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The Drake

N-4 Antenna

Matching NetW'ork
BY WILFRED M . SCHERER.* W2AE F

M CHof the amateur trans­
milling equipment currently in use is de­
signed with a fixed output impedance for
matching to approximately 50-ohm essen­
tially non-reactive loads. For other loads,
where the s.w.r. or the reactance seen by the
transmitter may be high, it is often impos­
sible to suffi ciently load the p.a. for maxi­
mum output. The same condition might exist
even when some degree of variable loading
is provided.

Such conditions are not as prevalent with
well-designed beams, as they may be with
dipoles, long wires, multi-band, loaded or
random-length antennas. These antennas are
often used either for regular or portable
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station operation. as a spare or to augment
beam installations. In any event, the use of a
suita ble antenna coupler or matching net­
work will make it poss ible for the trans­
mitter to work into the required load not
otherwise available.

The Drake MN-4

The Drake MN-4 Antenna Matching Net­
work is a bandswitched unit designed for
th is purpose, enabling operation with reo
active loads that present an s.w.r. up to 5: I ,
or with resistive loads with a somewhat
higher S.W.r. , on the 10-80 meter bands. The
MN-4 also will provide proper matching
between an exci ter and a linear amplifier. It
is rated to handle 200 watts continuous-duty.
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Fig.l-Main circuitry for MN-4 Network. Various­
size fixed capacitors are switched in parallel at

e,l' according to the band in use.

Another Model. the MN-2000. will be
available for 2000 watts p.e.p.

The job also includes a directional watt­
meter which can be switched to directly
read the s.w.r, or the power with an exist­
ing feed system alone. or for operation
in conjunction with the matching network.
particularly when adjustments are being
made thereon. It also provides output moni­
toring.

Another feature of the MN-4 is that it will
provide 25-35 db of harmonic attenuation
and thus possibly avoid the need for a sepa­
rate low-pass filter to minimize output
harmonics that might otherwise be trans­
ferred to the feedline and thereby cause
TV!. or to provide a further harmonic
decrease when a fil ter is already in use.

Convenient flexibility is provided by the
inclusion of two switchable output con­
nectors and with switch positions for feeding
through the network or bypassing it.

Circuitry

The main circuitry for the matching sys­
tem in the MN-4 is shown at fig. I and con­
sists of a pi- network which in a way is a
depature from the usua l arrangement in that
the input side is set for 50 ohms with fixed
capacitors. while the output is tuned with a
variable capacitor. C, ( RESIST IVE TUNING).

to provide the proper impedance ratio be­
tween the input of the network and the
resistive component of the antenna system.
Control C3 (REACTANCE TUNING) tunes out
the reactive component at the output side of
the network.

Taps on L , and switched fixed input
capacitors provide the necessary parameters
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Adjustment of the matching network can
be concluded in a matter of seconds. simply
requiring that the RESISTIVE and REACTIVE

TUNING controls be alternately operated in
a direction which fi nally results in a mini­
mum or zero indication on the S.W.T. scale
of the meter.

During the process, the transmitter p.a.
occasionally may have to be repeaked; how­
ever. first tuning up the transmitter directly
using a dummy load and then switching over
to the matching network and antenna. will
eliminate the need for further transmitter
adjustments. This will hasten the job and
reduce unnecessary on-the-air interference,
as will the use of low power which also is
recommended to avoid damage to either the



Careful attention to grounding both of
[Continued on page JJ5)

most cases, except for a few situations which
could not be resolved to better than a 2: I
S.W.r. This was due to the specified limita­
tions imposed by reactive loads with an s.w.r.
higher than 5: I, such as can be experienced
with end-fed systems. In many cases this
match was closed enough to permit full out­
put of the p.a.

Although the MN-4 matches a trans­
mission line or an antenna to a transmitter.
it will not alter the s.w.r. between itself and
the antenna, nor will it necessarily ensure
transfer of all the available power into a
radiator, unless the antenna system is re­
sonant, especially if it is a grounded type.
Nevertheless, in some off-resonance situ­
ations, the MN-4 will bring the system near
resonance within about 3 db of maximum­
power capabilities.

On the other hand, resonance and better
efficiency with such antennas may be ob­
tained by installing a loading coil between
the matching unit and the antenna along
with an r.f. ammeter connected in series be­
tween the coil and the antenna lead, and
then adjusting the coil turns for maximum
r.f, current with a given power reading on
the wattmeter. The network. of course, must
be readjusted whenever the loading coil is
altered during this process. A separate load­
ing coil also will often enable the matching
s.w.r, to be brought down to 1: I in cases
where it is not otherwise possible.

•
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The MN-4 was tested using several trans­
mitters with various coax- fed antennas and
random-length end-fed radiators working
against ground. A I: I matching s.w.r. for
the transmitter could be easily obtained in

Interior view of the MN-4. The net­
work inductor is viewed end-on a t
the lel1 of the bendswttch with the •
lC)..meter section nearer the panel.
The sensing elements for the watt­
meter are on a vertical board at

the upper left.

1 Fed with 50-ohm coax.

transmitter or the matching
unit. As little as 10 watts, ap­
plied to the MN-4 will usually
be sufficient for tuning.

To make the work easier, a
set of tuning curves is furnished
to show the approximate set­
tings on each band for 10-250
ohm resistive loads and capaci­
tive or inductive loads which
present a 5: I s,w.r. Also from these curves,
we can lind the approximate load imped­
ances according to the dial settings found in
practice for a particular situation. Settings
for reactive loads with less than a 5: I S.W.r.
are not indicated, but lie somewhere between
the resistive and reactive curves.

After the correct settings have been found
during tuneup on a specific frequency with a
given antenna, they may be recorded for
future reference when bands or antennas are
to be changed.

The transmitter power applied to the
matching network or a direct-fed load may
be quickly found by depressing a rocker
switch which sets up the wattmeter for for­
ward-power readings. If it should be desired
to read the s.w.r, presented either by the
matching network or by a direct-fed load,
such as a dummy or the antenna system
alone I, it may be done by pushing in the
sensitivity-control knob and rotating it for a
full-scale reading. When the knob is subse­
quently released, the meter then indicates the
s.w.r, directly. In adition, reflected-power
readings may be had using a somewhat
similar calibrating method.

I
I
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VANGUARD LABS
196--23 Ja ma ica Ave ., Dept. C, Hollis, N.Y. 11425

f or Compl~te Specilico tions Send f or
Our lIIustra,~d Catalog
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VANGUARD
MODEL 50 1 S H I P P I NG COLLE CT
Mad' In U SA COMPLETE WIT H LENS

SUB-MIN IATURE SOLI D STATE

TV CAMERA
FOR CLOSED CIRCU IT OR AMATEU R TV

THE VANG UARD 501 is a completely aut om at ic
c losed ci rcuit telev ision camera capable of trans­
mitt ing sha rp, clea r, live pic t ures to one or more
TV sets of your choice v ia a low cost antenna
cable (RG·59U) u p t o a d ist ance of 1000 ft . w ithout
the need for accessories or m odifica t ions on the
TV sets . The range can be extended indefini te ly by
using line amplifiers at repeated in te rva ls or by
using rad io tran sm itters where regulations pe rm it.
There are hundreds of pract ical uses in business.
home, sc hool, etc. for an y purpose that requires
you or anyone c hosen to observe anyth ing taking
p lace anywhere t he camera is p laced . Designed for
con t in uous unattended ope ration , the all -transistor
ci rcu it ry o f the 501 consumes only 7 watts of
power.

own operating ability while accepting a chal­
lenge.

(6) Promotion of healthy, international
competition, through DX awards and con­
tests.

(7) Providing an excellent test for com­
mercial amateur radio equipment under
rUJ!:J:cd operating and climatic conditions,
useful 10 the design o f future equipment.

(8) Providing an excellent source for the
stud)' of propagation phenomena, by opera t­
ing continuously from areas normally devoid
o f signals on these frequ encies. and by pro­
viding voluminous logs and dat a useful in
futu re propagation predictions.

(9) Perfection of long-distance communi­
cation under difficult or maruinal conditions.

And I could go on adding to that lisl of
already- impress ive advantages. Yes. DXpedi­
tions are a most valuable segment of the
amate ur radio service. DXped itions are here
to stay. We should be th ank ful for that ,
recognize their va lue, and part icipate to the
fu llest extent possible. J ust how these many
advantages o f DXing and DXpeditions can
be put to use to actively preserve amate ur
radio th roughout the world, will be dis­
cussed in futu re chapters .

N EXT M ONTI!: On th e Trail Again .

SUB CARRIER DETECTOR '*"

WI RED UNIT $75.00
KIT, w ith p retuned coi ls, no a lignment necessarv 549.50

Covers extra $4.95 ea ch_ Curren t list of FM Broadcast
Sta tion s with SCA authorization $1.00

MUSIC ASSOCIAnD
65 Glenwood Road. Uppe r MontCla ir, New J ersey

phone 744·3387 area code 201

Add programs of cammer­
cial-hee music thru your
fM t uner. Detect ee, sel l­
powered, plugs to te muil iplex
out put o f fener or easily "'i re d
inlo d iscrimino. or a nd permits
recept ion 0 1 fa mous back­
ground music program s now
trc nsmifted a s hidden pro­
groms on the FM bec c d cc st
bond Irom cccst 10 ccest. Use
wilh ANY FM luner.

- Dept. B - Orlando. Flor ida 32806P. O. Box 8721

.

BOOJ! :JaIl p owerI
With our NEW, IMPROVED CPR·2 Spe e ch Compressorl
• TRIPLES SSB out put

PO.er 0' AM modulation I
• NEW ad justable eomp,"­

s lon eont rol l
• For ALL Iransee lven

t,ansmltters. and P.A .
s~lemsl

• For ALL mlcrophones l
• Internal battery
W ith Kina-Ie button connector s, or with P L0 68. l ' L 0 5 1 or 1I0MC2
ecnnec tor s ror J'uHh -to -t lllolk (elTl"l"t1vo Nov . 1. 196) S1 9 . 9~

FUllY WARRANTE D • ••• • MONEY 8A<:K GUARANTEE
Send for full d escription o f our produd fin e .

COMMUNICATION COMPONENTS CO.

Drake W-4 Review [fro m page 32J

We have so far related power readings
only to s.w.r., but other needs for such read­
ings may be that of determining the power­
output capabilities of a transmitter and its
effic iency, or the adjustment for optimum
performance. This is best done with loads
exhibiting less th an a 2 : I s.w.r , Such tests
should be cond ucted using a dummy load,
not o nly to eliminate on-the-air interference,
but also to avoid illegal operation when the
d.c. input to the p.a. exceeds 1000 watts.

The W-4 has a 3" meter mounted in a
clear-view plast ic case th at has a co ncave
face which minimizes light reflections. The
scale is finely calibra ted and easy to read.
There a re four positions at the selector
switch : two for reflected ranges of 200 and
2000 walls; two for forward ranges o f 200
and 2000 walls. The 2000-wall positions are
between the 200-wa tt o nes, so th at when you
switch from forward to reflected power while
high power is being used, you don't have to
go through the 200-watt positions, thus
avoid ing the possibility o f slapping the meter
pointer against the end of the scale.

[Continued on page // 5]

January, 1968 • CQ • 113 •



AMATEUR ELECTRONIC SUPPLY
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51J." (i er . 3221) 89S
l }V.] Transmitter 175
I(W·I AM Xmtr 995
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1(~2 /.lIters rei. 775
) 128-5 PTO con5. 149
SI6F·} AC s\.Wly 11 5
516E·2 DC ~plr 95
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•••••••••
• Siale Zip .
• 0 Send Late.t Ham Catalog. •
•••••••••••••••••••
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• To: AMATEUR ELECTRON IC SUPPLY •
• 4828 We.l Fond du Lac Avenue •
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: Ship me the following Reconditioned ElJI ipment: :

• P" 'AST •

• C HOICE •

• SECOND •
CHO IC E

• ti P" AN T I •

• THIRD •

•
CHOICE •
O F ANTI'
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PLEASE

Mod el B iden tico l to model A excep t
co n tCli n~ no tone sou rce o r ~peo ke r .

Mod el A tiS illustrtl ted . 54950

53950
AUTOMATIC TELEGRAPH KEVER CORPORATION

275 Madi son Avenue, New York 10 0 16

BTl LK-2000

LINEAR
AMPLIFIER
For SSB, (W, RTTY
Maximun legal input
Full looding SO-10M

Rugged Eimoc 3-1000Z
Dependable operation
Easy to load and tune
Noflattopping with ALe
Distinguished console

Instant transmit
High e fficie ncy ci rcu it
Designed for safety
Fast band sw itching
Real signal im p a ct

Price •••• $7 9 50 0
R EAD Y T O O P E R AT E I

Rentals
Available

USE YOUR ZIP CODE NUMBER

ON ALL CORRESPONDENCE

LEARN CODE
QUALIFY

FOR
EXTRA
CLASS

LICENSE

8TI AMATEUR DIV ISION

Hafslrom Technical Products
4616 Sanla Fe, San Diego, Ca. 92109

The size of the wattmeter case is 6" X
31,," " X 4" (h .w.d .) and the removable
sensing coupler is 2\4 .. X 3Y> " X 2Y>". Be­
sides the usual installation and operation
procedures, the manual includes instructions
for alignment or calibration, should this be
required at some later date.

The Drake W-4 R.F. Wattmeter is priced
at $49.50.- W2A EF

th e unit itself and the transmiller was found
adv isable, especially when an appreciable
len gth of coax is used between both pieces
o f equipment or when a grounded -antenna
system is involved. A separate ground lead
fo r each generally is best , with the ground
paths made independent of the coax shield
connection between the equipment. In­
adequate grounding may be evidenced by
hand-capacity effec ts when the tuning knobs
are grasped or released, or by a higher S. W .r.

at the transm itter output (shown by a
separate S.W. r. bridge) th an th at indicated by
the MN-4's meter.

A thing to keep in mind when th e network
is in use is th at the wattmeter indicates only
the power app lied to th e network , not that
going into the radiator. Also, a maximum
insertion loss o f 0.5 db ( 12% of power )
through the network was measured as per
the manufacturer's rating.

The effects o f harmonic attenuation on
TVI were not checked in practice, but the
measured attenuation of second harmonic
averaged 28 db for all bands, with higher­
order harmonics found somewhat further
down.

Although the unit is designed specifi cally
for use with coax-type transmission lines,
there may be more cases th at relate to the
need for matching to other type feed sys­
tems. For this reason we have gone into
extra detail s on operation with systems such
as the grounded antenna.

Dimensions for the MN-4 are 5Y>" X
10:y.," X 8 112 " (h .w.d. ), including con­
nectors.

The Drake MN-4 Antenna Matching Net­
work is priced at $90. The Model MN-2000,
for 2000 watts p.e.p. is $ 160. There arc
products of th e R. L. Drake Company, 540
Richard St., Miamisburg, Ohio 45342.
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