
Charles A. Solomon K4CRS
172 Lakeshore Dr.
Harriman TN 37748
[Charons@ bellsouth.net]

10m Junk Box Amp
More tube-type fun!

A few months ago, I was trying to com municate with my son Mike KC4DQR on 10 meters.
While he couid hear my 100 watt rig, I could never hear his 25 wa Ll Realistic HTX-100.
We live about 50 miles apart, and that was just a little too far away for his 25 walt
ground wave and dipole antenna to get through I figured there must be a solution to this
problem, and started to dig into the ol' junk box. Since Radio Shack sold the HTX- IOO
to lots of h ams, I decided to share with you my solu tion , the 10m j unk Box Am p.

Construct ion

590 vo lts. and ahout 560 volts under
load.

A word of caution: Keep your fin­
gas clear of this when the unit is Oil.

These voltages. producing nearl y hal f
an amp. can be da ngerous. Pract ice
safety at a ll times.

In order to make the unit as e fficient
as possib le . I used a tuned circuit to
drive the tube 's grids. This consists of
LI. L2, and C7. Since tubes like to see
negative vol tage on the grids. C6 was
used to block the negat ive DC from
the tuned circuit. To gene rate the nega­
tive grid bias voltage. I used a 6.3 volt
filament trans former connected in re­
verse to the 5.0 volt recti fier fi lament
winding, and used what was the pri­
mary ....-i nding as the supply. This was
rectified by another bridge connected
with the positive side to ground. and
liltering the output with C2's posit ive
lead to ground. The voltage produced
here was ex actly wha t was needed. bi­
asing the tubes to cut off whe n no sig­
nal was applied. This prevented the
need for any kind of switching to tum
the amplifier off and on. since the plate
current remained at zero whe n no sig­
nal was applied to drive the ci rcuit.

T he resistor R2 provides a small
load to kee p the voltag e sta ble, and C I

healing. hammering. dri lling, and a few
pop rivet s, I had a 17· x 5- x 12-inch
box that looked a lot like a chassis. In­
stead of build ing on the outside like
most of the older tube-type projects, I
hui lt the amplifier inside the box.

The box of junk produced a suitable
power transformer with a secondary of
550 vo lts @ 450 rnA . which was recti­
li ed through a bridge circuit consisting
o f eight 2.5 amp. 1000 PIV diodes. I
wanted it to last !

The most expens ive part of the
project turned out to be the filters. I
used three 100 Jl F @ 450 VDC in se­
ries. Such capacitors a re not easy to
lind now, since most projects are solid
state and use low vol tage capac ito rs.
These litt le jewels cost $7.50 each.

The three resis­
tors. R3-R5. serve
to equa lize the
voltage across the
capacitors . and also
as bleeder resis­
tors to discharge
the cap aci tors

~ when the unit is
turned off. The
high voltage cir­
cuit prod uced a
no-load voltage of
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I'hoto 11.. From ! ';('\\:
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The hardest part of the construction
was building a suitable chass is out of a
piece o f alumi num which I a lso hap ­
pened to have on hand. After much

I
wnmcd the ampli fi er to he easy 10

work wi th. simple to bu ild. and
rugged . With this in mind. I chose

a tube-type circu it. Si nce the old 807
tubes arc still quite popular as driver!'
in many A~1 broadcast transmitters .
they art: easy to come by and fa irly in­
expens ive . I f you usc two of them in a
parallel con figuration. they a lso will
produce about 100 watts. the power I
was looking for. Another plus was tha t
my junk box conta ined two of them!
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shorts any RF to ground that may have
sneaked through R~C I . The screen
grids were supplied through R6. which
gave a litt le hig he r voltage than the
specs 0 11 the tube called for, hut since
you can run the plate voltage at up 10

750 volts. this did not seem to he a
problem.

The parasitic suppressors in the plate
circuit consist of 56 ohm. 2: watt car­
bon resistors. with three turns of #16
wire wound around them. I used the
TI.AR method to fi gure these values .
What's the TLAR method" That l ooks
About Right ! The output is a standard
pi network consist! ng of C I0, C I I. and
L3. I used a door knob capacitor, C9.
to bloc k the h igh vo ltage off the pi

network. and antenna. The RF choke.
RFC2 and e l l . block the RF from the
power supply. The pla te current rueter
is a 300 rnA unit. shunted by CH for RF
suppress ion.

HTX-IOO )Iod

Since it is not practical to design a
simple RF sen..ing circuit that wil l rc­
spend to an SSB signal. I decided to
modify the HTX- IOO with a keying
circuit for the 10m 18 Amp. With the
bottom cover removed. I looked for a
place on the PC hoard that would go
high whe n the mike was keyed. and
remai n high . Severa l places were
found. I used a tr iangula r land in the
le ft -hand corne r at the "x" . which

Fig. 1. Keying circuit modification for the
Realistic HTX- / UO.

we nt to a posit ive 12 VDC when the
mike was "eyed.

In order not to place any significant
load on the HTX- I00 circuit. l coupled
that point through a 2.2k 1/2 watt re­
sister to a simple relay driver using a
,"'n " , Np · '. TI '_.'Ii ~ _ ~_ transrstor. tc transistor
was moun ted on a small PC board
etched with only three stri ps. as
shown. From the collector a wire was
routed through an existing hole in the
rear of the HTX- HX), and a second
wire from the (+ ) side of the power
plug on the radio was routed through

Con tinued 011 page 18
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Photo B. Interior l'icH'.

Parts List

Part Description

ct.
6, 8, 0.01 ilF @ 1 kV
12

I C2 50ilF@1 50 VDC

I C3-5 100 ilF @ 450 VDC

IC6 0.01 ilF @ 1 kV

C7 50 ilF variable

IC9 500 pF door knob

I C1 0 150 pF variable

I C11 1000 pF variable

1 0 1- 8 1 kV PIV @ 2.5 A

1 09 2OQ VPIV @ 1A

1 0 10 1N914

IK1 SPOT relay 12 VDC coil

17- x 5- x 12-inch chassis

Porcelain standotl

3T #18 wire 1/2-in, diam. spaced 1 tum
width on cold end of L1

5.5T #10 wire 1-518-in. diam. 2 in. long

0-300 rnA meter

200 Q 1/2 W carbon

47 k, 2 W carbon

lOOk 1/2 W carbon

2 k 5 W wlrewcund

Line cord and plug

117 VAC primary. secondary 550 VAC
CT @ 300 rnA, 6.3 VAC @ 2A, 5.0 VAC
@ 2 A

Red LEO

2 x SO,239 connectors

SPST toggle switch

Miscellaneous

56 Q 2 W carbon

2 5 mH RF choke

6T #18 wire 1/2-in. diam. spaced 1 tum
width

2 x 807 tubes

11 7 VAC primary, 6.3 VAC secondary.
hooked up in reverse With 6,3 side
connected to 5,0 output of T1

2.5 mH 600 rnA RF choke

Ml

L2

Rl

RFC1

R7- 8

Tl

RFC2

T2

2 x PCB for 01-08 and capacitor bank

Any kind of msutated 2-conductor plugs (keying
circuit)

5 x 5,terminal solder lugs

Table 1. Parts list.

I R3-5

1 R2

•

Tuneup was straightforward, first
tuning the pi network for maximum
power into a Bird wattmeter and
dummy load. then tuning C7 in the
grid ci rcuit, and retouching the pi ne t­
work. When properly tuned. the ampli­
fier produced about 95 ' ....atts output,
with the plate runni ng ahout 250 mA.
Of course, this was done with the radio
in the CW mode. All amateur transmit­
ting equipment must he anlc to send
CW - ARRL ru le number 1!

During the 1999 Field Day contes t, I
used this system to make many 10 meter
contacts that ranged from Florida to

Tuneup

Continued on page 40

10m Junk Box Amp
continued from page 17

the same hole and attached to a plug
for quick disconnect.

The mating plug from the amp lifier
feeds the re lay K 1. A IN9 14 diode was
connec ted across the relay to act as a
shorting device to prote ct the 2N2222
from voltage generated hy the K1 coil
when the relay is turned off.

Keying the radio turns on the
2N2222 and cl oses the re lay in the
amplifie r. Since the rad io 's speaker
is mounted on the hottom cover. ca re
must he exerc ised to moun t the
transistor 's c ircu it hoard so th at it
doesn' t short agai nst the back of the
spe aker.

t 'hoto C. Complete setup.
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Vaya Con (Ra) Dios
colllill uedJrom page 2 7

cx-Cj ILHK. He is at 4AOO feet above
the sea le ve l. In the early I950s, Fred
' ....'as PK IAl- in Java and PK4 AF in
Sumatra. He used to ha ve a yngi and is
plann ing to reinstall it aga in. but for
now he h,15 a vertical a ntenna for 10­
1 5 ~ 20 meters. Fred has a n Ff- IOOOD
and a TS· 830S. For a mobile rig . he is
using an IC -725.

In the evening. I was the guest o f the
Radio Amate ur Union of Andorra , and
was taken to a fancy restaurant where
they served " no uveau cuisine : ' T he
meals were indeed beautifull y and cer­
emoniously served. but the portions
were kind of small. We were fo ur at
the table : fi rs t the waiters brought two
plates cove red with some hemispheric
me tal lids. Then they brought another
two with similarly covered plates.
The n the four waiters lifted simult a­
ncously the fo ur covers and I thin k we
were supposed to say: " Aaaaah!'' Hut I
was too hungry for any acting . The
mea ls were good indeed. but a s I said.
on big plates the y served tiny master­
pieces . W he n you go to a funcy rcstau­
rant. it is better to have some thing to
cat be fore leavi ng the hou se .

T he hote l where 1 spe nt the night
was very nice, a nd a complimentary
hrcukfust was incl uded in the price . It
was the only meal d uri ng my 22·day
trip that did no t leave me hungry.

Between the visits. I had a chance to
stro ll around the streets of A nd orra la
Vella. wi ndow-shopping . I had heard
that the prices in Andorra were lower
than in Spain, but 1 found that Kodak
11I1ll was more expe nsi ve . C igarettes
and gasoline arc indeed chea per in A n­
dorra , and there is a IOLof smugg ling
go ing on with these commodities.

No passports or luggage wa:... checked
at the border, neither coming, nor go ing.

In th is day of amateur radio eq uip­
ment being mostly plug-in appliances,
I fo und a great sense of joy and pride
in being able to rnakc those Field Day
contacts on a rig that I. at least in part.
designed a nd bui lt . After a ll, isn ' t that
what amateu r radio is all abou t? fa

With th is monster a nte nna, it took an
hour or two to get every thi ng hooked
up and bo lted down. The syste m I used
was not something I could throw on
the car in a minute 's notice . Something
else was needed fur qu ick HF setup.

For those quick mobi le QSOs while
headina to a far-oil hamfcst. I put on
one of the hel ica l-woun d whi ps. I have f------ - - - - - - - - -­
one for just about all the bands I operate
on. I usually usc -W, 10 , and 75 for SSB.
For CW, there 's 30 and .to meters .

The whips arc easy to set up and
usually give good performance. They arc
not as good as that huge Texas antenna.
hut setup only takes a few minutes.

I did fi nd one problem with the
",'hips. For some reason . I cou ld not
get the antennas (a ny band) to reso­
nate . T he trouble was traded dow n to
the hatchhack mounts. They really
don' t supply a good RF ground for the
antenna.

Designed not to d ig into the pa int.
the mount did no t work as it sho uld. I
had a good DC ground provided by the
shield in the coax from the radio to the
antenna mount, hut not a good R F
ground. The so lutio n was sim ple. I
took a hunk of RG·8U, stripped oil the
shield (threw away the inside wire)
and soldered a large ring to each end of
the shield. One of the bo lts ho lding the
hatch in place was removed; the ring
went over the bolt . T he holt was the n
sc rewed back into the car's frame. T he
o ther e nd of the shield went to the
g round side of the Come t moun t.
Whcn the shield was connected. there
was a day a nd night difference in the
way the whip antennas worked.

$0, there yo u have it. A QRO rig in a
Q RP car. It took se vera l tries. hut over­
all. H F mobile is fun! It 's slick being
able to take H F ham radio with you 3.<;

you travel down the interstates. Next
stop: ES PN. fa

10m Junk Box Amp
cOTllin uedJrom [)(ly e 18

Canada, and as far west a" Nebraska,
using a simple hnl fwa vc dipole an­
te nna. It has a lso served the purpose
for which it was designed: To be able
to communicate with KC4DQR, my
son, Mike .

How does it work?

Well afte r all the work Jim and I pu t
in to finding the resonant poi nts of the
antenna, I can say that the entire sys­
tem work s. Not g reat. hut it docs \....ork .
With those guylines. it 's almost im pos­
siblc to ope-n the hatch. S lopping and
changi ng laps 10 change hands is not
my idea of fun either.

In o rder to operate witho ut chung mg
hands ullthc time. I would start o ut us­
ing the lowe st hand that 'vould he
o pen. I' d start o ut on 40 mete rs. hi t up
M IDCAR S and the n drive until 20
meters ope ned. l"d cha nge taps and
continue thi s sche me so that hy the end
of the day I wus working 10 meter
phone.

Problems

For a cur with only three cy linders ,
they sure make a lot of electrical no ise .
As S(KlO as you start moving , the noise
level g('II':S up to $-7. Any signal less
than that. and I ca n ' I hear.

T he Metro has your basic 2-55 air
conditioning. Yo u know. two windows
down going 55 miles an ho ur. Trying
to talk with that m uch wind no ise
proved interesting.

huddy! Can you get ESPN ,vith that
setup?"

rkoto C Here's a d ose-III) of the Ivadill,I:
coil.
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