
Johnson Matchbox Renaissance
Aflea market winner! Or, build one yourself.

John Sehring WB2EQG
P.O. Box 373

Baker MT 59313

"The Real McCoy" may be hard to find but dedicated hams
can build accurate working copies."

A
recent article in QST which

evaluated a number of differ
ent antenna-matching de-

vices caught my attent ion . The vener
ab le Johnson Matchbox gO I high
marks for effic iency and degree of

balance. It was proven to compensate
for a fair amount of reactance from an
antenna operated o ff-resonance.

I had always wanted a Matchbox in
order to feed my large balanced-fed
loop antenna with 50 ohm coax on all
hands. but I'd never found a Matchbox
at ham radio flea markets for the right
price. I built a copy of o ne instead . It

was an uncertain affa ir because I had
only a small photo of the innard s of a
Matchbox 10 guide me. Matchboxes
are somewha t hard to find (they
haven' , been made for about 35 years)
so I think that others might want 10

build acc urate copies. Mine is the vcrsion
of the Matchbox that is conservatively
rated at 275 watts (a kilowatt-rated model
was also manufactured).

Main Coil

The co nstruc tion o f the mai n co il
(l.I ) is un usua l; th e two e nds o f the

coil are wo und w ith a smaller turn
spacing th an the middl e sectio n. The
coi l is sym metrica l in construct ion as
it is intended 10 be connected to a hal
anced line . The pitch o f the two end
sect io ns is H.5 turn s per inch . Th is is
eq ual to a center-to-center wire spac
in g. bet ween adj ace nt turn s, of about
0.1 2 inc h. Each e nd of the co il con
tains 1-1- .75 tur ns.

The pitch of the center section
changes to -1-.3 turns per inch in about
o ne-q uarter tum (90°) o f the coil. Thi s
gives a ce nte r-to-cen ter wire spacing he
tvvee n adjacent turns o f about 0 .23 inch.
The center portion co ntains 5 turns.

The length o f the enti re coil (t wo
end sectio ns p lus center sectio n) is 4 .5
inches; it s o uts ide diameter is 2.7
inches. The e ntire coi l is a ir wou nd on
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four narrow plastic spreaders which ru n
the whole length of the coil. They are 10·
cated every 90Q around the circumfer
ence of the coil.

The main coil is tapped at approxi 
mately 0, 8.8. 12.7. 14.6 and 15.5 turns
from each end; the tap at 0 turns means
thai the entire coil is used. This gives 80
through to meier coverage, respectively.
t7 and 12 meters are covered but nOI 30
meters. 30 meter coverage could be pro
vided by an additional tap between the
40 and 20 meter laps.

Link Coil

Wound over the center section of the
main coil is an unbalanced input link
coil (L2).

The link is wo und with the just about
same pitch as the center section of the
main coil. Ho wever, its o utside diame ter
is larger. 3.0 inches. It contains four
turns.

The link co il is positioned coaxiall y
with and over the center portion o f the
main co il. It has an adj ustable tap-
about 1.25 turns up from ground gives
around 50 ohms output impedance. Us
ing all the turns of the link gives in ex
cess o f 300 ohms impedance.

Both coils and all the wiring is made
from 12-gauge, tinned , solid-copper
wire.

Switch

The switch (51) for selecting coi l taps
is a rotary unit. It has two poles wi th five
positions (Johnson No. 22 .884). It is a
successively shorting design, although
I'm not sure if th is is strictly necessary.
The switch is not large-it's about 1.75
inches in di ameter. The two switch
sections are located On opposite sides of
31l6·inch thick ceramic insulation. In
my home-brew version, I just used alli
gator clips to tap the coil.

Capa citors

There are two variable capacitors.
They arc both rated at 3 kY peak using
0.075 inch plate spacing and ceramic in
sulation.

The first one (C I) is an ord inary dual
gang unit, with to to 100 pF of capaci
tance per section (Johnson Part No. 154
505-4 [I OOEDJO]).

The other capacitor (C2) is set up as a
two gang, dual differential variable, also
10 to 100 pF per section (Johnson Part
No.169-25 (I00EDA30». Adjusting a
dual differen tial capac itor causes one
section to increase in capacitance while
the other section decreases. For ex·
am ple, as the capaci tance of sec tion C2a
is increased, that of section C2b will de
crease (d itto for section s C2d and C2c,
respectively). For this circuit, the rotor
of this capaci tor needs to be insulated
from the chassis.

My home-brew version of the Match
box was built o n a metal plate resti ng o n
a wooden chassis. The manufactured
version comes in a lO x. lO x g-Inch high
metal box.

Tuni ng Up

Tune up is simple . Install an SWR
bridge between the transmitter and the
matchbox with short pieces of coaxi al
ca ble. Se lect the correct co il tap for the
band to be used. Using the lowest pos
sible po wer input to get an SWR ind ica
tion, j uggle both vari able capaci tors for
the lowest SWR. There is interaction be
tween the capacitor adjustmen ts.

Or, to be more considerate o f o thers
o n the a ir, connect an a ntenna no ise
bridge to a receiver. Set the no ise
bridge to 50 ohms res is tive, th en ad
just the tu ner for a dip in no ise in th e
receiver.

Perfor mance

Using my particular antenna (a 275
foo t long closed loop, ro ughly triangular
in shape, approximately paralle l 10 and
about 25 fee t above the earth, fed with
25 feet of home made 600 ohm open
wire line), I'm able to achieve very
nearly a 1: I 5 WR o n all bands. Curre nt
balance, as indicated by an RF ammeter
in each leg of feed line to the tuner, is
excellent though my loop is not sym
me trical. The Matchbox. circuit provides
at least 15 d B of harmonic attenuation as
it is a resonance circ uit. It gives some
preselection for the receiver as well.
You' ll real ize this when you have to re
tune every several hundred kHz or so on
80 and 40 meters if you want to keep the
SWR low. I don't find this a serio us in
convenience, since I made up a calibra
tion chart giving frequency vs. dial
setting.
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The few compone nts ca n
be mounted o n it term ina l
stri p. R I is best attached 10
either the rear of the meter case
or the interior o f the enclosure,
using epoxy, supcrgtuc or hot
glue.

Calibrat ion

Look at your me ier sca le .
With luck the re will be four
main di visions. If not. care
full y take the me ier apart
and div ide the me ier scale
into four equal. l O-volt divi 
sio ns. using a fine tip fell
pen . Mark these points 90.
100. 110. 120. 130. start ing
at the zero end of the scale
as follows: The space oc~

tween 90 and 100 is one divi
sion: between 100 and 110 is
divi sion two: between 110
and 120 is the third divi sio n;
and the final di vision is be
tween 120 and 130 at fu ll
scale. Reassemble the meter
anti mount it in its enclosure.

If you are unfamiliar with
disassembling meters. please
sec my article. "Use Those
Su rpl us Me ters." 73 Ama·
leur Radio Today, Janu ary
1992. page -1. 2.

With your mete r scale
properl y cali brated and all
parts mounted in the enclo
sure. adj ust R I to ma ximum
res istance. Using a n accu
rate AC me ter-a d igita l
multi meter is preferred for
accuracy. hut a V-O-M can
he uscd-c-mcasurc the AC
vo ltage at the neares t outle t ,
and note this value .

Plug in the Line Vol tage
Monitor. Being very careful
not 10 touc h any points car
ryi ng voltage. adjust R I
so the me te r indicates the
same voltage yo u me asured
previous ly. Thi s completes
ca libra t io n.

Operation is automatic. When
this instrument is plugged into
a live 117 VAC outlet it will

continually monitor the level
of voltage supplied by the
power company.

Noles

Be sure the meter you usc has
a m oving co il (D'Arsonvalj
movement Do not usc an iron
vane meter. If you can't tell the
difference aI aglancc. a good rule
of ihumh is: If it looks expensive.
it probably is a I)'Arsonval
meter. If it is round or square and
has a cbccp-lookmg NilC'"
painted metal case held together
with bent metal tabs, it is prob
ably an iron vane meter;

There arc similar-looking
lin e voltage mete rs com mer
ci all y avail able costing
about 520. Some of these
appear to use an iron vane
meter. You ca n bui ld a better
monitor fo r a 101 less money.

A major disadva ntage of
usi ng an iron vane mete r to
wh ich a vo ltage is ap plied
continuously is that they
lose acc uracy as the move
ment becomes magn eti zed .
You 'll find that. if you un
plug o ne after a year in usc.
the need le will not return to

the le ft e nd o f the scale. In
stead, it will ind icate some
le vel of voltage eve n tho ugh
none is bei ng applied .

An excellent and inexpcn
sivc so urce of surp lus name
brand meters with D'Arsonval
movements IS Fair Radio
Sales. Box 1105. Lima, OH
451m2. A selection of five
meters (their choice. not
yours). Catalog No. -.l7-8-1-.
costs $ \0. Mostly basic 0-1*
rnA movements will be in each
selection. Usually there wi ll
be o ne. possihly two meters
with IOO-ll A movements .
Some may have internal
shu nts. multiplier resistors. or
rectifiers. but these arc easy
to e liminate. leaving you with
the desired basic meter move
ment. T his gets you your
meter for o nly $2. and you
still have four more nice
meters for future project s! fa
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Further Reading

1. Witt. F. (Al l H). " How to
Eval uate Your Antenna
Tuner- Part 2," QST May
199 5

2 . Magnusson. John E.
(WOAGD). "How's Your An
tenna: ' CQ January 1962. p .
27 . Picture is of the kilowatt
version of the Johnson
M atchbox.

3. Marriner. E. (W6XM).
" Another Antenna Tuner: '
Ham Radio. May 1983. l>c
scri bes building a dual d iffer
ential va riable capacitor.
Shows construction of one
hal f o f the Matchbo x ci rcuit
for use with a balun or unbal
anced load s.

References:

I. M itchell , J .D. (K4IHV),
" l\.l atchBo x Plus Two," Ham
Radio. July 1979 . Describes a
modi fication of the Johnson
Matchbox .

2. Maxwell. M .W.
(W2 DU). " Reflectio ns:' The
Ame rican Radio League ,
1990, p. 13-14. Comments on
the theory u f operation of the
~Ialchbox ci rcuit. Fa

Debunking Some Myths
Confirmed on puye 40
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Corllilllu.'<1 Jrom lXige ~

item from Ihe original equipment
manufacturer 's specifications. t'o
responsibility is implied by the
moderator or 73 for any equip
ment damage or malfunction re
sulting from information supplied
in this column.

Please send all correspondence
re lating to this column to 73 's
" Ham To Ilam" column, c/o Dave
Miller NZ9E, 7462 Lawler Av
enue, t'iles IL 60714-3108. USA.
All corunbunons used in this col
umn wi ll he reimbursed by a
com ri butot's fee of $ 10, which
includes its exclusive usc by 73 .
We will att empt to respond to all
legiti mate contributors' ideas in a
timely manner, hU1 1'>e sure to send
all speci fic qu estions on any
particular tip 10 the originator of
the idea, not 10 this column's
moderator nor to 73 . m
Calling Young Hams!

Carole Perry WB2MGP is
looking for youngsters under the
age of 18 who a re enthusiast ic
about amateur radio to contact
her about appearing at the DAY
TON 96 HAMVENTION thi s
ye a r. Kids should have good
speaking skills a nd be at ease
in front of an audience.

Please write or phone at PO
Box 131646. Staten Is la nd NY
1031 3-0006; (718) 983- 1418
ASAP. Have some fun, net
work with othe r ha ms , and
wouldn 't this look good on your
college eppucaticnss?
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