
From Radio to TV 

How TV Split From Radio… 
And How They Will Now Converge 

 
Yet another way IT/IP changes Everything 

 
Where Continued Convergence In 
 Broadcast Technology is Likely 
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What’s on the Agenda  
 

• How Broadcasting “Specialized” 
• How Broadcasting “Converges” 
• How to Manage in this World 
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Major Product 
Families 

M
ake Line Look Like 

This 
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While Radio Transmitters 
have become smarter, TV 
transmitter are all pretty dumb 
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Radio has content 
aware Transmitters, 
with built in: 
 DR 
 Insertion 
 Branding 
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TV 

IT 

Radio 

Learning (stealing) from Adjacent Technologies is Innovation 
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Early History 

History of Radio to 
1926 

Published 1938 
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• 1925 10 kHz is a lot of Bandwidth to Broadcast 
• 1948 Pictures – A Wonderful New Radio Feature 
• 1950 The Great Broadcasting Schism 

– Radio vrs TV 

• 1980 IT Disintermediation 
– RF vrs IT 

• 1990 Digital Media 
– Film, Tape, Discs collapse into Files 

• 2011 Pictures – A Wonderful New Radio Feature 
– 1948 Do Over 

 

Time Line 
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Radio with a Light 

• TV was NOT a new medium… It was a  
FEATURE 
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Adding Pictures 
• Jack Benny 

– 1932 NBC Radio 
– 1949 CBS Radio & KTTV 
– 1940 CBS TV 
– 1964 NBC TV 
– 1965 Sign Off 

• Amos and Andy 
– 1934 WMAQ/El Mirador 
– 1954 CBS-TV 
– 1965 Sign Off 

• Lone Ranger 
– 1933 WXYZ 
– 1949 TV 
– 1957 Sign Off 
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Adding Pictures 

• Dragnet 
– 1949 Radio 
– 1957 TV 
– 1959 Sign Off 

• Ozzie & Harriet 
– 1945 Radio 
– 1955 TV 
– 1962 Sign Off 
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Adding Pictures 

• The Mighty Boosh 
• Love Line 
• Hitchhikers Guide 
• Ira Glass 
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Schism 

 
• TV engineers came from Radio or De Vry 
• SMPE  founded 1916 becomes SMPTE in 1950 

• TV Destined to Kill Movies and Radio: 
– Why listen when can watch? 
– Why go out when the movie is in the living room? 
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Ennes Books 
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SMPE Becomes SMPTE 

Earl J. Sponable, President SMPE 
Oct 10 1949, Hollywood 
3000 members 
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TV Without Pictures 

• TV Radio 
– (TV radio or TV band radio or TV audio Radio) 

– Last known is Sony Analog 
– Most VHF only 
– Few Car Versions 
– No DTV Version 

• 8 VSB has mobile issues 
• Displays are cheap 
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TV Without Pictures 

One 
Remains in 
Production 
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TV Without Pictures 

• TV on Radio 
– WCBS Radio Runs 60 Minutes 
– So Does Montreal CJAD 

 
 

 

• Radio on Internet 
-TuneIn.Com 
-NPR’s “Ted Talks” 
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Radio With Pictures 
Radio News 
Drives Listeners to 
Web 

• NPR in particular… has 
video clips and stills with 
most stories it tags to 
the Web. 
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Radio With Pictures 
“Public radio’s music discovery 
stations are incredibly prolific 
producers of high quality video….” 
 --Erik Langer, president 
 

VuHaus 



From Radio to TV 

Radio With Pictures 
Video On HD Radio 

• Clear Channel’s -- Artist Experience in (June 2010) 
• iBiquity’s -- Advanced Application Services over HD 

Radio (1999) 
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SSTV - LDTV 

Kind of TV on an Audio Channel 
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Convergence 

Radio with TV 
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Radio With TV 
“ATSC Radio” 

Radio Reading Service for the Blind 
 HD-secondary Service 
 Streaming 
 TV “SAP” 

ATSC “Radios” 
have been 
built 
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Radio With TV 
-Why ATSC Radio? 

• Hotel Radios are Pieces of S*&% 
– Interference 

• Several Internet Services for Hotels 
– Hotel Internet is S*&% 
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Radio With TV 
-World Standards 

• DTMB (Digital Terrestrial 
Multimedia Broadcast) 

• ISDB-Tsb is the terrestrial digital 
sound broadcasting specification. 

• DMB/DAB 
 

• DVB-T/DVB-H 
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Convergence 

Radio with TV 
Internet 
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Radio with TV - Internet 

• Bob and Tom 
 

• Howard Stern 
 
 

• Prairie Home Companion 



From Radio to TV 

Convergence 

The Technology Gap 
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What’s Alike 

• Data Transmission Tools 
– Reed Solomon – FEC 
– Interleave 
– Randomizer 
– Trellis Encoding 

• Business Model 
• Free - OTA 
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What’s Different 

Radio 
• Hybrid Digital 
• Has Secondary Service 
• Built for Doppler 
• EVM 10% 
• Steady Progression to all 

Digital 

TV 
• Big Switch to Digital 
• DMA 
• Mobile Difficult Now 
• EVM 4% 
• Change = Dongle 
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Things You Don’t See Much of 
in Radio 

• Statistical Multiplexing 
• Expensive Video Encoding/Decoding 
• PSIP - EPG 
• Extensive Ensembles 
• Timing – PCR, Process Latency, SFNs…  
• Multitudes of Content Formats 
• Encryption - Conditional Access 
• CALM Audio Loudness Compliance 
• EAS Crawls 
• Closed Caption 
• Descriptive Audio 
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Things You Don’t See Much of 
in Radio 

• Content Ratings – Parental Controls 
• Big Bandwidth 
• UHF 
• Really Complex Filters 
• High Value Spots 
• SCTE 30 (Splicing) 
• SCTE 35 (Triggers) 
• SCTE 104 (Automation Interface Triggers) 
• OOB DTMF triggers 
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Things You Don’t See Much of 
in TV 

• Universal Streaming 
• Disc Jockeys 
• Call-In Shows 
• Sustaining (not block) programing 
• Voice Tracking 
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Cameras Are ~ Free 
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IP/IT Barely Cares if it’s 
 Audio or Video  
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ENG Shoot in HD? 

TV 
• iPhone = Camera 
• iPhone = Prompter 
• iPhone = IFB 
• iPhone = Wireless 

Mic 
• iPhone = Lighting 

Radio 
• Enco’s iDAD 
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Bandwidth 

 
 
 
 
 
 
 
 
 
 
 
 
 
6 MHz 
19 Mb/s 

0.03 MHz 
.036 Mb/s 
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Bandwidth 

0.2 MHZ Reasonable Throughput 

• 40 kb/s 
• 100 kb/s 
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FM Multiplex 
3x123.2 kBps => 369.6 kbps 
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Convergence 
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Spectrum 

• MW-LF – Go For The Horizon & Beyond 
• HF – Go Everywhere or Nowhere 
• VHF – Best Rural 
• UHF – Best Urban 
• SHF – Bulk of All BW 
• EHF – Best Remote Controls 
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Spectrum 

• MW-LF – Go For The Horizon & Beyond 
• HF – Go Everywhere or Nowhere 
• VHF – Best Rural 
• UHF – Best Urban 
• SHF – Bulk of All BW 
• EHF – Best Remote Controls 

 

TV 

Radio T
V 



From Radio to TV 



From Radio to TV 

Convergence 

Mind Experiment 
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Greenfield Mind Experiment 
Technology is About the Past 

• Where We Are At: 
– AM Needs “Revitalization” 
– TV Needs ATSC 3.0 “Reinvention” 
– TV Needs “Repacking” 
– FM needs to get on Smart Phones 

• So What if? 
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“Cellular” Band Plan  

Wausau Eau 
Claire 

La 
Crosse Madison 

Rockford Quad 
Cities 

Quincy Springfield 

Fox 
Valley 

Chicago 

Milwaukee 

Lafayette 

Grand 
Rapids 

MSP 

Duluth Green 
Bay 
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“Cellular” Band Plan  

1,3,4 2,3,4 

1,2,4 1,2,3 

1,3,4 2,3,4 

1,2,4 1,2,3 

2,3,4 

2,3,4 

1,2,4 

1,2,4 

1,3,4 

200 MHz is divided up into: 
 
50 MHz for Broadcast 
 
150 MHz for Wireless 
 
 In Each Cell 
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50 MHz 

• 75 Mb/s BW for all of broadcasting 
 
– 2 bits/Hz Payload 
– Heavy Error Correction 

 
– (In ATSC 1.0 this is 3.8 CH’s ~ 15 Services) 
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– Radio 0.039 & 0.016 Mb/s  X250= 9.75 
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50 MHz 

• 75 Mb/s BW for all of broadcasting 
• HEVC 

– Radio 0.039 & 0.016 Mb/s  X250= 9.75 
– QVGA 0.275 Mb/s   X50=  12.25 
– SD 0.600 Mb/s   X20= 12 
– EAS, EPG, Data    4 
       50 Mb/s 
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50 MHz 

• 25 Mb/s of “leftovers” 
– 10 Mb/s 

• Big Time EAS 
• 4-5 Public/Educational TV 
• 10-20 Public/Educational Radio 
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50 MHz 

• 15 Mb/s of “leftovers” 
– 4K – At least for special events 
– Time Redundancy for Radio 
– Better Fidelity (Dolby Atmos AC-4) 
– More Services 
– More Robust Transmission 
– Non Commercial / Non Educational / Non Public 
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Greenfield Mind Experiment 
Technology is About the Past 

• Single Multiplex 
– SFN 
– DAS 
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DAS 
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Greenfield Mind Experiment 
Technology is About the Past 

• Things we Lose 
– Everyone has same coverage 

• No have and have nots 
• Tough on LP, community, rural, neighborhood 

– No Guard Bands or Taboo 
– Multiple Big Towers 
– Individual EAS 
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Greenfield Mind Experiment 
Technology is About the Past 

• Why its not ridiculous  
– $ from Spectrum Sales 

• Transmission Consortiums 
• Bigger bang for $ than now 

– Formulae for granting BW rights 
• Trade/Sell those rights 

– Plays Nice with Wireless 
• Very Limited Interference 
• SFNs have fewer overheated RF spots 
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Greenfield Mind Experiment 
Technology is About the Past 

• Why it’s ridiculous  
– Just one tower (two with redundancy) 
– Technical Cooperation 
– Breaks from the course of history 
– Better Coverage not Better Quality or More 

Services 
– Not about LR TVs 
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Convergence 

Why it’s the Best of Times 
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Why Broadcast Wins 

• Broadcast Station Components 
– Slice of Limited Spectrum 
– Local Content 
– Sales Organization 

• Powerful engine for 
    the next generation 
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Why Broadcast Wins 

• The Pony Express is the only Communication System 
ever Retired 

• The Golden Age of Radio was after TV 
• The Golden Age of TV is Now 
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Why Broadcast Wins 

   

TV TV 



From Radio to TV 

Why Broadcast Wins 
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Why Broadcast Wins 

    

 

 

 

 

 

 

 

 

 

That Said…  
That little Red 
Internet Stripe is a Tsunami 
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Convergence 

About People Like Us 
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What About Us? 
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Copyright 2012, Society of Broadcast Engineers, Inc. 
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TV 

IT 

Radio 

What About Us? 

Broadcast 
Engineer 
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What Broadcast Engineers Do  
Traditional 

• Fix Things 
• Manage People Who Fix Things 
• Know Things 
• Manage $ to Fix Things 
• Sit in Meetings 
• Keep Crank Handle on $ Machine 
• FCC & Safety Compliance 
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What Broadcast Engineers Do 
Physical 

• Building 
• AV 
• Transmission 
• Network, Phones 
• Streaming 
• Origination 
• Safety Compliance 
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What Broadcast Engineers Do  
Technologically 

• New Stuff 
– Drones 
– Devices (iPhones) 

• Automation 
• Work Flow 
• CDN 
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What Broadcast Engineers Do 
Leadership 

• Into the future… 



From Radio to TV 

What’s not Going to Change? 

• Lousy Hours 
• Poor Pay 
• On Call 
• Working with “Creatives” 
• Show Business 
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Which is of course is all 
Glamorous 
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Advice 

• Get passed IP 101 it’s not about the Physical 
Layer or the Protocol… 

 
• Don’t worry about the next generation of 

engineers... 
 
• Embrace the Opportunity more than the 

history… 
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Bottom Line 

• You are not a TV or Radio or any kind of 
Medium or Technology Engineer… You 
are a Broadcast Engineer 
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Learn More / Stay in touch  

• Nautel Waves Newsletter 
http://www.nautel.com/newsletter/  

• Webinars 
http://www.nautel.com/webinars/  

• YouTube 
http://www.youtube.com/user/NautelLtd  

• Nautel Store 
http://store.nautel.com/  

http://www.nautel.com/newsletter/
http://www.nautel.com/webinars/
http://www.youtube.com/user/NautelLtd
http://store.nautel.com/


From Radio to TV 



From Radio to TV 

Questions? We’re ready to help. 

Nautel: www.nautel.com    Email: sales@nautel.com 
ENCO: www.enco.com            Email: sales@enco.com  
 

Chuck Kelly 
Wendell Lonergan 
 
Gary Manteuffel 

Director of Sales 
Head of Broadcast Sales  
& Europe / Russia  
US Corporate Accts & Canada 

Ellis Terry 
Jeff Welton 
Gary Liebisch  
Ken Ruzicka 
John Abdnour 
Gerardo Vargas 
John Macdonald 
Christy White 

Western US 
Central US  
Eastern US 
Sales Engineer 
Asia / Pacific  
Latin America / Caribbean  
Middle East / Africa 
VS and LPFM Specialist 

http://www.nautel.com/
mailto:sales@nautel.com
http://www.enco.com/
mailto:sales@enco.com
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Thank You 
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