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SSoolliidd  CCooppyy  ddee  KKCC77ZZ  

Newsletter of the North Kitsap Amateur Radio Club 
PO BOX 2268 -- Silverdale, WA  98383-2268 

Web page: http://www.nkarc.org  
 

April 2010 

From the Editor’s Machine: 
 
Last moth, Jim (KE6OJ) resigned as club presi-
dent for personal reasons. President Pro Tem 
Ed, AK7H, indicated in an e-mail message that 
he cannot take the office of president because of 
personal commitments and lists nominations as 
an agenda item at the April General meeting. It’s 
important that club members come together and 
consider those who are capable and willing to 
lead the club .Consider whether you would be 
willing to assume the office of if there is some-
one you feel is capable and just need a little 
“shove”. To paraphrase a famous saying: “Now 
is the time for all good Hams to come to the aid 
of their club.” 
 
This month, we start a series of articles explain-
ing A2D devices starting with basic electronics 
going up to how that analog signal is converted 
into digital bits. Kris, KF7GWG, put a series 
together that goes from the basics of electron 
flow to the final description of A2D operation. 
It’s worth the look even to those who “KNOW 
IT ALL”. Each article has much material so look 
for it at the end of this newsletter. 
 
Bob, N7KTP 

==========00000========== 
Paid your 2010 Dues? 
 
Time flies. Ir is the fourth month of the year and 
some members have not paid their dues. The no-
tice is probably somewhere on the desk under 
the issues of QST. Renew your club member-
ships Put a check for your dues in the mail and 
address it to the club You can download an ap-
plication for your renewal by going to the web-
page at http://nkarc.org and clicking on “Join 
NKARC” followed by “Online”. 

Scheduled Upcoming Events 
 

General Club Meeting 
Location: Fire Station #51 – Silverdale 
Date: April 17, 2010  
Time:  10:00 AM to 12:00 PM 
Agenda Below 

 
Project Night 

Location: Fire Station #51 – Silverdale 
Date: April 23rd   
Time:  6:30 PM to 9:00 PM  

   
Club Breakfast  
 Location: All Star Lanes – Silverdale 
 Date: April 24th  
    Time: 09:00 AM 

 
Board of Directors and Business Meeting 
 Location: Fire Station #51 – Silverdale 
 Date: Friday May 14th      

Time:  6:30 PM  to 9:00 PM 
 

General Club Meeting 
Location: Fire Station #51 – Silverdale 
Date:  May 22nd  
Time:  10:00 AM to 12:00 PM 
==========00000========== 

AGENDA 
 
Welcome and Introductions- Ed, AK7H 
 
Treasurer’s Report- Warren, N7SI 
Nominations-Ed, AK7H 
Budget-Ed, AK7H 
Repeater Status-Ed, AK7H 
Training/Project: QSLs for Chris, 
KF7ATX/YI9ATX-Al, KE7RPR 
Special Event: Mt. St. Helens, W7W-Randy, 
KI7Z 
WW7A’s Estate- Dave, N7ORM 
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Repeaters News: 
 

Repeater Database: 
 
If you are interested in working on repeaters and do not have a repeater directory, log onto  
 

http://www.artscipub.com/repeaters 
 
for a database with a list of VHF and UHF repeaters throughout the United States. Ed, AK7H, used the 
database and had an interesting experience as described below. 

 
220 Mhz repeaters 
 
Something interesting from www.artscipub.com/repeaters  .  
  
For 224.280 Mhz repeater, look up Everett, Kirkland, and Olympia. Under Olympia is listed K5IN , 
224.280  located on a map in Everett )with a PL of 103.5 which is linked to a 440 Mhz repeater.  
  
Under Everett, there is no 224.280 Mhz repeater listed. 
  
Under Kirkland, there is a 224.280 Mhz repeater with a PL of 103.5. No Call Sign is listed. However, 
this repeater is not listed in my 2008-2009 ARRL Repeater Directory. This directory shows a Kirkland 
repeater (AA7UJ) as 223.860 PL of 103.5l.  Hmmmm? 
  
Now, when I call up and identify on 224.280 Mhz ( PL 103.5 ) with an 11 element beam pointing 
SOUTH down the Puget Sound, the 224.280 Mhz repeater replies with "K5IN". 
  
Perhaps the Kirkland 224.280 Mhz is "DOWN" or doesn't exist anymore. Not even the Shadow knows. 
  
THINK ABOUT 220 Mhz. TRY IT, YOU WILL LIKE IT. 
  
Ed, AK7H 
  
  
KCACS 145.43 Mhz. Repeater  
 
For everyone’s information, the 145.43 repeater is back online. The offending interference has disap-
peared.  
  
I do not have any information regarding the origin of the signals at this time, but when I know more I will 
pass it along. Those who were able to assist in triangulating the signal, thank you very much for all your 
help and efforts.  
 
Thank you all for your patience and flexibility on the ACS Net on Sunday. 
  
  
Christopher McGraw,  KB2SKP 
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Scouting Anniversary Special Event 
 
As mentioned in recent club meetings, and discussed at the March business meeting, we are moving 
ahead with a Special Event commemorating the 100th Anniversary of Scouting. 
 
I've attached a more detailed plan, but in short, we'd operate several modes on Green Mountain the after-
noon of July 31st, 2010, and invite scouts/parents/leaders to participate.  During this time the National 
Scouting Jamboree will be going on at Ft. A.P. Hill in Virginia, and it is likely that a Jamboree On the Air 
will also be going. 
 
I've received feedback from at least one radio merit badge counselor in this area who was very enthusias-
tic, and also discussed the event with Sean Neal, who is a senior district executive.  This is a good oppor-
tunity for Scouts to become acquainted and get hands on experience with ham radio and would perhaps 
generate more membership in the club. 
 
I'm asking the club members who have volunteered for the special events committee to take on coordi-
nating/doing one of these primary tasks: 
 

·  Radio logistics:  setting up radios, tents, generators, antennas etc. 
·  Scout logistics:  Coordinating Scout/other participation; briefing of Scout participants, signage  
·  PR:  QST/CQ Magazine event notice, Kitsap Sun Coverage 
·  Certificate/QSL provision 

 
The logistics tasks will take more than one person, so anyone who'd like to volunteer is welcome.  War-
ren has already volunteered to create a certificate for the radio contacts, and Al has volunteered to help 
contact scout leaders.   
 
Your thoughts/input are requested and welcome.  I'll be out of town for the next couple of weeks, but 
may be reachable via email or cell.  Feel free to call H 360-830-9050 or C 360-471-7270. 
 
To help make this happen, we'll likely have brief meetings before the regular club meetings in May, June 
and July. 
 
Thanks in advance for your assistance. 
 
Paul 
W7PV 

==========00000========== 
Change in Technician Exam 
 
The Technician License question pool will 
change on July 1, 2010.  Hence, the Technician 
License exams will also change on that date. The 
question pool and exams will not change drasti-
cally, but some questions will be different from 
those included in the current manual.  Those 
currently studying for the Technician license 
should try to take the exam before July 1,  

 
 
2010, or they should review the new question 
pool in preparation for a later exam.   
 
The next NKARC exam session, and the last 
scheduled exam before July 1, will be at 9:00 
a.m. Saturday, May 1, 2010, at the Poulsbo Li-
brary 
 
Horace Ory, K7ORY 
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RACES/ACS Net Sessions: 
 
The Kitsap RACES/ACS net is held on Sunday 
nights at 7:30 PM on the 145.43 repeater (-600 off-
set, 179.9 PL tone). Check in and be informed on 
emergency communications in Kitsap County.  
 
The packet radio net in on 145.63 Mhz at 7:00 PM. 
Connect to K7EK-5 and type “convers” at the 
prompt. If you cannot connect to K7EK-5 directly, 
connect to the ELYSSA node on the same frequency 
and then connect to K7EK-5. 
 
If you have 10-meter capability, check into the HF 
Net on 28.330 Mhz USSB starting at 7:00 PM 
 
There is a 6 meter FM net on 52.35 Mhz starting 
at 7:00 PM. 
 
Connect to the various modes and verify your 
connectivity. Be ready and available when the 
need arises. 

==========00000========== 
Change Address or Call Sign?  
 
Please notify the club secretary to update the roster if 
you changed your address, call sign or e-mail ad-
dress. Include your phone number so that you can be 
contacted in case of emergency or for assistance.  
This will insure that you will get the latest news via 
the club newsletter.  Either notify Norm (N7ORM) at 
the meeting or drop a card to NKARC at PO Box 
2268, Silverdale, WA  98383-2268. You can also 
send the changes via e-mail to Norm or Bob Tomas 
at bobtomas@sprintmail.com 

==========00000========== 
Keep Kitsap Green: 
 
Help the environment by properly disposing of 
discharged household batteries. This includes 
alkaline,  regular zinc carbide batteries, and bat-
teries with heavy metals such as ni-cads and lith-
ium ion.  
 
The Solid Waste Facility on Hansville Road ac-
cepts the batteries as past of the county-wide 
recycling program. Ron Sefton, N7EM, reports 
the Poulsbo recycle center also accepts used bat-
teries including lead acid types.  The site is lo-
cated immediately north of the Hwy 305/Viking 

way intersection.  This is to the east of the "Wal-
mart/Hwy 3 interchange". Otherwise, bring them 
to the meeting for transfer to the disposal site.  

==========00000========== 
Rookie Roundup: 
 
The ARRL's newest contest -- the Rookie 
Roundup -- is getting a lot of buzz among 
newly-licensed amateurs. Designed as a modern 
equivalent to the ARRL Novice Roundup from a 
few decades ago, this new incarnation combines 
a competitive event with some on-the-air train-
ing. The first Rookie Roundup is scheduled for 
April 18 and will be an SSB contest. The Rookie 
Roundup is six hours of fun on a Sunday after-
noon that is designed to give new hams a chance 
to get their feet wet on HF and 6 meters. Old-
timers are encouraged to get on the air and work 
the Rookies, just as in they did in the Novice 
Roundups. The six hour event -- from 1800 
UTC-2359 UTC -- will be held on the third 
Sunday of April, August, and December. SSB, 
RTTY, and CW will be featured in the different 
months. For more information go to: 
 

htttp://www.arrl.org/rookie-roundup 
==========00000========== 

Spring cleaning in the Shack: 
 
 “The Hamfest is cancelled meaning that the 
chance to get rid of the surplus gear in the shack or 
the garage is gone.  Wrong!!!  
  
During the annual spring cleaning in the garage, keep 
sorting through those gadgets and help make the 
XYL happy. Set the items aside and let your editor 
know that they are up for sale. Or trade. An ad can 
be placed in Solid Copy for the right price – free.  
 
Another option is to discuss the possibility of setting 
aside a meeting to let members sell or trade for avail-
able items. The meeting could be scheduled in late 
spring or early summer. It might even be a tailgate 
party/ meeting. Remember—one man’s surplus 
(“garbage”) is another man’s treasure. That old TV 
antenna that you have been meaning to take to the 
dump can be easily converted to a six meter beam by 
somebody who needs one and is a little short of cash. 
The spool of wire will make a nice dipole antenna for 
the new kid on the block. 
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On-Air Nets and Paper Chasing 
 
Go to an active Ham’s shack and you might see framed certificates and awards for various activities in-
volving Ham radio operations. The more active the Ham, the more certificates on the wall. Some Hams 
have accrued enough of these awards to literally cover the available space on the shack walls. Hence the 
tem “wallpaper”.  
 
The ARRL sponsors an award for contacts made in the United States known as “WAS” at many levels. 
There is the initial WAS award for working and confirming a QSO (contact) in every state on any band 
and with any mode. WAS on a single band and an endorsement is given for the band worked. The same 
criterion applies for working WAS using a single mode. The endorsement is given for each mode con-
firmed. Eligibility is verified by volunteers who examine the operator’s QSL cards and signs the applica-
tion for submission to the ARRL. One of the local examiners for ARRL WAS awards is Ed Saftich, 
AK7H. He is always available to help local Hams get their awards. 
 
If the operator receives endorsements for working and confirming on 5 amateur bands (5,12,17,and 24 
meters excluded), he/she is eligible for the 5 Band WAS award.  This can take a long time in coming. I 
know of one Ham who got his first license in 1977 and did not get his last contact for 5 Band WAS until 
2003. He worked Maine on 160 meters from Colorado using 100 watts and a balloon lofted vertical that 
turned into an inverted L antenna due to wind conditions. 
 
For WAS Awards and more wallpaper 
 
If you want help in getting those QSOs for a WAS award, there are on-air nets that you can join and 
work towards the goal. Some of the more popular nets available and their web addresses are: 
 

OMISS - Old Man International Sideband Society – www.omiss.net 
HHH – The Triple H  Net –   www.hhhnet.net 
3905 CCN – The 3905 Century Club – www.3905ccn.net 
Ten-Ten  -- Ten Ten Club Net – www.ten-ten.org  
 

Log into the net’s website to get information on frequencies, time and net protocol. These are really help-
ful in making those states where the Ham population is relatively low. This is where I got help from the 
Century Club to make the list for WAS 80 and The Triple HHH Net to make WAS 40. It may take a 
while but persistence is the secret to success. 
 
Local Nets: 
 
There are some local area nets where Hams meet to exchange local information and “rag chew” or con-
duct round tables. These nets are great for meeting local Hams and establishing contacts. A couple that 
come to mind are: 
 The Gathering – Thursday evening at 1930 local on 28.350 Mhz. 
 The Morning 6 Meter Net – Every morning at 0840 local on 52.560 Mhz. 
 
All are invited to check in and join the group. If you would like to see other local nets started, let us 
know how we can help. 
 
Bob, N7KTP 
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Antenna Launcher 
 
all trees on you QTH that would serve well as antenna masts but the challenge is to get up there high 
enough to place the the wire. Climbing up the tree is out of the question….too risky and/or too old. Rent 
a bucket truck is out of the question—too expensive. After all, saving money on the project is also a pri-
ority.  
 
Previously, sOnce you have settled on a wire antenna design, there comes the decision on how to get it 
up into the air. There are plenty of tling shot systems or “Spud Guns” were used to get lines up over the 
selected tree branch to haul the wire up from the ground. Time marches on and now NKARC members 
are introduced to the latest “antenna launching device:” – The compressed air launcher. Al, KE7RPR, 
found the description of the device in a magazine and decided to apply his mechanical engineering skills 
to duplicate it. He purchased some PVC tubing and fittings, a fishing reel, an air valve to pass air into the 
storage tank, a pressure gauge to monitor the tank pressure to 80 psi, a valve to release the pressure 
when ready, some nylon line and some tennis balls. 
 
The line on the fishing reel is attached to the tennis ball; the ball is placed into the launch tube; the tank 
pressure is raised to 80psi; the valve is opened and the escaping gas pushes the ball into the air. The line 
will play out of the fishing reel and, if aimed properly, the ball will carry the line over the chosen branch 
and fall to the ground. The nylon cord is tied to the fishing line which is wound back on the reel. When 
the nylon line is within reach, it is tied to the antenna insulator and the line hauled back up into the tree. 
When all is in the proper position, the nylon line is tied down ant the antenna is in place. The only danger 
with this system is somebody might get hit with a flying tennis ball. If you have questions contact Al. He 
is willing to share the information. 
 
The result is shown in the picture below 
 
 
 
 
.  
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IS THE MARS PROGRAM STILL NECESSARY?  
 
Back in the days before cell or satellite phones and personal computers, the Military Affiliate Radio Ser-
vice or MARS provided a life-line back home to deployed military members. Some of us have fond 
memories of those frustrating conversations with loved ones back home who just couldn’t get the hang of 
saying “OVER” and others may even still have MARSGRAMS they have sent or received. Now that the 
information super highway has reached out to our deployed military, the necessity for MARSGRAMS 
and Phone Patches has greatly diminished. So what is it that MARS does in the 21st Century? 
 
A lesser known function of MARS has always been to support the federal disaster response. This was 
demonstrated in the recent hurricane responses to the Gulf Coast where Amateur Radio Operators and 
MARS Operators worked side by side in getting information out of the affected areas. 
 
Today’s MARS has taken on an expanded role. On December 23rd, 2009, the Department of Defense is-
sued DoD Instruction 4650.02 which established MARS as an Auxiliary branch of the DoD whereas be-
fore it was an affiliate. This did more than just change the name; it set forth the following policy for all 
MARS: 
 

1. MARS capability for contingency radio communications support to U.S. Government operations 
shall be provided through the utilization of organized volunteer radio operators and operating fa-
cilities under the appropriate authorities, as directed by and coordinated within the Department of 
Defense.  

2. MARS shall provide contingency radio communications support to the DoD Components.  
3. MARS shall provide contingency radio communications support to civil authorities at all levels, in 

fulfillment of DoD responsibilities under DoDD 5111.13.  
4. MARS shall provide health, morale, and welfare radio communications support to military mem-

bers, civilian employees and contractors of DoD Components, and civil agency employees and 
contractors, when in remote or isolated areas, in contingencies or whenever appropriate. 

 
The overall mission has not changed, but the focus is more on a supporting role for the response commu-
nities. To this end MARS members continue to train and practice the art of traffic handling via voice, 
digital (such as MT63), SHARES, and continue to expand the use of the WINLINK 2000 system.  
 
Here in Kitsap County we are fortunate to have some active members in the MARS. 
 
For more information about the MARS program you can visit the program websites: 
 
Army MARS – WA State http://waarmymars.org/index.html  
Navy/Marine Corps MARS – WA State http://www.navymars.org/pacific/reg10/WA/default.htm  
Air Force MARS - Northwest Region http://www.region8.net/  
 
Christopher McGraw 
AAAØWA/AARØDU - KB2SKP 
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How Analog-to-Digital Converters Work 
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Ok, so you want to know how your analog-to-digital converter works.  Great idea!!!  Only one small prob-

lem.....  Where to begin?  Defining an analog-to-digital converter is easy.  An analog-to-digital converter is a device 
which takes an analog input signal and converts it to a digital output signal, where the input signal is a variable 
voltage (1).  What this tells us is that a bunch of people with college degrees in English sat around for five minutes 
or so and summed up what it took electrical engineers more than one hundred years to design. 

 
To really be able to appreciate what an analog-to-digital converter (A2D) does, we should have an idea about 

what is really going on inside.  Topics that will be covered here will include limited basic electrical theory, descrip-
tions of electrical components and how they work, construction of the components, and laws governing their func-
tions.  I will attempt to be accurate and brief in describing this marvel of our times. 

 
“Just the facts, Ma’am,” Sgt. Joe Friday, Dragnet 
 
Anything that occupies space and has mass is matter.  Matter can be found in three distinct phases: Solid, liq-

uid, and gas.  For the purpose of this discussion, plasma is not considered to be a phase of matter, and is bad (like 
crossing the streams bad).  Matter is made up of atoms.  Atoms are made of three distinct components.  The nu-
cleus of the atom contains the protons and the neutrons, while the smaller electrons orbit around the outside of the 
nucleus, with those in the outer most position considered to be in the valence shell.  An ion is an atom with an ex-
cess or deficiency of electrons. A positive ion has a deficiency of electrons, and a negative ion has an excess of elec-
trons (YAY EXCESS!!!)(2) 

 
Charge, it’s not just for your credit cards any more........ 
 
Charge (represented by Q) is the measure of electrical energy denoted by an excess or deficiency of electrons 

(represented by e-).  A material may be either positively or negatively charged (see previous discussion on ions for 
an explanation).  The law of charged bodies states that like charges repel, and unlike charges attract due to the exis-
tence of electrostatic lines of force between any two charges.(3) 

 
Coulomb (represented by C) is the unit of electrical charge equal to the charge 6.25x10^18e-.  Coulomb’s Law 

of Charges states that the magnitude of force with which charges attract or repel each other is directly proportional 
to the product of their individual charges and inversely proportional to the square of the distance between them:  
F=(Q1*Q2)/s^2 (where F is the force of attraction or repulsion, Q is the charge, and s is the distance).(4) 

 
Current is the movement of charged particles past a point in a specific direction.  In solids, only the valence e-’s 

move.  In liquids and gases, the movement of charges by ions is more significant than the movement of the valence 
e-’s.  In a vacuum, neither type of movement is more significant.(5)  Let us now discuss an example. 

 
For a copper wire in a neutral state, there are three main components: Neutral copper atoms, naturally occur-

ring ions, and free e-’s.  With no external electrical force applied, the e-’s drift randomly throughout the wire.  If an 
electrical force (“potential”, we’ll come back to this in a bit) is applied to the ends of the wire, the e-’s move in the 
same direction (from negative to positive; see law of charged bodies) establishing e- flow in the wire.  This is e- 
current flow and is almost instantaneous.(6) 

 
To be a bit redundant, current flow is directly related to the amount of charge flowing past a point in time. Or 

in an equation, I=Q/t (where I represents current, Q is the charge, and t is the time).   Its units are amperes (amp or 
A).  An ampere is defined as one coulomb per second (1A=1C/sec).  Conventional current flow depicts the apparent 
flow of current from a region of high positive charge to a region of neutral or negative potential.  Keep in mind that 
e- current flow and conventional current flow are in opposite direction.(7)  For the majority of our discussion, con-
ventional current flow will be the standard for component and circuit analysis.  Are you with me  
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so far?  Ok, go and take a bathroom break and get a drink of water.  It’s ok; I’ll wait.  Feel better now?  Let us con-
tinue... 

 
Ground potential (spoken”ground”) is the reference point considered to be at zero potential.  It is the difference 

in potential between two points that causes current to flow.  All other potentials are either positive or negative with 
respect to ground.  In an electric field there is a difference in potential between two points if they have a different 
electric charge.  Current flow between two points is directly proportional to the difference of potential between the 
two points.  This difference in potential is called electromotive force (represented as E), or voltage (represented as 
V).  A volt is defined as the unit of electrical potential difference one joule of energy is required to move one cou-
lomb of charge from one point to another.  So to sum up, voltage is nothing more than an excess of e-’s with re-
spect from one point to another.  If we were to place a wire between these two points current flow would occur until 
the charge equalized, and a potential difference no longer exists.  Here is an example using two containers of fluid, 
and a connecting length of pipe.(8) 

 

(9) 
 
If the valve in the pipe was to be opened, it would act as the wire mentioned earlier, and would allow the fluid 

to flow from the container on the left to the container on the right.  There are 6 ways to produce a voltage, but we 
will save that for another discussion. 

 
“Resistance is feudal!” Any of dozen or more medieval European monarchs 
 
Resistance is the opposition to current flow in a material.  An ohm is defined as that amount of resistance that 

allows 1A of current to flow with 1V applied.  Resistance converts electrical energy into thermal energy (heat).  
Resistance is directly proportional to the length of material and the resistivity of the material for a given tempera-
ture, and inversely proportional to the cross-sectional area of the material, or as an equation: R=(p*L)/a (where R 
is the resistance in ohm’s, p is the resistivity of the material for the given temperature, and a is the cross-sectional 
area of the material).(10) 

 
Now that we have a few fundamentals set down, we may proceed with the five most important basic electricity 

fundamentals.  These are Ohm’s Law, Kirchoff’s Voltage Law, Kirchoff’s Current Law, Series Circuit Character-
istics, and Parallel Circuit Characteristics. 

 
The Indian sees an Eagle over the Rock. 
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Ohm’s Law states that current flow is directly proportional to the applied voltage and inversely proportional to 
the circuit impedance (a fancy word for resistance in an alternating current circuit, and represented by a Z;  

How Analog-to-Digital Converters Work 
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we’ll talk about that on another day).  In an equation, I=E/R where E is the electromotive force (V may also be 
used), I is the current flow, and R is the resistance.(11) 

 
The Circuit Loop 
 
Kirchoff’s Voltage Law states that the algebraic sum of all electromotive forces and voltage drops in a closed 

loop in a circuit equals zero.  In an equation, E1+E2+...En=0.(12) 
 
The Node 
 
Kirchoff’s Current Law states that the algebraic sum of all currents entering and leaving a junction (node) in a 

circuit is equal to zero.  In an equation, I1+I2+...In=0.(13) 
 
“If your family tree has only one branch; you might be a redneck.” Jeff Foxworthy 
 
The total impedance in a series circuit (Zt) is equal to the sum of the individual impedances in a circuit.  In an 

equation, Zt=Z1+Z2+...Zn.(14) 
 
The sum of the individual voltage drops in a series circuit is equal to the source voltage.  In an equation, 

Es=E1+E2+...En.(15) 
 
The current in a series circuit is the same at all points in the circuit.  In an equation, It=Ir1=Ir2=...Irn(16) 
 
Parallel bars is one of my favorite Summer Olympic events.... 
 
The total impedance in a parallel circuit is less than the smallest of the individual impedances.  In an equation, 

1/Zt=1/Z1+1/Z2+...1/Zn.(17) 
 
The total current in a parallel circuit is equal to the sum of the individual branch currents.  In an equation, 

It=I1+I2+...In.(18) 
 
The current through a branch is inversely proportional to the resistance in the branch.(10) 
The voltage drops across each branch of a parallel circuit are equal to the other and source voltage.  In an 

equation, Es=E1=E2=...En.(20) 
 
OK, one more concept and then most of the basics are covered.  I think. 
 
“I’m givin’ ‘er all she’s got Captain!!!” Chief Engineer M ontgomery "Scotty" Scott 
 
Power is the rate of using energy or doing work.  The unit for power when working with electrical components 

is the watt (represented by W).  The basic equation for power is: P=IE where P is the power in watts, E is the volt-
age applied, and I is the circuit current.  The power equation may be rearranged to be shown as a function of the 
square of circuit voltage divided by circuit resistance, and by the square of the circuit current multiplied by the cir-
cuit resistance. If you don’t believe me, play around with Ohm’s Law a bit, and for those of you wondering, a watt 
is the use of one joule per second.(21) 

 
(1) Applied Engineering Principles Rev. 3, December 1995, Section 2.9.12 
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In the next part we will discuss the most basic of components, the resistor.  In the mean time try not to let the 

magic smoke out! 
 
73 Kris KF7GWG 
 

 


