NFG-9TH7 v FFF 1 —F
iPENE )

INSTRUCTION MANUAL
FOR
MODEL NFG-97 ANTENNA TUNER

BARE @ kX St



FROEFOLELEZEELTHYDLE ) TELET,
ZOMBOURE &+ ICRITS T/ & &I
TR IC L AHHR - R T IRV L9 IC, #EWICE BT
W COFHAB T L FHANLEL L N LT T,
OB BT 7 TR FRO & & (CHERE
T i ep OB IT X AR, it
BEENE Lich, REHICFEW EFTW7E § LTS
# el it O PR N LE

L SR
1 B
NFG - 97 (CFRED Ot iR LT #h :F0TF
BEHEAB XN,

A I S
1Rl 1
2 HBHOLHA

21 RIESFL

@42

B R
1. & 1
2 HPHFOBH 1
3. A 2
4 REFRINFE 4
5 E 4
CONTENTS
1. BEFOREUSE ...................... 5
2. OPERATING CONTROLS . 5
3. OPERATION . . .6
4. MAINTENANCE AND CHECK .......... 8
5. SPECIFICATIONS ................... 8

@7 —24 2%

DFrYF—var2iHh

Dvr SYfEag 7
Bt e g SR Av A |

7

7720 av A4 2 F

©ANT = » F

®2.a

DL HPRAAA 5 F
A= 2 OWNNEY > SE NV BRI AAA 2 FTF, T
DAL 3 FICED A= FDTNAY =RV P h 200W,
20W, A 25WICHDIRLAT ENTE D,

N oANENE CESICHEALE T,

@% — %
MATHES), BEBENRD SWR ERELE T,y
AL 9 F, 7r¥ 2 a ALy FOYYREIICLY 2
— 2 OBRERIIT £ T,

Q@7 —ZA 5 F
DA » F T — F AT B NIER (FWR), K4
BhHiER (REF) onwFhaicy) bz 4,

@DF VT L= arD2EH
SWR QIE LT SME A —F &7V AT — A CHIET B
EXENG

OTX =+ F

BlE L

®7r20va VAL 9 F
A= 2 DfR NWGE GEFT, KD , SWREHIED
F v )T U= 2y LU SWR O FHIGEHEICY) ik
2BA4 9 FTT,

®ANT < 5 F
TyFFREY Ty —AHO= TS FR) BT
9DEBTT (CODERTEELTY T2 2 2H3D
= v FrS (BB LHED .

DTX= ¥
ANT=» FEFBCT > TFREPT¥ v =S O~
yFvs (BAR) #1522 2TT (TO2EHaTEL
LTEHDA D= » 77 (BB BEDET) ,

®BANDRA » F
SR BEICE DT 1.8 ~ 28 MHz # 48] b2 2 3,
THRUFRY Y s Y C O~ F¥ 73 9 b U =2 %3
FWHEET Y FFREL T =S HEEH T 28 S0
gl




22 HEATL

DE
T ABEHAMT T b7 OT - AT LD
[ 3 X DOk b B O BERER T

@ ANT
Ty F LT AT A 2T,

@TX
TYFFFa—FOANIRZETCT, by —r%
wHEEL ¥

3 A&
31 mEESE
310k 9 ICNFG-97 24 LT 3\,

TYTr
T YT IS 70 (5D-2VED50QF0 b 0)

v=st JST—-100%

| MEH b

nd b @lm!al@

J

TYTFF a—F
NFG-9

D

N
\Z_umm&m&m%um;m

B131 REME DR

32 fEAIE
3.21 T7rTFROSWRAE

NFG -97 ©= » 5 > 7 24T S WCH 57
v5+ O SWREHIE L, K3.2CmR+ Lol
BAND %4 » 7 4 THRUIC, FUNCTION =4 -
FHCALICE » } L b 5> o= e (FIRIEIC L #
4, CALIBRATIOND® 4 %[ L, f—2&TNA
s —wcey bLET, T LTFUNCTION =4 »
F% SWRCH) D #0125 & A — 2 OESHHSWRIEE
mLE T,




322

@
FUNCTIONZ 4 » F%

CAL{cLT
CALIBRAT IOND%HT

A=Bh TN Rl —NCE
b

®

FUNCTION X4 » ¥ %
SWR (Ct) hifes e b 5 O

=32

T9F Ty NI OBORE

3.2.1 THl> 72 SWRH 4 1.5 LA FRUET SALLHE
FIEEL D b £ 4EADST L OB AICHEH K &
(A9 =% Ty FFNEYVRALRD< TV I (K
B) kb DBESDY E+, 3.3 CRT LYK
BAND 24 » F %ilfil+ 55> FICADET,

A=Z O ASWR T
+

SWRMER T 17

FUNCTIONZA » 5 #POWERIC L, # LT
POWER %1 » & REF (CF2 & 2 — # BT )
#RL#T (&3, B CCRANGE 24 »
HY DA T A — 2 TP BIRNICLTEEN)
WA CORMG I ANC % 5 & 9 (CTX MATCH
& ANT MATCH % ZH.ICH%E L%+

®

POWER =4 » F
% REF (CF

“J FUNCTION =4 »
% POWER (3%

@

R

3.3

COLE, BN 5> v =<0 N % FETaE<
v F 7 EEH) BEh, KBNS ToCERb
Bl N e EFco &, TS HESTE $
Fo UNBNT<9Fv I bolkdETHNTS
(EB) BEME L 24 A0

FLCh vy 7S
L, FELOT
Y7 (ER) BREAELChE 3L L TLER
T,

TX MATCH, ANT MATCH
| EREEEL A - 2ORN Tl
MNCF B

Ty F I x ey MU S HORE

323 =oFrIF s bU— S ERROSWRAIER

< FY I H oy b7~ 2 WERICHTIR L7 3.2.1
TSWR 2WESF 2L b Ty v =T FHHO
SWRIi%5nsc £4°TE %3, (77 L BAND %
4 FEMA 2 FOE TOMBICL T EIN,
THRUWCL: T &~ T 7% v b7 =2 &S %
WBAD SWRIZRELES, )



<oEE>
(1) BT b7 —5, RERSSLEELOBEE
Fuo £ —n = FEAWTEER T LT NFG-
97 WCHeki L RIHBNARMNC L D LS = s F¥ T
(BB £LoT KAV,

Fogbb<rFrs BB HENLLDDY %
FHTasy —C LE T ENBEBOBN LS ) 5
OTEELTLHEIN),

EAEHRICELAESHC BAND 24 » F %4 2 e
Han,

SWR OBIICENT ¥ 7 F & 154k L7 R AGhic T
I A AT, va— MCkAE, NI
OBhADY 2 FTOTEELTL LI,

(4

(5)

FUNCTION A4 » 7
% POWER (CH %

B3 4 BEVHOMER

(2) BAND 24 » FEF@MALTNB <> F i LS
THRU OAIBICH BT & #HR LT KT N,
() SWRtini3 kit Fe=oFrs (Hf) éh
EWBHEVD Y T (ZORBAND 24 »F & EFIC
®
RANGE 24 »
EREHDCIE L
TA—RAY =2
RS
@
POWERAA » 7
FWR,REF O3
haic+s
<TER>

4

SWR 28 WBE ICAMEB NICGHE 74 L1 TOT R
LT R,

324 RAEVIDUE
(3.4 (C7RF L SICFUNCTION = A » 7%
POWER (€ L C POWER A4 » # % FWR (17
W) b L{EREF (REBEEMCTLLCE
5T, TNENOBNGC A -2 CHITEHNTE$
o Z#, RANGE 24 » FXfEH NG Lct)
bt TSI,

RTFANF

AL (IR AT D Y 2 AT — UL
A b LU S OB ALRIEE, HEV HMREL
TWATERN P Wit &  LIEEHE £ C 3 Lo0
{EEn, (3, WBOFEERHERAEGCE S %
NTLEIN, )

Z #
— b
BT T O 0C~40T
AW =32 2 M= 52 #
SIpstiz 1§180(180) > 130(145)
X 4T 273(315) mm
O Y HEERDEE
i i #3.3kg

=9 FYIF s b T

BB 18~28MHz i 0% 7 < F
ST
(WARCHIE @ 95~ V)
AT J) 200W CW
fe# L 18MHz #%> NIt
200W PEP( 100W CW)
E et VSWR 1 :3%C T8
& SWR VSWR 1:1.2LF
ANAre—grzx  50Q (FFH)
K PN ES 05dBLLF (B £HF)
W SWIET
AR 200W,/ 20W,/ 2.5W
TNRY =AW E A
AT/ B0 U 2 5K
SWRSIsERRH 1~10
SWRSI5ETH ) 5~ 200W

CEEANDIR, MM OB TEL LTS 22
Lib b, )



Thank you for the purchase of your new model
NFG-97 ANTENNA TUNER.

1. BEFORE USE

Before operating it please read this manual thor-
oughly in order to assure satisfactory performance of
the equipment and prevent damage or failure

This product has been produced under strict quality
control. However should any trouble be found due to
workmanship kindly contact the JRC office or a JRC
dealer.

2. OPERATING CONTROLS
2.1 Front Panel

(@ Power Switch

. (@ caibration Control

Range Select Switch

(8) Function Switch
L SR

(®) ANT Match

Figure 2.1

(D Range sclect switch

Selects the meter range for measuring the output
power. Three ranges provided on the meter:
200W, 20W and 2.5W full scale. This is helpful to
precisely measure not only high power but also
low power.

Meter

Indicates the forward and reflected power and
WR. The meter scale is selected by both the

, range select switch and function select switch.
Power switch

Selects the meter display mode: forward power
(FWR) or reflected power (REF) mode.
Calibration control

Allows the meter to be calibrated in full scale
for measurement of SWR.

Front Panel View

(® Function switch

Selects the meter function among the power
measurement (forward and reflected), calibration
for measuring SWR, and measurement of SWR.
ANT MATCH control

Allows the impedance between the antenna system
and transceiver to be matched (mainly about its
reactive component).

TX MATCH control

Allows the impedance between the antenna system
and transceiver to be matched (mainly about its
resistive component).

BAND switch

Selects the band among 1.8 through 28MHz bands
in accordance with the operating frequency.
THRU position for connecting the transceiver
directly to the antenna system, without insertion
of the matching network.



2.2 Rear Panel

3TX

Figure 2.2 Rear Panel View

3. OPERATION
3.1 Connection
Connect the NFG-97 as shown in Figure 3.1.

(@ E terminal
Earth terminal for connection to both the earth
terminal of a transceiver and earth ground.

(@ ANT connector of M-type
Connector for connection of the antenna.

@) TX connector of M-type
Antenna tuner input connector for connection of
the transceiver or the like.

ANTENNA
COAXIAL CABLE, 50 ohms, 5D-2V, etc.
ANTENNA TUNER JL
NFG-97 TRANSCEIVER, JST-100, etc.
oo

b1

%NDING CABLE, thick wire with shortest run

Figure 3.1 Connection with a Transceiver

3.2 Operating Procedure
3.2.1 SWR Measurement of Antenna System

Before the matching adjustment of the NFG-97,
measure SWR of the antenna. Follow the procedure
below. Refer to Figure 3.2. Set the BAND switch to
THRU position. Set the FUNCTION switch to CAL
position. Make the transceiver ready for transmission
Set the CALIBRATION control for full scale on the
meter. Depress FUNCTION, SWR button. Then, the
meter will provide the value of SWR.




Set BAND switc!
to THRU.

e @ Depress FUNCTION, CAL
butto

n.
Set CALIBRATION con-
| trol for full scale on meter.

—rondfion—

®

Depress FUNCTION,
SWR button

Meter provides value of
SWR.

Figure 3.2 Setting for SWR Measurement

3.2.2 Matching Network Adjustment

So long as the measured value of SWR in Paragraph
3.2.1 is less than about 1.5 to 1, there is no effect upon
the performance of a transceiver.

If exceeding 1.5 to 1, matching is necessary to
cfficiently feed the antenna. Follow the matching
procedure below. Refer to Figure 3.3.

Set the BAND switch to desired band for operation.

Set the FUNCTION switch to POWER position. Set
the POWER switch to REF position. Then, the meter
will provide the value of reflected power.

Set the RANGE switch to suited position for easy
reading on the meter.

Next, alternately adjust the TX MATCH and ANT
MATCH controls for a minimum reading of reflected
power on the meter.

Set POWER switch
to REF.

@

Alternately adjust TX MATCH
and ANT MATCH for minimum
reading on meter

Figure 3.3 Matching Network Adjustment

There is a knack about this matching, as follows:
First reduce the transceiver output power. Then,
adjust for matching. As the reflected power decreases
owning to the matching, gradually increase the output
power.

Thus, the adjustment can be made quickly. It is
noted that if increasing the output power after
matching with reduced output power, the matched
point will not move.

3.2.3 SWR Measurement while Using Matching
Network

After adjusting the matching network, SWR is
measured according to the method described in Para-
graph 3.2.1. Thus, the value of SWR between the
transceiver and antenna is known, provided that the
BAND switch is left at the operating band. If setting
the BAND switch to THRU position, the value of SWR
without the matching network will be indicated on the
meter,



PRECAUTIONS

1. When connecting to an electron tube type trans-
ceiver, transmitter, previously adjust the trans-
mitter with use of a dummiy load. Then, connect
the NFG-97 and adjust for matching until the
reflected power is minimum.

2. Previously make sure the BAND switch has been
set to an operating band or THRU position.

3. If the value of SWR exceeds 3 to I, the matching
may not be possible. In such case, make an

Set RANGE switch for
suited meter scale to
transmit power.

Set POWER switch to
either FWR or REF

4.
5.

attempt to turn the band switch in either direc-
tion. The matching may be made this time. How-
ever, if set for full power under this condition,
internal damage may be caused.

Never turn the BAND switch during transmit.

If the antenna causes an extremely high SWR or
the antenna circuit opened or shorted during
transmit, then internal damage may be caused.

Set FUNCTION switch
to POWER.

Fig. 3.4 Power Measurement

NOTE: High SWR causes error in measured transmit power.

3.2.4 Power Measurement

As shown in Figure 3.4, st the FUNCTION switch
to POWER. Set the POWER switch to FWR (forward
power) or REF (reflected power). Then, the meter
will indicate the value of either power level. If necessa-
ry, set the RANGE switch according to the transmit
power,

4. MAINTENANCE AND CHECK

There is no need to readjust this antenna tuner.
However, if any adjustment should be needed or failure
should happen, contact the sales office where you
bought.
NOTE: Never touch any internal variable resistor.

5. SPECIFICATIONS
General specifications
Operating Tempera-

ture Range 0° to 40°C
Input/Output
Connector M-type coaxial connector

W180(180) x H130(145)
x D273(315)mm

() including projections
3.3kg, approx.

Dimensions

Weight

Matching network section
Frequency Range 9 amature bands of 1.8 through
29.7MHz
WARC Bands included
Maximum Trans-
mit Power 200 watts, CW, except 1.8MHz
band
(200 watts, PEP or 100 watts,
CW for 1.8MHz band)
VSWR 3 to 1 at maximum, un-
balanced
VSWR 1.2 to 1 or less
50 ohms, unbalanced
0.5dB or less at matched state

Matching Range

Matched SWR
Input Impedance
Insertion Loss
SWR measuring

range 1.0to 10
SWR measuring
power 5 to 200 watts

Power measuring section
Power measuring

range 200/20/2.5 watts

Specifications subject to change without notice.
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