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BayCom
Modem

Low Cost Packet
for PC/ Clones

Features: Software-based PACKET that makes your
computer emulate a TNC. Modem connects from
serial port to RIG. Watchdog timer & reed relay PTT
standard. Operates from 12VDC @ 100ma, wall power
supply included. Uses crystal controlled 7910 chip,
VHF and HF. Lock & TX LED indicators. Free copy of
Version 1.40 English software included.

Kit........ $59.95 Enclosure............... $10
Assembled & Tested in Box

WEATHER FAX

Satellite & HF FAX for IBM / Clones

Shown
with optional .
20 LED Tuning Aid

Features: Processes WEFAX, VIS & IR NOAA, METEOR,
APT, 240 LPM & HFWEFAX. JV Fax 7.0 compatible
Connects to Computer Line Printer Port. The software was
created by Dr. Ralph E. Taggart, WB8DAT. For details see
Chapter 5, Fifth Edition of the Waather Satellite Handbook
Complete Kt ONly ........cocoovvoveveecns $159.95
Assembled & Tested ... $189.95
Optional 20 LED Tuning Aid ......... add $ 40.00

DigiCom > 64 Modem

Low Cost Packet for the Commodore

Features: Software-based PACKET that makes your
computer emulate a TNC. Modem connects from
cassette port to RIG. Watchdog timer & reed relay
PTT standard. Power derived from Computer. Uses
crystal controlled 7910 chip, VHF and HF. Lock, TX &
RX LEDs. Free copy of Version 2.03 software
included.

Complete KitOnly . ........... $49.95
Assembled & Tested.......... $69.95

Smart
Battery
Charger

JUN 87 QST
BY WARREN DION N1BBH

FOR GEL-CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage
reference & three mode charging sequence.
Standard kit is for 12V @ 1/2 or 1 Amp, user
selectable. Can be connected to the battery
indefinately, will not overcharge. Weighs 2 pounds
and measures 4"W x 5%"D x 2%2"H. Finished
enclosure included in kit.

CompleteKitOnly ............ $59.95
Assembled & Tested .......... $79.95

CA Residents add 7.75% sales tax. S&H: $5.00 (insured). Foreign orders ?SA‘
add 20%. For more info or price list, send legal size SASE (55¢) to: SR——

AgA Engmeermg 2521 W. La Palma #K « Anaheim, CA 92801 - (714) 952-2114

FAX: (714) 952-3280

Important

replace it.

MOVING OR CHANGING ADDRESS?

If you change your address without notifying us directly
before the forwarding provision expires,the Postal
Service will likely remove the cover from your issue of
Hambrew, put a change of address label on the cover
with your new address, and throw the remainder of the
issue in the trash. Then they will send the cover back to

. We cannot replace issues lost in this fashion without
charging for the issue and the first class mail to
Please notify us in advance of your new
address to avoid this situation.
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« LETTERS »

e QST -

Well, I have decided, after much hand-
wringing and late-night meanderings about
the house, to step down as publisher of
hambrew.

This decision is not made lightly, and is
drawn from the following facts:

1. hambrew has not built the 5000
subscription base as targeted when the
magazine was conceived. Had every last
subscriber renewed, we would have over 2200
subscribers at present. This alone would not
sustain the magazine, but could cause some
delay in favor of expanded readership. This
has not been the case.

2. Competition from the many QRP
publications, who have increased their project
orientation, has diluted the market for a strictly
builder-oriented publication. This conclusion
is premature and could be argued.

3. Sluggish renewals, and lack of budget to
really pursue and scatter reminders again and
again to potential renewals.

4. Lack of time and manpower: the
magazine is no longer a one-man operation. It
could greatly benefit from a larger staff in its
day to day operation. Yet it will not at present
sustain a one-man operation.

5. Higher overhead of mailing and
transportation. Prices for second-class and
international first class are going up.

6. Increased vendor fees for VISA and
MasterCard transactions.

Up to this point I have had to be a one-man
publication as regards production, sales,
editing, publishing, subscriptions, advertising,
promotion, etc., etc. The magazine could
benefit so much more from a staff of people
who could segment these duties. It would be a

much better magazine for it.

Two Possible Solutions:

1. Sell the magazine at an affordable
price to a ham or group of ham investors who
are fundamentally sound in the area of technical
expertise. This could be done as a "hand-off"
with no up-front payment to buy the magazine
out. This would insure that the magazine
would not simply die with a whimper, but
would have a quite good chance of surviving.
The subscriber base has been established and
there are a lot of us who still believe in the
publication. With another two or more years of
time to grow, and a fresh staff, the magazine
stands a great chance of flourishing and
generating real income.

2. Establish an international organization
which would take over publication and all
other facets of the magazine, as well as adding
a larger dimension to the idea and prospect of
what that organization might eventually
become. More on this on the next page.

Whether one of the above solutions will
prevail or the magazine glubs to the bottom of
the sea of lost magazines, I will not publish
hambrew beyond the Spring, '97 issue. My
personal exigencies preclude the notion of my
continuing beyond that point.

That there have been many others who
have contributed their time and efforts to help
along this magazine is most gratefully
acknowleged. A glance at the tables of contents
of past issues will reveal the recurrence of the
names of many hams who have my undying
gratitude. Thank you all.

hambrew does not have to fold. There are
options that are very possible and do-able. For
#2 above to succeed requires that each of the
readers take stock of what they might contribute
without financial remuneration (initially) to
help make it a reality. I hope you will help.

Sincere 73, George, WFJK
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Kits and DOS Software for
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Milestone Technologies.

Complete line of Oak Hills Research
kits— QRP transceivers and accessories.

CODEMASTER V™ Morse Training— O-
20WPM in 90 days guaranteed! En-
dorsed for military Morse training.

$24.95.

M*LOG™ Logging Software, full featured,
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S&H $5 per order for software, $6 per
order for kits, sales tax in CO only.

Marshall Emm, AAOXI
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Aurora CO 80014-3155
(303) 752-3382
Credit card orders (Visa, MC, Amex,
Disc): 1-800-238-8205

Hidden Antenna
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VHF, UHF, HF Amateur Radio Antenna Kit
For Invisible and Portable/Mobile Applications

Stick It On And

&: Color It Gone!
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It's Paintable!

Kit Includes: 108' super conductive copper
tape, 50 page user manual and connectors.
Hamco, Dept. A, 3333 W. Wagon Trail Dr.
Englewood, CO 80110 (303) 795-9466
Check or MO for $29.95 + $4 S/H

Extra Roll Tape for $19.95




KIT REVIEW

Almost But Not Quite

Marshall Emm, AA@XI / VK5FN

75230.1405@compuserve.com

Ramsey Touch Switch installed in a mouse ( additional photo on page 37).
(Photo above, and photo on page 37 by AADXI | VK5FN)

Review: Ramsey Dual Circuit Electronic
Touch Switch CW Paddle.

Cat. No. TS-1

36.95

Ramsey Electronics, Inc.

793 Canning Pkwy.

Victor, NY 14564

(800) 446-2295

Features:

Two independent switching circuits
Output can be momentary or latched
CMOS circuitry for low current drain
8-12V DC operation

In some countries it is customary to sacrifice
a small animal before embarking on any ambi-
tious endeavour. I sacrificed a mouse to the
gods of kit-building, but I suspect the gods
were busy with something else at the time.

The Ramsey “Ramsey Dual Circuit Elec-
tronic Touch Switch CW Paddle,” looks like a
good idea. And it’s cheap. But cheapisin the
eye of the beholder, and as sometimes happens
the cost of the original kit is the least signifi-
cant expense in a project. No matter how
inexpensive, a kit is no bargain if it doesn’t
work or if it doesn’t meet your expectations for
performance.

A feature listed in Ramsey’s catalog, and
printed on the cover of the instruction booklet,



says “An economical alternative to expensive
CW paddle devices.” The catalog goes on to
say “...kit includes info on using as a key for
CW keyers.” And of course it’s very name
includes the words “CW Paddle.”

In point of fact the kit is most emphatically
not a CW paddle or key. It is an additional
electronic circuitwhich can be used between a
touch paddle [which you must supply your-
self] and a keyer. If I seem to be belaboring
this point, itis because the description is mis-
leading, and in terms of effort the kit is some-
thing less than half of what it says it is— or
would be if it even worked as described.

Assembly:

There are only 21 components to mount,
including 2 IC’s (one of which is not needed in
the “keyer” application). The board layout is
symetrical and quite simple, consisting of two
independent switching circuits; in fact the en-
tire kit is support circuitry for the two IC’s.
The first is a 4011which, which, when trig-
gered, momentarily turns on one of the final
switching transistors (2N3904) depending on
which input has been triggered. A 4013 is
used to latch either output if toggle switch
operation is desired, it can be left out entirely
in the keyer application, but if you go through
the construction sequentially you will not know
that until you read the hookup and operation
instructions after the board is complete.

Construction is really a no-brainer, so it is
surprising that there are at least three errors in
manual. U2 is shown as U5 on the parts
overlay illustration; you are told to install “R1,
1K”when in fact R1 is a 10K resistor; and the
second time they tell you to install R3 they
really mean R4.

To use the unit as a touch keyer, you need to
devise some sort of paddle. A drawing is
provided in the manual, but I wasn’t particu-
larly keen on having a separate unit. So |
sacrificed a mouse. The word “sacrifice” is
used deliberately: almost everybody has a dys-
functional computer mouse or two lying
around, but in the course of preparing mine for
its new life as a paddle, it turned out that the

only fault was a broken wire in the cable, so |
could have fixed it easily enough.

I calculated that if I gutted the mouse, there
would be room inside for the touch circuit and
a 9v battery, and of course the mouse already
has two “switches.” To make the mouse
switches touch-sensitive, I simply applied two
strips of NF@Z’s TapeTenna™ conductive
copper tape. For more info aboutTapeTenna
and its gazillion uses in the shack, call Larry at
(303) 795-9466.

Operation:

The theory of operation runs a bit contrary
to expectations. One would think that a touch
switch would operate on either capacitance or
conductance. Either the added capacitance
from your body is detected, or there are sepa-
rate contacts on the touch plate which are
bridged by your slightly conductive skin. But
no, this circuit appears to be voltage driven. It
expects a current to be conducted from your
fingertip into the circuit.

Where does this voltage come from? Ac-
cording to the manual, “Reliable touch switch
operation depends on your body passing on to
the touch inputs some of the AC 50Hz energy
that’s usually all around us, or a bit of static
electricity, or both.”

Note the word “reliable,” because the manual
admits that in some cases the switch just might
not work.

What I found was that if I had been moving
around the shack, I stored up enough static to
trigger the device once. Somehow I wasn’t
convinced that it would be practical to run
around the shack, send a dit, run around some
more and send a dah....

First suggested remedy from the booklet:
the inputs are bypassed, which makes sense in
an RF environment, but you can remove the
bypass caps if necessary. I have spent many an
hour troubleshooting RF related problems, so
this didn’t look like a good idea. In faimess, it
should be said that this approach might be
appropriate and successful if you are using the
device in some other application than a paddle.

(Continued on Inside Back Cover)



A Tuneable
Lo-Pass Filter

Raymond Megirian, K4DHC

606 SE 6th Avenue, Deerfield Beach, FL 33441

Among the useful ICs of recent years are
the variety of switched-capacitor filter available
for tailoring the audio frequency response of
circuits we use every day.

One such item that sparked my interest was
the MAX 293 low-pass filter by Maxim
Integrated Products, Inc. Here was an 8th
order elliptic filter in a 8-pin DIP package that
included an on-board oscillator that would
generate an internal clock frequency with only
the addition of a single capacitor. This latter
feature got me to thinking how simple it would
be to substitute a varactor diode for the fixed
capacitor and end up with a filter whose cut-off
frequency could be made continuously
variable.

The schematic shows the end result of my
efforts, and yields a filter which is tuneable
down to approximately 450-500Hz. The upper
cut-off frequency can be set by limiting the
voltage applied to the varactor diode at some

specific value. The diode I used has a limit of
around 10V and at this level the filter cuts off
beyond 10kHz. Normally I would set the
maximum voltage for a passband of around
3kHz. In case you are wondering, I did put 2
diodes in parallel, which produced a response
that divided the previous results by two. The
filter now tuned from about 230Hz to somewhat
over 6kHz.

The IC also included an uncommitted op
amp which in this case was used as a 10kHz
low-pass filter at the input. As shown, the
circuit operates from a single 5V supply,
although the device can be used with dual
supplies.

Note that the varactor diode will have to be
one of the high capacity types. These have
shown up at low prices at various suppliers and
present no problem. The Maxim line of ICs is
available from Digi-Key.

K4DHC Tuneable
Lo-Pass Filter
Tuning 100k 0-11
Voltage f l ° S5v
(0-10V) 7] ok
MVAM /1—0-1
104 8 6
22k 3 MAX 10k
+ 293 /10.1
22k 330p
In 41 > » Out
22k
2
1500@ ,,L




A Simple 50 Watt RF
Amplifier

Lew Smith, N7KSB

4176 North Soldier Trail
Tucson, AZ 85749

This 50 watt RF amplifier is easy to build
and uses readily available low cost parts. It can
be built for any single band from 80 through 15
meters or it can be made to work on multiple
bands with external networks.

The circuit of figure 1 uses a 90-cent power
MOSFET in a simple single-ended
configuration. Cl, C2, C3, L1, and .2 compose
a five element harmonic filter. C4 and 1.3 form
an impedance transformation network to raise
the 20 Ohm MOSFET impedance up to 50
Ohms at the antenna terminal.

The unconventional placement of the
harmonic filter ( usually the impedance
transformation network is adjacent to the
MOSFET and the filter is adjacent to the
antenna— not vice versa) was done so that a 20

10

Ohm filter could be used. This lower than
normal filter design impedance makes it
practical to use air wound coils.

Air wound coils do away with the loss, and
also the cost, of powdered iron cores. Usually,
bare wire can be used, thus eliminating the job
of scraping enamel from the ends of the coil.
Furthermore, air wound coils can be stretched
or squeezed to get an exact value of inductance.
However air wound coils are not self-shielding.
This means that coils should be spaced one
(and preferably two) coil diameters from each
other. Adjacent coils should be mounted at
right angles to further insure that unwanted
coupling does not occur.

The input circuit uses four paralleled 2 watt
metal oxide resistors to insure stability. A



ferrite core transformer is used to match the
input to 50 Ohms.

A 48 volt supply is needed for full output.
The very simple unregulated but well-filtered
supply shown in figure 2 works well. Three
12.6 volt, 3 amp Radio Shack transformers
ware used because they were much easier to
obtain than a single 38 volt unit. The unloaded
power supply output is 57 volts, a string of dots
will bring it down to 49 volts, and the voltage
will drop to 46 when the key is held down.
Class B or Class C

On 20 meters the basic class C amplifier
shown in figure 1, requires 5 watts of drive for
a full 50 watt output (6 watts is needed on 15
meters and 4 watts is needed on 40 or 80).
Output falls off rapidly if the drive is reduced.
For example, with 2.5 watts of drive the output
falls to 13 watts.

Class B operation is possible with the
addition of the extra components shown in
figure 3. This mode requires less drive and also
offers linear operation for SSB. In the class B
mode the power gain is a constant 25 from zero
to 40 watts out. Although the amplifier becomes
nonlinear above 40 watts out a 50 watt CW
output can be produced if the input is increased
to 4 watts.

Regardless of which circuit is used, the

drive should be kept under 10 watts. The
MOSFET is likely to be destroyed if the drive
exceeds 15 watts.

Single Band Operation

Component values are given in table I for
any single band from 80 through 15 meters.
Allowance has been made for stray capaci-
tance and the output capacitance of the
MOSFET. The coil winding data assumes a 1/
4" lead length on each end of the inductor.
Multiband Option

Multiband operation is possible if one uses
the 20 Ohm, 22 MHz cut-off Chebyshev filter
of figure 4 plus separate external networks for
each band. On 20, 17, and 15 meters each
external network consists of nothing more
than two short pieces of coax. The coax network
transforms the 20 Ohm output impedance of
the Chebyshev filter to 50 Ohms and also
attenuates the second harmonic by an extra 30
db.

The coax networks are too bulky to use on
80, 40, and 30 meters. Futhermore, neither the
coax network nor the 22 MHz Chebyshev
filter will attenuate the third harmonic of a 40
or 80 meter fundamental. For these reasons,
LC circuitry was used for the 30, 40, and 80
meter external networks. The length of the
coax connecting the amplifier to the 30, 40, or




80 meter external networks should be 2 feet or
less.
Construction

A 5x7x 2 inch LMB # 572 chassis was
used. The MOSFET was heat sunk to the
chassis using a Radio Shack TO-220 mounting
hardware package containing a mica insulator,
nylon washer, nut, and bolt. A small dab of
heat sink grease should be applied to both sides
of the mica insulator to improve thermal
conductivity. At the SO watt level the chassis is
an adequate heat sink and the usual massive
extruded aluminum fins can be omitted.

Instead of an etched board, solder lands
were made by cutting up 1/2 by 1/2 inch pieces
of printed circuit board material. I used a
product sold as GOOP to glue these 1/2 by 1/
2 inch solder lands to the chassis. Two 3/8 inch
wide brass strips ware bolted to the chassis to
allow easy solder connections to ground.

The coils are easy to make. Bare # 14 wire
can be pulled out of the house wiring cable
sold in hardware stores. Note that the 80 mater
coils must use enameled wire to prevent the
close spaced turns from shorting. The wire
should be stretched to remove any kinks. A 3/
8 inch rod or the shank of a 3/8 inch drill bit can
be used as the winding mandrel. The RF choke
was made by winding 40 turns of # 22 enameled
wire on a 3/8 inch plastic rod. The coils were

mounted in zig-zag fashion to minimize
unwanted coil-to-coil coupling.

The meter is a low cost surplus edgeview
unit. A shunt resistor was used to turn the 200
microamp meter into a zero to 2 amp indicator.
I used a 1/2 inch long single strand of a multi-
strand 1/8 inch stainless steel cable for the
shunt. A bit of experimentation was required
to find the right length for the shunt Although
silver alloy solders are usually used to solder
stainless steal, | found regular 60/40 solder to
be acceptable.

Heavy RF currents will destroy some types
of capacitors. Do not use monolithic capacitors
anywhere other than for C5 and C6. Mica
capacitors rated at 500 volts or more should be
used for Cl, C2, C3, and C4. Disk type ceramic
capacitors should be used elsewhere. C7, C8,
C9, and CIO0 should be rated at 500 volts or
more.

Be sure to use metal oxide resistors for R1,
R2, R3, and R4. Wire-wound resistors are too
inductive for RF use.

Although a metal chassis could have been
used for the power supply, I used a 10 inch
piece of a 1 x 6 inch wood plank. Brass wood
screws ware used to fasten the parts. Brass
escutcheon nails were used as solder lugs.
Testing

Before applying power, use an ohmmeter




N7KSB 50 WATT CLASS C AMPLIFIER

forecs oy
Antenna
01,C9
polrer S1A
2 ;—chvr.
Input c7
T
; )
ST ST Misc.
SiB T/R
R1R2 R3 R4 o—o Functions
510, 2W. Each Figure 1 (if needed)
Parts List
C1,2,3,4 See Table I, Mica
C5,6 0.1 uF, 100 Volt Ceramic
C7,8,9,10 0.01 uF, 500 Volt Disk Ceramic
L1,2,3 See Table I
M1 0-2 Amp Meter (See text)
Q1 IRF620 Power MOSFET
R1,2,3,4 51Q, 2 Watt, Metal Oxide
RFC 40 Turns #22 Enameled wire,
closewound on 3/8 inch plastic rod
S1A,B DPDT Switch
T1 5 Tumns Bifilar, #22 Enameled wire
on FT50-43 Core

to check out the T/R switch and to insure that
the amplifier does not present a dead short to
the power supply. If the class B circuit is being
tested, use the ohmmeter to set the arm of the
trimpot to ground.

Next connect a dummy load to the output
and apply power. If the class B circuit is being
used, reset the

potentiometer so that the amplifier draws
approximately 30 milliamps with no drive
power applied. Next tap the key. The supply
current should jump to roughly 1.5 amps and
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the output should be about 50 watts.

On 20 meters this amplifier presents a
2.5:1 SWR to the driver. The input SWR
increases to 4:1 on 15 meters. This SWR may
cause the driver to put out reduced power. If
the input SWR is a problem, it can be reduced
by connecting a 45 inch long shorted coax stub
to the input port. The coax stub should be
removed when operating on 30, 40, or 80
meters.

Final Comments
Low cost MOSFETS are a good choice for



a final amplifier. Recently jumbo sized TO-
247 packaged versions have become available.
These new types have power ratings of up to

Table I: Single-Band Component Values

300 watts. It won't be long before half KW
amplifiers are built with these useful devices.

L1, L2 and L3 are self-supporting air-wound coils, 3/8 inch inside diameter. Enameled #14
wire must be used for the 80 meter coil. Either bare or enameled #14 wire can be used for the

other bands.
15M 17M 20M 30M 40M 80 M
L1,L2| 5tums, 6 turns, 6 tums, 7 tumns, 10 tums, 14 tumns,
16mm 21lmm 15mm 14mm 23mm 23mm
long long long long long long
L3 6 tums, 6 tumns, 7 tumns, 8 turns, 12 tumns, 17 tumns,
19 mm 14 mm 17 mm 16 mm 27 mm 23 mm
long long long long long long
Cl1 150pF 220pF 330pF 560pF 910pF 2000pF
Cc2 750pF 860pF 1100pF 1600pF 2200pF 4400pF
3 360pF 430pF 560pF 780pF 1100pF 2200pF
Cc4 180pF 200pF 270pF 390pF 560pF 1100pF
Figure 2: Power Supply
2.5A
Fuse
120V
AC
" +48V
10,000
uF
63 Volts
C1 10,000 uF, 63 Volt Electrolytic Capacitor
D1,2,3,4 4 Amp, 400 Volt Bridge Rectifier
Fuse 2.5 Amp
T1,2,3 Radio Shack 12.6 Volt, 3 Amp Transformer
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Figure 3: Modification for Class B Operation

Q1
IRF620

Input T 0.1 G D
O )
C11
10k, 1/2w
+48V
Added Parts:
C11,C12 0.1 uF, 100 volt disk ceramic
D1 1N4735, 6.2 Volt Zener Diode
RS 50k Trimpot
R6 10k, 1/2 watt resistor
Figure 4A: Multi-Band Configuration
%
Amplifier With
22 MHz External
Chebyshev Network
Filter

Changes Required For Chebyshev Filter

C1 200 pF Mica
C2 780 pF Mica
C3 780 pF Mica
Cc4 420 pF Mica
L1 6 Tums, 15mm Long
L2 6 Tumns, 17mm Long
L3 6 Tumns, 15mm Long
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Figure 4B: Coax Networks For 15, 17 and 20 Meters

Amplifier With
Chebyshev
Filter
15M 17M 20M
Ayl 82" | 38" | a0
Ao | 46" [ 54" | 69"

To
Antenna

Breadboarded version of the 48 Volt power Supply.
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Figure 4C: External Networks For 30, 40 or 80 Meters

To L1 (x) L2 (x) L3 (x) o

Amplifier Antenna

,];m (x) ;cz (x) /103 x) lc4 (x)

Except for C1 (x), use the values given in Table I for
L1, L2 Etc. For C1 (x), use the Table I value given for C3.

A3 f x I
. H 1/4" +
1. ' __®<-| 1/2..>®<1 1/2-»,.»@!. 3/4"
: ' \ :
'-d; o 8t
PRI Switch Holes for _flrst b_rass MOSFET 2 1/2"
grounding strip mounting
| hole
]
\
]
o | e O-eememees Qoo RS
E
'
Holes for second brass
grounding strip
\
\
\
S SR S S
Meter ‘
\ 1"
\ 5 v
- 7" -

Top View of Chassis Showing Hole Locations
(Not to scale)
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Reviewing the dBm Meter

John Pivnichny, N2DCH

Radio experimenters need a way to measure
relatively weak RF signal levels in their re-
ceiver circuits and filters. A dBm meter is a
handy item to have and especially if it covers
a 60 to 80 dB range (over 1000: 1 ratio of signal
levels). This article reviews the circuit pub-
lished in Electronics Now magazine of Sep-
tember 1995 pages 112-113 and 158-159.

Figure 1 shows the schematic for the rela-
tively simple meter with an 80dB range. It’s
based on using the RSSI (tuning meter) output
of the well known and low cost RCA FM
IF integrated circuit CA3089. The frequency
range is 2 to 20 MHz. However the meter can
be used for comparison purposes for frequen-
cies up to 50 MHz.

One problem with the RCA part is that its
RSSI output is not linear for strong signals, see
figure 2. A diode and resistor combination is
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used to shunt some dc current around the
100uA meter movement at the high end to
“straighten out” the curve.

Building the Meter

You can build the meter from scratch or else
purchase a complete kit shown in photos A and
B from Unicorn Electronics.' Most of the parts
are soldered into a 1 1/2" x 2" circuit board.
This board is then mounted in the case along
with the meter movement, switch, BNC con-
nector, and battery holder. Final connections
are made and that’s it. The whole assembly can
be completed in one evening. The kit included
every screw, nut etc. needed except for some
solder and 8-AA batteries.

Calibration



You calibrate the meter by feeding an RF
signal into the BNC connector and adjusting
its level for a dc voltage on pin 1 of IC1 of 2
volts. Then adjust the calibration pot P1 for a
reading of -50 dBM on the meter face (in the
center of the meter scale).

[ used a home-brew signal generator ? with
an adjustable level control for this procedure.
I setit at 10 MHz and connected it directly to
the BNC jack on the front of the meter. If your
signal source doesn’t have a level control, you
can use an attenuator box or just a 1k ohm pot
in series with the signal lead to set the level.

Another way to make this adjustment would
be to wind a two turn coil one inch in diameter
using hook up wire and connect it to the BNC
jack on the meter. Then use a dipper set to 10
MHz and couple the dipper to this two turn link
by inserting the dipper coil inside the link coil.
Adjust the positioning of the two coils for a dc

The dB scale

I’ve found it’s helpful to keep the following
ratios in mind when using dB readings:

avoltageratioof 2tol = +6dB
avoltage ratioof 10to1 = +20 dB
avoltage ratioof 1/2to 1= -6dB
avoltage ratioof 1/10to 1 = -20dB
apowerratioof 10tol = +10dB
apowerratioof 122tol= -3dB
apowerratioof 1/10to1= -10dB

Also when measuring RF signals you will
have a sine wave, unless there are harmonics
present or multiple signals. With a sine wave
the following applies:

rms voltage = .707x peak voltage = -3 dB
difference

voltage of 2 volts on pin 13. Then set P1 for- rms power = .5x peak power = -3 dB
50 dBm on the meter face. difference
2.2k
R6
D1
1N914

0-100 wA

CA 3089
1
ﬂ ,%CJOUO
51%.01
BNC c1 [R1¢cC2

.02
T&

Figure 1: dBm Meter Circuit
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So what’s a dBm? By definition zero dBm is
an rms power ofone miliwatt (usually dissi-
pated in a 50 ohm load)

0 dBm =224 mV rms across a 50 ohm resistor
0dBm =316 mV peak across a 50 ohm resistor

So, for example, a signal of -30 dBm is 1/1000
of a miliwatt or just one microwatt. This signal

will have a rms voltage of 7 milivolts across 50
ohms.

6
5 A Figure 2: CA3089 Input vs. Output {,-"f-
/
W 47 /
y
PO
st~
= -
2 1 r_,-«""
.] B _./"“-
T
_.—"_FF—FF
U T T T T T
-100 -20 -e0 -40 -20
Pinl - dBm

Measuring a Filter

I've found the dBm Meter to be very useful
for checking out bandpass and low pass filters.
By plotting the attenuation vs frequency curve
I can make sure that a filter I've built has the
correct characteristics. See figure 3 for a typi-
cal set up.

Signal
Generator

dBm Meter

©,:
50 0

Bandpass

N\

L o (o]
Filter "]\ B P

Figure 3: Typical Test Setup
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Crystal Filters

Is that crystal filter in your QRP radio per-
forming? How wide is it? Is 4 poles enough? [
use my dBm Meter to measure the passband of
my crystal filters. But note that a very stable
signal generator with vernier dial is needed.
Also, most crystal filters have higher than 50
ohms termination impedance. Let’s say you
have a 4 pole filter (4 crystals) with 200 ohm
impedance. Use the set up in figure 4.

The matching resistors will each introduce
12 dB loss. But this will not change the shape
of the attenuation curve of the filter because all
frequencies are reduced by 24 dB.

Checking for RF signals

Is that VFO working? Suppose you try to
check the output frequency of a VFO circuit
with your frequency counter and get no read-
ing. Is the signal too weak for the counter or is
there no signal at all? This dBm Meter can read
signals much weaker than most counters. Of
course the dBm Meter won'’t tell you the fre-
quency.
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Field Strength Meter

A dBm Meter makes an excellent and very
sensitive field strength meter. A simple whip
antenna will suffice for many readings. You
can measure antenna pattermns and adjust match-
ing networks to maximize radiated power.
This particular meter is about 1000 times more
sensitive than the simple diode meters de-
scribed in radio handbooks. Because it’s bat-
tery powered, you can take it out where the
antenna is located.

Conclusion

Overall I've found the dBm Meter to be a
very useful instrument to have around the
shack. A simple one like Figure one can be
built up at a low cost. So if you’re going to be
experimenting with RF signals, then I’d rec-
ommend adding one to your equipment.

References

[1] A complete kit of all parts including circuit
board, drilled case, and meter with dBm scale



Announcing
The MXM Simple Transceiver

eDouble-Conversion Superhet

eElectronic Instantaneous o : S
eTransmit Monitoring
eSuperb Sensitivity
eTwo to Three Watt Out
eSingle-band Design
eDual IF Filters
eVariable Bandwidth
eVariable Pitch : i :
©100-1500-Hz  Selectivity i s R ——
eCase & Tuning Capacitor Included

©20-, 30-, 40-, or 80-meters

MXM Industries announces their new conceptin QRP high-frequency equipment for the home builder, the
Simple Transceiver! This revolutionary new design permits the experienced homebrew constructor to have
the finest QRP station in existence today. Based on the MXM line of Simple receivers and transmitters, the
selectivity and sensitivity of this design are unmatched by any other equipment at any price! The complete
station is on a board that is only 3-1/2 inches by 4-1/2 inches in size—just right for that portable or backpack
rig you've always wanted! The tuning capacitor, bandwidth capacitor and cabinet are included in the kit.
The cabinet is 0.040-inch aluminum, 6-1/2 inches wide by 5-1/2 inches deep by 2-1/2 inches tall.

All you need is a volume control, coax connector, and jacks for power, keying, and audio output, and you're
on the air!

The Simple Transceiver is covered by the MXM warranty — If you can’t make it work, send it back and WE

WILL!
vtropUCTORY PRICE $7 29,95 5 Shipping & Handling
©1994 MXM Industries

’vl)" INDUSTRIES —
Rt 1, Box 156C * Smithville, TX 78957 * 512-237-3906

o Time to Renew Hambrew?e

Check your mailing label for the expiration date of your subscription, and
don't miss a single issue! Hambrew - The Builder's Choice!
$10 per year mailed Second Class
Hambrew « POB 260083 « Lakewood, CO 80226-0083
VISA or MasterCard: Call 303-989-5642

-0 71

[Name Call
lAddress
ICity State Zip

jCvisA OOmc Exp:

Foreign Rates: $21/year; Canada, Mexico $15/year

I
e e e e o o o o e e e e e
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Signal
Generator

2000 200 Q

fine

O | 1500 Crystal | 150 O
SR Lilter ®

50 O

Figure 4: Matching Crystal Filter
With 150 Ohm Resistors

dBm Meter
50 Q

\ |®@®

dBm r

is available for $49.95 from Unicom Electron-  $3.50 shipping and handling. New York State
ics, Inc. Valley Plaza Drive, Johnson City, NY  residents add local sales tax.

13790 (607) 798-0260. They also have a

0-100uA Meter movemewnt with dBm scale  [2] “Calibrated Signal Generator,” 73 Maga-
for $18.75 and a circuit board for $3.00. Add  zine, July 1992 pp 26-30.

(Continued from page 8)

23



ZHN 0S %0 IR

|

It may be nice — or even
advantageous — but it’s not necessary
to live under an aluminum overcast of
beams to enjoy 6 meters.

Stacked killer arrays may be the
order of the day in some places, but they
are the exception rather than the rule.
After all, how many of us need or even
want 14 elements on a 61-foot boom at
60 feet so we can work 6 meters? And
how many of us would have a spare
Chevrolet engine to turn it once we got
it up there?

Fortunately, 6 meters is a lot more
casual than that. It’s possible to get
some solid enjoyment from a pure-
vanilla beam or quad of 2, 3 or 4 elements
at just above roof level and tumed with
a simple tv-type rotator. If a small
beam is out of the question, try a vertical
or reliable j-pole.

It’s not necessary to limit yourself
to beams from the Cush-KL-Gain
crowd, either. Several small companies
are making 6meter beams and quads
with reasonable dimensions and price
tags, and they give the 6-meter
enthusiast a variety of sources from
which to choose.

In no special order and with the
warning that none of these has been
tested by me, 6-meter antennas are
offered by:

NEW WAVE ANTENNAS: If
you have a QST for January 1995, look
at the cover photo of the rover vehicle
belonging to Randy Simons, NOLRJ,
owner of this company. Look carefully
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Deep Six
Fred Bonavita, W5QJM

PO Box 2764
San Antonio, Texas 78299

at the 6-meter beam on the top of that
stack, and note that the elements are
folded back on themselves — an
unusual and space-saving move. Randy
has 3-, 4-, 5- and 6-element beams
available. Write for his catalogue at
3320 South Knox Court, Englewood,
Colo. 80110. The phone is 303-761-
1458.

KWAD-KITZ: This company
offers a 2- or 3-element yagi designed
with portability in mind. Loosen two
screws, and it breaks down in easy-to-
pack sections. Catalogue: Box 16643,
Sheboygan, Wis. 53082-1643. Toll-
free number: 888-531-3100.

RUTLAND ARRAYS: Rutland
has been around for a while, and has
earned a good reputation among 6-
meter enthusiasts. It has 4-, 5- and 7-
element beams. Catalogue from 1703
Warren Street, New Cumberland, Pa.
17070. 717-774-3570.

FAIR RADIO SALES: Long
known as a fine source of hard-to-find
components and surplus military gear
(some of which work on 50 MHz), Fair
Radio lists a collapsable log-periodic
beam. Built for the military, it tunes
from 30-70 MHz. The catalogue is
available from Box 1105, Lima, Ohio
45802.

MALDOL USA: An interesting
2-element beam with both elements
fed highlights this company’s
catalogue, which is available from 4711
NE 50th Street, Seattle, Wash. 98105.

(Continued on page 31, bottom)




Labels for Project Cases
George De Grazio, WFOK

30w RECEIVER

The frequency values and their locations on the panel must be located
and lightly indicated in pencil prior to application of the transfer type (see text).

We have received many inquiries into tech-
niques for dressing out the front of project
cases.Many hard lessons and trial and error
have resulted in durable labels which do not
abrade or disappear after many hours of use.
The key to durability is protection through
application of several layers of sprayed trans-
parent overlay.

When I built my first project, I was very
proud of it and did not wish to putitin a tuna
can. [ can appreciate using available free
materials to cut costs or for a unique presenta-
tion, but I wanted my project case to have as
nearly a commercial appearance as possible,
given my limited tools and fabricating facility.

Materials Needed

Transfer type: The Datak brand sheets that
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were previously available at Radio Shack have
been discontinued by them. These are pro-
duced for use in amateur radio and CB appli-
cations. A little sleuthing with the help of Bill
Hickox, KSBDZ, led down the trail to Radio
Parts (Co.?) in New Orleans, Louisiana'. At
press time, no prices on their sheets were yet
received, but a phone call disclosed that these
were, in fact, Datak-brand transfer sheets for
amateur radio and CB use. We will confirm
prices in the next issue.

“Transfer type” is basically a pressure sen-
sitive, rub-off type decal that requires careful
alignment before application. There are guides
on the sheet to help with this. If the project case
is freshly painted, give it at least 24 hours’
drying time before applying the transfer type.

Paint: I use spray enamel for project cases,



Above, below: Examples of shaped panels using a bandsaw. White (i.e.,
reversed) transfer type was applied to the painted project case.

and prefer the type sold at Ace Hardware,
though any good enamel is certainly alright to
use, and another good source, though more
expensive, is a hobby or model shop. They
usually have some interesting shades of gray
(my personal favorite color for radio cases)
available.

PCB: 1 like to shape a single or double sided
pc board for use as a label “panel”. That way,
it can be removed for frequency calibration,
etc., or reworked if a mistake during transfer of

the type occurs. [ use a matte-white appliance
spray paint usually for painting frequency read-
out or front indicator panels. It accepts the
transfer-type most readily.

Drafting Pen and Ink: For circles and small
lines on a frequency dial, I like to use a gravity-
fed drafting pen and drafting compasses (see
the photo at the beginning of the article).

Krylon-brand Fixative: After the type has
been transferred, the front panel is lightly
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fixed with a commercial transparent fixative
spray such as Krylon. It is available in hard-
ware, hobby and art stores.

Procedure

If a panel is being fabricated for application
to a project case, and rounded (i.e., “radius”)
corners are desired, they can be rounded by use
of a pair of tin snips, then smoothed with a
small file. The whole pcb is then sanded on the
presentation side for painting. I use a 220 grit
emory paper, though a fine grit sandpaper
works also. This is important to remove any
grease or oil on the surface, and to make it most
receptive to the paint.

The painting part is an art (craft?), and must
be practised carefully for best results. Try not

give the whole surface a very light coating of
fixative. A heavy coat will dissolve part of the
type surfaces and will destroy the appearance
of the panel. Start with two very light dustings
of fix, which, when dry, can then be coated
more heavily. A commercial, sprayable ver-
sion of Damar varnish can also be used for this,
though it tends to yellow more with age.

I like to attach the panels to the case with
four small bolts, in case [ need to remove them
later.

The main fun in fabricating your own panels
and project case fronts is having a customized
layout for your controls with a professional
appearance. The more time taken in the craft of
this facet of the process, the more fun in the
operation of the project!

[ have not dealt here with the some of the

Fitting and re-fitting: A panel , prior to lettering, is checked for final position.

to apply the paint in one coat. Several light
coats work best, and baking in the oven be-
tween coats insures a good bond (bake until
just hot enough to handle). At the very mini-
mum, be sure to bake the paint at the end of the
painting process. Failure to do so usually re-
sults in the removal of paint in chips when the
transfer type is rubbed onto the surface of the
project case or panel. If this happens in mod-
eration, it can be retouched by spraying some
of the paint onto a piece of paper, then using a
small touch-up brush to "spot" the defect(s).

I apply transfer type with a special burnish-
ing tool purchased at an art store. Any smooth
surfaced tool will work fine. Some folks use a
ballpoint pen (tip or base).

Once the type is on the panel or project case,
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many other options (some much simpler), like
using CAD layouts or Word Processors to set
up the type, etc. These can be very useful also.
Scrap plastic, such as found as containers in
delicatessens and supermarkets are excellent
free sources of protective covering for labels
printed on paper or card stock.

Footnotes:

1. Datak sheets are available from
Radio Parts, 1331 Prytania Street,
New Orleans, Louisiana 70130
Information: (504) 581-5959

No prices available yet.
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This gorgeous rig was built by Raymond Megirian, K4DHC, of Deerfield Beach, Florida.
Ray tells us

" I've been inactive since 1954 but have never stopped experimenting and
building projects I've dreamed up. I recently became interested in QRP operation
and built the all-band HF transceiver shown in the enclosed photos. It runs 10
watts max output ssb and cw. Features include 6-digit frequency readout,
synthesized LO, cw filter, etc.. I built this rig for a good friend of mine, NI4Q,
who lives in Orlando and he's had a ball with it. | have now completed a similar
rig for myself and have had several QSOs with NI4Q on 40 and 75, Hi!

(photos by K4DHC)
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My List of Mail Order

Electronics Companies
John Woods, WB7EEL

Jiw@jfwhome.funhouse.com

Here is my list of companies which will sell electronic components in small quantities. Many
of these places I have bought from, several I haven’t. Being a ham radio operator, I am most
interested in RF components, and in particular, air variable capacitors, which tend to be scarce
(and tend to be used or surplus even if I've otherwise labelled the seller as “NEW™),
Categories are: * NEW COMPONENTS: Distributors and sellers of new components, or “new
and some used” in a couple of cases.e SURPLUS ELECTRONICS: Usually overstocks,
occasionally used equipment. Ideal for stocking the junkbox, usually have dependable stock lines
of resistors, capacitors, and some semiconductors, but won’t have those LCD modules forever...
An invaluable resource, don’t shy away from them.e SPECIALTY COMPONENTS: In particu-
lar, crystals and toroidal cores. * KITS: Ham radio kits, random electronic kits, whatever they
have. ¢ LITTLE GUYS: Separated out because of some twisted sentimentality, I suppose.
Intended to honor one or two ham spare-bedroom operations. Note that sending $1 along with
catalog requests is a big help for these folks. * PUBLICATIONS: A small selection of
publications dealing with electronics, especially RF electronics. « QRP CLUB PUBLICA-
TIONS: Clubs for low-power amateur radio enthusiasts; frequently have publications with quite
a bit of technical content (which is why I’m a member of QRP clubs headquartered thousands
of miles from where I live. Note, this is generally practical technical content (how to build it)
rather than theoretical technical content (why it works), but definitely more than Contester’s
Quarterly.

Note on shipping costs: I don’talways update these frequently enough, and they’re generally for
continental US unless otherwise mentioned.

SPECIALTY COMPONENTS:

JAN Crystals

2341 Crystal Drive, P.O. Box 06017, Fort They make crystals too. They were the cheap-
Myers FL 33906-6017 est last time I ordered, but I don’t have an up-

800-JAN-XTAL (Monday through Thursday)
813-936-3750 (FAX)

813-936-2397 (plant)

They make crystals. Minimum order is $10,
which might be one crystal, or might be two.
Crystek Corporation

2351/2371 Crystal Drive, P.O. Box 06135
Fort Myers FL 33906-6135

800-237-3061 (M-F) (US and Canada but not
Alaska and Hawaii)

813-936-2109

813-939-4226 (FAX)

to-date price list. It took about 4 weeks, and
they had said it would take 6.

CM (International Crystal Manufacturing Co.,
Inc)

701 W. Sheridan, PO Box 26330

Oklahoma City OK 73126-0330
800-426-9825

More crystals. They were more expensive, but
they have lots of pre-made crystals for various
rigs, so they would probably be faster.




Amidon Associates

3122 Alpine Way

Santa Ana, Calif. 92074

714-850-4660

Toroid cores and related things. Very fast
service. Now takes MC/Visa and phone or-
ders. I think this is their current address, they
seem to move a lot.

Palomar Engineers

Box 462222

Escondido CA 92046

619-747-3343

619-747-3346 (FAX)

Toroid cores and shielding beads, baluns, fre-
quency meters, etc. Call for free catalog.

RF Parts

435 South Pacific Street

San Marcos CA 92069

800-RF-PARTS (Orders only)
619-744-0700 (main order line & delivery
info)

619-744-0750 (customer service, warranty,
tech & applications, 10AM-4PM)
619-744-1943 (FAX)

Tubes and transistors. $2 handling below $20
for US orders; $5.50 minimum handling for

Canadian orders; they take foreign orders (but
no handling infowas given in the QST ad).
K2AW'’s Silicon Alley

175 Friends Lane

Westbury NY 11590

516-334-7024

Free catalog, $10 minimum order. Semicon-
ductors, in particular high-voltage diodes.
Small Parts, Inc.

New address and phone, 23 Dec 91

13980 NW 58th Court

P.O. Box 4650

Miami Lakes, F1. 33014-0650
305-557-8222 Order department
305-557-7955 Customer Service (ask for
Mirta)

305-558-1255 Catalog (ask for Elizabeth)
305-557-8004 Custom-made Parts (ask for
Ziggy)

305-557-8005 Non-standard Sizes of
catalog parts (ask for Eric)

800-423-9009 Toll free FAX line

$12 minimum. Mechanical parts, metal stock,
Teflon(R) sheets, tools,

wire-size drill bits (as in #61 size for PC board
holes).

(Continued from page 24)
206-525-1896.

CUBEX ANTENNA Co.: This company
has made a line of well-respected HF quads for
years, and it has recently added a 2-element
quad for 6 meters to its line. Catalogue is
available from 2761 Stadium Street, Unit E,
Brea, Calif. 92621. 714-577-9009.

M?: Another company that’s been
steadily building a name with its beams and
mobile antennas, M? has yagis of from 5to 11
elements with booms as long as 50 feet.
Catalogue from 7560 North Del Mar Avenue,
Fresno, Calif. 93711. 209 432-8873.

BUILD IT YOURSELF: It’s always
possible to roll your own beam quad for 6
meters. The elements are not difficult to make,
and feed systems do not have to be elaborate.

Beginning with QST for August 1982, the
ARRL has printed and reprinted an excellent
piece on building beams, based on work by the
National Bureau of Standards. It has appeared
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in various editions of the ARRL Handbook
and/or its Antenna Book.

Other pieces on 6-meter beams can be
found in the Amateur Radio press over the
years. Some typical offerings are in ham radio
for July 1988, CQ for July 1980, and QST for
June 1980. An interesting piece on the Omega
Match for feeding beams appeared in CQ for
January 1980.

One major problem facing would-be beam
builders is where to find tubing and mounting
hardware. Building-supply and some hardware
stores stock aluminum tubing, usually in 12-
foot lengths, which is ideal for 6-meter beams.
Texas Towers also sells tubing: 1108 Summit
Avenue, Plano, Texas 75074.

800-272-3467.

Rutland Arrays lists beam parts in its
catalogue, and another source is Cubex, which
sells sturdy boom-to-mast couplers, spiders
and other components.
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— EMTECH QRP Kits ——

The NW8020 series of Monoband transceivers for 80, 40, 30
and 20 meters.
Full 5 watts out, real QSK, crystal ladder filter with variable
bandwidth.
RIT and speaker audio.

BANDWIDTH

5
9

$75 + $5 S&H

Optional audio filter for pulling out the weak ones.
$20 + $2.50 S&H

EMTECH [Ladder Grabber

e No More Broken Ladder
Line Connections

eTested At 1 KW

e Supports 150 Ibs.

e Special Plastic Resists UV
Rays

e Stainless Steel Hardware

e Convenient and Uersatile

e Connections May Be Sealed

e Use With Any Open Wire-
Fed Antennas, Dipoles, ME—‘—:H
Loops, Inverted Uee, Etc. 3641 A PREBLE ST.
’ ’ —— BREMERTON, WA 98312
\ N\ (360) 415-0804

32




DESIGN BASICS SERIES

Thoughts On Theory

Transistor Biasing - Part IV
James G. Lee, W6VAT

Figure la:
Three Additional

Bias Methods
(Example One)

Signal
Input

Vee

..............

There are three other types of biasing
sometimes seen in circuitry, and two of them
use negative feedback to reduce the effect of
changes in temperature and B. FIGURES 1a,
1b, and 1c show their application. FIGURE la
shows base bias with the bias resistor R
returned directly to the collector rather than
the supply voltage V .. This provides negative
feedback by reducing the voltage available to
generate the base current. If f increases for
some reason, the collector current increases
thereby lowering the collector voltage V.
This then reduces the base current and tends to
offset the rise in B.

FIGURE 1b shows this same technique
applied to base bias with emitter feedback.
Recall in TRANSISTOR BIASING - Part 1, 1
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showed how adding an emitter resistor to a
base-biased stage provided negative feedback
to stabilize the circuit against increases in f.
Collector feedback takes that concept one step
further. An increase in B causes a greater
voltage drop across the emitter resistor R
lowering the collector voltage V . This then
provides even less voltage across R, further
reducing the base current and the effects of .
Again use Ohm'’s law to calculate the new
value of R, from the value of V  rather than
VCC’

Finally, FIGURE lc shows a two-supply
method of biasing. Here a second supply, V
- of opposite polarity to the collector supply
V. - is connected to the emitter through R

CcC
As in Part II, R, is made about 5 times the
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intrinsic base-emitter resistance r, . Soif R is
made much, much less than B times R the
collector current wil be primarily a function of
Vi /R; significantly reducing its dependence
on B Thisis good from an operating standpoint
but requires a second supply which may or
may not be desirable or available. Note that
since the collector current and the emitter
current are essentially the same, the second
supply must have the same current capabilities
as the normal collector supply.

IMPEDANCE MATCHING

Last time I showed how the output
impedance seen by an amplifier changes when
you add the input impedance of another s tage
to its collector load resistor, R, (Remember
you can think of impedance as AC resistance).
When a signal is applied the operating
conditions of the amplifier, then follow the AC
load line rather than the DC load line. The
maximum unclipped peak-to-peak voltage is
reduced because of the lower impedance seen
by the collector of the first stage. If this lower
impedance does not allow you to develop as
much gain as you need, there are some things
you can do to change it.

The input impedance of a common-emitter
stage is made up of the parallel combination of
any biasing resistors, the intrinsic base-emitter
resistance r,, and any unbypassed emitter
resistance. Recall that if the emitter resistance,
R_, is bypassed it is not visible to the signal.
FIGURE 2 shows the AC schematic
representation of two typical low frequency
transistor stages. The bias resistors are in
parallel with the input impedance of each
transistor. In this case, the emitter resistance is
not visible to the signal since it is bypassed.
The intrinsic base-emitter resistance r,_ in ohms
is equal to 26 / I where I is in mA.

Normally the bias resistors Rg and Rg are
much greater in value than r, , and can be
neglected. If the stage draws 1 mA of emitter
current. then r,_is 26 ohms, which is very low.
If it weren’t for our old friend B, it would be
practically impossible to put a signal through
the transistor. Beta has the effect of multiplying
r,. SO the true input impedance is Bry,. For B
= 100 the input impedance is now 2600 chms.
This is a much more manageable value, and if
the load resistor Ry_is 1000 ohms, then its
parallel value with 2600 ohms is 722 ohms.
This is close to the DC load value of 1000
ohms. Put another way the slope of our AC

Input Impedance of Q1
is Beta times "he

Figure 2:
AC Circuit Equivalent
of 2 Stages
1
Signal e Q2 ,
Input Signal
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r —0
be be
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Input Impedance of Q2

) ) .
is Beta times be
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Figure 3:
Unbypassed Emitter Resistance

R'_Increases Input Impedance

Signal

Input

rbe

Input Impedance is
Beta Times (rbe+ R'E)

Q1

— C1

load line is now beginning to approach the
slope of the DC load line, and the peak-to-peak
output voltage swing is increasing .

Of course if the transistor draws more
current, rbe will be proportionately smaller,
and the total AC impedance will drop low
again. But there are at least two ways out of all
of this. First you can again use our friend f in
a way to keep the impedance high. Simply
choose a transistor with a higher B, assuming
the transistor will work in the circuit. For
example, if you use a collector current of 2
mA. then ry, will be 13 ohms and the input
impedance will be 1300 ohms for f = 100. By
choosing a transistor whose f8 = 200 however,
the impedance goes back to 2600 ohms.

A second way out of this problem is to make
part of the emitter resistor visible to the signal.
In FIGURE 3 by making part of the emitter

resistor visible to the signal, it adds to r,,, and
36

when the series combination is multiplied by
the input impedance increases dramatically. If
you make the AC (or unby-passed) part of the
emitter resistor R; equal to 50 ohms. then at 1
mA collector current, the total input impedance
is 50 + 26 = 76 ohms. For B = 100, this make
the total input impedance = 7600 ohms. This
makes the AC load seen by the driving stage =
884 ohms. Again in the right direction for
more output, but all this has a price.

When all or part of the emitter resistor
becomes visible to the signal, it reduces the
signal handling capability of the stage. In
essence it adds AC degeneration since it
develops a voltage across the unbypassed
resistance R’ that is “in phase” with the
applied signal. This lowers the input signal
seen by the transistor. and consequently limits
the gain of the stage. It also affects the low
frequency response somewhat, although this is



usually not enough to worry about.
AMPLIFIER GAIN

The voltage gain of a common-emitter
amplifier is easily found by dividing the
output voltage v, by the input voltage Vin:
Often this ratio is designate by the letter A. or:

A=Vout/ Vin

The input signal voltage is the product of the
base current iy, times the input impedance
PBrie, The output signal voltage is the collector
current fi, times  load resistance ry , where rj_
is the total impedance seen by the driving
stage.

So A becomes:

A=ipBrp /ipPrye, and so A =1y /1.

If there is any unbypassed emitter resistance.
R’E, it must be added to ry,, thus lowering the
gain of the stage. The complete formula for
gain is then:

A:l‘L/ (I‘be+ R’ E)

How much effect does R’g have on the total

gain of the stage in our example above? The
AC load resistance was 884 ohms and with
R’E = 50 ohms, then:

A=884/(26+50)=11.6

The logarithm of 11.6 = 1.07, and since we
are talking voltages this value is multiplied by
20 to equal a bit over 21 dB. But without the
50 ohms in the circuit you find:

A=722/26=278

This appears to be a good place to stop and
let you catch your breath. If you have problems
with biasing transistors. and are a bit confused,
it helps to review the material presented in the
past few installments. You can easily see the
design of a transistor amplifier begins with a
number of variables which you have some
control over. The collector current. the desired
load impedance. the transistor’s B. and the
stage gain are just a few you can choose. You
may have to accept compromises on such
things as gain. and input/output impedances in
order to get the circuitry you want. Again note
that I have used only Ohm'’s law in all of the
equations up to now. But the mathematics are
simple and with a little patience, a good sharp
pencil, and some scratch paper you can design
the circuitry you want. - W6VAT

Subscription Renewal
Thime?”

If your subscription is coming up for renewal, please extend it to the
Spring '97 issue only. Example: U.S. subscription expiring Fall, '96 would
renew to Spring, '97 thus: Winter, '97 = $2.50
Spring, '97 = $2.50
Total = $5.00.

We will be discontinuing our VISA/MC service on August 31, 1996, so
order now for renewal! Please do not send 2-year renewals!




CLASSIFIED ADS

A Reader Service of Hambrew - No charge to subscribers to place one ham-
related ad per issue, limit 15 words, 25 cents per word thereafter.

Commercial or non-commercial subscribers, no minimum. All ads must be related to amateur radio.
Hambrew does not vouch for nor guarantee the reliability nor legitimacy of any item or company
represented herein. Deadlines: Sept.1 (Autumn), Dec.1 (Winter), March 1 (Spring)

June 1 (Summer). We reserve the right to deny publication of any ad. Copy To:

PO Box 260083, Lakewood, CO 80226-0083. Sorry, no phone orders on classified ads.
Prepay only.

Need Manual for Yaesu FT208R HT. If
available, please xerox and send a copy. Will
pay for costs. Ken Mahoney, K60OPG, 2036
Revere Ave. San Francisco, CA 94121, (415)
282-4807

CHASSIS AND CABINET KITS: #10SASE
5120-H HARMONY GROVE RD., DOVER,
PA 17315. 717-292-4901 EVENINGS
2N4416A FETs for sale. Prime/JAN devices
in ESD pack 10/$6.00 PPD to KC5RT, 701
Oakridge, Liberty, MO 64068

The History of QRP in the U.S. 1924-60 by
Ade Weiss KBEFG/W@RSP. 208 pages, 56
photos/16 illustrations-WIFB: “I recommend
this book for your Amateur Radio library, even
if you never become a member of the fast-
growing QRP fraternity..."
WB8UUJ:“something to warm the cold winter
nights with good memories..” $12/1st Class
($10 Sen. Cits.) AdeWeiss, 526 N. Dakota St.,
Vermillion, SD 57069

Builders! Hard-to-find ceramic rotary
switches. Ideal for bandswitching, antenna
tuners, etc. Four wafers with single pole, five
positions on each. Limited supply. $5 post-
paid. Limit one per person. Unfilled orders
returned. Fred Bonavita, W5QJM, Box 2764,
San Antonio, TX 78299-2764
ELECTRONICS GRAB BAG! 500 PIECES
OF NEW COMPONENTS: INDUCTORS,
CAPACITORS, DIODES, RESISTORS. $5
POSTPAID. ALLTRONICS, 2300 ZANKER
RD., SAN JOSE, CA 95131

Simple QRP Kits: Communications-Qual-
ity Receivers, Transmitters, Guaranteed to
work! SASE for catalog: MXM Industries,

38

Rt 1, Box 156C, Smithville, TX 78957
(512) 237-3906

WANTED: SERVICE MANUAL/SCHE-
MATIC FOR JFD MODEL 7200 FIELD
STRENGTH METER. MARVIN MOSS,
BOX 28601, ATLANTA, GA 30358
Wanted-HF WOZLN club station needs HF
equipment reasonably priced or donated. Write
University of Missouri Amateur Radio Club,
A022 Brady Commons, Columbia, MO 65211
FOR SALE: TEN-TEC Argonaut II QRP
XCVR, XLNT, $950/0OBO. Call Bill, KJ6GR,
(310) 542-9899

QRP Kits Available: Kanga, Hands Elec-
tronics, and KK7B designs $1 for catalog.
Kanga US, Bill Kelsey, 3521 Spring Lake
Dr.,Findlay, OH 45840 419-423-4604
K6LMN Simple Superhet Monoband
Receivers: 80-10m. 6m converter. S.A.S.E.
Roger Wagner, 1045 S. Manning Ave., Los
Angeles, CA 90024, (310) 474-2447.

NOW ON 80 METERS! NEW, KNOB-
TUNED WITH DIGITAL DISPLAY,
SYTHESIZED QRP Transceiver. Complete
kit only $199.95. S&H $7 (Continental US).
GUARANTEED TO WORK. For info send
SASE,; Call/write to order: S & S Engineering,
14102 Brown Road, Smithsburg, MD 21783,
(301) 416-0661

Measure RF dBm Directly with dBm Meter.
Complete kit, Unicorn Electronics, Valley Plaza
Drive, Johnson City, NY 13790. (607) 798-
0260. See Electronics Now, November, 1995,
page 112.



CLASSIFIED ADS

INVENTORY REDUCTION SALE-
Prices slashed on kits and all parts. Bill Hickox,
Tejas Kits, 9215 Rowan, Houston, TX 77036
1 Tube 80-40 breadboard transmitter kit.
Not a toy! Complete kit for both 80 and 40
meter amateur bands. To order send $39 to
N2EDF, PO Box 185, Ogdensburg, NJ 07439.
Or write for more information.

WANTED: To borrow servicemanual/
schematics for Singer/Gertsch FM10CS
Station Monitor. Marvin Moss, Box 28601,
Atlanta, GA 30358

Wanted: Cover for Precision 10-12 Tube
Tester. Schematic: 1924 Splitdorf model 500
Receiver. Wm. G. Mitch, 668 W. 725 So.,
Hebron, IN 46341

WANTED: SERVICE MANUAL FOR
HEATHKIT TRANSCEIVER HW-100.
WILL PAY CHARGES. W50DR, (601) 388
3935, 2326 Pinewood Dr., Biloxi, MS 39531

Attention QRP’rs!! Announcing the 1996
ARCI QRP Banquet. This annual Dayton
Hamvention event will be held on Friday, May
17, 1996, 7:00 PM at the Days Inn of
Miamisburg, Ohio. An appetizing sit down
dinner will be followed by a special guest
speaker and awarding of lots of exciting door
prizes. Advance tickets required at a ‘true qrp’
cost of $13.00. Tickets will be available starting
February 1, 1996 from Pete Meier WK8S.
Check or Money Orders including a SASE
should be made out to Pete Meier, 4181 Rural,
Waterford, Michigan 48329. See you there.

6 Meter Project Articles Wanted! Help us
give 50 MHz a shot in the arm! Send to
Hambrew- we're raising the fallen 6m banner!
WILDERNESS RADIO offers N6KR's
NorCal 40A, Sierra and KC1 keyer/freq.
counter kits. Call Bob Dyer, KD6VIO, (415)
494-3806.

(Continued from page 8)

The secondsuggestion was to arrange your
touch paddle so thatyour hand or body is in
contact with a +DC energy source. Another
strip of TapeTenna tape around the bottom
perimeter of the mouse and connected to the
+9V supply solved the problem.

So the mouse keyer actually works. But
given the above, the same effect could of
course be achieved with a much simpler cir-
cuit.

Is this something I’'m going to use? I doubt
it very much. It may seem strange, but the
mouse paddle is just [too sensitive]. At slow
speeds it is manageable, but above 20wpm or
so it rapidly becomes apparent that the tactile
feedback from a good mechanical paddle is
very important. Besides, the Bencher doesn’t
need a battery and it’s much prettier.

Articles From Back
Issues
of Hambrew Now
Available

$1.« per article (& SASE)to:

Bill Born, KC6WAQ
PO Box 1908

Rosamond, CA 93560

Please specifyr issue
and article desired
(greenstamp mreferred)
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Tejas Kit FANTASTIC Winter SALE

Backpacker II Single Band QRP CW Transceiver Kit Reg. $159.95 Sale $129.95

Model TRFT 550 Specify band preference: 40,30, or 20 meters. (S&H $6.00 U.S.)

Deluxe flill electronic QSK CW transceiver kit. Highly sensitive receiver uses MiniCircuits double
balanced diode mixer. Unbelievable audio into your 8-32 obm phones or speaker. Front panel AF
gain control also adjusts sidetone volume. Full RIT circuit with center detent control. Utilizes VFO/
HFO/ Mixer system. FREE built-in CW filter! All main operating controls on the front nanel. 200
kHz linear VFO tuning range with 6:1 vernier ball bearing drive for smooth positive main tuning.
Stable as a rock! Qutput Power variable to 4 watts! Outstanding reviews in all Ham magazines. The
Backpacker II is a complete kit, including a 45 page instruction manual and all parts, (we even
include resin core solder!) ® Power requirements: 11-14 Volts DC ¢ Receive: Max 100 mA, 23 mA
nominal * Transmit: 175 - 400 mA (4 watts out) ® Weight: 23 oz ¢ Size: 2 1/2" high x 7" wide x 6"
deep.

Deluxe 8044ABM Mini-Keyer - WOW! Smallest keyer packed with features! PC board 1 7/8" X
2 1/8". PC board provisions to add other keyer “extras’ designed into the 8044ABM chip, such as
weighted keying, speed indication meter, etc.! Requires 5- 9 VDC. 92001A (CK) kit inelude~ 1" X
3 1/2"X 3" enclosure

92001 (BK) (no enclosure) Reg. $39.95 (S&H $4.00 U.S.) SALE PRICE $29.95

92001 (CK) w/Deluxe enclosure Reg. $59.95 (S&H $4.00 U.S.) SALE PRICE $44.95

Variable Peaking Bandpass CW Filter Kit The “poor man’s passband tuning” Just plug the Model
92150 CW filter into your receiver headphone jack, then plug your phones or speaker into filter, turn
it on and tune. Minimum 8 ohm output (up to 32 ohms with some loss). Requires 9-12 volts DC.
Only 11/4"X4"X 3 1/4" .

Model 92150 (CK) Reg. $49.95 (S&H $4.00 U.S.) SALE PRICE $39.95

Mini Signal Strength Meter Just 1" X 3 1/2" X 3". 500 uA meter, sensitivity gain control and
collapsible antenna. Great for fixed, portable, or mobile operation. (tested to over 450 MHz.)
Requires no power.

Model 92133 Assembled Reg. $29.95 (S&H $4.00 U.S.) SALE PRICE $19.95
Mini Meter Kit - Same attractive enclosure as above. Build your own test circuits such as low
power dummy load / wattmeter / etc. to fit inside. Includes enclosure, 500 A meter w/ 0-10 scale,
10K pot, 2 US270 germanium diodes, two .1 4F Caps, and all mounting hardware.
(S&H $4.00 U.S.) SALE PRICE $14.95
Remote In-line RF Sensor. Monitors antenna current on coax feed lines. Use osdlloscope,
frequency counter, or meter circuit. to monitor your transmitted output signal. Negligible insertion
loss. 1 MHz to 150 MHz (minimum). 1" X 3 1/2" X 3" aluminum case with two 50239 coax
connectors and phono jack output connector.
Model 92111 Assembled Reg. $29.95 (S&H $4.00 U.S.) SALE PRICE $19.95
All Tejas Kits come complete, including all parts, an attractive clear anodized aluminum enclosure
with tough epoxy silkscreened letters, hardware, and include a building instruction and operating
manual.

All Items are Limited Quantities - subject to prior sale - no rain checks - all sales final!

Legal Size SASE to receive full Winter Sale flyer.

All orders must include S&H. Refer to flyer order form for all S&H charges outside U.S. Prices and
specifications subject to change without notice. We cannot accept credit cards, but we do accept
personal checks on U.S. Banks, bank checks, money orders, and postal orders. Please make all
checks payable to Bill Hickox.

Bill Hickox, KSBDZ
Tejas Kits » 9215 Rowan Lane
Houston, Texas 77036




