
Number 8 on your Feedback card

Check Your SWR Bridge!
Think you have a good bridge? Find out for sure.

by W. Paul Wing K1WVX

Photo A. A conventional 50·ohm dummy load. connected in parallel
with WI "add-on: load. The feelJljlle is connected at the coaxial lee.

Construction

I w i ll d e sc ri be fir s t th e
cons truct ion o f the 25 -ohm
unit. It uses twel ve 300-ohm
res isto rs in pa ra ll e l. T he
schematic is shown in Figure
l, and the comple ted unit is
shown in Photo B. I used Ra­
d io S hack pcrfboard No .
276-- 1396A. It is 11 16" thick
and has ho les spaced O. I0" x

substantially reduce the number o f resis­
tors required . Almost all solid slate and
tube-type transmitters can be reduced to
the 35-waH o utput level by using the
front panel controls. Remember that this
is approximately equal to 70 walls o f in­
put power. Some SWR bridges arc not
sens iti ve enough to get readings o n 75
and 80 me ters with red uced power. In
th is case. the te st ing is limi ted to 10
through 40 me ters.

Accuracy

Two -wall resistors with to ler­
a nces of 2%. 5 %. a nd 10 % arc
usua lly availab le in rad io part s
stores. I used 2,;){,· resistors because
they arc not ve ry expensi ve, and
improve the overall acc uracy. My
conventional 50-ohm dummy load
measures 47 o hms , Th is is an er-

ror of 6%. When this is used wi th an
"add -o n" load ha vin g a n accuracy of
2%,. the maximum crrc rs range between
304 % and 4 .7 %. depend ing o n which
test is bei ng performed. This accuracy is
co nsidcn..xl adequate by most ama teurs,

If you wish greater accuracy. you can
hui ld and subs titute a n add it ional 50­

o hm load with 2% resistors.
This will result in a complete
2% system. The power rating
will remain at 35 watts .

•

to rs are not ge nerally a va ila ble w it h
power ratings above two watts . In order
to avoid using 50 o f these for each load.
I c hose 10 use a s ma ll e r n umbe r o f
2-watl resistors in combination with my
50-ohm dummy load. and also to use re­
duccd power. A transmitter output pow­
er of 35 walls was selected in ordcr to

nc ctors. it ca n be used in series with
your 50-ohm load to produce an SWR
of 1.5: I. and it can he used in para llel to
produce an SWR of 3.0: 1. If both "add­
o n" dummy loads arc provided. SWR
va lues o f 1.5 . 2 .0. a nd 3.0 can be
checked. in addi tion to th e usual 1.0
SWR check.

Reduced Power Dum my Load

The mai n difficulty with building
dummy loads is that ncninductivc rcsis-

" The mail/ difficulty with
building dummy loads is that
noninductive resistors are not

generally available with
power ratillgs above two watts."The easiest way to check your

bridge at an additiona l point is (0

borrow a friend's 50-ohm d ummy load
a nd co nnec t i t in para ll e l wi th yo ur
ow n. You can ma ke th is connec tio n
with a coaxial tee and a short length of
coaxial cable . a.. shown in Photo A. The
resulting 25-ohm dummy load will pro­
duce an SWR of 2: I. The reason for this
is that the SWR is equal to the rat io be­
tween the line impedance and
the load re sistance . whi ch is
50125 = 2.0. When necessary,
this ratio is inverted in o rder
alwa ys IU produc e a rat io
greater than I. This subject is
more fully covered in The AR­
RL AII1l' IIIUl Book. If you can­
not borrow a second d ummy
load. you can easi ly make o ne
for usc at reduced power. The
co ns truc tio n o f th e uni t wi ll
be covered in a subsequen t
paragraph.

Also. if you make a 25~ohm

dumm y load having Iwo con-

Y
O U s ho u ld chec k your S W R
(S tandi ng Wave Rat io ) bridge.
rather than assume that you have

a good one. Good-quality SWR bridges
that have been left in the line have usu­
ally been overranged a number o f times.
Many inexpensive bridges have poor
accuracy. Most SWR br idge co nstrue­
tion art icles only provide instructions
for check ing at an SWR o f I : 1. Thi s
one-point chec k. which is made hy us­
ing a standard 5()..ohm d ummy load. is
inadequate. --...",=--....,.-""'::---:--,...,.--

I will describe how to usc resis­
tances in conj unc tion with your
Su-ohm dum m y load to chec k
your bridge at several test points.

Resistances to Use

34 73 Amateur Radio Today. september. 1995



Figure I. Schematic for the 25~ohlll "add-on" load WId grounding

PL-259
coaxial plug

(000 required)

lI·f' long screws and nuts .
Bend the two #14 leads and trim thei r

e nds, as shown in Pho to B. Be nd the
mounting brac kets to keep them away
from the res istor leads. Attach the hoard
with 4~40 x 114" long screws and nu ts.
Solder the # 14 wires to the coaxial con­
nectors . and then install the enclosure
cover. C hec k the res is tance betwee n
the connector ce nter cond uctors to be
sure that (he re sistance is close to 25
oh ms . A lso c heck th e re si stan ce
be tween the c o nn ec to r she lls to be

300-0hm. 2--wan carbon resislOIs (12 required)

FIgure 2. Schematic for the 50-ah"'o"add-ol/ ' load.

Table I. Test results for the three inexpensive SWR bridges.

50-239
coaxial connector

(two reqUired)

two sc re w h o le s for fa s ten ing eac h
con nector on the sa me hor izon ta l
centerline. Remove enoug h paint where
the co nnec tors mo u n t to be su re o f
good electrical co ntact. Drill e ight 311 6"
d iameter ho les in the enclosure 10 pro­
v ide ve nt il a tion . T he two mo unt in g
bracke ts for the hoard are made from
NO.5 solder lugs. Use a piece o f #14
copper wi re to solder each pai r o f lugs
toget her as, shown in Photo B. Bend
the brackets 90°, as sho wn. Attach the
co nnecto rs and brackets with 4-40 x

SWR Bridge T." Actual SWR

Freq. (MHz) ' 0 L5 2.0 3.0

..... A 28.4 1.05
"

L8 2 .6

7.25 1.05 1.05 2.2 32

Bridge B 28.4 L3 L3 " 3 1

7.25 1.15 U 2.0 "
..... C 28.4 U L' V Approx,4.0

7.25 LOS U 2.2 Approx.4.0

50-239
coaxial connector .:r

(one required)

470-ohm. a-watt carbon resistors (five required)
and 430-ohm, 2-wan carbon resistors (lour required)

•

O. IW apar t. C ut a p iece o f th is perf­
board 1-7/8" x 3~ 1I16" so that it has 18
holes along the short side and 30 holes
along the lo ng side. Drill two 118" di­
ameter mounting ho les at d iagona ll y
opposite corners, as shown in Photo B.
These holes arc located 7132" from both
edges of the hoard . Also cut five pieces
of perfboard 112" x 2·511 6" long . These
will be used as spacers d uring soldering .
Bend both leads of the twelve res istors
90 degrees so that they will fit through
hol es in the perfboard tha t arc (l .90 "
apart. Stack three spacers on the hoard
and ho ld them in place with maski ng
tape. Install s ix res istors on to p o f the
spacers with their leads going through
holes in the board. The re si s tors a re
spaced DAD". from each other. Hold the
resistors in place with masking tape.

C ut two p ieces of No. 14 AWG cop­
per wire 4" long . Solder o ne of these
wires to the six resistor leads, as shown
in Photo B. The wire is positioned 1/8"
above the bo ard by using the two re­
maining spacers. Tum the board around
and repeat this process to solder the oth­
er #14 wire.

Stack the two spacers on top o f the
lower row of res istors and fasten wi th
tape . Install the six top row resis tors and
solder their leads to both wi res. CUI the
lead lengths o f the two end resistors to
measure 911 6" below the board . Bend
these fo ur leads throu gh holes 0 .3" to­
ward the centerline o f the board so as to
sec u re th e res is to r a ssemb ly to the
hoard. Cut o ff the leads of the other 10
resi stors flu sh wi th the bottom o f the
hoard. Remove all spacers and masking
tape.

The enclosure is a Bud-Minibox No.
CU-2 103-B. which measures 2- 114 " x
2·114" x 4 ". C ut the ce nter ho le s for
the two 50 -239 coax ial connec tors at
the center of each end o f the box . Drill

• .' • J

, "I I
p • ..-,

, - ' .. " » -..

Photo B. The 25·ohm dummy load is shown with its cover removed.
111(' grounding plug ami one perfboa rd mounting bracket are shawn
ill the foreground.

Photo C. A conventional 50-uhm dummy toad. connected in series
.....ilh a ll "add-Oil " load.
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techcd to either end of the 25-ohm dum­
my load.

FAST SERVICE . DISCOUNT PRICES

Visit Our INTERNET Site
http JIwww.allcorp.comialicorpi

S.P.D.T MOMENTARY
PUSH PUTTON

SPECIAL PRICEI
Alcoswitch # MPS103D·R
S.P.D.T. miniature pushbutton sw~ctl.

Push-on f Push-orr. snap-aetiOn swilch.
Uothreaded . 0.24- ea. X O.33' 1ong bushing.
Green 0.4· ea. cap. Right-angle pins tor PC

eoerc mou""'. $100
Contacts rated ~

3 amps@115Vac.
CATM MPB-22 25 for $22.50

"Since many precautions
were taken, 1 believe that the
test results are valid, and that
these bridges would perf orm

as indicated when used
normally in a ham station."

12 Vdc 2.3 A/h (Used)
GELL CELL BATTERY

SMALL STEPPING MOTOR

Conclusion

The test results show that many inex­
pensive SWR bridges have poor accura­
cy. You should check your bridge rather
than assume thai it is accurate.

You can check one add itional poi nt
by simply borrowi ng another dummy
load. build either one or two "add-on"
loads or a complete 2% system. The
choice is yours. III

Testing

Use a relatively short length of coaxi­
al cable between your SWR bridge and
the dummy load. Bypass all other items
that may now be between them. Adjust
the transmitter output power to approxi­
mately 35 watts. Disconti nue transmit­
ting. Install one of the "add-on" dummy
loads and proceed with testing. Photo A
shows the parallel connection, and Pho­
to C shows the series connection. Don't
forget to use the gro unding plug with
the parallel connect ion . It can be at-

Airpax. NB82115·M3
12 vee. 65 ohm
stepper motor with
6 leads. 15 degree
slep angle. 1" diameter x 0.5·
high. Mounting llange with holes on 1.25·
cemeea. 0 .08" (2mm) ea Xor long shaft.
O.2T diameter pulley is press-il onto shaft.

Great tor robotics 150
and experimentation. $ each

r: x 2.3r x1.35"
Used, bu1
guaranteed
functional sealed
gel ce ll batteries.
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CIRCLE 249 ON READER SERVICE CARD

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEe-200 FILM
JUS[ 3 EASY STEPS:

e Copy circuit pattern on TEC·200 film
using any plain paper copier

e Iron fUm on to copper clad board
e Peel off film and etch

convenient 8 1/2 x 11 stae
With Complete In structions

SAlISFACI10N GUARANTEED
5 Sheets lor $4.95 10 Sheets only $6.95

add $2.00 postage

The MEADOWLAKE Corp.
Dept. 0 • PO Box 1555 • Oneco. Fl 34264
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ALL ELECTRO NICS

CORPORATION
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g. shIelded dual audio cable wilh color coded
(red and yellow) RCA style pin 1QQ
plugs either end, Black cable. $ each
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