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1. MPSD

What's New

Version 17 summary of new features:

e Calculator upgraded to improve solving models with in-line poles....more

e Patterns now include tabulated panel dimensions for production....more

¢ New Panel Detail report includes tabulated panel dimensions....more

e Export model for FEA now includes dimension units streamlining workflow....more

Version 16 summary of new features:

e Mapping of multiple panels allowing new partial panels....more

o New edge type "continuous cable" added by updating databases....more

o Selection of continuous cable sets the "same tension on all around" check box automatically....more
e Extra cable length for production added to databases and reports.

e Startup log window will close automatically after 1 minute.

e The program is now 64 bit for faster execution and larger image sizes.

e A 32 bitis available for old computers for 12 months providing time to upgrade old hardware.

Version 15 summary of new features:

e Reo patches now shown in Fabric view.

¢ Panels and Reo patches are now labeled.

¢ Panels and Reo patches can now be moved and rotated in fabric pattern view.
¢ This allows "hand nesting" of panels inside the roll lines.

¢ Reo patches now have a line indicating the force reaction direction.

e Dimensions and labels can be shown or hidden with a toolbar button.

e Panel exports include the Reo patch with reaction line.

Version 14 summary of new features:

e Center panel for 3, 5 and 6 sided sails available for evenly spaced or fabric width spaced panels (detail)

e Mapped total fabric length checks if end strips will fit into roll width and then counts longest length.

¢ New "Sail Join" edge style added as work-around to make multi-part sail patterns which can be joined
to form sails with more than 6 sides (detail)

e Drop down arrows implemented on measurement tables

o Date entered now uses a date/time picker box and legacy files still read in OK.

Version 13 summary of new features:

e Corner details such as D-Rings accurately shown and drawn on patterns for plotting (detail)

e Corner Style adds truncated or rebated corners for plotter/cutter (detail)

e Match marks in seams (detail)

¢ Seam dip offset now shows deepest point along seam (when max dip is more the 5% from the center) -



detail
e Panel Mapping now shows total fabric length (detail)

Version 12.1 maintenance release (Feb 2021):

e Corrected a conversion error in customer added database values when working in cm (customers
working in cm should double check their values after this change).

o Saved view orientation could fail if the locale used commas as a decimal point, now corrected.

¢ For new installations, a change in the default file locations allow more reliable installations on
computers shared between different users.

(an update to an existing installation will not change any file locations or lose any data.

(for computer experts, in depth technical information on this change is available here:)

Version 12 summary of new features:

¢ New Seams database allows user defined seam details and guides.

¢ New Hem "Fold-to Guide" added to edges database.

e Export Panel Mapping to standard plotter file.

¢ New report generator allows for user report selection.

o Updates to help file include "height ratio explained" and corner rings.

Short Video: What's new review

Introduction

MPanel Shade Dedgner isa program that assgsin the desgn and patterning of shade sailsthat are built with
dretchy materials such as shade cloth.

A st of 9te measurements between support polesor pointsisentered by the user following the sail layout images
provided, and the correct three-dimensona shaped sail to fit between these support pointsiscreated, usng
MPanel Software robust form-finding engine.

An important detail isto adjus the desgned sail shapeto allow for the corner hardware widths... in effect the sall
hasto be desgned over sized, S0 that it will fit when the cornersare truncated to match the hardware width.

The shaped sail isthen flattened, or paneled, usng the MPanel Software patterning engine, to produce afabric
pattern that correctly fitsthe measured space.

The fabric patternis dimensoned and added to production reports, which containsall the information needed to
produce the shade sail. These reports can be printed, or made into PDF's.

Softwar e Updates:
Each year anew verson of the software isreleased typically containing new featuresaswell asany changes

necessary to maintain compatibility with new versons of Windows operating sysem. Userswith a current
software support subscription can download these updates from their Dashboard on mpanel.com


https://mpanel.com/wp-content/uploads/2021/02/MPSD-new-style-installation-v12.1.pdf
https://vimeo.com/512817435

MPCalc:

A companion product, MPSD Web App, letsyou enter Ste measurementsdirectly into atablet / smart phone /
notebook, check the dimengons before leaving the Ste, and email amodel file back to the office to openin
MPSD. The web app isfully described in the document "Usng the MPSD Web App". Accessto the websteis
availableto all userswith a current support subscription (included for the firs year from purchase).

The web app islocated at:

www.mpcalc.com
and a description of usng the measured datain MPSD ison the Imports page.

Short Video: MPCalc Web App

General operation of the program

The programis supplied with severa default databases for fabric and hardware and exampl e corner
congructions

Cugstom Fabric

Custom Hardware

Example Corners

These databases contain a few example entries, o that the user isable to operate the program on firs use.
However, users need to popul ate the databases with additional details of the fabrics and hardware that they use.
Thisisdone through the "Edit Databases' menu item, and guidance on adding itemsis provided bel ow:

Fabric databases

Hardware database (edges)
Hardware database (corners)
Hardware database (links)
Example corner image database
Example seam database

Additionally databases from a fabric suppliers may be downloaded, asdescribed here. These canbe used in
conjunction with the cusom databases.

Once the databases are set up, a user entersanew job into MPanel Shade Desgner by:
o Fillinginthe Start page with job detailslike project name, client, date required, etc.
o Onthe Materials page choose a fabric and color, and then specify the edge type and hardware.

o Onthe Measurements page supply dte measurements (lengths, widths & heights) and any corner links
and/or connection hardware, etc.

o Onthe Calculations page click the "Calculate” button to begin the process The design will be sent to the
MPanel engine for form finding, checking, and patterning.

e Seamscan be added and adjusted on the Seams Page

o Thefabric pattern can be ingoected on the Fabric Pattern page


https://vimeo.com/512817812

o The shade design can be ingpected on the Visualization page.

« Production reports can be generated. They can be printed or made into a PDF's  Production reports

o A visualisation report can be generated . It can be printed or made into aPDF's  Visualisation Report

The job can optionally be saved usng the menuitem File... Save
The saved file name is shown in the bottom gatus bar, which aso shows the gatus of the calculation. After any
data changesthe file should be re calculated, and saved again, to keep a correct record of the job.

The job can also be saved asa "Default Template”. Then the settingsfor that job will be used when the program
isdarted again.

R

Save

Save As

Save as default template

Both the 3D model and the flat panels can be exported in dxf format.
The 3D model could be used in other software packagesto help create visualisations.
Theflat panelsarein aformat that can be read by an automated cutting machine.

Start Page

On the gart page the user enters project detailsthat will help us manage the job.

-
B v M v ¥

New Save Open  Folders Settings

In the toolbar you can click on buttonsfor:

e New start a new proj ect

e Save save the existing project

o Open open a project that had been saved previously

o Fol ders opens the fol ders where MPSD nodel s are saved, and also the
exports fol der

e Settings sets overall paraneters for running the program

Y ou can enter project detailsasfollows:



Start Page Materials Measurements Calculations Visualization Seams Fabric Pattem Panel mapping MNesting Estimation Reports
v B - v 0 v L Developer -
New Open  Save Folders Settings  Upgrade
Project details
Client  MPanel University Project # 1234
Project name 5 Sided sail Date entered |12/07/2021 B~
Quantity required 1 Frlead by (AS
Date required |12/07/2021 @~
Sail number 1 of 1
Description  Sail to connct to building gable and 2 posts.
Units  Millimeters ( 1234)
e Cient the nanme of the end client
e Project nunber a reference nunber to identify the project
e Project nane t he nane of the project
e Quantity required t he nunber of copies of this shade sail that are needed
e Date required the due date for delivery
e Sail nunber if a project has several different shade sails, this typically
woul d be sail nunber 2 of 4
e Date entered automatically filled in, the date this entry is nmade
e Entered by name or initials of the person nmaking entering this project
e Description a short description of the project
e Units select the unit systemto work in.
(It is a best practice to select a single unit system and use

that for all of your jobs)

All of the entries are optional, except for the date entered and the Units

Settings




Settings

Use hardware acceleration

Show page prompts
Use DirectX
v | High density modeling

High definition report images

e Show pronpt Toggl es the display of a pronpts screen that can help
begi nner users

e Use hardware acceleration Only turn this off if your video card will not display
the inages correctly

e Use DirectX Only turn this on if your video card will not display
the inages correctly
e High density nodeling To provi de snoother sail edges for export

plotter/cutter files this option uses a higher mesh density which can sl ow
per f or mance

e High definition inmages Turn this off if your video card will not display the
report images correctly (black zones)

Materials

On this page the user specifies the type and color of fabric, the default edge type, and the default corner hardware.

N’ e — ' " \
Databases: g v E E = E K.p v
Fabric Edges Corners Links Example corners Seams Update

(Ul

In the toolbar you can click on buttonsfor:

o Dat abases open dat abases to edit or add to the contents

e Check for updates checks on line with our server for any database updates, and
downl oads them



Fabric Hardware Dietails

Fabric database |Gale Paciic e Hardware database | Custom Hardware v Thread | Black
Fabric type Commercial S5 v Default Edge type | Cable o Accessories .
Color | Natural b ] Seam style | Standard b
Hem fnm) [50 ' intemal seam width fmm) |12
Color  Aquatic Blue v : T
Hem fold to guide fmm) |0 Seam guidefmm) LH |0 RH |0
Pole diameter fmm) | 150
Comer hardware -
" Ding - Pole lean angle degress
Hardware length {mm) |0 Polle added height fmm)

Roll width fmm) |3000 , .
' Hardware width (mm) |0 Comer reinforcement size fmm)

Fit hardware circle in comer

Wamp Stretch % |4
Wekt Stretch % |2 Example comer image Cable D ring W
Comerlink | Shackle
Owvenide stretch values [ amerin -’
Link length (mm) 25

Values will then be shown from the databases for fabric stretch, roll width, hardware length, etc. These values are
read only.

The fabric settings will be used as shown. A colored fabric swatch is shown to assist with fabric selection.

Default values are shown for the fabric stretch based on feedback from fabric suppliers or other fabricators, however,
you can and should use your own compensation values based on your experience which may be different to other
suppliers and on some projects such as very small or very large sails, it may be necessary to override the supplied
values. We can provide advice on how to complete your own fabric stretch tests by contacting support@mpanel.com.

The hardware settings are used as the default fabric edges, corner hardware, and corner link types for the shade sail.
It is possible to change individual edges and corners on the measurements page.

A typical corner construction is shown for guidance. This is determined by the edge and corner hardware type chosen.
The example image can be replaced by any photo of your specific corner construction, as described here. Or if you
prefer to not have an example image you can select "None" in the image drop down.

Settings in the Detail box include thread type, accessories, and the internal seam width. The internal seam width is
used when the sail is made from several panels, joined together. The internal seam width is added to both panels.
Corner Reinforcement

MPSD will create simple corner reinforcement patch drawings, and a corner reinforcement report, based on the

reinforcement edge length specified in the details. If you don't want a reinforcement patch drawing specify a
reinforcement size of zero (0)

Pole Visualization

For visualization purposes a pole diameter can be specified. This is not used in the program calculations, but a pole is
added to the visualisations. To prevent a pole being added to the visualisations specify a pole diameter of zero (0).

In addition the pole visualization can be specified as having "extra height", that will extend up beyond the attachment
point.

In addition the pole visualization can be leaned outward by a specified number of degrees. This is sometimes used to
make a more visually appealing pole/shade sail structure.



Measurements

On this page the user entersthe Ste measurements, and defines edge and corner details.

Q& /@ Loico —

\\
Clear All Example Import Leica dxf

Import Proliner dxf

In the toolbar you can click on buttonsto:

o Clear all clears all the entered measurenents

e Exanpl e neasurenents | oads a set of exanple neasurenents

e Import Lei ca dxf reads dxf file containing pole top neasurenents, captured
using a Leica 3D laser in several formats

e Import Proliner dxf reads dxf file containing pole top neasurenents, captured

using a Proliner digitiser

General Measurements

B () Make regular shape ( for estimation purposes only )
(O Between pole bottoms (low accuracy )
© Between connection points ( most accurate )

A © Poirt-Point | Masswement | | Disgorel | Messuement Height | Messuremert
AB 4000 AC |00 A 2500
BC 4000 AD ‘1IJDOIJ B ‘5|I|C'
cD 6000 BD 721 c |00
E D DE 8000 BE 721 D |00
EA 6000 CE 10000 E 2500

Details

Edge Hemtype Dip/Span %  Fixededge  Mid support Comer  Hardware Link type Link length
AB | Nothing - |8 ~ | Nomal - O A ' Nothing - | Tumbuckde  ~ | 150

BL Nothing ~ | same ~ | Nomal = O B Nothing - | Tumbuckle = | 150

cD .waq v | same ~ | Nomal - O c .wﬁwu v | Tumbucke ~ 150

DE | Nothing * [ same * | Nomal - O D Nothing v | Tumbuckle = | 150

E-A | Nothing * | same | Nommal - O E Nothing v | Tumbuckde ~ | 150

Force same tension on all edges (peeded if cable is continuous) ()

et s - | N

e Number of connections.
Setsthis page up for 3, 4, 5 or 6 connection points

e Measurements

Orientation and shape considerations.



Shade Desgner isintended to model and pattern typical basic shade sail shapeswhich representsthe bulk of sails
mog shops fabricate. More complicated shapes and sailswith more connections or connection patternswhich are
different to the images shown in Shade Designer, need to patterned usng MPanel-Pro or the in-house methods the
fabricator used to make sails before adopting Shade Desgner. Shade Desgner will produce reliable resultswhen
gteinformation isentered following the sail layout images provided in the program. Entering Ste measurement
data differently may fail to calculate and/or produce poor patterns.

It isalso important when congdering orientation to take into account the paneling proceduresin Shade Desgner.
Bed practicesare to add seams aong the direction of maximum shape change. Shade Desgner appliesthe 1s
seam from point B to midway between D and E for 5 Sded sails. Therefore, if the sail hasa high connection it
should be entered as point B to align the seamin the direction of maximum shape change. Similarly, Shade
Desgner will add the firs seam between points B and E.

e.g. thisisthe six sded sail layout in Shade Designer and will therefore produce reliable patterns

A B C
EI“\“'——- e — I {

— e —

F E D

Thisisalso a6 sded sail but does not conform to the Shade Designer 6 Sded sail shape (3 connections on top
edge and 3 on the bottom edge - image above) 0 isnot supported by Shade Desgner.

Between connection points

It isaways bed to make dte measurements between the actual connection points (i.e.- at the pole tops) asthis



minimizes errors due to pole lean and connection details.

The measurements are taken between the indde edges of the fixing points, perhapswith a tape measure with a
hook on the end. It isessential, that the tape measure form a sraight line between the connection points and that it
ispulled tight.

(Do not bend the tape around obstacles such aswallsor trees asthiswill produce inaccurate measurements. If
obgacles prevent sraight-line measurements to be taken you will need to take additional measurements sufficient
to allow calculation of the correct dimensons. Refer to separate note "how to measure around obgtacles')

Between pole bottoms

A lessaccurate option isto enter measurementstaken at ground level. In this case the fixing point should be
allowed for at ground level, perhaps by drawing it with chalk on the ground. A check should also be made to see
if the podsare vertical. If a"pole lean angle degrees' isadded on the materia stab then poleswill be angled
based on the specified angle. Thiswill result in the sail pattern being larger than the ground dimensons.

Regular shapes

For initial desgnsand estimations you can create regular shaped sails. These will produce realigtic visualisations
and material esimations. But snce the measurements are not the real on Ste dimend ons between the poles, they
should not be used to make production panels.

The measurements can be cleared, which will be the usual start of a measuring sesson.

Once a st of measurements has been entered you may want to save them into a named file for future use. You can
do thiswiththe"File Saveas' menuitem

Example measurements
For ease of practicing with the program a set of example measurements can be loaded in that will work to
produce areasonable sail desgn, for 3, 4, 5 and 6 poles

o Edges
Hem t ype set the hemwi dth for this edge
D p/ Span ratio this will set the tightness of the cable or webbing edge for this
edge.
Edge style specifies if the edge is normal, or restrained to a fixed edge, like a

keder edge agai nst a

building or will be a joined edge to another sail (see "Sail Join"
bel ow)
M d poi nt adds a support at the m dpoint

Note: if the sail hasa continuous cable running though the corner connections, like an pulley or ezglide, tick the
"Force sametensgonon al edges' .

Thiswill alter the dip/span ratios on each Sde, to maintain the same tenson in each cable edge, with the average
dip/span being as specified.

Typically thismeansthat longer edgeswill have alarger dip/span, and shorter edgesa small dip/span, than the
specified dip/gpan value.

Sail Join



Isanew tool added in Verson 14 of MPSD to produce smulated patternsfor sails of

Edge style more than 6 sdes. To produce these "pseudo patterns’ we create modelsfor 2 or more

sails and gpecify one or more edgesto "sail join" edge syle. Thiswill create an sraight

¥ | Nomal ¥ ledge between the polesincluding sraighten the corner linksand no corner width
corrections are made. A warning isissued when calculating sailswith asail join edge to

¥ | Nomal ¥ |highlight that the sail shape isan approximation only and it isthe usersregpongbility to
decide if the shapeiscorrect. Users should review the below video to clearly

~ | Sail Join * | |lunderstand the limitations of thistool.

- | Normal

Fixed

MPSD

Warning: Model contains sail joins.

These are created as straight lines between the poles, with no corner
width correction.

The user must decide if that is a reasonable approximation to the sail

shape
Continue?
Yes | No
L% )
Video: Sail Join - edge style
e Corners

Corner hardware  specify the corner hardware to be used
Li nk type specify the type of link to be used
Li nk | ength this value is nornally read fromthe Iink database.

But for guys you can specify the length in the table.

Corner
Hardware Attachment

Point

e Lofting


https://vimeo.com/746545654

Lofting can be applied to counter the effects of the sail sagging over time. Lofting isachieved by shaping the
panels so that more tenson is applied between the high points. The lofting tenson isscaled so that a setting of
20% will raise the center of a square hypar 20% towards the high diagonal.

Lofting does not apply to 3 sided sails.

On 4 sided sails lofting is applied toward the high diagonal, whichever it is.

On 5 sided sails we assune that corner B is high, and apply lofting towards BD and BE
di agonal s.

On 6 sided sails we assune that either A, C, E are high, or B, D, F are high, and apply
[ ofting accordingly.

Calculate model

On this page the desgn is sent to the MPanel form-finding engine, to go through these sages.

Design progress

Calculate Model

e Checking for stemeasurement errors.
Triangular shades cannot be checked for Ste measurement errors, but 4, 5 and 6 pole shades can.
A warning is generated when the ste measurement error exceeds 0.5%, and afailure is generated when it exceeds
3%.
With 5 and 6 Sded sails some hints are given asto which measurements are incorrect.

InVerdgon 17, the geometry and modeling solver has been significantly enhanced to better handle
Ste-measurement inaccuracies- particularly in caseswhere three poles or connection pointsare aligned (as often
occurswith five- or Sx-9ded sails). In such configurations, conventional modeling logic can be extremely
sengtive to even amall measurement discrepancies. In earlier releases, these minor errors could cause the
Ste-measurement checker to fail. The updated solver isnow more tolerant of small ste-measurement variations
and providesthe same clear and cond stent error reporting normally produced when polesare not inline.

e Findingthecorrect three-dimensional (3D) shapefor the shade sail.
The correct shape for a shade sail isan anti clagtic (saddle shape) sail, and this shape will help ress external
loads. The shape is generated by computer modeling the sail asa mesh, and then adjusting the mesh shape until
each nodeisin force balance. In addition the model desgn hasto be deliberately over szed, so that it will fit
correctly when the corners are truncated to fit the corner hardware width.

o Checking the modd outline shape.
Bad ¢ checks are made on the model outline shape, and warning are issued if they exceed limits. A description of

the shape limitsison this page.

Height Ratio Explained



https://mpanel.com/wp-content/uploads/2020/08/Height-Ratio.pdf

e Creating thevisualisations.
The shade sail isdigplayed asarotatable 3D visualization, which allowsfor checking of the desgn and showing
to prospective customers.

e Creating the seam drawing.
A copy of the shade sail isdigplayed withinitial seam positions shown. The seam positions can be altered by
choos ng different paneling options, or by moving the seams by hand.

The dedgn progresstext is color coded asfollows
the design is progressing satisfactorily
war ni ngs or desi gn suggestions but the engine will continue

Red for problens that stop the engi ne and the design

Warning explanations

MPSD issues warnings during the desgn to help you design a better shade sail. Here are short explanations of the
most common warning messages, with hints on how to improve the design to avoid the warnings.

o Sitecalculationsfailed

The measurements are wrong, and cannot be used to make any shape. An example of thiswould be atriangle with
along sde, and two short Sdesthat didn't add up to at least the length of the short sde.

To fix thischeck the Ste measurements, making sure that they are entered in the correct units. Especialy check
that measurementsin feet haven't been entered in inches. And check that the measurements have been entered in
the right order.

e Sitemeasurement error

Thereisusualy asmall error when making measurements between points MPSD measuresthe error for 4, 5, and
6 pole shades Aslong asthiserror isbelow 0.5% then the normal ingallation adjusments should take care of it.

With larger errorsit isbed to re check the Ste measurements Measurements are more difficult when the ground
isnt flat, and the accuracy can be reduced by tape droop, misreading, etc. Above 3% error MPSD abandonsthe
calculation.

o Cabledip/span above 10%
Usually the cable dip/span ratio will be below 10%. In some circumstances higher values can be used. Note that

with triangular sailslarge dip/span ration can cause small or zero corner angles, which will give problemswith
dability, paneling and seams.

e« Somelinksarezerolength

There isnearly aways some corner link length, evenif it just asnap link. So if MPSD seesa zero length link,
there isprobably a migake.



Check the corner hardware table and the corner hardware specifications.

o Relaxed modd: resdual warning

MPSD findsthe correct shape for the shade sail in a series of amall geps, and gopswhen the change in ep Sze
(the reddual) issmall enough. Normally the resdual will be lessthan 0.001, when it ishigher than thisit means
that MPSD has had difficulty with the model.

Some of the other warningswill usually give you a clue on what to change.

e Corner offset valuesarelarge

When the corner hardware hasawidth, like a D ring, the shade sail hasto be deliberately designed too large, to
corner points past the poles, o that when the sail corner iscut off to fit the D ring the sail will fit correctly
between the pods. The amount that the corners have to be moved iscalled the truncation offset, it isnormally a
gmall amount. With sailsthat have skinny cornersthe offset will get larger, and awarning is given when the
offset exceeds 10% of the average edge length. Thiswarning usually meansthat your desgnistoo skinny ina
corner. Thisisparticularly aproblemwith triangular sails.

To fix thisyou can:
a) alter the geometry of the poles so that they are more regular, so atriangular sail should be closer to an
equilateral triangle.

b) tighten the edge cables by usng alower dip/span ratio, which will increase the angle in the corners.
(although thismay give problemswith tensoning the sail on ingallation, and gives higher forces on the poles)

¢) reduce the corner hardware width. So selecting aloop, which hasa zero width, will make this problem go
away. (But you haveto really use aloop in the sail congruction)

o Shape checks:
MPSD checksthe shade sail againg a set of smple rulesthat help with good shade sail design. When the design
fallsoutsde these rulesthan awarning isissued. The shape rulesare described here.

o Smallest corner angle:
If the sail corner angleisamall then there will be problems asthe narrow sail degeneratesinto arope, which can
twig on ingallation, which provides no shade in the corner, and will give a problems|ater with the seam
allowance. Seams below 10 degrees angle are a problem, below 5 degrees angles can seldom be made. Thisis
particularly aproblemwith ssails

To fix thisyou can:

a) alter the geometry of the poles so that they are more regular, so atriangular sail should be closer to an
equilatera triangle.

b) tighten the edge cables by usng alower dip/span ratio, which will increase the angle in the corners.
(although this may give problemswith tensoning the sail on ingallation, and gives higher forces on the poles)

c) reduce the corner hardware width. So selecting aloop, which hasa zero width, will make this problem go
away. (But you haveto really use aloop in the sail congruction)



e Largest corner angle:
If the corner angleistoo large then the corner link will have low tenson. Thisisusualy only aproblemwith 5 or
6 point sals

e Max Shear strain
When the curved 3d shape of the sail isflattened into a panel, some fabric digortion must occur. Dueto the
flattening method the distortion occurs on the bias, as shear srain. The amount of shear srain that the fabric can
accept before it wrinkles depends on the fabric. Knitted HDPE shade clothis OK up to 10% , although it is better
for the cloth to be below 5%. Stiffer fabrics, such as PV C coated polyeger, can only take 1% shear srain.
To fix ahigh shear grain, make the sail in more panels. Then the seam shape will help with the 3D curved shape,
and the fabric digortion will be lower.

e Max Shear strain check pand
The check panel iscalculated s0 that dimenson checks can be made on the finished sail before ingallation. If the
shear drainistoo high then these checkswill be unreliable. Vaues up to 20% are acceptable, but below 10% is
better.

e Seamsareextending cornersalot
When adding a seam allowance the corner extends outward. Then when the seam isfolded back and sewn the
comer comes back to the original position. With a skinny corner this extendon can be excessve, and result in

poor corner accuracy and excessvely large panels,

To fix thisincrease the corner angle, usng the methods mentioned above.
o Panel width ismorethan roll width

If any panel iswider than the specified roll width, thiswarning isgiven. In may be possble to join two pieces of
fabric to increase the effective roll width, in which case thiswarning can be ignored.

Visualization

On thispage a 3D image of the shade sail model is shown, in arepresentative match of the selected fabric color
along with any connection links.

t
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View settings Export model

In the toolbar you can click on buttonsto:
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View settings Export model
Perspective Export DXF
Show corners Export DXF for FEA
Show poles Export OB
Adjust lighting Export for Sketchup
Use these settings in report Install Sketchup plugin

e View sttings  Change the way that the model is shown on the screen
Change lighting settings
Use settingsin reports
o Exportmodel Exportsthe model for useinthird party software - formatsinclude DXF, OBJ, SKP
(for Sketchup including apluginingaller)
Export DXF configured to be read into MPanel FEA for analyss (such as ponding,
dresses, reactions etc).

h®aQ+ Ol

The model can be viewed from preset Top, Front, Right, or sometric views.

You can zoomin, orbit in 3D, or pan the drawing usng the buttons provided, or by usng the mouse:
Left button to orbit the model

Middle button (Scroll wheel pressed down) to pan

Scroll wheel to zoomin or out at the mouse location.

By default the image shows a representation of corner detail, such asD rings EZ glides, and guys, with the sall
truncated to fit. In modelsthat have difficult corners (such asnarrow triangular sails) the corner detail may be
drawn incorrectly. In the case the corner detail can be turned off, and the sail, with no corner truncation, will be
drawn. On difficult cornersthe sail may extend beyond the pole top, due to the corner truncation correction.



Seams

On this page the seam arrangement is shown on an image of the mesh outline, with additional information about
the seam postions and warp direction. The seams can be added to be:

o Evenly spaced acrossthe sail
e Spaced based on the fabric width

- | - Panel sett
@i 8 bl N
p +' - g Fabric warp drection
T — Vettical
Comer tag A
Match marks &

Comersiyle  Standard

Corner tag

Corner marks |
Straighten z=ams

Allow multiple panel maps |

]

Add seams

Roll lines and

warp direction S
P Based on fabric width

MNumber of panels 3

Calculate Panels

Basic wor kflow overview

1 - Select Panel Settings
2 - Select seam goacing aseither:
evenly spaced + number of panelsor
by fabric width + centre seam or panel + width
3 - Add Seams
4 - Adjugt seams can also be moved usng the mouse to fine tune the layout

5 - When the seam positions are acceptabl e click the "Calculate panels' button to get the programto calculate the
panel shape(s).
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| Panel settings
Fabric warp drection

C Vetical

Comertag A

Match marcks 6
Comerstyle  Standard

<
Se
&
+

Corner marks [

L]
O

Sfraighten z=ams
Allow multiple panel maps

Add seams

Reading seam drawing OK
Adding end cut ires OK
Wai for seam straightening

Stretch compensation: OK
Seam allowance: OK
Adding marks

Adding quide lines

Space panels: OK

Make panels: OK: paned shear strain =2 3
Make check panel: OK, check panel shear strain =6.4

Left click and drag to To rol wicth
move seam pasition
to fine the seam
position required

o Calculate Panels

For 3, 5 and 6 9ded sails plit with the evenly spaced panelstool will produce panelswith amid seamif the
number of panelsisan even number or a center panel when the number of panelsisuneven.
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e . Panel settings

C.J@ Q {B' '—I_' “3D Fabric warp drection
/\- c —

Comer tag A -
Match masks 6 w
Comerstyle  Standad

Coener marks [}
Sirmghten seams [ ]

Allows multiple panel maps ()

Add seams

Evenly spaced
Based on fabric width

(o) -

Number of panels 4 w

L/ W \_: ) D

From center seam

Calculate Panels

Meat >




QB Pl -
) e — ) warp direction
A | T — C Vetical

Comer tag A
Match marks &
Comerstyle  Standard

Corner marks ]
Straighten s=ams a8
Allgw multiple panel maps ()

Add seams
Mid Panel Evenly spaced [+]
Based on fabric width O
4 -, . Number of panels 5 w
1) i) T

.Pam:lngnmgﬂs

Calculate Panels

Heat

For sailssolit by the fabric width spaced panelstool can produce panelswith amid seam or a center panel based
on the selected option.

T Panel setlings
o F:!;‘ '(-)x ﬁ '_I—' : : 0 Fabne warp drection
A /\' C Werdical

Comertag A
Match marks 6
Comer style  Standand

Carner marks ]
Straighten szams

a
Allow multiple panel maps  [J)

Add seams

Evenly spaced Q
Based on fabric width o

| Space seams
Paneling progress From center seam ™

To roll width

Selvedge edge

allowance
Specfied widkh 0

Calculate Panels
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pet e 8 (g ) Fabric warp

A A C Vetical

Comer tag A

Match marks 6
Comerstyle  Standard

Comer marks
Straighten zezms

uad

Allow multiple pansl maps

Add seams

Mid Panel
Ewvenly spaced )
Based on fabric width [« ]

Space seams
From center panel w
To roll width

Selvedge edge 0

allowance

Specied width 0

.Pmelngnrweﬂ

Calculate Panels

Mext

Pand settings

Fabric warp direction
This can be st to vertical, horizontal, and (depending on the sail) diagona or radial seams.

Panel settings
Panel settings
Fabric warp direction
Fabric wamp direction Vertical "
Vertical
Horizontal
Diagonal NW
Radial . Diagonal NE
3,5,6 - sided sails 4-sided sails

Corner tag

| dentifies one corner asthe tag corner. In manufacturing a mark can be made or atag sewn in on this corner for
identification during ingallation.

M atch marks

Match marks can be added to seamsto ensure seams are joined correctly during manufacture - thisoption is useful

when using plotter/cutter machines and fabric which can be pen marked and when amesh issplit into multiple
panels.



Short Video: Match Marks

Corner style

The gandard corner syle isthe default corner for hand cut shade sails and offset values provided in production

reports can be used to locate corner fittings. In verson 13 truncated and rebated corner styleswere added for
panel s exported for plotter/cutter machines.

Panel settings

Fabric warmp direction

Vertical v
Comertag A v
Match marks | 7 v

Comer style | Standard v

Comer marks Trncated

Straighten seaNebated

Short Video: Corner Styles

\

Corner Mark with D-Ring
Corner style - Standard



https://vimeo.com/598870860
https://vimeo.com/598892389

Corner Mark with D-Ring
Corner style - Truncated

[\

Corner Mark with D-Ring
Corner style - Rebated

Corner marks

If selected the corner hardware (D-Ring, Ezy-Slide etc) will be accurately marked on the panel - these are shown
in brown on the panels (see above examples) this option isuseful when usng plotter/cutter machines and fabric
which can be pen marked. In the example of a D-Ring the base of the corner hardware will align with the rebated
corner. Inthe example of adip ring corner fitting (Ezy-Glide or amilar) with a angle edge cable running
tangential to the fitting should be aligned with the tip of the ring (see image below) and the fabric should be
manually cut/adjusted/trimmed to suit the fitting and to ensure the cable runs smoothly from the cable pocket
around the ring as shown by the corner mark ring postion.



Align ring to mark
then cut fabric to
suit fitting base

Align base of D-Ring to
bottom of drawn shape

Corner Mark with D-Ring
Corner style - Standard

Short Video: Corner Fittings


https://vimeo.com/598874034

Straighten seams

To make the panel edges sraighter, you can specify "Straighten seams’. Thiswill attempt to sraighten each
seam, and will minimize the panel edge curvature and will average seam dips. Note that with some seam
soecificationsit isnot possble to sraighten the seams (for ingance they might go outsde the mesh edge), and
generally sraight sesams do not look as appealing asthe natural seams.

Allow multiple pand maps
Checking this option will allow more than a single panel to be mapped usng panel mapping...more.

General information

Seam lines

The green lineswith circles at each end show the pogtions of the sesams. The seam lines can be moved holding
down the left mouse button in the green circles, but they will need to say on the same mesh edge e.g. vertical
seams can only run from the bottom to top edge and cannot be movd to aleft or right edge. Similarly, horizontal
seams can only cross between the left and right edges. If a seam line end does not have a green circle then it cant
be moved.

The points where the seam lines cross the mesh edges define the beginning and end points of that seam. Between
the beginning and end pointsthe seamis curved to follow the overall shape of the mesh. Thisgives sesamsthat are
evenly spaced in the mesh, and visually echo the shape of the sail. These are usually the best looking seams, but
can rexultsin excessvely curved panel edges

Roll width lines.

The cyan lines are guidesto show the warp direction for the paneling, and are spaced apart by the roll width. This
letsyou judge how many panelswill be required to make the sail, but be aware the mesh outlineis 3D and
therefore the panels may get bigger during the paneling / flattening process, and when the seam allowance are
added.

The cyan lines can be moved Sdewaysto help with judging if a panel will fit ontheroll, by selecting the move
roll lines button then holding down the left mouse button postioned on aroll line and dragging the lines Sdeways.

In the toolbar you can click on buttonsto:

b

Move roll lines

The cyan lines can be rotated to define a different warp direction, by selecting Rotate Roll Lineswhichis
acces=d via the dropdown arrow on the right of the Move roll linestool.This can help to fit panelson theroll
better. For mog paneling the warp direction isdirectly along the cyan lines. For radial paneling, each panels
center lineisoriented along the cyan lines.
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Short Video: Rotate seams

o Evenly spaced seam lines

Specify the number of panels and click the "Make seams' button. The seamswill be gpaced acrossthe mesh 0
that they are visually evenly spaced.

e Seams spacing based on the fabric width.

The green seam lineswill be automatically adjusted to a defined width, often the roll width. Thisallowsfor most
efficient fabric usage, but can result in seamsthat are not symmetrical, or seamsthat are close to an edge, which
can be visually unattractive.

The seams can be adjusgted to a defined width from an edge of the sail, or from the center. In sailsthat have a
fixed seam line the seams can be adjusted outward from that line. If the paneling is going to use Sraight seams,
then the adjustment should also use straight seams.


https://vimeo.com/512818903

The finished panel width can be defined asthe roll width, with an selvedge edge all owance subtracted from each
dde. Alternatively half roll width, or a gpecified width can be used.

The seam lines generated by the program should be inspected to make sure that they are not producing very
narrow edge panels, or panelsthat will be hard to produce. Also the visual layout of the seams should be
conddered. Seamsthat are close to an edge will also not alow seam graightening.

The seam lines generated by the program can be adjusted by hand in the usual manner to visually improve the
automatic seam placement.

o Calculate panels.
When you have the seams defined, click the "calculate panels' button. Thiswill gart the program to go though
these geps

a) Flattening (or Patterning) the model to create one or more flat, (2D) fabric panel (). During the flattening
processthe pandl will have to digort some. Shade sail can usually take up to 10% distortion without showing any
digress (appliesto light/flexible fabrics - siffer fabrics may show sresswrinklesaslow as6%). The amount of
digortion (shear grain) isreported, and if it exceedsa 10% limit awarning isgiven.

b) Shrinking the panel in warp and weft to alow for gretch on ingallation. The amount of shrink is gecified,
and isapplied in the warp direction defined by the cyan lines.

¢) Hem and seam allowances added to each edge.

d) Dimensioning & annotating the panel. The panel isdimensoned o that it can be laid out on alofting floor
using triangulation. The curved edges are then defined by mid point dip values, so that the curve can be
approximated usng a bendable rod. If the maximum curve dip is more than 5% away form the center of the panel
seam then the distance down from the top of the panel will aso be given to locate the point.

Normally the paneling progressis shown in Green. If there are warningsthey will be in Orange, and problems
that prevent paneling will be in Red

Short Video: Shaped seams

Notes on diagonal warp.

Diagonal warp can be applied to 4 pole sructures. Usng diagonal seams makes a seam that splitsthe corner angle
on two of the corners. Thiseffectively halvesthe panel corner angle, which can lead to problems when the hem
allowance extends the panel corners excessvely.

The default diagonal warp seam isa subtle curve that ensuresthat the corner angle isdivided evenly between the
2 panels. Thiscurve isno problemif the panel iscut or plotted automatically. If the curveiscreated with a
flexible graight edge with a center dip value, it will only be an approximation to the subtle curve. In this case the
user mugt judge if the curve isacceptable, particularly in the corners.

When seam graightening isused with diagonal warp, the corner angle isno longer divided equally between two
panels, and one panel may have avery narrow corner. The user mudt judgeif thisisacceptable for the particular
job.

Diagonal warp isnot supported with Mid poles It could be if enough usersrequest thisfeature.


https://vimeo.com/598774604

Notes on seam straightening.

MPSD by default produces sesamsthat are evenly spaced across the model. Thisgivesa natural ook to the seams,
keeps the panelslocally the same width astheir neighbors, and avoids mid parts of the panelsfrom becoming very
narrow.

To lower production cogsthere isarequirement for Sraighter ssams These ssamsmay not ook as nice, and may

be placed close to the model edge. It isup to the user to judge if the seam graightening that MPSD appliesis
satidfactory for the particular job.

Fabric Pattern

On this page an image of the flat, 2D fabric pattern(s) is shown. Menu items are shown below along with
descriptions

o & o
. 1t []G. ~ Diagonals ~ . Export style: Standard - m -
Move roll lines Move text Move panel View Export panels
Diagonals ~
AD
CE 8 _
AC View []ﬁ' )
BE ¥ | Show dimensions Move panel
ED v | Show panel labels Rotate panel
Fabric Pattem
Export style: - | I -
Standard Export panels
Single poly cut
Aeronaut
Autometrix
Blackman & White
Carlson
Eastman
Pathfinder
ProSail
SMRE




In the toolbar you can click on the menu buttonsto:

e Move roll
e Mbve text

| i nes

e Mbve panel s

pat ches
e Diagonals
o View

e Export style
plotter/cutters

e Export panels
fromthe Export style

nove the roll lines to judge panels against to roll width
nove text to avoid overl aps
nove and fromthe dropdown option, rotate panels and reo

show hi de additional diagonal on draw ng when avail abl e
show hi de di nensi ons and panel |abels
select the style of dxf file format to suit different

export the panels for use with a cutting nmachine sel ected

On this page an image of the flat, 2D fabric pattern(s) is shown, with the congruction dimensons.

Tabulated dimendons are also shown on the right of the panels. These refer to the sraight line length between
nominated points (e.g. corners 1-2) and the dip value typically midway between the sraight line and the
maximum dip of the panel edge.

Dip=425

Dip=142

®Q Q4L

Panel 1
B Dimension Length Dip
1-2 2661 142
Dip=150 2-3 2956 72
: 1-4 2660 150
4-1 4236 425
—_— 1-3 4429
4-2 4426
Panel 2
Dimension Length Dip
1-2 2660 150
2-3 4236 425
. ) - 3-4 2661 142
Dip=72 Dip=72 Dip=42% 4-1 2956 72
1-3 4429
4.2 4426

Dip=142 | C

Dimensonsare in the unit sysem specified on the Start tab. In circumgtances where the max curve dip ismore
than 5% away from the center of the seam edge length an additional dimendon isadded to locate the max dip

point.
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Dip=184 Dip=184

1 From top=2272  From top=2272

Dip=131 Dip=131
From top=2162

From top=2162

Dip=113 Dip=113

Pattern labels and dimens ons are shown on the panels and reo patches - these can be hidden usng the View menu
tool.

Reo patchesif selected, are now (V' 15) shown on the Pattern page. A line has been added to the reo patches
(V15) which representsthe corner forces reaction direction.

Panels and reo patches can be moved and/or rotated usng the Move menu tool. Click on the tool then click and

drag a panel to the new location. The dropdown arrow on the right of this button allowsyou to rotate a panel o
seams can be aligned asrequired.



Len=5793
Dip=460

Reo patch moved
to corners of
pattern using

| move panel tool

Len=57/93
Dip=460

S |

Qe

Len=5675
Dip=470

The hems and seams are shown, which allows checking of the selected hems and seams.

Match marksare shown if the number of marks on the seamstab is set to any number.



Corner marks are shown in brown if the checkbox on the ssamstab is sel ected.



Corner reo patchesinclude aline indicating the force reaction direction. Thisisaso added to exported corner
reo patches.

Reo Patch Label

Force
Reaction
Direction

The warp (fabric roll) direction isalways shown asvertical. Cyan roll width markers make it easy to check if the
panelsfit on the roll OK. The cyan lines can be moved Sdewaysto help with judging if a panel will fit on the
roll, by selecting the move roll lines button then holding down the left mouse button positioned on aroll line and



dragging the linesSdeways.

On some panels, the dimenson text for one edge might overlap another text. Usually the text will ill be
readable, but it ispossble to nudge the text into a different position by Clicking the "Move text" button in the
toolbar then follow the ingructionsto select the text and then drag to the new posgtion.

If amid point was specified on an edge, it is possble that the mid point on the sail isnot on a graight line
between the corners, due to shear digtortion, fabric sretch, and hem allowances Inthiscase a Center Offset
(Coff) will be drawn in, which showsthe offset of the midpoint from the straight line between the corners. A
postive value indicatesthe center offset isa point insde (toward the sail center) the line between the corners. A
negative value isthe opposite, i.e. outsde the line between the cornerswhich can occur if the center link lengthis
shorter than the corner links.

Panel Mapping

Panel M apping - introduced in verson 11:

The tool has been added to asss companieswho join flat fabric sripstogether and then cut a pattern from the
sheet. Thisfeature functionswhen the number of seamsis set to one S0 the pattern isfor the complete sail asa
sangle panel.

A ® QL B

th=4980 '_'El1gth=‘198{]

Length=3770
Offset=610

Offset=610

Width=2447 | Width=2455 |
D Map length: 13.7 meters C

By moving theroll lines (left click and drag any cyan line) panel mapping will dynamically split the sngle panel
and show the sze of the fabric gripsrequired to make the final pattern including atotal fabric amount required
highlighted in yellow.
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| ength=6&650 Length=6650
Offset=1030 Offset=0

| ength's5930 rL:errrm;:'::;%%?.:J

2 outer strips fit inside
| fabric roll width so longest |
-' added to Map length

Width=1402 Yidth=14D
E Map length: 19.3 meters b

If the outer fabric gripswill fit ingde fabric roll width then the program will take the longest of the two and add
thisto Map length.

Border size (weft) 0
Border size (wamp) 0

Offset rounding 10
Offset minimum 50
Units: mm

Set




Menu Items.

o Roll linesrepresent fabric widths which are defined by the fabric selection lessinternal seam widths
pecified on the materiastab.

o Border sze (weft) defines additional fabric allowance to the left and right of all sripsaswell asthe left
dde of the left mog grip and right sSde of the right mogt strip

o Border sze (warp) definesadditional fabric allowance to the top and bottom of all grips.

o Offset rounding defines the minimum offset roundup value - for example a grip with an offsat value of
510mm with Offset rounding set at O will change to 550mm when the Offset rounding is set to 50mm

o Offset minimum sets the minimum offset distance between grips For exampleif thisisset to 6" thenadrip
which has an offset of 2" will beincreased inlength to be the same asthe adjacent pandl.

Note: Ideally shade sails are made by joining shaped fabric srips (i.e. with curved seam edges) to form a natural
3D shape with even teng on throughout the membrane.

Short Video: Panel mapping operation

Multi-panel M apping - introduced in verson 16:

Earlier versons of Mapping were limited to a sngle panel map for the complete sail which workswell for sails
with less 3D height differencesi.e. flatter sails such astrianglesor doping sails. Best practice for sailswith good
3D formsisto split the mesh into more than a sngle panel so 3D shape can be absorbed by adding shape in the
seams. In V16 anew option isavailable on the seams page to alow multiple panel maps Thisalowsfor breaking
awell shaped sail into 2 or more panelsat the same time to provide the option to further sub-divide the panel in
mapping to cut off cornersetc. - see video link below.

A @ B (_\, ‘-{4 _ B Panel settings
P A . K N Fabric warp direction

Verdical

Corner tag A
Match marks  None

Corner style  Standard

Corner marks [
Straighten seams
Allow multiple panel maps

Add seams

Evenly spaced [« ]

Based on fabric width

Number of panels 2

Q)



https://vimeo.com/512820107
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Width=2891
Map length: 4.0 meters
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Length=3827

Width=2898 Qe
Map length: 5.0 Meters

Short Video: Multi-panel Mapping

Nesting

MPSD Nesting isan optiona feature which automatically arrangesfabric panelsto fit ingde fabric width to
minimize fabric wage. Thispowerful new feature issmple to use to quickly determine the minimum length of
fabric needed to make the sail saving time and money.


https://vimeo.com/1002669349

L‘ Total length of fabric required shown in imperial or metric -_l

In the toolbar you can control several nesting controlsincluding a button to redo the nest which would be used
each time any changes are made to one of the below controls

Spacing
Setsthe buffer space between panels and from panels and the fabric roll edges.

Spacing (mm) 25

Rotation Angle
Setsthe limit that panels can be rotated from the fabric warp direction. This can help fine tune fabric utilization.

Rotation angle 0

Allow 180 degree rotation
Many fabrics can be plotted in either direction in other wordsthe panel can be rotated 180 degreesthisistypical

for PV C coated fabrics Many fabrics have aweave or pattern which prevents use of thisfabric saving feature.



Allow 180 rotation

Allow 180 rotation
Don't allow 180 rotation

Export to plotter

Output Nest queue in dxf format ready for several built in plotting machines. If your machineis not included
contact support@mpanel.com.

Export style: = m
Standard Export Nest
Single poly cut
Aeronaut
Autometrix
Carlson
ProSail

SMRE

Short Video: Panel nesting operation

Purchase
To purchase the Nesting option please contact support@mpanel.com.

Estimation

Onthispage abill of materiasis shown, with sufficient information to help with estimating costs


https://vimeo.com/512820638

Bill of materials

ftem Quantity Units Description Unit Cost Extended Cost Unit Weight F,ﬁj:ﬂe'j
18.2 sq meters Gale Pacffic / Commercial_95 / Aquatic Blue 55 0.356 6.48

Fabric length | 16.3 meters Gale Pacific / Commercial_35 / Aguatic Blue 15 24450
Edge 1.7 meters Custom Hardware / Continuous_cable / Natural 0 0.00 0 0.00
Extra edge 0.5 meters Extra edge length used in production 0 0.00 0 0.00
Seams 0 meters Intemal seams 6 0.00 0.00
Comers 4 EZ Glide 0 0.00 0 0.00
Link < Shackle 0 0.00 0 0.00

Re calculate Use fabric area ()

Use fabric roll lengt ©

Details

Edge Edge length Cable length Extra length Comer  Truncation_offset
A-B 6529 6529 A 56

B-L 4297 4297 B 91
c-D 4308 4508 c 40

D-A 4008 4008 D 52
Comection 218

Sub total 19742 15960 500
Total 20242 20460

Detail Units (mm)

Themain entriesare:

Fabric area and description

Fabric roll length and description

Edge length and extra edge length for continuous cables including description.
Corners quantity and description.

If aunit cos was entered in the database, then the extended cos and total cost will have been automeatically
calculated. Alternately, the unit cost can be entered or modified in thistable, and then the Re-cal cul ate button
pressed to obtain those figures.

Fabric Notes

The fabric areais measured on the finished pattern, and includes hems.Thisis an accurate measurement, but it
makes no allowance for wasted fabric.

Thefabric roll length is estimated from the pattern dimensons and the specified roll width. No nestingis
attempted, s0 the roll length will usually be an over esimate of the fabric required. If the Nesting Option is
purchased then the correct fabric length will be reported.

The internal seam length isalso included to allow the seam cost to be added in.
In addition the weight of all componentsis calculated, thiscan help with estimating trangport cogts.
o Edge Detail

The edge table shows the cable or webbing length on each edge in the "Edge length” column. The total of the
edge lengths givesthe perimeter length.

If an edge isa Cable edge then the edge length isal so0 reported in the " Cable lengths' column. If the corners have
cable going around the hardware, such asEZ Glides, then the amount of cable also needed to go around the



hardware isreported asthe "Correction”.

Black = sail edge before correction

Red = corner hardware

If the edge syleis continuous cable edge isused for a project then the extra edge length isaso reported in the
"Extralengths' column. This showsthe amount of extra cable length for overlap...more



CABLE SYSTEM LENGTH DETAIL

EXCESS SYSTEM LENGTH EXCESS_

A A

L4

ROPE GRIP

ALIGN SYSTEM MARKS

Thetotal of the cable lengths and the correction givesthe assembled cable length. An additional alowance would
be needed on the cable lengthsfor the siwaging overlap which can be added to the continuous cable edge
database.

e Corner Detail.
The corner table showsthe truncation offset on each corner. Thisisthe measurement from the sail corner after
hemming, to the hardware reference point. (center of D ring bar, or center of EzGlidering). Thisfigureisan aid
in locating the corner hardware, when postioning the hardware in the corner to fit, as shown on this page. The
offset can then be checked.

(The offset at present is measured on the 3d mesh model, and isnot adjugted for the flattening disortions or the



fabric shrink. So on heavily curved models expect a small discrepancy between the estimated and actual offsets)

Reports

OnthisTAB the user can preview and print reportsthat contain a range of information depending on the selected
report and report pages. The report generator includesthe 2 default reports Production and Visualization, but
also allowsthe user to create new reportsand a so define which pageswill be included in any report.

The reports can be zoomed to fit the page width or the page height to the screen.

The reports can be made into PDF'seither individually or all together.

The reports can be printed, either individually or asa set of reports. The printer should be st up firg, on the
File... Printer setup menu.

Short Video: Report generator

= @) & = 2 ©
4 4 171y o» N s00% - @ Generate report: | | TR BT T T .
Zgom Zoom Save PDF Print Edit Supplier Help
ut In

In the toolbar you can click on buttonsto (from left to right of toolbar):

o Arrows sel ect the current report pages

e Zoom sel ect the zoom | evel

e Report sel ect which report to show then "Generate" to produce the
report

o PDF creates a pdf of the report page, or all the report pages

o Print prints the report, or all the reports

o Edit edit or create new reports and sel ect which tenplate pages to
include in a report

e Supplier add conpany nane, |ogo, and additional text used in reports

e Report Editor

The report editor alowsthe creation and salection of reports, change which pagesare included in areport and
the order of pagesin the report. Additionally, new cusom reports can be added by the user (see image bel ow)
and if no longer required, deleted by removing any page templates used in a cusom report.


https://vimeo.com/512821644
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Production reports available
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MPanel Shade Designer - Production Summary

Client mrs test Project # 1234
Project test site Sail # 10f 1
Order date 24/08/2020 Report Date 25/08/2020
Req'd date 24/08/2020
Units Millimeters ( 1234 )
Len=5133
A Dip=615 B
%o,
ey
%
4
w
Len=4190 Len=4190 A
Dip=488 Dip=488 R
a_;‘r
-’.’rbb
é\'b
D Len=5145 C
Dip=597
Fabric Details
T | I Thennd | w
File name: | Saved: No | Edited: Yes | Calculated: Yes | Panelled: Yes |

e Production Page Template (Production)
Thispage hasal the information needed to produce the shade sail, including Project information, all the panel
drawings, edge details, and corner details. At the bottom of the page there isa sgn-off srip to be used to record
the production progress. A new landscape (L S) verson of the page isnow available which does not include the
sgn-off grip.

o Panel Detail Page Template (Detail_multi)

Thisshowsalarger copy of the panel cut dimendonsdrawing, one page will be created for each pandl.

o Panel Detail Tabular Page Template (Detail Tab_multi)

Thisshowsalarger copy of the panel cut dimengons drawing along with tabulated dimensons, one page will be
created for each panel.



e Check Page Template (CheckM easure)
This shows a drawing with the dimengons of the finished sail. Thisisused for checking the finished sail before
shipping and is often shipped to the client with the sail to help them identify the correct sail orientation for
ingallation.
If the sail ismade from more than one panel the check dimensons can only be approximeate, asthe real
dimens ons depend on how the shaped sail flattens out when laid on the floor. Also the exact placing of the
hardware in the cornerswill change the finished measurement. But even 0, the finished sail dimensonsoffer a
good check that the sail will fit when sent to the job ste.

The check measurements are made to the points where the corner hardware (D ring, loop, etc) would attach to
any corner link (shackle, turnbuckle) or corner fixing.

In addition the origina ste dimensionsare included.

This drawing shows the check measurement pointson atriangular sail with D rings.

Links, shackles

"\ Drings, loops

Shade Sall

Check measurement

o Pane Nest Page Template (Nesting)

This showsthe nest results (Nesting option required) which can be printed for production control - note the panel
numbers are printed at the bottom of the panels

In addition, the report provides a summary of the nest including the amount of fabric required (Iength) and the
fabric utilization expressed as a percentage of the cut roll length.



(Number of panels 4 )
Number of nested panels 4
Nested length 7084

\Fabric utilization 65 /% )

o Panel Mapping Page Template (M apping)

This page isavailable when the number of seams is et to one or "Allow multiple panel maps' option is checked.
It shows the number and length of fabric stripsrequired and then an assembly drawing showing how they should
be joined together to form asngle fabric panel. The sail pattern can then be drawn onto the fabric panel and then
cutout.

In addition, the report page provides corner offset valueswhich are the gart pointsfor the sail pattern to be built
from.
e Corner Detail Page Template (CornerDetail)

This showsthe sail with the corners exaggerated in sze to show the details of how the corner hardware (D ring or
Ez glide pulley) ispostioned in the corner. Thishelpsto make the corner truncation value more understandable.

In addition a black and white copy of the example corner image isincluded, which can help the production gaff.
If there are no cornerswith D ringsor pulleys and no example corner image thisreport isnot generated.

o Reinforcement Patch Page Template (Cor ner Reinforcement)
This showsthe sail reinforcement patches exaggerated in Sze to show the dimensonsclearly.

The dimendons provided are explained below:



272mm 54°

o Estimation Page Template (Estimation)
This provides the information from the Estimation page in areport format, that can be sent to PDF or printed as
required.

o Installation Notes Page Template (InstallationNotes)

Thispage will include the contents of atxt file you create and save in the MPanel Shade Desgner directory in
documents 0 you can customize information you send to your client with the sail.

» Shipping Report Page Template (ShippingReport)

This page showsthe finished sail dze along with additional information to asss your client to identify which
hardware to fit in each sail corner.

In addition, it will show any text in "Additional Text.txt" file you create and save in the MPanel Shade Desgner
directory in documents S0 you can cusomize information you send to your client with the sail.



Visualization reports available

MPanel Shade Designer - Visualization

Client
Project
Project #
Order Date 27/08/2020

Req'd date 27/08/2020

Units Millimeters ( 1234 )
Sail # 10f 1

Report date 27/08/2020

Supplier | MPanel Shade Designer

shadedes| . er

Top View Model View

Front View

Right View

Area sq meters Site 20.0 Sail 14.9 Edge length 19.9 meters
Fabric type Gale Pacific Commercial_95 Edge style Webbing
Fabric color Aguatic Blue Edge color Natural

Project approval / Client acceptance

Signature

Date




o Visualization Report Page Template (Visualization)
Here you can preview avisualization report that showsthe sail in perspective, top, right, and left views, along
with information such asthe sail area and edge length. The projected areaisreported asboth sail (the actual area
of the sail with catenary curves deducted) and Ste area which isthe area between poles

o Visualization Extra Report Page Template (VisualizationExtra)

Thisreport isan extenson to the base report and provides additional detailsabout the sail. Additional notes such
asupply terms etc. can be included in the report by adding atext file under the Supplier settings.

o Visualization Report Page Template (VisualizationDetail-L S)

Here you can preview alarger visuaization report in landscape that showsthe sail in perspective, top, right, and
left views

Fabric Database

The cusom fabric database is usually edited to add or change data for fabricsthat are not included in the
manufacturers databases.

The manufacturers databases are usually edited to soecify the fabric and seam cogts These values are preserved
even when a manufacturers database i s updated.

The other information in a manufactures database can a0 be edited, but it will be overwritten if the databaseis
updated.



Custom Fabric  (fabrics)

2 (30 (8- = o

Fabric name | a0=hl
Colors

Cyan W
edi colors

Roll width ft inches) |12'6.0"

Warp Stretch % |3

Weft Stretch % |1

Stiff fabric [

Fabric Weight (bs per sq yard) |0.00

Fabric cost (per sq yard) 000 |
Fabric cost {perfoot) |0.00

Seam cost (perfoot) |0.00 Close

The fabric databases have these entriesfor each fabric type:

Fabric Name t he name you use for the fabric

Col ors alist of colors that are available for this fabric, with col or
nanes and fabric swatch i mages

Rol | width the roll width, in the selected units system

Warp stretch % the warp stretch recomended by the fabric manufacturer for an
install ed shade sail.

Weft stretch % the weft stretch reconmmended by the fabric manufacturer for an
install ed shade sail.

Stiff fabric infornms the programthat a stiff fabric (not an HDPE knitted shade
cloth) is being used

Fabri c wei ght the weight per era of the fabric, used on the estinations page.

Cost per area the cost of the fabric, in square nmeters or square yards.

Cost per roll length the cost of the fabric by used roll length, in nmeters or feet.
Cost per seam |l ength the cost of making an internal seamwith this fabric, used on

the estinations page.

The color swatchesin the database can be edited aswell, by usng the "edit colors' button.



Fabric 1 color list

v (3 (gl- (e @

Name |E%3

Red |3 make rab from image
Green (116
Blue |97

Image

load image

Close

The color database isusualy edited on custom fabricsto specify the choices.

The usual method isto obtain a color swatch image, and select it with the "select image” button. The image Sze
should be below 50kb to maintain database speed. The Red, Green and Blue components of the color swatch can
be obtained with the "make RGB from image" button.

If acolor swatch isnot available, RGB values can be entered by hand, in the range 0 to 255

Database updates

e’ I’ ' gy’ ] '
Databases: W - G N oo — = (.

Fabric Edges Corners Links Example corners Sea

3

s | Update

Check for database updates

Download databases

The manufacturers databases can be checked to seeif there are up to date using the "Check for database updates’

menu item. The databases are also checked on each program gart, and a warning message given if any databases
are out of date.

The databases can be updated, or new databasesindalled, usng the "Download now databases’ menu item.
During an update the information for fabric cogs and seam codsis preserved.



Hardware Database (edges)

The hardware database (edges) isedited and added to describe the sail edgesthat are used in your fabrication.

Custom Hardware (edges) et

K¢ 25 308 (4= @

Edge name |m
Edgetype | Cable v

Colors | Natural v edit colors

Hem width fmm) |80

Hem fold to guide (mm) |80

Wire / webbing size fmm) |6

Weight (Kg per meter) |0.00

Cost {per meter) |0.00

Close
The database has these entriesfor each edge type:
Edge nane the name you use for the edge
Edge type edges can be Wbbing, Cable or Straight
Col or/ Materi al webbi ng color or cable material. Oten color is "Natural"
Hem wi dt h the width of fabric to turn over to make the sail edge, or the cable
pocket

Hem fold to guide provides a guideline to fold the hemedge to. The distance is inward
fromthe finished sai
edge so if set to O the guide will be the finished sail edge/hem fold

line.
Si ze the cable dianeter, or webbing width. Used for description only.
Cost the cost of the edge, in neters or feet. (optional)

Continuous cable edge type:




Custom Hardware (edges) X
K ¢ 7 - |- ®
Edge name |ontinuous_cable
Edge type Continuous
Colors  Natural v edit colors
Hem width (mm) 100
Hem fold to guide (mm) 0
wire / webbing size (mm) 10
Production extra length (mm) 500
Weight (Kg per meter) 0.00
Cost (per meter) 0.00
EEE— Close
.
Introduced in V16, this edge option should be used when a single continuous cabl e edge

is used in conjunction with slip-ring corners (such as ezy-slides).
Production extra cable length. This will

i ncl udes a

field for

Thi s edge style
be added to the cal cul at ed

cable length to allow for any extra cable you choose to allow for cable overlap. For

exanpl e,
| engt h,
total

When sel ect

ed,

this edge option will

show both the cal cul at ed,

automatically check the sane cabl e tension box:

if the calculated length of a continuous cable is 20ft and you add 3ft of extra
the production and estimation reports wll
cable length to ensure production staff cut the correct cable |ength.

extra and

Force same tension on all edges (needed if cable i1s continuous)

The colors in the database can be edited aswell, by usng the "edit colors’ button. Thisisusually done when

colored webb

ing isavailable.




Webbing color list

1/1 3 v % = 7]

Color name |Navy Green

Red |0
Green |64
Blue |0

pick color

Close

The usual method isto select a color from the color picker using the "select color” button. Alternatively the RGB
values can be entered by hand, in the range 0 to 255

Hardware Database (corners)

The hardware database (corners) isedited and added to describe the corner congtructionsthat are used in your
fabrication.



Custom Hardware (corners)

PZES 9 t . $ =

Corner name

Corner type

Use wath edge type:

Hardware length (mm)
Hardware width (mm) 5l

Fit hardware in corner [

\weight (Kg) 0.00
Cost 0

The custom hardware database (corners) has these entries for each edge type:

Cor ner nane the nane you use for the fabric

Cor ner type can be Loop, Ring, Pulley or Gther, used to select
exanpl e corner inages

Use with corner can be used wi th Webbing, Cable or Straight
edges

Har dware wi dth the effective width of the hardware (see bel ow)

Har dwar e | ength the effective length of the hardware (see bel ow)

Fit hardware circle in corner how the hardware is fitted in the corner (see bel ow)
Wi ght wei ght of the corner, used in estimations

Cost the cost of the corner.

D ring example



Fabric

< Length B>

Width = base of the D ring
Length = internal length from center of front curve to base

Fit hardware circlein corner = No (because the D ring will be fitted with the base on the truncated corner of the
sail.

EZ Glide example

Width

<3 Length £



Width = diameter of the path that cable will lie in, approximately diameter of hardware circle

Length = internal length from center of front curve to middle of circle, approximately radius of hardware circle
Fit hardware circlein corner = Yes (because the EZ Glide will be fitted with the circle tangentia to the sall
edge at the corner)

Ring example

In thisexample we have no width as the disance between the cables at the ring is determined by the angle of the
sail corner. The convergence point for the 2 cableswill be the center of the ring as a work-around, we use the
following:

Width = zero

Length = Radius of the ring (diameter/2)

Fit hardware circlein corner = No

Edge cable length information provided in reports should be hand corrected by subtracting the ring diameter
(ring R for each end of the cable with thistermination detail)

Hardware Database (links)

The hardware database (links) isedited and added to describe the links between the corner hardware and the pole
attachment lug.



Custom Hardware (links)

K € 22 3N t' 4 = )

Link name | Tumbucikle

Length ft inches) [5.9"

Allow length change [ ]

Weight (bs ) (0.00
Cost |0
Close
Li nk nane the name you use for the link
Li nk | ength the length of the Iink (this is the internal length of a
shackl e, for exanple)
Al ow | engt h change usually only used for guy wires.
Wei ght wei ght of the link, used in estinmations
Cost the cost of the link.

Thereisaso atick box which will allow you to change the link length during the desgn. Thisisusually only
ticked for guys.

The picture below showswhere the link is ecified.

Corner
Hardware Attachment

Point

Example corners database




The exampl e corners database has example images of corner congruction, which can be used to helpin
production and customer visualisations.

Example corners (examples)

174 | 3 M t' b = @

Example image name sbbinc C
Use with edge type  Webbing v
Use with comertype | Ring v
File name | Webbing-D ring jpg | | Fie...
A
—
-
‘.
_. -
"'.\I’
\‘x-h Close

The exampl e images can be replaced by images of your congruction details

The replacement imageswill usually be digital photographs, in a4:3 format, gored asjpgsin the imagesfolder.
For program speed isbest to keep the image sze below 200kb
The imagesfolder islocated in your documentsfolder in aplace like:

C:\UsersUser Name\DocumentsM Panel Shade Des gner\images or C:\ProgramData\M Panel Shade
Dedgner\images or any location that you may save cusom imagesto.

The images can be st in the database to be used with :

Edges
Any
Webbi ng
Cabl e
Strai ght
Cont i nuous

Cor ners
Any



Loop

Ri ng (D rings, round rings, triangular rings)
Pul | ey (Ez dides, hardware that the cable passes though)
O her

All the imagesin the database that match the edge and corner selectionswill be available in the "Example
Images' drop down on the measurements page.

Seam database

The stams database (introduced in v12) isedited and added to describe the seam edges and guidesthat are used in
your fabrication.

Custom Hardware (seams) et

s (3 (g [ @

Seam name |

Seam allowance (mm) |12

Lise LH seam guide

LH seam guide mm) |0

Use RH seam guide

RH seam guide (mm) |0

70 L

Close
The database has these entriesfor each seam type:
Seam nane t he name you use for the seam
Seam al | owance the anount that will be added to both edges of the seam
Seam gui de check to include a guide on the left or right of each panel
Seam gui de di stance inward fromseamcentreline that the guideline will be added

A seam gyle of old Shade Designer files (prior to v12) are labeled "Unnamed"” to ensure compatibility.

The "Standard" seam style will add the specified "internal seam width" value to both seam edgesand if seam



guides are checked and set to O the guidelineswill represent the seam centreline. If seam guides are st to greater
than O the guides will be drawn inward of the seam centreline.

Seam style  Standard W

Intemal seam width (mm) |12

Seam guide(mm) LH |D RH |0

Other seam gtyles can be added to the seams database and be defined by any names you choose - the example
below produces a 40mm lap seam with the right panel edge lapping the left panel edge and a seam guide is added
to the left panel edge 20mm inward of the seam centreline (40mm in from the fabric edge) and no guide on the
right panel edge.

Seam style  40mm RH Seam

Intemal seam width (mm) |20

Seam guidefmm) LH [20 RH [None | I 1

T

Cutting fabric from the pattern

The processfor cutting fabric from the pattern isasfollows

e Lay out one (or more) piecesof fabric large enough to support the pattern. (Thismay need two pieces
sewn together.)

e Measure and mark the corner positionsfrom the supplied dimensons.

o Use abendable sraight edge to create the curves on each Sde, with the center dip as gecified.



e Mark and cut out the pattern.

e Turn back and saw the sail edgesto the specified hem width, as shown here:

Hem width _)

o |f thecorner is"Fit hardwarecirclein corner”, i.e.- like an EZ Glide were the cabl e fits around the corner
hardware, then pogition the corner hardware in the corner so that the sail edge istangential to the hardware
circle, asshown here:

\

 |f the corner isnot "Fit hardware circle in corner”, i.e.- like a D ring, then podtion the hardware in the
corner S0 that the base of the hardware fits acrossthe corner, as shown here;

Truncate corner to
width of D ring



e Trimthe corner tofit. A drawing showing thisisavailable here.

Truncation offset

The truncation offset isshown onthe Corner Detailsreport. They are also reported on the production reports
and on the egtimation page.

It isthe amount that the hemmed sail hasto be cut back to fit the corner hardware. The truncation offset is
automeatically allowed for during the sail calculations by deliberately making the sail larger than the pole-pole
measurements, o that after the sail cornersare truncated the sail will fit exactly between the poles

To obtain the correct trim position on a hemmed corner you can:

a) measure back fromthe corner by the truncation value  or
b) trimat the point where the hardware fits neatly into the corner.

These two method should give approximately the same results. The following drawing hel psto make the corner
truncation clear:

The truncation offset is measured from the corner
of the hemmed sail to the back of the D ring.

At this point the hemmed sail will be the same
width as the D ring, so it will fit neatly in the
finished sail corner.

Truncation Offset

Blue: Sail after hemming

Create these lines by creasing
the fabric along the hem line,
or by marking the sail with
chalk

Imports

o Partial modd file

When you use the MPSD Web App (www.mpcalc.com) the model file emailed to you containsthe Ste
dimensons, but no detailslike corner hardware dimensons, hemwidths, etc. Thisisa partial mode file.

The partial model file can be opened in MPSD asanormal file, and will find the missng data from:

a) Atemplatefile, if you have previoudy created one, and if the template isin the same dimensonsasthe
partial modd file

b) The MPSD default settingsfile.



e Import poletop dxf
Reads a dxf file that contains a 3dpoly drawn between the pole tops, in the order A..B..C..D etc.
The import supports severa syles
e 3D polylines
Thisinformation would usually come from automated measuring equipment such asthe Prodim Proliner.
There can be exactly one 3D polylinein the dxf file, which will be used to define the pole tops.
Or there can be any number of 3D polylines, with exactly one 3D polyline on alayer beginning with "P" (pole
tC());:thsi)onal ly there can aso be exactly one 3D polyline on alayer beginning with"G" (ground) to define the

average pole bottoms

The polyline will contain one point for each pole top, o valid number of pointsare 3, 4, 5 or 6

o Points
Thisinformation would usually come from automated measuring equipment such asthe Leica Digo

There will be exactly the same number of pointsin the dxf as pole tops so valid numbersare 3, 4, 5 or 6

e Pointswith a 3 point ground

Same as above, but the firgt 3 points are taken to define the ground level.
So valid number of pointsare 6, 7,8 or 9

Thereisno information in a dxf about the measurement units, S0 you have to choose unitsin MPSD to match the
units used for measuring.

Formatting of the unitsis performed, so measurementsin inches can be used asfeet_inches or

feet_inches fractions.

The dxf information isin XY Z format, o the program will calculate the equivalent pole top to pole top

dimensons, and enter them in the measurement tables This meansthat the measurement error, reported during
calculation, will aways be zero, so no rea checks on the measurement accuracy are being made.

Exports

MPanel Shade Designer can export the model or the panelsin several formats



Visualization

Export model
Export DXF
Export DXF for FEA

Export OB)
Export for Sketchup

Install Sketchup plugin

o Export DXF model
Exportsthe model in dxf format, suitable for mos cad platforms
The membrane ismodeled asa 3D polygon mesh, the polesare modeled as 3D polylines, and the corner links as
lines
The default folder for the exportis  DocumentsMpanel Shade Desgner\Exports (Y ou can find the Documents
folder from the Windows gart menu)
There will be two models superimposed on each other. The model on layers MPEmesh and MPEIlinesisthe
enhanced model with the corner detailsadded. Normally you will delete / turn off some layersto select just one
of the models

o Export DXF for FEA
Exportsthe model in dxf format as above however, the model isamended to be read directly into MPanel FEA
software. MPanel FEA (Finite Element Analyss) allows environmental |oads such aswind, show etc to the mesh
to determine fabric sresses, cable tensgons, reactions, pos bending moments and estimations of footings.

e Export OBJ mode
Exportsthe model in obj format, suitable for reading in Awning Composer.
Coordinate trandformeation and scaling are performed to suit the Awning Composer format.
The membrane ismodeled asa set of faces Polesare aso modeled if they have a diameter greater than zero.
The default folder for the exportis  DocumentsMpanel Shade Desgner\Exports (Y ou can find the Documents
folder from the Windows start menu)

o Export model for Sketchup
Exportsthe model in mpx format, suitable for reading in Sketchup with the MPanel Sketchup plug in.
Scaling is performed to suit the Sketchup format, you should use the same unitsin Sketchup and MPanel Shade
Desgner.
The membrane ismodeled asa surface. Polesare also modeled asa closed surface if they have a diameter greater
than zero.
The default folder for the export is DocumentsMpanel Shade Desgner\Exports (Y ou can find the Documents
folder from the Windows gart menu)
The MPanel Sketchup plug in can be ingalled from the menu item "Ingtall MPanel Sketchup plug in”



Fabric Pattem

Export style: m - ' -
Standard Export panels
Single poly cut
Aeronaut
Autometrix
Blackman & White
Carlson

Eastman
Pathfinder

ProSail

SMRE

o Export pane
Exportsthe panel in aformat suitable for cutting machines. Several different export syles are supported to suit
different cutting machines.
The default folder for the exportis DocumentsMpanel Shade Desgner\Exports (Y ou can find the Documents
folder from the Windows start menu)

Standard

The panel isdrawn asagroup with 3 or 4 polylinesfor the panel edgeson layer C
The sawing guidelinesare drawn on layer A

All other dimendonsand annotation on layer R

Single Poly

The panel isdraw asagroup with 1 polyline for the panel edgeson layer C
The sawing guidelinesare drawn on layer A

All other dimendonsand annotation on layer R

Aeronaut

The panel isdrawn asablock with 1 polyline for the panel edgeson layer CUT
The sawing guidelinesare drawn on layer CREASE

A dash mark for the tag corner isdrawn on layer DRAW

A panel number isdrawn in the middle of the panel on layer TEXT

Autometrix

The panel isdrawn asagroup with 1 polyline for the panel edgeson layer CUT colour RED
The sawing guidelinesare drawn on layer DRAW colour GREEN

All other dimensionsand annotation on layer TEXT colour YELLOW

Blackman & White

The panel isdrawn asagroup with 1 polyline for the panel edgeson layer CUT colour MAGENTA
The sawing guidelinesare drawn on layer CREASE colour BLUE

All other dimensionsand annotation on layer TEXT colour BLACK

Carlson

The panel isdrawn asablock with 1 polyline for each panel edgeson layer CUT
The sawing guidelinesare drawn on layer PLOT

All reference information isdrawn on layer CARLSON_ANNOTATION

Eastman
The panel isdrawn asablock with 1 polyline for each panel edgeson layer CUTME



The sawing guidelinesare drawn on layer PENME
All reference information isdrawn on layer PENME

Pathfinder

The panel isdrawn asablock with 1 polyline for each panel edgeson layer CUTLINE
The sawing guidelinesare drawn on layer PENLINE

All reference information isdrawn on layer PENLINE

ProSail

The panel isdrawn asablock with 1 polyline for the panel edgeson layer CUT
A dash mark for the tag corner isdrawn on layer DRAW

A panel number isdrawn in the middle of the panel on layer TEXT

SMRE

The panel isdrawn asagroup with 1 polyline for the panel edgeson layer 42
The sawing guidelinesare drawn on layer 1

All reference informationisdrawn on layer O

For gandard and sngle poly exportsthe layer names can be redefined by adding this section to the application ini
file
(theini fileisinalocationlike  C:\UseraUser name\AppData\Roaming\MPanel Shade Designer.ini )

[Export]

Cut layer = My cut name

Reference layer = My reference name
Annotation layer = My annotation name

Notes
Awning Composer isdigributed by Tri Vantage Inc, and isaregisered trademark of Glen Raven Inc.
Sketchup isdigributed by Trimble Inc, and isaregidered trademark of Trimble Inc.

Contact List and Technical Support

Technical support is available to customers who:

Have a valid annual technical support contract
or purchased MPanel Shade Designer within the previous 12 months
or are evaluating an MPanel Shade Designer demo product

In general, it is best to send the model file (*.mpm) as an attachment to the email, as this will allow us to respond
specifically to your question.
The model file can be found using the Folders button on the start page.

Support questions should be sent to:
support@mpanel.com



mailto:support@mpanel.com

Short Video: How to send a file to support

Shape limits

During the cal culations the model shape is checked to be within defined recommended shape limits. The shape
limits used should be consdered "desgn guides' and are described below:

Height Ratio Explained

e 3d9ded sails
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Length B-C
Edge rati o: the ratio of the |ongest edge to the shortest edge is recommended to
be less than 1.5
Hei ght ratio: (hi ghest corner - lowest corner) / average edge length is

reconmended to be nore than 0.2
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Squar eness rati o: the ratio of width / breadth (or the inverse) is recomended to be
less than 2.00
Di agonal rati o: the ratio of the diagonals (or the inverse) is recomended to be

less than 1.75
Hei ght ratio: nmeasured by rotating the nodel until diagonal ACis flat on the


https://vimeo.com/512822116
https://mpanel.com/wp-content/uploads/2020/08/Height-Ratio.pdf

ground,
and corners B and D are equal height.
The ratio is then height of corner B/ ( average breadth and wi dth)
and is recommended to be above 0. 25
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W dt h-breadth rati o: the ratio of width / breadth (or the inverse) is recomnmended to
be between 0.66 and 2.50

Di agonal rati o: the ratio of the diagonals (or the inverse) is reconmended to

be less than 1.75
Center offset ratio: how far length AB/ (length AB + BC) is fromO0.5 (the center),
recomrended to be | ess than 0.16
Hei ght rati o: neasured by rotating the nmodel until corners D, E and the
m dpoi nt of AC are
flat on the ground. The ratio is then height of corner B/
(average breadth and wi dth)
and is reconmended to be above 0.25
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W dt h-breadth rati o: the ratio of width / breadth (or the inverse) is recomended to
be between 0.66 and 2.50
Di agonal rati o: the ratio of the diagonals (or the inverse) is reconmended to

be Il ess than 1.75
Center offset ratio: how far length AB/ (length AB + BQ) (or the sanme measurenent



with DE and EF)

is fromthe center at 0.5, recomended to be |ess than 0.16
Hei ght ratio: measured by rotating the nodel until corners A, C, and E are flat
on the ground

The ratio is then the average height of corners B, Dand F /
(average breadth and wi dth)

and is reconmended to be above 0.25

Advanced Settings

The following settings can be changed by opening the MPSD ini filein atext editor, and adding the appropriate
settingsto the end of the file. Theini file can be found in your persona folder in aplacelike:

C:\UsersUserName\A ppData\Roaming\M Panel Shade Desgner\MPSD.ini

To change panel export layers (possibly to suit a particular cutting machine) change C, A and R to it and add
this section:

[Export]
Cut layer = C

Annotation |layer = A
Ref erence layer = R

To change default file locations (possbly to have a common database on a network) change the fully qualified
file addressesto suit and add all or part of thissection:

[User file settings)
Dat abase path = E:/ MPSDY dat abase
Model path = E / MPSD nodel

Inthe User Settings section you can:

Alter the number of iterations used when straightening seams, the default is 1000.

[User Settings
Geo iterations= 500

Change the name of the visualization reports:

[User Settings]
Visualization name = my choice of name

License agreement

MPanel Software Solutions LLC Licence Agreement

This is a legally binding software licence agreement (the "Licence") between the following parties:

(1) MPanel Software Solutions LLC of 3615 Queens Hwy., Carlsbad, NM 88220 U.S.A.
("MPanel", "we" or "us" or "Licensor"). We are a company registered in New Mexico with identification



number 821926203; and
(2) You (either as an individual or a single entity), being a user of the MPanel Software as defined below.

PLEASE READ THIS LICENCE CAREFULLY.
IF YOU DO NOT ACCEPT THE TERMS OF THIS LICENCE, DO NOT INSTALL OR USE THE MPANEL SOFTWARE.
BY USING THE MPANEL SOFTWARE YOU AGREE TO BE BOUND BY THIS LICENCE.

MPanel Software means any software provided with this Licence, such as by way of download, on disk, flash
drive or through any other media or format, including any software, code, interfaces or Content and whether
owned by us or by a third party.

Content means any content, text, documents, fonts, graphics, images, video, footage, audio, media files,
data, templates, clipart, photographs, names, images, trademarks, links, or similar.

Your Rights and Permitted Use

1. You are licensed to use the MPanel Software as expressly set out in this Licence from your first use of
the MPanel Software until termination of this Licence.

2. No rights in the MPanel Software are sold to you; your right is solely to use the MPanel Software within
the terms of this Licence. All rights not expressly granted to you are reserved to MPanel.

3. The licence granted to you is limited, non-transferable and non-exclusive. Except to the extent any
rights cannot be excluded by law, you are permitted:

(i) if you are a private individual, to download, install, use and run for personal use, one (1) copy of the
MPanel Software on a computer running Microsoft Windows ("Windows Computer") that you personally
own or control at your location for each seat authorized by MPanel.

(ii) if you are a commercial enterprise, to download, install, use and run one (1) copy of the MPanel Software
for use by a single individual on a Windows Computer that they use that you own or control at your location
for each seat authorized by MPanel. A maximum of 10 seats can be authorized per license and separate
licenses are required for each additional location you operate equipment owned by you.

(iii) if you are an educational institution, to download, install, use and run, one (1) copy of the MPanel
Software for use by a single individual on a Windows Computer that they use that you or they own or control
for each seat authorized by MPanel. Commercial use is not permitted.

4. Except to the extent expressly allowed in this Licence:

a. you are not permitted to run, or allow to be run, the MPanel Software over a network or any other
means by which it can be used simultaneously on more than one computer; and

b. you have no right to rent, lend, lease, sell, supply, transfer or distribute, transfer, redistribute or
sublicense the MPanel Software.

C. the license is restricted to use for your own purpose and is not to be used for the sale of design

services to other potential license holders.
5. The MPanel Software is protected by United States and international copyright and other applicable
laws. All title and intellectual property rights, including copyright, in the MPanel Software are owned by

MPanel or its licensors.

6. You must not use the MPanel Software in a way that may infringe the copyright of a third party, such as



by copying, reproducing, adapting, publishing, issuing copies of, communicating, exhibiting, transmitting, or
distributing copyright materials without permission of the copyright owner. It is your responsibility to ensure
that your use of the MPanel Software does not infringe the rights of third parties; you should take any
necessary legal advice in this respect.

7. Where you use the MPanel Software to display or access Content, you acknowledge that the Content
may be owned by third parties, may be protected by copyright and/or other intellectual property rights and
may be subject to conditions of use. Other than as expressly set out in this Licence, you are not granted any
rights to use such Content and no representation is made that any Content will continue to be made available
to you. MPanel is not responsible for any third party Content and any access to it provided by MPanel is
provided solely as a convenience and the provision of such access does not imply any endorsement by
MPanel.

8. The MPanel Software may be supplied in different versions or subject to further specific licence terms.
For example, the MPanel Software may be supplied:

a. as a trial, locked, demonstration or other limited use version ("Trial Version"); or

b. as a student, teacher, OEM/Bundle Purchase version or other version dependent on status or intended
use ("Customer Specific Version"); or

C. as part of a volume or maintenance licence or as part of use of other services provided by MPanel

("Volume Licence").

In the case of all Trial Versions, Customer Specific Versions, Volume Licences or software supplied under
other specific arrangements, then this Licence will still apply but shall be subject to any terms on which such
MPanel Software is supplied including any terms set out on the website from which the MPanel Software is
downloaded or on the packaging of the MPanel Software or otherwise as agreed with MPanel. In the case of
Trial Software, this Licence will terminate after any period specified as part of the trial or demonstration. In
the case of Customer Specific Software, this Licence will only take effect if and to the extent at the time of
purchase you satisfy any stipulated status requirements; if you are in any doubt as to whether your status at
the time of purchase entitles you to use a Customer Specific Version then please contact MPanel support for
further information in advance of making a purchase.

9. Except to the extent necessary for the normal and permitted use of the MPanel Software or to the
extent that such right cannot be excluded by law or to the extent required to be permitted by licensing terms
governing use of open source components that may be included with the MPanel Software:

a. You have no right (and shall not permit any third party) to copy, adapt, amend, reverse engineer,
decompile, disassemble, attempt to derive the source code of, create derivative works of, decrypt, modify,
distribute or make error corrections to any aspect of the MPanel Software in whole or in part; and

b. You have no right to a copy of any of the MPanel Software, or of any algorithms or code or other
material relating to the MPanel Software.

10. Where you are supplied with any updates, upgrades or new versions of the MPanel Software, the
terms of this Licence shall apply to the use of such updates, upgrades or new versions unless new licence
terms accompany such updates, upgrades or new versions, in which case the new licence terms will apply to
all use of the updated, upgraded or new version of the MPanel Software. Nothing in this Licence shall require
MPanel to supply you with updates, upgrades or new versions.

11. You will comply with all laws and regulations when downloading, installing, and using the MPanel
Software, including any laws and regulations specific to your location of download. You must not use the
MPanel Software in any way to publish or transmit any illegal material or links to such material, nor to infringe
the rights (including intellectual property rights) of any third party.

12. MPanel (or its licensors) may suspend, remove, modify, or disable (or impose limits on) access to the
currently available MPanel Software at any time without notice and without liability to you.



Consent to Use of Data

13. During normal MPanel Software operation, standard computer information is passed to our server,
including Hardware ID, Computer Name, and User Name. This information will be used by MPanel and its
subsidiaries and affiliates solely for program authorization. This information will not be transferred to third
parties. You agree that MPanel and its affiliates may use any information you give to us as part of product
support and other services provided to you, if any, related to the MPanel Software solely to improve products
or to provide customised services or technologies to you and will not disclose this information in a form that
personally identifies you.

Termination
14, This Licence will terminate automatically on any material breach by you of its terms.

15. On termination, you must cease all use of the MPanel Software and delete all copies in your
possession.

16. Any provision of this Licence which expressly or by implication is intended to come into or continue in
force on or after termination of this Licence shall remain in full force and effect.

WARRANTIES AND LIMITS OF LIABILITY

17. NOTHING IN THIS LICENCE SHALL OPERATE TO EXCLUDE OR LIMIT EITHER PARTY'S LIABILITY FOR:
a. DEATH OR PERSONAL INJURY CAUSED BY ITS NEGLIGENCE; OR

b. FRAUD; OR

C. ANY OTHER LIABILITY WHICH CANNOT BE EXCLUDED OR LIMITED UNDER APPLICABLE LAW.

ALL TERMS OF THE LICENCE SHALL TAKE EFFECT SUBJECT TO THIS.

18. LOCAL LAWS MAY APPLY TO PROTECT THE RIGHTS OF INDIVIDUALS WHO PURCHASE THE MPANEL
SOFTWARE IN THEIR INDIVIDUAL CAPACITY OUTSIDE A COMMERCIAL ENTERPRISE, SUCH AS CONSUMERS.
NOTHING IN THIS LICENCE SHALL OPERATE TO EXCLUDE OR REDUCE SUCH PROTECTION. IF YOU THINK THIS
MAY APPLY TO YOU, PLEASE CONSULT A CONSUMER ADVICE ORGANISATION.

19. THE MPANEL SOFTWARE ARE SUPPLIED TO YOU "AS IS" AND "AS AVAILABLE" WITH ANY AND ALL
FAULTS AND DEFECTS AND WITHOUT ANY WARRANTIES BY MPANEL OR ITS LICENSORS OF ANY KIND.

20. IT IS YOUR RESPONSIBILITY TO ENSURE THE MPANEL SOFTWARE PERFORM THE PURPOSE FOR WHICH
THEY ARE REQUIRED AND WILL FUNCTION PROPERLY IN THE ENVIRONMENT IN WHICH THEY ARE TO BE
USED. THEIR USE IS AT YOUR SOLE RISK AND YOU ARE RESPONSIBLE FOR ANY COST OF REPAIR,
CORRECTIONS OR SERVICING. YOU ACKNOWLEDGE INSTALLATION OF THE MPANEL SOFTWARE MAY AFFECT
THE USABILITY OF THIRD PARTY SOFTWARE OR THIRD PARTY SERVICES. . IT IS YOUR RESPONSIBILITY TO
ensurE that any structure designed and built using the MPANEL Software is built to a satisfactory standard. In
particular, the materials, corner connecting hardware, poles and ground footings should be sufficient to
resist expected environmental loads such as wind and snow with an adequate safety margin. YOU ARE
responsible for meeting any applicable building codes and regulations, obtaining any required building
permits, and meeting any applicable engineering specifications. Note that the MPANEL Software supplies no
guidance or information on the matters mentioned in this paragraph at all.

21. WITHOUT LIMITATION, PLEASE NOTE THAT NO REPRESENTATION OR WARRANTY IS GIVEN BY
MPANEL OR ITS LICENSORS THAT:

a. THE MPANEL SOFTWARE WILL MEET YOUR REQUIREMENTS; OR

b. ANY INFORMATION OR DATA PROVIDED WITH THE MPANEL SOFTWARE IS ACCURATE, ERROR FREE OR
COMPREHENSIVE; OR



C. OPERATION OF THE MPANEL SOFTWARE WILL BE UNINTERRUPTED OR ERROR FREE; OR

d. ANY CONTENT AVAILABLE FOR DOWNLOADING FROM US IS FREE FROM VIRUSES OR ANY OTHER
CONTAMINATION OR DESTRUCTIVE FEATURES; OR

e. YOU WILL ENJOY THE USE OF THE MPANEL SOFTWARE FREE FROM INTERFERENCE; OR

f. THE MPANEL SOFTWARE WILL CONTINUE TO BE MADE AVAILABLE OR MAINTAINED OR SUPPORTED OR
THAT ANY DEFECTS WILL BE CORRECTED; OR

8. THE MPANEL SOFTWARE WILL BE COMPATIBLE WITH ANY THIRD PARTY SOFTWARE, THIRD PARTY
SERVICES, THIRD PARTY EXTERNAL SERVICES OR MPANEL EXTERNAL SERVICES;

h. THE MPANEL SOFTWARE OR MPANEL EXTERNAL SERVICES OR THIRD PARTY EXTERNAL SERVICES WILL
BE AVAILABLE OR ACCESSIBLE IN ANY LANGUAGE OR FROM ANY LOCATION OR ARE APPROPRIATE FOR USE
IN ANY LOCATION.

22. TO THE EXTENT POSSIBLE UNDER THE APPLICABLE LAW, ALL CONDITIONS, WARRANTIES OR OTHER
TERMS WHICH MIGHT HAVE EFFECT BETWEEN THE PARTIES OR BE IMPLIED OR INCORPORATED INTO THIS
LICENCE OR ANY COLLATERAL CONTRACT, WHETHER BY STATUTE, COMMON LAW OR OTHERWISE, ARE
HEREBY EXCLUDED, INCLUDING ANY IMPLIED CONDITIONS, WARRANTIES OR OTHER TERMS ASTO
SATISFACTORY QUALITY, FITNESS FOR PURPOSE OR THE USE OF REASONABLE SKILL AND CARE.

23. MPANEL AND ITS LICENSORS WILL NOT BE LIABLE FOR ANY LOSS OR DAMAGE CAUSED BY A
DISTRIBUTED DENIAL-OF-SERVICE ATTACK, VIRUSES OR OTHER TECHNOLOGICALLY HARMFUL MATERIAL
THAT MAY INFECT ANY SITE, COMPUTER EQUIPMENT, COMPUTER PROGRAMS, DATA OR OTHER
PROPRIETARY MATERIAL DUE TO YOUR USE OF THE MPANEL SOFTWARE.

24, MPANEL AND ITS LICENSORS SHALL HAVE NO LIABILITY FOR ANY LOSSES OR DAMAGES WHICH MAY
BE SUFFERED BY YOU (OR ANY PERSON CLAIMING UNDER OR THROUGH YOU), WHETHER THE SAME ARE
SUFFERED DIRECTLY OR INDIRECTLY OR ARE IMMEDIATE OR CONSEQUENTIAL, AND WHETHER THE SAME
ARISE IN CONTRACT, TORT (INCLUDING NEGLIGENCE) OR OTHERWISE HOWSOEVER, WHICH FALL WITHIN
ANY OF THE FOLLOWING CATEGORIES: 1) SPECIAL DAMAGE EVEN THOUGH MPANEL WAS AWARE OF THE
CIRCUMSTANCES IN WHICH SUCH SPECIAL DAMAGE COULD ARISE; Il) LOSS OF PROFITS; IIl) LOSS OF
ANTICIPATED SAVINGS; 1V) LOSS OF BUSINESS OPPORTUNITY; V) LOSS OF GOODWILL; OR VI) LOSS OR
CORRUPTION OF DATA.

25. THE TOTAL LIABILITY OF MPANEL, WHETHER IN CONTRACT, TORT (INCLUDING NEGLIGENCE) OR
OTHERWISE AND WHETHER IN CONNECTION WITH THIS LICENCE OR ANY COLLATERAL CONTRACT, SHALL IN
NO CIRCUMSTANCES EXCEED THE TOTAL SUMS PAYABLE BY YOU TO US FOR USE OF THE MPANEL
SOFTWARE.

26. YOU AGREE THAT, IN ENTERING INTO THIS LICENCE, EITHER YOU DID NOT RELY ON ANY
REPRESENTATIONS (WHETHER WRITTEN OR ORAL) OF ANY KIND OR OF ANY PERSON OTHER THAN THOSE
EXPRESSLY SET OUT IN THIS LICENCE OR (IF YOU DID RELY ON ANY REPRESENTATIONS, WHETHER WRITTEN
OR ORAL, NOT EXPRESSLY SET OUT IN THIS LICENCE) THAT YOU SHALL HAVE NO REMEDY IN RESPECT OF
SUCH REPRESENTATIONS AND (IN EITHER CASE) MPANEL SHALL HAVE NO LIABILITY OTHER THAN IN
ACCORDANCE WITH THE EXPRESS TERMS OF THIS LICENCE.

Government End Users

27. The MPanel Software and related documentation are "Commercial ltems", as that term is defined at
48 C.F.R. §2.101, consisting of "Commercial Computer Software" and "Commercial Computer Software
Documentation", as such terms are used in 48 C.F.R. §12.212 or 48 C.F.R. §227.7202, as applicable. Consistent
with 48 C.F.R. §12.212 or 48 C.F.R. §227.7202-1 through 227.7202-4, as applicable, the Commercial Computer
Software and Commercial Computer Software Documentation are being licensed to U.S. Government end
users (a) only as Commercial Iltems and (b) with only those rights as are granted to all other end users
pursuant to the terms and conditions herein. Unpublished-rights reserved under the copyright laws of the



United States.
Miscellaneous

28. This Licence and the licence granted pursuant to this Licence are personal to you and except where
expressly permitted you shall not assign the benefit of or any interest or obligation under this Licence.

29. Apart from MPanel's licensors and authorised distributors, a person who is not a party to this Licence
has no right under the Contracts (Rights of Third Parties) Act 1999 or otherwise to enforce any term of this
Licence. The consent of any third party is not required for any variation (including any release or compromise
of any liability under this Licence) or termination of this Licence.

30. All disclaimers of warranties, limitations and exclusions of damages, rights to be indemnified by you
and dispute resolution shall apply to MPanel's licensors, suppliers, vendors, authorised distributors and
resellers, all of which shall be deemed express third party beneficiaries thereof.

31. If any court or competent authority finds that any provision of this Licence (or part of any provision) is
invalid, illegal or unenforceable, that provision or part-provision shall, to the extent required, be deemed to
be deleted, and the validity and enforceability of the other provisions of this Licence shall not be affected.

32. Except where expressly stated, no variation of this Licence shall be effective unless it is in writing and
signed by the parties (or their authorised representatives).

33. No failure or delay by a party to exercise any right or remedy provided under this Licence or by law
shall constitute a waiver of that or any other right or remedy, nor shall it preclude or restrict the further
exercise of that or any other right or remedy.

34. This Licence (including any documents referred to in the Licence) contains the whole agreement
between the parties relating to the subject matter hereof and supersedes all prior agreements,
arrangements and understandings between the parties relating to that subject matter.

35. a) References to MPanel and you includes their permitted successors and assigns; b) references to
statutory provisions include those statutory provisions as amended or re-enacted; c) references to one
gender includes a reference to the other genders; d) references to "including" or "includes" shall be deemed
to have the words "without limitation" inserted after them; e) words in the singular include the plural and
those in the plural include the singular; and f) a person includes a natural person, corporate or
unincorporated body (whether or not having separate legal personality) and that person's personal
representatives, successors or permitted assigns.

36. This Licence and any connected dispute shall be governed by and construed in accordance with the
laws and courts of New Mexico, United States. Where any translations of this Licence are provided, the
content of the English version shall take priority in cases of conflict, to the extent not prohibited by any local
laws.

37. You agree that You will not export or transmit the MPanel Software or any Applications, directly or
indirectly, to any restricted countries or in any manner that would violate United States laws and regulations
as shall from time to time govern the license and delivery of technology abroad by persons subject to the
jurisdiction of the United States government, including the Export Administration Act of 1979, as amended,
and any applicable laws or regulations issued thereafter.

System requirements




These are the minimum requirements to run MPanel Sade Designer version 10

Operating system at |l east Wndows Vista (Wndows 10, Wndows 8.1, Wndows 8,
Wndows 7 are all OK)
Net franewor k: at least Net 4.5
G aphi cs card: shoul d support OpenG., at version 2 or above.

(alternatively DirectX can be used but nmay show | ower quality
gr aphi cs)
Notes:

Operating systems before Windows 8 will need to have Net 4.5 installed. If this is missing then it will be asked for
during program installation.

Due to the requirement for Net 4.5, it is not possible to run this program on Windows XP

If your graphics card gives a poor image, try these steps:
a) turn video card hardware acceleration off in the start page menu item Settings. Then restart the program.

b) turn use DirextX on in the start page menu item Settings. Then restart the program.

Use of these settings will give somewhat lower quality graphics, with a slower frame rate, but may enable a computer
with a low specification graphics adapter to run Shade Designer satisfactorily.
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Advanced Settings, 73
area, 40, 44
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cable, 40, 44, 55

calculation, 13, 14, 71
catenary, 9, 64

compensation, 7

contact, 70

continuous, 55

corner, 7, 18, 40, 57, 61, 64, 66
correction, 40

cut, 44, 64

cutter, 28

Index

Cutting fabric from the pattern, 28, 34, 38, 44

D

data, 4, 5
database, 7, 52, 54, 55, 57, 60, 61, 63

Database updates, 52, 54, 55, 57, 60, 61, 63

Default template, 44
design, 13, 14, 71
diagonal, 18, 28
dip, 9, 64

dip/span, 9, 64
D-Ring, 57

dxf, 16, 67

E

Edge, 7, 9, 40, 55
error, 13

Estimation, 40, 44
even, 18

Exports, 16, 28, 38, 67
extra, 40

EZ-Glide, 57

EZ-Slide, 57

F

fabric, 7, 14, 18, 28, 34, 38, 52, 54, 64
Fabric Pattern, 28, 38

failure, 14

FEA, 16, 67

file, 70

finished, 44

fold-to, 55

G

General operation of the program, 3
guide, 55, 63



H

Hardware Database (edges), 55, 63
height, 13

I

imperial, 4, 5, 28
import, 7, 9, 66
Imports, 66
Introduction, 3

J
join, 9
L

label, 28

lable, 28

lap, 63

layout, 3, 7, 9

Leica, 7, 9

length, 14, 34, 40, 44
license, 73

links, 7, 34, 38, 40, 44, 60
loft, 9

M

map, 18, 34
mapping, 34
mark, 18

match, 28
measurement, 13, 71
mesh density, 4, 5
metric, 4, 5, 28
mid, 9

move, 28

mpcalc, 3
multi-panel, 34

N

New, 2

o

oreientation, 3
orientation, 9
overview, 3

P

panel, 18
plotter, 28, 38
production, 44
Proliner, 9
prompts, 4, 5

R

ratio, 13



reaction, 28, 67
rebate, 18
reinforcement, 28
reo, 28

Ring, 57

rope, 9

rotate, 28, 38
rotation, 38

S

Seams, 18

sed, 70

settings, 4, 5, 73
shackle, 7
shape, 9, 14, 71
shear, 14, 18
site, 13

size, 44, 64
Sketchup, 16, 67
smooth, 4, 5
straight, 18
strain, 14, 18
stretch, 7

style, 18
suggestion, 13, 71
system, 78

T

tag, 18
truncate, 18, 66
turnbuckle, 7

U

units, 4, 5, 28
update, 3, 7
user, 4, 5

Vv

video, 4, 5
View, 16
visualization, 44

W

warning, 14

warp, 7, 18, 28

width, 7, 14, 18, 28, 34, 38
workflow, 3

Z

zero, 14
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