OPERATION INSTRUCTION MANUAL
JOHNSON VIKING MATCHBOX

ANTENNA COUPLERS

These instructions are applicable for the installation and operation of the following
Matchboxes:

250-23 Matchbox for use with transmitters which have a maximum input of
275 watts to the final amplifier.

250-23-3 Matchbox, similar to the 250-23 unit, with a directional coupler indi-
cator installed and a Directional Coupler (part no. 250-37) furnished.

250-30 Matchbox for use with transmitters which have a maximum input of
1,000 watts to the final amplifier.

250-30-3 Matchbox, similar to the 250-30 unit, with a directional coupler indi-
cator installed and a Directional Coupler {part no. 250-37) furnished.
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I. GENERAL DESCRIPTION

The Johnson Matchbox is an antenna coupler designed for matching anteiuna and trans-
mission line impedances to a 52 ohm impedance within the amateur bands {from 3.5 10 30
megacycles. The Matchbox also provides band switching and transfer of the coupler from
transmitter to receiver and in addition mutes the receiver and grounds the receiver antenna
terminals during transmission.

The Matchhox is capable of matching the 52 ohm coaxial output of a transmitter into
loads ranging from approximately 50 ohms to 1200 ohms for balanced lines, and 50 to 2000
ohms for unbalanced lines. Large amounts of reactance can be compensated for by the
coupler, the amount depending upon the {requency, line or antenna resistance. The Match-
box, or any coupler, installed at the transmitter end of the transmission line cannot correct
the standing wave on the transmission line. This standing wave is a matter of impedance
match between the antenna and the transmission line and may be eliminated in varicus ways
described in antenna and transmission line literature.

The coupler circuit consists of a parallel resonant network utilizing an inductor with
a coaxial wound coupling link, a dual tuning capacitor, and a dual differential matching capaci-
tor as shown in Figure 1. Impedance matching for either balanced or unbalanced transmission
lines and antennas is accomplished by the front panel contrels of the two dual capacitors with-
out resoxting to the customary coil taps or link adjustments. Adjustment of the Matchbox
must be accomplished by the use of a directional coupler, such &s Johnson no. 250-37.

The Matchbox tuned circuit provides additional harmonic attenuation of the transmitier
gutput by at least 15 db. The 32 ohm coaxial line between the transmitter and coupler provides
for the insertion of a low pass (TVI) filter such as the Johnson 250-20 for impreved harmonic
attenuation. A terminal is provided on the terminal board for the installation of an R. F.
probe for usc with an oscilloscope, modulation indicator

The Kilowatt Matchboxes (part nos. 250-30 ard 250-30-3) have a switching relay system
designed for "fast make-slow break" operation allowing the final amplifier plate voltage to be
cut off before the transmitter load is removed. The time of delay is fixed between .15 and .25
of a second which is ample to allow the relay contacts to break without any arcing,

1I. INSTALLATION

The Matchbox and its Directional Coupler must be connected to the transmitter with a
52 ohm coaxial line as shown in Figure 2. The length of the coaxial line should be as short
as practical since the input reactance varies more rapidly with frequency as the length of the
line increases. If a low pass filter and a TR Switch are used, they should be installed as
shown in Figure 2 using the coaxial lengths as indicated. The remaining connections to the
Matchbox should be made as follows:

1. GROUND. This terminal should be connected to the ground terminal on the trans-
mitter by means of a large gauge wire. The lead from the transmitter
to ground should be a large gauge wire and as short as possible avoid-
ing any lengths near an odd multiple of quarter-wave on the operating
frequency. For multi-band operation, ground leads of various lengths
should be installed.

2, RECEIVER ANTENNA. The antenna leads from the receiver should connect to
the two terminals on the terminal board designated RECVR. ANT. Be
sure the ground lead from the receiver is connected to the grounded
antenna terminal. The Matchbox is supplied with the receiver tap at
the 300 ohm position. Less turns will give a lower receiver antenna
input impedance and vice versa.
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3. R. F. PROBE. This probe may consist of a short piece of stiff self supported
wire (soldered to the probe terminal inside the cabinet) with a small
turn on the end to provide capacitive coupling to the coupler inductor.
The coupling should be as loose as possible consistent with the energy
needed sc the coupler tank is not unbalanced.

4. RECEIVER CONTROL. These two terminals are connected to a normally closed
contact on the relay and may be used to break the receiver B- voltage
or muting circuit during transmission pericds.

5. RELAY 115 V.A.C. The 115 volts AC for the antenna relay should be applied to
these terminals. This voltage is usually secured and controlled from
the exciter and should be applied to the relay only during transmitting
periods.

6. BALANCED TWO WIRE LINE. The two feed-thru insulator terminals should be
used for connecting all two wire balanced transmission lines. This
applies to both the 275 watt and Kilowatt Matchboxes.

7. SINGLE WIRE.

a. 275 WATT MATCHBOX. This feed-thru insulator should be used for single
wire transmission lines or the end of single wire antennas which are of
high impedance.

b. KILOWATT MATCHBOX. Connect single wire transmission lines or the
end of single wire antennas to the feed-thru terminal designated "SINGLE
WIRE". The remaining feed-thru terminal must be grounded to the ground
terminal above it during operation on 80, 40 and 20 meters and left un-
grounded on 15, 11 and 10 meters.

8. COAXIAL AND LOW IMPEDANCE SINGLE WIRE.

a. 275 WATT MATCHBOX. If a ccaxial line is used from the antenna, the inner
conductor of the line should be attached to either of the two balanced line
terminals, the outside conducter of the line grounded and the other bal-
anced line terminal grounded throughout the range 3.5 to 30 megacycles.

Low impedance single wire transmission lines or antennas should be at-
tached to either of the two balanced line terminals with the remaining '
halanced terminal connected to ground throughout the range 3.5 to 30
megacycles,

b. KILOWATT MATCHBOX. The coaxial line from the antenna must be con-
nectad to the coaxizl terminal, The fced-thru insulator terminal with
the ground terminal directly above it must be grounded during operation
on 80, 40 and 20 meters and left ungrounded on 15, 11 and 10 meters,

Low impedance single wire transmission lines or antennas should be con-
nected to the feed-thru terminal designated "SINGLE WIRE". The re-
maining feed-thru terminal must be grounded to the ground terminal above
it during operation on 80, 40 and 20 meters and left ungrounded on 15, 11
and 10 meters.

9. DIRECTIONAL COUPLER. A directional coupler and its indicator must be used to
properly tune the Matchbox and should be connected per the Instructions
received with it. The Johnson Directional Coupler, part no. 250-37,
must be used with the end which has the white nylon tip jack, connected
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to the 52 ohm coaxial line going to the Matchhox. The three indicator
leads from the Matchbox (or from a separate Directional Coupler Indi-
cator, Johnson part no. 250-38) should be connected to the Directional
Coupler with the white, red and black colored plugs in their corres-
ponding cclor tip jacks.

Unlike SWR Bridges which must be operated at very low power levels,
the Directional Coupler may be left in the transmission line to furnish
a continuous indication of SWR and relative power output while operat-
ing with power levels of up to 1000 watts input.

I1I. OPERATION

DO NOT ATTEMPT TO PLACE THE MATCHBOX IN OPERATION WITHOUT THOROUGHL?
UNDERSTANDING THESE OPERATING INSTRUCTIONS AND ADJUSTING THE MATCHROX AC-
CORDINGLY.

The following step-by-step tuning procedure should be performed only after the Marchbox
has been connected in accordance with the preceding INSTALLATION section.

1. Turn the Matchbox BAND knob to the desired operating band.

2. Turn the Indicator Switch to CALIBRATE and rotate the Indicator Calibrate Control
to minimum (full counter-clockwise on Johnson Indicators).

3. Adjust the transmitter final amplifier, with reduced output coupling, to a frequency
in the same band as the Matchbox.

4, Adjust the Indicator Calibrate Control (clockwise rotatien) to obtain a full scale Indi-
cator Meter reading.

5. Rotate the Indicator Switch to SWR. If the Indicator Meter reads more than full
scale, readjust the Indicator Calibrate Control until the meter reads full scale.

6. Alternately adjust the Matchhox "TUNING" and "MATCHING" dials until the indica-
tor Meter reads minimum SWR. Keep rthe transmitter final amplifier in resonance
{(plate current dip) while tuning the Matchbox. As the Matchbox adjustments bring
the impedance match closer to 52 chms (SWR of 1 on the Indicator Meter), the re-
action on the final amplifier will become less pronounced.

7. ‘When the Indicator Meter indicates minimum SWR, turn the Indicator Switch to
CALIBRATE and readjust, if necessary, the Indicator Calibrate Control until the
meter reads fuil scale. Return the Indicator Switch to the SWR position.

8. Return the Matchboax for minimum SWR. Turn the Indicator Calibrate Control to
minimum (full counter-clockwise position).

9. Adjust the loading and tuning of the transmitter final amplifier to the desired power
input. DO NOT attempt to load the final amplifier by changing the Matchbox adjust-
ments.

10. Turn Indicator Switch to CALIBRATE and advance the Indicator Calibrate Control
for full scale reading on the Indicator Meter. Return the Indicator Switch to the
SWR position. The meter now reads the actual SWR at full power input.

11. Record the Matchbox "TUNING" and "MATCHING" dial settings for future reference
when returning to this frequency.

12. The operating frequency may be changed until a maximum SWR of 1. 5 ig indicated on
the Indicator Meter at which frequency the Matchbox should be readjusted, per steps
1 through 10 above.
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275 WATT MATCHBOX

Parts List
Schematic No. Part No. Description
Cl 154-505-4 Condenser, 100ED30
C2 169-25 Condenser, 100EDA3O
*C3, C4 22.1097 Capacitor, .0l mfd. disc ceramic
! 22.746 83-1R coaxial receptacie
Ll 23,1041 Inducror
*M1 22.1488 Meter, 100 ua.
*R1 22,1196-1 Potentiometer, 2000 chm 1/4 watt
RY 22.906 Relay, 3PDT
SWi 22 884 Band Switch
*SW2 22, 1444-~1 Switch, SPDT
*P1 105-303-1 Plug, black nylon phone tip
*p2 105-301-1 Plug, white nylon phone tip
*P3 105-302-1 Plug, red nylen phone tip

* denotes additional components in 250-23-3 Matchbox.

KILOWATT MATCHBOX

Parts List
Schematic No. Part No. Deseription
Cl 152-517-2 Condenser, 110CD70
Cc2 160-32 Condenser, 100CDA70
C3 22,1156 Capaciter, 16 mfd. 250 WVDC
*C4, C5 22,1097 Capacitor, .01 mfd. disc ceramic
J1, ]2 22,746 83- IR coaxial receptacle
L1 236-511-1 INDUCTOR
*M1 22, 1445-1 METER, 100 ua.
Rl 22,887 Resistor, 18 ohm 2 wartt
*R2 22.1196-1 Potentiometer, 2000 ohm 1/4 watt
RY 22,1153 Relay, 5000 ohmd.c.
SR 22.1009 Selenium rectifier, 35 ma.
SWl1 23.1153 Band Switch
*SW2 22.1444-1 Switch, SPDT
*PL 105-303-1 Plug, black nylon phone tip
*P2 105-301-1 Plug, white nylon phone tip
*P3 i05-302-1 Plug, red nylon phone tip

* denotes additional components in 250-30-3 Matchbox

2/58 -4 -



XOUY ey £-£T-USE AW Ul polEs

_
, , ~U[ 103ed1pu] I3y 1RUOTI0AIIQg v
£-£7-087 _ cd a
€7-09¢ "SON 138d # pay
_ - ¥O
| 1
XOQUO1BN 1NBM SLT f d ) 'l
WVHOVID DLLYWEHOS ] aIUM n_n
Bl TUNOHI4 “ R
|
!

d . T
yoElg . n_\

suswaimbal Surydnoo o1 Suipioosoe 1oieaado £q pelleIsUl aqoad 4y pUUIIUY
. BETN CREY
uonrsod I913N 0§ SUI UT UMOUS ‘TMS ‘UDIIMG pued .

uotitsod JTUUISURI] aY) UT UMOUS ‘AN ‘Aeiay
1BULWIB ], o - e ————— — — —~l—- -0 aqoad O49
punocIn > !
N —
Ad [{ehgtitely!
Ioa12292Y
T “
|
_ i
_
SYEUIIa ], | D¥ ACTI
aul] |
SITM oM (4~ _ 0 "
I

}s
A

mndug

= =gt
1{ [EIXEOD)

JeUTII I3 ], _

axrpn O
S18uis




£-0£-067
0£-05T S,ON 31ed

XOQUIIBIN 11 BMOTIY

WYHDO VIO DLLYWHHDS
aT FANOId

{ —uy J01e0TpU] 237dnoD TEUOTINAIL(]

sjuswalinbex

Surydnoo o3 Surpioove Joyelado Aq pal[®IsUl aqold 4Y

woraisod I939N Q7 Ul usoys ‘TMS ‘YoImms pueg

uomisod J1usue; ur umoys ‘AY ‘Ae[od

[BPUTWIS ], PUNOID

JRUTWID
AT
aIm oML

O

(Ut I3 L
aul TBRIXEOD
ndind

ped—{— 00—

|
=
5

U ————————— e e

€d

OV ASTI

s

Toxuad

I
|
I
_
|
|
_ FETNCRERY
_ | _
!
!
}
!

|
o >
ﬂ { pUUIIUY
. __ | = 10A1929Y
i )
_ |
/“/O “ [eunuIa],
- aury [BIXE0]



2/58

FIGURE 2

275 WATT TRANSMITTER - MATCHBOX INTERCONNECTION

Single Wire —\ /T

Balanced T'wo Wire Line or

Coaxial Line
{Note 1}
TRANSMITTER Directionai MATCHBOX
Indicator
Cable
6" to 12" coax. Ground Wire RF Input
| I ) TITT
_1 |
= L Relay
. /\-E LISV A
- . LOW PASS DIRECTIONAL
— T R]Cs)géis"gg FILTER COUPLER Receiver
— No. 250_39 50 ohm ]OHNSQN L{ jOHNSON Control
coax. No. 250-20 No. 250-37 —RF probe
~— Recciver Antenna
U To Receiver

6" to 12" coax,

KILOWATT TRANSMITTER - MATCHRBOX INTERCONNECTION

Ground Terminal

RBalanced Two Wire Line

Single Wire
/ ——Cpaxial Line

(Note 1) fc)/%/ o‘/'
Directional
TRANSMITTER Indicator MATCHBOX H
Cuable (7
&" to 12" coax. Ground Wire l' RE Input
| [ - 1T
= - LRelay

. LOW PASS DIRECTIONAL 115V
~1 T-R SWITCH FILTER COUPLER | | Receiver

JOHNSON soor JOHNSON JOHNSON Control

. - ohm | No. 250-20 L{ No. 25(3-37 L

No. 250-39 conx. o. 230 o ]_‘ RF probe

To Recetver —Receiver Antenna

6" to 12" coax.

Note 1 - If a separate Directional Coupler Indicator is used, disregard the cable from the
Directional Coupler to the Matchbox
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OPERATING

INSTRUCTIONS

JOHNSON DIRECTIONAL COUPLER

AND

DIRECTIONAL COUPLER INDICATOR

Cat. No. 25

GENERAL DESCRIFTION

The JOHNSON Directional Coupler ia # device de-
aigned primarily to measure standing wave ratio on 52 chm
coaxdal transmission lines, unbalanced £2ohm systems, an-
tennas or other devicas, The Directional Coupler inaloo es-
aential to proper adjustment of an antenna coupler unit. It
i3 not critical with respect to frequency and will give accu-
rate messuzemenis up to frequencies of 150 megacycles.
The Coupler may ba left in the tranamiasicn line to furnish
2 continuous indication of SWR and relative power output
while operating with power lavols of up to 1000 watts input.

a(o

o

2Wow

0-37 and 250. 38

CIRCUIT

The Directional Coupler is simply a short section of
transmission line. Two indicating circuits placed back to
backare coupled to the canter candactor of the Coupler. The
combination of inductive coupling and capecitive coupling is
siech that the incident powsr is cancelled out and the indi-
cators measure relative reflected power.
cators are backto back, one measures actual reflected power
and the other measures actual incident power, which, be~
cause of its placement, appears to be reflected to that par-
teularcircult. The ratio of reflected power o lncident power
i® used to determine the SWR.

DIRECTIONAL COUPLER INDICATOR

Since the indi-

The JOHNSON Directional Coupler Indicator, 25038,
tga 0400 ua meter and assvciated circuitry whichis housed
in an attractive mater box. SWR may be read directly from

ICFIEE |
RED(S DOSmf
43 i

[

the meter which (s calibrated in SWE. A second scale cali-
brated in percent affords an indicationof relative powez out-
put. I the JOHNSON Directional Coupler Indicator is not
used in conjunction with the Directional Coupler, it will be
necessary to usea 0-100 ua, 0-250 ua or 0- ma mieter move-
ment and connect it up in Acircult similar to the Directional
Coupler Indicator as ahown in Figure 2 below,

2 WRE SMIELDED CADLL

ﬂm
-+ o = WHITE
4 __—=BLACK
f2 weren
‘b
cosafy =3 ! . 2 POSITION
< APDT SWITCH
[—4 00Suf

SCHEMATIC DIAGRAM , DIRECTIONAL COUPLER INDICATOR

FICURE 2
PARTS LEIT
Pars Yoo Description
Rt - | Cupasltor, 005 mfd cerusic dive
E2UANG-1 Meter, 100 us,
2.10105-1 fotentioseter, 2000 aim, 1/ wntt
105.301-1 Pluz, volte nyloa phone tip
10%.302.3 Plug, red aylon phove tip
13%-353-4 lug, vlack mylon poone tip
cES CEES § Bwitch, SPOT
OPERATION

The operation of the Directional Couples s very aim-
ple and straightforward. Connect the device to he measured
to the coaxial comnector which (s located on the end of the
Coupler which has the white nylon tip jack. Coennect the R¥
power source to the coaxial connector on the endof the cou~
pler which hau the blackand red aylon tip jacks. Theao onda
are labeled reflected power and incident powsar, respectively.
The power #ource may be any device in the 75 to 1000 watt

sLACR(o -
" FIGURE |
DIRECTIONAL COURLER
SCHEMATIC
PARTS L1327
dysol fart Mol Deesription
¢L, =2 22.925-1 Capneltor, 005 mfé
savanlc dls:
JL, 72 2.6 Conneetor, =oaxisl
S L] 1050 32-3 Tip Jack, 7ed nylon
Js 165-333-3 Tip Jask, Kinsk nylon
J5 1«5 -3 Tip Jusk, Widte urlon
CH1, CcR2 22,1513 Pic2e, Cermular
INEN
K, i@ 22.00m-10 Fealator, 220 ohm
- 108, 1 want
3 P ii i
12 a3 3E3eSeeaines
1 Seses
10
444 saus
9 :n--!! T
B33
Lirer
@ TRSS Seses -
'3
"8
fune
5
4 B 2t
3 smesiedd e
2% MAL COUPLER |
" unznmcun
2 H43ertiron woua 2s0ua ¢
3 11 saist | WA METER
fss T
0 30 40 50 60
0 2% 50 75 00 125 180 175 200 223 2%0
o A =2 3 A 5
METER READING
FIGURE 3.

input range.
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It will alao be necesadry tohave some type of metar
to use a3 an indicator., If & JOHNSON Directioral Goupler
Indicator, 250-38, is used, merely plug the white, black sad
reid nylon phone tip pluge on the indicater cable into the re-
spective white, black and red phone Uip Jacks om the coupler,
If the Indicatar ia not used, 4 almilar unit will have to ba
conatructad an indicatedin Figure 2and the cannections made
to the coupler accordingly.

SWR MEASUREMENT

To read SWR, connect the coupler as indicated in the
preaceeding paragraphs, Rotate the CALIBRATE control to
minimutn (fall counter<lockwise oa the JOHNSON Indicator)
and the switch to CALIBRATE, Tune and load the trans-
mitter. Adjust the CALIBRATE poteatiometer to obtain a
full scale meter reading except when uming a 0-1or 0-1.2
ma moter inwhich case adjust for.5 ma. Rotate the switch
to the SWR pasition. The metar raading willdrop if the SWR
is less than 10 to 1. The JOMNSON Indicator indicates SWR
directly, If an ordinary meter is being used, refer to the
curves of SWR va. maeter readings, Figure J, to obtain SWR.

Under certain power, frequency and SWR conditians,
it may be imposaibla to obtais a full scale meter reading on
& 250 ua meter and 0-1 ma meter. This is particularly true
with low power, low frequency and low SWR conditions and
in due to the fact that the Directional Coupler depands on in-
ductive and capacitive coupling which at the lower power,
{requency &nd SWR conditions are smailer. In this case,
one will have to ohtaln a more sensitive meter such as the
0-100 ua or use the instrument to measure percent refllected
power. Even though one cannot obtain full scale deflection
in the CALIBRATE position, rotate the CALIBRATE poten-
tiometer to obtaln ae large a reading as puesible but set to
2 converdent value such as 150ua, for instance, Then rotate
the ewitch to SWR and vead the refllected power reading.
Multiphy the reflected power resding k 100 and divide this number
by the velue obtamed in the CALIBRATE position. Apply this reulting
number to the 0-100 szale on *the chart and read =p ta lntersect the
plotted line for SWR. For wta i tha reading in the CALIBRATE
position was 150 ua and the reading in the SWR pesition was 225 wa,
2250 divided by 150 equali 15 which |t squivelent f= an SWR of
1.5, There is & slight errorintroduced by the use of dif-
ferent power lovels and whether the unknown lmpedance i
more or less than 52 ochms, This error is negligible when
the SWR (s under 2.5 1o | and amounts 1o less than 20% of
the SWR in most other caswa,

ANTENNA COQUFLER ADIUSTMENT

The JOHNSON Directional Coupler tmay be used to
properly adjust any anteana coupling unit including the Viking
Matchbox coupler. It shouldbe borne in mind that the antenna
coupling unit is & device for matching or transforming the
antenna system impedance {at the feed point} to the output
impedance of the transmittes. The typical antenna coupler
ilustratedin Figure 4 is rescnant at the operating frequency.
The degree of coupling to the transmitter must be adjustad
sither by L| or some means within the transmitter such as
2 pi-network output circuitl, variable link or other variable
coupling device, The Directional Coupler shoud be installed
between the powsr source and the antenna coupler input ae
in Figure 4,

s S

2-0250-037

To adjust the antenna coupling unit for a minimum
SWR, rotate the CALIBRATE contrel of the directional cou-
pler indicator to its maximum counter-clockwise position
and met the switch to CALMRATE, Tune and load ths trans-
mitter to wome value, Rotate the CALIMRATE patentiomater
1o obtadn the waual callbrate dial reading which (u full scale
on all but the 0-1 ma meter. Rotate the switch 1o SWR,
adjust the antenna coupler until the Indicator mater reads
rero curreat which indicates that the Antzaaa transmission
line terminal impedance in matched (nto 52 ohme. If the
sntenna coupler has a circuit similir ta the one shown, the
coupler {sadjusted to resonance by the tankcapacitor Cl and
the impedance matched by the taps on the coil L. In some
caser where the antenna and transmission line system prosant
large values of reactance to the output terminals of the cou-
pler, it will not be possible to attain & good impedance match
since the SWR in high, In these cases, it i{s necessary lo
change thelength of the anterna tranamission line, or insert
reactance of the sign necessaryto cancel the antenna react-
ance, The JOHNSON Matehbox coupler ia adjunted by two
capacitor controls and will handle a large range of antenna
resistances and resctances, Afterobtaining the lowestSWR,
the tranamitter may be loaded to {ts normal values,

MEASUREMENT OF RADIATION RESISTANCE OF AN UN-
BALANCED ANTENNA SUCH AS VERTICAL RADIATOR

Measurements muat be made at the antenna terminals
and notthrough & feedline. A variablecapacitor and s vari-
able industor are required for tuning out antenna reactance.
Ground the case of the Directional Coupler with the shortest
possible lead, Counectthe center terminal of the Directional
Coupler output coaxial connector to the ant to be
ared with one of the variable resctances in serics with the
lead, With CALIBHATE control to minimum, tune and load
the tranemitter lato the antenna to some convenient value,
Sst the CALIREATE control to cbtain the usual calibrate
reading. Using firs: one reactance, then the other, adjust
the capacitor or variable inductor until aminimum indicator
meter readingin obtained. The reactance inthe series lead
will be equal but of opposite sign to the reactance of the an-
tenna JX. U it is poseible 0 measure the inductor or capacs
itor whith produced minimum SWR ore may calculate the
amount of reactance. U the capacitor was used, o= 2 " ©
and jXgin inductive, If the inductor wan used, x, = 2 v %
and 1Xy I8 capacitive. Refer the minimum meter reading to
the SWR va. mater curreat chart, Figure §, whick will give
the SWR. In the cawe of antennas where the antenna resis-
tance iz greater than 52 chms, 2atenna resiatance in equal
1o the product of tha SWR and the standard resistance of 52
ohme, If the antenna resintance iu less than 52 ohms, then
antenna resistance is egual to 52 divided by the SWR., One
may add a non-inductive resistor {leas thanld chms] ineeries
with the bridge centsr cutput terminal in arder to determine
whether the impedance (s shove or below 52 ohma. I the
SWR increases with the addition af the resistor the unknown
antenna resistance ig greater than 52 chms. If it decreases,
the astenna reaistance is amalles thar 52 ohma,

MEASUREMENT OF TRANSMITTER INPUT IMPEDANCES

The JOHNSON Directional Coapler Indicator and
JOHNSON Directional Coupler may be used to measure the
input tmpedance of typical high power amplifiers. Connect
the outpat connector of the Directional Coupler to the circuit
to be measured. Tune aad load the driving source to obtaia
the usual smount of grid current in the amplifiar which is to
be measured, Adjust the CALIBRATE potentiometer Lo ob-
wain the usual calibrate reading, rotate the swiich to SWR
and read SWR ol the transmittar input circuit, This is par-
ticularly convenient in measuring input circuits of linear and
Ciass C amplifiers and will help in the adjustment of theae
circults to obtain nominal 50 ohm input impedances.
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