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If I Had a Hammer
A Guide to Building a Community Radio Station

presentations at the 2008 NFCB Conference
by Michael D. Brown – Brown Broadcast Services, Inc.

HIRING (AND SURVIVING) A PROJECT ENGINEER

I. Qualifications
A. Experience and track record with such projects
B. SBE certification a plus
C. Low Voltage License a plus - might be essential

1. required in most states but often ignored
D. Separate transmitter and studio installation engineers OK & can be advantageous

1. Higher level of skill, experience, and test equipment required for xmtr
installations

E. Within driving distance, if possible
1. Not as important with the transmitter, which is usually more of a closed-

ended job with more predictable completion dates
2. Studio jobs ALWAYS seem to expand & drag out

F. Ability to work with volunteers, if they are used

II. Finding him/her
A. SBE contract engineer listings at http://www.sbe.org/CCE_List.php
B. Ask other station’s engineers and managers
C. Visit at least one project that the candidate has done, if possible

III. Misc
A. Contract must clearly delineate what is and is not included
B. Usually you’ll make out better with fixed bid amounts
C. Job is not done till the paperwork is done

1. Wiring charts & system line drawings for studio and xmtr
2. Engineer and surveyor affidavits if directional antenna is installed
3. RF proof
4. Program Test Authority letter and 302 application (usually done by

Consulting Engineer who filed the original application)
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THE TRANSMISSION SYSTEM

I. Audio processor(s) / stereo generator / HD Encoder
A. Usually located at the studios, but may be split in some installations
B. Don’t skimp on audio processing - it can make a HUGE difference in the on-air

sound.  Expect to pay 8 to 12k for a quality main channel audio stream audio
processor/stereo generator

II. Studio Transmitter Link (STL)
A. 950mhz digital or analog microwave

1. Still the most common and lowest cost method for analog broadcasting
2. Licensed and protected from interference
3. Generally very low maintenance 
4. Band is very congested in many metros
5. Multiple hops often done

B. Spread-spectrum microwave
1. Increasingly popular
2. Unlicensed and unprotected - usually in 2.4ghz and 5.8ghz bands
3. Generally shorter range
4. Generally bi-directional
5. Can be used for audio, WAN, telephone, remote control,  and a variety of

other uses.
C. Dedicated T1/E1 lines
D. Private Internet
E. Public Internet

1. Not recommended for full-time STL, due to congestion, dropouts, delay,
bit-reduction requirements, etc.  May be fine for limited-time remote
broadcasting.
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III. Transmitters
A. New transmitters generally solid state up to 10kw
B. Tubes still commonly used for higher powers
C. Tubes still more efficient, but higher maintenance
D. HD can use common or separate xmtrs; common or separate antennas
E. HD common-amplified transmitters MUCH less efficient than analog-only

transmitters - 39% typical for solid state
F. Get backup RF chain (STL through antenna) and backup power, if possible
G. Used transmitters commonly available

1. Basic tube design for analog transmitters has not changed in 20 years.
2. A new exciter can give an older xmtr a new lease on life
3. Like buying a used car - expect much higher maintenance with older

transmitters

IV. Towers
A. Existing

1. Re-verify early the exact tower space availability
2. New structural analysis may be required
3. 11 foot vertical clearance above and below is strongly recommended -

generally required for DA 
B. New

1. FCC is erratically requiring NPA environmental analysis BEFORE a CP is
granted

2. Self-supporting towers generally make the most sense up to at least 100ft -
costly for 150+

C. Permits
1. Always required for new towers - sometimes for antennas added to

existing towers 
2. If new xmtr building is 100 sq ft or under, or prefab, generally only

electrical and concrete permits may be required
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V. Antennas
A. ERP = (TPO - transmission line and combiner losses) x antenna gain

1. Antenna gains can be 0.5 up to 8 or more
2. The basic gain of one bay, circularly polarized, omni = 0.5

B. Low bay counts generally work better in rugged terrain
C. Omnidirectional antennas become very directionalized the moment they are

mounted on a tower. (See attached plot)
1. Pattern studies recommended - particularly for lower powered stations or

rim-shots  – otherwise your real coverage may be a crap-shoot
D. Directional antennas must be tested on an antenna range - usually by the

manufacturer
1. The real pattern must fit inside of your as-filed pattern by 85%.
2. The horizontal and vertical components may differ wildly from each other.
3. Consider sending your consulting engineer to personally witness the range

work, and sign off on it.  



1.0

SAMPLE ANTENNA PATTERN OF OMNIDIRECTIONAL ANTENNA 
MOUNTED ON 48” TOWER


