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Eclipse Aviation

Costs less than $1.4M
Jet speeds, safety, comfort

Operating costs significantly lower than
current options

6 occupants

Can operate out of over 10,000 U.S.
airports

Advanced all-glass cockpit
Certified for single-pilot flight

First startup in 40 Years to fly a new
passenger jet design

2200+ sold




Eclipse 500 Jet Performance

Takeoff Distance 2,155 ft
Sea level, ISA to 50 ft @ MGTOW

Landing Distance 2,040 ft
Sea level, ISA @ 4,600-Ib landing weight

Rate of Climb - 2 engines 2,990 ft/min
Rate of Climb - 1 engine 888 ft/min
Time to Climb - 35,000 ft 19 min
Takeoff at 5,000 ft at 68°F 3,350 ft
(1,524 m at ISA +15)

Single Engine Takeoff Climb at 5,000 ft at 68°F 293 ft/min
(1,524 m at ISA + 15)

Single Engine Service Ceiling 25,000 ft
Cruise Speed 375 kt
Vso 67 kt
Vmo/Mmo 285 kt /0.64 Mn
Max. Altitude 41,000 ft
Range, 4 occupants 1,280 nm
NBAA IFR, 100 nm alternate,

200-Ib Pilot, three 170-Ib passengers

Range, 4 occupants 1,395 nm

IFR 45-minute reserve




Loaded with Standard Features for

Safety and Comfort

Twin turbofan engines
Automotive-quality appointments
Leather upholstery

Semi-club and six-seat
configurations

Comprehensive avionics suite
standard to maximize safety

Dual-zone air conditioning and
heating to assure pilot and
passenger comfort

Pressurized baggage access




500 peoplE@ -,ed Eclipse500

dey Vel omem



Abstract

- The high demand of tested and proven parts
faces the shortest time-to-market in aerospace
and defense. In addition, frequently occurring
budget problems require a rapid product
development, which can only be achieved by
combining proven processes in design with new
Integration technology. | will discuss the software
and process used in wire harness development at
Eclipse Aviation and present current technologies
and best practices for meeting them.
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COTS manag

COTS-Manager

File Help
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COTS manager continued

W COT5-Manager =] ]

Search TcE
n

TC Eng IEZCabIe | Pert Famiy | 3D Viewer |IH5 | Canlane | Pennfast | DZUS | FLOWTECH | HELOK | ITw FASTEX | POSITRONIC | SPAL<|»
€ Home o d38999-26-e

database i
- () stdadmin_imported_parts

B
[ (£ Mailbos
= L Mewstuff

- Import .prt
files, source =
data to TcE

- View NX model = -

. Create and edit _ s

-] CLICK BOND
-] steve adams
-] mike aldridge
| Find
- - () 038935326 =
variants

. C r e at e - (21 Family Members
snapshots ’ f

-] ian campbel
A E
Item 10:[D38595 28 a| = e

-] tony d
¢l ben dees

| o e e e e e T e e e e[ e o [

COMMECTORS, ELECTR L PLUG, CIRCULAR, THREADED, AIGHT, REW E CRIMP CONT!

Shapshat...

0%
| - 4




COTS-Manager
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E3 Component creation

Create new
component in
the e3 library.

Define the top
level of this
connector
(BOM part
number,
description,
etc.)

Component

~Type

" Cable

7 Wire Group

T Teminal

* Connector

" Sub-circuit

™ Standard device

Fleaze select the type of component to be created.
Drefine name and unique identifier of the new component.

1 Base Seftings

Mame and unique identifier of the new companent;

Mame:
“Wersion: 1 * curent " old
“Wersion tet: |<n0 entry lj

Unique identifier:  |J -

Llze attributes and structure of the fallowing compaonent;

I ame: |D38999-2DFA35PN
Wersion: 1 -

Use supply for new component:

|<n0 entry:

| Mest > | Finizh Cancel

Component Wizard - Properties

Component name:

Fleaze enter the component-specific attributes.
Select the 'Mame' column to add attibutes.

MewComponentd Yersion: 1

Mame Entry

o Alkernate Component <no entry =

ou ArticleMumber D38999-20FA35PN
| o Class COMNN_D353999
" | ou Description Receptacle, Walmount; & Pos, 6#220; Pins; {D38999-20F
" EAC_Acc <na entry >
| o LASTACC <no entry s
" Rating_mazx | =na enkry =
" Rating_rin <no enkry >
e Rating_norm =no enkry =
| o Revisor <na entry >
" Supplier <no enkry =
| o Supplieralt | <no entry

< Back | Mest > | Finizh Cancel




E3 component creation continued

" D efl n e Component Wizard - Connector Structure E| Component Wizard - Connector Master E|
g ra p h I C aI Pleaze decide whether to use the existing connector structure Please decide whether to use or not the master symbal.
of create a new structure for the new connector. Select the desired symbal.
p p Component name:  MewComponentd Wersion: 1 Component Mame:  MewComponentd Yersion: 1
and displayed e i
™ Use curment structure, GR.A35 lJ

/I MJ.M.DEF =l
The structure cannat be X

text by modiied | . ”- |

* Make new copy.

I " The existing structure can "
assigning w

= Block symbal-

Whomd

Fronl of
Back of

" Completely new structure.

.
a ro r I at e An empty structure iz used LML, j A X
that must then be

completed

Sym bo IS to Number of pins:
component.

= X

< Back | Mext » | Finish Cancel < Back | Mest» | Finizh Cancel




Qualified NX parts

- Components
need routing
characteristics
added to
complete pin
to pin
connection
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24-117502-2004_01 - E*.cable - [Sheet 2]
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usag e = +] ” 24K03E02 STD.TERMINAL
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CIM-Team E3 continued
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Pin manager creation of .cmp and .hrn

B Create Harne =] S
LOC k d Own a File located in: C:A\Documentz and Settingshlee whittentonhhy Documents',

241177031003 ﬂ Create UG Files

h ar n eSS tO Catalog=Ruben;Data Source=50LPRD

D:agram Lizt Diagram To Uze Status
p reve nt fu rt h er 24-117502-2004_01 24-117502-2004_01 Wark Double sk any item i the
Driagram List zo that it will be
d . F included in the Harmess List
[HEHM file]. Double clicki
e S I g n ( re e Z e agairn I.-\Ia:ﬁ remE:e Thzlgiér;?am.

The Statuz column iz the curent

D eS I g n) releaze status of the
" comezponding Diagram.

Harness Lock

Promate From Work to FreezeD State

PROMOTE | CAMCEL

Wer, 7l

Mo of Diagrams : 1



Import of .hrn file

. UG Wiring Auto ” S T R R e s B 5 R ss 534 3000 be 2e —
route:
Connection list
(HRN file)
defines the
point to point
connections
and cross-
section of the
harness at all
locations and
branches

< Connection List Navigator
Wire 1D | From Device
& ACSO001-20

o ACS0010-20M
v ACSO0Z1-20

o ACS0030-20M
" ACSO040-16M
o ACS0072-20

" ACS0120-22

" ADADZ11-20

v’ ADADZZ1-22

o BOA0ZEL-20

v ADADZBL-22

o APS0002-22

" APSOD12-22

" APS0022-22

+ AUDO00Z-2Z

o/ BUDODOT-22

+ AUDOOS1-2Z BL
o AUDODS1-22 GN
+ AUDOOS1-2Z OR
& AUDO0S1-22 SH
" AUDOOS1-2Z WH
& AUDODG1-22 BL
" AUDODA1-2Z SH
o AUDO0G1-22 WH
+" AUD0070-22 BL
" AUDOOT0-22 OR,
" AUD0070-22 SH
" AUDD070-22 WH
+" AUD0075-22 BL
" AUDD075-22 OR,
o AUDO07S-22 SH
" ALUDD07S-22 WH
+/ AUDD100-22 BL
" ALUDDL00-22 OR,
o AUDO100-22 SH
+ AUDO100-2Z WH
+" AUDDO10S-22 BL
" AUDO105-2Z SH
o BUDO10S-22 WH
" AUDO120-ZZN
o BUDOL30-22N
" AUDO151-22 BL
& AUDD151-22 OR.
" AUDO151-27 SH
o AUDDLS1-22 WH
+ BLGODO1-12

+" BLGO00Z-16

1 —

B« |CTFEI P | FESOD S H S

|| 10 -l ][ @ | any ek P e | BRI
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Import of .cmp file

Unigraphics NX 2 - Routing Electrical - [39-108859-1007/a (Modified, Read Dnly) ] - EI|5|
0f Ble Edt View Insert Format Tools Assemblies WCS Information Analysis Preferences Application Window Help =1

DEH& 'BRX v |[EERACET |® -4 -0 ||[LPRIFnE HBM POt ? e 2L
z-2|~lzgs (T HeR 4

®

- Assign each
component its

<44 Component List Navigator

Device ID | connector 1D

v 24R01P02

v 24803P02

. . v 24A03P02EM4
il v 24A03POZENG

identi efDes «
e v 24804POIEN2

Vs 24A04PD1EN

iJ v 24A04PD1EO4

or Reference v
Vs 24804PO1EDE

i3 v 24504P03

- Vs F0ALITEOL-A

- — v 30A11TBOL-B
Designator) ; ’
— v 30A11TEOL-D
o Vs 30ALITEOLTD-2

v 34A01P01

& Vs 34A01POLES

ik} v 34A0SPOL

& v J4A0SPOLES

e 35501P01

] 7 35502F01

% e 39A01P0Z

Vs 33801P04

F v 39801P07

— v 39A01POTES

v v 30AD1POE

¢ Vs 39A01PDZES

— v 39801P03

=) Vs 39A01PO3ES

Vs 39801P1L

v 3PA01PLLES

Vs 39801P12

v 39803101

Vs 39A03101E5

v F4A01101

Vs 7480130165

v FRADIPOL

Vs FEAOLPOLES

v FRADIPOS

Vs 21801PO1

v S1A03P01

Vs 21803P03

e S1A03POSEOT

Vs F1GMLLIDC

e S1GMIZ10C
Vs F1GMLZIDC-TD

JC1 —

[ =[]k & |
I

&[5 @] any %], 7 Lt a0 ]
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BCT aClass - classification

=10l x|

BLT aClass for NX Manager [administrator]

-
Inn File Tool: Help
- C u Sto I Z a b I e ”e __’,l G“J ’.) Find Class \:1: Favarites ﬁ autoClass [ % autoSync H m Dictionary »E LDV alues ‘m BCT Templates

classification e | -
= (=

d33333-20 d38353-23 d38353-24

- Search by
picture, class

| v

‘ Clazs Tree

- [ Inserts
- Lock-Balts
.. (B Locking Devices
. [Ff Nozzles
- [ Mutplates
[ Nuts
- BB Packing “With Fetainer
- B8 Pins
- [ Plates
2 Pulleys
Receptacles
Backshells
Circutt Breakers
+ [ Connector &ccessories

&
o

e
Fants)

d38333-26

&
&t

% :ggggggg ETVO7 mil-c-35012 ms22055 ms24256 ms274TA

O r P d33335-24
430995-26 g

- BB ETVO?

characteristics &

msg;i;i ms27474 ms27478 ms274i4 msZ7508 ms 3100
ms,

- Preferred parts

- [ m=3100

- [ ms3106

Kl

| Attibutes [1] ms336E7E M
.8 8 ¥ 8 | A
D I :I Subclaszes | Mode Documentation | Instance Documentation

| Instances

=1
=
1|l

@) a4




BCT — aClass continued

. BCT aClass for NX Manager [admi rator] P ] o3
Links to
L} =
H e | 0 |H /) Find Class \:s‘ Favorites ﬁ autoClass [ % autaSync JJ m Dictionarny »@ LO% alues % BCT Templates

‘Elass lice MILITARY SPECIFICATION SHEET d
exte rl la - B nserts B (B) COWNECTORS, ELECTRICAL, CIRCULAR, RECEPTACLE,
. [ Lock-Bolts WALL MOUNTING FLAKGE REMOVABLE CRIMP CONTACTS,

[ Locking Devices SERIES 11I1. METRIC

[P Mozzles This specification is approved for use by all Depark-

SOI l rceS A ments and  hgencies of the Department of Defensc.
(- [ Nuts ® ™ . . - . .

) ) The requirements Eor acquiring the product described herein shall consismt

- [ Packing ‘with Retainer of thie specification sheet and the issue of the following specification

[ Pinz listed in that issue of the Department of Defense Index of Specifications
and Standards (DODISS) specified in the solicitation: MIL-C-3B8%99,

- Pulleys
[ Feceptacles

- Template’s
- Integrated

[ Backshels s 7 MAxX
[FR Circuit Breakers 2 PLACES Z max —s] o
@ W' FOR CLASSES ¢ AND M)

Ri
2 PLACES

i = W (FOR CLA F[G.k,
"l (FOR CLRSSES F[o.KS,

A2
2 PLACES

43839323

DETAIL A

with NX
routing

R ETVO7

- [ il-c-39012
ms22055
ms24266
ms27473

13,2/12,7 (FULLY MATED
INDICATOR BAND- RED)

PP P
4 pLACES [@foia(d) 4 PLaces

ms27474
27478
%mszmm CHAMFERED OR ROUNDED FOR DETAILS OF CONNECTOR FRONT
s 4 PLAGES AND REAR END CONFIGURATION, SEE
[P ms27002 DOAr IBEMENT  €DEFIE IFATINNS ;I
[ ms3100 Subclasses | Mode Documentation I Instance Documentation I
[ ms3102
_I o [ 3106 hd ‘Instances [45]
q r
|n] Replaced by | i
|attiutes 1] @ d35933-20135pn =
D | = | @ d38999 20783522 _
. d38399-20fd35:h
@ 439993-20fd35:c
@ 438995-20fd35sn

. d385995-20j95pn
@ 43089959 20i390sn

El
ﬂyﬁlﬂﬂﬂ ﬂdqﬂqqqanmam LILI
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3D Harness ready for audit and formboard
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Harness Audits

1. Weight of harness
2. BOM compare between PSE, NX, .cmp and .hrn
3. Pin Manager with .cmp and .hrn (pin to pin)

HRM/CMP

- [OX]

Exit to
Harness List

Audit
[hagram

At Find 3%8-10288458-1005 HEN
HEHICME HENICME 38-102848-1005.CKEP

E3"

CMP-HRN X

Audit Passed! Do you want to lock harness?




omponent List

B3 Microsoft Excel - 39-10B848-1005.cm
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| PROPRIETARY IMFORMATION

L Allinfarmation and technical data disclosed herein are the property of

| Eclipse Aviation and are not to be duplicated or disclosed to others for

I any purpose without written consent of Eclipse Aviation Alhuguerque R
| Harness Listversion 70

| Date Created: 4/13/2006  5:22:24 PM

| Diagrams used: 24-117502-2004_01 28-108662-2008b 32-108671-2005_01 33-108672-2005_01 39-109611-2005_01 38-112325-2010_03 72-108683-2008_01
| Created by leewhittenton

I Harness Number: 38-108848-1005

| Passed Auditl: 1

1 INIA RefDes FartMumber AlternateP M

30A01POG ETWOBRF-21-25508 D38939-26MG355H
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39A0ZP0SBS |5524852116M-12

[ R e e ] o el Bl e Bl B —
m|”|m|m|h|m|m|_\|D|m|m|ﬂ|m|U‘|h|w|M|_“D|m|m|u|m|m|h|w|m|

an

W 4 » »])\39-108848-1005.cmp / < 2
iDraw~ Li |Auoshapes N\ W [JO A Al &2 8] & & - - A -=
Read HUM




Connection List

crosoft Excel - 3
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| 1 |'PROPRIETARY INFORMATION

| 2 |rAlinformation snd technical data disclosed herein are the property of

| 3 |!Eclipze Aviation and are not to be duplicated or disclosed to others for

| 4 |'any purpose without written consent of Eclipse Aviation Albuguergue R

| 5 |'Harness List version 70
| 6 |!'Date Crestec AM32006  S:22:23 PM
| 7 |'Disgrams used: 24-117502-2004_01 28-108662-2008k 32-108671-2005_01 33-108672-2005_01 39-109611-2005_01 39-112325-2010_03 72-108653-20058_01
| & || Created by lee whittenton
| 9 |'Passed Audit 1
10|
|11 ! CableMame | wirArticleMo Wirehame DeviceFrom  PinFrom DeviceTo PinTo Guage VWireColor  Length  Harness WireType Marking Description | OO0 Diagram
|12 |ACS0T1 REF OhLY ACE011-22 SH 38A01POGES S8 39A402P0SBS 56 White/Black | 47.0443 39-108545-1003 ACS0111-22 0.119|39-108611-2005_01
|13 |ACE0111 M27500-24503T23 | ACS0111-24 BL F9A01POG 40 39A02P05 40 Blue 49.5443 391053481005 ACS0111-24 0.11939-109611-2005_01
|14 |ACEM1 M27500-24503T23 ACS0111-24 OR | 39A01POG 42 39A02P05 42 Crance 49.5443 3910553481005 ACS0111-24 0123 39-109611-2005_01
|15 |ACS0T11 M27300-24503T23 | ACS0M11-24WH  39A01P06 41 | 39A402P03 41 White 49.5443 | 39-1085458-1003 ACE0111-24 0.119|39-108611-2003_01
| 16 |BLGOS30 REF ORLY BLG0530-22 SH 39A01POBBS 53 39A02P0SAS 53 White/Black | 47.0443 39-1088458-1005 BLG0530-22 0.119|32-108671-2005_01
|17 |BLG0S30 M27500-24502T23 | BLGOS30-24 BL F9A01POG 74 39A02P05 74 Blue 49.5443 3910553481005 BLG0530-24 0119 32-108671-2005_01
|18 |BLG0530 M27500-24502T23 BLGOS30-24WH | 39A01P0G 75 39A02P0S 75 White 49.5443 3910553481005 BLG0530-24 0119 32-108671-2005_01
| 19 |BLGOS40 REF ORLY BLG0540-22 SH 30A01POEBES =4 39A02P0SBS 4 White/Black | 47.0443 39-108845-1005 BLG0540-22 0.119|32-108671-2005_01
| 20 |BLGO340 M27500-24502T23 | BLGO0540-24 BL F9A01POG 76 39A02P05 76 Blue 49.5443 39-105348-1005 BLG0540-24 0119 32-108671-2005_01
| 21 |BLG0S40 M27500-24502T23 BLGOS40-24WH | 39A01P0G 77 39A02P0S 77 White 49.5443 3910553481005 BLG0540-24 0119 32-108671-2005_01
| 22 |BLGOS50 REF ORLY BLG0350-22 SH 38A0MPOGES S5 39A02P0SBS S5 White/Black | 47.0443 39-108648-1003 BLG0550-22 0.119|32-1068671-2005_01
| 23 |BLGOSS0 M27500-24502T23 | BLGOS50-24 BL F9A01POG 75 39A02P05 78 Blue 49.5443 391053481005 BLG0550-24 0119 32-108671-2005_01
| 24 |BLG0550 M27500-24502T23 BLGOSS0-24WH | 39A01P06 79 39A02P05 74 White 49.5443 3910553481005 BLG0550-24 0119 32-108671-2005_01
| 25 |BLGOSE0 REF ORLY BLGOS60-22 SH 38A01POGES 56 39A02P0SBS S6 White/Black | 47.0443 39-1085458-1003 BLGOSA0-22 0.119|32-108671-2003_01
| 26 |BLGOSE0 M27500-24502T23 | BLGOSG0-24 BL F9A01POG 70 39A02P05 70 Blue 49.5443 391053481005 BLG0S60-24 0119 32-108671-2005_01
| 27 |BLG0SE0 M27500-24502T23 BLGOSG0-24WH | 39A01P0G 71 39A02P05 71 White 49.5443 3910553481005 BLG0S60-24 0119 32-108671-2005_01
| 28 |BLG0STO0 REF ORLY BLG0570-22 SH F9AMPOGES 57 F9A02P0SBS ST White/Black | 47.0443 39-1055348-1005 BLG0S70-22 0119 32-108671-2005_01
| 29 |BLGOS7O M27500-245D2T23 | BLGOST0-24 BL 39A01PO6 B3 39A02P05 2] Blue 49.5443 | 39-108845-1005 BLGOST0-24 0.119|32-108671-2005_01
| 30 |BLG0STO0 M27500-24502T23 BLGOSTO-24WH | 39A01P0G B9 39A02P05 69 White 49.5443 3910553481005 BLGO0S70-24 0119 32-108671-2005_01
| 31 |CTRL1EO REF ORLY CTRL1601-22 5H | 39A01POGES 512 F9A02P0SBS 512 ‘White/Black | 466035 39-1055348-1005 CTRL1601-22 0123 39-112325-2010_03
| 32 |CTRL1GO M27500-24503T23 |(CTRL1E0M-24 BL 39A01POE 23 39A02P05 23 Blue 466033 | 39-108545-1005 CTRL1601-24 0.12339-112325-2010_03
| 33 |CTRL1GO M27500-24503T23 CTRL1G01-24 OR | 39A01POG 22 39A02P05 22 Crance 46 6085 39-105345-1005 CTRL1601-24 0123 39-112325-2010_03
| 34 |CTRL1E01 M27500-24503T23 CTRLIG01-24'WH | 39A01P0G 24 39A02P05 24 White 46 6085 39-105348-1005 CTRL1601-24 0123 39-112325-2010_03
| 35 |CTRL1G21 REF OhLY CTRL1621-22 53H  39A01POSBES 510 39A402P03BS 310 White/Black | 466033 39-108545-1003 CTRL1621-22 0.119/39-112525-2010_03
| 36 |CTRL1B21 M27500-24502T23 CTRL1G621-24 BL | 39A01POGS 17 39A02P0S 17 Blue 46 6085 39-105348-1005 CTRL1621-24 0.119/39-112325-2010_03
| 37 |CTRL1E21 M27500-24502T23 CTRLIG21-24'WH | 39A01P0G 15 39A402P05 18 White 46 6085 39-105348-1005 CTRL1621-24 0.11939-112325-2010_03
| 38 |CTRL1G31 REF ORLY CTRL1631-22 5H  39A01POGBES 511 38A02P0SBS 511 White/Black | 46.6033 39-1085458-1003 CTRL1631-22 0.119/39-1123525-2010_03
| 39 |CTRL1B31 M27500-24502T23 |CTRL1631-24 BL  39A01PO6 19 39A02P05 19 Blue 46 6033 | 39-1085458-1005 CTRL1631-24 0.119/39-112325-2010_03
| 40 |CTRL1EH M27500-24502T23 CTRL1G31-24'WH | 39A01P0G 20 39A02P05 20 White 46 6085 39-105348-1005 CTRL1631-24 0.11939-112325-2010_03
| 41 |CTRL1EH REF ORLY CTRL1641-22 5H | 39A01POGES |59 F9A02P0SBS 59 ‘White/Black | 466035 39-1055348-1005 CTRL1641-22 0.11939-112325-2010_03
42 |CTRL1E# M27500-24502T23 |(CTRL1E641-24 BL  39A01P0E B5 39A02P05 BS Blue 466033 | 39-108545-1005 CTRL1641-24 0.119/39-112325-2010_03
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Formboard Layout
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Select objects and use MB3, or double-click an object




Manufacture details added
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Teamcenter Harness Datamodel

4 CM Viewer - Teamcenter Engineering V9... E||E|rg|
File Edt ‘iew Tools Deskiop Help
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Back -

Engineering change order

The harness being released

Qﬂ.ﬂ ECO-0000005062/ a-Schematics
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Suggested Best Practices

Definition of routing objects in file
Break down of characteristics and attributes
components interaction with NX routing parasolids
Layering and refset convention
Association of .hrn and .cmp
Importation and assigning
Importance of using proper components
Auto-routing
NX standard routing functionality
Best practices for proper harness build and formboard creation
Interaction with BCT a-CLASS
PDM revision and variant rules
Quality check
Pin Manager audit
BOM audit
NX pin to pin connectivity
Wire weight program
Formboard
Eclipse format
Flattening audit
Problem reporting and defect tracking



Thank you for attending - Questions

Solutions for Product Development

Jim Vosler

Vosler Consulting

ph: 949-305-4612
cell: 949-278-4225 ECLIPSE
jvosler@cox.net AVIATION

On behalf of Eclipse Aviation
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