
Tips ‘N’ Tricks
And Tales from the Trenches



• What you requested (121+/400+ registrations)

• What I’d like to cover

• If time permits

– Round table…. Fire away!

Agenda



• What you requested (122/400+ registrations)

– AUI (15 requests)

– New products/development (10 requests)

– Tips – maintenance, troubleshooting, install considerations (21 requests)

– HD Radio (13 requests)

– Software updates/AUI/SBC issues (9 requests)

– Remote control – scheduler, SNMP (7 requests)

– RDS (6 requests)

– Power – generator sizing, power requirements, MDCL (6 requests)

– Grounding/lightning protection issues (6 requests)

– SFN/fill-in boosters – analog/HD (5 requests)

Agenda



• What I’d like to cover

– IT security

• Why it’s important

• Basic requirements

– Safety!

Agenda



• Keep it cool

• Keep it clean

• Check hardware

Maintenance Tips



AIRFLOW DIRECTION IS CRITICAL!!!

IN

OUT

OUT
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Cooling



Calculate transmitter heat load:

TPO/efficiency = power consumed *
Power consumed – TPO = waste heat (in watts)

Waste heat * 3.413 = BTU/hr

BTU/hr/12,000 = tons of AC required

Cooling with Air Conditioning

Eg: (10kW/.72 – 10kW) = 3888.9 watts of heat

3888.9 * 3.413 = 13,273 BTU/hr

13,273/12,000 = 1.11 tons of air conditioning

* - allow for modulation in AM transmitters… multiplying by 1.25 will be close



• POSITIVE PRESSURE!

– More air into building than out of it

– Allow for transmitter airflow

• For example, transmitter requires 1500 CFM

– Bring 3000 CFM of filtered air into building

– Exhaust 2000 CFM

• If you install louvres in ducting, you can cycle 

exhaust air into room in winter for heating.

Cooling with forced air



• Power consumed/voltage = current draw (P/E=I)

– For three phase, divide this by √3

• Size breakers to allow 25% extra

• Wiring must be appropriate for breaker

– Must comply to local electrical codes

• For FM+HD, use total (peak) power, not analog TPO

– Analog TPO + (4*digital TPO)… eg – 10kW @ -10dBc:

• 10kW + 4*1kW = 14kW

AC Service  Considerations
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• Points to consider:

– Cost of implementation

• Overall cost, including STL, studio changes and licensing

• Cost of various injection methods, up front and ongoing.

– Total system requirements

• Data path to transmitter site and impact on installation

• Processing for additional audio signals

• Studio needs for multiple simultaneous audio feeds

HD Radio™ and DRM



• Less transmitter cost than hybrid

• No additional antenna required

• Higher HD injection level may 
reduce the analog TPO capability

• Higher cost of operation, due to 
losses in injector

• Much bigger footprint

• Overall project cost could exceed 
other options significantly

• Requires a reject load

Transmitters: High level injection
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• More efficient

• Digital transmitter/antenna

can be used as backup

• Takes up more space
– In site

– On tower

• Pattern replication issues

Transmitters: Space Combined
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• Simple architecture

• Single box installation

• Higher HD injection level may reduce 
the analog TPO capability

• May need to replace your transmitter or 
combine another for higher total power

• Higher injection levels reduce efficiency*

* HD PowerBoost increases digital 
injection and efficiency of an existing 
transmitter.

Transmitters: Low Level (Hybrid) Combined
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• Only effective in channel combiner 
applications, with multiple stations on 
site.

• Can be significantly restricted by 
combiner capabilities

• Cost of operation breaks even with 
hybrid at higher injection levels.

Transmitters: Backfed Combiner



• Draw a signal flow diagram
– Show analog and HD audio, as well as RF chain

– Don’t forget data vs. audio and include telemetry

HD Radio™ and DRM



Software Updates and Issues



Remote Control



• Firewall

• Client PW

– May be 

different for 

read/write

• Enable Traps 

to send 

notifications

– Need IP and 

port of rx

SNMP



• Select Traps

– Controller

– Exciter

– Etc.

• Apply

SNMP



RDS

• Points to consider:

– When feeding data from automation system over IP, must 

set port number (7005).

• May need to open port in router.

• Most automation can send RT (TEXT=“ “), this does not 

equal PS. Some cars can receive one, but not the other.

– Some systems send data too often for VS transmitters.



Add ferrites to the 

coax and AC lines

Add a surge 

arrestor

All ground straps should 

be 4” or wider,  cables of 

at least # 1 AWG

Grounding



Buss bar for AC grounds

-Tied to station reference ground

-All primary equipment connected

Bulkhead ground for coax 

cables

-Best done where cables enter building

-Connected to station reference ground

-Keep ground leads as short as possible

Grounding



Ferrites are good for 

reducing common mode 

signals

-Lightning surges

-Induced RF (especially at co-located 

AM and FM sites)

-Power line and power supply noise

Ferrites



Ferrites on coax help 

reduce lightning 

susceptibility

Ferrites can also be a 

troubleshooting tool

Grounding



IT Security
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In Summary:

• Use a firewall, block any ports that aren’t essential.

• CHANGE DEFAULT USERNAME / PASSWORD!!!

• For critical devices (most of them) consider a VPN.

• Alternately, use a product such as TeamViewer.

IT Security



• More frequently, engineers are working alone, often 

after a full day at another job, bringing fatigue into the 

equation.

Safety



• ESR (EH in the U.S.) rated footwear can keep you alive if you come in 

contact with a live circuit.

Safety



Safety



Lockout/tagout – it can save your life

Safety



Safety



Round Table

Questions?

Comments?

Concerns?

Anything I missed…



Thank You


