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Purpose of the program

RRF Antenna Editor is intended for creating, editing, calculating and studying conductive antennas
and antenna structures. You can start from a template or assemble geometry manually, set the
frequency and installation conditions, add a feed point, run a physical OpenNEC calculation and
inspect impedance, standing-wave ratio, radiation pattern and current distribution.

The program helps with these practical tasks:

- quickly create an initial dipole, vertical, loop or beam-antenna model,
- estimate starting dimensions for a target frequency;

- check matching at one frequency or over a selected frequency range;
- inspect the resistive and reactive components of input impedance;

- study horizontal and vertical radiation-pattern cuts;

- inspect the three-dimensional pattern and currents on conductors;

- compare geometry variants through repeatable edits and calculations;
- save a project for later work and export numerical results.

RRF Antenna Editor does not replace measurements on the completed antenna. Results depend on
the entered geometry, ground, materials, segmentation and the selected calculation backend. A good
SWR alone does not prove gain, efficiency, RF-field safety or regulatory compliance.

Initial window

Application Edit Add View Simulation Tools Help
[New] [Open] [save| [Fit) | [Calculate Antenna) Basic mode

Object Tree 3D Antenna Workspace Properties
¥ Untitled Antenna Project
| Select] * [+ Expandall]

(Select] [cancel]

Environment > Metadata
Simulation

oo
Y

FBONT | RIGHT
X

Results
Ready. Create or open a semantic antenna project
[OVeriew] swrR R/X Smith Pattern2D Pattern3D Currents

Antenna result
Ready to calculate
Choose 2n antenna template, set its main dimensions and frequency, add  Feed Point, then select Calculate Antenna or Frequency Sweep

Ready. Creats or open a semantic antenna project. Saved

Figure 1. Initial RRF Antenna Editor window in Basic
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The main window contains menus and quick actions, Object Tree, the central 3D Antenna
Workspace, the Properties panel, the lower Results or Messages |/ Results area and a status bar.

Basic mode or Engineer mode at the right of the action bar always identifies the current interface
presentation.
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Basic and Engineer presentations

RRF Antenna Editor provides two presentations of the same project. Basic shows the commands
normally needed for straightforward antenna design. Engineer exposes the complete engineering
surface. They are not different file formats or copies of the antenna. Switching does not change
geometry, frequency, feed point, Undo or Redo history, save state or an existing result.

Capability

Initial presentation

Creation

Editing

Calculation

Results

Additional tools

Application menu in Basic

Applisﬁinn Edit Add

Basic

Opens by default
New wizard and templates

Main geometry, orientation,
scaling, ground, frequency and
Feed Point

Protected physical OpenNEC,
single frequency or sweep

Overview, SWR, R/ X, Smith,
Pattern 2D, Pattern 3D, Currents

Standard views and Fit All

Type

Mew

QOpen..

Recent Projects
Save

Save As_ .

Recover newest snapshot..

Exit

Figure 2. Application commands in Basic
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Engineer
Selected explicitly

The same wizard and templates
plus Straight Wire

All sections, materials, manual
wires, exact segmentation and
advanced actions

Backend choice, single
calculation, sweep and
optimization

All results, exact tables, power,
measurement history and
optimization

Projection, Design or Solver view,
exact scene table, Measure and
export

View



Switching the presentation

Application Edit Add View Simulation

Type 1;7 b Basic
New Engineer :
Open. .. [select]
Recent Projects 2

Save

Save As_ .

Recover newest snapshot. ..
Exit

Figure 3. Selecting Basic or Engineer through Application Type

Choose Application > Type > Engineer to open the full surface. Choose Application > Type >
Basic to return to the simplified workflow. Advanced sections are only hidden when you return to
Basic. Data is not deleted or rounded, and the result is not recalculated.

Empty project in Engineer

Application Edit Add View Simulation Tools Help

[New] [Cpen] [Save] [Fit) [Measure] | [Calculate] Engineer mode
Object Tree 3D Antenna Workspace Properties
¥ CA3E e [BEEe Addwire Measure [Cancel) Bioject P
[Select] * [+ Expandall]
Environment + Metadata
Simulation
» Conductor Materials
r4
Y
k,
o0
z
v
F30NT | RaGHT
'
Messages / Results
Engineer mode selected
[SUmmary] Exacttable SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization
Operation: none - attempt: empty - 0/0 points
Accessible result summary: operation none; state empty; displayed result False; stale False; complete False; 0 diagnostic(s)
Engineer mode selected Saved

Figure 4. Full engineering surface for an empty project

Engineer adds Add Wire, Measure, advanced result tabs and additional properties. Use it for manual
geometry, materials, detailed segmentation, exact numerical data, export or optimization.
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Application menu in Engineer
Appliq%inn Edit Add View !
Type 2

MNew Cri+
QOpen. .. [+
Recent Projects 2
Save Crl+5
Save As. .. Crl+Shift+
Export Results »

Recover newest snapshot. ..
Exit

Figure 5. Application commands and Export Results in Engineer

The Application menu controls the project lifecycle in both presentations. Engineer also provides
Export Results. The chosen presentation is not stored in .rfaa, so a new program launch starts in
Basic again.
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New antenna wizard

Application > New, the New button and Ctrl+N open the New Antenna wizard. The current project is
not changed until you select Create Antenna. You can inspect alternatives, go back or close the
wizard without losing current work.

Selecting a template

Mew Antenna X
Choose an_antenna template
Choose one stavling geometry. Mothing changes until Create Antenna.
Simple Loop Beam
Half-wave Dipole Delta Loop Delta Beamn
Inverted v Quad Loop Quad Beam
Quarter-wWave Vertical Yagi

Cround-Plane Vertical

| Cancel|

Figure 6. First wizard page with every template

The first page divides templates into three groups:

- Simple contains Half-Wave Dipole, Inverted V, Quarter-Wave Vertical and Ground-Plane
Vertical,

- Loop contains Delta Loop and Quad Loop;

- Beam contains Delta Beam, Quad Beam and Yagi.

Select one name. Next becomes available after a selection. Cancel closes the wizard and leaves the
current project unchanged.

Beam element count

Mew Antenna *

Choose the element count
The total includes one reflector, one driven element and the remaining directors
O [ 3 | Totalelements

|cancel| |Back| |mext]|

Figure 7. Total elements page for a multi-element antenna

For Delta Beam, Quad Beam and Yagi, the wizard shows Choose the element count. Total
elements may be 2 through 12 and includes one reflector, one driven element and the remaining
directors. The page is skipped for single-element antennas.

Back returns to the template page, Next proceeds to frequency and height, and Cancel stops
creation.
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Single frequency

Mew Antenna x

Choose frequency and installation height
[Single frequency| Frequency range
Target frequency  |14.200 MHz |

Installation height [10.00m |

Enter an explicit miECzlch as MHz and m. A range uses its arithmetic midpoint for initial geometry and preserves both
endpoinks for Frequency Sweep.

Dimensions are only 2 wavelength-based starting point, nok an optimized or resonant antenna.

|cancel| |Back| |Create Antenna|

Figure 8. Frequency and height page in Single frequency mode

Choose Single frequency when the starting model has one operating frequency. Enter a value with
an explicit unit in Target frequency, for example 14.200 MHz. Enter a hon-negative Installation
height, for example 10.00 m.

Initial dimensions are wavelength-based estimates. The wizard does not run OpenNEC, optimize the
design or guarantee resonance, SWR or gain.

Frequency range

Mew Antenna *

Choose frequency and installation height

Single frequency Freque@ range

Range start [14.000 MHz |

Range stop [14.350 MHz |

Installation height |10.00 m |

Enter an explicit unit such as MHz and m. A range uses its arithmetic midpeoint for initial geometry and preserves bath
endpoints for Frequency Sweep.

Dimensions are only 2 wavelength-based starting point, not an aptimized or resonant antenna.

|Cancel| |Back| |Create Antenna|

Figure 9. Frequency and height page in Frequency range mode

Choose Frequency range when you plan a sweep. Enter increasing Range start and Range stop
values. The midpoint supplies the starting geometry and active frequency. Both exact endpoints are
transferred to the next Frequency Sweep window.

Invalid text stays visible with a diagnostic. Correct the unit, sign or bound order and select Create
Antenna again.
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Wizard result

Application Edit Add View Simulation Tools Help

[New] [Open] [save| [Fit) | [Calculate Antenna)

Object Tree

¥ Untitled Antenna
Select

3D Antenna Workspace
[Select] move [Cancel]

Environment

Simulation

¥ Components
> Yagi-C1

¥ Feed Points
Feed Point -F1

Ao

Results
New fe

Antenna result
Ready to calculate

Choose an antenna template, set its main dimensions and frequency, add a Feed Point, then select Calculate Antenna or Frequency Sweep

New Fead-ready antenna creatad from an approximate wavelength-based template

Figure 10. Wizard-created Yagi with a Feed Point and starting dimensions

ady antenna created from an approximate wavelength-based template.
[Overview] swr R/X Smith Pattern2D Pattern3D Currents

Properties
Yagi-C1
i [+ Expandaall]

» Common

> Orientation (Z-Y-X)
» Yagi Boom Frame
> Reflector 1-E1.1

» Driven - E1.2

> Director 1 -E1.3

* Add Passive Element

oo

z
¥
FBONT | RIGHT
X

Basic mode

Modified

Create Antenna produces an unsaved project with the selected antenna, an active frequency, one

enabled 1V feed point and Real Ground initially set to relative permittivity 13 and conductivity 0.005
S/m. These ground values are editable starting assumptions, not measured soil data. Change
dimensions and ground values in Properties. For a range, open Simulation > Frequency Sweep...

and verify the transferred bounds.

If the previous project was modified, the program first asks for Save, Discard or Cancel. Cancel

returns to the previous project. A new candidate that fails validation also leaves current work

untouched.
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Projects and edit history

RRF Antenna Editor projects use the .rfaa extension. A file stores the antenna, properties, materials,
environment and calculation settings. It does not store the Basic or Engineer presentation, expanded
panels, camera position or temporary windows.

Main commands are:

- Application > Open... or Ctrl+O validates and opens an .rfaa file;

- Recent Projects reopens a recent file;

- Save or Ctrl+S writes the current project;

- Save As... or Ctrl+Shift+S selects another file;

- Exit closes the program after an unsaved-change prompt;

- Recover newest snapshot... offers separate recovery of the newest available snapshot.

Modified appears at the lower right while editing. Saved appears after a successful save. If writing
fails, the previous file is not treated as successfully replaced and the project remains modified.

Edit menu

Application Edif Add View

|New| |Open
Object Tre

¥ |l ImkFiFlAaA ArkEsmos—

Figure 11. Undo and Redo commands

Every accepted edit uses the history. Edit > Undo or Ctrl+Z reverses the last action. Edit > Redo or
Ctrl+Y reapplies it. The action name in the menu helps confirm what will be changed.

An invalid field value stays visible for correction and does not replace the last valid value. After an
antenna edit, an older result may remain available as Stale, but it is no longer current.

RRF Antenna Editor 0.163.0 | User Manual 14



Templates and starting geometry

In addition to the New wizard, use Add > Antenna Templates to add ready-made geometry to the

current project. This is useful when adding another component or assembling a more complex model

manually. Adding a template does not change the current project's electromagnetic-ground settings.
Add menu in Basic

Application Edit Ad‘ﬂ} View Simulation Te

|MNew| |Open| [SaV Antenna Templates » Gt

Object Tree :

Figure 12. Add menu with templates and Feed Point
Simple antennas

Application Edit Add View Simulation Toeols Help

|Mew| |Open| |53 Antenna Templates » Sim » Half-wave Dipole

Object Tree , Loop © » 1 Inverted V

v Lwd Anktenna Iml Beam » Quarter-wave Vertical
| select| Ground-Plane Vertical

| ey

Figure 13. Simple group in Basic

Half-Wave Dipole creates a straight dipole, Inverted V creates a dipole with an included angle,

Quarter-Wave Vertical creates a vertical radiator, and Ground-Plane Vertical adds a radial system.

The inserted component appears in Object Tree, and its properties open on the right.

Loop antennas

Application Edit Add View Simulation Tools Help

|New| |Open | [Sav AntennaTemplates » © Simple » 3te Antenna|

Object Tree | Loopy, ¥ Delta Loop
¥ Untitled Antenna [Select| Beamn » | QuadLloop
lealasmel —_——

Figure 14. Loop group in Basic

Delta Loop creates a triangular loop and Quad Loop a square loop. Check the perimeter,
orientation, height and feed location before calculation.

RRF Antenna Editor 0.163.0 | User Manual

15



Beam antennas

Application Edit Add View Simulation Tools Help

|New| |Open| [S5a\ Antenna Templates » © Simple » 3te Antenna|

Object Tree | FeedPoint  Loop >

v Lwd Antenna m BEHE » | Delta Beam
| Select| Quad Beam
Environment Yagi

—s

Figure 15. Beam group in Basic

Delta Beam and Quad Beam use loop elements along a boom. Yagi uses straight elements. Menu
commands add an initial construction; the New wizard is more convenient when you also need an
element count, frequency and height.

Manual wire in Engineer

Application Edit Add View Simulation Toeols Help

[New| [Open| [Sal antennaTemplates » ° Simpte. » | Straight Wire

Object Tree | FeedPoint | Loop * » | HalF-Wave Dipole
¥ |ntitled Antenna m Add Beam [ | Imvertedg v
| Select | Quarter-Wave Vertical

Environment Ground-Plane Vertical

—

Figure 16. Simple group in Engineer with Straight Wire

Engineer adds Straight Wire to the Simple group. After selecting it, click the start and end positions

in the workspace. To edit the raw wire, choose Select and drag the visible S or E square. There are
no separate buttons for start and end markers.
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Object Tree and Properties

Object Tree shows project composition. Select a node to open its Properties. Short references
identify objects: C# is a component, E#.# a component element, M# a material, F# a feed point, L# a

load, J# a junction, P# a parameter and G# a group.

These short numbers reflect current order. A number may change after deletion, so do not use it as a

permanent external identifier.

Main properties in Basic

Application Edit Add View Simulation Tools Help

[New] [Open] [Save] | [Undo] [EE | (TSR
Object Tree 3D Antenna Workspace
¥ Untitled Antenna [Select] Move [Cancel]

Select

Environment

simulation

¥ Components
HalF-Wave Dipole 1
1

oo
z

y
FBONT | RIGHT
X

mplate added as one undoable semantic edit.
SWR R/X Smith Pattern2D Pattern3D Currents

Antenna result
Ready to calculate
Choose an antenna template, set its main dimensions and frequency, add a Feed Psint, then select Calculate Antenna or Frequency Sweep

Antenna template added as one undoable semantic edit.

Figure 17. Expanded ordinary Half-Wave Dipole properties in Basic

Basic made
Properties
HalF-Wave Dipole 1 - C1
[+ collapse all] |+

rfaa dipole
Reference

&

Display

[ Visible in design view

Calculation

[ Enabled for calculation

Material

(Copper - M1 -

 Orientation (Z-¥-X)
Roll X
[0 | deg

E | dea

[0 | deg

* Dipole Geametry

Center X

(0.00 | m
Center Y

[0.00 | m
Centerz

[10.00 | m
Total length

[10.03 | m
Diameter

[0.00 | m
Configuration

[Straight A
Included angle

20 deg

Symmetry
] keep legs symmetric

v Electrical Size Adjustment
Design frequency
o iz

Modified

Collapse all and Expand all collapse or expand the available sections. Basic retains the fields
normally needed for design: name, material, orientation, main dimensions, construction settings,

active frequency and electrical scaling.

Orientation (Z-Y-X) rotates the antenna around the axes in sequence. Values use the angle unit
selected in Settings. Electrical Size Adjustment scales geometry for a frequency or relative size. It

is a geometric operation, not a guarantee of resonance.
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Project properties in Engineer

Application  Edit Add View Simulation Tools Help

[New] [Open] [Save] redo| | [Fir] [Measure] | [Calculare]

Object Tree 3D Antenna Workspace

¥ Untitled Antenna [BEEeE] Addwire Measure [Cancel]
[Select] o .
Environment
Simulation

oo
z
¥
FBONT | RIGHT
X

Messages / Results
Engineer mode selected
[Summary] Exacttable SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization

Operation: none - attempt: empty - 0/0 peints

Accessible result summary: operation none; state empty; displayed result False; stale false; complete False; 0 diagnostie(s)

Engineer mode selected

Figure 18. Project metadata and materials in Engineer

Properties
Project
[* Collapse all] [+ £

¥ Metadata
Name

Engineer mode

[Untitled Antanna

Description

¥ Conductor Materials
Material

[Copper

Kind

Built-in Copper
Reference

M1

Name

Copper

Conductivity
58000000 s/m
Assignments

Not assigned to a component
Create

[Add Custom Material]
Remove

Solver interpretation

At the project node, edit Name and Description. Conductor Materials shows materials and their
parameters. Add Custom Material adds a material; Remove deletes the selected material when the
current model no longer requires it. Verify conductivity and other values against a reliable source.
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Environment

Application  Edit Add View Simulation Tools Help

[New] [Open] [save| Re: [Fit) [Measure] | [Calculate] el Engineer mode
Object Tree 3D Antenna Workspace Properties
¥ Untitled Antenna BEEE rddwire Messure [Gneal Environment

Select - [+ Collapse all] [+ E

* Desion view

S visual ground plane

[ show visual ground plane
Electrical effect
None — the grid and visual plane are
presentation aids only
 Electromagnetic Ground
Cround medel
[Free Space v
Solver support

z OpenNEC validates Free Space, Perfect
¥ Ground and Real Ground for each calculation;
unsupported settings are blocked and never
N substituted
o0

z
¥

FBONT | RIGHT
X

Messages / Results
Engineer mode selected
[Summary] Exacttable SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization

Operation: none - attempt: empty - 0/0 points

Accessible result summary: operation none; state empty; displayed result False; stale false; complete False; 0 diagnostie(s)

Engineer mode selected

Figure 19. Environment properties in Engineer

The Environment node controls the ground plane and ground model. Free Space calculates without
ground. Other choices need valid ground parameters. If results appear physically implausible, check
this section together with antenna height and orientation.
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Simulation parameters

Application  Edit Add View Simulation Tools Help

[New] [Open] [save| [Fit) [Measure] | [Calculate]
Object Tree 3D Antenna Workspace
¥ Untitled Antenna [BEEeE] Addwire Measure [Cancel]
Select
Environment
SimukGon

Messages / Results
Engineer mode selected
[Summary] E

Operation: none - attempt: empty - 0/0 peints

Accessible result summary: operation none; state empty; displayed result False; stale false; complete False; 0 diagnostie(s)

Engineer mode selected

Figure 20. Simulation properties in Engineer

table SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization

oo

z
¥

FBONT | RIGHT
X

Engineer mode

Properties

simulation

[* Collapse

 Electrical
Active frequ
[122

alll [+

ency

Reference impedance

(50

Ground model

Free Space

Sweep segmentation

One determ

tic plan at the highest

g eanda
ment safety maximum

tomatic mode uses a
e

The Simulation node contains Active frequency, Reference impedance, the ground model and
free-space settings. Frequency and impedance must be positive and appropriate to the task.

Reference impedance affects SWR and the Smith chart but not antenna geometry.
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Complete component card

Application  Edit Add View Simulation Tools Help

[New] [Open] [save| | [Undo] [Re [Fit) [Measure] | [Calculate] [Cancel Engineer mode

Object Tree 3D Antenna Workspace AV Properties
¥ Untitled Antenna Half-wave Dipole 1-C1

Select [+ Collapse all] |+ Expa

[Select] Addwire Measure Move [Cancel]

Environment v Common

Simulation Name

¥ Components [Half-wave Dipole 1
HalF-Wave Dipole 1 Type
1

rfaa dipole

Reference

cl

Display

() Visible in design view

Calculation

[ Enabled for calculation

Material

(copper - M1 v

* Orientation (ZY-X)
Roll X
[o | dea

[o | deg

(o | deg

¥ Dipole Geometry
o0 Center X
zy oo Im
Q«m RIGHT CenterY
" [0.00
CenterZ
[
Total length
[10.03 | m

Diameter
points [0.00

Messages / Results
Antenna template added as one undoable semantic edit

Anl

[Summary] Exacttable SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization

Operation: none - attempt: empty
) N Configuration

[Straight v
Included angle

120 deg

Accessible result summary: operation none; state empty; displayed result false; stale false; complete false: 0 diagnostic(s)

Symmetry
[ keep legs symmetric

 Advanced Segmentation

Antenna template added as one undoable semantic edit Modified

Figure 21. Expanded dipole properties in Engineer

Engineer exposes additional sections such as Advanced Segmentation and solver parameters.
Change segmentation only when you understand its effect on accuracy and runtime. A coarse mesh
can distort the result, while excessive segments increase calculation time.
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Yagi element properties

Application  Edit Add View Simulation Tools Help

Object Tree
¥ Untitled Antenna
Select

Environment

Simulation

¥ Components
> Yagi1-C1

Concel

3D Antenna Workspace
AddWire Measure Move

v

Messages / Results
Yagiadded as one undoable semantic edit

Exacttable SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements

Operation: none - attempt: empty - 0/0 poinks

Accessible result summary: operation none; state empty; displayed result False; stale false; complete false: 0 diagnostic(s)

Yagi added as one undoable semantic edit

Figure 22. Yagi director properties and passive-element actions

Engineer mode
Properties

[Director 1 ]
Boom position

3

Total length

Size adjustment
wavelength-relative
Design frequency

1
Free-space wavelength o

2141 m

Element length

950 m

Element length / %

0.45

Target L /o

[0.45 | [Adjust_]

MHz.

Remove
Remove Element

¥ Add Passive Element
Reflector
Director

Add Director

 Advanced Segmentation
Mode
[Automatic v

Distribution

[Uniform v

Fine segments / wavelength

(400 ]

Coarse segments / wavelength

[20 J

Growth multiplier

B J

Fine segments at end

[ J
Modified

A Yagi element has boom position, length, diameter, electrical scaling, deletion and passive-element

insertion actions. Every geometry edit makes the previous result stale.
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Workspace and views

Use 3D Antenna Workspace to select geometry, change the view and check element placement.
The colored axis indicator shows X, Y and Z, while the cube at the lower right helps orient the
camera.

Standard views in Basic

Application Edit Add Wi Simulak

|New| |Open| |Save| | | FitAll
Object Tree Top A
v Wﬂ Antenna Sy E|
|Select] Front 1
Envirenment Rear
simulation Left
Right
Isormnetric

Figure 23. Fit All and standard view commands

View > Fit All or Fit scales the view to include the entire antenna. Top, Bottom, Front, Rear, Left,
Right and Isometric set reproducible viewing directions.

Advanced views in Engineer

Application Edit Add vi% Simulation Tools

|[New| [Open| [Save| | | Fitall I
Objeck Tree Projection ,
¥ Untitled Antenna Design / Solver View
[select| Exact Scene Table
Environment Top
Simulation Bottom
Front
Rear
Left
Right
|someltric

Figure 24. Projection Design Solver View and Exact Scene Table
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In Engineer, Projection changes the projection method. Design | Solver View switches between

editable geometry and the solver-ready representation. Exact Scene Table is an exact textual
alternative to the scene. Use it to check coordinates instead of estimating positions from pixels.

Selected dipole

Application  Edit Add View Simulation Tools Help

[ew] [Gpen] [save] | [Undo] [Fie] [measure] | [Calculare]
Object Tree 3D Antenna Workspace AV
¥ Untitled Antenna (88 Addwire Measure Move [Cancel]
Select
Environment
Simulation

T Components
HalF-Wave Dipole 1
1

Messages / Results

Antenna template added as one undoable semantic edit.
[Summary] Exacttable SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization

Operation: none - attempt: empty - 0/0 points

Accessible result summary: operation none; state empty; displayed result False; stale false; complete False; 0 diagnostie(s)

Antenna template added as one undoable semantic edit

Figure 25. Dipole with visible geometry handles

Properties
HalF-wave Dipole 1-C1

i [+ Expandall]

» Common

» Orientation (Z-Y-X)

* Dipole Geometry

> Advanced Segmentation
* Derived

> Electrical Size Adjustment

oo

z
¥

FBONT | RIGHT
X

Engineer mode

Modified

Blue identifies selected geometry. Template edits use semantic properties and visible handles. Before

dragging, confirm which component is selected in Object Tree.
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Feed point

A physical calculation requires an enabled feed point on a supported conductive component. The
New wizard adds one automatically. Add one manually for a template inserted through Add.

1. Select a conductive component in Object Tree or the workspace.

2. Choose Add > Feed Point.

3. Check the new node under Feed Points.

4. To move it, keep Select active and drag the orange marker onto the

required point of any visible conductor.

5. Read the live percentage above the green target ring. Hold Ctrl to snap the

proposed position to the nearest 5 %, or leave Ctrl released for continuous placement, then release
the marker.

6. In Properties > Placement, check the target component and conductor.

For a normalized target, enter an exact value such as 25 or 25 % in Position, then press Enter or
leave the field to commit it.

The move is one project edit, so Undo restores the previous attachment. If no target ring appears,
release does not change the project; rotate or zoom the workspace until the intended conductor is
visible and try again.

A named attachment is shown as Named attachment because it does not define one conductor
percentage. Drag it to a conductor once to create a normalized position, then use the exact field.

Empty, malformed or input outside the 0 to 100 range stays visible for correction and does not replace

the current attachment.

Feed Point remains unavailable until exactly one supported component is selected. If it is disabled,
select the component rather than the project, environment or simulation node.
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Feed Point in Basic

Application  Edit Add View Simulation Tools Help

[New] [Open] [save| | [Undo] re: [Fir) | [Calculate Antenna
Object Tree LD Antenna Workspace
¥ Untitled Antenna Seect) &=

Select

Environment

Simulation

T Components
Half-Wave Dipole 1
c1

¥ Feed Points
[Feed Point 1-F1]

Results
Feed Point added; Unda is available

Antenna result
Ready to calculate

Feed Point added; Undo is available

Figure 26. Orange Feed Point marker in Basic

[Overview] swrR R/X Smith Pattern2D Pattern3D Currents

Choose an antenna template, set its main dimensions and frequency, add a Feed Point, then select Calculate Antenna or Frequency Sweep

Properties
Feed Point 1-F1
[* Collapse all] [+ £

¥ Feed Point
Reference

1

State
Enabled

 Placement
Component

HalF-wave Dipole 1 - C1
Conductor

Center

Position

Named attachment
Move

Basic mode

Modified

The feed point is a saturated orange circle with a contrasting ring. A selected feed point also has a

blue ring. The marker remains visible on a light background and does not rely on color alone.
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Feed Point in Engineer

Application  Edit Add View Simulation Tools Help

[New] [Open] [save| | [Undo] [Re [Fit) [Measure] | [Calculate] el Engineer mode
Object Tree oD Antenna Workspace Properties
¥ Untitled Antenna (288 Addwire Measure [Cancel] Geed RaichLig
Select [* Collapse all] [+ E
Environment  FeEE
Simulation Reference
T Components F1
Half-Wave Dipole 1 State
O Enabled
~ Feed Points
[Feed Point 1 -F1] ~ Placement
Component
Half-wave Dipole 1 -C1
Conductor
Center
Position

Named attachment

© Move

Messages / Results
Feed Point added; Unda is available
[Summary] Exacttable SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization

Operation: none - attempt: empty - 0/0 points

Accessible result summary: operation none; state empty; displayed result false; stale false; complete false: 0 diagnostic(s)

Feed Point added; Undo is available Modified

Figure 27. Feed point with its complete property card

Engineer exposes the same exact percentage field, live drag overlay, Ctrl snap and direct marker
drag. Recalculate after moving the feed because the previous result is retained as stale.
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Physical calculation in Basic

Basic always uses the packaged physical OpenNEC backend. It does not switch to Fake Solver or
use a custom executable path selected in Engineer.

Before calculating, check that:

the project contains visible conductive geometry;

- an enabled Feed Point exists;

- Active frequency is positive and appropriate;

- Reference impedance was chosen intentionally;

- environment, ground, height and orientation match the intended installation;

- every field was accepted without a diagnostic.

Simulation menu in Basic

Application Edit Add View Simuktgnn Tools Help

|New| |Open| |Save| alculate Antenna lat
{:}bject Tree Frequency Sweep. .. 1
¥ Untitled Antenna
(PP | |

Figure 28. Calculate Antenna Frequency Sweep and Cancel Calculation

For one frequency, select Calculate Antenna on the toolbar, choose Simulation > Calculate
Antenna, or press F5. During the run, Cancel and Simulation > Cancel Calculation are available.

If Calculate Antenna is disabled, point to the button for the reason. If packaged OpenNEC is
missing, use the complete build or package. Switching to Engineer does not turn a non-physical
backend into a physical one.
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Current physical result

Application  Edit Add View Simulation Tools Help

[New] [Open] [save] | [Undo] [Fe)
Object Tree 3D Antenna Workspace
¥ Untitled Antenna Seea) &=

Select

Environment

Simulation

T Components
Half-Wave Dipole 1
c1

¥ Feed Points
[Feed Point 1-F1]

Results
single-frequency result published
[Overmview] swR R/X Smith Pattern2D Pattern3D  Currents

Antenna result
Physical result is current.

Usable sampled match (SWR = 2)

Feed Feed Point 1 -F1
Frequency  14.200 MHz
SWR 181

Resistance R 66.7 0

React: -3060

Next: insp: and the radiation-pattern views. Recalculate after every antenna change.

A radiation pal available in Pattern 2D and Pattern 3D.

single-frequency result published

Figure 29. Overview after a successful single OpenNEC calculation

Properties
Feed Point 1-F1
i [+ Expandaall]

» Feed Point

> Placement

oo

z
¥

FBONT | RIGHT
X

Basic mode

Modified

After success, Overview identifies the result as physical and current and shows the feed, frequency,
SWR, R and X. When a radiation pattern is available, the interface offers Pattern 2D and Pattern 3D.

Recalculate after any antenna edit. Stale means old values are retained only for comparison and no

longer correspond to current geometry.

RRF Antenna Editor 0.163.0 | User Manual

29



Frequency sweep

A frequency sweep calculates input impedance at an ordered set of frequencies. Use it to inspect the

operating bandwidth, the lowest SWR among sampled points and changes in R and X.

Frequency Sweep window

v Frequency sweep X
Backend: Packaged OpenMNEC — physical calﬁt;e: on

Active frequency: 14.200 MHz
Start  |[12.200 MHz |
Stop | 16.200 MHz |

Points |51 |

| Start sweep | | Cance

Figure 30. Start Stop and Points settings in Basic

1.
2.
3.
4.
5.

The initial range is about 2 MHz below and above the active frequency with 51 points. It is not an

Choose Simulation > Frequency Sweep....
Enter a positive Start.

Enter a Stop greater than Start.

Select 2 through 201 Points.

Select Start sweep.

official frequency plan. Enter bounds appropriate to your task and regional rules.

A sweep collects impedance points. Currents may correctly report that a current distribution is
unavailable afterward. To obtain currents, set the required active frequency and run a single

Calculate Antenna operation.
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SWR over

arange

v Calculation setup X

Backend

(O Fake Solver — NON-PHYSICAL evaluation

(®) OpenNEC — physical caleulati

on

OpenNEC executable [E\Projec

ts\Git\RainbowRFLab\Build\Cargodeb| [Browse..

Active frequency: 14.200 MHz

start  [12.200 MHz

Stop  [16.200 MHz

Points [51

Frequency-sweep result published

Calculate single | [Start sweep| |C

Messages /Results
frequency-sweep result published
Summary Exacttable [SWE R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization

[SWR chart — keyboard Focus target; selectable exact values follow]
Reference lines: [V SWR 1.5 M/ SWR2 1) SWR 3
50

FeedPoint 1-F1 ®
Feed Point 1- F1 samples
228653 SWR 1.5 reference
SWR 2 reference
. SWR 3 reference ®
7’\3 104564
g ‘,-l"'
g a7sis
2]
] [
21867 ‘\.\ j,-“
h2 13 14 15 16

Frequency (MHz)
SWR chart text alternative: 51 finite samples, 0 explicit gap(s), 0 infinite sample(s); stale=false, incomplete=False. Exact values are in Exact table

Figure 31. Example sweep on the SWR tab

Engineer mode
Properties
Feed Point 1-F1

* Collapse all] |+ Expand a

¥ Feed Point
Reference

1

State
Enabled

* Placement

Component

Half-wave Dipole 1-C1

Conductor

Center

Position

Named attachment

Move

Drag the orange marker onto any visible
design cenductor; hold Ctrl to snap to 5%.

Modified

The curve connects exact calculated samples for readability. Lines at 1.5, 2 and 3 help assess
matching. The lowest sampled value is not an interpolated optimum frequency.
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R and X over a range

v Calculation setup X

Backend

(O Fake Solver — NON-PHYSICAL evaluation

(®) OpenNEC — physical caleulation

OpenNEC executable |E\Projects\Git\RainbowRFLab\Build\Carga\deb| [Browse.

Active frequency: 14.200 MHz
Start  [12.200 MHz

Stop  [16.200 MHz I
Points |51 |
[Calculate single] [Start sweep] |C

Messages /Results
frequency-sweep result published

Summary Exacttable SwR (R Smith  Pattern 2D Pattern 3D

Currents Power Measurements

[Resistance/reactance chart — keyboard Focus target; selectable exact values follow|

Optimization

Feed Point 1-F1 R ®
_- Feed Point1 F1X ®
100
s 0
g
2
E 00 P
200 |_fa=r]
12 13 13 15 16

R/X chart text alternative: 1 feed series; stale=Ffalse, incomplete=Ffalse.Solid traces are resistance; dashed traces are reactance. Exact values are in Exact table.

Frequency-sweep result published

Figure 32. Example sweep on the R X tab

Frequency (MHz}

Engineer mode

Properties
Feed Point 1-F1
[* Collapse all] [ Expanda

¥ Feed Point
Reference

1

State
Enabled

* Placement
Component

Half-wave Dipole 1-C1

Conductor

Center

Position

Named attachment

Move

Drag the orange marker onto any visible
design cenductor; hal to snap to 5%

Modified

The solid curve is resistance R and the dashed curve reactance X. An X crossing near zero does not
by itself guarantee the required SWR; also compare R with the reference impedance.
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Overview and result states

Overview is the first Basic tab. It states whether a current successful physical result exists, where

sampled SWR is lowest and what to do next.

For a finite result, it shows frequency, SWR, R and X for the selected point. Text interpretation uses

these thresholds:

Interpretation

Good sampled match
Usable sampled match
High sampled mismatch

Poor sampled match

Condition

SWR up to and including 1.5
SWR above 1.5 and up to 2
SWR above 2 and up to 3

SWR above 3

These labels only explain the calculated number. They add no calculation and do not prove radiation

quality.

Non-physical example in Engineer

v Calculation setup x

Engineer mode
Backend Properties
(O Fake Solver — NON-PHYSICAL evaluation Feed Point 1-F1
(#) OpenNEC — physical calculati [* collapse all] |+
OpenNEC executable [E)\Projects\Git\RainbewRFLab\Build\Cargo'deb| [Browse.. 3
~ Feed Point
Active frequency: 14.200 MHz Reference
Start  [12.200 MHz ] F1
Stop  [16.200 MHz | State
Points [51 ] Enabled
[Calculate single| [Start sweep| ¥ Placement
Component
HalF-Wave Dipole 1 - C1
Conductor
Center
Position

Named attachment

oo
z

y
FBONT | RIGHT
X

Messages / Results
frequency-swee ult published.
[Summary] Exacttable SWR R/X Smith Patrern2D Pattern3D  Currents Power Measurements Optimization

Operation: frequency-sweep - attempk: complete - 51/51 points
opennec.anec 2.2.0+193bbdae.openblas-0.3.33 - revision 2 - PHYSICAL CALCULATION
Accessible result summary: operation frequency-sweep; state complete; displayed result true; stale false; complete true; 0 diagnostic(s

frequency-sweep result published Modiied

Figure 33. Overview after a demonstration Fake Solver sweep
Engineer can explicitly use Fake Solver for a non-physical demonstration. Its result is marked FAKE |
NON-PHYSICAL. Do not use it for construction, tuning or antenna-performance claims. Fake Solver

screenshots in this manual show available views; separate screenshots show physical OpenNEC
results.
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Impedance results

Basic contains SWR, R I X and Smith. Engineer also provides the complete Exact table. All views
project the same result. Changing a tab does not recalculate.

Exact table

v Calculation setup X

Engineer mode
Backend Properties
(O Fake Solver — NON-PHYSICAL evaluation Feed Point 1 -F1
(®) OpenNEC — physical calculation v E
OpenNEC executable [E\Projects\Git\RainbowRFLab\Build\Cargo'deb| [Browse..
¥ Feed Point
Active frequency: 14.200 MHz Reference
Start  [12.200 MHz ] F1
Stop  [16.200 MHz ] @ State
Points [51 ] " Enabled
Calculate single| [Start sweep| | Cancel wor &‘W/q ¥ Placement
S b d s s bil ains = Companent
Half-wave Dipole 1 - C1
Messages / Results EZ::{(M
frequenc ep result published Position
Summary Exaztfcme SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization TR e
Exact result rows (select one to synchronize every chart cursor) Move
Feed MHz RO XQ 1z SWR State Drag the arange marker anto any visible
FeedPoint 1-F1 12.200000000 4.37710000000000008e1 -2.35015000000000005e2 2.39060307876485439e2 2.72186719980934377e1 Available NN B D 53
FeedPoint 1-F1 12.280000000 4.45311000000000021e1 -2.2 2 2.30835040382109213e2 2.50143404166905441e1 Available D MR
FeedPoint 1-F1 12.360000000 4.5302 2e1 -2.18018000000000001e2 2.22675041014389393e2 2.29503281608508578e1 Available
FeedPoint 1-F1 12.440000000 4.60855000000000032e1 -2.09573000000000008e2 2.14580324445765541e2 2.10196660204813242e1 Available
FeedPoint 1-F1 12.520000000 4.68800000000000026e1 -2.01163000000000011e2 2.06553351386512276e2 1.92160005505816258e1 Available
Feed Point 1-F1 12.600000000 4.76865000000000023¢1 -1.92787000000000006e2 1.98557154187188721e2 175331972267756520e1 Avallable
Feed Point 1-F1 12.680000000 4.85050000000000026e1 -1.84443000000000012e2 1.90714328968748447e2 1.59653843943692168¢1 Avallable
Feed Point 1-F1 12760000000 4.93357 1 -1.7612 e2 1.82909261825747505e2 1.45070139190795420e1 Avallable
Feed Point 1-F1 12.840000000 5.01750000000000020e1 -1.67847000000000008e2 1.751871783264574172 131528303995333076¢1 Avallable
FeedPoint1-F1 12.920000000 5.103 1 -1.59582: 1.67554489886156119e2 1.18977066980934030e1 Available
FeedPoint 1-F1 13.000000000 5.19040000000000035¢1 -1.51365000000000009e2 1.60016837992131315¢2 1.07366189943575048e1 Available
FeedPoint 1-F1 13.080000000 527862000000000009¢1 -1.43163000000000011e2 1.52584492919300288¢2 9.66500657889562831e0 Available
FeedPoint1-F1 13160000000 53681 1134 De2 1.45268527599373698e2 8.67843717410358506¢0 Available
FeedPoint 1-F1 13.240000000 5.45908999999959578e1 -1.26831959999999954e2 1.38081579462323646¢2 7.7724829656881020420 Available
Feed Point 1-F1 20000000 5.55140000000000028e1 -1.16700000000000003e2 1.31040048061651760e2 6.94300924338731434e0 Available
FeedPoint1-F1 13400000000 5.64513000000000034e1 -1.1 1.24163908575278029e2 6.18600231645484744eD Available
FeedPoint 1-F1 13.480000000 5.7402 7el -1.02457000000000000e2 1.17476548374558567€2 5.4975025324843542820 Available
FeedPoint1-F1 13.560000000 5 1 -9.4424: 57e1 1.11008547045576620e2 4.87381807101788489¢0 Available
FeedPoint1-F1 13.640000000 553507000000000033¢1 -8.636! 3e1 1.04794819948793275e2 4.31119495742271308e0 Available
FeedPoint 1-F1 13.720000000 603472999599959571e1 -7.83281000000000063¢1 9.88791576994279377e1 3.80607298936564442¢0 Available
FeedPoint 1-F1 13.800000000 6.13594000000000008&1 -7.0302 73e1 9.33139205979472308e1 335500047702177762e0 Available
FeedPoint 1-F1 13.880000000 6.238730000000000: 1 -6.2291 781 8.8161352288121220481 295466867208620965e0
FeedPoint 1-F1 13.960000000 6.34313000000000002e1 -5.42929000000000030e1 8.34940046356623071e1 2.60197839507640527e0
FeedPoint 1-F1 14.040000000 64491 7881 -4.63055000000000021e1 7.9393901513214473281 2.29419891343370574e0
FeedPoint1-F1 14.120000000 655690000000000026&1 -3.832: 2e1 7.5949770725460382481 2.0232403779816647920
FeedPoint1-F1 14 Tel 1681 7 5902664196411 8 139 Available
frequency-sweep result published Modified

Figure 34. Exact numerical sweep rows in Engineer

The table shows Feed, frequency, R, X, impedance magnitude, SWR and point state. Use it as the
exact textual alternative to plots. Prefer these values to pixel estimates for numerical analysis and
export.
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SWR at one frequency

Application  Edit Add View Simulation Tools Help

[New] [Open] [save| | [Undo] [Re [Fit) | [Calculate Antenna)

Object Tree 3D Antenna Workspace
¥ Untitled Antenna G [Cancal]
Select

Environment
Simulation
¥ Components

Half-Wave Dipole 1
a @

¥ Feed Points
[Feed Point 1-F1]

-frequency result published
w [BE R/X Smith Pattern2D Pattern3d Currents

[SWR chart — keyboard focus target; selectable exact values follow |
Referencejlmes [swr15 MswR2 MSWR3

24082

& Toe

Y
(TRI1GHT|
X

Feed Point 1-F1samples ®
SWR 1.5 reference @

SWR 2 reference @

SWR 3 reference @

o
v
o

SWR (log scale)

Frequency (MHz)

SWR chart text alternative: 1 finite samples, 0 explicit gap(s), 0 infinite sample(s); stale=false, incompl

single-frequency result published

Figure 35. Physical SWR point at the active frequency

14 14.1 14.2 14.3

te=false. Exact values are in Exact table.

Properties
Feed Point 1-F1
i e 2ll| [+ Expandall]

» Feed Point

» Placement

Basic mode

Modified

SWR compares input impedance with the displayed Reference impedance. The scale emphasizes
the useful lower range. A point at the visible upper bound does not mean its exact value was

changed; the exact row remains available.
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R and X at one frequency

Application  Edit Add View Simulation Tools Help

[New] [Open] [save] | [Undo] [Fir) | [Calculate Antenna
Object Tree 3D Antenna Workspace
¥ Untitled Antenna Seea) &=

Select

Environment

Simulation

¥ Components

Half-Wave Dipole 1
a @

¥ Feed Points
[Feed Point 1-F1]

quency result published
w SWR [RA¥] Smith Pattern2D Pattern3D Currents

[Resistance/reactance chart — keyboard focus target, selectable exact values follow |

Properties
Feed Point 1-F1
i [+ Expandaall]

» Feed Point

> Placement

7 T8

Y
(TRI1GHT|
X

“s5 0.4 03 02 01 [ 01 02 03
Frequency (MHz)
R/X chart text alternative: 1 feed series; stale=Ffalse, incomplete=Ffalse.Solid traces are resistance; dashed traces are reactance. Exact values are in Exact table.

single-frequency result published

Figure 36. R / X after a physical single-frequency calculation

R is the resistive component in ohms. X is the reactive component, and its sign distinguishes a

Basic mode

Modified

predominantly inductive or capacitive state. The R | X plot draws lines between adjacent frequency
points, so one result does not form a visible curve. Read exact single-frequency R and X in
Overview, and also in Exact table in Engineer. Run a Frequency Sweep with at least two points to

see variation.
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Smith chart

Application  Edit Add View Simulation Tools Help

[New] [Open] [save| | [Undo] [Re [Fit) | [Calculate Antenna) el
Object Tree 3D Antenna Workspace Properties
¥ Untitled Antenna [sea] [Ganeal) Feed Point 1 - F1
Select - - i e all| [+ Expandall]
Environment P —
Simulation
v Components » Placement

Half-Wave Dipole 1
c1

¥ Feed Points

reedrolnts )
[Feed Point 1-F1]

Y
(TRI1GHT|
X

Results
single-frequency result published
Overview SWR R/X [8 Pattern 2D Pattern3D  Currents

[Smith chart — keyboard Focus target; selectable exact values follow|
03

Feed Point 1-F1samples @
Unit boundary @
02

0.1

Smith chart text alternative: normalized to Some(50.0)} Q with 1 exact row(s); stale=false, incomplete=Ffalse. Exact R, X and frequency are in Exact table.

single-frequency result published

Figure 37. Physical point on the Smith chart

Smith normalizes impedance to the reference value. The center is a match to that impedance.
Changing Reference impedance moves the point even when R and X are unchanged.
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Sweep on the Smith chart

v Calculation setup X

Backend

(O Fake Solver — NON-PHYSICAL evaluation

(®) OpenNEC — physical caleulation

OpenNEC executable |E\Projects\Git\RainbowRFLab\Build\Carga\deb| [Browse.

Active frequency: 14.200 MHz
Start  [12.200 MHz |
Stop  [16.200 MHz I @
Points |51 |
[Calculate single] [Start sweep] |C

Messages /Results
frequency-sweep result published

Summary Exacttable SwWR R/X [Si Pattern 2D Pattern3D Currents Power Measurements Optimization

[Smith chart — keyboard Focus target; selectable exact values follow|
03

FeedPoint1-F1 @®
Feed Point 1-F1samples
Unit beunda

Smith chart kext alternative: normalized to Some(50.0) Q with 51 exact row(s); stale=false, incomplete=False. Exact R, X and frequency are in Exact table,

Frequency-sweep result published

Figure 38. Demonstration sweep trajectory on the Smith chart

The trajectory shows how impedance moves with frequency. Use Exact table for exact frequencies

and values.
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Properties
Feed Point 1-F1
[* Collapse all] [ Expanda

¥ Feed Point
Reference

1

State
Enabled

* Placement
Component

Half-wave Dipole 1-C1

Conductor

Center

Position

Named attachment

Move

Drag the orange marker onto any visible
design cenductor; hal to snap to 5%

Modified
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Pattern 2D

Pattern 2D shows a polar radiation-pattern cut when the backend returned the required data.
Horizontal uses azimuth; Vertical uses elevation. The relative level in dB is already logarithmic a
is not logged again.

Empty view

nd

v Calculation setup x Engineer mode

Backend Properties
Fake Solver — NON-PHYSICAL evaluation Feed Point 1 -F1

*) OpenNEC — physical calculation [ collapse all] [+ E
OpenNEC executable [E)\Projects\Git\RainbowRFLab\Build\Cargo\deb| [Browse..

¥ Feed Point
Active frequency: 14.200 MHz Reference
Start  [12.200 MHz I F1
Stop  [16.200 MHz ] State

@ eroied

Points 51 ]

Top
& ¥ Placement

y
b | component

Half-wave Dipole 1 - C1

(caleulate single] [Start sweep] el

Conductor
Messages S
) ges /Results —
frequency-sweep result published Position
Summary Exacttable SWR R/X Smith [PSEEERQ@ZD) Pattern3D Currents Power Measurements Optimization

Named attachment

|20 radiation-pattern chart— keyboard focus target: selectable exact values follow| Move

Drag the orange marker onto any v

[Forizontal] vertical [@B] Linearpower [Relative] Gain dB
Horizontal elevation [0.0° | Vertical azimuth [ 0.0° ]
Horizontal cut at 0.0% 0 selected, 0 drawable, 0 exact native samples

0.4

03

-0.1

-02

-0.3

0.4

0.5

2D pattern exact alternative
measurement  frequency Hz  angle_deg  native azimuth_deg  native elevation_deg  relative dB  absolute_gain_dBi  display

Frequency-sweep result published

Figure 39. Pattern 2D without pattern data after a demonstration sweep

An impedance sweep may not contain a pattern. The unavailable-data message is normal. Run a
single physical calculation at the required frequency.
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Horizontal cut

Application Edit Add View Simulation Tools Help

Basic mode
Object Tree 3D Antenna Workspace Properties
¥ Untitled Antenna R vove [Gancal Feed Point 1-F1
Select 1 C || [+ Expandall
Environment e
Simulation
T Components © FEEwEE
Half-Wave Dipole 1
c1
~ Feed Points S
Feed Point 1 -F1
Results
single-frequency result published
Overview SWR R/X smith (BaSfEED) Pattern30 Currents
2D radiation-pattern chart— keyboard Focus target, selectable exact values follow|
Vertical Linear power
Herizontal elevation Vertical azimuth
Horizontal cut at 90.0°: 1 selected, 1 drawable, 72 exact native samples
Measurement R1— 14.200000000 MHz — PHYSICAL — Cut max: 2.17 dBi (0.00 dB relative) at plot angle 355.0°; Gmax: 2.17 dBi at azimuth 355.0°, elevation -50.0"; F/B: 0.00 dB.
1 \ Measurement R1T @ 7
[
B /
E B E
2D pattern exact alternative
measurement  frequency Hz  angle_deq  native_azimuth_degq  native_elevation_deg  relative dB  absolute_gain_dBi  display
RL 1.4 7 0. 0. 9. 1 0. 2.1699
RL 1.4 7 5. 5. 9. 1 0. 2.1699
R1 1.4 7 1 1 1. 1 9 1 ] 2.1699
R1 1.4 7 1 1 1. 2e1 9 1 ] 2.1699
RL 1.4 7 2. 1 2. 1 9. 1 0. 2.1692
RL 1.4 7 2. 1 2. 1 9. 1 0. 2.1699
R1 1.4 7 2 1 2. 1 9 1 ] 2.1699
R1 1.4 7 3 1 3. 1 9 1 ] 2.1699
RL 1.4 7 4. 1 4. 1 . el 0. 2.169
single-frequency result published Modified

Figure 40. Physical horizontal Pattern 2D cut

Red and blue curves distinguish available presentation components, while text below the controls
explains frequency and limits. All exact points are listed in 2D pattern exact alternative below the
plot.
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Point inspection

Application Edit Add View Simulation Tools Help
(Fit) | [Calculate Antenna] [Cance

[New] [Open] [save] | [Undo] [Red

Object Tree

¥ Untitled Antenna
Select

3D Antenna Workspace
(Select] e [cCancel]

Environment

Simulation

T Components
Half-Wave Dipole 1
c1

¥ Feed Points
[Feed Point 1-F1]

Results
single-frequency result published

Overview SWR R/X Smith [PaEefn@D] Pattern3D Currents

[2D radiation-pattern chart — keyboard Focus target; selectable exact values follow|

[Forizontal] vertical [dB] Linearpower [Relative] Gain dB

Horizontal elevation [50.07] Vertical azimuth [ 0.07 ]

Herizental cut at 90.0% 1 selected, 1 drawable, 72 exact native samples.
Measurement R1 — 14 200000000 MHz — PHYSICAL — Cut max: 2.17 dBi (0.00 dB relative) at plot angle 355 0°; Gmax: 2. 17 dBi at azimuth 355 0°, elevation -50.0°; F/B: 0.00 dB.

1L
Pattern point - R1
Azimuth: 30.0°
Gain: 2.17 dBi

i

@M

Measurement R1 @ 7]

3
20 pattern exact alternative

7

measurement  frequency Hz  angle_deg  native azimuth_deg  native elevation_deg  relative dB  absolute_gain_d8i  display
R1 1.4 7 0. 0. 9. 1 0. 2.169
R1 1.4 7 5 5. 9. 1 0. 2.1699
R1 1 7 1 1 1. 1 9 1 ] 2.1699
R1 1.4 7 1 1 1. 2e1 9 1 0] 2.1699
R1 1.4 7 2 1 2. 1 9. 1 0. 2.169
R1 1.4 7 2 1 2. 1 9. 1 e. 2.1699
R1 1 7 2 1 2. 1 9 1 ] 2.1699
R1 1.4 7 3 1 3. 1 9 1 0] 2.1699
R1 1.4 e? 4 1 4. el 9. el 0. 2.169

single-frequency result published

Figure 41. Pattern point panel with exact Azimuth and Gain

Basic mode
Properties
Feed Point 1-F1
+ Collapse all| [+ Expandall]
* Feed Point
> Placement
Modified

Move the pointer inside the plot. A small upper-left panel shows the nearest exact drawn sample and
marks it on the curve. The horizontal cut displays Azimuth and the vertical cut Elevation. Gain is
total absolute gain in dBi when OpenNEC supplied it.

The panel does not interpolate between samples. Unavailable means absolute gain is absent, not
zero. Use the numerical alternative below the plot for copying and complete precision.
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Vertical cut

Edit Add View Simulation Tools Help

pe Redo Cancel Basic mode
Object Tree 3D Antenna Workspace Properties
¥ Untitled Antenna o Feed Point 1-F1

Select +Co
Environment

all] [+ Expand all

* Feed Point
Simulation
 Components » Placement
HalF-wave Dipole 1
c1
v Feed Points
Feed Point 1 -F1
164
Results
single-frequency result published
Overview SWR R/X Smith [PaEGem2D] Pattern3D Currents
[2D radiation-pattern chart— keyboard Focus target; selectable exact values follow]
Horizontal Linear power
Herizontal elevation Vertical azimuth
Vertical cut at 0.0% 1 selected, 1 drawable, 72 exact native samples
Measurement R1 — 14.200000000 MHz — PHYSICAL — Cut max: 2.17 dBi (0.00 dB relative) at plot angle 270.0%; Gmax: 2.17 dBi at azimuth 355.0°, elevation -90.0"; F/B: 0.00 dB.
1 5 Measurement R1 @ 1
0
=) )
- 2 -1
2D pattern exact alternative
measurement  frequency Hz  angle_deg  native_azimuth_deg  native_elevation_ deg  relative dB  absolute_gain_dBi  display
RL 1.4 7 0. 0. . -1.0021 7e3 -
R1L 1.4 75 0. 1 -
R1 1.4 7 1 1 0. 1 1 Sel
R1 1.4 7 1 1 0. 1 1 1lel
RL 1.4 7 2 1 e 2 1 101! 1
R1L 1.4 7 2 1 e 2 1 . 72¢8
R1 1.4 7 2 1 0. 2 1 -7.4
R1 1.4 7 3 1 0. 3 1 -6.1 3e0
RL 1.4 7 4 1 e 4 1 -4
single-frequency result published Modified

Figure 42. Physical vertical Pattern 2D cut

Horizontal and Vertical select cuts from the same result. If one cut is missing, the interface does not
invent it from the other.
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Pattern 3D and Currents

Empty Pattern 3D

v Calculation setup X

Engineer mode
Backend Properties
Fake Solver — NON-PHYSICAL evaluation Feed Point 1 -F1
*) OpenNEC — physical calculation [ collapse all] [+ E
OpenNEC executable |E\Projects\Git\RainbewRFLab\Build\Cargodeb| [Browse..
¥ Feed Point
Active frequency: 14.200 MHz Reference
start 12 MHz I F1
Stop  [16.200 MHz | @ State
Points [51 ] Enabled
[Caleulate single| [Start sweep| e S ¥ Placement
veeps use boundsd serial single-freque tive swee yrema b | component
Hall pole 1-C1
Conductor
Ir\ﬂe»age)/Re)ults —
frequency-sweep result published Position
Summary Exacttable SWR R/X Smith Pattern2D |Pattege3D] Currents Power Measurements Optimization
Named attachment
[3D radiation-pattern surface — keyboard focus target; selectable exact values Follow Move
[G8] Linearpower [REISEVE] Gain dBi ] [070] opacity -~ O [1200] surface scale u] [-20] Flcor da [Resetview]
frequency-sweep result published Modified

Figure 43. Pattern 3D without data after a demonstration sweep

If the result has no spatial pattern, the tab reports that state. It is not a plot error. Run a single
OpenNEC calculation that requests a radiation pattern.
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Empty Currents

v Calculation setup X Engineer mode
Backend Properties
(O Fake Solver — NON-PHYSICAL evaluation Feed Point 1-F1
(®) OpenNEC — physical calculation ¥ Expanda
OpenNEC executable [E\Projects\Git\RainbowRFLab\Build\Cargo\deb| [Browse.
 Feed Point
Active frequency: 14.200 MHz Reference
start  [12.200 MHz ] Fi
Stop  [16.200 MHz ] @ State
Points [51 ] p Enabled

Calculate single | [Start sweep| |C

2\”?/1 + Placement
Jative sueep capability remain %\m e am—

HalF-wave Dipole 1 - C1

Conductor
Messages / Results —
frequency-sweep result published e—

Summary Exacttable SWR R/X Smith Pattern2D Pattern3D Cur%ls Power Measurements Optimization Named attachment

Current-distribution chart — keyboard focus target; seleckable exact values follow] Move

Absolute A Drag the orange marker onto any visible
- e design cenductor; hel to snap to 5%

Frequency-sweep result published Modified

Figure 44. Currents without data after a sweep

An impedance sweep need not return currents. Set the required active frequency and run a single
calculation.
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Physical spatial pattern

Application  Edit Add View Simulation Tools Help

[New] [Open] [save| | [Undo] [Red (Fit) | [Calculate Antenna] [Cance Basic mode
Object Tree 3D Antenna Workspace Properties
¥ Untitled Antenna o Feed Point 1 - F1
Select - - + Collapse all| [+ Expandall]
Environment P —
Simulation
v Components » Placement
HalF-wave Dipole 1
a @

¥ Feed Points > TIDD
[Feed Point 1-F1 &‘%‘1
S IGH

Results

single-frequency result published

Overview SWR R/X Smith Patter 20 [Pafergab] currents

30 radiation-pattern surface — keyboard focus target, selectable exact values Follow|

[G8) Linearpower [Relative] Gain dBi 0 [070] opacity O [300] surface scale 0 =20 ] Flcor d& [Resetview)
Measurement R1 - 14.200000000 MHz - 2664 vertices - 5184 triangles - 2 antenna wires (normalized)

Opacity 0.70 - surface 1.00x - Floor-40 dB - antenna 2 wires inside radius 0.62

3D pattern exact alternative: 2664 vertices, 5184 triangles, 2 antenna wires

vertex x y z  oazinuth deg  elevation_deg  relative dB  absolute_gain_dBi  backend_floor
-1. 0.

0 6.12323399573676604e-17 0. 9. 1 0.0
1 6.09993324172810090e-17 5.33675006916148603e-18 -1. 5. -9 1 0
2 6.03020831250948811e-17 1.86328842478788565e-17 -1. 1. 1 -9 1
3 5.01458985689334921e-17  1.58480957571588247e-17  -1. 1. 2e1 9. 1
4 5.75395780113925135e-17  2.0942693688384: 7 =il 2. 9. 1
5 5.54953465218377226e-17 2.58779850750982939e-17 -1.000000000000000000 2.50000000000000000e1 -9.00000000000000000e 1
single-frequency result published Modified

Figure 45. Pattern 3D with a physical OpenNEC result

Pattern 3D shows a spatial surface and, when possible, antenna placement. Opacity, Surface scale
and Floor dB change presentation only. Reset view restores the initial camera. These actions do not
modify the calculation and do not enter Undo history.

For a dense surface, the program may simplify the display only. Exact bounded data remains in the
textual alternative.
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Current distribution

Application Edit Add View Simulation Tools Help

Ca
Object Tree 3D Antenna Workspace
¥ Untitled Antenna .
Select
Environment
Simulation

T Components
Half-Wave Dipole 1
c1

¥ Feed Points

Feed Point 1 -F1

Results

single-frequency result published
Overview SWR R/X Smith Patten2D Pattern3D (GUfRGE

Current-distribution chart — keyboard focus target; selectable exact values follow]

[Normalized| Absolute A

1

Top

16H

]

MNormalized Ji|

N

1

Current text alternative: Available; 11 sample(s); stale=false; incomplete=False
index  component

] Half-wave
Half-wave
Half-uave
Half-vave
Half-vave
Half-wave
Half-uave
Half-vave
Half-vave

RN RU NSRS

single-frequency result published

Dipole
Dipole
Dipole
Dipole
Dipole
Dipole
Dipole
Dipole
Dipole

sub_element
LeftLeg
LeftLeg
LeftLeg
LeftLeg
LeftLeg
LeftLeg
RightLeg
RightLeg
RightLeg

x_m
L

-3.
-4,

o

1.
2.

Native sample index

-6.
-1,
-2.

50706721038732372e0

yon  zm real  imaginary  magnitude  phase_deg  normalized  absolute_A

0. -1.238
26766802596830930e-1 0. 1. -1.211
50424032623239423e0 ] 1 1 -1.11.
50706721038732372e0 0. 1. 1 -8.97.
50989409454225321e0 0. 1. 1 -5.94
51272097869718269e0 ] 1 1 -2.186
.26766802596830930e-1 0. 1. 1.216!
50424032623239423e0 0. 1. 1 1.11

a. 1. 1 8.97

Figure 46. Currents with a physical distribution on a dipole

Properties

Feed Point 1-F1

e

» Feed Point

» Placement

i

Basic mode

Modified

Normalized |I| shows normalized current magnitude along available segments. Exact rows below the

plot include current components and phase when present. The normalized curve is not a direct
ampere measurement on a physical antenna.
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Calculation in Engineer

Engineer exposes Calculation Setup..., Calculate Single, Frequency Sweep..., Cancel
Calculation and Optimization. Use these controls when you need to inspect the backend or use
advanced functions.

Simulation menu in Engineer

Application Edit Add View Simuls;tlf;l;nn Tools Helj

|New| |Open| [Save| | |Unde | calculation Setup... U

Object Tree Calculate Single F5

¥ Untitled Antenna Frequency Sweep... "
|Select | ance ;

Environment Optimization
Simulation

Figure 47. Complete Simulation menu in Engineer

Calculate Single uses the active frequency. Frequency Sweep... opens the range. Cancel
Calculation is available only while work is running. Optimization opens the optimization tab.

Calculation Setup

A Calculation setup X
Backend ‘;;7

() Fake Solver — NOM-PHYSICAL evaluation

(*) OpenMEC — physical calculation

OpenNEC executable |E:\Projects\Git\RainbowRFLab\Build\Cargo\deb| |Browse. .

Active frequency: 14.200 MHz

Start  [12.200 MHz |
Stop  [16.200 MHz |
Points |51 |

| Calculate single | | Start sweep | |Cance

Figure 48. Backend and sweep settings window

Calculation Setup provides an explicit backend choice. OpenNEC is for physical calculation within
its model. Fake Solver carries a yellow NON-PHYSICAL EVALUATION warning and demonstrates
the interface only. Do not interpret its values as antenna performance.
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If OpenNEC is selected but unavailable, check that the package is complete. A custom Engineer path
is an advanced action and does not change the protected OpenNEC used by Basic.
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Advanced Engineer results

Power

v Calculation setup X
Backend
Fake Solver — NON-PHYSICAL evaluation
#) OpenNEC — physical calculation
OpenNEC executable [E)\Projects\Git\RainbowRFLab\Build\Cargo\deb| [Browse..

Active frequency: 14.200 MHz
start 12 MHz I

Stop  [16.200 MHz | @

Points 51 ]

(caleulate single] [Start sweep]

Messages / Results
frequency-sweep result published
Summary Exactisble SWR R/X Smith Patem2D patem3D Cuments [BSWE) Measurements Opemization

Feed MHz AcceptedW Radiated W Conducter W GroundW Network W Efficiency

Frequency-sweep result published

Figure 49. Power tab and its exact alternative

7 e

y
(TRIGHT|
X

Engineer mode
Properties
Feed Point 1 -F1
[ collapse all] [+ E

¥ Feed Point
Reference

Center
Paosition

Named attachment

Move

Drag the orange marker onto any visible
design conductor; hold Cerl to snap to 5%

Modified

Power shows power or efficiency only when the backend returned the needed components. Missing

losses are not shown as zero or reconstructed from assumptions.
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Measurements

v Calculation setup X

Backend

(O Fake Solver — NON-PHYSICAL evaluation

(®) OpenNEC — physical caleulation

OpenNEC executable |E\Projects\Git\RainbowRFLab\Build\Carga\deb| [Browse.

Active frequency: 14.200 MHz
Start  [12.200 MHz |
Stop  [16.200 MHz I
Points |51 |
[Calcutate single] [Start sweep| R

H Y
eeps Use ed ser] e-Fraque Five sweep ¢ ty rem (TRI1GHT|
iy - X

Messages /Results
frequency-sweep result published
Summary Exactisble SWR R/X Smith Pattern2D Pattern3D Cuments Power [Messliggents) Optimization

Measurement history text alternative: 0 retained recordis), 0 selected for comparison. History is session-only.

Frequency-sweep result published

Figure 50. Measurements tab

Engineer mode
Properties
Feed Point 1-F1
[* Collapse all] ¥ Expa

¥ Feed Point
Reference
1

 Placement

Component

HalF-wave Dipole 1 - C1

Conductor

Center

Position

Named attachment

Move

Drag the orange marker onto any visible
design cenductor; held Ctrl to snap to 5%

Modified

Measurements retains results available in the current session for comparison and, when supported,
can restore the corresponding model as one undoable action. An empty tab means no saved session

measurements exist.
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Optimization

f

Figure 51. Optimization tab before creating a parameter

v Calculation setup
Backend

Fake Solver — NON-PHYSICAL evaluation
%) OpenNEC — physical calculation

OpenNEC executable |E\Projects\Git\RainbowRFLab\Build\Cargo\deb| [Browse.

Active frequency: 14.200 MHz

Start  [12.200 MHz

Stop  [16.200 MHz

Points |51

[Calculate single] [Start sweep]

Ssummary

Bounded named-parameter optimization - objective: minimize SWR at active frequency

Optimization text alternative: all candidate ordinals, exact scores and SI values are listed above. Evaluation uses the selected immutable backend and generation-safe publication; Apply is
explicit and undoable.

requency-sweap result published

ble SwWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Oplwm$l'\or\

Engineer mode
Properties
Feed Point 1-F1
[* collapse all] [+

¥ Feed Point
Reference
1

~ Placement

Component

HalF-wave Dipole 1 - C

Conductor

Center

Position

Named attachment

Move

Drag the orange marker onto any visible
design cenductor; held Ctrl to snap to 5%

Modified

Optimization changes one bound named parameter within specified bounds and minimizes SWR at
the active frequency. It requires a named parameter, a geometry binding, an enabled Feed Point and

a

1
2
3
4,
5
6

usable backend.

Create and bind a named parameter.

Select it in the list.

Set Minimum, Maximum, Step and Max evaluations.
Select Start optimization.

Inspect candidates and exact scores after completion.

Select a candidate and choose Apply candidate (one Undo step).

An optimization result is never applied automatically. Explicit Apply creates one Undo step. Verify the

applied geometry with another physical calculation.
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Editing a Yagi

Initial Yagi

Application Edit Add View Simulation Tools Help

[New] [Open] [Save] | [Undo] [Re [Fit) [Measure] | [Calculate] |Cancel Engineer mode
Object Tree 3D Antenna Workspace Properties
v Unfitled Antenna [S8Ee Addwire Measure Move [Cancel Yagi1-C1

Select A e [+ Expandall]

Environment % + comman

Simulation

v Compenents » Orientation (Z-¥-X)

> Yagi1-ci

* Yagi Boom Frame

» Matching System

> Reflector 1-E1.1

» Driven - E1.2

> Director 1 -E1.3

+ Add Passive Element

» Advanced Segmentation

e

z
¥
FBONT | RIGHT
X

op e atte cints

Accessible result summary: operation none; state empty; displayed result False; stale False; complete False; 0 diagnostic(s)

Yagi added as one undoable semantic edit. Modified

Figure 52. Yagi template in Engineer

The template contains a driven element and passive elements along a boom. Select an element in
Object Tree or the component properties.
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Adding a director

Application  Edit Add View Simulation Tools Help

[New] [Gpen] [save] | [Undo] redo| | [Fir] [Measure] | [Calculare]
Object Tree 3D Antenna Workspace
¥ Untitled Antenna (88 Addwire Measure Move [Cancel]
Select
Environment
Simulation

¥ Components
> Yagi1-C1

Messages / Results
Antenna element changed; Undo is availzble.
[ iy E

Operation: none - attempt: empty - 0/0 points

Accessible result summary: operation none; state empty; displayed result false; stale false; complete false: 0 diagnostic(s)

Antenna element changed; Undo is available.

Figure 53. Yagi after Add Director with selection retained

ttable SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization

oo

z
¥

FBONT | RIGHT
X

Engineer mode
Properties

[Director 2

Boom position

[2.50 | m
Total length

[s.50 | m
Diameter

[0.00 ] m
Size adjustment.

Wavelength-relative

Design frequency

[1a2 | Mz
Free-space wavelength ko

2141 m

Element length

950 m

Element length /Ao

0.45

Target L/ o

|0.45 | [ Adjust

Remove

[Remove Element]

* Add Passive Element
Reflector

(Add Reflector]
Director

 Advanced Segmentation
Mode
[Automatic v

Distribution

[Uniform v

Fine segments / wavelength
(400

Coarse segments / wavelength
[20

Growth multiplier

[2

Fine segments at end

[1

Modified

Add Director inserts a director, Add Reflector a reflector, and Remove Element removes the
selected passive element. Selection remains on the relevant element so you can inspect its fields
immediately. Ensure boom position, length and diameter do not create accidental intersections.

For a practical variant, change one parameter at a time, run a sweep, compare SWR and R/X, and

then inspect the pattern at the required frequency.
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Measure tool

Measure is available in Engineer and measures geometric distance between two selected workspace

positions.

Tools menu

Application Edit Add View Simulation Tﬁ% Help

[New| [Open] [Save] | [Undo| [Redo| | [f mMeasure

Object Tree 3D Anter 2°ttings...

¥ Untitled Antenna IMI Add Reset Workspace Layout E

I C'.nlnrl—l

Figure 54. Measure Settings and Reset Workspace Layout

Choose Tools > Measure or the Measure button, then click the start and end positions. The floating

Active Measure mode

Application  Edit Add View Simulation Tools Help

[New) [Open] [Save| | [Undo] (Re \E\ [Calculate] | Cance!

Object Tree 3D Antenna Workspace

¥ Untitled Antenna
Select

Select AddWwire [Measure| Move [Cancell

Environment

Simulation

v Compoenents
> Yagi1-Ct

Measurement window shows Distance, AX, AY and AZ on separate rows.
Messages / Results

\\\\
v

x

Antenna element changed; Undo is availzble.

[SUmmary] Exacctable SWR R/X Smith Pattern2D Pattern3D Currents Power Measurements Optimization
Operation: none - attempt: empty - 0/ points

Accessible result summary: operation none; state empty; displayed result False; stale False; complete False; 0 diagnostic(s)

Antenna element changed; Undo is available.

Figure 55. Yagi with the Measure tool active

Engineer mode
Properties
| Director 2
Boom position
[250 | m
Total length
(550 | m

Diameter

[0.00 | m
Size adjustment

Wavelength-relative

Design frequency

[142 | MHz
Free-space wavelength o

2111 m

Element length

950 m

Element length / Ao

0.45

Target L/ Ao

[0.a5 | [ Adjust |

Remove
o

‘ Y

Q";T RIGHT * Add Passive Element
Reflector
[Add Reflector]
Director
[Add Director)

[Remove Element]

¥ Advanced Segmentation

Mode

[Automatic v
Distribution

[Uniform v
Fine segments / wavelength

[400 |
Coarse segments / wavelength

|20

Crowth multiplier

[2

J

J

Fine segments at end

& J
Modified

The measurement line remains visible while the result window is open. Close it with x at the upper

right. This is a transient inspection: it does not edit the antenna or enter the

.rfaa file.

If panels become inconvenient, choose Tools > Reset Workspace Layout. It restores the initial

arrangement without changing the project.
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Exporting results

Application > Export Results is available in Engineer. First calculate and confirm that the displayed
result is the intended current result.

Export formats

Application Edit Add View Simulation Tool

Type [ |E| |
New 3D Antenna’
Open... IEI Add Wir
Recent Projects b
Save
Save As .
Export Resultﬁv P | CSVEable. ..

TSV table. .

Recover newest snapshot. ..

RF snapshok. ..
Exit =nap

Figure 56. CSV TSV and RF snapshot under Export Results

- CSV table... writes a comma-separated numerical table;

- TSV table... writes the same table with tab separators;

- RF snapshot... writes a JSON snapshot of the selected Feed result for machine use.

Export does not modify the project. Canceling the dialog does not change the destination. If no result
exists, the program reports that there is nothing to export. RF snapshot also requires a Feed in the
current result.

Before sharing a file, check units, reference impedance, frequency grid, freshness and any
non-physical label. Never present a Fake Solver export as a measurement or OpenNEC calculation.
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Settings and Help

Settings
Settings X
Language
| English v |
Theme
| Light v |
H | 1.00 | Ulscale
Frequency display unit
| MHz v |
Length display unikt
|m v
Angle display unit
| Degrees v |
| Apply Settings |

Figure 57. Language theme scale and shared units
Choose Tools > Settings.... Available controls are:

- Language for English or Ukrainian interface text;
- Theme for light or dark appearance;

- Ul scale for larger or smaller interface elements;
- Frequency display unit;

- Length display unit;

- Angle display unit.

Select Apply Settings. Unit changes affect presentation, not exact project values. They do not add
an Undo step, modify .rfaa or cancel a result. Shared scale and units propagate to other open
Rainbow RF Lab applications. Language and theme apply to this editor.
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Help menu

Application Edit Add View Simulation Toels H

[New| [Open] [Save] | [Undo]| [Redo| | [Fit] | [ user Manual b

Object Tree 3D Antenna W Third Party Licenses
¥ Untitled Antenna About RRF Antenna Editor

lealmet]

Figure 58. User Manual Third Party Licenses and About commands

| Select | e [cd

User manuals

Application Edit Add View Simulation Tools Help

|[New| [Open| [Save| | [Undo| [Redo| | [Fit| | [ User Manual b | English (en)
Object Tree 3D Antenna W Third Party Licenses YrpaiHceka (uk)
¥ Untitled Antenna [Select| . [ca About RRF Antenna Editor

|select|
Figure 59. English and Ukrainian manuals in the User Manual submenu
Help > User Manual lists English (en) and YkpaiHcbka (uk) in every interface language. Select a

language to open its PDF in the default viewer. The files are named RRFAntennaEditor.en.pdf and
RRFAntennaEditor.uk.pdf.

If a selected translation is unavailable, the program opens the English manual and reports the fallback
in the status bar. The English PDF is mandatory. If it is also missing, nothing else is opened and the
status bar reports the error. Reinstall or extract the complete package with its Manuals directory.
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Licenses

Third Party Licenses e

RATINBOW RF LAB - THIRD-PARTY LICENSES \> |

Scope: locked non-development Carge dependency closure of RRFLab, RRF Antenna Editor, RRF
Filter, RRF Coil and RRF Magnetics

Target: x86_b4d-pc-windows-msvc

The entries below are plain-text license information for the distributed applications.

OPENNEC 2.2.0

License: MIT

Source: https://github.com/maurymarkowitz/OpenNEC/tree/193bbdae9bec4aad6fbab96c2971d097eb03cB5¢c
Binary: official OpenBLAS onec-windows-x86_64-openblas.zip release asset

Archive SHA-256: 691e5a7e2977010643667ccd2c3ach33ddc827533c991244159d30c9cd797643

Copyright (c) 2026 Maury Markowitz

This software 1s released under the MIT license:

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software”), to deal in the Software without
restriction, including without Llimitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons toc whom the
Software 1s furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS I5", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITMESS FOR A PARTICULAR PURFOSE AMND

NOMNINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,

Figure 60. Third Party Licenses window

Help > Third Party Licenses lists third-party components, including solver software. Use it to check
redistribution terms.

About

 J About RRF Antenna Editor b4

RRF Antenna Editor
Version 0.163.0

Mative Rainbow RF Lab companion built with Ruskt +
eguifeframe.

OFfline semantic antenna design and analysis
application.

Figure 61. About RRF Antenna Editor window

Help > About RRF Antenna Editor shows the product name and shared Rainbow RF Lab version.
Include this version when sharing a project or reporting a problem.
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Common workflows

Quick dipole at one frequency

1
2
3
4
5.
6
7
8
9

. Select New.
. Choose Half-Wave Dipole and Next.
. Enter Target frequency and Installation height.

. Select Create Antenna.

Check dimensions, ground and Reference impedance.

. Select Calculate Antenna.
. Read Overview, SWR, R/ X and Smith.
. Inspect Pattern 2D, Pattern 3D and Currents when available.

. Make one change, recalculate and compare the result.

10. Save through Save As....

Checking operating bandwidth

© N o g b~ w bR

Create or open an antenna with a Feed Point.

Choose Simulation > Frequency Sweep....

Enter task-appropriate Start and Stop values.

Select enough Points.

Select Start sweep.

Find the lowest sampled SWR in Overview and Exact table.
Check R I X and Smith over the entire range.

Set an important active frequency and run a single calculation for pattern and currents.

Tuning a Yagi

© N o g bk~ w bd P

Create a Yagi with the wizard and set Total elements.

Switch to Engineer.

Select the driven element, reflector or a director.

Change one element length or position.

Run a sweep and inspect matching.

Run a single calculation at the target frequency.

Point inside Pattern 2D and inspect exact Azimuth or Elevation and Gain.

Repeat for the next change and save the accepted variant.
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Manual geometry

Switch to Engineer.
Choose Add > Antenna Templates > Simple > Straight Wire.

Set start and end in the workspace.

Add other wires and required junctions.
Add a Feed Point to the correct component.

Verify the exact scene through View > Exact Scene Table.

© N o g bk~ w bd P

Run a physical calculation and address every visible diagnostic.
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Diagnostics and recovery

Symptom

Wizard Next is unavailable
Cannot create antenna
Feed Point is unavailable

Calculate Antenna is unavailable

Start sweep is unavailable
Result is Stale

Currents unavailable after sweep
Pattern 2D or Pattern 3D is empty

Gain Unavailable
Export does not start

Optimization does not start
Panels are inconvenient
Save failed

Project did not open

A snapshot exists after a crash

Action
Select one template

Correct the visible field, unit, sign or bound order; the
current project is unchanged

Select one conductive component

Check the Feed Point and packaged OpenNEC; use
the complete build or package

Enter positive increasing Start and Stop and 2
through 201 Points

Recalculate after the antenna change

Run a single calculation at the required active
frequency

Check whether the single-frequency backend
returned a radiation pattern

Absolute gain is absent; do not substitute a relative
level

First obtain an available result and Feed

Create and bind a named parameter, add a Feed and
check the backend

Change Ul scale or choose Reset Workspace
Layout

Read the status bar and check directory access; do
not treat the modified project as saved

The current project was preserved; check the
extension, file and message, then retry

Choose Recover newest snapshot..., inspect the
candidate and save it explicitly

Do not delete the last valid file until a recovered or converted copy opens and passes inspection.

Recovery does not replace ordinary Save.
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Keyboard and accessibility

Main shortcuts are:

Shortcut Action

Ctrl+N Open the New wizard

Ctrl+O Open

Ctrl+S Save

Ctrl+Shift+S Save As

Ctrl+z Undo

Ctrl+Y Redo

F5 Calculate at the active frequency

Control labels and exact numerical alternatives prevent conclusions based only on plot color or
shape. Use a table or textual alternative for exact values. If text is too small, increase Ul scale; do not
change engineering units only to change font size.
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Working with Rainbow RF Lab

In Rainbow RF Lab, open an RRF Antenna module in the visual editor through Open visual editor....
The editor works with the same antenna content. After Save and close, the accepted change returns
to the selected module.

The module can also use Load from file... for .rfaa. After a successful load, Antenna preview helps
recognize geometry. It does not mean OpenNEC has already calculated the antenna.

If editing is canceled, the editor fails, or it returns an unusable file, the Rainbow RF Lab module
remains unchanged. If the target module changed while the editor was open, reopen its current
version and repeat the edit instead of assuming automatic merging.

An impedance result can be passed to a compatible module through Project Flow. Before connecting
it, check the frequency grid, reference impedance, reference plane, freshness and provenance.
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Responsible-use limits

RRF Antenna Editor is an engineering calculation tool. Before construction, check mechanical
strength, materials, insulation, clearances from people and structures, safe power, grounding,
lightning protection and regulatory limits.

Use measurements on the completed construction to confirm the model. Calibration, cable, adapters,
height, ground and nearby objects can materially change the result. Do not transmit merely because
calculated SWR appears acceptable.

Keep the frequency, reference impedance, installation conditions, program version and accepted
assumptions with the project. This makes later analysis and comparison with measurements
understandable.
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