Workbench Ideas
& Progress

Version 9

by

Tony James
Chairman & Trustee

P

-ﬁ;‘hl he future’s past

Goonhilly Heritage Society Members

Retirees & Former Employees
Who Worked At Goonhilly Satellite Earth Station,
& Other Interested Persons
With A Collective Passion For

Preserving The Heritage Of The World-famous
Goonhilly Satellite Earth Station

Also Assisted On-site By Existing Employees Of
BT & Goonhilly Earth Station (GES) Ltd.

Goonhilly Heritage Society
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Goonhilly Heritage Society Aims

To Create A Museum & Educational Centre.

To Display the Technology Developed Around Satellite
Communications.

To Create Hands-on Communications Technology
Workbenches For Education & Training Purposes.

To Obtain A Permanent Location
To Become A Charitable Incorporated Organisation (CIO)

To Preserve Goonhilly’s Technical & Historical Heritage.

Goonhilly Heritage Society

Heritage Documentation & Pictures

Christine sorting the technical books which have been donated

Goonhilly Heritage Society
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Heritage Documentation & Pictures

Irene & Christine cataloguing documents

Goonhilly Heritage Society

Technology Items and Equipment

Some Of The Work and Ideas We Have For
Multi-Application
Communications Technology Workbenches (CTWs)
That We Will Use For Educational Activities

Follow....

Goonhilly Heritage Society
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GHSWB001

Current Configuration For Workbench
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GHSWB001 Microwave Workbench Physical
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Red Paths — Ku-band
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Patch Panel

Stage 1 layout
Demodulator
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GHSWB001 Microwave Workbench Physical

Antony & Des testing the Microwave Waveguide

Goonhilly Heritage Society Version 8 8/5/20

Microwave Test Workbench

Robin testing equipment for the Workbench

Goonhilly Heritage Society Version 8 8/5/20
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GHSWB002

Les & Robin testing a component with the repaired Network Analyser

Goonhilly Heritage Society Version 88/5/20

GHSWB003a Satellite Tracking Workbench Schematic

Opposite Wall Mounted Drivable Model GOY-3 Antenna

/ 2 Drive System in enclosure simulating outdoor
(G eosyn chron ous) view through “window”

Opposite Wall Mounted
Curve Path Drive System

/——N\A/(Low Earth Orbit, LEO Satellite)

Satellite Movement q
Controller . / ~
Tx Patch Panel Inmarsat Shlp
Antenna JL
(Another Workbench) L

Expected arrangement will be across the Workbench room. When
targeted by an Antenna the Satellite will make a closed Wi-Fi link
to set up a communications channel as long as it is tracked.
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GHSWB003a Satellite Tracking Workbench

SATELLITE POSITION ANTENNA POSITION

Avimin ieyation Azimuth Elevation
CHOOSE SATELLITE
Stmulaton Ral e
Leworbit Geospeh 51 S 8 Manual Autorack Progeam UPIEENY
O O O O O O ®
Satellite « i* Antenna
\4

Information Panel Information Panel

Keyboard Drawer

Envisaged Tracking Console with the Model Antenna
driving to follow Model Satellites

GHSWB003a Satellite Tracking Workbench
Active Model GOY- 3 Antenna Construction

b
3D Printed Dish Tony Testing the Az & EI Operation y Drive Motors

Goonhilly Heritage Society Version 8 8/5/20
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GHSWB003a Satellite Tracking Workbench
Active Model Satellite Construction

The Analemma Drive
under construction

The Model Satellite
takes shape

Goonhilly Heritage Society Version 8 8/5/20

GHSWB003b Satellite Tracking Workbench 2b Schematic
Inmarsat Ship Antenna
Opposite Wall Mounted
- 2 Drive System
(Geosynchronous)
Opposite Wall Mounted

Cross Drive System
@ . (Low Orbit) aa

Satellite Movement
Controller

Tx Patch Panel

Two Motion Adjustable oMY
Rocking Drive to Antenna
Base

Expected arrangement will be on a table in the centre of the Workbench room
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GHSWB003b Satellite Tracking Workbench 2b
Inmarsat Ship Antenna

[ .‘:

Andy fault finding the Antenna Power Supply

Goonhilly Heritage Society Version 88/5/20

GHSWB004a Star Trekking Activity

Paula, Simon & Robin preparing backdrop artwork

Goonhilly Heritage Society Version 8 8/5/20
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GHSWB004a Star Trekking Activity

Des & Tony at Truro High School (also with Paula & Paul)

Goonhilly Heritage Society Version 8 8/5/20

GHSWB004a Star Trekking Activity

Students at Summer School event at Goonhilly

Goonhilly Heritage Society Version 8 8/5/20
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GHSWB004b Satellite Trekking Activity

GES Ltd Education Officer at Goonhilly requested an alternative display
to the Trekking Activity for Schools events; this time for Satellites:

Goonhilly Herita iety Verstom 8 8/5/20

GHSWB004b Satellite Trekking Activity

Goonhilly Heritage Society

3 8-Channel Sense & Activation Circults

Sense & Activation Control Board

Track Animation Cct for LEO Satellites

Control Printed-Circuitscreated foractivation-of displays, and wiring to
back of display:

Goonhilly Heritage Society Version 8 8/5/20
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GHSWB004b Satellite Trekking Activity

(]

PLLECIET ! ) \

The Final Assembled display showing historical satellites worked by
Goonbhilly.

Goonhilly Heritage Society Verstom 8 8/5/20

GHSWB005 Optical Fibre Workbench Schematic

Detector

Transmitter => =

Single Optical

Transmitters

Prizm Orﬁl#\a-b—‘
Grating Splitter

Demonstrating Optical Fibre /

Techniques in Communications Detectors
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GHSWB005 Optical Fibre Workbench

4mm Round

Perspex “Guide”
If We Have A Real

* Optical Fibre Link To
Another Location

LED
Emmitters

Diffraction Grating
or Prism

Semiconductor

‘ontrol
Interface

Signal Monitoring

Simulation Transmit Interfaces
Input Patch Panel
Real F/O Transmit Interfaces

Simulation Receive Interfaces
Output Patch Panel
Real F/O Receive Interfaces

Control & Selection Panel

These boxes and
Mirror Duct Perspex
Fronted For Safety
Mechanically Adjustable
Orientation Radial
Positioning
Conceptual Workbench Layout

GHSWB005 Optical Fibre WDM Simulation

ny Testing WDM Simulat elength Separat

Goonhilly Heritage Society Version 8 8/5/20
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Some Other Workbenches

For Future Development

Goonhilly Heritage Society Verstom 8 8/5/20

GHSWB006 Voice Processing Workbench Schematic
Mic I/P
a
Osc I/P Full Switch Options TBD
To Wall To Wall
Display Display

Patch I/P

4 @ 8-bit A/D 8-bit D/A [ o
Noise 1/P ‘\ Patch O/P

NI TIPY

H L
P |e P |e
F F

Indicator
LEDs On
All Lines
. Serial Input
® PY
®
[ L'f “]'a" Time Delay Unit?
cki Serial to isplay
Clocking | Parall.el to p
Generators Serial Parallel I Serial Output

JLUL

Analogue and Digital Audio Workbench Showing Various Conversions
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GHSWB006

Input Monitor
Speaker &
Microphone

Voice Processing Workbench Physical

‘Wall Display

RPi Control
Interface

Output Monitor
Speaker

l

Input Patch Panel

Sweep Oscillator

Noise Generator

Circuit & Switches / Lamp Display
Based On Schematic.

Envisaged Console
to provide options
to explore Circuit Processing

Output Patch Panel

GHSWB007

MLA
Transmitter

Console

MLA
Receiver

Equalizer %—l—'
t

Patch Panel

Hidden Selectable

I

Test Profiles

Four-way Co-ax
Switch circuit

Equalizer 1

Equalizer 2

©2016 Tony James

Equalizer 3

Four-way Co-ax

’_ _‘ <« Switch circuit
f

Suggested circuit
for Equalization
Correction puzzles

Equalization Using Microwave Link Analyser

Ver 5: 20/10/16
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GHSWB007 Equalization Using Microwave Link Analyser

RPi Control
Interface

Equalizer Unit to correct
a Pre-set Condition
L Below.

— Equalizer Units with
| Pre-set Circuit Test
/Conditions in Cupboard
Access.

Conceptual Workbench Layout

GHSWB008 Channel Multiplexing Workbench

No Development Yet

Analogue Multiplexing

0101 1

Digital I .

01010
01101001011010111010 o Bl
0 D

Voice Channel =8KHz — Data Rate=8x8Khz=64Kbit/s

i I e

Up to 31,000 grouped ccts Voice / Data / Fax bundled & networked by Optical Fibre
Uses PDH or SDH
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GHSWB009 RF Modulation Types Workbench

SSB, DSB, Suppressed Carrier
Efficiencies?

A/M - Disadvantages?

F/M — Noise Benefits?

A/M & F/M Analogue
& Digital Considerations.

- REQUENCY——————————————————— =

To Be Developed

Workbench Ideas List (1)

Details Lead or raised by: Workbench
Channel Multiplexing Tony Channel
Multiplexing

TDMA Tony Channel
Multiplexing

Clocking Recovery / Synchronisation Tony Digital

Ton Digital
Doppler Shift effects of Satellite Y g

Antony to look at "proof of concept" for a Raspberry Pi dongle to provide the Antony Displays
display capability that Tony James is envisaging

Bit-stream representations (using Raspberry Pi) Tony Displays
Digital modulation vector diagrams (using Raspberry Pi) Des Displays

Satellite tracking (using Raspberry Pi) Tony Displays

Simulation of past functional things using today’s computer modules like Antony Displays
Raspberry Pi

Spectrum Analyser TV wall display unit (using Raspberry Pi) Antony Displays
"Mobile" Tracking - Inmarsat M ship antenna Andy Inmarsat

Inmarsat Antenna Stability platform (Inmarsat B Ship Antenna) Inmarsat
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Workbench Ideas List (2)

Details
Basic Waveguide link
Frequency response and group delay
Horn antennas - interference?
Microwave precision measurements

Possible external connection from antenna system to satellite
(GES?)

Signal to noise effects and data recovery
VSWR Measurements
Waveguide principles: Ideal Transmission Line representation
Analogue Modulation
FM / AM comparison
Optical fibre basics
Optical fibre link

Wave Division Multiplexing

Goonhilly Heritage Society

Lead or raised by:
Tony
Des
Tony
Robin
Robin

Tony
Robin
Tony
Des
Robin
Tony
Tony
Tony

Workbench
Microwave
Microwave
Microwave
Microwave

Microwave

Microwave

Microwave

Microwave

Modulation

Modulation
Optical Fibre
Optical Fibre
Optical Fibre

Version 88/5/20

Workbench Ideas List (3)

Details
Radar principles (e.g. via acoustic radar display of near area)
Weather station
"Figure-of-8" generation to simulate satellite tracking
Manual Tracking - joystick control following a simulation satellite

Orbital Variations
Step Tracking
Microwave Link Analyser

Scalar Network Analyser

Analogue TV - advantages vs disad
Analogue TV - cable equalisation effects
Analogue video link (FM)
Digital TV - advantages vs disad (e.g. frame store freezing)

Digital Video link (DVB) [Variable-rate with noise & interference]

Goonhilly Heri
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Lead or raised by:
Tony
Tony/Des
Tony
Tony
Tony
Antony

Robin

Simon
Antony / Simon

Des Prouse

Workbench
Radar
Radar

Satellite Track
Satellite Track
Satellite Track
Satellite Track
Transmission
Quality

Transmission
Quality

Video
Video
Video
Video
Video




Workbench Ideas List (4)

Details Lead or raised by: Workbench

Use of pen plotters for illustrative demos Robin Monitor
A>D>A link - bit loss distortions (companding channels) Tony Voice Process

Working Voice Channels Tony Voice Process

Digital Video Broadcasting Loop Around Antony / Simon Transmission
Simulator

Add a variable phase-shifter to the above rain-attenuation simulator (for DVB Antony / Simon Tra'nsmission
Loop-round) Simulator

Drive a variable attenuator from a program running a typical rain-fade Antony Transmission
attenuation situation Simulator

Variable transmission path delay simulator - try WAN-EM from TATA Antony Transmission
Simulator

Chinese satellite for AMSAT Robin Services

Deriving functional transfer curves (recalled from a past apprentices' project).

Dynamic Tracking Filters (from D Wain, WestWing)

Parametric Amplifiers

SCPC

Goonhilly Heritage Society Verstom 8 8/5/20

Further ldeas and
Volunteers Welcome

Please Contact Us
If You Are Interested

2=

.ﬁ hl he future's past........

Page 19



