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Accurate Low Cost

VSWRMeter
Convert this CB accessory for 1.8-450 MHz operation.

by Phil Salas AD5X

Expected VSWR

1:1

1:1

1.5:1

2: 1

Measured VSWR

1.05:1

1.10:1

1.50:1

1.80:1

Then I put in new 1/4 watt 150 ohm resis
tors, as shown in Figure 2. Orient these resis
tors so as to minimize lead length . Also, po
sit io n the resistors so that the lead lengths
are identic al on both resist o rs. It doe sn 't
mailer too much if there is some lead induc
tance. but it 's important that the lead indue
ranee on both resistors be the same.

Next, I p ut in two new IN34A detecto r
d iode s (a va ilable from R ad io S hack) as
shown. Again, orient the di odes for mini 
m um lead length and ensure that the lead
length on both d iodes is the same.

That's all there is to it. Now for some
measurements.

The Results

For my test loads, I again used my 50
ohm precision term ination, a 75 ohm F-type
term ination with a F·to -PL-259 adapter, a
home-built 100 ohm termination. and the
Radio Shack RS 21-506 15 wall DC· 500
MHz dummy load The 100 ohm termination
was built by sliding a I wan 100 ohm metal
ox ide resistor (RS 27 1· 152) into a RG-6 F-

Results at 445 MHz

50 ohm precision load

50 ohm 15 watt AS lo a d

75 ohm TV termination

100 ohm termination

the quality of the coaxial coupler itsel f. The
to tal internal co upler length measured five
inches. For best performance, a di rect ional
coupler should be less than a quarter wave
length at the highest frequency used. A quar
ter wavelength at 450 YlHz is about six inch
es , so it appeared there was so me potemial
here. Unfortunately, the internal components
had very long lead lengths and were poorly
dress ed. Su re enough, a preci sion 50 ohm
load measured with this meter showed a 2: I
VSWR at 146 MHz, and a 2.8;1 VSWR at
445 MHz. Obviously, this would not do.

~Iodir)'ing the C B-Iype Meter

F igure 2 is an internal drawing of the
VSWR meter. The firs t thing I did was re
move the detector diodes, 150 ohm terrninat
ing resistors, and bypass capacitors . I then
cl eaned ou t all excess so lder. Next, I made
new bypass capacitors by paralleling good
rectangular ceramic 0 .001 and 0 .01 IlF ca
paci tors, as shown in Figure 3. The 0.01 IlF
capacitor is a good bypass at lower frequen
ci es, and the 0.001 IlF capacitor is a good
bypass at higher fre -
q ue ncie s . Mo unt
these capacitors di-
rectly to the term i-
nal strips at either
end of the co uple r.
attempting to make
the lead le ngths as
close 10 zero as pos
sible.

SWR

N othing beats a good VSWR meier when
il comes to playing around with new an

te nna design s. Un fo rt unately, meters that
work up to 450 MHz can be quite expensive.
Th is artic le describes simple modifications
thai ca n be made to popular C B-style VSWR
meters 10 enable them to accurately perform
up through the 3/4·meter ham band .

T he Meter

Figure I show s a popular CB-type VSWR
meter. Made by many different manufactur
ers, they use an internal directional coaxial
coupler. They were very popular up until a
few years ago when the transfo rmer type
VSWR meter beca me more pop ular (un
doubtedly due to their lower man ufacturing
cost). The Cls-type meter is widely available
at swap fesrs, and can be had for very little
money. I paid $5 for min e at one of our local
electron ic side walk sales.

Upon ge lling h o me wi th th is unit , I
opened it up and was very impressed with
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Figure I. The once-popular CB-rype VSWR
meter.
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Figure 2. All internal view of the VSWR meter, showing the components to replace.
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Figure 3. Mal.ing uew bypass capacitors.

56 connector (RS 278·214). A I watt res ts
lor fils perfectly in to this connector, and a
1/2 wan resistor fils perfec tly into the RO·
59 F·j9 connector (RS 278·211). The mea
sured results at 445 MHz were as shown in
the table.

Not bad! These results are certai nly accu
rate enoug h for vir tu al ly a nyth ing most
hams would want 10 do. Also, I was able (0
gel a full-scale forward meier deflect ion at
450 MHz with only a quarter walt of trans
mil power,

I have described a means o f modifying a
common variety C B- slyle VS WR me ier
such that it becomes virtuall y a precision
VSWR me ier up thro ugh 450 MH z. The
price is right and you' ll have a piece of lest
equipment you' ll be proud of. III
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CAN YOU SPOT THE ANTENNA?

.001 ~F -+
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