actuators. The steering actuators
move to turn the axle. As the actuators move, the LVDTs
inside them also move which changes the signal they transmit
to the SCU. When the new signal from the LVDTs eventually
matches the signal from the Handwheel’s RVDT, the SCU is
happy again and sends an electrical signal to the jet pipe to
return to the Null position. This redirects the jet across both
holes, and the slide returns to its centered position, cutting off
the fluid flow to the steering actuators.

The handwheel is spring loaded to always return to the cen-
tre. When the pilot is happy with the direction the aircraft is
facing, he can release the handwheel. The handwheel returns
to the centre, but now there is, again, a difference between the
signal from the RVDT and the signal from the LVDTs. The
SCU always likes to have these two signals the same, so, it
sends an electrical signal back to the jet pipe to re-direct the jet
pipe the other way to allow hydraulic fluid into the steering
actuators ....

Messier-Dowty Page 5
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Ontario Human Rights Code

covers.

* Race, ancestry, place of origin, colour
and ethnic origin

* Citizenship

* Sex

* Disability Status

¢ Religion

¢ Age

¢ Matital Status

¢ Political Belief

* Pardoned Conviction

¢ Sexual Orientation

s Family Status

Employment Equity

covers!

* Wormen

* Aboriginal Peoples or First Nations
People

¢ Persons with Disabilities

¢ Visible ot Racial Minotities

Scoop on Employment Equity

by Lisa Bailey

In order to fully appreciate Employment
Equity we must first have a good understand-
ing of the Ontario Human Rights Code.

The Ontario Human Rights Code was
designed to recognize the dignity and worth of
every person and was established to protect the
rights of all Ontarians. The Ontario Human
Rights Code will always exist because it pro-
tects everyone, and over time the disadvan-
taged groups may change.

Employment Equity is a special program
under the Ontario Human Rights Code. It was
designed to protect the employment rights of
four designated categorics.

They have been chosen because statistical-
ly it can be seen that these groups as a whole
have been disadvantaged in terms of higher
levels of uncmployment and undcremploy-
ment, lower pay for equal qualifications, and
lower participation in positions of authority.

Employment Equity is only intended to
exist until there is no longer discrimination in
the workplace for those four categorics. The
type of discrimination Employment Equity is
most concerned with is not direct or intention-
al discrimination but systemic discrimination.
Systemic discrimination is unintentional dis-
crimination which occurs when therc are barri-
ers within an employment system i.c. if a
workforce is predominantly white and they
refer their friends who are also predominantly
white this would be a barricr to having a work-
force which is representative of the communi-
ty. Employment Equity does not mcan hiring
unqualified people. It is simply an cffort to
ensure there are no barricers to employment for
the four designated categories and that the
workforce is representative of its geographical
arca. For this recason it is not reverse discrim-
ination. There are many systems involved that
can be affected including recruitment. hiring
and promotion, training, work cnvironment
etc.

The Human Resources Department  at
Messicr-Dowty is continually striving to
ensurc that batriers do not exist in the work-
place and that all Employment Equity require-
ments arc met.

Messier-Dowty Page 8



upcoming events

Christmas Parties

Please join us for the

Adult’s Christmas Party
on

Saturday, December 15*

Children’s Christmas Party

on
Sunday, December 9"

Messier-Dowty
Cookbooks

10 each

100% goes to the United Way
On Sale in Human Resources

SOCCER
Summer 2001

By Mark Hopewell and Al Gallimore

Looking back at our season, like the
game, it was a season of two halves. The
first half was tough; we struggled with
player injuries and availability (too much
travel).

The second half,
the Dowty team that
won the Cup
Championship last
season showed up!

The bottom-line,
we finished up well
in the league and tell to a disappointing
defeat in the Cup semi-final.

A big thank you to Barry Wohl and the
generous support of Messier-Dowty, with-
out which we would not have had the
opportunity to play.

Looking to next season, we are hoping
to enter two teams; under-40 (competi-
tive) and over-40 (recreational). If there
are players who would like to join the
team and have played organized soccer, or
an employee has a child or sibling who is
interested, please see me or call me (ext.
1390) or Al Gallimore (ext. 1212).

Messier-Dowty Page 9



All At Once '

by Robin Pollock

All at once I was ashamed of my humanity,

How could members of the human race perpetrate such a
violation against innoceit individuals?

Al at once I was proud to be Canadian,

Bearing witness to the acts of kindness and compassion for
which we should all be very proud,

All at once the talk of violence and retaliation numbed my
sensibilities and thrust me into a cohflict with my own beliefs,

All at once my humanness and those immutable truths
washed back over me with soothing warmth and understanding.

All at once my own ignorance humbled and tempered my
words and reactions to the onslaught of truths and half-truths
invading my ears and eyes.

All at once the innocent laughter of a child brought me
back to the teality of all those things most important in our lives,

All at once 1 feared that this same innocence was being
ripped away from them by ignorance and bigotry,

All at once 1 found solace in the many words spoken by the
most enlightened among us who are seeking to bring context and
reference.

All at once it has begun, the seemingly never-ending cycle
of violence,

All at once | pray that those truths that we hold so precious
and are so fortunate to enjoy in this country hold true. and that
these same truths are extended to all human beings throughout
the world and that we can remain, must remain, a compassion-
ate, educated and civil society.

All at once again | pray.

Did Your Life Change in September?

by John Hussey

1 find it very difficult to write about anything humorous after the acts of
terrorism that took place on September 11th.

That day changed the lives of all of us that live in the free world. It gave
us a different view about ourselves and our fellow man. In New York, services
in cathedrals and churches filled and emptied six times a day. The owner of a
Manhattan tennis shoe store gave out running shoes to those running from
burning towers. People stood in line to give blood, volunteers came out of
nowhere to help in hospitals and at Ground Zero. Indeed the American people
were different that week.

We cried for people we didn’t even know, we sent money to families we
had never seen, our focus shifted from the things we thought were important
10 us, to orphans, widows and the future of the world, we were all different that
week.

Democrats or Republicans. it didn’t matter, they worked and acted as one.
All denominations prayed together, all skin colours were covered with the
ashes from the burning towers. This is a different world than it was before
September 11th, none of us were normal. Could this be a new way of life? Are
we as free nations being reminded that the enemy is not each other? Does it
take a disaster to make us act the way we should?

Perhaps the best response is to follow the example of Tom Burnett. He
was a passenger on Flight 93 and minutes before the plane crashed into the
fields of Pennsylvania he reached his wife by cell phone, “We are all going to
die”, he told her, “but there are three of us who are going to do something
about it.” Maybe it will motivate us to do something about it. Appreciate the
friends and the good lifc we have that can be changed instantly by a tragedy.

No terrorist attack or whatever else happens will ever take my sensc of
humour away from me, which was probably the only gift I was ever given, but
for some reason 1 don’t feel like laughing today

By the way, it is still safer to fly than to drive with me to Montreal!

Preceeding articles are the words of the writers and were included in this edition to reflect on the tragic events of September 11th

Test Engineering Theory in Practice

By R. Kyle Schnidt, P.I:ng.

Of all the tests  that  Test
Ingineering performs. drop testing is
arguahly the most exciting.  Where
clse do you get to see the tire smoke.,
hear the noise, and feel the impact of
our product going through its paces?

Drop testing, besides being exciting, has some of the most
demanding requitements. Tests last only a few seconds. and in

that time information about how the landing gear is performing
must he collected and subsequently  reviewed by Dynamics
Engincers. To do this reliably. a data acquisition system that can
colleet information on cach landing gear parameter at over 5000
times per second is used. This information can be immediately
checked to verify that the drop met the specilications of the test
procedure and the data can be sent via the network for analysis.
Currently in the drop test facility are the BA-609 nose and
main landing gears. These drops are somewhat different than pre-
vious drop tests. For most tests. the Tanding gear is mounted
dircctly under a fixed weight drop test carriage. This carriage
<ides in the tower and carries weights 1o simulate the mass of the
atrcralt that would be acting on the fanding gear during a landing,.

For drop testing of tilt rotor aircraft, a
second. sprung mass, needs to be incor-
porated into the drop test carriage. The
mass and spring simulate the weight ol
the aircraft engines and the flexibility of
the wing. '

A drop test is performed by hoisting
the drop test carriage and landing gear assembly above a ground
reaction platform (an instrumented platform to measure landing

forces). H required, a spin-up rig is used to rotate the tires (back-
wards -- to simulate the load path caused by spin-up during land-
ing). When the wheels are spinning at the correct speed, the car-
riage is refeased info free fall. Gravity alone accelerates the car-
riage to the required landing velocity. The carriage descends and
impacts the ground reaction platform. This is the moment cvery-
one waits to see. The wheels come 1o a quick stop. often with a
cloud of burncd rubber smoke. The tires and the shock strut
absorb the encrgy of the drop. and the carriage rebounds. After
sone time o cool, it is ready to go again. Depending on the test
program. 40 to 100 drops are required. That is a lot of drops, but
it’s 40 to 100 times as much fun as one.

Messier-Dowty Page 10



What’s new in Peterborough!

By Diane Parsons

By the time you read this our 2001 United Way Campaign will be well underwvay. 2tisiconunue the st
it that was generated last year, due in part to the enthusiasm of our in-house United Way Team members
mostly by your generous support. This year’s team consists of Linda Humphries. Katherine Jordan. Praze
Parsons. Warren Scott and George Vanin. With your continued support. here’s 10 another successtul veur

Congratulations go out to Rick Elmsley. Robert Tallman. Jason Tavner. Carlos Teani. Peter Nos. Andrza
McDougall and Ken Erskine on winning the first selection process (between Ajax and Paterboroug
‘CREATIVITY CONTEST". They won for their project “New Generation Real Time Fail Safe Controlle
described in the article penned by
Rick Elmsley and Jason Tavner in [
poespetmeeid  2orcrborouch U pda te
very proud of this MDE team and commend them on their ' ) 5 S i 3
collective efforts, which will inevitably help us compete
for new business opportunities in the future. It is our hope that MDE employees will continue to combine their creative eforts.

During the first week of October we welcomed Jean-Paul Ebanga, Loic Nicolas, Jamil Dirani and Marc Li prandi from Snecmz
Control Systems headquarters in Villaroche, France. This executive team is helping provide support and guidance to MDE as we zr=-
pare to join the Snecma Control Systems family in January 2002. Of course you know this means that we all nead to brush up on 2
high school French, and then some!

Christmas is fast approaching and our annual Dinner and Dance will be held on December 8th at Parkway Place. Please sign cT
and come out and have a good time.

In closing, welcome to all the new employees.

Managing Programs
Implementation
Initiatives
- at M-D Toronto

 Tools.
(AMS / NPOP)

Anv

Evolution - Transformation - Revolution - Processes -Policies

- AMS (Advanced Management Solutions) - NPDP (New Product

Development Process) - PDM (Product Data Management) -
Central Servers .... 10 name a few.

by R. Lavigne covered was that changes to Program Management and Project
1 am sure many of you have heard reference to these new Engineering were not to be the primary focus; it was the manage-
buzzwords over the past few months. Well, they are more than  ment of programs company wide! What we discovered was that
just buzzwords; they are progressively becoming an integral part a more robust and repeatable way of managing programs across
of our business practice. all functions through an Integmwd Pmduet Team ammmnem
Credit has to be given to our management who had the vision was of paramonnt
that we needed to manage our programs differently and mo
eﬁecnvely Thls VISIOD empowared the functions wx nir



For those of us who have becn in the aerospace industry for a number of years we recognize the trend of a
periodic economic slowdown about every ten years. Other industries all around us have been stowing down in
the past months and we have been anticipating a potential slowdown in aerospace.

From the Editor:

team.

The horrific impact of September 1th affect-
ed us firstly on an emotional level but unfortunate-
ly it has also had a serious impact on the aerospace

industry. Tam proud to be associated with a group
of employees like yourselves who again demonstrated deep concern and feeling at this time. Your donations
along with the Company’s matching donation to help the families of those who lost their lives, and your obser-
vation of three minutes of silence in their remembrance reflect some of the values that make us a very strong

Times will be difficult in the short term but T have all the confidence that we will emerge a stronger team in order to maintain our
position as the World’s leading designer and manufacturer of landing gear systems.

What’s New
With You?

Hello and welcome to the “What’s New
With You?" corner of Touchdown. Do you
ot sotheone ifi your area have news you
would like to share with your co-workers?
New baby? Wedding Bells?, special

B. Wohl

SERVICE RECOGNITION

Every employee with five or more years of service at M-D will be acknowledged in the issue cor-
responding with their anniversary date. (Peterborough employees are included and noted by (P).

3rd Quarter Anniversaries July - September
Name and Years of Service

. . . Stilwell, Francis . 40 Barnes, Brenda . . .16 Lee,Peter ....... 11 Spagnola, Tony ....7
Anmversary‘ or Blrthduy? Has someone Rogers, Carole .. .35 Fischer, Tom ..... 16 Leung, Thomas . .11 Weyrich, Janice ... .7
flew been hited in your department or has Hawe, Bruce . .. .. 24 Graham,Kevin ...16  Marshall, Graham .11 Aleksic, Tomislav . .6
someone left? Please let me know and I'll Corrigan, John .. 23  Jackson, David ...16  Uppal, Ajaib ..... 11 Cemele, Stephen .. 6
fnake sure it gets into the next issue Mason, John ... .. 23 McFarlane, John . .16 Bradbury, Derrick .9 Griffin, Vern .. ... { 6

Kathleen Wilkinson Jones, Denise ....22  Peters,Carl ...... 16 Brooks,Paul .... . 9  Kem, Philip ....... 6

Tang, Howard ... .22 Blair, Robert . .... 15 Gilmour, Robert .. 9 Novakovic, Nebojsa 6

Elmsley, Janet (P) 21 MacBumie, Linda .15 Herbert, Bemard .. 9 Ramlal, Ram .. .. .. 6

A Warm Welcome to: Krasevec, Frank . .21 Riley,Donald ....15  Houssain,Rasheed 9  Veeramuthu, Kuna .6

. . Lavigne, Richard . .21 Shindman, David .15 Maslo, Janusz . . ... 9 Verhelpen, Penny ..6
Brian Huber - Contract Services Lindsay, Richard . 21 Woodhead, Robert .14 Shannon, Joseph ... 9 Adams, Mark ... .. 5
Paul Fletcher - Peterborough McKinnon, Kim (P) 21 Ghajminger, Ranjit 13~ Valle, Zaldy ...... 9  Doran,Tom...... 5

. Ning, James ..... 21 Godin, Daniel ....13 Vindigni, Yvonne .9 Dunn, Iain . ....... 5

Ken E§Sk‘ne - Peterborough Perlfin,Andy ..... 21 Honsberger, Mark .13 Yu, Raymond ..... 9 Hoy, Tamara (P) .. .5
Paul Davies- Engineering Salt, Barrington .. 21 Channon, Wendy . .12 Moynes, Muriel ... James, Ronald . . . . . 5

" ‘Thomson, Bilt ....18

Kueres, Peter ...

Pollock, Robin .. .. .

8

AN . Yorke, Howard .. 21 Elmsley, Rick (P) .12 Bestauros, Boutros .7 Sloukji, Gita (P) ...5
- e [y i
Ahmad Adili - Peterborough Bond, Derek ....20  Flores, Delfin ....12  Buechler,Mike ....7  Tousignant, Shirley 5
Doug DESheV)’ - Machine Shop Hawkins, Steve .. .20 Gonsalves, Shirley 12 - Dabrowski, Walter .7 Vukicevic, Branko .5
Allen Chiu - R&O Fitting Sho, Miller, Brian ., .... 20 Steel, Graeme- ....12 " Game, Michael ....7 Wardlaw, Patricia . .5
. ) . & p Pope, Brian .. ... 20 Dorsey, John . ... .11 Murphy, Gordon . ..7 . Wentzell, Rocky ...5
Chris Kim - R&O Fitting Shop Rae, Robin ... . 20 Evans,Simon ....1l  OBrien,Michael ...7  Windrem, Beryl (P) .5
Michael Peart - Peterborough Ruddy, Peter .....20  Jovanovic, Milan . .11 Pietraru, Tudor ....7 = Woodhead, Mike .. .5
7 )
7

Vijay Rajagopalan - Quality Assurance
Peter Todd - Test & Development
Troy Whitmore - Peterborough

'Finney, Brian ... .17

Lee, Hon Ming . .

Procter, Stephen . . .

. Kevin Petch - Contract Services e ey
OWEHD OWIN
i) R Barry Wohl
New Baby e axansy Cauormo aean SRR ) Meter owty
- EDITORIAL

‘ Sukhi Chana and his wife Malkit are
‘ the proud patents of a new baby girl!
Gurleen Kaur was born on July 29th,

2001 weighing 8 Ib. .5 oz.

O RO N O ADVISORY BOARD

Dale Comeau » Al Gallimore
Robin Pollock » John Hussey
Sukhi Chana * Kathleen Wilkinson
Kellie Vanderwal « Lisa Bailey

The Messier-Dowty (Toronto) Newsletter is
published for the employees of Messier-
Dowty. Toronto. We would appreciate corre-
spondence or articles for submission which
may be sent to the editor at:

Linda MacBurnie and het husband
Tony are proud “first-time” grandpar-
ents! Hayden Anthony Malcolm Weir

was born on September 13th, 2001

weighing 8 1b. 7 oz.

PETERBOROUGH
ASSOCIATE EDITOR
Dianc Parsons
PHOTOGRATHER
Brian Farrar

574 Monarch Ave.

Ajax. ON_L1S 2G8

Phone: (905) 683-3100

Fax:  (905) 683-2863

or e-mail at:

barry wohl@messier-dowty.on.ca

Congratulations and Best Wishes to
Everyone!!
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Messier-Dowty Specification List

[TEM ~ NO.  REVLIR TITLE NOTE
1 DCMP12%  H  MACHINING OF HIGH STRENGTH STEELS
2 DCMP127 B NITRIDING OF ALLOY STEELS |
REMOVAL OF NITRIDE WHITE LAYER
3 DCMPIB  NC pROCESSFOR.
ETCH INSPECTION FO GROUND OR
4 DOMPI2 K \{ACHINED STEEL PARTS _ ,
S DCMPI30 L  HEAT TREATMENT OF LOW ALLOY STEELS
6 DCMP 13] LOW HYDROGEN EMBRITTLEMENT BRUSH
CADMIUM ELECTRODEPOSIT

BRUSHSULPHURIC ANODIZING FOR PEPAIRING
ANODIZING ON ALUMINUM PARTS

~J

DCMP 132 NC

 HIGH STRENGTH, STRESS CORROSION

& DEW 133 D RESISTANT ALUMINUM ALLOY FORGINGS
HIGH STRENGTH LOW ALLOY STEEL DIE
>  DOMPIM  F poieries 7
10 DCMP135 K  IDENTIFICATION OF PARTS
11 DCMP136  H  SHOTPEENING OF METAL PARTS
12 DCMP138  H  THIN DENSE CHROMIUM PLATING
13 DCMP13% G MACHINING OF ALUMINUM ALLOYS
INSPECTION REQUIREMENTS FOR PARTS
4 DCMPLO G \/\CHINED FOR LOW ALLOY STEEL BARS
PASSIVATION OF CORROSION

. DEMP 141 - D RESISTANT STEEL

 SUPPLER APPROVAL REQUIREMENTS FOR

16  DCMP 142 NC

s -7 NONDESTRUCTIVE TEST
17 DCMP 143 G  BEARING INSTALLATION
18 DCMP 144 H  BONDING OF METAL LABELS

' ~ MECHANICAL AND PHYSICAL PROPERTY
197  DCMP 146 C  REQUIREMENTSFOR PARTS HEAT TREATED

TO 7075-T73XXX

A ‘ . INSTALLATION AND EXTRACTION PROCEDURE
20 PCMP 148 NC FOR LEE PLUGS & HYDRAULIC INSERTS

INSTALLATION OF SLEEVES, BUSHINGS

2l DCMPI49 & BEARINGS

2 DCMP150 A  STRIPPING CADMIUM PLATING

23 DCMP152 O  PAINT INSTRUCTIONS

24 DCMP153  NC  INSTALLATION OF ELASTOMERIC SEALS )

- X 8949-4

5 DCMP

2 - o , 10619

26 DCMP 157 o , , X 8319-5
INSPECTION OF GROUND CHROMIUM

27 DCMPI6LC b ATED PARTS

28 DCMP 162 A ROTARY FLAP WHEEL SHOT PEENING )
CONTROL REQUIREMENTS FOR FABRICATORS

20 DCMPI63 € OFDESIGNATED PARTS

0 DCMP 164 ,  CONTROL OF SERIALIZED PARTS &

ASSEMBLIES |,




Messier-Dowty Specification List

ITEM
31
32
33
34

35
36

37

38

39
40

41
42

43

44

~ DCMP 202

NO.
DCMP 169

DCMP 171
DCMP 172

DCMP 173

DCNO 187

~ DCMP 189

DCMP 192

DCMP 194

DCMP 199
DCMP 208

DCMP 209

DCMP 219

DCMP 220
DCMP 2759/3

'REVLTR TITLE
A PRESERVATION AND PACKAGING

‘B LOW EMBRITTLEMENT CADMIUM PLATING |

E  CADMIUM PLATING (ELECTRODEPOSITED)

PREPARATION OF ZINC LOADED
~~ MASTINOX D40
B ELECTRICALBONDING
~ VISUAL INSPECTION STANDARD
NC  GENERAL REQUIREMENTS FOR
~ VISUAL INSPECTION
SUPPLIER APPROVAL REQUIREMENTS
FOR HEAT TREATMENT -
SEALANT MATERIAL FOR CORROSION
_ PROTECTION OF LANDING GEAR ASSEMBLIES

nw!w

'VACUUM GAS QUENCHING

" ACCEPTANCE CRITERIA FOR RAW MATERIAL

AND PARTS INSPECTED BY FLUORESCENT

PENETRANT INSPECTION IN ACCORDANCE

~_ ASTME1417

ne  COMPATIBILITY OF SKYDROL LD-4 AND 500B
'WITH ORHER MATERIALS

~ RESIN IMPREGNATION OF CHROMIUM

A PLATED SURFACES

LUBRICATING GREASES SELECTION GUIDELINE

NOTE

X 8933
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QUALITY CONTROL PROCEDURE LIST

ITEM NO. REVLTR TITLE NOTE
1 MIL-A-0625 type2class] Y
2 [MIL-A-200/11 X
3 [MIL-A-225/9 %
4 [MIL-A-8243 D |ANTI-ICING ANDBEICING-DEFROSTING FLUIDS
5 MIL-A-8625 ; ¢ |ANODIC COATINGS FOR ALUMINUM AND
7 IMIL-A-8625 type2 class] ALUMINUM ALLOYS
BEARINGS, PLAIN, SELF-ALIGNING,
SELF-LUBRICATING, LOW SPEED
6 MIL-B-81820 F OSCILLATION, GENERAL SPECIFICATION
- FOR(PEFER TO SAE AS 81820
CORROSION PREVENTIVE COMPOUND
7 MIL-C-HT796 class3 C  |PETROLATUM HOT APPLICATION
CORROSION PREVENTIVE, FINGERPRINT
7 8 [MIL-C-15074 E  |REMOVER
CORROSION REVENTIVE COMPOUND, SOLVENT CUTBACIS
9 [MIL-C-16173 GRI D JcoLp-appLica TION
CHEMICAL CONVERSION COATINGS ON
10 MIL-C-5541 class] E  JALLUMINUM AND ALUMINUM ALLOY
11 |MIL-C-83488 class3 type2 X
GOATING, CADMIUM(VACUUM DEPOSITED)
12 |MIL-C-8837 class2 type2 B | pEFER TO SAE AMS C8837)
13 JMIL-G-23827
HYDRAULIC FLUID, PETROLEUM BASE;
14 MIL-H-5606 G |AIRCRAFT: MISSILE AND ORDNANCE
HEAT TREATMENT OF STEEL RAW MATERIALS
715 MIL-H-6875 H (PETER TO SAE AMS-H-6875)
MIL-I-6866
MIL-1-6866 typel;
INSPECTION, LIQUID PENETRANT
MIL-I-6866 typel ’
16 P B (SUPERSEDED BY MIL-STD-6868) X
method B;
MIL-I-6866 type2 class
INSPECTION, ULTRASONIC, WROUGHT METALS,
17 {MIL-I-8950 B PROCESS FOR(SUPERSEDED BY MIL-STD-2154) X
18 |MIL-L-8243 X
19 |MIL-L-8625 type2 classl X
MIL-P-416 class2 ;
20 M1 -p-416 TYPE CLASS 2 X
21 |MIL-S-13165 C  |SHOT PEENING OF METAL PARTS (USE SAE AMS-S13165)
33 |Mir-s-5000 STEEL, CHROMSE-NICKEL-MOLYBDENUM (4340)BARS,
T AND FORGING STQCK (REFER TOSAE AMS-S-5000)
STEEL.CORROSION RESISTANT(18-8)PLATE. SHEET AND STRIP
(USE AMS 5901. AMS 5517. AMS 5518. AMS 5902. AMS 5919.
23 |MIL-$-5059 D JAMS 5516. AMS 5903. MAS 5904. AMS 5905. AMS 5906.
AMS 5513, AMS 5910.AMS 5511, AMS 5912, AMS 5913,
AMS 5524 AMS 5907)
24 [MIL-S-766 X
STEEL BAR. PERFORGING STOCK. AND MECHANICAL TUBING.
25 |MIL-S-8844 class1 D |{LOW ALLOY.PREMIUM QUALITY (SUPERSEDED BY AMS 6414,
AMS 6257)
% [MIL-STD-1500 class? type2 p |CADMIUM-TITANIUM PLATING, LOW EMBRITTLEMENT,

ELECTRODEPOSITION

173




QUALITY CONTROL PROCEDURE LIST

1TEM

27

NO.

REVLTR

TITLE

NOTE

MIL-STD-1907

JINSPECTIN, LIQUID PENETRANT AND MAGNETIC PARTICLE,

SOUNDNESS REQUIREMENTS FOR MATERIALS, PARTS AND
WELDMENTS

28 [MIL-STD-1949 A [MAGNETIC PARTICLE INSPECTION(USE ASTM E1444)
REQUIREMENTS FOR NONDESTRUCTIVE TESTING METHODS
20 [MIL-STD-271 F  |(REFER TO NAVSEA TECHNICAL PUBLICATION
B T9074-AS-GIB-010/271)
30 [MIL-STD-6866 INSPECTION., LIQUID PENETRANT (USE ASTM E1417)
31 [MILSTD-865 C_ |SELECTIVE (BRUSH PLTING), ELECTRODEPOSITION
32 [MILSTD 870 B |CADMIUM PLATING, LOW EMBRITTLEMENT. ELECTROD EPOSITION
33 [MIL-STD-871 A |ELECTRO-CHEMICAL STRIPPING OF INORGANIC FINISHES
ALUMINUM ALLOY 7075. BAT. ROD. SHAPES. TUBE AND WIRE,
34 |QQ-A-200/11 E  |EXTRUDED(USE SAE AMS-QQ-A200/11, ASTM B221,
i ASTM B3080)
ALUMINUM ALLOY 7075 BAR, ROD, WIRE AND SPECIAL
35 |QQ-A225/9 E | SHAPES; ROLLED, DRAWN OR COLD FINISED
B (PEFER TO SAE AMS-QQ-A225. ASTM B221)
CHROMIUM PLATING (ELECTRODEPOSITED)
36 JQQ-C-320 class2 type2 B |(REFER TO SAE AMS-Q0-C320)
O T0
QQ-C-390 #955 ;
QQ-C-390 #955 typel; COPPER ALLOY CASTINGS (INCLUDING CAST BAR)
4 |QQ-C-300 4955 type2; 5 |(PEFERTO ASTM B22, ASTM B30, ASTM B61, ASTM B62,
QQ-C-390 alloy#325 type 1 ASTM B67, ASTM B505, ASTM B584, ASTM B763, ASTM B770,
or2: ASTM B806, AMS 4842, AMS 4845, AMS 4855, AMS 4860, AM
QQ-C-390 alloy#325 type 1
o 3.
1 [QQC330%  |[COPPERBERYLLIUM ALLOY BAR, ROD,ANDWIRE (COPPER
3 100-C-530 alloy # 172; ALLOY
39 JQo-C-630
40 JQQ-P-415 type2 class3 X
S Ve
QQ-P-416 class 2 type 2;
41 |QQ-P-416 class 2 type 3; F  |PLATING, CADMIUM (ELECTRODEPOSITED)
QQ-P-416 class 3type 2;
00-P-416 class 3 type 1:
o loos76s L [FTEEL, STAINLESS AND HEAT RESISTING, ALLOYS, PLATE,
2R SHEET AND STRIP (REFER TO ASTM A240, ASTM A666. ASTM A693)
PLUG AND BLEEDER — SCREW THREAD
‘P’ AN 814-5DL (REFER TO SAE AS5169)
AN 996-1. AN 99616 : AN
44 |996-20 RING —-LOCK
AN 996-22 . AN 996-28
FED STD 595 . }
45 oD STANDARD 595 COLORS USED IN GOVERNMENT PROCUREMENT
46 |sss-700
47 |sss-701 x
48 [aTp 8243 X
49 [a1p 8425 X
50 |ATP 8333 X
51 |ATP 8334 X
52 JATP 10533 X

2/3




QUALITY CONTROL PROCEDURE LIST

ITEM NO. REVLTR] TITLE NOTE
53 |ATP 10535 X
sa las a1 ¢ |® FIRE RESISTANT PHOSPHATE ESTER HYDRAULIC

7 FLUID FOR AIRCRAFT
55 |AS 5272 type2 4
56 |AMS 2430 L [SHOT PEENING
57 JAMS 2431 PEENING MEDIA GENERAL REQUIREMENTS
58 JAMS 2431/1 PEENING MEDIA CAST STEEL SHOT, REGULAR (45-52HRC)
59 |AMS 243172 PEENING MEDIA CAST STEEL SHOT, HARD (55-62 HRC)
60 |AMS 2438 CHROMIUM COATING THIN, HARD, DENSE DEPOSIT
61 [AMS-4109 X
ALUMINUM ALLOY, DIE AND HAND FORGINGS
62 [SAE AMS-4149 C  [5.6Zn-2.5Mg-1.6Cu-0.23Cr (7175-T74)SOLUTION AND
PRECIPITATION HEAT TREATED UNS A97175
PHOSPHOR BRONZE BARS, RODS, AND TUBING
63 [PAE AMS-62 © _|95Cu-55n HARD TEMPER UNS C51000
ALUMINUM BRONZE. BARS, RODS, SHAPES.
TUBES.AND FORGINGS 81.5
64 [SAE AMS-4640 F |Cu-10.0A1-4.8Ni-3.0Fe DRAWN
AND STRESS RELIEVED (HR50) OR TEMPER
ANNEALED (TQS0) (UNS C63000)
STEEL, CORROSION RESISTANT. BARS.WIRE,
65 |SAE AMS-5630 G |AND FORGINGS 17Cr-0.52Mo
(0.95-1.20C) (SAE 51440C) (UNS $44004)
STEEL. CORROSION RRESISTANT. BARS, WIRE.
FORGINGS. TUBING, AND
66 |SAE AMS-5643 P | RINGS 16Cr-4.0Ni-0.30(Cb+Ta)-4.0Cu
SOLUTION HEAT TREATED, PRECIPITATION
HARDENABLE UNS S17400
STEEL. CORROSION RESISTANT. BARS. WIRE,
FORGINGS, RINGS, AND
EXTRUSIONS 15Cr-4.5Ni-0.30Cb-3.5Cu
67 [PAE AMS-2659 % | CONSUMABLE ELECTRODE MELTED
SOLUTION HEAT TREATED, PRECIPITATION
HARDENABLE UNS $15500
68 |ASTM E-1417 X
69 JAMS-2442 MAGNETIC PARTICLE ACCIPTANCE CHITERICA FOR PARTS
70 |AMS-2759/3 X
71 |aST™ E-1444 STANDARD PRACTICE FOR MAGNETIC
_ PARTICLE EXAMINATION
7 lo-a-s48 D  [ANTIFREEZE/COOLANT. ENGINE : ETHYLENE
B} GLYCOL. INHIBITED. CONCENTRATED (USE A-A-870)
LUBRICATING OIL. GENERAL PURPOSE, PRESERVATIVE
73 [VV-L-800 C  |(WATER-DISPLACING. LOW TEMPERATURE)

(SUPERSEDED BY MIL-PRF-32033)
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80O NORTH LINDBERGH BOULEVARD
ST LOUIS MISSOURI
Uu.5.A. 63166

Emergency Telephone: 314-694-4000 (CALL COLLECT)
Distributor: MONSANTO CANADA INC

2330 ARGENTIA ROAD
MISSISSAUGA ONTARIO
CANADA LSM 264
Telephone: 416-826-9222
Telex: 06219651

423 ST PATRICK STREET
LASALLE RQUEBEC

CANADA HBN 2H3
Telephone: 514-368-4850

Emergency Telephone: 314-366-33588 (CALL COLLECT)
613-996-6666 (CANUTEC)

LK I
MONSANTO PRODUCT NAME MONSANTO COMPANY
800 NDRTH LINDBERGH BLVD.
SKYDROL 500B-4 FIRE RESISTANT ST. LOUIS, MO 63167
HYDRAULIC FLUID EMERGENCY PHONE NO.

(CALL COLLECT)
(314) 694-1000

PRODUCT IDENTIFICATION
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Skydrol 3500B-4 fire resistant hydraulic fluid is a proprietary product. The
formulation is a trade secret of Monsanto Company. All components of Skydrol
500B-4 hydraulic fluid appear on the Inventory of Chemical Substances published
by the U.S. Environmental Protection Agency (EPR) under the authority of the
Toxic Substance Control Act (TSCA).

Chemical Family: Phosphate Esters with performance additives.

by the U.S. Department of Transportation
Label Requirement: Product Label

U.S. Surface Freight
Classification: Hydraulic Systems Fluid, other than Petroleunm.

Report Quantity (RE)
Under U.S. EPA CERCLA
Regulations: Not Listed

Hazardous Chemical (s)
Under 0SHA Hazard



Communication Standard: This product contains, as components, the substances
listed below which are identified as hazardous
chemicals under the criteria of the 0SHA Hazard
Communication Standard (29 CFR 1910.1200):

Tributyl Phosphate (CAS No. 126-73-8)
Dibutyl Fhenyl Phosphate, (CAS No. 2528-36-1)

WARNING STATEMENTS

CAUTIONI
MAY CAUSE IRRITATION TO EYES, SKIN, AND RESPIRATORY TRACT

PRECAUTIONARY MEASURES
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Avoid contact with eyes, skin, and clothing
Avoid breathing vapor or mist.

Use with adequate ventilation.

Keep container closed.

Wash thoroughly after handling.

Emptied container retains vapor and product residue. Observe all labeled,
safeguards until container is destroyed. DO NOT REUSE THIS CONTAINER.

FIRST AID: IF IN EYES, immediately flush with plenty of water. Call a
physician if irritation persists. :

IF ON SKIN, immediately flush with plenty of water. Wash clothing before
reuse. :

IF INHALED, remove to fresh air. If not breathing, give artificial
respiration, preferably mouth-to-mouth. If breathing is difficult, give

oxygen. Call a physician.

Eye Protection: Wear chemical splash goggles and have eye baths available
where there is significant potential for eye contact.

Skin Protection: Wear appropriate protective gloves that provide a barrier and
protective clothing to prevent skin contact. Consult glove manufacturer to
determine appropriate type glove for given application. Wear a face shield and
an apron that provides a barrier when splashing is likely. Wash contaminated
skin promptly. Launder contaminated clothing and clean protective equipment
before reuse. Wash thoroughly after handling.



Respiratory Frotection: Handling this product at room temperature should not
present an inhalation hazard since the aaterial has a low vapor pressure. If
the material is heated and released or aerosolized in a mist form in excessive
concentrations, use NIOSH/MSHA approved respiratory protective equipment.
Consult respirator manufacturer to determine type equipment for given
application. Respiratory protection programs must be in compliance with the
OSHA Respiratory Protection Standard (29 CFR 1910.134).

Ventilation: No special ventilation is required besides good room ventilation.
If heated material is released or aerosolized, local mechanical exhaust
ventilation should be used at the source of air contamination.

Airborne Exposure Limits:
Product: Dibutyl Phenyl Phosphate (CAS5 No. 252B-36-1)

DSHA PEL: None Established
ACGIH TLV: None Established

Product: Tributyl Phosphate (CAS No. 126-73-8)

OSHA PEL/TWA: 3§ mg/m3 (0.4 ppm) time-weighted average
ACGIH TLV/TWA: 2.5 mg/m3 (0.2 ppm) time-weighted average
ACGIH TLV/STEL: 3§ mg/m3 (0.4 ppm)

Flash Point: 320¢ Method: Cleveland Open Cup
Fire Point: 3504 Method: Cleveland Open Cup
Autoignition Temp.: 730f Method: ASTM D-2133

Extinguishing Media: Water spray, foam, dry chemical, carbon dioxide or any
Class B extinguishing agent.

Special Fire Fighting Procedures: Fire fighters or others exposed to products
of combustion should wear full protective clothing including self-contained
breathing apparatus. Equipment should be thoroughly decontaminated after use.

“Unusual Fire and Expfoéibn Hﬁié?ﬁgg ProdﬁE{g of decomposition include
hazardous carbon monoxide, carbon dioxide, and oxides of phosphorus.

Stability: Product is stable under ordinary conditions of handling and storage
and under continued use up to approximately 230-275¢.

Materials to Avoid: Exposure to strong oxidizing agents may result in
generation of heat and combustion products.
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Hazardous Decomposition Products: Oxides of phosphorus may form. No other
uniguely hazardous decomposition products are expected. 1§ the product is
burned, as with any organic material, carbon monoxide and soot can be produced.

Hazardous Polymerization: Does not occur.

The following information presents both human experience and the results of
scientific experiments used by qualified experts to assess the effects of
Skydrol S00B-4 fire resistant hydraulic fluid on the health of industrially
exposed individuals and to support the Precautionary Statements and
Occupational Control Frocedures recommended in this document. To avoid
misunderstanding, the data provided in this section should be interpreted by
individuals trained in evaluation of this type of information.

Human Experience

Dermal contact and inhalation are expected to be the primary routes of
occupational exposure to Skydrol 500B-4 fire resistant hydraulic fluid. Eye
contact with this product has been reported to produce marked pain in the eyes
but has not been reported to cause damage to the eyes. Irritation in the forms
of drying and cracking of exposed skin may be caused by repeated or prolonged
skin contact with this material. Exposure to the aerosolized Skydrol 500B-4
fluid or vapors of Skydrol S00B-4 hydraulic fluid produced at high temperatures
has been reported to produce nose and throat irritation accompanied by coughing
and wheezing. Inhalation of Tributyl Fhosphate, a component of Skydrol 500B-4,
at concentrations above the recommended TLV may cause nausea and headache.

Toxicological Data
Data from Monsanto studies indicate the following:
Skydrol ©S00B-4 fire resistant hydraulic fluid

Oral LD3C (Rat): 2,200 mg/kg, Slightly Toxic
Dermal LDSO (Rabbit): Greater than 7,940 mg/kg, Practically Nontoxic

Skin Irritation (Rabbit): (FHSA) 2.5 on a scale of 8.0, Slightly Irritating

Vapor Inhalation 4-hr
LC50 (Rat): Greater than 4.5 mg/l. No mortality was observed at

4.5 mg/l, the highest atmostpheric concentration
achievable in this study.

HEALTH EFFECTS SUMMARY - CONTINUED

Patch testing of 33 human volunteers with Skydrul S00B-4 hydraulic fluid
produced no positive reactions following initial application; 14 out of 53
subjects displayed reactions during subsequent induction exposes. No reaction



was observed on challenge. Skydrol 500B-4 fluid is not considered a primary
irritant or a dermal sensitizing agent.

Components

Data from Monsanto studies and from the available literature on the components
of Skydrol S00B-4 hydraulic fluid which have been identified under the criteria
of the OS5HA Hazard Communication Standard (29 CFR 1910.1200) are discussed

below:

Dibutyl Fhenyl Phosphate

Patch testing of 50 human volunteers with dibutyl phenyl phosphate
produced positive reactions in 2 out of 50 subjects following the
first two applications; no positive reactions were observed during
subsequent repeated induction exposures. No reaction was observed on
challenge. Dibutyl phenyl phosphate is not considered a primary
irritant or a sensitizing agent.

A neurotoxicity study was conducted with dibutyl phenyl phosphate in
adult hens, Adult hens were dosed orally with a single dose of

1.34 g/kg. This dose was repeated 21 days later. No gross signs of
neurological effects and no microscopic evidence of demyelination in
brain, spinal cord or sciatic nerve were observed.

Dibutyl phenyl phosphate was applied to the intact and abraded skin of
rabbits at dosages of 10, 100, and 1000 mg/kg/day for & hours/day,

5 days/week for 3 weeks. Dermal irritation was observed at the site
of application. GSignificant reductions of plasma cholinesterase
activity were determined for high-dose males and females and for
mid-dose males. Slight reductions in brain and erythrocyte
ctholinesterase activities were determined for high-dose males and
females and for high-dose males, respectively. No other adverse
biochemical, hematological or urinalysis effects were observed. -The
systemic no-effect level was considered to be 10 mg/kg/day.

Dibutyl phenyl phosphate was administered to rats at dietary
concentrations evquivalent to 50, 150 or 500 mg/kg/day for 90 days.
Decreased body weight gains and food consumption were observed at the
high-dose expasure level. Increased liver weight/liver-to~body weight
ratios and decreased lung weights were observed in the mid- and/or
high-dose exposure groups. Hematologic parameter alterations were
reported in all treatment groups; biochemical parameter alterations
were reported in the high-dose group. Histopathologic lesions were
noted in liver, kidneys, bladder, and ovaries of most treatment

In a subsequent 90-day study, rats were administered dibutyl phenyl
phosphate in the diet of a dosage of 5 mg/kg/day. No adverse
hematological or histopathological effects and no changes in plasma or
erythrocyte cholinesterase activity were observed.

No teratogenic or fetotoxic effects were observed in the offspring of
rats administered dibutyl phenyl phosphate by gavage at a dosage of 3,
30 or 300 mg/kg/day on days & through 15 of gestation. No maternal
toxic effects were observed at any treatment level.




Dibutyl phenyl phosphate was evaluated for mutagenic or genotoxic
potential in the following systems: microbial assays with five
Salmonella strains and one strain of Saccharomyces yeast; in vitro
induction of L517BY TK mouse lymphoma cell point mutations; and a
hepatocyte primary culture/DNA repair assay. No mutagenic activity
Wwas observed in any of these assays.

Tributyl Phosphate

Single intraperitoneal injections of tributyl phosphate at dosages of
850 to 1,000 mg/kg were reported to cause paralysis in mice.

A neurotoxicity study was conducted with tributyl phosphate in adult

hens. Adult hens were dosed orally with a single dose of 1.84 g/kg.

This dose was repeated 21 days later. No gross signs of neurological
effects and no microscopic evidence of demyelination in brain, spinal
cord or sciatic nerve were observed.

Tributyl phosphate was administered to rats by gavage at doses of 0.28
and 0.42 ml/kg/day for 14 tonsecutive days. Decreased body weights
were reported in all treatment groups at 7 days and in low-dose
females at 14 days. Conduction velocity of the caudal nerve was
reduced in high-dose males. Increases in refractory periods of caudal
nerve were reported in high- and low-dose groups. Morphological
alterations in unmyelinated fibers were reported in the high-dose
groups. No axonal degeneration was observed.

Rats were administered tributyl phosphate by gavage at dosed of 0.14
to 0.42 ml/kg/day for 14 consecutive days. Alterations in organ
weights and hematological and biochemical parameters were reported in
low- and/or high-dose treatment groups. One of 4 male rats in the
high-dose group examined for histopathological changes was reported to
show degenerative changes in the seminiferous tubules. No other
histopathological abnormalities were observed.
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Reduced body weights, reduced feed consumption and altered organ
weights with decreased serum enzyme and glucose levels and increased
cholesterol and/or urea nitrogen levels were reported in male rats fed
dietary concentrations of 0.35% and 1.0% tributyl phosphate for 10
weeks. Blood coagulation times were also prolonged following this in
vivo treatment with tributyl phosphate, brain cholinesterase activity
was significantly elevated. Activities of serum and liver

brain and liver homogenates and serum with tributyl phosphate, no
change in cholinesterase activities were reported.

Rats were fed diets containing tributyl phosphate at levels of 8, 40,
200, 1000 or 5000 ppm for 90 days. Hematological, biochemical, and
coagulation parameter changes and increased liver weights were
reported in the high-dose animals. Urinary bladder hyperplasia was
observed among male and female rats at 5000 ppm and among males given
1000 ppm. In a separate study, male and female rats given tributyl
phosphate by gavage at levels of 0.20 and 0,30-0.33 ml/kg/day 3
days/wrek for 1B weeks were also reported to exhibit urinary bladder

hyperplasia.

Another feeding study was conducted in rats with tributyl phosphate at



a dietary level of 0.5% for 9 weeks. Decreased body weights and
altered organ weights with increased urea nitrogen levels were
reported. No adverse effects on hematological parameters, blood
coagulation time, or serum enzyme activities were reported.

Cholinesterase activities of human red cell hemolysate (substrate
concentration 1x10-3 M.acetylcholine) and human plasma (substrate
concentration 1x10-2 M acetylcholine) were reported to be inhibited by
tributyl phosphate in vitro.

Tributyl phosphate administered intraperitoneally to rats at dosages
ranging from 16 to 226 mg/kg produced a dose-dependent increase in
serum -glucuronidase activity. No effect on serum cholinesterase
activity was reported at any dose level tested.

No mutagenic activity was reported in microbial assays using
Salmonella and Escherichia organisms or in a sex-linked dominant
lethal assay in Drosophila.

Following a single oral dose (14 mg/kg) of radiolabeled tributyl
phosphate to male rats, 50%, 104 and 6% of the administered radiolabel
was reported to be excreted in urine, exhaled air, and feces,
respectively, within one day. Male rats given a single
intraperitoneal dose (14 mg/kg) of radiolabeled tributyl phosphate
were reported to excrete 70%, 7% and 4% of the administered radiolabel
in urine, exhaled air, and feces, respectively, within one day.

Additional Information

A Threshold Limit Value (TLV) has been established by the American Conference
of Governmental Industrial Hygienists for tributyl phosphate. For further
information on tributyl phosphate, please refer to the current edition of the
Documentation of Threshold Limit Values.

Appearance: Clear, purple, oily liguid

Boiling Point @ 267 mm Hg (Based on Vapor Pressure Data): Approximately

Pour Foint: Less than -BOf (Maximum)

Specific Bravity (25/25c): 1.052-1.,060

Viscosity @ 100¢: 10.8-11.46 cs

Refractive Index, n 23/D: 1.8446-1.474

Note: These physical data are typical values based on material tested but may

vary from sample to sample. Typical values should nat be construed as a
guaranteed analysis of any specific lot or as specification items.



SPILL, LEAK AND DISPOSAL INFORMATION
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Emergency Spill and Leak Information: Absorb spilled or leaked material on
clay, sandust, or other absorbent material and dispose of as recosmended below.

Disposal Information: Waste should be incinerated or disposed of in a
hazardous waste landfill. Either disposal route should be in accordance with
all local, state or federal regqulations, This material should be not be
spilled, dumped, rinsed or washed into sewers or public waterways.

ADDITIONAL COMMENTS
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Environmental Toxicity Information:
Skydrol 500B-4 fire resistant hydraulic fluid

48-hr ECS50 Daphnia magna: 4.5 mg/l, Moderately Toxic
48-hr ECS50 Algae (Chlorophyll): 7.1 mg/1, Moderately Toxic
96-hr ECS0 Algae (Cell Count): 8.9 mg/l, Moderately Toxic
96-hr LCS50 Fathead Minnow: 3.0 mg/l, Moderately Toxic
96~hr LCS0 Rainbow Trout: 2.6 mg/l, Moderately Toxic

Dibutyl Phenyl Phosphate

96-hr TC30 Bluegill Sunfish: Estimated to be between 1 and 10 ppm, Moderately
Toxic
14-Day LCS0 Rainbow Trout: 2.4 mg/l

Daphnia magna were exposed to dibutyl phenyl phosphate concentrations of 0.014,
0.028, 0.0355, 0.092 and 0.25 mg/1 through one generation (21 days). Increased
mortality, reductions in the total length of Daphnia at 7 days and reductions
in the percent of gravid females were observed at 0,25 mg/l. The maximunm
acceptable toxicant concentration was greater than 0.092 mg/l1 and less than

0.25 mg/l.

Rainbow trout eggs were exposed to dibutyl phenyl phosphate concentrations
ranging from 0.007 to 0.110 mg/1l. No treatment-related effects were observed
on hatchability of eggs or on growth and survival of the fry. The aaximunm
acceptable toxicant concentration was greater than 0.110 mg/l.

a semi-continuous activated sludge test; this material was classified as
readily degraded. 1In a river die-away study, dibutyl phenyl phosphate was
classified as being readily degraded.

Tributyl Phosphate
Tributyl phosphate was evaluated in a semi-continuous activated sludge test,

the Thompson-Duthie-Sturm biodegradation assay and in a river die-away test.
Based on results from these assays, tributyl phosphate was classed as readily

degraded.
Product Qualifies under the following specifications:

BMS 3-1iF, Type IV, Class 2, Grade A
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Summary of PRIDE Requirements

The following Summary provides a highlight of some of the key requirements
of the PRIDE Manual (Process Requirements In Developing Excellence).

For details, please refer to the actual PRIDE Manual (available on-line at
www.messier-dowty.on.ca; username: supplier; password: sd99sugp).

1) Process Approvals (PRIDE Sections 4.9 & 5.2)

Any drawing where DCMP 163 is called out (“Control Requirements for Fabricators of Designated
Parts”) requires the Manufacturing Plan and Special Process Techniques to be approved by MDI
(Messier-Dowty Inc.) prior to the commencement of production. (In order to meet delivery
commitments, the Supplier is allowed perform rough machining operations, up to Heat Treat, prior to
receipt of the MDI-approved Plan / Techniques). MDI’s Quality Engineering Dept. reserves the right to
request the Manufacturing Plan and Special Process Techniques for non-DCMP 163 parts, as well.
Following MDI approval, the Manufacturing Plan and Special Process Techniques become “FROZEN”.

Special Process Techniques must be submitted for the following processes: Heat Treatment, Shot
Peening, NDT, Grinding and other Part-Specific processes. (Non-part-specific processes, such as
Chrome per QQ-C-320, or Cadmium Plating per QQ-P-416, are exempt).

A Technique Sheet No. (TS No.) will be issued for each Manufacturing Plan and Special Process
Technique upon approval by MDI. Any significant changes to the Manufacturing Plan or Special
Process Techniques must only be implemented after re-submittal and approval by MDL.

To ensure that parts are processed in accordance with approved procedures, the TS No. for each Special
Process Technique should be incorporated into the Supplier’s Manufacturing Plan. Also, the TS No.
must be specified on Purchase Orders issued from Suppliers to approved Process Sources.

For example, a typical Purchase Order should read:

Parts to be Heat Treated per AMS 2759B and TS002211 Rev. 1
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Following is a simplified chart showing the developmental stages of the Manufacturing Plan and Special
Process Techniques in the production of Critical Parts:

Supplier analyzes Manufacturing Plan &
Drawing & Specifications Special Process Techniques
Approved by MDI

T - .
o v oo v

Supplier raises Supplier Manufacturing Plan &
a Query Form submits Manufacturing Plan Special ProcessTechniques
if required Special ProcessTechniques are FROZEN

2) Serialization (PRIDE Section 5.3)

When the drawing (and MDI Purchase Order) calls out serialization for detail parts, sub-assemblies,
assemblies, or LRU’s (Line Replacement Units), the Supplier is required to submit a Request for
Serialization Form to MDI (Att’n: Linda MacBurnie), at the onset of manufacture. Starting Serial
Numbers are issued by MDI, and take the following form: ABC-xxxx

Supplier’s own prefix 4-D1git Number
(confirmed by MDI) assigned by MDI

The Supplier must maintain a Log of Serial Numbers for each part Number, to ensure traceability. Serial
Numbers must not be duplicated throughout the lifetime of the product!

Note: The Kit Serial Number (on the Kit Warrant Form and the Kit label) also has a sequential Serial
Number:- 1,2,3,4, etc. (based on quantity of deliveries).

The serial number of details and assemblies shall not change and restart from zero, when there is a
configuration change. The serial number is controlied by the base part number.

Serial Number AB(IJ-O200. . ABC-|0231 .. ABCIO273 .o ABC'-0302. .
Part Number 9867-1 9867-3 9867-5 9867-7
Configuration
(Dash Nos.)
Base P/N
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For LRU’s, the Serial Numbers are controlled as above, and the Year of Manufacture is added. as
follows:

ABC-0012-00
¥ Year of manufacture
Serial No.

Following issuance of the starting Serial Number from MDI, Serialization Control is the responsibility
of the Supplier. MDI will conduct audits of the Supplier’s Serialization Controls on a periodic basis.

3) FAIR’s - First Article Inspection Reports (PRIDE Section 5.1)

First Article Inspection of all detail components, sub-assemblies and top assembly must be performed on
one piece part of the first manufacturing batch. The part is chosen and tagged by the Supplier.

For continuous production, FAIR’s are to be performed once every 5 years. However, if there has been a
break in production of two years or more, a new FAI must be performed again, when production of the

same part resumes.

FAI FAI Continuous production
e —»>
FAI FAI Lapse in PO
P New i
End R | PO i »
0 1 2 3 4 6 Time'(yrs)

2 years or more break in production.

FAIR’s (First Article Inspection Reports) are required for all Part Numbers, including details, sub-
assemblies, assemblies, and LRU’s. Here are the general rules that apply when completing FAIR’s:

1. 100% of the drawing dimensions and drawing features / notes must be measured / recorded
. the First Article Part must be labelled with a “Sample Parts” Tag
3. a marked-up print (with each dimension and drawing note clearly identified by a number,
corresponding to the item on the FAIR) must accompany the First Article Paperwork
4. copies of all supporting documentation (Material Certs., Special Process C. of C.’s, Acceptance
Test Procedures / Acceptance Test Reports (ATP’s / ATR’s), etc., must accompany the FAIR
5. the weight must be recorded for each detail component. ’
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For Assemblies, the organization of the FAIR
package should reflect the Assembly
sequence:

4———— Top Assembly Level:
Interface Dimensions and all Drawing Notes.

4 Sub-Assembly Level: = T,

A separate FAI Report is required for each
sub-assembly, consisting of all Drawing Notesl
and dimensions

W Detail Part Level
Supplier must complete FAR's for Detail
Parts within the Assembly

4) Concessions / NCR’s - Non-Conformance Reports (PRIDE Section 3.5)

A Concession is a Non-Conformance Report, recorded by the Supplier, and submitted to MDI for
disposition. The actual non-conforming parts must be held in quarantine at the Supplier’s facilities,
pending MDI disposition.

In order for MDI to respond with the correct disposition, the Supplier must provide a complete and clear
description of the non-conforming condition. Provide photos or sketches if possible, to clarify the defect
description. If the Supplier requires guidance as to what information should be provided on the
Concession Form, they are advised to contact the applicable Quality Engineer. Complete instructions on
how to properly fill out a Concession form are found in section 5.5 of the PRIDE Manual.

Where applicable, the Supplier may propose a desired disposition and rework / repair method which
may be workable for them.

Each Concession should apply to one Supplier (Internal) Job Number only.

Multiple defects on the parts (within the same Job Number) can be listed under separate items on the
Concession form.

Attachments to Concessions shall reference the Part Number and internal Job Number.

The Supplier must complete all 5 blocks of the “Corrective Action” Section of the Non-Conformance
Record. Attach extra pages if additional space is required.

All Parts delivered to MDI which are on Concession must be accompanied by hard copies of the MDI-
dispositioned Concessions. Also, the Concession Nos. must be recorded on the C. of C.’s.

For Kits, a hard copy of applicable “closed” (i.e.: MDI-dispositioned) Concessions are to be shipped
together with the kit, attached to the Kit Warrant.
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S) Delivery Documentation (PRIDE Section 5.4)
Details and Assemblies( no functional tests required)

For Detail Parts and Assemblies (which do not require ATP’s / ATR’s), the following documentation
must be supplied with each shipment:

C. of C. (Certificate of Compliance), and Supplier Warrant of Material (or if the part is classified
on the drawing as critical (DCMP 163).

LRU’s (Line Replacement Units)

For LRU’s (Line Replacement Units), the following documentation must be supplied with each
shipment:

C of C, ATR (Acceptance Test Record), Build Record.
Kits
For Kits, the following documentation must be supplied with each shipment:

Kit Warrant (Form to be supplied by MDI) and Supplier Warrant of Material (for DCMP 163
parts only), ATR, Concessions (include hard copies).

Note: All related documents must be maintained at the Supplier’s facilities, and made available to
MDI for review at any time.

6) Forms (PRIDE Section 5)

The following commonly-used PRIDE forms are available on-line in the Quality Assurance section of
Messier-Dowty-Toronto’s Web-Site (www.messier-dowty.on.ca username: supplier; password:
sd99sugp). The forms are in both WORD and Adobe file formats:

Non-Conformance / Concession Record

First Article Inspection Report

Supplier Warrant of Material (Front and Continuation Sheets

Supplier Query Form

Serial Number Requisition Form

Sample Part Tag (also available in self-adhesive form, through Messier-Dowty’s Supplier
Development Dept.)

AU .
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