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BRODUCTION

ABOUT THIS MANUAL
This User's Manual explairise Horn.ell.a softwareversion2.0.0.

WHAT THIS USER MANUAL DOES COVER

TheHorn.ell.asoftwareis atool to fastdesigns3D Horns There are thousands lmboksand papersn many of tle topics thatHorn.ell.ahandles. This
User Manuals intendechot to explain the horn theorthis issuds left to the readeto explore througharge availablditerature butonly as a guide to
allow the user to quickly become efficienith the software user interface

AGREEMENTAND WARRANTY
THANKS

Thank you for purchasing yottorn.ell.asoftware We hope that your experiences ustgn.ell.awill be both productive and satisfying.

SpeakerLAB& WARRANTY
SpeakerLABwarrants to the original licensee that the disk(g) @ electronic key(s) on which the program is recorded will be free from defects ir
materials andvorkmanship under normal use for a period of ninety (90) days from the date of purchase. If failure of thecprogonents has
resulted from accident, abe or misapplication of the product, th&peakerLABor third-party licensors shall have no responsibility to replace the
disk(s) or key(s) under this limited warranty.

WARNINGS AND LIMITATIONS OF LIABILITY

SpeakerLABwill not assume liability for damaga injury due to user servicing or misuskour productSpeakerLABwill not assume liability for

the recovery of lost programs or data. The user must assume responsibilitydaalihe performance and the fitnessSyeakerLABsoftware and
hardwarefor use inprofessional production activitiegr addition to the foregoing, you should recognize that all complex software systems and th
documentation contain errors and omissi@eakerLAB its distributors, and dealers shall not be responsibiiamy circumstances for providing
information on or corrections to errors and omissions discovered ditn@myn the product, whether or not they are aware of the errors or omissions
SpeakerLABdoes not recommend the use of this product in applicatitomghich errors or omissions could result in loss of life, injury, or other
significant lossYou may not: (adistribute copies of the program or the documentation to others, (b) lease, rent, grant sublicenses, or other rig
the program, (c) providase of the program in a computer service business, network;stiagr@ng multiple CPUvirtual machineor multiple users
arrangement without the prior written consenSpeakerLAB (d) translate or otherwise alter the program or related documentatlomuvitie prior
written consent oc6peakerLAB

This license agreement shall be governed by the laws of the stééy @nd shall inure to the benefit 8peakerLAB its successors, administrators,
heirs andassigns othird-partylicensorsFor furtherdetail of software license agreement read License.pdf file.




OMER SUPPORT

SpeakerLABprovides detaileelectronicmanuals and ofine help within the program as the primagurce for user information and assistance
regarding the use of this product. If these saitbenot contain the answers to your questidastechnical problems, bug reports, or suggestions for
future software enhancememwtntactSpeakerLABvia any of the following methods:

website: wwwspeakerlab.it
e-mail: info@speakerlab.it

Technical suport is freeat this time;however,we reserve the right to charge fiis service in the future as conditions, overhead, and support
personnel requirements dictate.

BETALLATION

SYSTEM REQUIREMENTS

Horn.ell.asoftwareis an extremely intensive nunieal application The prograntontains hundreds of numerical mathematics algoritibomse of
which are extremely large and place very high demands on the @®@afisg-point performanceHorn.ell.asoftware requires a fuB2 bit operating
system anaanbe installed irany personal computer with the following minimum system requirements:

Pentium IV processor

500MB RAM

Mouse and Keyboard

300MB freeHDD space

800 x 600 esolutionvideo adapters

Microsoft Windows XP, 7, 8, 8.1, 10

Adobe Acrobat Reade

= = = =) =) = =

SOFTWARE INSTALLAT ION

Delete all previous installations, included Demo Version

Place the distrition CD into your CBROM drive

If the CD does not AutoRun, date and run thelorn.ell.a.exdile

Follow the instructions on the screen

After installation Shutden and Restart ©

Run Horn.ell.&rom relativelink on desktop or fom SpeakerLAB folder orstart Menu
At first launch Horn.ell.a create a code on desktop

Sendthis code tdhe factory:copy orattach it in thee-mail info@speakerlab.it

= = =) = = = =] =
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MENU BAR

TAB CONTROL

T3 Hom.ella
File Edit Solid Radiation Angle Delimiter Help

Circular Hg quare/Rectangular Horn Output Values 3D Horn Surface ‘_;__‘C amer] ; . Horm.ell.a

% Alfa sMajor Asis from throat Distance from throat Major Axis

b ‘ ‘ Alfa sMajor Axis 147 Distance Major Axis
4t 6lk

SHARED VARIABLES BOX




ENU BAR 3 o

Solid Radiation Angle  Delimiter Help

ical Hom | square/Rectangu lar Homn  Output Values 3D Horn Surface SpeaMerL AL 4@ Hom.elia

I 1 | | Throat-Mouth Front View

@

Open Ctrl+O

Select a*.DAT file to read and
opena saved project r om f
dbo database

EXIt Ctr|+Q 3 " @ Alfa sMajor Axis from throat Distance from throat Major Axis
Quit and exit from Horn.ell.a. S RO e oo i
After you select Exit the softwar

e é e é e e

ask you a confirmation of thi
action

Edit

Cut Ctrl+ X
Cut data from clipboard

Copy Ctrl+C
Copy data from clipboard

Paste Ctrl+V -

é Alfa sMajor Asis from throat Distance from throat Major Axis
Paste data into clipboard

Alfa sMajor Axis 147 Distance Major Axis

61k
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Horn Type

Hypex Family Ctrl+Y
Hyperbolic pansiors are:

1) Catenoid (FC=0)
2) Exponential (FC=1)

3) Hyperbolic CosingFC<1)

4) Hyperbolic Sine (FC>1)

5) Conic (FC>>1)
Any value ofthe Flare Constarig
possible (0<FCs

Tractrix Ctrl+ T
Tractrix expansion

Spherical Ctrl+ S
Sphericakexpanson

Spherical Cosed Ctrl+C
Spherical Closedxpansion

Waveguide Ctrl+ W
Quadratic Waveguidexpansion

Alfa sMajor Auis from throat

Alfa sMajor Auis 147

Distance from throat Major Asis

Distance Major Axis
61k

3D Plot

Ya

Plot Y4 of thesolid geometry
Yo
PlotYz of thesolid geometry

Full Angle

Plot entiresolid geometry

Affa sMajor Axis from throat

Alfa sMajor Asis 147

Distance from throat Major Axis

Distance Major Axis
61k
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Solid Radiation Angle

Fr ee Asteradiaf golidangle
Free space placement

FIl oor (27)
Floor placement

Wal | ()
Floor placement against a wall

Corner (71 2)
Corner placement

I t 6 s s u gsgde sstabllydor mid
and high frequency horn, the ottsalid
angledfor low frequency

43 Hom.ella

Delimiter Help

Delimiter

TAB
Saved data separated by TAB

Comma
Saved data separated lmynuma

Dot
Saved data separated by dot

Space
Saved data separated by space

Custom
Saved data separated by a free
custom delimiter

<

Alfa sMajor Axis from throat

Alfa sMajor Axis 147

Throat-Mouth Front View

9

Distance from throat Major Axis

Distance Major Ais

File Edit HomType 3D Plot

Solid Radiation Angle

L

Alfa sMajor Axis from throat

Alfa sMajor Axis 147

Throat-Mouth Front View
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Distance from throat Major Axis

Distance Major Axis
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File Edit Hom Type 3DPlot Solid Radiation Angle Delimiter Help

Circular Horn s

Gircular Homn | Circular/Elliptical Horn | Square/Rectangular Hom | Output Values | 3D Horn Surface SpeamerL AL
. SPHERICAL

In the first TAB you caneditthecommon variables tmodify a circular
mouth horn shap®©nthis graph isvisible the axis symmetrad %2 section
profile. On Y axis therés the horn radius, on X axis the horn length.

121k




In the graphareatherearethe axis symmetral %2 secions profile
along theMinor Axis (green splineandMajor A xis (blue spline).
On Y axis there is the horn radius, on X axis the horn length.

" Gircular Horn | Circular/Elliptical o | Square/Rectangular Horn | Outfut Values 3D Horn Surface

@ e ‘ 0

Throat-Mouth Front View

9

Distance from throat Major Auis

Distance Major Axis

J ) ¢ J J ¢ ) )

17k

On the Horn Mouth graph there
Is the moutlrepresentatianin the
upper box is possible to edit
sMinor Axis value to give the
requiredaspect ratimf the mouth
shape. Aspect Ratio is an
indicator of the horizontal an
vertical coverage angle.

Reset to back to the circular moutl

Circular and Elliptic al Horns

In the secondTAB you can edit the common variabladaptingthe
circular intopseudeelliptical horrs. Ontheleft graphis visible the axis
symmetri@al %2 section profileOn the right graphis visible the horn
throat and thenouthvariation

Moving the cur «mwmwthdapeduse
angledownto thehorn profile.

Very helpfulfor compression drivewhenconnecing
thehornthroatinitial section with driveexit.
Dragging cursor position(yellow point) and move
along splines permits tabtain the aperture angle
values

Aperture angle from coordinat®,Y) to actual cursor
postion (upper yellow display).

Aperture angle of the segment line before cur
position(yellow display).
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nAngle Delimiter Help

m | OutputValues 3D Homn Surface

---------

Alfa Minor Axis from throat 76

|
=
9
bsi}

‘e g

Alfa Minor Axis
17k

Square and RectangulaHorns

In the third TAB you can edit the common variables adapting
squareinto rectangularhorns. On the left graphis visible the axis
symmetrical %2 section profiléOn the right graph is visible the hor
throat and thenouth variation.

Increasing the value of Corne
Radius, it reduces sharp edges
acoustical path inside the horn.

Reset to backo the square outh.
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On theleft box there are single values. On thght box there are the arra
values. Each arragimension matchethe Sample Xnteger

File Edit HomnType 3DPlot Solid

" Circular Hom | Circular/Elliptical Horn | Square/ReCtangular Hom ~ Output Values | 3D Horn Surface

CIRCULAR HORN DIMENSION CIRCULAR OUTPUT ARRAY

1= 21 1=t 215 21

215

Output Values

In the fourth TAB you can visualize circular horn
dimension values

Before passing to the next TAE
Building Graphs pay attention to the
Total Points Number, if this is too
high on 3D Plot Menu Baselectz
or ¥4 of the total geometry.

Note: pay always attention to the
Total Points Number underprocess
when select &% or Full Angle 3D
Plot, or when it is necessary t
increase the precision of a ho
desgn expanding thenumber of
Samples X, Y.
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In this graph Horn.ell.a interpolateéhe functions integratg the boundary mesh and
building the horn surface.

| t 6 s poamgihe mmdekrotaing the 3D viewbeforesavng.

/ Gircutar Horn i ical Hom | Horm  OutputValues 3D Homn Surface Spearer @ Homella

The visualization depends on the selected 3D
menu: full model, %2 or %af the solid geometry.

" Gircular Horn | Gircular/Elliptical Horn | Square/Rectangular Horn | Output Values | 3D Horn Surface

ez

Ccutar Mo Cocuta/tmptical o Saquare/Mextanguta W  Output Vaes 10 Hoeh Surtace - °

sl

In the fifth TAB you can visualizehe final
horn design and building the 3D graph
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Before saving t 6 s n e select theadesired tlecimal separa
This is important for permitting to your CAD to open files. T
same decimal separator is used for all saved files.

| [=[Ex

Circular Horn | Circular/Elliptical Horn | Square/Rectangular Horn | Output Values 3D Horn Surface Sheams 0

Systemn (default) |4

- Prompt User for Inp

Enter file name

file name

Horn T. Proto 6542

When SAVE & EXIT is pressed you can type the folder nar



REDVARIABLES BOX

Waveguide Angle

Fc

influence thehornsize

Minimum Fc= 1Hz

Frequency cubff is one of the values thahainly

MaximumFc=it depends by other input parameters

Horn TAB.

Wavegiide Angle is tlke semiapertire angle of the circular horn.

To change the aperture angle in different plarfesiZontal and
vertical) setting theMinor Axis in the Elliptic al or Rectangular

To read the semaperture angle in different planesuy can put
cursor at the mouth of horn, reading minor or major axis.

Throat Radius
Throat Radius isthte circular
radius of the horn throat.

Temperature
Environmentworking
temperatur®f the horn

Flare Constant

Flare Constant is the degree of hyperbolic expansion.

(It is active for the Hypex Familyonly)

If Flare Constant= 0 the expsian is Catenoid

If Flare Constant= 1 the expansion is purely Exponential.
If Flare Constant< 1 the expansion is Hyperbolic Cosine.
If Flare Constant> 1 the expansion is Hyperbolic Sine.

I f FI ar e Con the expartsiotieceamdaTamicat o

Humidity
Environment woking
humidity of the horn.
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Sample Y
Samples Y is the quantity of segmentspiit a quarter of th@orn mouth profile (ge the red line dflorn Mouth graph).

When you select % 3D Plot Sample Y is multiplied by 2.
When you select Bull Angle 3D Plot, Sample Y is multiplied by 4.

Sample X
SamplesX is the quantity of segments $plit the horn length
1) In the case dflypex Family andTractrix shape, Sample X is the quantity of segments to build the profile.

2) In the case dbpherical andSpherical Closedshape, Sample X is the multiplication of a minimum quantity of superimposed segf
Particularly in this case you need to pay attention to the Total Points Number, in some cases it's possible the compuigfutigimo
this case start witimumber of samples= 1.

3) In the case dlVaveguideprofile, Sample X is the quantity of segments only for the curved section of the horn.
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