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It does not seem possible but we are already in the third month of the year and 

time is screaming by. Oh boy is it! My calendar says that we will be jumping our 

time pieces ahead one hour on the 12th of this month. It is good that this will 

happen after our next membership meeting at the Artois Lutheran Fellowship Hall 

which is on the 9th of this month. The meeting will commence at 6:30 pm. 

 

Since I'm unable to attend, Joel Wilson, KJ6DIF, will be running the meeting in 

my stead. Joel will entice discussions pertaining to the communications component 

of the Disaster Response Trailer. So please bring, and wear, your creative hats 

to help in making decisions on the communications package, and what it should 

look and work like. 

 

By the date of the membership meeting the DRT will be 65 percent complete and 

will have the basic electrical system installed. So there will be lights to work 

by and the microwave and refrigerator will be on line. 

 

Much has happened since the club started the DRT build on 10 December 2016. Just 

this past week a to-do list has been started for those tasks that need to be com-

pleted by the time the ARRL Field Day rolls around. Club members will be able to 

activate the DRT for this event, marking its first official use; envision a shake 

down cruse if it were a boat. 

 

Also please bring your ideas on ways to grow the club membership and what direc-

tion you would like the club to work toward. Simple projects to collectively work 

on, etc 

 

Do you know someone that would like to be involved? Bring them along to the meet-

ing and show them what Amateur Radio is all about. One does not need to be a li-

censed Amateur Radio operator to be a member of our club. 

 

Until I can be with you at the April 13th meeting...  

 

73,  

  Mike Ellithorpe-Kf6obi 

  President, GARS 

  kilofox6obi@yahoo.com 

  530-518-3730    

 

 
 

    GARS  REPEATER  March, 2017 
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Effective radiated power 
  
Effective radiated power (ERP), synonymous with equivalent radiated power , is an IEEE stand-
ardized definition of directional radio frequency (RF) power transmitted from a theoretical half-wave 
dipole antenna. It is differentiated from effective (or equivalent) isotropic radiated power (EIRP) 
mainly by use of relative antenna gain instead of absolute gain in the calculation. In the case of ERP, 
antenna gain is calculated as compared to the maximum directivity of a half-wave dipole antenna, 
whereas EIRP is calculated using antenna gain referenced to an ideal isotropic radiator, otherwise 
known as "absolute" gain. The term "antenna gain" is assumed to be absolute (referenced to isotropic) 
unless specifically stated to be relative. The gain is then multiplied by the power actually accepted by 
the antenna to result in the actual ERP value (or EIRP). Power losses which occur prior to the antenna, 
e.g., in the transmission line or from inefficiency in the generator itself are therefore not included in 
the calculation of ERP or EIRP 

Antenna gain and directivity 

Antenna gain is closely related to directivity and often incorrectly used interchangeably. However, 
gain is always less than directivity by a factor called radiation efficiency, η. Whereas directivity is en-
tirely a function of wavelength and the geometry and type of antenna, gain takes into account the loss-
es that always occur in the real world. Specifically, accelerating charge (time varying current) causes 
electromagnetic radiation per Maxwell's equations. Therefore, antennas use a current distribution on 
radiating elements to generate electromagnetic energy that propagates away from the antenna. This 
coupling is never 100% efficient (by Laws of Thermodynamics), and therefore antenna gain will al-
ways be less than directivity by this efficiency factor. 

Dipole vs. isotropic radiators 

Because ERP is calculated as antenna gain (in a given direction) as compared to the maximum di-
rectivity of a half-wave dipole antenna, it creates a mathematically virtual effective dipole antenna 
oriented in the direction of the receiver. In other words, a notional receiver in a given direction from 
the transmitter would receive the same power if the source were replaced with an ideal dipole oriented 
with maximum directivity and matched polarization towards the receiver and with an antenna input 
power equal to the ERP. The receiver would not be able to determine a difference. Maximum directiv-
ity of an ideal half-wave dipole is a constant, i.e., 0 dBd = 2.15 dBi. Therefore, ERP is always 2.15 dB 
less than EIRP. The ideal dipole antenna could be further replaced by an isotropic radiator (a purely 
mathematical device which cannot exist in the real world), and the receiver cannot know the differ-
ence so long as the input power is increased by 2.15 dB. 

Unfortunately, the distinction between dBd and dBi is often left unstated and the reader is sometimes 
forced to infer which was used. For example, a Yagi-Uda antenna is constructed from several dipoles 
arranged at precise intervals to create better energy focusing (directivity) than a simple dipole. Since it 
is constructed from dipoles, often its antenna gain is expressed in dBd, but listed only as dB. Obvious-
ly this ambiguity is undesirable with respect to engineering specifications. A Yagi-Uda antenna's maximum di-
rectivity is 8.77 dBd = 10.92 dBi. Its gain necessarily must be less than this by the factor η, which must be nega-
tive in units of dB. Neither ERP nor EIRP can be calculated without knowledge of the power accepted by the 
antenna, i.e., it is not correct to use units of dBd or dBi with ERP and EIRP. Let us assume a 100 Watt (20 dBW) 
transmitter with losses of 6 dB prior to the antenna. ERP < 22.77dBW and EIRP < 24.92dBW, both less than 
ideal by η in dB.  

https://en.wikipedia.org/wiki/Equivalent_radiated_power
https://en.wikipedia.org/wiki/Institute_of_Electrical_and_Electronics_Engineers
https://en.wikipedia.org/wiki/Radio_frequency
https://en.wikipedia.org/wiki/Equivalent_isotropically_radiated_power
https://en.wikipedia.org/wiki/Directivity
https://en.wikipedia.org/wiki/Maxwell%27s_equations
https://en.wikipedia.org/wiki/Laws_of_thermodynamics
https://en.wikipedia.org/wiki/Dipole_antenna
https://en.wikipedia.org/wiki/Polarization_%28waves%29
https://en.wikipedia.org/wiki/Yagi-Uda_antenna
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Assuming that the receiver is in the first side-lobe of the transmitting antenna, and each value 

is further reduced by 7.2 dB, which is the decrease in directivity from the main to side-lobe of 

a Yagi-Uda. Therefore, anywhere along the side-lobe direction from this transmitter, a blind 

receiver could not tell the difference if a Yagi-Uda was replaced with either an ideal dipole 

(oriented towards the receiver) or an isotropic radiator with antenna input power increased by 

1.57 dB. 

Polarization 
Polarization has not been taken into account so far, but properly it must be. When considering 

the dipole radiator previously we assumed that it was perfectly aligned with the receiver. 

Now assume, however, that the receiving antenna is circularly polarized, and there will be a 

minimum 3 dB polarization loss regardless of antenna orientation. If the receiver is also a di-

pole, it is possible to align it orthogonally to the transmitter such that theoretically zero ener-

gy is received. However, this polarization loss is not accounted for in the calculation of ERP 

or EIRP. Rather, the receiving system designer must account for this loss as appropriate. For 

example, a cellular telephone tower has a fixed linear polarization, but the mobile handset 

must function well at any arbitrary orientation. Therefore, a handset design might provide 

dual polarization receive on the handset so that captured energy is maximized regardless of 

orientation, or the designer might use a circularly polarized antenna and account for the extra 

3 dB of loss with amplification. 

FM example 
An antenna tower consisting of a high-gain collinear antenna array. 

For example, an FM radio station which advertises that it has 100,000 watts of power actually 
has 100,000 watts ERP, and not an actual 100,000-watt transmitter. The transmitter power 
output (TPO) of such a station typically may be 10,000 to 20,000 watts, with a gain factor of 
5 to 10 (5× to 10×, or 7 to 10 dB). In most antenna designs, gain is realized primarily by con-
centrating power toward the horizontal plane and suppressing it at upward and downward an-
gles, through the use of phased arrays of antenna elements. The distribution of power versus 
elevation angle is known as the vertical pattern. When an antenna is also directional horizon-
tally, gain and ERP will vary with azimuth (compass direction). Rather than the average pow-
er over all directions, it is the apparent power in the direction of the antenna's main lobe that 
is quoted as a station's ERP (this statement is just another way of stating the definition of 
ERP). This is particularly applicable to the huge ERPs reported for shortwave broadcasting 
stations, which use very narrow beam widths to get their signals across continents and 
oceans. 

United States regulatory usage 

ERP for FM radio in the United States is always relative to a theoretical reference half-wave 
dipole antenna. (That is, when calculating ERP, the most direct approach is to work with an-
tenna gain in dBd). To deal with antenna polarization, the Federal Communications Commis-
sion (FCC) lists ERP in both the horizontal and vertical measurements for FM and TV. Hori-
zontal is the standard for both, but if the vertical ERP is larger it will be used instead. 

https://en.wikipedia.org/wiki/Collinear_antenna_array
https://en.wikipedia.org/wiki/Frequency_modulation
https://en.wikipedia.org/wiki/Radio_station
https://en.wikipedia.org/wiki/Advertise
https://en.wikipedia.org/wiki/Watt
https://en.wikipedia.org/wiki/Transmitter_power_output
https://en.wikipedia.org/wiki/Transmitter_power_output
https://en.wikipedia.org/wiki/Decibel
https://en.wikipedia.org/wiki/Horizontal_plane
https://en.wikipedia.org/wiki/Phased_array
https://en.wikipedia.org/wiki/Elevation_angle
https://en.wikipedia.org/wiki/Azimuth
https://en.wikipedia.org/wiki/Compass
https://en.wikipedia.org/wiki/Average
https://en.wikipedia.org/wiki/Shortwave
https://en.wikipedia.org/wiki/Beam_width
https://en.wikipedia.org/wiki/Continent
https://en.wikipedia.org/wiki/Ocean
https://en.wikipedia.org/wiki/Dipole_antenna#Dipole_as_a_reference_standard
https://en.wikipedia.org/wiki/Dipole_antenna#Dipole_as_a_reference_standard
https://en.wikipedia.org/wiki/Federal_Communications_Commission
https://en.wikipedia.org/wiki/Federal_Communications_Commission
https://en.wikipedia.org/wiki/Measurement
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The maximum ERP for US FM broadcasting is usually 100,000 watts (FM Zone II) or 50,000 
watts (in the generally more densely populated Zones I and I-A), though exact restrictions 
vary depending on the class of license and the antenna height above average terrain (HAAT).
[3] Some stations have been grandfathered in or, very infrequently, been given a waiver, and 
can exceed normal restrictions. 

Microwave band issues 

For most microwave systems, a completely non-directional isotropic antenna (one which ra-
diates equally and perfectly well in every direction – a physical impossibility) is used as a 
reference antenna, and then one speaks of EIRP (effective isotropic radiated power) rather 
than ERP. This includes satellite transponders, radar, and other systems which use microwave 
dishes and reflectors rather than dipole-style antennas. 

Lower-frequency issues 

In the case of medium wave (AM) stations in the United States, power limits are set to the 
actual transmitter power output, and ERP is not used in normal calculations. Omnidirectional 
antennas used by a number of stations radiate the signal equally in all directions. Directional 
arrays are used to protect co- or adjacent channel stations, usually at night, but some run di-
rectionally 24 hours. While antenna efficiency and ground conductivity are taken into ac-
count when designing such an array, the FCC database shows the station's transmitter power 
output, not ERP. 

Related terms 

Effective monopole radiated power (EMRP) may be used in Europe, par ticular ly in re-
lation to mediumwave broadcasting antennas. This is the same as ERP, except that a short 
vertical antenna (i.e. a short monopole) is used as the reference antenna instead of a half-
wave dipole. Equivalent isotropically radiated power (EIRP) 

HAAT 

The height above average terrain for VHF and higher frequencies is extremely important 
when considering ERP, as the signal coverage (broadcast range) produced by a given ERP 
dramatically increases with antenna height. Because of this, it is possible for a station of only 
a few hundred watts ERP to cover more area than a station of a few thousand watts ERP, if 
its signal travels above obstructions on the ground. 

(The foregoing article an attachment submitted by  Mike Ellithorpe-KF6OBI) 

https://en.wikipedia.org/wiki/Height_above_average_terrain
https://en.wikipedia.org/wiki/Effective_radiated_power#cite_note-3
https://en.wikipedia.org/wiki/Grandfather_clause
https://en.wikipedia.org/wiki/Waiver
https://en.wikipedia.org/wiki/Microwave
https://en.wikipedia.org/wiki/Isotropic_antenna
https://en.wikipedia.org/wiki/Radiation
https://en.wikipedia.org/wiki/Radiation
https://en.wikipedia.org/wiki/EIRP
https://en.wikipedia.org/wiki/Satellite
https://en.wikipedia.org/wiki/Transponder
https://en.wikipedia.org/wiki/Medium_wave
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Mediumwave
https://en.wikipedia.org/wiki/Monopole_antenna
https://en.wikipedia.org/wiki/Dipole
https://en.wikipedia.org/wiki/Equivalent_isotropically_radiated_power
https://en.wikipedia.org/wiki/Broadcast_range
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From Norm Lucas, WB6RVR, Section Official Observer Coordinator 
   Posted January 11, 2016   ARRL Section News-Sacramento Valley 

  Do you have what it takes to be an ARRL "Official Observer?" 

Update October 12, 2016 - The ARRL and the FCC are currently working together to update and 
to make changes to the Official Observer/Amateur Auxiliary program. Because of these expected 
upcoming updates and changes, ARRL has placed a temporary hold on applications for new Of-
ficial Observers and Official Observer Coordinators at this time. 

 

The Official Observer (OO) program has been sponsored by the ARRL for more than 85 
years to help Amateur Radio operators assist each other to operate their stations in compli-
ance with Federal Communications Commission (FCC) regulations. 

 
Official Observer appointees have assisted thousands of Amateur Radio operators to main-
tain their transmitting equipment and comply with operating procedures and regulations. 
The object of the OO program is to notify amateurs of operating and technical irregularities 
before they come to the attention of the FCC and to recognize good operating practices. 

The OO program serves as the first line of "eyes and ears" for the FCC. It is the backbone of 
the Amateur Auxiliary. OOs are certified in the Auxiliary by passing a mandatory written 
examination. 

Norm is scheduled to give a presentation on the ARRL Official Observer Program at the March 
7th meeting of the River City Amateur Radio Communications Society - Carol KP4MD 

http://www.arrl.org/amateur-auxiliary
http://www.arrl.org/amateur-auxiliary
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 EVACUATION PREPARATIONS  
 Steve Sweetman (K6TAZ) - YSARC 
Sudden evacuations are a scary thing. You, 
however, can make them  less stressful for 
yourself and your  family by doing some prepa-
rations ahead of time. Here are a few sugges-
tions: 
 
1. Have a bug-out-bag (evacuation kit) prebuilt 
and ready to go. There are numerous websites 
(including 
FEMA) that give suggested lists. Also, have a 
bug-out-bag for your pets. 
 
2. Have the deed to your home and a scanned 
copy on a thumb drive and your computer. FE-
MA requires it to be presented in the event of 
their assistance. 
 
3. Photograph/videotape everything in your 
home, inside and out. This includes everything 
in your drawers, closets, boxes, etc. When an 
emergency occurs you need to have a list of 
every single inventory item in your home in-
cluding draperies, utensils, underwear, socks - 
you name it. Put a copy on the thumb drive 
and your computer. Photos help when you file 
an insurance  claim. 
 
4. Take photos of you with your family mem-
bers and pets and add to the thumb drive and 
your computer. If you get separated these will 
help you get back together. 
 
5. Grab another item with your home address 
on it. If you do not have  anything use a utility 
bill. 
 
6. Keep every single receipt with you during 
evacuation for reimbursement  from FEMA or 
insurance. 
 
7. Call in all your medication refills, if you have 
down time while waiting. 
 
8. Charge phones at all times. Charge your 
handheld radio. 
 
9. Ensure all cars have gas. I recommend that 
you always keep your tank at least İ full at all 
times. If an evacuation warning is issued then 
keep it at least Ĳ full or top it off every even-
ing. Then you do not have to worry about 
fighting with everyone else to get gas when 
evacuating. You can get out of town and gas 

up later.  Half a tank will get you 100 to 150 
miles. 
10. Call your credit card companies and 
your bank and let them know that you will be 
doing some out of the area transactions on 
your card so that the fraud protection does not 
block them. 
 
11. Listen to your ham radio, TV, and radio to 
stay aware of what is happening. Youôll get a 
lot of information that can help you. 
 
12. Put together a bug-out-binder that has a 
list of personnel information (medications, con-
tact information of family, doctors, insurance, 
etc., logins and passwords, resumes, pet vac-
cine records), copies of vital documents (birth 
and marriage certificates, passports, social se-
curity cards, etc.), finance records, titles and 
deeds, wills, power-of attorney, 
etc. You can also scan many of these docu-
ments and add finance records, titles and 
deeds, wills, power-of attorney, etc.  to a 
thumb drive and your computer/laptop. 
 
13. Emergency cash in small bills. ATM and 
credit cards may not be working. If you have to 
evacuate, try to do it early before the roads 
become clogged. If youôre using a thumb drive, 
use one that is encrypted.. 
 
Evacuees could get fuel for their vehicles, 
where evacuation centers were being set up 
and road closures. ñThis became a critical 
need, as the thousands of people evacuated 
their houses with 1-hour notice. K6TAZ was 
operating from his house on a high hill in Yuba 
County. He was safe from flooding and housed 
17 evacuees staying on his property.ò The net 
ran on and off from Sunday 4 pm until 
Wednesday 8 pm. Total operating time was 48 
hours and 322 contacts were made. He had 
reports that the information he was relaying 
was more informative than the radio or televi-
sion. Steve was also monitoring the press con-
ferences and would give updated reports. He 
was in constant communication with the 
Governorôs office of emergency services 
in Sacramento. 
  Steve Sweetman (K6TAZ) 
 
Courtesy: Valley Ham News-February 2017 
Editors: Curtis R. Sylvester-Jos®, KF6VFP  
Marsha L. Sylvester-Jos®, KI6CS                              

YSARC ïYuba Sutter Amateur Radio Club 
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Club Officers: (Board of Directors) 
President ……………………...Mike Ellithorpe– kf6obi 
Vice President…………….…   Joel Wilson-kj6dif 
Secretary /Treasurer…………   Phil Zabell-ki6smn 
Past President…………………  Albert Leyva-n6yck 
Board .………………………    John Post-ag7j 
Board ……………………….     Bob Wirth-kc6uis 
Board/Training…………………Lester Mikeworth-kg6kuo 
Publications…………………..  Howard Cawthra-ka6iob 
Radio Officer …………………  Tracy Pitts-ki6uqd 
 
Club Meetings:  Lutheran Church Hall 
565 Main St., Artois CA 
 
General Meeting 2nd Thursday       6:00 PM 
Board Meeting   2nd   Thursday      6:00 PM 
 
GARS  Net: Monday, 7:00 p.m.  Primary 147.105 
(+)110.9 PL); secondary: 146.850 MHz-PL 110.9  
 
GEARS Club Net 
Monday 7:00 PM 146.850 MHz-PL 110.9 
 
Sacramento Valley Traffic Net 
Nightly 9:00 PM 146.850 MHz-PL  110.9 
 
ARES Nets: 
Butte  Mondays 20:00 146.850 MHz-PL 110.9 
Yuba Sutter Thursdays 19:00 146.085+MHz PL 127.3 
 
Other Nets: 
Sac Valley Section Net—7:00 PM 2nd Wed of the month 
146.085 MHz+PL 127.3 
 
440 Wed. Night 8:00 PM Wednesday 440.650 MHz 
 
Golden Bear 7:00 PM Daily 3975 kHz 
 
Willie Net 8:00 PM Mondays 1930 kHz 
 
Western Public Service System (WPSS) 
 7:30 PM  3952 kHz 
  
ARISS (International Space Station) Uplink 144.490 
MHz      Downlink 145.800 MHz 
 
Hope-1 satellite: all uplinks are in 145Mhz band:  
All downlinks are in 435Mhz band 
 
...California Traffic Net: 3906 KHz nightly @6:00 pm 
For traffic listing & @6:30 p.m. for roll call. 
************************************************ 
 
Editor ééééé...éé..Dorothy Post 
Distribution—via e mail—monthly (hopefully)_ 
Please send all submission for publication through the fol-
lowing medium: E-mail: dj@posthouse.us ;  All submis-
sions must be in good taste, relevant to amateur radio; Edi-
tor reserves final determination as to publication.  
 

   Emcomm  trailer progress  
 

   
 
 
 
 
 
Equipment area overview  
 
 
 
 
 
 
 
 
Left rear  
 
 
 
 
 
 
 
 
Right middle  
 
 
 
 
 

      Mike breaching trailer’s shell to make shore 
Power access: 
 
Photos of work in progress on the Em-Comm  
      Disaster Trailer.  Photos by Philip Zabell  


