




1.,1X (CRYSTAL CONTROLLED) OPERATION 

Fixed channel operation is possible 
by using  crystals installed in the 

The VFO/FIX switch must 
placed in the FIX position. 
e is only one crystal 
rolled channel available per 

hand with the FT-7. 

: 	used in the FT-7 muttst rrieet 
lie specifications shown in Fig. Z, and 
,hey are available thro,igli your Yaestl 
le:tif, r. Crystal frequencies must fall 

1\101,) 
I USI3 I LS 

AN1) 

8()ni 	8998.5 	9001.5 	8999.3 

40n1 	12498.5 	12501.5 	12500.7 

20in 	19498.5 	.19501.5 	19500.7 

1511) 	26498.5 	26501.5 	26500.7 

lOnIA 	33498.5 	33501.5 	33500.7 

10m B 	33998.5 	34001.5 	34000.7 

10111(.7 	34498.5 	34501.5 	345()0 . 7 

	

1.1(tween 5500-5000 kHz. Frequency 	
1 OM I) 	34998.5 	35001.5 t 35000,7 

cal(7tilation is rriade from the formula 

	

, where Fx  is the crystal 	 Figure 1 (kHz) 
frequency, F0 is the desired operating 
frequency, and Fi is a constant derived 
frotii. Fig. 1. 

example, let us say that it is desired 
to operate on 7199 kHz LSB. Referring 
to Fig. I , we see that for 40-meter I,S13, 
1-'1 is 12501. 5. Subtract fi() 	/19() Icifz) 
1/. ()t1i F1 (12501.5) to equal 530?,.5 kIlz 
(1! x ) 	F(„)r exarylf)le, let us say it is 
desired to operate on 2142() 
1-*.r(Irri !Fig. I, F-. 1 is 26498.5, subtract 214 

Z64985 to equal 	of 5078 	kHz 

of the values of Fi 	Fig. 1 
will reveal that the 7199 kHz crystal for 
14,915 will work on 14199 1c.liz, 21199 kllz, 
etc. Of course, 1.,SB is not normally 
use:! ()11 these bands. If the operator 

switches to USII. the operating frequency 
(in this case 7199, 14199, etc.) will he 

tvi()ve(1 3 kliz clowti to 719(), 14196, etc:. 

!rvo,.-tt is tnrl fro:11 1_,SB to C\V , the 

frequency moves down 80() fiz (to 7198.2, 
14198.2, etc.) except on 80 11-) e t r s 

Where the 	It is 1.2 1‹.Hz dnwn 

IYi)e 

Load Capacitance 

Series Resistance 

i(- Capacitance 

1)t.ive Level 

Figure 2 
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It1,2102, (normally 
consisting of T1921 -T192 
unit P13-1633. The siglizi 
Q104 (3SK40M), a dual-gate tv1()S 

The incc 

ontrol) voltag d to 
s stage, to avoid overloading in the f(illowi.ng stages. 

signal from the 
open) Iail(1 

t 

ntelinzi is fed illro.„tgli the antenna rg 
witch S1901, and the tuning circuit 
V(7,1.901 to 1.)iri 9 of the RIF iMAlkl‹.. 

to gate I of the RI-  amplifier 
. 1111e i1/2GC (Automatic Gairt 
f Q104 to control the gain of 

scR1i)TioN 

The FT-7 transceiver titilizes 	iii()ditles for the most; efficient 
use of space and to sii-fii)lify We tr,)ubte-slto3ting and repair process. 
Tile transceiver is all solid -state, and the receiver and transmitter 
operate in a single-conversic)ri configuration. utilizing a premix 
heterodyne technique -witit,h greatly reduces signal distortion in 
both the transmit and receive utodes. 

RECEIVER 

aiiiplified signal is fed tht-ottgli tile i)ass1):iri(i tuning circuit to 
the mixer unit PB -1631. 	bttiler ciriiililie  r QZ01(2SC535A) is 
used to accorriplish inwedatice filatchingl)etween the RI' aniplifier 
and the diode ri-ii,cer i:orisisting of 1)203-1YZO6 (all ISSI6), where the 
incoming signal is mixe;I with the sigiial Irom ). the pi-el-nix 
Schottky barrier diodes are Itst.td ft)i- the mixer tc) secu 
range with Low noise. 

13rozitices a 9 klitz I. I 	zit the output of T201. 'rile 
IF' signal is fed 	 1()‘,v --1),Iss filter cc)risisting of L.4201, C201),, 
(2C)1, uriI a cli():le switc:11.1),/,t)i 	-;151.) 1 )), t() the 11.1irTtllt umit P 11-1()..!.6 

Fl 7 
)ci‘ 1)4AistA 

- the mixer to 



--VC 

NB UNIT 
(PB 1627) 

FLIER UNIT 
)P$ 162$) 

IF UNIT - 
1623) 

.100/DEM UNIT 
(PB 1624) 

AF UNIT 
(PS-16411) 

CONT UNIT- 
(PEI. 1422) 

-PRE DRIVE UNIT 
(PB- 1632) 

-MIX UNIT 
(P8 • 1631) 

-PRE MIX UNIT 
(PS- 1630) 

--FIX UNIT 
(PB 1629) 

LPF UNIT 
(PS- 1636) 

ALL UT4IT 
‘PB- 1617) 

Crystal oscillator Q1901 (iii'-1033) produces a heterodyne signal 
selected by the band switch. Tile signal is fed to the double 
balanced mixer Q901 (MG-1496G) in the PRE MIX unit PI3-1630, 
where the signal is mixed with a signal from the VFO. The output 

frurn the mixer is fed through lyandpass transformers T1902-T1905 

to the broadband amplifier Q9OZ (2,SK 19GR), Q903 (2SC78411.), and 
Q904 (2N44Z7). The premix odit)ut signal is then applied to the diode 

mixer in the MIX unit. 

AMP UNIT 
(P8-1443 3310) 

VT.1 
IC SET 

RL 

.RF/MARK UNIT 
(PB - 1633) 

IF MOTHER 
BOARD 
(PB - 1628) 

RF WIO 
BOARD 
(PEI 1634) 
VR BOAR() 
(P0-  16561 
VR 

TOP VIEW 	 BOTTOM VIEW 

I 9 



Control Unit (PI 

G"IV relay delay adjustment 
(VR702): 
(a) Connec.:1 a du 

or matched antenna 
the ANT connector. 

a key to the 
jack, and place 

ed and 

MA NTEMAN ;E AND ALIGNMENT 

a 

istransceiver as been carefully 
ti and tested at the factory 
to sliprrieut. The reliability 

f le solid state devices used in 
FT 7 should provide years of 

roti ).e -free service if tl 
netxt is xto bused and the groper 

ou 	`n ri telnce is carried out. 

Do t t attempt to align the 
!littler  without having a proper 

antenna connected Ifni-my-  load or 

courtesy 

followingalignment procedi e 
4 ,..-quires certain 
3U-colt s 

au i 
osci  arid a scope 

V 	out proper to 
iient, do not 	empt t ad-- 

'ores or poter t 

then opened again, 
he observed that there 
a delay between the instan 
the transceiver returns to 
"receive The leng 
the delay may be varied )y 
adjustment of VR702, in 
order to provide the proper 

delay for the keying speed 
used and/or the preferences 
of the individual. opera - 

( 2 ) Sidetone level acijus 

(VR701) 
) The I. vel of 

sicietorie 
3y varying 	70I vi 
key is closed 

r 

-10 trans-- 

  e highly 
eeo:xend off-the-air testing 

itig a dummy load a s a 
other operators. 

test equipmeat 
an RF stgnal generator, 

sweep gen cil a 0 

CONT UN1T(PB-1622) 



MOID !DEM UNIT (PI3-1624) 

carrier point (TG 50 	i.'G 

(a) Se tings-,BAND. 

DIAL. 

MODE.. 

Peak the 

(1) Place the MO1)14, 
of anaudio oscilla 

to 1 kHz and transtiuit 	US 13. 

At 

nect the ou 
Set the fre. 

,TSB osition. 
croprione 

my to 303 
outpat level or MtC GAIN co trot 

• 

dio 

z 

Switch between U, and I hile adjusting (d 
and 

(Note: 
1:C503 

o3 l r 	to bta 
or the 80 me tE r I 

adjus 

2 watts out1)11 
`(i502, will aditi 

t the alignment 1 ere 
0 meters 

Return, 

noise 

to the eive 

and 1,S B. 
o side oa is ilior 

the MODE 
le to:le Tiatity 

should sound alike. 

backnd 

ckgro Ind forth between USI3 

b) Conle 	a dummy' load to l e. atitt.tritia receptacle and the 1 	probe 

of a VTVM to the anten is  receptacle, J -2101. Adjust TC501 and 

alternately to 	 the VTVM reading. 

ver and adjust TC50 
and VR501 for the mini iniS Ineter readin3. 

1\4013/DEIVI UNIT(P13- 624) 

2 I 



Tittc1 the IVIOID.1;3 switch to 
the ati'ert , ia. recep'zacle, 

(-ever frequenc 

1t1) It 1() 
	

Adjl. 

vocal oscillator level adji 	'F 'Cl901-TC1904) 

19()1 	ace a crystal 
or the tom D band, (44 IvIllz) in thc- socket for the 10 meter band. 

rearlirtg ()f 50 riAV on the VTVM. 

a 	VM to 

(I)) .Place the c ys 
nd crystal: sock' 

on the VTVM. 

lOtt 	lmnd (41 ,N/111z) in the 10 meter 
II I 	)1904 for a reading of 50 mV 

90' 
	

a rec d i. ng 

ch to the 20 meter Da riC 

50 tnV on the VTVM. 
Adjust T -4,1902 for a reading of 

Connect the RF probe 

(PB 1625) 

(I) CW carrier level adjust me t (rI'C'401 

2 of B-1625. With the 
the key closed, adjust TC401 

RIB probe >f a V I'VM 
M(I)E switch in the CW position a 
for a reading of 75 mV 1:10 rriV 

S -x eter calibration (V11401)! 

Place the band switch 'o 40 
Connect a signal gene rr ,)I. 
the generator 
	

'L()eq 

Adjust the 	ge,teratot () 
full scale 	riote r del 

,OCAL UNI 

Switch to the 40 meter ) 	. Ail just 
50 my on the Nurvm. 

9 0 1 for a reading 



on the scope by offsetting 1I)( balancing p()teritioineter vt(901 
on the PREMIX unit. 

Prernix 13andpass filter acljtistirient (T1902 -T1905): 

The adjustment of the baxi(lpiss filters is critical with 
respect to spurious response. A sweep generator and 
a scope are required for 1.)rot)er 

(a) 1,ocate PB -1656, which (-an ()e fou11f,1 ofi the b()ittnrl 
of the .11F tra()thei-  board (iieci.)licito on page 	). 
Loc.:ate %JP 011 IJB-165(). 	1.‘().1- this 11iflhii11t, rertiove the 
solder on the shorting devick!, breaking the cciritiecticm. 

(1)) C;ontiect the output of a sysieop gent.!isittor to 1:P1901 and the 
tkli*" probe ()t a scope tti '11)1902. Monitor the wave patterns 

c) Set the VF'O/F‘lX switch to 1.1X to disconnect the VF(.) fr(il-fl. 
the circuit. Apply 30 (Ili sweep output to .1Pl()01.. 

((i) Adjust the bandpass filter ti-cliisfoi- rric...r cores as follokvs, 
Sc) that the pass.band cliaractei.istics be(orrie as flat as possibly 

within the passl)aricl range si)ecified, arid nlaxirl-iurn attenuation out 
of range. 

PREMLX UNIT (P13-1630) 

(I) Premix balance (VI1901): 
Connect the RI.' probe of a Vri'Vlvl 
to TP1902. Place the \ 1 112.`C,'F'1)( 
switch in the FIX position. 
Adjust VR.90I for a 
reading on the VTVM. 

PRE MIX UN1T(PB-1630) 

Transrriit/receive frequency band 
1)ass filter adjustment (T1906- 
T1915), 

Connect the output of the sweep 
generator to the antenna 
receptacle, and the scope 
iilput to the emitter of QZ01 
Oil the MIX unit. Remove the 

unit, and cut off the AGC; 
voltage. Conncet a jurriper 
between pin 10 and pin 11 of 
the RF unit, and connect a 
100 Ohm resistor between pin 
8 and pin 9 of the RF unit to 
reduce the input Q of the 
circuit. 

(a 



Adjust the transformer cores 
as follows, to secure the most 

response possible over 
passband indicated: 

	

117. -- ,1.()M1-17: 
	('-11,(,(1, 

if) 	I at I 	- 	.51‘11-lz 	(`11!)()g 'l'itt()9) 

TC1201: Band setting trimmer 
capacitor. 

TC1202: A split -type 
capacitor for 
empe rature co.pen  

ri(I 	1 	( 	l l l z 	14 . 5N11Iz 	)1(), '1`191 

d 
	

I 	5M117. 	(1.11912, 	3) 

if) 1 
	 z 	 '1)9 t , 

adjustments, 
circuitry to its 	igina 
condition: remove the 100 Ohin 

( 3) VFO unit (PB -1440A -33 
Skilled technique is require 
as well as advanced knowl.edge 
to align the VFO unit. It is, 
therefore, recommended that 
all VFO work be referred to 
qualified personnel should a 
case develop where a repair 
is needed on the VFO unit. 

re p is for and jumper from the 
11F unit, restore the A.GC 
voltage, and replace the IF 

t. 

(4 It is possible to use one 
crystal controlled channel 
per band with the FT-7. The 
crystal should ,be inserted 
in the .socket appropriate 
for the band to be used, and 
TCI1O1, 1102, 1103 1104, and 
1105 provide fine frequency 
tuning for the 80, 40, 20, 
15, and 10 meter bands 
respectively(., 



(c) Repeat this procedure  
each band, adjusting the 
transformers appropriate, 
for the bands selected: 

BAND 
01.1• ■■•• .9.16 w. 

40 
20 
15 
10 

(d) 

CORE ADJUSTWN 
T1917 
71918 

1 1 9 1 9 
'T1920 

ad 
m the at enna x-ece ac 

a id 

TC 	 11-Cii 'Teo, 

setting(VR17`I)  
Tune tie transceiver tc 
the martc.er or a signal 
generator on any band. 

ear panel. Set the 
transceiver controls as 
follows: 

MODE. 
DIAL...... ...............  . 	. 	• • • 
TUNE. •Center scale ( 11 5' 

(a) Set the band switch to 80. 
While transmitting, adjust 
T1916 for maximum power 
output into the durriirly load. 

CW 
.250 

(b) Set the CLAR control 
the 12 o'clock position 
Turn on the CLAR switch, 

une the :ain dial for 
to .e marker 

signal generator 

Now turn the CLAR switch 
to VFO, and if the tone 
cif e A 	 ker or signal 

or changed 
(away from zero beat) 
secure zero beat by ad ust 
ink VI{1701. 

or o tze antenna 
re e tacle Whit.e 
receiving, zero tlesign-
generator o-atput t the 
frequency to be adjusted 
(3750 7250, c . 
adjust the tran 
cores below fo r r~~axasnr 
ilefte-tion c f the 

CORE ADJUST 
80 	921 

1922 
20 	T192 

T1924 
T1925 

to 

-o beat 
BAND 

40 

5 
10 

(d) Replace the solder bridge oil 
shorting device JP on P13-1656. 

tracking (11916-T1925) 

(a) Connect a dummy load or 
matched antenna to the 
antenna receptacle on t 

95 



) Other coils: 

UNIT COIL PRO(.. :EDUR - 

    

TER T-3()1.- 	Peak to 91v 1 z 
T-304 	receive 

05 	Peak to 9.M1 .1.z 

T401 	)ea k ts. ) 9 	iz on 
T402 	receive 

() / 	T501 	Peak to 
tratist 

T801 	Peak to 91VItIz 
receive NB ON 

T80 	Peak to 455 1 7, on 
T803 	receive, NIA N 

T804 	f Peak to 8515 k1 i7 
receive, NB ON 

A (7, UNIT (PB-1637 

a) Connect a dummy load to 	-1 .1-1 I 	ta 
VR1501 to the fully el( 	 ion* Peak 
trans itt r fa y maxi. 	Y. per m.t Ut o 
CVVT node. Adjust 	fl 50t f( 	1 	It' 	)0 er o.i tip* 

the dummy load. 

(1)Peak the trans 	.t r l'ax ii ixii i. i 	on BOy e 
cw Triode Slowly rotate 	501 	i tl e output pow 
just starts to fall. 

acljt stii g VR1 501 si  
resistive dittywny load; a high Sk, 

isrxtissic 	 x.11r line \\Till cause ri irrip 

Care lus 	exercised when 
other th a than a 	1 
co, 	on the  
setting o 

rig 

)er 



FILTER UNIT(PB- I 626) 

AF UNIT(PB-1648) 

RE/MARK UNIT(PB- 1633) 

LPF UNIT(PB- 1636) 

MIX UNIT(PB-1631) 

I OW AMP UNIT(PB-1443-3310) 

PRE DRIVE UNIT(PB- 1632) 

27 


