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The
5 Minute Quick Setup Portable Station
By: Jozef Hand-Boniakowski WB2MIC

WB2MIC QRP
Including 33-ft Vertical With Four 36-ft Radials.
I have built a very fast setup QRP filed station using a portable vertical antenna. I use
a 31ft black Jackite telescoping fiberglass pole, green metal fence stake, 3ft 1-1/4in
PVC pipe, ground rod, four 36-ft radials, and homebrew junction box for it all. The
antenna uses individual 1/4λ radiating elements for each of the 40, 30, 20 and 15
meter bands, but it works just great with the 33ft 40 meter radiator and tuner.

Station Components
Elecracft K1 Xcvr in blue bag
Blue bag by JeanneE, KA1PMS
33ft radiating element - black reel
Four 36-ft radials - 2 spools & 2 PVC
WB2MIC homebrew junction box
Homebrew Hoze Key (paddle)
7AH AGM sealed battery
Large Pix

Very Large Pix
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Junction (Tin) Box Parts:
5 Female black banana jacks, 1 Female red banana jack,
1 female BNC connector
Female BNC = rig coax, Red female banana = radiator
Black female banana top = ground, Black female banana sides = radials
Large Pix

Very Large Pix

Connections:
BNC center female is connected to the center of the red female banana jacks and isolated
from ground. 5 black female banana jacks grounded through their lugs to the truffles tin
There are two copper braids connecting the top lid to the bottom of the truffles tin to
insure both are at common ground.
Large Pix

Very Large Pix

3

Schematic:
The basic schematic (unlabeled) is on the left. For larger printable
schemtics with text labeling click below.
Schematic by Dylan, N1UKP.
Large Pix

Very Large Pix

Antenna Hardware
From left to right:
30-in. copper ground rod
36-in. metal fence stake
33-in/ 1-1/4in PVC pipe
4-ft collapsed Jackite fiberglass 31-ft telescoping mast
Large Image
Very Large Image

Setup Procedures

The metal fence stake goes in the ground first.
The PVC pipe goes over the fence stake to protect the Jackite mast.
The Jackite pole slips over PVC pipe. The 33ft radiating wire (red banana plug)
wire is then wound around the mast and hoisted up. Four radials are plugged in
along with the ground rod (black banana plugs). The coax is hooked up to BNC.
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Station Carry Bag:
Everything fits in this convenient carry bag except the brief case solar panels,
jackite mast, PVC protective tubing, and ground rod.
Large Pix

Very Large Pix

Brief Case Solar Panels Close:
Topray Solar 12 watt panels. Open voltage measured while running in
living room is 21 volts. I use this with a charge controller to safely
maintain a 7AH AGM battery. It weighs about 2-3 pounds.
Large Pix

Very Large Pix
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Brief Case Solar Panels Open:
Inside pix of the opened solar panels. Everything DC in the QRP station & the
home QTH is Power Pole compatible. And yes, that is my reflection in the
solar panel glass. And indeed, that is a kayak up on the rafters. One of two.
Pics of station in operation below Large Pix

Very Large Pix

Brief Case Solar Panels In Operation
I take the QRP station into the field and often set up on the tailgate of the
pickup truck. This operation and the pix below are operating from the Lake
Saint Catherine State Park Marina in my home town of Wells VT.
Large Pix

Very Large Pix
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Entire QRP Station With Morse Key
I learned my lesson the hard way. On this field operation I remembered a chair.
Large Pix

Very Large Pix

Perfectly Matched Power System
This is the voltage across the 7 AH AGM battery during operation.
Max volts (RX) = 14.9 VDC
Min volts (TX) = 14.8 VDC
TX power output = 5.2 Watts
SWR = 1.1 to 1.0 on 40, 30, 20 and 15 meters using the K1 internal
tuner and the 33ft vertical with four 36-ft radials
Large Pix

Very Large Pix
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Antenna Base Connections
This is a bit hard to see in the very small image at left so click on large
and very large below.
Copper pipe = 3ft ground rod
Black pipe = 31 ft Jackite mast
Box in middle = junction (see above)
Coax choke balun
6 White wires: ground, radiator and 4 radials.
Large Pix

Very Large Pix

See you on the bands on the QRP and FISTS frequencies, and chasing DX.
73, Jozef WB2MIC

WB2MIC Hozepaddle
(Single lever paddle)
By: Jozef Hand-Boniakowski WB2MIC
It rained on Sunday, September 24, 2006, so I decided to build a single lever
electronic keyer Morse paddle. The goal was to use parts on hand with the cost
not to exceed $0.00. Four small right angle brackets, two 1/4-inch nuts, halfinch of 1/4 threaded rod, one 4-40 brass screw and nut, four wood screws, three
fender washers, three lugs, and one-block of hardwood later, 4-inch piece of
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double sided PC board, and the paddle was done. It took about and hour to
complete and to then modify the paddle.
Here's how it came out. The first two images below show the key with a too
floppy and thin lever and no ability to adjust dit and dah spacing. I replaced the
sheet metal with a piece of double-sided PC board material and then angled the
dit and dah brackets allowing for spacing adjustment. I also reduced the
washers from six to four as the PC board was thicker than the sheet metal.
Works great. Not a Bengali, but you couldn't tell it wasn't when you listen to it
on the air. Questions or comments to wb2mic@arrl.net.
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73, Jozef Hand-Boniakowski WB2MIC

6 METER Fast-Build 3 Element Cubical
Quad Antenna
By: Jozef Hand-Boniakowski WB2MIC

I had been using a 1/2 wave vertical antenna on 6 meters for a few years and
thought it would be nice to have some directivity and gain. One 10-ft length of
1-5/8 inch PVC pipe and 2 lengths of 1/2 inch PVC pipe were staring at me. I
figured, surely, I could build a quad with that. So, I did. I used #16 leftover
insulated electric dog fence wire as elements. I used scrap cable television
coax cable that a friend gave me as feedline. In the first hour of testing on 6
meters I worked (from Vermont): New York, Indiana, Tennessee, Oklahoma,
Kentucky, Florida. Total cost of construction = $23.50 as I did not have
enough 1/2 inch pipe.
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Loop Dimensions
Director (Left: D1) = 233.2 in.
Driven (DE) = 240.5 in.
Reflector (Right: R) = 247 in.
Per Side Dimensions
Director (Left: D1) = 58.35 in.
Driven (DE) = 60.15 in.
Reflector (Right: R) = 61.7 in.
Element Spacing
D1 - DE = 47 in.
DE - R = 36 in.
Large Pix
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Feed Point Detail
Center insulator is porcelain. Direct solder connect coax to loop.
Wrapped with black electrical tape. Large Pix

RF Choke Detail
Five turns of feedline coax 7-inches in diameter taped to the support mast 1/4 wavelength
away from the feedline. In the background you can see part of a tri-bander element.
Large Pix

Mounting Plate Detail
Nothing special. A block of pine (temporary) with 8 holes. Fours sets of U-bolts, back
brackets and nuts. Rotator is the the Armstrong method. Large Pix

See you on 6 meters, mostly CW. 73, Jozef WB2MIC

12

Four State QRP Group
is now meeting at
the Country Cupboard restaurant
in downtown Seneca, Mo.

The Country Cupboard has a nice menu and they have a separate meeting room we can use.

The Country Cupboard restaurant is located in the first block north of the blinker light in
downtown Seneca. From Barney's, head north on Cherokee Street (that's the main street
of town). Go across the railroad tracks and keep going past the blinker light stop.
The restaurant is located at 1038 Cherokee street, on the west side of the street.
Caution: If you are headed north, do not make a left "J turn" into a parking spot. "J
turns" are illegal in the downtown area. Keep going north past the restaurant till you
reach the residential area north of downtown where a "U turn" is permitted. Make a U
turn there (it's a wide street) and come back to the parking in front of the restaurant.
Our group is an informal organization with no officers, no rules, no dues or any other
things to get in the way of having fun with QRP.
We get-together monthly for lunch and the sharing of ideas and information, parts
swapping and just plain fun on our normal third Saturday of a month.

All ham radio amateurs (or prospective hams) are invited to participate.
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Build It, Ideas !!!
Converting a Lawn Mower into a
Generator By: TheEpicenter
http://www.theepicenter.com//tow082099.html

After many attempts, we have successfully completed the construction of a generator using a
common lawn mower engine, the type that is sitting in your back yard right now.

About the parts needed:
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The motor: The generator project will require a vertical shaft gas engine from a lawn mower.

The
typical lawn mower engine will be 3 to 5 horse power and will have a 7/8" shaft, with a 3/16" key way and a
threaded hole in the bottom of the shaft. Most of these engines have either 3 or 4 bolts holding them down
to the existing lawn mower base.

The Alternator: A GM 10si style automotive alternator.
The alternator will fall into one of three categories.







A) External voltage regulator type.
o This type of alternator does not have an internal regulator and must have one connected
externally to control the alternator field intensity and thus the output voltage and current of
the alternator. The disadvantage in using this type of alternator is that connection is a bit
more complicated and the regulator is an added component that must be mounted and
connected properly. This type of alternator is typically less expensive than the other
options shown below, but like the model with an internal regulator, it too requires an
external on / off switch or the alternator and regulator pair can discharge batteries when it
is not charging and the switch is left on.
B) Single wire connection type with internal regulator.
o The single wire connection type alternator automatically starts producing output power
when the RPM of the input shaft reaches a minimum speed. And, when the RPM drops
below a preset speed the output stops. A big advantage is that it does not require a switch
to isolate the alternator from the battery source to keep the alternator from draining the
battery when not in use. The disadvantage in using this type of alternator is that the
alternator will start to charge the batteries as soon as the minimum speed is reached, and
will place a load on the engine as soon as the minimum RPM is achieved. In some cases,
you might need to throttle through this minimum RPM range to insure that the motor does
not bog down at low RPM when the alternator begins to produce power. Another
disadvantage is that these alternators are more expensive than other options, but it
provides a very simple connection method.
C) Internal regulator type with external control switch.
o Another option is to use the type we used on our last project. This alternator has an
internal voltage regulator but requires an external switch to start or stop power
production. The advantage in using this model is that the alternator can be switched off
while the motor is still running and power output stops. This aids in connecting and
disconnecting batteries or other loads.

One note in the Single wire connection type with internal regulator:
We found that the single wire configuration is not ideal for this application. Because the lawn mower engine
mentioned above doesn't have much throttle adjustment, if a single wire configuration is used with a 2 1/2
inch pulley on the motor the alternator doesn't kick in without manually moving the throttle butterfly to a
higher setting and then releasing. This problem might be eliminated by using a 3" pulley. However, a single
wire configuration can be used on our last project using a horizontal shaft engine. The problem we have
right now, is that we don't have all the answers yet for this configuration. Feel free to experiment, but with
the motor we used and the pulley we used, it wasn't convent in that you had to reach under the carburetor to
throttle up manually to start generation.

Electrical wires: A positive and a negative car battery cable is needed, as well as an alternator
connector and associated wires. The alternator wires are not needed if a single wire alternator with built in
regulator is used.

An "A" style industrial V Belt: This V-Belt transfers power from the pulley (which will be
mounted) on the motor to the pulley on the alternator. Various belt lengths can be used if your mounting
system provides for several inches of belt length adjustment. Keep in mind that the belt length should be
kept to a minimum to reduce belt slap and associated wear.
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We have found that the Automotive V-belt used on a standard alternator is not compatible with the industrial
"A" size belt that mates with all pulleys you will find for the motor. However, if you use an industrial "A" style
V-belt, it will provide an exact fit for the motor and an "OK" fit for the alternator. Replacing the pulley on the
alternator to match the pulley on the motor is an option (a more expensive option) but would be the ideal
solution.
Since the motor is the source of the toque, and after looking at the wear pattern of both automotive and "A"
belts used in this configuration, we feel the "A" belt (which matches the motor pulley) is the better choice,
and modifying the alternator by replacing the pulley is not required for most applications.
Remember that an automotive belt will work in a pinch if you can't find an "A" belt for this project. Just plan
to buy the most expensive V belt you can find. Price matters! An inexpensive automotive belt usually doesn't
have any nylon cords in the center, only on the outside of edge of the belt, and since the angle of the belt
(mainly the inside area) doesn't match the "A" size pulley on the motor, excessive wear of the belt can result.
Be sure to keep a spare around after you determine the correct size.

A cast iron pulley: The motor pulley needs to be high quality cast iron.

The mass of a cast
iron pulley tends to act as a flywheel, taking the place of the mass of the lawn mower blade.
Remember that most lawn mower engines have a very light aluminum fly wheel and use the steel
blade as part of the effective fly wheel mass. The added weight of the cast iron pulley (compared to
the mass of an aluminum pulley) helps the engine idle smoothly and helps keep belt slap to a
minimum.
Full discussion of the pulley can be found below.

The mounting bracket: The mounting bracket is the most complicated part of the project.

We custom
designed and manufactured one out of 1/8" steel and they are available for purchase at a very cost effective
price! With this bracket the project comes together in a snap, and eliminates many hours of frustration.
The great thing about this bracket is that it's Universal in design and allows use of a wide variety of engine
manufacturers and engine models. Our first prototype (shown above) was made with a 3.5 HP Briggs and
Stratton engine, but we have since built one with a 3.75 HP Tecumseh, and another version with a 5 HP
Tecumseh .
It not only eliminates hours of time figuring out the bolt pattern of your motor, but also eliminates the trial and
error guess work in finding a belt length that will work once the motor and alternator are mounted.
Additionally, this bracket can be bolted down to a simple base of your own design and the rest of the work is
done!
Further discussion of the mounting bracket can be found below.

Putting it all together:
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The first step is to remove the motor from the lawn mower base. Typically, there
are 3 or 4 bolts holding the motor to the base, but before you remove them, you will need to remove the
mower blade and the shaft coupler that holds the blade on the motor shaft. Getting the blade and the
coupling off is a bit of a pain. Removing the blade is not nearly as difficult, but still requires a bit of ingenuity
to figure out a way to "jam" the blade so it won't rotate while you remove the bolt which holds it in place on
the motor shaft.
We found that we had to use a "pulley puller", to remove the shaft coupler after the mower blade was
removed. A "pulley puller" which can be rented or purchased at most auto parts stores. Removing the
coupler is difficult to impossible without use of this tool.
You will also find that it's a bit of a pain to work under the mower to remove the blade, especially if there is
still oil in the motor or gas in the tank. We found that some oil leaked when we tipped the motor over and the
mower smoked like crazy for a few minutes when we started it. The ideal way to approach motor and blade
removal is to elevate the mower on some type of platform and not to tip the motor at all. We ended up using
a fork lift to hold the mower up in the air for the blade removal as shown in this photo
The next hassle will be in finding the required pulley. Our research indicated that nearly all the motors used
in vertical shaft lawn mowers have a 7/8" shaft, and a 3/16" or 1/4" key way. However, horizontal shaft
motors under about 7 HP use a 3/4" shaft. The 3/4" pulleys can be found at most hardware stores, but the
7/8" pulleys are impossible to find. What we had to do was to set up an account with a company that
supplies Heating and Air Conditioning Systems, Motors, Blowers and Components to be able to order the
correct pulleys. We will be making the correct pulleys available for purchase to folks who can't find them
locally.
Another catch is that a 3/16" key way is not standard on cast iron pulleys. What we found was that a 1/4"
key way is the norm because most high horse power AC motors use a 1/4" size key way. A pulley with a
3/16" key way is not typically available in a 7/8" shaft diameter configuration. It is possible to use a pulley
with a 1/4" key way on a motor that has a 3/16" key way provided that the set screw is on top of the key on
the motor shaft and NOT on the shaft itself. If close attention is paid to this detail the pulley will stay in place
without vibrating or loosening.
As expected, the biggest problem is figuring out how to bolt everything together. In our first attempts, we
tried to figure out an easy way to reuse the lawn mower base, and somehow build something that could be
attached simply to the base (so that a belt could be run to the pulley on the alternator). That proved to be an
impossible task for various reasons. All the bases we looked at on the most common mowers were
constructed a bit differently, so whatever would work on one mower would not fit the base for another brand
of mower. In some cases, (especially with side discharge mowers) a pulley could actually be run out the
discharge shoot. Some mowers did not have the required clearance, or had extra sheet metal that directed
the cut grass in such a way that the metal would need to be cut in order to be able to run the belt out from
under the mower.
So, what we ended up concentrating on was coming up with a universal base that just about any motor
could fit on. Yes, there were some complications there, too. Some motors have the head on one side and
the tank on the other and some have them set 90 degrees apart. So, our base had to allow for rotating the
motor by about 30 degrees, and allow positioning the motor in any of the 90 degree quadrants. That
allowed the motor to be in any position with clearance for the alternator and a method for hooking up the
belt. We also wanted to allow the alternator position to be adjusted allowing for several belt sizes to be
used. The bracket also has an integral belt adjustment slot which allows the alternator position to be
adjusted, which also serves to tension the belt.
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Now, lets talk a bit about lawn mower engines.

The lawn mower we used had a 3.5 Horse power Briggs and Stratton 4
stroke gas engine. That particular model motor has a safety shut off lever on the lawn mower handle which
has a cable attached to the motor, and the attached cable must be activated to disengage the motor shut off
break and to allow spark to reach the spark plug. What we decided to do was to cut the cable off and
deactivate the motor shut off feature. If your motor has this feature, you will need to spend some time
looking at the cable and the levers on the motor to figure out a way to deactivate or preserve the feature. In
either case the motor will not start unless something is done about the cable and levers.
We found that there was a small hole in one of the lever plates on the side of the engine, and after pulling
the cable, a small nail can be inserted into the lever to keep the mechanism from retracting and shutting off
the motor. Like I said, it will take a bit of time to figure out how your motor shut off mechanism works (if
there is one installed on your motor).
Most of the lawn mower engines you will find have a 7/8" shaft and a 3/16" key way cut into the shaft. They
also have a threaded hole in the bottom of the shaft.

The big issue. Pulley size and type:

The vertical shaft motor from this lawn mower would not throttle as high as the same
horse power motor we used in the horizontal shaft generator project. That motor was from a lawn edger, and
could be set to a higher maximum speed. After talking with some lawn mower experts, we were told that the
throttle mechanism on the lawn mower has the maximum throttle set to be about 75% of the maximum
butter fly valve position of the carburetor. We were told that the lawn mower manufacturers set the throttle
mechanism that way so there is extra throttle capability for when the mower hits some heavy or wet grass.
The motor could then self throttle to a higher setting if necessary, then throttle back to the pre set throttle
setting.
The reason we mention all this is that the pulley size we used on the horizontal shaft motor project would not
work on this project. In testing this motor with the throttle set as high as possible without modifying the
carburetor, and using a 4 3/4" pulley on the motor (similar size to the one on our other project), the motor
would bog down and die with a 39 Amp load on the alternator. Without modifying the carburetor, we couldn't
keep the thing running when the load was switched in with the large size pulley.

What size pulley works without modifying the carburetor or throttle
linkage?
We had excellent results with a 2 ½" pulley. It allowed the alternator to output voltage at even half or lower
throttle settings at a slightly lower output current. So, with less than full demand, the motor speed could be
reduced without killing the motor, and providing fuel savings.
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Testing notes:
The largest load we had available during testing drew 39 Amps with the alternator output of 14.4 volts or
about 560 Watts. Testing was conducted with an ambient outside temperature of 82 Degrees. We ran the
load for 2 hours and the case temperature of the alternator only reached 148 degrees.
Another thing to note: Lawn mower engines have a rather small gas tank. We found that we could only run
the generator for about an hour at a time with the standard gas tank without re-filling in use (which is not a
good idea). We plan to continue using the standard tank, but other folks out there might want to figure out a
way to attach a larger tank, or select a lawnmower with a large tank.

Mounting the motor, and alternator made easy:

Shown here is a bottom view of the bracket, motor, alternator and 2x4 base.
Mounting all this stuff is the tricky part of this project. But like last time, we designed and manufactured a
bracket to make the task simple!
The bracket is made from 1/8" steel and has provisions for mounting the motor and alternator, and additional
holes for mounting the plate to a base of your own design.
What we did for the base was cut two 2x4’s the length of the bracket, and another 2x4 as a cross brace to
be installed under the bracket at the bottom of the long 2x4’s. Imagine the base as being an H. The two
long pieces were installed so that the base was 4 inches in height, and the cross brace was installed on the
two length wise 2x4’s at the bottom, and on it's side so that it stood 2" in height. That provided the
necessary clearance for the belt and provided stabilization of the two side pieces. A further improvement
would be to install two more short 2x4 at each end of the assembly to completely box in the rotating pulleys
(for added safety).
As in the last project, we elected to mount the alternator in such a manor that it actually runs backwards.
This simplifies the hook up and it still works. Many astute readers questioned the alternators rotation
direction and what affect would be seen if the alternator fan (which is attached to the alternator input shaft)
also runs backwards. Well, the fan still functions, but instead of pulling air through the back and exhausting
through the front, the air flow direction is reversed. Also, the fan blades are not as efficient when running
backwards so air flow is reduced slightly. But, remember that like in the other project, the alternator is
mounted to a steel plate which also serves as a large heat sink. And from the two hour test run at 39 Amp
output, the alternator case temperature was only 148 degrees (ambient temperature was 80 degrees). So, I
guess what I'm saying is that it really doesn't matter. These alternators normally spend most of their lives
under the hood of cars stuck in traffic jams on hot days, and see temperatures much higher than this.
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Now, getting back to the
mounting issues: The lawn mower engine has a longer shaft than the alternator, and if the pulley is installed
in the ideal location on the motor shaft the two pulleys do not align. So, what we found on our project was
that the alternator needs to be mounted flush on top of the bracket but the motor needs to be spaced 1"
above the mounting plate. This is easily carried out by using 1" longer bolts, and 1" long spacer tubes.
Then the alignment of the pulleys is correct.
Take a look at the photo of the generator in operation charging a bank of three deep cycle marine batteries.
A spacer tube is visible at the bottom of the motor, and provides the necessary height adjustment to keep
the pulleys aligned. The pulley is also visible beneath the mounting plate. This motor had three mounting
bolts, so three extension tubes were needed.

So what can this thing be used for?

In its simplest form this is a high current DC charging system. With the addition of a DC to AC power
converter, it also becomes an AC generator system with battery back up.
This charging system can be used to recharge a battery bank which can be used later to power a DC to AC
inverter for your household AC power needs like the 21" TV as shown. Imagine being able to charge your
batteries during the day, and then to be able to silently extract power at night for entertainment, lighting or
cooking needs without disturbing your neighbors! This system can also be used in conjunction with other
alternative energy system components like solar panels or wind generators as back up power for when the
sun isn't shining or the wind isn't blowing!
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The addition of a DC to AC power converter allows 120 Volt AC devices (like
the television above) to be powered either from the lawn mower DC generator or by the batteries the system
can charge. These converters are available in sizes from 140 Watts to 3,000 watts from our power related
page.

Wiring it up:

The wiring depends on which alternator you choose. All three alternator types are shown .
Do not wire the alternator unless you are sure about what type you are using. If you make a mistake in the
selection of the alternator or wiring diagram you run a very high risk of damaging your battery, electronic
devices, or worse yet causing personal injury! Consult a parts professional for additional information!
This Tip o'da Week is intended for educational purposes only. No guarantees are expressed or implied as
to the accuracy of information presented here! Consult with an automotive wiring expert before attempting
to carry out any wiring.
One final note:
If you are using an alternator that requires an external switch, you will need to turn off the switch prior to
attempting to start the generator. If the switch is on, the generator will try to output voltage while you are
pulling the starting cord on the motor. You will find that it will be nearly impossible to pull the cord! If the
switch is off, then there is little to no resistance from the alternator. Once the motor is running, the switch
can be set to the on position.
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Vertical Shaft Generator Bracket
Now build a generator from a common-style lawn mower engine
with our new Vertical Shaft Generator Bracket!
Universal mounting pattern fits all lawn mower engines. Same integral belt adjustment slot and alternator
mounting provisions as our horizontal design.
(Bracket allows you to mount alternator as in the photo above): The Bracket is available from the
EPICENTER. http://www.theepicenter.com//tow082099.html

Home Brew Power!
Building your own generator (on the cheap).
By: TheEpicenter

http://www.theepicenter.com//tow02077.html

22

We will discuss how to build your own generator that looks something like
this.
This generator was built using a 3 horse power Briggs and Stratton horizontal shaft motor, a GM 65 amp
automotive alternator (with built in voltage regulator), a used car battery, a pulley and V-belt, a 12 volt
cigarette lighter outlet box with fuse, a DC to AC power converter, a low voltage control switch, a scrap of
3/4" plywood, a few scraps of 2 x 4 lumber, 4 wheels, and two battery cables. We also used a custom
designed bracket manufactured for Epicenter to make it all come together in a snap.
In the photo above, we used an 8" pulley on the motor. Subsequent testing indicates that a 4" or 5" pulley is
the correct size to use for this application.
Please note that a safety guard should be installed to cover the belt and pulleys! This guard is not installed
so that the photographs show the most detail! If you plan to actually use a generator of this type. Please,
Please make sure you install a safety guard!

What can this generator be used for?
The basic generator (gas powered motor, alternator and battery only) can be used as a 12 volt power
source. This is extremely useful for charging battery banks in RVs, campers or in out buildings. The big
advantage to this generator as a charging system is the high current output of the alternator, and thus, the
reduced charge time over using solar cells, or AC battery chargers. The other big advantage to using this
unit to charge batteries over merely charging them with a car, is that this generator uses much less gas to
do the job (which is critical in an emergency). Some HAM radio folk use 12 volt equipment that can be
powered from the battery until it is low in charge, and then crank up the generator to recharge the battery.
The high output of this unit also makes it useful for car lots or fleets for jump starting cars.
If a DC to AC power converter is added to the basic system, then a limited amount of 120 Volt AC power
would also be available! DC to AC power converters electronically convert the 12 volt DC power to 60 hertz
AC power at 120 volts. These devices just connect to the battery on the generator, and provide AC power
outlets for standard household AC power.
These converters are available in sizes from 140 Watts to 2500 watts from our power related pages. See
this page for details.

DC to AC power inverters

What used motor should you use?
David discussed, his first version of a home built generator used a vertical shaft lawn mower engine (which
are very easy to find). These mowers can be had for a song and can be found just about anywhere. They
have several of the key components that will be required in this project. They have a base that holds the
motor, and a cable for adjusting the motor speed. They also have wheels which are very convenient if you
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ever plan to move it! The biggest task in making a home built generator is figuring out how to attach the
alternator and motor so that power from the motor can be transferred to cause the alternator to spin, thereby
producing electricity. The task is harder if a vertical shaft lawn mower engine is used.
The problem is that there are so many brands on the market, and each one it seams builds there own base.
To make matters worse, there doesn't seem to be a really standard shape to the base. Some models have
flat surfaces where items can be bolted to, and some bases don't.
You will notice that David's second generator used a horizontal shaft motor which greatly simplifies the
whole project unless you have one of our special vertical shaft brackets for a lawn mower engine. The trick
remains, actually mounting the alternator so a belt can be used to link the alternator to the motor. This task
is simple when you use one of our brackets. But it IS possible to use a vertical shaft (lawn mower engine) if
you use one of our special brackets.

In this project, we will concentrate on how to build it using a horizontal
shaft motor:
In the simplest form, the motor and alternator can each be bolted to a base. The exact mounting
configuration of the alternator depends on the model of alternator , the motor used, and the belt drive
configuration. The next task is to come up with a way to tension the belt. What some creative people do,
(like David), is use miscellaneous brackets from cars to mount the alternator to a base. Then, adjuster
brackets found on typical car engines are used to tension the belt on the alternator.
This method requires a high degree of "screwing around" to come up with (or build) the required brackets.
Yes, a few trips to an automotive junk yard will result in finding miscellaneous useful items, but at a cost of
several hours of time!
Time is money!

The Epicenter.com crew has designed a simple way to carry out the bulk of this project!
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Bracket attached to another style of engine.
We have designed and manufactured a simple, one piece universal mounting bracket specifically for this
task! This bracket bolts to the motor (using a universal bolt pattern), and allows the alternator to bolt directly
to the bracket. The bracket also has an integral belt adjustment slot which allows the alternator position to
be adjusted, which serves to tension the belt.

What will you need to build a home built generator?

The first thing you will need is a used motor.
The key to this design is that it will require a horizontal shaft motor, which can be found on old drum style
lawnmowers, roto-tillers, and lawn edgers. The most common motor size you will find on the used market
will be a 3 or 3.5 horse power model. Larger motors are harder to find because most of them are snapped
up for building go-carts or mini bikes. The most common brand you will find is a Briggs and Stratton. Newer
Briggs and Stratton engines have the gas tank, carburetor and exhaust on the same side of the motor. If
you look at the old style Briggs shown here, you will note that the gas tank is mounted on the opposite side
of the motor than the carburetor. This means that which ever side the alternator is mounted on, the
alternator must clear obstructions. Yes, our bracket takes this into account!
When buying a motor, note how the pulley is attached to the shaft. Most motor shafts have a square key
way (or grove) cut in the shaft. This makes it super simple to replace the pulley with the type you will need
for this project. Also note the shaft diameter. Most motors in the 3 horse power class have a 3/4" diameter
shaft. Avoid purchasing a motor that only has a threaded hole in the end of the shaft! This configuration will
prove to cause hours of wasted time figuring out how to attach the new pulley, as David found out when he
built his first version!
You will notice that after looking at several motor models from several manufactures, there are a few
features that just about all of them have. The first is that most have the keyed cut out in the output shaft.
Secondly, they all have four bolt holes at the base for mounting the motor to a flat surface. Thirdly, they all
have four tapped holes on the output shaft cover plate. These output cover plate mounting holes are a key
feature of horizontal shaft motors. Be sure the motor you purchase has them if you plan to use a bracket
like the one we designed!
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How do you know if your motor has the required holes?
Look at where the output shaft is on the motor. Then, notice that there are two holes above, and two holes
below the shaft. They will be located on an imaginary circle, 3 and 5/8th" in diameter, and centered at the
shaft center. It sounds more complicated than it really is. Take a look at the diagram.
We have looked at motors ranging from 3 to 10 horse power, and have discovered that these output cover
bolt holes are in one of two patterns.
The following motors use a 3 and 5/8th" bolt hole circle:






Briggs and Stratton 3, 3.5, 5 horse power
Robin International 5 horse power
Tecumseh 5,6,7,8,10 horse power
Honda 5.5 horse power

There may be other motors that use this bolt pattern. Larger motors than shown use another bolt pattern
which is either 6 1/2" or 7 3/4".
Check the location of the gas tank. (Top View)
This photo is a top view of a Briggs and Stratton 3 Horse power motor found on lawn edgers. It shows the
location of the gas tank.
Most newer motors have the tank, carburetor and muffler on the same side of the motor. In the case of the
3 horse power Briggs and Stratton we used, the tank is on the opposite side. The next thing to determine is
if the side of the tank extends beyond the flat surface of the output shaft cover plate. As seen from this top
view, the 3 horse power Briggs does (which adds a bit of complication to mounting the generator). Our
bracket has a cutout which is designed to clear gas tanks of this type.

The next thing you need is an Alternator (with built in voltage
regulator).
The power source. A GM alternator (with built in voltage regulator).
We also used a 65 amp GM alternator with a built in voltage regulator. It is critical that you only use an
alternator that has a built in voltage regulator! If you make a mistake in the selection of the alternator you
run a very high risk of damaging the battery, or worse yet, causing personal injury!
One more time. Pay special attention to the selection of the alternator! You must select a GM
alternator with a built in voltage regulator. If you are in doubt, consult an expert or parts
professional!
To fully understand the reason for the special notice above, lets review a few things about how an alternator
works:
We are going to skip significant details relating to magnetics and take a leap of faith; here we describe the
effect seen when an alternator is turned--either one that has a built in voltage regulator, or one that does
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NOT have a built in voltage regulator. (This discussion assumes that the terminals are connected as they
would normally be, and no additional details will be provided for this discussion.)

In the case of an alternator that does NOT have a built in voltage regulator: (very , very bad - don't use!):



As the unit is rotated, the output voltage increases. The faster it rotates, the higher the output
voltage goes! So, if it is rotated at several thousand RPM, the output voltage would reach 70+
volts! This condition is enough to boil the electrolyte in a battery and could cause explosive
results! Do not use this type of alternator!

And if an alternator with built in voltage regulator is used:



Now, if an alternator that has a built in voltage regulator is used (and properly connected), the
output voltage will increase until it reaches about 14 volts. That's it. No matter how fast it is rotated,
the output will never go above that value. As it turns out, this is the ideal charging voltage for a
lead acid battery (a standard car battery). Imagine that!

If you select the alternator we used, there are 4 connections that must be made.
The pins an a Delco-Remy 1100934 37A, 3D10 12VNEG alternator with built in voltage regulator.
Consult a parts professional for additional wiring information!
Another note:
When the time comes to crank up your generator, you will need to turn off the switch that goes to the "R"
terminal. If the switch is on, the generator will try to output voltage while you are pulling the starting cord on
the motor. You will find that it will be nearly impossible to pull the cord! If the switch is off, then there is little
to no resistance from the alternator.

What else is needed?
The pulley (attach to the motor output shaft):
In our prototype shown above, we used an 8" pulley (with a 3/4" shaft, and key way). What we found was
that the gearing ratio was less than ideal. We have run additional tests, and determined that a 4" or 5"
diameter pulley is correct for this application. Either a 6" or an 8" will work if you can't find a 4" or 5", but you
will notice that the motor speed decreases as a load is applied. To compensate (if using a 6" or 8" pulley),
the motor speed would need to be increased prior to a load being turned on.
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With the 8" on the motor, and the motor set to idle, we were able to kill the motor when a 150 Watt load was
applied. If the motor speed was set above idle, there wasn't much of a problem, but the alternator was
spinning much faster than is required. A 6" pulley under the same conditions resulted in a slight motor
speed decrease when the load was applied. The alternator speed was about right. But when a 4" or 5"
pulley was used, there was no motor speed change for the same load. In fact, it handled the load while
running at idle speed, and turned the alternator at a speed more like found in a car.

Pulley and belt data when using the Epicenter alternator bracket.
Pulley
Diameter
4"
5"
6"
8"

Usability
Excellent
Really good
Usable
Undesirable but
works

Minimum belt
length
35"
36"
38"

Maximum belt
length
37"
38"
40"

41"

43"

The following E-mail conversation between The Epicenter crew, and David Hooper illustrates the problem:
Epicenter asked David Hooper the following:
"David, I noticed that when I built up a generator using an 8" pulley on the motor, that the motor was not in
its normal power range. The Alternator was also spinning like crazy, and I think it would all work better if the
pulley ratio was closer to something you would find in a car, like a 5 or 6" pulley on the motor. That would
spin the alternator more at a speed like found in the car, and would also increase the torque seen at the
alternator, so load changes would have less affect on the motor."
David responded:
"I'll go measure, but it seems to me that I tried to use one about an inch or two bigger (diameter) than the
size of the alternator pulley so that, with the engine at its 'cruise speed' (about 2500 RPM) the alternator
would be at reasonable speed as well - it doesn't put out its max power unless its really humming, but you
can't run it 'flat out' forever either, and you've only got about 3 or 3.5 hp to power it! Everything is a
compromise!
"I'd try the 5" but it seems to me that mine was more like a 4" - memory fails at this point...Yes the alternator
will drag down the engine speed, but if you are over geared, it will REALLY do it!"
In a follow up E-mail from David:
"The 5 inch pulley should do it. You are absolutely correct in assuming that one of about the same size as
is used in the car (about a 6") would be correct to give the right alternator speed. But remember that most
cars spend much of their lives well BELOW 2500 rpm, so the pulley is sized to give a compromise belt
speed for water pump, fan, alternator, etc. In fact many cars have a 'stepped' pulley with a different size for
running the Power Steering pump, and yet another for the A/C.
"Here we have a dedicated unit, with only a 3 - 3.5 hp engine, so somewhere in the 5 - 6 inch range should
be about it. I never really did any experimenting with different sizes and measuring max output of the
alternator. Does going up from the 5" to the 6" increase output, or drag the motor rpm down for a net loss?
Interesting question!
"I just used some 'stuff on hand' and it worked, so I the proceeded to the old maxim 'If it works, don't fix it!'
Perhaps a bit of tinkering might be order after all!"
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The Cables:
The small 2 wire plug shown is also available from Epicenter. This molded connector (with wires) is a
replacement part for hooking into the two terminals (R, and F) on the alternator. It saved a bunch of time
making two of the alternator connections and is well worth the cost.
Next, we used standard 6 gauge, 15" battery cables to connect the alternator to the battery. Yes, they are a
bit over-kill, but the amount of time you would spend making your own cables of lesser wire size (crimping
the terminals etc.) is more than the cost of just buying a pair!
We had a note from David on the subject, and will share it with you:
"I suspect that the use of 'full on' battery cables is overkill; there are battery terminals that take wing nut &
screw (post) connectors available at many auto/RV stores, and you don't need to have all that much
thickness of wire here. Check out the gauge of the wires from the alternator to the battery of a car--about 8
ga should do, 6 ga if you really want a safety factor. The "2","1","0" or "00" ga. wires in battery cables are
just overkill in this application; they ARE needed in a car to transmit the large current needed by the starter,
but at no other time. Leave 'em in as optional, but costs can be possibly reduced by using cheaper wires
(unless the auto parts store has battery cables at really cheap prices!) My concern is the size of connector
needed at the alternator end. Getting that connector to fit the 'hot' terminal of the alternator without any
danger of it touching the case or any other 'ground' is easier with smaller terminals, hence smaller wires!"
The actual length you will require may be longer depending on how you mount everything. 15" is about the
minimum length.

OK, so how does all this hook together?

A top view of the components. (belt guard removed)
The first thing to do is to lay out all the components on your shop floor. This will give you an idea of how
much space you will need to mount all the items on a base. We found that the smallest size for the platform
was the size of some scrap plywood from out back. The minimum size is 28" long, and 15" wide if the
battery is mounted close to the alternator. This allows the use of less expensive 15" battery cables. Also
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note the location of the power converter. You will need access to the front of the unit to plug in AC devices;
this access needs to be away from the belt and pulley.
This configuration also provides easy access to the motor starting cord.
Please note! Add about 4 inches to the minimum width of the platform so that a guard can be built to cover
the pulley and belt! This prototype was built without a guard so that pictures could be taken, and was not
intended to really be used! This is a very dangerous configuration when a belt cover is not installed!
Please, Please install a belt and pulley guard for the safety of others! A safety guard can be built using
scraps of 2 x 4s, and another scrap of plywood.
The next step is to bolt the alternator adapter bracket to the motor, and bolt the alternator to the bracket.
Then check the placement on your mounting platform. You will also need to verify the mounting hole
dimensions for your motor. The Briggs and Stratton 3 Horse power we used has a bolt pattern as shown
below:

The Briggs and Stratton Motor mounting hole pattern, for a 3 horse power.
Be sure to check your motor for the correct mounting hole locations. Then drill the holes in the
plywood mounting base slightly over-size to aid in positioning the motor. In the case of the motor
we used, the bolt holes are 1/4", so we drilled the holes 3/8" to give a bit of slop so the bolts go into
the base a bit easier.

Now position the battery on the base.
Provide at least 3" of space between the rear of the alternator and the battery. This will provide ample
space for access to the alternator terminals. Next, use some scrap chunks of 2 by 4s positioned with the 2"
side down, to build a 4" tall box around the battery. We cut them to length, and then secured them to the
base from underneath using 2" wood screws.
It's much easier if the holes are drilled before trying to install the screws. What we did was to cut the first
2x4, then positioned it on the far side of the battery. We marked the outer location with a pencil. Then we
moved the battery, and marked the inside of the 2x4. We did the same thing for the other 3 scraps. Once
the outlines of the 2x4s were marked, we "pre drilled" the holes in the base. Next, we positioned the 2x4s
(one at a time) back on the base, and drilled into the bottom of the 2x4s from the opposite side of the base,
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using the holes in the base as a drill guide. Then we installed the screws through the base and into the 2x4
scraps. Once complete, the battery fits right in the box!
Next, install any type of wheels you might have on hand. We used a few wheels with casters, but if you
have an old lawnmower around, those wheels would work even better!
And finally, bolt the motor to the base, do the required wiring, and install the battery.

How to wire it up:

No guarantees are expressed or implied as to the accuracy of
information presented here! Consult with an automotive wiring expert before attempting to carry out any
wiring.

The basic wiring.
This is the basic configuration using a Delco-Remy 1100934 37A, 3D10 12VNEG alternator only. Consult
with a parts professional for wiring information.
In this mode, it can only be used for 12 volt DC applications. A 12 volt cigarette lighter outlet box can be
added to provide an easy way to connect 12 volt devices to the unit. I f a cigarette lighter outlet is added, be
sure to install a fuse in line with the outlet box. Most boxes that can be purchased at an auto parts store
come with one. But remember that the amount of power that can be delivered when cigarette lighter sockets
are used, can only be as much as follows:
Say the lighter outlet box you select has a 20 amp fuse. Then the maximum power that can be delivered
through the connector is 12 Volts x 20 amps = 240 Watts. That means that no appliance can draw more
than 240 watts or the fuse will blow. So, if you plan to use a 140 watt, 200 peak DC to AC power converter
at full load, it will work fine. But if you elect to use a larger model at full capacity using the cigarette lighter
plug, you will blow the fuse! Larger models than the 140 watt unit will require that you wire it directly to the
battery. Do not attempt to replace the fuse with a higher value! .

What does it look like when finished? Both front and rear views:
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Volunteer Kitting
– A New Experience – Part 1
by: Rich Fowler, K8MEG – article originally written for the MI 5 Watter.
In the Winter edition of T5W I mentioned that I was a kitter for Four State QRP Group, 4SQRP,
(www.4sqrp.com) which technically is not a club. As the name implies, the members are more of
a following “of having fun with QRP.” They also fund and organize an annual conference in
Branson, Mo called OzarkCon.
Partial funding for OzarkCon is the result of the selling volunteer designed kits which appeal to
builders and operators. Currently nine different kits are available from their website.
This article will give a little more detail than the previous article about the kitting process. There
is some necessary duplication of content to make this article flow. The goal is to give a word
picture of what kitters go through to bring you a bubble envelope of building joy.
Each 4SQRP kit has a volunteer kitter. Sometimes the actual kitting could be a kitting party with
several people involved. Even so, there is one person who will handle receiving parts, packaging,
and follow through with received orders.
The volunteer kitter receives thousands of components and hardware is received direct from the
electronic parts distributors. One of my kits, Stand Alone Variable Crystal Oscillator (SAVXO)
contains about 40 components. My other kit, QRP Power/SWR Meter (QRPOMETER) has over
80 components, plus hardware. Parts are usually ordered for 100 kits.
The 4SQRP buyer orders the components that are shipped directly to the kitter in various
configurations: reels, strips, loose in plastic bags. PCBs arrive direct from China. A reel of .01uf
caps with the kit requiring 5, that's 500 caps on a reel, requiring snipping the reel into 100 groups
of 5. I might have a dozen reels on which to repeat this process. If the component is shipped
loose, parts are counted as bags are filled.
Somewhere along the process, an inventory of parts is made so each kit will contain the necessary
parts! I have made the mistake of failing to inventory the parts as I received them, only to
discover later that a component or two was back ordered.
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The QRPOMETER (QRPO) has static sensitive ICs, so all transistors and ICs are placed in a foil
wrap which requires special preparation. Cutting strips of foil, dumping parts on a metal cookie
sheet or large sheet of foil, grouping and gently wrapping them, ending up with 100 foil packs.
After all the preparation has been completed, it's time to fill containers, mini-parts bins (which are
actually food saver containers from Wally World), and place them orderly on a table.
The kitting of components depends on not being distracted while stuffing the poly bags. It is easy
to skip a parts bin or drop a component in an adjacent bin. It requires establishing a process or
routine so this does not happen. Missing parts is an inconvenience to the kit builder and the
kitter.
In the case of the SAVXO, I place all components in snack baggie. I heat seal the components in
the lower half and place the PCB in the upper half. The kitting is completed and placed into
bubble envelope for shipping.
For the QRPO, components are placed by type into plastic poly bags and heat sealed in levels.
For example: first level, 1W resistors; next, multi number of the same value; next remaining
values, etc. Hardware goes into a separate poly bag.
For the QRPO, two plastic poly bags contain all the components and hardware. The next step is to
place two PCBs and a panel meter in a bubble envelope. Once I have 100 envelopes, I add the
component bags and seal the envelopes for shipping.
Stamps are bought in advance based on the weight of the package. The cost of the stamp is
determined by obtaining the average weight and calculating the postage. It is too much of a hassle
to weigh individual packages at a counter. If I have 5 or less kits to mail, I will take them to my
mailbox. Otherwise, I take them to the post office.
Kits are ordered from countries other than the USA, like Germany, UK, Japan, Australia, France,
etc. Packages going overseas and to Canada require filling out a customs form which can be done
online. The form is printed and taped to the package and mailed from my mail box or dropped
off at the post office...no standing in line.
The follow up article in the next T5W will contain some of the experiences that I have had with
builders asking for help! It will also contain some troubleshooting experiences.
Volunteer Kittiing – A New Experiences - Part 2
Rich Fowler, K8MEG
The kits from 4SQRP are not difficult, but often offer opportunity for beginners, and the
somewhat seasoned builder, to pay attention to details. I can relate to having pride and confidence
in my ability to assemble a kit. In my haste, I have installed IC upside down, diodes reversed,
had cold solder joints, solder bridges, etc.
Sending kits to hundreds of builders, you probably could imagine how many different scenarios
you could run into. I was pleasantly surprised how rewarding it is to be a kitter. To come
alongside a fellow builder and help them achieve success is a joy! This article will tell about
some the experiences I have had. Hopefully you can relate and smile like I did!
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The accuracy of the QRPO is 2%. To obtain that accuracy 1% resistors are used determining the
value by 4 color bands. Many of us remember reading resistor value for the first 3 bands. This is
the rule for 5% resistors or 10% resistors (only found in some of our personal stock drawers).
Some emails were about missing resistors and miscolored resistors based on reading color codes
and measurements. The best way to determine component values is to measure!
With the power requirements being low, resistor sizes are smaller. One source of resistors sent
1/4W resistors that look like 1/8W resistors. Just about all components are small with print that
needs magnification to read. If the component bags are not emptied into a cookie pan or other
container, the potential for a component to fall on the floor and be lost is greater. Request for
missing parts is granted because we all have been there.
I remember a time when I emptied a tube of ICs to have a bunch fall on the floor. Stepping on one
and having it imbedded in my shoe. One of my received emails was from a fella who dropped an
IC and in the process of looking for it he stepped on it and crushed it. Good thing he wasn't bare
footed. He requested a replacement. I sent him one, but I asked why he didn't straighten out the
pins and use the old one. He threw in the wastebasket and his wife emptied it into the trash
container so I was too late.
Of course many of us have installed an IC with a bent leg tucked under the IC that we didn't
notice until after we had soldered it in. Not big deal! No need to remove the IC, just push a
resistor lead through the hole and solder it to the IC pin. Take care as to not overheat the IC pin as
it could cause the inner connection to the substrate to be undone.
Several kit builders have had trouble calibrating the QRPO. Most of the time, I recommended
touching up their solder joints. Always get the response about having looked for bad solder
connections and found none. Again, I suggest that they reheat all solder joints with some fresh
solder. Miracles happen as a result.

Maybe you have never installed an IC upside down, but some kit builders have, including me.
The question becomes how do I remove the IC without damaging the PCB? Whatever technique
you try to save the IC offers the potential for damaging the PCB. Destroy the IC by cutting the
legs away at the body of the IC. Heat each pin and pull out from the top. Use a solder sucker and
solder wick to clean the holes.
All kits have indicators of things not working. Most have power sources that can be measured and
outputs of some sort. Observation is the starting point. Measure and look for correct component
values and the proper place. Sometimes it obvious, but many times it is not. Most schematics do
not have voltage measurements except for power and maybe the output. Output is anything like
audio or voltage or power.
The usual procedure is to trace forward using the schematic. Some test equipment may be
necessary such as a scope and/or meter. It might take some guessing as the technical level might
be above where we are, but it will take us to the next level.
There is one thing that has always been my encourager. “Someone has done this before, I can do
this!” If you need help, ask for it. Many kits are made available for your learning experience. Try
not to blame the club, designer or kitter when something doesn't go right. Take the challenge and
stick with it until the end! Building kits and making them work is very rewarding! Having a role
as helper is great fun.
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4 STATE QRP NETS....join the fun!
Comfortable CW Nets [every Wednesday] 7:00 & 8:00 PM Central time on 3564 KHz.
Net control is Terry, WAØITP in Ottumwa, Iowa.
At ~ 7:30 & 8:30 PM Central time on 7122 KHz (Memorial Day to Veterans Day).
At ~ 7:30 PM Central time on 7122 KHz (Veterans Day to Memorial Day).
and
~ 8:30 PM Central time on 1810 KHz (Veterans Day to Memorial Day).
After the 80 meter net, check out 40 meters on 7122 KHz. The start time is
approximate depending when the 80 meter net finishes, and KCØPMH, Wayne
Dillon is NCS for the 40M nets.
If we have to QSY a little, lets move up a half KHz at a time until we find a clear
spot.
Both of these CW nets are at "comfortable" CW speeds. Slow and rusty fists welcome!

Wednesday Warble We have an informal roundtable session each Wednesday evening throughout the
year at 9:00 PM Central time on the 80 meter band (on or near 3580.5 KHz) using
PSK-31 mode.
All hams within range of our signals are invited to join the fun. Dick Hammond,
N0TGR is the NCS for the psk net.

2nd Sunday SPRINT – 7 to 9 PM CDST, around QRP watering holes, exchange is
4sqrp member number. You may want to also give the other station a RST report so
they know how their signal is presented to the Sprint.
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LED Tester Unit.....by Tom – N2UHC
This is a simple LED
tester I built into an
Altoids tin. I got tired
of constantly having to
solder a resistor onto
an LED if I wanted to
check the brightness
with a 9V battery, so I
came up with the idea
for a simple device to
light up an LED just by
plugging it in.
The result was an
Altoids tin with a DIP
socket removed from
an old PC board
installed in it, and a
battery holder
installed inside. A
rectangular hole was cut in one end of the tin, and the DIP socket epoxied into place after
soldering the socket holes on each side together. A 47 Ohm resistor was used between the
socket and the battery holder. I painted the tin and designed & printed out labels from a
computer.
This makes a quick & easy way to check the brightness of LED's. If I wanted to get fancy I could
have chosen different resistors for the different socket holes to provide different current levels, but
I just needed something simple.
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FROM TELEGRAPH TO COHERER –
BACK TO BASICS
BY Phil Anderson, WØXI

No matter where you look in the evolution of electronic communication equipment,
advancements along the way have generally been incremental. Even before the use of
electricity in one way or another, humans started (perhaps) sending cryptic messages over
distances using flares. By 1792 the visual telegraph in France covered most of the
country with 556 stations. Prior to radio the U.S. fashioned the pony express and
followed that in a decade with a telegraph system. Note that tele and graph, from the
Greek meaning distance and write, make up our word telegraph. The electric telegraph
was developed my Samuel Morse in 1837 and Alfred Vail contributed the signaling
alphabet for it. By 1861 the overland telegraph connected the west coast to the east coast,
effectively snubbing out the pony express. That’s where this note comes in, starting with
a look at the basic telegraph circuit.
Figures 1A and 1B display the send-only and two-way circuits. You might think of the
sender-only circuit as similar to a key with code practice oscillator and speaker or
headphones. When you close the key, current flows through the circuit loop, thereby
causing the coil to attract (pull down) the balanced hammer onto the sounder rod. This
action is accompanied by a “click” when the metals meet. When you release to key, the
coil loses its current and releases the hammer, causing a “clack.” A short duration
between the click and clack can be considered a DIT and a longer duration (~ three times
as long) can be considered the DAH. Hence Morse code can be send and heard locally.
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Now consider the two-way circuit, Figure 1B. Two keys, two sounders (coils), and a
battery make up the single circuit loop. Assuming that the key at the far end is left
closed, pressing the key at the near end is all that is needed to close both sounders, with
both producing a “click.” While some early short-distance links used a pair of wires to
complete the loop from end to end, earth ground was soon used as the return wire to
reduce wire cost. As with any change, however, the developers soon discovered that the
resistance of the earth was much greater than any wire. As a result larger batteries had to
be used so sufficient current was available to operate the sounders. A local-only loop
might use a few volts; however, ground returns required several hundred volts, thus
increasing the cost of the venture.
As an aside, early systems used a roll of paper and a pencil to “mark” the dots and dashes
received. It was soon recognized that the operators could copy the code sent by just
listening to the clicking and clacking of the control relays. Naturally the relays, with
minor modifications, became known as sounders.
CW WITH EARLY RADIO
Now let’s take a look at the technology upgrade from wire telegraphy to CW
communication with early radio equipment. As you likely recall spark was once king.
Over time spark transmitters were improved until sparks where generated at a near
continuous rate. The RF received at a distant point could then be considered CW. You
can imagine with the decade of work just completed on telegraphy that many during this
invention crazy era searched for ways to click and clack via radio. The discovery of the
coherer enabled this to happen.
Recall that the coherer is a two-lead device with a small internal gap between its leads
that is filled with metal filings. Once shaken and in the absence of an RF field, the
impedance across the coherer is moderately high. When the coherer is hit with a short RF
signal of sufficient strength across its leads, the filings align and provide for a low
resistance path between the external leads. Once the coherer it tapped again the filings rescramble and the resistance between the leads is again large.
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One early circuit solution that appeared - similar to that for the wire telegraph – is shown
in schematic form in Figure 2. Early experimenters figured out how to use the coherer
and a telegraph sounder together. Let’s identify the players and then we’ll describe the
action of the circuit. A tuned antenna is shown at upper left, including C1 and L1 to assist
in resonating it. The coherer, D1, is shown at bottom left in series with the antenna. The
de-coherer – or bell clapper if you will – is shown close by at “a” and is extended by a
rod to the hammer of the buzzer coil, L2. The usual telegraph coil is shown at middle
right and is labeled L4. Its clapper in turn is connected to the sounder coil, L5, with the
click-clack hammer at top right. L3 is simply a radio frequency choke. The local battery
is shown as B1 at bottom right.
Let’s walk through the circuit, starting with the buzzer at L2. With power applied from
the battery the buzzer runs continually just like an old doorbell assembly. The contacts at
“b” are initially closed so L2 is energized. This causes the de-coherer to strike the coherer
at “a” and open the contact points at “b.” Once that occurs the spring on the hammer (not
shown) – or rotary switch if you will – pulls the contact back up and the operation starts
all over again. Typically the cycle takes a few milliseconds.
Now let’s concentrate on the telegraph relay and sounder action. Without an RF signal at
the antenna of sufficient strength and with the coherer turned off by the buzzer action, the
resistance of the coherer will be high, thus keeping the telegraphy coil and the sounder
from coming on. When an RF signal of sufficient strength arrives at the antenna the
coherer reacts by lowering its resistance on average a sufficient amount to draw current
through L4 and turn on the telegraph coil. This action in turns causes the contacts at “c”
to close and create a “click” at the sounder. Once the RF goes away, the de-coherer gains
the upper hand and turns the coherer off with the help of the buzzer. In effect, the sole
purpose of the buzzer is to cause a “clack” at the sounder once the RF DIT or DAH is
complete. This was just one of many arrangements invented by the new breed of RF
minded telegraphers.
Once headphones became available, of course, the coil in the phones replaced the
telegraph coil and sounder, leaving a receiver with an antenna, coherer and buzzer with
de-coherer. It might be interesting to try copying code using a tuned antenna and a
2N7000 MOSFET driven by a 555 timer along with a pair of headphones attached via an
RFC. 72. WØXI.

A FROSTY KEY 2
by: R.C. – KC5WA
After having brewed single lever paddle key; I decided to try making it smaller and
lighter. I still have scrap 1/4" Plexiglass that I used for dipole insulators. So let’s try it
again. This is what I came up with.
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Using only a common hack saw and a miter box to cut the 1/4" plexiglass. I cut the base
to a smaller size 3.75"X 3.25". I cut 1 piece 1" X 1.25" for the needed Back Plate. The
pieces to form "DOT" and "DASH" adjustment screws plates were cut to 1" X 1". All
pieces are precut and drilled and sanded to give a frosted appearance.
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You can see from these pictures a partial assembly. The Back plate has been mounted.
The DOT and DASH adjustment plates are sporting nuts and screws and ready for
mounting. 4-40 Hardware is used on this one.
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Here the full key chassis has been assembled. A little more hardware to be added.

Assembly complete. I added the cable used a 1/8" stereo plug. Pluged it into my "K1"
tested it and adjusted the contact spacing. Smooth!!
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I added pegging screws to reinforce the plates. It's over built but better to my way of
thinkin'. Surprising how light a touch is needed.
You CAN "BUILD your own a Key"
P.S. IT might be worth while to note. That while epoxy and super glue have great
bonding strength. They DO NOT have great SHEAR STRENGTH. That is the reason
behind the peggin' screws. You do not need to use screws. I did because I had lots of
them. If you drill smaller holes you can use anything from tooth picks to components
leads. The only item purchased was a twin tube 5 minute epoxy.
So I build TWO "SIDESWIPPER" Single paddle keys for $2.00.
Now THAT IS FROSTY KOOL!!!!! 72 de "rc" kc5wa

Share the knowledge and help promote QRP by sending your Articles MS Word or
compatible, help hints, radio mods, antennas, portable operations, mobile installations,
pedestrian mobile, radio reviews, and any non-commercial QRP interest? You do not
have to have a complete article, just give me an idea, pictures, etc, and you get published!
Email the “Banner” at
ozarkqrpbanner@gmail.com

Ozark QRP

BANNER

is a monthly publication

of the Four State QRP Group and OzarkCon. www.4sqrp.com
Editor: Walter Dufrain – K5EST
- Deadline for publications copy is the 25th of each month For news, articles, inquiries for the Banner:
ozarkqrpbanner@gmail.com
Copyright 2013 and all rights reserved – this July 2013 edition of the
Banner. The articles are the property of the writers which have shared their
time and effort to help promote the enjoyment of Ham Radio and/or QRP.
Links or references to individuals or companies or vendors do not
constitute an endorsement of any product or service you may receive from
such sources. Websites and contents used by the author’s permission.
;
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4State QRP 2nd Sunday Sprint
July 14th at 7 to 9 PM (cdst)
any mode and band, except WARC & 60 mtrs, we have an open,
no NCS Sprint to keep the keys and mics active and collect the
valuable QSO contacts that are needed to achieve the W25
awards.
http://www.4sqrp.com/ActivityRecognition.php

Suggested calling idea is.....CQ 4S....and obtain the station’s
4SQRP number for W25 awards. If a non-member, then use
their output power.
There is more at stake than the W25 awards, the most QSO contacts station
by October 1st, 2013, wins the club callsign WQ5RP for the October 4x4
Sprint. With a massive multiplier attached, this may be the most coveted
contact in your logbook for the 4x4 Sprint!

Reporting is easy.....send me an email, before the following
Tuesday night, to
Spike55@outlook.com
Put SPRINT in the subject line then in the text body, indicate
your number of QSO contacts and what mode.
......I will compile the total of entries and post them on the club
yahoo groups reflector, Tuesday night!.....72 & GL.....de K5EST
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