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Some HarnWare SoftwareOutputs
The following are someexamples of the outputs thatHarnWare software cangenerate:
 High quality engineeringdrawings. Clear and reliable drawings play acrucial role in the successof any design project.
 Point-to-point wiring lists,including calculated wirelengths.
 Fully detailed parts lists.HarnWare softwareautomatically generatesthe parts list table andadds item number balloons into the drawing.Parts lists can also beexported to a spreadsheet, database or word processor.
 Assembly time estimates.HarnWare softwareautomatically adds thedesign details into a‘spread sheet’ containingstandard assembly timesynthetics.

 Wiring schematics andschedules are quicklyproduced using connec-tor plan form data andwiring details from thewire list.
 Lists of codes of practicedescribing harnessassembly techniques and other issues that arerelevant to the partsincluded in the design.
 Files containing cablemarker details can beexported ready for use in marker printing systems such as the Tyco Electronics WinTotal* system. A drawing pageshowing these cablemarker details can alsobe generated.
A sample set of documentsproduced by HarnWaresoftware is shown at theend of this section.
*Tyco Electronics Identification 
product information available at
www.tycoelectronics.com
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HarnWare Design Softwareis Tyco Electronics’ harnessdesign CAD software.Originally developed for use by our own harnessdesigners it is now offeredto our customers so theycan benefit from this powerful tool.
From a simple input ofgeometry, dimensions, connector and wiringdetails, HarnWare softwarecan suggest a designsequence and help withmany aspects of wiring harness design (see diagram). 

HarnWare software is usedinteractively by harnessdesign engineers. Thechoices and calculationsmade by the system canalways be modified to suitspecific requirements.Design data is saved witheach shape in the harnessdrawing. This data can bereviewed simply by movingthe mouse over the partslisted in the Design Wizard.It is, therefore, very easy to incorporate designchanges, modify designconstraints or analyze alternative design solutions.Moreover a design checkercan be used to search for deviations from ‘bestpractice’.
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2ElectricalInterconnectionSystemDesign
System Building Blocks
Some key features ofHarnWare software are:
 Runs under MicrosoftWindows on affordablePC’s.
 The user interface is similar to that of common-ly used software such asMicrosoft Word andExcel.
 Uses the Visio drag anddrop drawing system forcreating harness draw-ings more quickly andmore easily than withother computer aideddesign (CAD) systems.

 A growing library of 400intelligent drawing shapesand a 110,000 recorddesign database whichcan generate 100,000s ofpart descriptions forRaychem wiring harnessproducts in their variousmaterial and finish permutations.
 Software that traces wireroutes through harnessesand automatically createswiring schematics andcalculates wire lengths.
 Analysis options to deter-mine the optimum lay ofcables containing mixeddiameter wires and tosuggest the most appro-priate wire gauge forspecified current andtemperature rise limits.
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 Software to help identifythe parts most suitable foruse within the givendesign constraints and tofit the mating parts,cables, etc.
 On-line help systems forguidance on using thesystem and on Raychemwiring harness products.

Designing a Harness WithHarnWare Software
Shapes, representingRaychem harnessing products, are dragged anddropped into the harnessassembly drawing. Theshapes automatically snapand glue together and ittakes very little time to produce a high qualitydrawing. Pages from a sample HarnWare softwaredocument set can be seenon page 2-14. Dimensionsand connector referencesare entered by clicking ashape and typing in thenumbers and references.
The HarnWare SoftwareDesign Wizard analyzes the drawing and lists the partsand operations in the sug-gested design sequence.The wizard also providesquick access to details oneach part in the harnessand the connectionsbetween parts. When themouse is moved over theparts listed by the wizard,HarnWare software outputssuch details as part dimen-sions, materials, finishes,etc.

HarnWare software indicates the Raychem harness material systemthat is most suited to thegiven application, operatingtemperature range andrequired defense specifications.
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Wire Selection
The wire most suited to theparticular environment andservice conditions is select-ed using design rulesencoded in the HarnWaresoftware and database. Ifthe wire selected is a non-preferred option, alternativetypes and colors can beidentified which may alsosuit the design require-ments and be available onshorter delivery times.

Guidance is also availablefor choosing the wire gaugemost suited to given currentloading, ambient tempera-ture, length, number of conductors, etc. For eachavailable wire sizeHarnWare software estimates temperaturerises, operating tempera-tures and voltage drops.
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2ElectricalInterconnectionSystemDesign

Wire Selection (Continued)
From-To connector refer-ences are specified to forma point-to-point wiring list.Wiring schematics can begenerated automaticallyfrom the information includ-ed in the wire list. Theseschematic diagrams showthe pin to pin wiring for allthe connectors and wires ina harness design.
HarnWare software auto-matically:
 Traces the route of eachwire in the point-to-pointwire list through the harness geometry contained in the drawing.

450

600

480

500
PL1

SK1

SK2

SK3

900

1 2 4 PL1 SK1
2 2 5 PL1 SK2
3 1 19 PL1 SK3

WIRE ITEM QTY FROM TO
NO NO

3.76 1800.00
3.76 1668.00
1.40 1590.00

WIRE LIST

44A1121-20-0/9-9
44A1121-20-0/9-9

44A0111-20-9

PART NO DIA LENGTH

A
B
C
D
E
F
G
H
J
K
L

SHELL

SK2

A
B
C
D
E
F
G
H
t.
J
K
L
M
N
P
R
S
T
U
s.
V
W
X
Y
Z
a.
b.
c.
d.
e.

SHELL

PL1

A B C D E F G H J

S
H

E
L

L SK1

ABCDEFGHJK

S
H

E
L

L

SK3

20 AWG Black
20 AWG White

20 AWG Black
20 AWG White

20 AWG Black
20 AWG White

20 AWG Black
20 AWG White

20 AWG Black
20 AWG White
20 AWG Black
20 AWG White
20 AWG Black
20 AWG White
20 AWG Black
20 AWG White
20 AWG Black
20 AWG White

20 AWG White
20 AWG White

20 AWG White
20 AWG White

20 AWG White
20 AWG White

20 AWG White
20 AWG White

20 AWG White
20 AWG White

20 AWG White
20 AWG White

20 AWG White
20 AWG White

20 AWG White
20 AWG White

20 AWG White
20 AWG White

20 AWG White

+
=

 Calculates wire lengthsby summing the lengthsof the harness legsthrough which each wireis routed. Adjustments areapplied based on a vari-ety of design rules relat-ing to the parts throughwhich wires pass.
 Determines the cablesub-assembly structurethat would save the maxi-mum amount of labor inassembling the harness.
 Determines the optimumlay of wires in each har-ness leg and produces acable cross-section draw-ing. Alternative lays ofcables containing mixeddiameter wires are auto-matically analyzed toidentify the smallest 

diameter and most evenconstruction. In the exam-ple below, the listbox contains the quantity ofeach wire diameter forwhich HarnWare softwarehas automatically devel-oped 29 alternativedesign solutions. The minimum diameter alter-native is shown which is17.72 [.698] diameter anduses 2 fillers to achieve asufficiently round lay.
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Part Selection
All the parts in a harnesscan be specified. The keysteps in selecting partsinclude:
 Clicking a shape in theharness drawing or thedesign wizard.
 HarnWare software automatically obtainsdesign data and dimen-sions from the shape andfrom mating parts in theharness assembly draw-ing. In the case of aRaychem boot, for exam-ple, HarnWare softwareextracts the required styleof boot from the shapeand the diameters fromthe mating harness legand adapter.

 The database is searchedfor parts suited to thedimensional constraints.The choice is furtherrefined by the serviceconditions which deter-mine the best materials,finishes and adhesives.When alternative partsare found in the data-base, HarnWare softwareoffers the best option first,which the designer cancompare with the otheralternatives. The on-linehelp systems containdetails and advice on thevarious types of parts,materials and finishesand their suitability to dif-ferent service conditions.

Among the parts thatHarnWare software helps to select are:
 Adapters
 Braid
 Connectors
 Databus couplers, etc. 
 Feedthroughs
 Heat-shrinkable tubing
 Marker sleeves*
 Molded parts
 Adhesives
 Solder sleeves
 Wire
*Tyco Electronics Identification 
product information available at
www.tycoelectronics.com
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2ElectricalInterconnectionSystemDesignParts Listing
During the parts listingprocess HarnWare software automatically:
 Extracts part details fromthe drawing
 Generates a sorted andtotalized parts list table
 Adds item number balloons to the drawingcross referencing theparts to the parts listtable.
HarnWare software parts listdata can be written to astructured text file ready foruse in a variety of other systems including spreadsheets, databases or wordprocessors. The parts listsfor a number of harnessescan also be combined toform a composite parts listthat totalizes all the parts for a set of harnesses on aproject. Other parts listingoptions include the ability to:
 Retain existing item numbers when a design is modified.
 Include gaps in the itemnumbering sequence.
 Convert part numbers tocustomer numbers or toVG or other industrystandard numbers.

1 Wire 44A0111-20-9 Raychem 30.3 M
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2 Wire 44A1121-20-0/9-9 Raychem 15.6 M
3 Filler 2.75-MM-SZF Raychem 0.5 M
4 Filler 3.50-MM-SZF Raychem 0.5 M
5 Braid RAY-101-10.0 Raychem 1.2 M
6 Braid RAY-101-12.5 Raychem 1.2 M
7 Braid RAY-101-7.5 Raychem 1 M
8 Tubing AT099-43 Raychem 2 Pc
9 Tubing DR-25-1/2-0 Raychem 1.6 M

10 Tubing DR-25-1/2-0-50MM Raychem 1 Pc
11 Tubing DR-25-1-0 Raychem 1 M
12 Tubing DR-25-3/4-0 Raychem 0.6 M
13 Tubing RNF-100-3/16-0-15MM Raychem 4 Pc
14 Tubing RNF-100-1/2-0-20MM Raychem 3 Pc
15 Tubing RNF-100-1-0-20MM Raychem 1 Pc
16 Tubing RT-375-1/2-X-65MM Raychem 1 Pc
17 Tubing RT-375-1-X-65MM Raychem 3 Pc
18 Tubing RT-375-3/4-X-65MM Raychem 1 Pc
19 Insulation Cap TC4001-9 Raychem 18 Pc
20 Adaptor TXR40AB00-1208AI Raychem 1 Pc
21 Adaptor TXR40AB00-1410AI Raychem 1 Pc
22 Adaptor TXR40AB00-2014AI Raychem 1 Pc
23 Adaptor TXR76AB90-1208AI Raychem 1 Pc
24 Moulded Part 202K142-25/225-0 Raychem 2 Pc
25 Moulded Part 202K153-25/225-0 Raychem 1 Pc
26 Moulded Part 202K163-25/225-0 Raychem 1 Pc
27 Moulded Part 382A034-25/225-0 Raychem 2 Pc
28 Solder Device B-051-01-01 Raychem 1 Pc
29 Solder Device B-051-02-01 Raychem 1 Pc
30 Solder Device ST63-3-55-20-90 Raychem 14 Pc
31 Marker Sleeve TMS-NR501-NR19-4-CS-65571 Raychem 4 KT
32 Marker Sleeve TMS-NR501-NR19-4-CS-65572 Raychem 1 KT
33 Marker Sleeve TMS-SCE-1/2-2.0-4 Raychem 1 Pc
34 Marker Sleeve TMS-SCE-1-2.0-4 Raychem 2 Pc
35 Marker Sleeve TMS-SCE-3/4-2.0-4 Raychem 2 Pc
36 Connector 62GB-56T12-10P Amphenol 1 Pc
37 Connector D38999/26WC98PN MIL-C-38999 1 Pc
38 Connector D38999/26WD18SA MIL-C-38999 1 Pc
39 Connector D38999/26WG41PN MIL-C-38999 1 Pc
40 Filler Plug MS27488-20 - 20 Pc
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Other Features
Among the other HarnWaresoftware features andoptions are:
 3D modelling system forvisualizing harnessdesigns. HarnWaresoftware automatically generates to-scale 3Dmodels which provide virtual prototypes of harnesses designed. The user can see what aharness will look like withlengths, diameters andparts shown to scale thusreducing the potential forerrors.
 Lay-up (nail) boarddesigns. Harness lay-upboard design can bemodeled with pegs auto-matically positioned alongthe harness legs. Drawnoutput can be used onthe lay-up board. 
 Weight calculation. Mostcomponents weights arestored in the HarnWaresoftware database andthis enables the softwareto estimate the weight of the harness. 
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Other Features (Continued)
 Labor estimator. Harnessdrawings can be analyzed and detailsautomatically added to aspread sheet containingassembly time standards.While estimating harnessassembly times can neverbe an exact science, theestimates produced aresufficiently accurate forsuch purposes as com-paring the cost effective-ness of alternative designsolutions. A labor estimateis contained in theattached sampleHarnWare softwaredocument set.
 Cable analyzer. Thisoption analyzes the harness topology, wirelengths, etc. in order tosuggest where machine,rather than hand, builtcable sub-assembliescould result in the maximum cost savings.
 Drawing translator.Drawings can be trans-lated into a number of foreign languages, including French andsome Asian languagessuch as Korean andJapanese. Harnessing

phrases, rather than individual words, aretranslated in order toachieve more meaningfuland grammatically correctresults.
 Design checker. This analyzes the contents and structure of a harnessdesign against a set ofrules. Where potentialproblems or deviationsfrom 'best practice' arefound, HarnWare softwareoutputs a warning. Therelevant parts in the harness design drawingcan be flagged and thewarning messages canalso be listed in a table for use in design reviews.The warning flags and themessages are all linked to an on-line help systemwhich contains furtherdetails on each specificproblem.
 Codes of practice. A listcan be generated of thecodes of practice that arerelevant to the partsincluded in the design.These describe harnessassembly techniques andother issues.
 On-line help system. Anextensive on-line help 

system covers systemoperating procedures and details on manyaspects of harnessdesign procedures andRaychem products. Thehelp system is contextsensitive and extensivelycross-referenced usinghyperlinks including linksto the on-board manual or the Tyco Electronicswebsite.
 User parts library for non-standard parts. Adatabase to allow identifi-cation and retrieval ofregularly used parts. 
 Multi-core cable data-base. A database to allowselection of standard orregularly used cables.
 Databus module.Software for the design of MIL-C-1553 databus harness assemblies usingTyco Electronics compo-nents.
 Conduit module. Softwarefor the design of TycoElectronics conduit harnesses.
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2ElectricalInterconnectionSystemDesignSystem Integration
HarnWare software can belinked to many other com-puter systems using a vari-ety of interfaces including:
 Parts list data can beexported in structured textfiles suitable for readingby such systems asspread sheets, databasesand word processors.
 Drawings can be import-ed and exported usingindustry standard formatssuch as DXF and IGES.
 Cable marker data can be transferred to markerprinting systems such asTyco Electronics WinTotal*system.
 Wiring connectivity dataexport for test equipment.
 X, Y coordinates of nailpositions on lay-up (nail)board for NC drilling.

HarnWare Software Document Set
The following partial set ofdrawings and associateddocuments is a simpleexample of what can beproduced using HarnWaresoftware. 
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Benefits
The five key benefits ofusing HarnWare softwareare:
1) More detailed and accu-rate design.
2) Up to 20 times fasterdesign and quotation.
3) Preferred part selection,to ensure best deliveryand price.
4) More cost effectivedesign.
5) Ensures parts are com-patible with the intendedservice conditions andwith mating parts.
Hundreds of users aroundthe world can confirm thebenefits of using HarnWare.

*Tyco Electronics Identification 
product information available at
www.tycoelectronics.com
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General Assembly, WiringSchematic, Parts List,Labor Estimate, MarkerSleeve and Codes ofPractice Pages

Unpack Check Kit per kitCut EPD to Length per metre
Jacket Stripping perfor Con. Ends endRemove EPD Jacket per metreIdentify Wires per wireStrip/Crimp/Insert per cont.
Up to 16AWG per term(Tin/Strip/Insulate)14 to 12AWG per term(Tin/Strip/Insulate)Power Cable per term
Lugs Crimp per termLugs Solder per term

Repair LoopsUp to 55 Way Con. per wireAbove 55 Way Con. per wire
Soldertact per term

Individual Term. per termCoaxial Term. per term
Insulating Screens per termFiller Plugs per f/plug

Spare Wires per wire
Ring Tags Crimp per termRing Tags Solder per termRF one-step per term

Spin Coupling per termBraided Adaptor per termTinel per termWhipping/Soldering per term
DR25 < 1/4 per metre1/4 to 1/2 per metre3/4 to 1 per metre1 1/2 + per metreViton, VPB +25% } EnterZHTM -25% } 0 for NoCGPT & Versafit }1 for Yes

Tubing Installation peron Multi-Leg Harness metre
Legs <=4 Metres< 20 wires20 - 30 wires>30 wiresLegs >4 Metres< 20 wires20 - 30 wires> 30 wires

Rayaten121 to 142 per piece152 to 163 per piece174 per piece
Standard11 to 42 per piece52 to 63 per piece74 per piece85 per piece
Uniboot611 to 621 per piece632 to 642 per piece653 to 663 per piece
KTKKSmall per pieceMedium per pieceLarge per piece

3 Outlets11 to 19 per piece22 to 48 per piece56 to 91 per piece
4 Outlets11 to 19 per piece22 to 48 per piece56 to 91 per piece
5 Outlets11 to 19 per piece22 to 48 per piece56 to 91 per pieceViton +50% } EnterPrecoated -25% } 0 for NoPotting +50% } 1 for YesPacking Piece/Ext. per pieceAtum/Htat per piece
Straight per metreBranch per metreTransition Overlap per pieceBandage per piece

Protection Cap per pieceInstallation
Marker Sleeves per pieceProtection Sleeves per piece

Wire Cutting per wire
Common Size per wireMixed Sizes per wire

Time (mins)Element Qty / Length Total mins
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Transitions

Enter 1 to add 5% allowance for QC 0Total Labour Time (mins) 679.67
Labour rate per hour 0.00

Total Labour Time (hours) 11.33
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2 Wire 44A1121-20-0/9-9 Raychem 15.6 M
3 Filler 2.75-MM-SZF Raychem 0.5 M
4 Filler 3.50-MM-SZF Raychem 0.5 M
5 Braid RAY-101-10.0 Raychem 1.2 M
6 Braid RAY-101-12.5 Raychem 1.2 M
7 Braid RAY-101-7.5 Raychem 1 M
8 Tubing AT099-43 Raychem 2 Pc
9 Tubing DR-25-1/2-0 Raychem 1.6 M

10 Tubing DR-25-1/2-0-50MM Raychem 1 Pc
11 Tubing DR-25-1-0 Raychem 1 M
12 Tubing DR-25-3/4-0 Raychem 0.6 M
13 Tubing RNF-100-3/16-0-15MM Raychem 4 Pc
14 Tubing RNF-100-1/2-0-20MM Raychem 3 Pc
15 Tubing RNF-100-1-0-20MM Raychem 1 Pc
16 Tubing RT-375-1/2-X-65MM Raychem 1 Pc
17 Tubing RT-375-1-X-65MM Raychem 3 Pc
18 Tubing RT-375-3/4-X-65MM Raychem 1 Pc
19 Insulation Cap TC4001-9 Raychem 18 Pc
20 Adaptor TXR40AB00-1208AI Raychem 1 Pc
21 Adaptor TXR40AB00-1410AI Raychem 1 Pc
22 Adaptor TXR40AB00-2014AI Raychem 1 Pc
23 Adaptor TXR76AB90-1208AI Raychem 1 Pc
24 Moulded Part 202K142-25/225-0 Raychem 2 Pc
25 Moulded Part 202K153-25/225-0 Raychem 1 Pc
26 Moulded Part 202K163-25/225-0 Raychem 1 Pc
27 Moulded Part 382A034-25/225-0 Raychem 2 Pc
28 Solder Device B-051-01-01 Raychem 1 Pc
29 Solder Device B-051-02-01 Raychem 1 Pc
30 Solder Device ST63-3-55-20-90 Raychem 14 Pc
31 Marker Sleeve TMS-NR501-NR19-4-CS-65571 Raychem 4 KT
32 Marker Sleeve TMS-NR501-NR19-4-CS-65572 Raychem 1 KT
33 Marker Sleeve TMS-SCE-1/2-2.0-4 Raychem 1 Pc
34 Marker Sleeve TMS-SCE-1-2.0-4 Raychem 2 Pc
35 Marker Sleeve TMS-SCE-3/4-2.0-4 Raychem 2 Pc
36 Connector 62GB-56T12-10P Amphenol 1 Pc
37 Connector D38999/26WC98PN MIL-C-38999 1 Pc
38 Connector D38999/26WD18SA MIL-C-38999 1 Pc
39 Connector D38999/26WG41PN MIL-C-38999 1 Pc
40 Filler Plug MS27488-20 - 20 Pc
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Codes of Practice:

Code Description251 End stripping primary wire and cable254 Stripping wire and cable jackets256 Laying hand laid sections of harnesses257 Applying Kevlar binder to hand-laid sections of harnesses261 Preparing shielded and jacketed wire301 Looping wire gauges 18 and below368 Terminating a primary wire to a cable shield using a solder sleeve with a pre-installed lead361 Applying a single layer of braid to a hand laid cable363 Terminating overall shields formed by single layers of braid at a transition551 Installing heat shrinkable tubing610 Preparing cable jackets for the installation of pre-coated tubings359 Installing Tinel-Lock rings with a resistance heater366 Positioning Tinel-Lock rings451 Applying Loctite sealants to Raychem adaptors452 Torque tightening Raychem adaptors553 Installing medium and large transitions554 Installing straight lipped boots557 Under jacket packing for moulded parts559 Installing moulded parts using Unicure adhesive603 Preparing cable jackets and adaptors for installing moulded parts609 Preparing non-shielded moulded parts556 Installing marker sleeves454 Checking the retention of pins or sockets within a connector
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