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The purpose of this manual is to provide the reader with information critical to the operation and rnamte-

of the 'RG=//CE general Coverage commumcauons receiver. Téeanical getalls arc géared 'for —— - T ‘pance -
im comprehension by the technician or owner, rather than the design engineer. To this end, the i maxim
tions have been kept brief, while photographs and drawings are utilized liberally. descrip
this manual is entirely at the owner’s risk. While we believe the material presented herein to be Use of
t-and factudl, we assume nc¢ iiability”ior ‘damage which may occur-when Tius manuai is uséa as'a = ST corre
nce. E refere

and we trust that ou w111 seldom have recourse to
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ALL MODE COMMUNICATIONS RECEIVER

FRG-7700

e R B
ATIONS RECEIVER
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GENERAL DESCRIPTION

The FRG-7700 is a revolutionary communications receiver for the most demanding
shortwave listener. Using an advanced frequency synthesizer, the FRG-7700 provides
reception over the range 150 kHz — 29.9 MHz, with provision for reception of AM, SSB,
CW, and FM stations. In the AM mode, three bandwidths are available, allowing the
operator to select the IF bandwidth most appropriate for the interference level and fidelity
requirements of each listening period.

GENERAL




GENERAL

SPECIFICATIONS
Frequency Range: Audio Output:
150 kHz — 29.999 MHz (30 bands) 1.5 Watts (8 ohms, 10% THD)
Modes: Speaker Impedance:
AM. SSB (USB, LSB), CW, FM 8.ohms

Sensitivity:

. AM SSB/CW FM
0.15MHz—-0.3MHz 30uV/5000 3uV/5000 -
0.3MHz-2MHz 25uV/5000 2uV/500 -
2MHz-29.999MHz  5uV/50Q  0.54V/S092 14V/509

Selectivity:
AM W (Wide)
12 kHz (—6 dB) 25 kHz (-50 dB)
AM M (Medium)
6 kHz (-6 dB) 15 kHz (-50 dB)
AM N (Narrow)
2.7 kHz (-6 dB) 8 kHz (-50 dB)
SSB/CW
2.7 kHz (-6 dB) 8 kHz (-50 dB)
FM
()}
0 %
.

0

;1,

4-16 ohms for external speaker or headphone

Power Requirement:
100/120/220/240 volts, AC 50/60 Hz

Power Consump.tion: ]

With Memory Unit
Standby: AC 10 VA AC10VA
ON: AC33 VA AC39 VA

Size:

334(W) x 129(H) x 225(D) mm

Weight:
Approx. 6 kg
6.5 kg (with Memory Unit)

‘15 kHz (-6 dB) 30 kHz (—-40 dB)
Stability:
Less than #1 kHz from 1 to 30 minutes after
power ON.
Less than +300 Hz after 30 minutes warm-up.

Antenna Impedance:
0.15 MHz — 2 MHz BC 500 ohms
(unbalanced)
2 MHz — 29.999 MHz, SW/BC 50 ohms
(unbalanced)
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SEMICONDUCTOR COMPLEMENT

GENERAL

—

ICs: " SN74LS293 1 Diodes:
HD10551P 2 TA7061AP 1 1N60 10
MB8718 1 ' 1S188FM 4
- MB84040B 1 FETs: 18853 64
MC4044P 1 2S8K107-3 2 10D1 1 ’
MC14024BCP 2 28K 125 4 FC52M 2 [ ,
MC14046BCP 1 3SK73GR 8 FC63 i .|
MC14069UBCP 1 MV104 5
MC14504BCP 1 Transistors: RD4.7EB2 1
MC14518BCP 2 2SA733AQ 7 RDS.6EB2 4
MC14555BCP 1 2SCS535A 1 RD7.5EBI 1
MC14556BCP 1 2SC900E 4 RD9.1EB2 1
MSM4023RS 1 2SC945AQ 0 RD10EB! 1
MSMS5524RS 1 2SC1047C 1 S2V10 1
uPB553C 1 2SC1317R 1 S2VBI10F 1
pPC575C2F 1 2SC1384R 3
uPDS101LC 6 2SC1393L 2 LEDs:
pPC78LOSA 1 28C1674L 4 TLG-208 1
SN16913P 3 28C1959Y 1 TLY-205 2
SN741S123 1 2SD288K 1 TLY-208 1
SN74LS192 4 2SD882Q 3
SN74LS196 1 MPS-A13 1 * Including Memory Unit
SN74LS290 1
Specifications subject to change without notice or obligation
ACCESSORIES AVAILABLE OPTIONS
The following accessories are packaged along with (1) Memory Unit

the FRG-7700:

(1) AC Power Cable (T9013280)

(2) Extra fuses 100-120V 1A (Q0000002)
220-240V 0.5A (Q0000001)
2 ea.

(2) Memory/Clock Backup Batteries (AA Size)
1 ea.

NOTE

st_xfdard !‘RG-7700 does not_iﬁclude_the—
memory unit, which is available as an extra-
cost option from your Yaesu dealer. The AA
size penlight cells required to activate the
memory backup feature are not supplied with
the memory unit.

.
'
"

0
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GENERAL

" RECOMMENDED ACCESSORIES -
FRV-7700 SPECIFICATIONS

The FRV-7700 is a high-performance crystal
controlled VHF frequency converter, designed to -
FRG-7700 eneral coverage communica-

Frequency coverage

-

~VHE: ana:'ﬁfé"'ééﬁ'\?éft'éd B0 ¥ (18)m-30 MHz i 1143"" ‘MHz
allowing you to receive these frequencies with your Model B = *118 “'130 MHZ 140 — 150 MHz
FRG-7700. 50 — 59 MHz :
Model C — 140 — 150 MHz; 150 — 160 MHz;
The tunable high-Q resonators in both RF and IF *1 60 — 170 MHz
sections eliminate most intermodulation and cross Model D - ,1](1)8 —8(1)3§P1;4H2; 140 — 150 MHz;
z

modulation problems, providing excellent receiver
performance when working with weak signals.

The. FRT:-7700.s,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 100,15 g@uml;a»comnact antenna tuner

Sensitivity: (measured w/FRG-7700)
AM (M) — 2.5uV for 10dB S/N@ 1 kHz

s LU Ty c:;p/y LY 7o\ s WP

””” PRt TS LR

e OB By T A

Model E — 140 — 150 MHz; 150 — 160 MHz;
*118 — 130 MHz
Model F — 150 — 160 MHz; 160 — 170 MHz;

X110 120 MU,

for the FRG-770G receiver. Desmned f01 operatxon
from 150 kHz to 30 MHz, the FRT-7700 will
provide the proper impedance for the receiver,

tenuator, 60 dB maximum, prevents mtermodula-
tion and cross-modulation from occurring when
strong signals are being carried to your receiver.

= =y s TE WL Avie 0aTE ogec oaunass filter aids in_ the o
rejection of-interference-from strong- signals_above-- - o
,,,,,,,,,, 2 MHz, when you are listening to bands in the Size: -

150 kHz to 500 kHz range.

Weight:

Approximately 800 g.

,_..-Acuo-——

FRT-7700

32(H) x 167(W) x 170(D) mm

stk ran moin PRV '"""d ciomals.... A, huilt-in_ H‘E'
AM (N) — 2.0V for 10 dB S/N @ 1 kHz
30% MOD

SSB/CW — 0.5 uV for 10 dB S/N

0
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The FF-5 LF Filter can reject signals above 500
kHz, thus preventing cross-modulation and inter-
modulation caused by strong broadcasting stations
above 500 kHz. The installation of this filter onto

e mAAA . L. deen aenicem tha mAnntine

ver the entire 150 kHz to 30 MHz range of
3-7700. Its gain is adjustable from the front

llowing precise setting for optimum per-
arietv_of receotion situa-

GENERAL

e Yot LR

The YH-55 and YH-77 headphones are light in
weight, and an extra-soft cushion makes for many
hours of comfort. The audio response is shaped to
match that of your receiver.

b i

your._ i Riz=/iUd €an DE SONL ieditip i —iiesimgs

bracket supplied.

"

’ FRA-7700 ACTIVE ANTENNA

This active antenna unit is designed for use with useful o
the FRG-7700 general coverage receiver, allowing the FR(
good quality reception of signals while using only panel a

FRA-7700

1-5



?g’ GENERAL
CONTROLS AND SWITCHES

{F

Ok

A N[N s6= {HT15= D OSIH O { OFSIATTOWEDAN (A M e B @ N T"RA N
reception. Under conditions of extreme-

ly heavy adjacent frequency interference,

this position of the mode switch may

allow AM reception where a wider mode (1) SPEAKER

would be unusable. There will be some Internal speaker

degradation in fidelity in the AM N

position, however. 0) (2) POWER
N/OFF switch for the receiver. AM M For all-around AM reception, the AM M This is the main O

When the POWER
on/off control ma
timer. See the “Ope

switch is in the OFF position,
y be exercised by the clock
ration’’ section for details.

position of the mode switch may be
used. Because of the wider bandwidth,
the fidelity on the incoming signal is
much better than with the AM N filter.

PHONES
, ' AM W Under clear band conditions, the AM W (3). _HO
/4" headphone jack. When the provides the widest bandwidth and best 0 This is a standard |
s inserted into this jack, the fidelity. ‘ headphone plug i
tomatical ff. Th i i i
utomatically cut o ¢ audio FM This position selects reception of FM mternal. speaker ls?
s 8 ohms. signals output impedance i

e - . e 2 i e Tl
DU tmieVelkjss S IV S - - ; e

TormallV=ISeams or A e hile : p—
e Nt

vosition is pormally

ool

_ (Cnks O} cveyelfions. sSB=Tecantior ML : |
?7—%\%. ,ﬂ "_ ] L S (5 =M0OL.
D =D g X A =
EmesijdMﬂmjﬁ:tienfand—Ehe*éadjaeenﬁfrequency%nterference levelb— , This conim
Use this position for lower sideband LSB/CW |
'LSB) and Morse Code (CW) reception. (7)) NB ‘ 1
Use this position for upper sideband This switch, when pressed, activates the noise USB 1
'USB) reception. This position may also blanker for reduction in the level of interfering (
ve used for CW reception, if desired. pulse-type noise. l

1 £



(8) AF GAIN

The AF GAIN control varies the volume level from
the speaker. Clockwise rotation increases the
volume level. '

(9) TONE

This control varies the high-frequency audio
response. The variation in audio fidelity provided
by the TONE control is highly useful in minimizing

interference from heterodynes and other high- DIM
pitched noises that might ruin reception.

(10) SSMETER M
The S-meter provides a relative indication of the

signal strength on the incoming signal. The upper MR

scale is calibrated in S-units from S1 to S9, with
stronoer 51gnals indicated in dB over S9. The lower
Qd in_S-units compatible with th

ONLY in the FM mode

(17) CONTROL SWITCHES
(TIMER, DIM, M, MR)

(. | TIMER Once the desired on/off timers are

GENERAL

programmed into the clock, push this
switch to activate the power control
timer. In this mode, the digital clock
timer will turn the receiver on and off.

This button, when pushed, will allow
dimming of the meter lamp, the dial
lamps, and the display intensity.

Push this button to store a frequency
into memory.

This button, when pushed, transfers
frequency control from the main dial to
the memory system. Push the button

ISINPOICSAR S RhOW

(11) AM, PM
These are AM and PM indicators for the clock.

(12) MAIN DIAL

The main dial determines the operating frequency
. of the FRG-7700, in conjunction with the setting
of the BAND switch.

TS

(13) DIGITAL DISPLAY

1 The digital display indicates the operating frequen-
cy as well as the time. Selection of display of the
frequency or time is made via the FUNCTION
switch.

(14) ATT

The ATT (Attenuator) control, when rotated in a
clockwise direction, reduces the gain of the receiver
preamplifier, thus minimizing overloading of the
receiver during conditions of extremely strong
adjacent-frequency interference. Maximum receiver
sensitivity occurs when the ATT control is rotated
to the fully counterclockwise position.

(15) M FINE

This control allows fine tuning during memory
] operation. A frequency excursion of up to 1 kHz
i ,g Z may be achicved using this-Conitrol. =~

(16) SQL

(18) BAND

This switch selects the desired 1 MHz segment
within the HF spectrum, with calibrations from 0
MHz to 29 MHz. Also provided are preset marks
for the HF amateur radio (ham) bands.

(199 M CH

This switch selects the desired memory channel.

(20) FUNCTION
This switch selects the Digital Display functions.

FREQ  All digits of the operating frequency are

displayed with resolution to 1 kHz.
CLOCK Time is displayed in a 12-hour format.

ON The ON time, at which the receiver will
be turned on, is displayed.

OFF The OFF time, at which the receiver will
be turned off, is displayed.
SLEEP The remaining time of the sleep timer is

displayed.

(Up to 59 minutes can be set for the
sleep timer.)

(21) CLOCK SETTING SWITCHES

HOUR  This switch is used for setting hours on
the’ clock-anc timer.” =ressing -us sWicr:
once will advance: the reading by one
hour.

If this switch is held for more
seconds the hour reading will

i RS i i L

e



tonto .

g day,
at the
timer

1se the

d the

T

———————————— S LLiLL ]

for Sett

Sf%f;mu Ry
[ieise i proce

g:hours.:

This switch, when pressed, resets the
minute and second digits of the clock to
zero. For example, if more than 30
minutes are displayed on the clock,
pressing the HOUR SET button will
advance the clock to the next hour. If
less than 30 minutes have elapsed in the
hour, pressing the HOUR SET button

Fi ;,f"‘ |
T
sremaming::time

may push the TIMER CLEAR but
turn the receiver off. The followin
the receiver will turn ON again

programmed time. In the sleep
mode, pushing this switch will cat
remaining time to be zero, an
receiver will turn off.

’ ..................... I
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ivates an at-

ath when the -}
best receiver © ||

p fuse should .

eration,a 1/2
hen replacing
a fuse of the
es not cover
fuse.
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REAR PANEL (3) ATT
The ATT (Attenuator) switch ac
tenuator in the incoming signal p:
(1) COAX ANT LOCAL position is selected. For
This is. & stancard UHF tvpe coaxiaf sonnectar fon sensitivity, tidis switeh should.: be plac

shortwave and standasd broadcas: iistening. This
connector is wired in parallel with the SW/BC

terminals.

(2) AC

The AC power cable should be connected at this

point.

pesition.

(4) AC LINE FUSE

For 100/120 volt operation, a 1 am
be installed here. For 200/240 volt of
amp fuse should be installed here. W
fuses, be absolutely certain to use
proper rating, as our warranty do
damage caused by use of an improper



(5) REMOTE (N.O. /N.C))
These RCA type Jacks may be used for control of

time is reached the internal swntchmg relay is
activated. When the OFF time is reached, the relay
returns to its normal condition. The normally open
and normally closed jacks on the rear panel may
Herr de= usensd c,t“mrdjrgg A0 the Jonr.znl reqire-

GENERAL

(9) SW/BC, BC, E, MUTE

SW/BC is for connection to a long wire antenna for

broadcast band lxstemng

E is a ground connection.

MUTE provides a means of muting the FRG-7700
(an external standby switch). Shorting the MUTE
terminal te ground will mute the receiver.

“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““

tion™ section for detaxls.

(6) AC VOLTAGE SELECTOR
_This,d fjhg,gn_gnerjnput AC voltage.

LOT,.EL.

/ L/ L ong-Wire Antenna
f

/ SW Band LF/MF Band

lection.o

or6i‘-."%"§

operatxon of thxs equlpment.

(7) ACC
This is a 5 pin DIN accessory jack which affords
access to AGC voltage, an 11 volt DC line. and the

mute line.

(8) EXT SP
(’ An extemal speaker may be connected via this

cancceALS chme....

Attached Wire Antenri]

GND

11V

l —————— AGC
L MUTE OUTPUT

N.C

sz ***** ol [ gl‘ﬂlL B LJ 'nﬁ.pé..ldux,f

cuts off the internal speaker.

ACC CONNECTIONS

SINPO CODE

:'. Signal Degrading Effect of
Strength | Interference Noise Propagation |Overail Ratt
Disturbance
S | N P @)
5 Excellent Nil Nil Nil Excellent
+(60dB) |®(-40dB) | (-40dB) | O (0dB)
4 Good Slight Slight Slight Good
(45dB) (-30dB) (-30dB) (10dB)
3 Fair Moderate | Moderate Moderate Fair
(30dB) (-20d8B) (—20dB) (20d8B)
2 Poor Severe Severe Severe Poor
(15d8) (-10dB) (—10dB) (30dB)
| /B&g:i?ge | Extreme | Extreme | Extreme Unusable
(odg) | (0dB) ( 0dB) (40dB)

RATIO TO SIGNAL

DEPTH OF FADING,ECHO,ETC.

g RECEIVER INPUT LEVEL
Table 1
o)

1.0




GENERAL

INSTALLATION

Best performance from this equipment can only be
obtained if proper care is observed during instal-
lation. While the setup procedure for the FRG-

i wip

"""" applied 4631

CAUTION

Be certain to observe the above precautions ‘:;i
power connections and fuses. Ou

1mproperly made Before attemptmg operation-of
your FRG-770G, be ceriair ic "Teac tae touowing
sections carefully.

UNPACKING AND INITIAL INSPECTION

Carefully remove the FRG-7700 from its carton,
and inspect it for any signs of physical damage.
Rotate the knobs and push the switches, checking

, each for normal freedom of action. Should any

{ damage be observed, document it carefully, and
notify the shipping company immediately. Save
the carton and foam packing material for possible
use at a later date.

AC VOLTAGE SELECTION

Your FRG-7700 is supplied with a power trans-
former capable of operation from 100, 120, 220,
or 240 volts, as these voltages are the ones most
commonly used throughout the world. Your Yaesu
dealer has taken care to make sure that your radio
is set up for the voltage used in your area. How-
ever, in some parts of the world, more than one
voltage is available for use. It is extremely
important that the F RG 7700 not be subJected to

. panuuiess

ver plug into your

SENRTEY ¥ SRS y] < S

To set the radio up for operation on a different .
voltage (as, for example, should you move from ..
Europe to the United States), proceed as follows:

(1) Disconnect the power cord from the rear of
the FRG-7700.

(2) Remove the label covering the voltage selector
control on the rear panel of the receiver. ®

(3) Insert a screwdriver into the slot on the
voltage selector. Rotate the selector until the
proper voltage is at the very bottom of the
selector, in line with the pointer.

(4) If a change is made from 100/120 volts to
220/240 volts, or vice versa, be certain that o
you install a fuse of the proper rating. Forﬁ/
100/120 volts, use a 1 amp fuse, and for
220/240 volts, use a 1/2 amp fuse.

(5) Make a small label to indicate the new voltage
specification for the receiver, and secure it
over the voltage selector.

~ COFNetis e pews rf’)‘n’j
“AC” jack, and plug the poy

about your local
(aesu dealer. Im-
not be applied to =

“TOR

Therefore, before connecting the power cord to
the radio, make absolutely certain that the voltage
specification marked on the rear panel of your (7N
receiver (lower right-hand corner) matches your
local supply voltage. At the same time, check to
make certain that a fuse of the proper rating is
f installed. For 100/120 volt operation; use a 1 amp
! fuse. For 220/240 volt operation, use a 1/2 amp
fuse. The fuse holder is located on the rear panel.
NEVER remove the fuse holder when the power
cord is plugged into the wall outlet.

wall outlet.

If you have any doubt
supply voltage, ask your °
proper supply voltage must

this instrument.

e s b o bt Wi

POINTER

AC VOLTAGE SELE(
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BACKUP BATTERY INSTALLATION |

Memory-equipped FRG-7700 receivers include a
backup feature which will hold the memory even
when the .unit is unplugged from the supply
voltage. The backup feature requires three AA size
penlight cells (not supplied), which should be
installed as shown in Figure 1. Be absolutely
certain to observe the proper polarity of the

e

GENERAL 3 :
|

ANTENNA INSTALLATION

The antenna is an important part of your station b
installation. Without a good antenna system, it will ‘
be difficult for you to take full advantage of your {
FRG-7700 receiver’s many high-performance fea- 1'
tures. For best reception, please follow the guide-
lines presented below regarding antenna installa-

tion.

batteries during installation.
(1) Low Frequency (LF) and Medium Frequency

Battery consumption is extremely low, but we (MF) Reception (Below 2 MHz Exclusively)

recommend that the backup batteries be replaced
once per year. If you have not used the FRG-7700
Sy PACTVTE AN T VO R soe

Good all-around reception will occur if a single
cted to the BC terminal on the
~alueytsttba auie of the farend.

battery leakage or imprg
covered by our warranty

are available from your Yaesu dealer. Th
itself may be either bare or insulated (plastic or
vinyl covering on the wire), with the constraint
that bare wire should not come in contact with

trees or other obstructions.

per battery polarity is not

In general, the antenna wire should be as long,
high, and in the clear as possible. If these simple
recommendations are followed, good reception will

be easy to obtain.

(2) Shortwave (SW) Reception
(Above 2 MHz Exclusively)

Maximum performance is secured in the shortwave
bands through the use of a resonant antenna having
an impedance of 50 ohms at the design frequency.
A center-fed “dipole” antenna cut for the most-
listened-to frequency will easily satisfy this require-
e maam e D ]9, A teRNAS. SROLI bE fed with coaxial
cable, and suitable antenna kits are available from

—————— 2 I
— T TR A TS A CE [ F

However, the shortwave bands are quite wide, and

)N system for your shortwave station.

GROUND CONNECTIC

Should you wish to cut your dipole antenna for
optimum performance on a particular shortwave
band, the formulas of interest are: '

and safety, the FRG-7700
a good earth ground. The
. heavy-gauge braided cable

connected to the terminal
anel of the receiver.

e Ew S T L AOA TELPL ) TR 5

’ For best performance
should be connected tc
ground lead should be :
or wire, and should be

arked. “F)’ on the rear
ElEIsSE i1

B e e ME It

Length (feet) = 468/frequency (MHz)

R e T 2
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GENERAL

Notes Regarding Antenna Installations - -~ : - -

-For_general reception (listening on both the LF/MF

nection to be made between center pin and ground
until the relay is activated; the relay will then open
the connection.

Y

and® shortwave: bands); the antenna connection
should be made to the SW/BC connector or to the
coaxial antenna connector on the rear panel. If
your primary interest is only on the LF/MF bands,
then connect your antenna wire to the BC terminal.
Do not connect one antenna to the SW/BC
terminal (or coax connector) and another antenna
to the BC connector at the same time; if you do,
overloading or intermodulation distortion may be
created, degrading receiver performance.

Use extreme caution when installing your antenna

Sonotadas

tion which allows external control. In some cases
this external on/off control line is incorporated *

into the microphone cord. Closing an external

switch then allows the tape recorder to be turned
on. To use this kind of tape recorder with the
FRG-7700, connect a shielded cable from the tape ;;
recorder footswitch jack to the FRG-7700 “N.O.” E;
jack, and connect a shielded cable from the FRG- . |
7700 “REC” jack on the front panel to the tape -
recorder “LINE IN” or “MIC” jack, depending on

the levels accepted by your tape recorder. Remem-

Most-tape recordérs-have a= “footswntcn “connec- Q
;§

- o S
i vi hse-tngr.g‘iij-ja&eﬁ;ﬁu WHER AR DL Beh

because their antenna touched a high-voltage wire
providing their normal house current. It is ex-
tremely- important that your shortwave antenna be
located such that it cannot possibly come in
contact with electric wires even in a disasterous
windstorm.

REMOTE TERMINAL CONNECTIONS

The REMOTE terminals are connected to a relay,
which is an electronically controlled switch. In the
case of the FRG-7700, the switching relay is
controlled by the clock timer, allowing you to
control the operation of a tape recorder or other

controlled by the AF GAIN control, but the EXT
SP jack is: you may want to connect your audio
input line differently for your particular require- -
ments.

Details of the operation of the timer are included
in the “Operation” section of this manual. Table 2
indicates the position of the relay contacts tied to
the REMOTE terminal.

MUTE CONNECTION -

When the FRG-7700 is used in conjunction with a

| meipesc AGNINMARE,

ur. . Jransmitter  the MLUITE, terminal.on,, fh

FRG-7700 clock controls The “N 0." termmal is

“normally open,” which means that the relay will
cause no connection to be made from the center
pin to ground until the timer activates the relay.

The “N.C.” terminal is “normally closed,” which
means that the relay contacts will cause a con-

may be used to silence the receiver when transmit-
ting. Do not forget to use a relay for external
antenna switching between the receiver and trans- 0 ;
mitter. Shorting the MUTE terminal to ground will
cause the receiver to be silenced.

: . FRG-7700 :
TIMER FUNCTION N.O. Terminal N.C. Terminal (with POWER SW OFF) @
ON TIMER —0/0— - —O—— —0—C— - —"0— ON at the programmed time f;”
OPEN : CLOSED CLOSED OPEN
OFF TIMER —o—— - —0—— | —0—o0— - —0—6— OFF at the programmed time w
CLOSED OPEN OPEN CLOSED
- - OFF after the programmed -
SLEEP TIMER ——0— ——T | —o—T— —0—o— period of time’ 0
OPEN CLOSED CLOSED OPEN ’
- When the timer is activated
Table 2

roar n')nol

|
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E MUTE

[ —] Normaly Open (N.O.)

Transmitter

— triggers

relay
Normally Closed (N.C.)

PHYSICAL LOCATION OF THE FRG-7700

The FRG-7700 will perform well in any location
that allows free passage of air around the cabinet.
Solid state equipment such as the FRG-7700
should not, however, be used in extremelv hot
environments unless some provision is made (ex-
ternal fan, etc.) for keeping the station temperature
less than 40°C.

GENERAL

INTERGONNEE [N WITE YA90LI MUREIE 12/
CODE[TELETYPE READER

The YR-901 is a hlgh-performance computenzed
translator which will allow display on a video
monitor of incoming Morse Code and/or teletype
(RTTY) signals. The YR-901 and YVM-1 Video
Monitor are options available from your Yaesu
dealer.

Complete operation instructions are included with
the YR-901. Please refer to the drawing below for
details of the extremely simple interconnections
required. Please note that the SP-901 speaker is
not mandatory for use with the YR-901, as the
latter includes a built-in speaker.

The YR-901 will allow you to see for yourself
late-breaking teletype news as it comes from
abroad on circuits used by the international news
services. Amateur radio Morse Code and teletype
communications, and a host of other exotic
transmissions will unfold before you on the video
screen. See your Yaesu dealer for details.

s ) MONITOR TV E

‘7
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GENERAL

A T

MEMORY UNIT INSTALLATION -

S e
The optional Memory Unit is easily installed in a
' matter of minutes. Please follow the below instruc-
§ tions carefully, in order to make the proper

connections.

he- cover ta the appropriate jacks orr the -

Aemory Unit, asshown in Fig. 3. Cover
(R7064920A)

dount the Memory Unit with the supplied

elf-tapping screws (4 pcs),as shown in Fig. 4,

eing sure that no wires from inside the unit

re protruding. _
Figure 2
O\ O\
O . MEMORY UNIT
; @ 3 PI6
> [O] ¢
ol ) ‘
x .,
| S _
a ==t 5 A
&/ | i—@ /c//
P29 P6 P3| ’
P6 4PIN
PIS  SPIN
P29 8PIN % _ 0
;g; !22;,':4 Self-tapping screws
P34 I3PIN
Figure 3 Figure 4
cA
OM PANEL FEET . e :
---* PLASTIC FOOT g

eet on the bottom of the receiver may be /
>d, should you desire to change the viewing
for the FRG-7700. The extender feet, packed
> accessory kit for the receiver, may be
ed at the front or back, depending on the
g angle desired. When repacking the receiver
ipping, be certain to replace the original feet. %
to Figure 5 for mounting details for the

n panel feet.

PAD

BM7ING
SCREW M4

ol b R B

Figure 5

1-14 ¥

=
Plastic pins -
' (S6000031) z
§ i
¢

3)

NS et N

P33 —

BOTT

The f
chang
angle
in tht
install
viewin
for sh
Refer
bottor

PEFECIETTPCIEE" I

o l



stors-of the :gray
erminal E of the

Gray coaxial cable

BC SW/BC

FF-5 INSTALLATION PROCEDURE -

When connectmg the FF—S to your FRG—7700

Remove the two screws.on th left ‘rear side
of the cabinet, and secure the mounting
bracket of the FF-5 in place, as shown in
Figure 2.

4. Connect center conductor of the gray coaxial
Y. i £2hla.from the. EE-S.ta the SW/RC. terminal........ conngction shonld he m

SW/BC Position

e

NN

150°= 500 kHz Position

When -you receive .weak signals. in_the range of
150 =500 kHz_set the switch ta this.positionand
connect your antenna :to the BC terminal. Signals -
which may -cause interference in this range will be
rejected.”

FF5

can--be used to receive -weak--signals
'Mre f%,arr nanty,

Y eoWisET,”

nal.

inal

or will accept the connection of both
receive above and below 2 MHz

FRG-7700 [

OPERATION OF THE SWITCH

i

While the switch is in the BC posi

Fig. 1

n, your antenna

stior ;
; HE ﬁir IEF«WQQI rente varrs oot s #

i i.. on the rean panel of th&'FR

mterference from strono stanons on- other fre- 14 Rl
quencies, use the ATT switch on the rear panel of ;
the FRG-7700 to help reduce the interference.

AR e

5..:..Connect the.. center .cond
_coaxial cahle_to_the.RC e
panel of the FRG-7700.

- 6::: ::Gonnect-both -outer.-condu
and: red coaxial cables to T
FRG-7700.

BC Terminal

This terminal
bederow 22U

B L g

fstations;.you
SW./BC termi

SW/BC Term

This connect
antennas to

A

1\19 2‘1 A

i




GENERAL

FRT-7700 INSTALLATION PROCEDURE

1. Connect the center conductor of the gray
coaxial cable coming from the rear panel of
the FRT-7700 to the SW/BC terminal on the
rear panel of.

the F. Rf"-fl'lﬂg_ Lannast the

3. Tune the FRG-7700 to your desired signal. -

Push the TUNER switch on, and adjust the .
TUNING control for maximum deflection on
the S-meter.

the:coax

Ui

2. Your antenna should be connected to the
ANT B terminal for normal operation. This
terminal accepts incoming signals from 150
kHz to 30 MHz. However, the ANT B terminal
is best utilized when you are interested in
receiving weak signals in the range of 150
kHz to 500 kHz.

iimlllﬁlﬁﬂﬂﬁ?ﬁ il

The coaxial receptacle (SO-239) is connected
parallel to the ANT B terminal in the FRT-
7700. If your antenna feeder has a coax plug,
it should be connected to the coaxial recepta-
cle.

OPERATION

1. Set your FRG-7700 for normal operation on
the frequency you desire.

2. Preset the controls and switches as follows:

TUNER — OFF

ATT — 0(dB)
BAND — Desired band
MATCHING -3

A

B ANT

FRT-7700

Red coaxial cable

Outer conductors

1-16

Gray coaxial cable

Repeat the adjustments in Steps 4 and § until =
a maximum S-meter reading is obtained. In R
some cases, the best sensitivity is obtained
at either one range above or below the
specified coverage of the BAND switch, a
trick you might try when you are unable to
obtain sufficient sensitivity.

=

Z R I I

When your receiving station receives inter-
ference from strong signals, try reducing all
incoming signals by adjusting the ATT control,
until you find a position where you can
receive the signals clearly.

When weak signal reception below 2 MHz is
desired, push the OUT switch to DXBC, and
the weak signals will be clearly received.

S @l bl

SW/BC
8C

FRG-7700




FRV-7700 INSTALLATION PROCEDURE

FRONT PANEL SWITCHES AND CONTROLS

GENERAL

FUNCTION SWITCH
RF/IF CONTROLS

FUN TION
-aT T

BAND SWITCHES=

PRES [LECT l
i RF = [rF
it 7’—_‘;’ = B i_ - oC ot

=

! BAND{(MHz) BAND(MHZ) j
= z 3 1 2 3 i
}' 8- 30 . 3C-40 ; 140-150 118~130 180~i50 50-59 ¢
G [ 3 i
EE-HEENIES] | IENHCESIES]
MODEL A MODEL 8
BAND(MHZ) BAND(MHz) }
mr 2 I3 I 2 3
| 40~ 350 | 50-i6C | 160-170 18=130 | 140—-150 | 70~80 !
s Yl o3 Y !
,\"&J;U‘*&;;[“&?J [ﬂo»g-u] (“ﬁ&z] i+5£t]'
MODEL C MODEL D
BAND(MHZ)} BAND(MHz) I
T3 T3 ] 2 3 !
&4C-5C - 2L-60 i 118—130 150— 160 160-170 i 18— 30
ez Vo L Y I3 N
L\ SE':; S ;n‘-v, ; (“0'2'?] [ Hshgu] [ +I:4?41] Y ﬂloﬁ.il”

MODEL E

BAND Switches

These three switches select the desired coverage,
shown on the front panel.

FUNCTION Switch

This switch activates the FRV-7700, and in the 10
or 20 dB ATT position the receive signal is
attenuated. When this switch is placed in the HF
position, the FRV-7700 is switched off and the HF
antenna is connected through the FRV-7700.

MODEL F

RF and IF Controls

These controls tune the RF and IF resonators
exactly to your receive frequency, providing
maximum sensitivity and rejection of unwanted
signals. During operation, adjust these controls for
a maximum S-meter reading on each frequency.



.GENERAL
REAR PANEL CONNECTIONS

VHF

This jack accommodates the antenna for the VHF
band.

SW/BC, BC, E

These terminals accommodate antennas for BC and

/
/

VHF Antenna

/
/

Used for coaxial cable
fed MW/SW antenna.

HF bands. When the FUNCTION switch is in the
HF position, the signal from the antenna connected 3
to these terminals is fed through the FRV-7700%

to the FRG-7700. Antenna connection shouldg
be done in the same manner as that of the FRG—}
7700 (refer to the FRG-7700 Instruction Manual).

sed for single wire
fed LW, MW, SW
antenna.

Used for single wire fed antenna.
(For LW/MW weak signals)
/ Use of more than one antenna connector

FRV-7700 at a time will cause intermodulation.
vl — swec — s & o G-7700)
™
\ u}@ © |
O @La:@@éj L
= \_J L/ i l
- ﬁ Er ‘
FRG-7700 v s j =

®
OB
®

Do not use this connector
for FRV-7700/FRG-7700
combination use.

0

Gray| Red|Black

e

O

J_@l@
Cl|J§C 1

L)

BAND 3—vHF—8AND I, 2

— Sw/8C

on E
JE EIE ¢

J

Models B and D only for BAND 3 operation.
FRV-7700/FRG-7700 INTERCONNECTIONS

R
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GENERAL

/

/

VHF Antenna

Used for coaxial cable
fed MW/SW antenna.

i

o

o

s iy s

MW/SW
antenna

J

( Use of more than one antenna
connector at a time will cause

intermodulation.

Lw/Mw
antenna

FRG-7700

Do not use coaxial connector
for FRV-7700/FF-5/FRG-7700
combination use.

Sw/8C BC €
D @ 1@ @D
JRCi3CI=
L,_, Gray }Red }BI
.

1. 90

FRV-7700/FF-5/FRG-7700 INTERCONNECTIONS



OPERATION

The frequency conversion provided by the FRV-
7700 is shown on the front panel. The FRV-7700
’uses the 18—30 MHz portion of your FRG-7700
as its tuning range, transforming it up to the VHF
frequency by shifting it the amount shown in

parentheses in the BAND table.

For example on Model A, Band 2 prov1des a

GENERAL

For normal operation, set the FUNCTION switch
to VHF, and set the FRG-7700 BAND switch as
needed to produce the desired frequency in ac-
cordance with the BAND switch engaged on the

FRV-7700. Tum the FRG-7700 POWER switch
ON.

: Admst the . EBV-’I.;QQ *B F,,C,;AII\L g,pd JE.G Ans;

- =ﬂ‘®[ﬁ§mﬁW—é

producmg a tumng range of 140—150. MHz when
you tune 20—30°MHz on your FRG-7700.

Look at the examples below. Push Band 3 to select

) 140150 MHz Now tune-the ERG-7700 to 25.000
MHz. The resulting frequency will be 145.000
MHz, i the middle of the 2-Meter Amateur Radio
band.

Taking another example, push the BAND | switch

When extremely strong signals are present, you
may want to activate the 10 dB or 20 dB
attenuator to reduce cross-modulation or inter-
modulatiom products which may be hampering
reception. These signals are characterized by oc-
casional squealing, unintelligible sigmal quality. Set ?
the FUNCTION switch to either the 10 dB or 20 i
dB position, as necessary, to reduce the inter- i
ference level.

to_engage a £100 MHz conversion. Tunesthe FRG-
7700 to 28.800 MHz, and the resultant frequency
’recewed will be 128.800 MHz.

FREQUENCY READOUT

le” TRESEE-RVTONC - o e N7/~

,,,,,,,,,,,,, —ego—, _ BAND.{ MHz) . ‘
i 3
ooo [ [ [
For BAND 3

Push this button.

||

1

I

For BAND 1
Push this button.

A S uth s rrequenc‘y """"""""""""""

'\H\HH\H\HH\H\HHH\HH\H\HHHHI

00 + 28 8nn =198 ponmH, |_Receive !

t

il

| ""i'ih‘ o




GENERAL

FRA-7700
INSTALLATION AND OPERATION

1. On the end of the cable from the FRA-77OO

connect the wire with the grey tab to the

SW/BC terminal on the FRG-7700, and the

- 1
o S

to the E terminal on the FRG-7700. Connect
the DIN plug from the FRA-7700 to the ACC

jack.
Preset the controls and switches on the FRA- 2
7700 as follows: o - o

PREAMP ........ ON

OUT ........... SW/BC position

GAIN........... fully clockwise

BAND .......... as desired

3. Fully extend the telescoping antenna on the
FRA-7700.

4. Set the FRG-7700 to receive the desired
frequejcy (as in step 2).

5. Adjust the TUNING control on the FRA-7700
for a peak in the signal on the receiver. If this
peak occurs at either the fully clockwise or
counterclockwise positions of the TUNING
control, set the BAND switch to an adjacent
position and tune again for a peak.

........................................... [t ﬁtj.l:rs _‘t& an: Qaﬂ@ﬂyi}:’l’m’f‘m qu Iflbd *ﬁ;———

scoping antenna for maximum signal.

7. If a strong signal on a nearby frequency inter-
feres with your desired signal, reduce the
GAIN control setting to minimize the inter-
ference.

8. When you attempt to receive very weak
signals on frequencies below 2 MHz, set the
OUT switch to the DX BC position.

Note:

If you have the FRA-7700 connected to the
receiver and switched OFF, such as when
listening to strong local signals or through
another antenna, you may need to set the
BAND switch and TUNING control on the
FRA-7700 to peak the received signal (even
though the FRA-7700 is switched off).

1-22
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Signals® ™°

'GENERAL

OPERATION

Operation of the FRG-7700 is extremely stralght-

forward. “However; 1ti€

pages carefully .so as to denve maximum per-.

formance from this equipment. Before attempt-
ing operation, make certain that all power, antenna,
and ground connections have been made correctly.

FREQUENCY SELECTION

The operating frequency is read directly from the
digital display. All digits of the operating frequency
are displayed, with resolution to | kHz. The BAND
switch is calibrated in 1 MHz steps, from 0 MHz
through 29 MHz, with an additional 10 steps being
provided for instant presetting to the bands con-
taining the amateur radio (ham) bands.

To select a frequency, first set. the BAND switch
to the desired 1 MHz segment, then rotate the main
dial to select the last three digits of the frequency.
A coarse frequency determination may also be
made through the main dial window, which is
calibrated every 10 kHz. :

AM BROADCAST RECEPTION
(1) Virtually all commercial broadcast stations in
the MF and HF bands use the AM (Amplitude
Modulation) mode of operation. To begin,
turn the power switch on, and set the mode
switch to AM M (AM mode, medium band-
width).

(2) Tune in an AM station to the point where the
S-meter reading reaches a maximum.

(3) If there is very heavy interference, you may
wish to set the mode switch to the AM N (AM
mode, narrow bandwidth) position. This will
provide maximum rejection of adjacent-
frequency interference, although the narrower
bandwidth will cause some loss of fideli-
ty. Conversely, if there is very little inter-

YR WAL ST

on the bands below 10 MHz, and upper
nd (USB) above 10 MHz. Set the mode
1 accordingly.

ur radio operators use lower sideband t
x
|
|
|

(4)

of the receiver. For example, if you are;
troudiéd by iz “mgh-piteried . Ti¢terodyhic 3§
signal, rotate the TONE control in a counter-
clockwise direction to reduce this mter-‘
ference.

3
(5) When extremely strong sigials are encoun-ﬁ
tered, the operator may want to reduce the %
level of these signals. Rotate the ATT (At~

tenuator) control on the front panel clockwlse m.
to reduce the strength of the incoming 51gnals §
Should you desire to activate the fixed 20 dB &
attenuator, set the rear panel ATT switch
to LOCAL. For most listening, though, leave 2
this switch set to the DX position. -
(6) For reduction in impulse-type noise (auto-:.
mobile ignition, etc.), push the NB (Noise@
Blanker) switch. This circuit is highly effective .
in minimizing this type of interference. =
(7) An Automatic Gain Control (AGC) circuit is
included in your FRG-7700. This feature .-
keeps signal strengths adjusted to a constant .
level under conditions of fading. When rapid -
fading conditions are encountered, you may
want to set the AGC switch to FAST, as the‘_
use of the SLOW position might cause a weak .

signal to be obliterated by an adjacent- :
frequency station which is much stronger. -~

With some experience, the operator will soon :
learn the proper settings of the MODE and -
AGC switches for operation under a variety
of conditions.

AMATEUR RADIO (HAM) BAND RECEPTION

Amateur radio operators use a variety of operating
modes on the HF bands. However, your FRG-7700 =

is well equipped to receive the various types of ham =
signals encountered in day-to-day operation.

feref:cE- you -may SwiiCii. IGTINe=AM W (AM
mode, wide bandwidth) position. This will

provide maximum fidelity. (1) Amat

(LSB)
The TONE control on the front panel may be sidebz
used to vary the audio response characteristics . switcl

1.24



(2) Turn ‘the power switch on. The meter lamp Frequency Modulation (FM) Reception = 3%+
:: and digital display will become illuminated. ‘ R T IR T
ICRR IO SV SRS B Frequency modulation operation is becoming more
. (3) Rotate the ATT control fully counterclock- popular on the 29 MHz amateur band. Also, the
wise, and adjust the AF GAIN control for a operator may wish to use the FRG-7700 with a
comfortable listening level. VHF/UHF converter, for listening to FM repeater
: operation on the VHF and/or UHF bands. Set
(4) Now rotate the main tuning dial until a voice the mode switch to FM, and rotate the main
signal is found. Careful adjustment of the tuning dial until the best fidelity on the incoming
main tuning dial will result in excellent clarity signal is obtained.
on the incoming SSB signal. Under conditions
: itsh §

{'l “

VA O11 taWy [C et ] 1

A e oe T L CTINC PRI TION VAN O15c) MEN—— = =
N A TRaTS G e onitorng— PSHATHE:

duringdong_periods-when no stations areactive.
(M R YCqUERSY T TCTIETSICE | (MAY | DG |~ ry T
ed substantially by counterclockwise
on of the TONE knob. Also, advarc- MEMORY OPERATION
e ATT knob in a clockwise direction ‘
~sidinérrecm o O rertare ~ umes MOy, 1EaTure’ provia Tedans ol SIoHE. & 1 iy LESHLCE
g adjacent station: such a station frequencies you may want to recall at a later time. from a stron
trong that the AGC control may Up to twelve stations may be stored in memory. ok may be SO s
eiver to be “pumped,” and reduc- Here is the simple procedure for memory storage 1F cause the rec
eceiver front end gain will reduce and recall: ‘ tion of the

this effect.
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GENERAL

(5) Note that stations on different bands may be
stored in memory. Once stored, they may be
recalled without the need to rotate the band
switch to the appropriate band. In other
words, you may store stations in the 11 MHz,
15 MHz, and 21 MHz bands as you tune them
in using the band switch and main tuning
dial; once you press the MR button, you only
need to rotate the M CH switch to recall these
stations, with no change in the position of the

(3) Push the MINUTE button to.advance the

“4)

‘minute digit to 25. When the MINUTE button
is pressed and held, the digits will advance
rapidly, in the same manner as the hour digit. ‘

The clock should be accurate within 15
seconds per month. When setting the clock,
be certain that the appropriate AM/PM digit
is illuminated.

tparlaswicr requiréc.

~
inn H 1. at b Je e S

(6) The M FINE control may be used to provide

TIMER OPERATION

w1th the M FINE control w1ll prov1de solid
copy on many stations that might otherwise
be obliterated by interference.

IGITAL CLOCK OPERATION

he built-in digital quartz clock is a highly accurate
mepiece which adds convenience and flexibility
» your FRG-7700 station. The clock will operate
) long as the receiver is plugged in, and it will also
verate off of the memory backup batteries. When
e receiver is initially plugged in, the clock will
dicate AM 1:00 and will begin counting. Setting
e time is a simple procedure, as shown below.

xample: set the clock to 5:25:00 PM

) Place the FUNCTION switch in the CLOCK
position, then push and hold the HOUR SET
button. The minutes and seconds will reset to
zero. Tune in WWV at 10 MHz (or another
international time standard) on the receiver.
When the time standard ticks off the start of

In this mode, the receiver is turned off at a
pre-programmed time. “
ON/OFF Timer .
In this mode, both the on and off times are
preset for power control of the receiver.
SLEEP Timer D
In this mode, you may set a listening time of
up to 59 minutes, after which the receiver w1ll ‘ T
turn off. u
1
To set the timer for on/off automatic control of - SC
the FRG-7700, proceed as follows (example—on o
time 10:30 AM, off time 11:30 AM) u
. in
(1) Set the POWER switch to OFF, and set the “ tt
function switch to the ON position. ' E
(2) Set the display to 10:30 AM by pushing the
HOUR and MINUTE buttons, in the same (1

way as you did when you preset the clock:

earlier.

(3) Set the function switch to OFF. Set they;

display to 11:30 AM by pushing the HOUR ;=

international time standard.

a=new:minutéyrelease:the HOUR-SEl "butiton™
This will align the count of the seconds to the

and MINUTE:BUttons.

(4) Push the TIMER switch to acti\}ate the timer.

e e e 41 Lol Ll LLLL el e L ] l.uﬁmﬁqnm\ﬁmuiuﬁ. Y]l“}fﬁ‘l’r!..ﬁ‘.fh"l‘ %}#QH ...m%”ﬁﬂhﬂ. -----

turn off at 11:30 AM. Be certain to observe ar
thg AM QL. PM.Jamns. when.nrngramming.the......

any

(2) PuSu the"HOUR button to advance the hour
i 0. If the HOUR button is held for

on and off times.

I "~ more than two seconds, the hour d1g1ts

advance rapidly until the HOUR button is

released.



GENERAL

biitton

" ’To set the sleep timer, proceed as follows:

function switch to the SLEEP position.

(2) Push the MINUTE switch once. This will

cause the sleep time to count back from the

59 minute mark by one minute. Holding the
; MINUTE button down will cause the time to
| change rapidly, in the same manner as
| described earlier. If you set the display to 40,
’ the receiver will stay on for 40 minutes, then
i shut off.

(3) If you want to turn the receiver off before the
programmed off time, push the TIMER
CLEAR button.

Skip Zone
T

Surface Wave
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(1) Tum the POWER switch OFF. and set the .
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HETHn

While a complete discussion of the physics of

shortwave radio signal propagation is well beyond

the scope of this manual, some guidelines are

opnmum hstemng frequency for the t1me of

day and the time of year in which you are

operating. This discussion will also help you when \
you are reading the schedules of overseas broadcast -
stations; you will soon be able to know instantly
why you cannot expect to hear Tokyo on 3.9 MHz
at 1:00 in the afternoon.

Shortwave signals are transmitted by huge stations
running many thousands of watts of power. Their

AVATES PydaTs Ee tkdorale ard expensive; Sut

all of this equipment would be useless were it not
for a property of the ionosphere (a layer of the
atmosphere high above the earth) which causes
signals to be reflected back to earth when they

strike the ionosphere.

Depending on several factors, including the time of
day, the time of year, and the current state of solar
activity (determined primarily by ‘“‘sunspots”), the
optimum frequency for reflection over a particular
distance will change. Another aspect that can be
noted is that, for a particular frequency on which
you are operating, the distance over which signals
will be propagated will change. Thus, in order to
hear stations 12,000 km away over a long period of
time on a particular day, you will likely have to
change your operating frequency (consistent with
the broadcast station schedules!) in order to take
advantage of changing propagation conditions.

lonosphere

>
RX

Earth
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As a general rule, daytime propagation 'conditions
will be best on_frequencies from about 12-14 MHz
and higher. Propagation at night will generally be
.o best on the 2-15 MHz bands. These general rules
S often have exceptions, of course; during periods of
3 high solar activity, the 21 MHz band may, for
example, be excellent for long-distance propagation
well inte-the night. However, it would be highly
unusual for the bands below about 8 MHz to
support transoceanic propagation throughout the
\ daytime period.

When reading broadcast station schedules, one

TGO EY e ﬂzuﬁeio B SR Bl by e oot et

The time of year is unportant for several reas(
For example, at 4:00 PM in New York in ]une

sun is still high in the sky. But at 4:00 Py}
December, twilight is fast approaching, and ni:
time conditions are taking over on the Ne
Atlantic path. Broadcast station managers ad
their schedules so as to use the lower frequen
(below 10 MHz) more. heavily. in the. wi
months, because of the increased distance cove
by darkness during the winter.

Signals do not always follow the shortest dista
from point A to point B (called the “Great Circ

),

,.,.

in Moscow, both operating on 6 MHZ at 6:00 PM
local time (for our example, let us say that you live
in New York City, USA). Because there are night-
e Nerth '

i

%T%MM“*

the winter, even though the Great Circle ¢ !

is in daylight; the signals are traveling alon
darkness path around the world. The fact t

.—- - —
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n conditions into consideration,
itennas carefully, so as to have the
eaching their target area at a time
| be at home to listen.

1-28

chmce of hstemno frequenmes and dlhgent stt |
of schedules from overseas broadcast stations
pay rich dividends in entries in your log bo
We hope that this section will have helped !
understand the fascinating world of shortw |

radio propagation better.

ating ftimes; pro ] WUWUWUWW “””””MMM”‘”

take propagatic
and aim their ar
best chance of |
when people wil
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TECHNICAL NOTES
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TECHNICAL NOTES

AGC CIRCUIT

A portion of the output from the AM detector is
fed to DC amplifiers Q028 and Q029 (2SC945A-
Q). This amplified DC voltage is applied to gate 2
of the RF and IF amplifiers, controlling the gain of
those stages.

signal delivered via Q024 (2SC945A-Q); any phase
difference is converted to a DC control voltage

MUTE CIRCUIT

Qms is normally in the “ON” state prov1dmg

bemo an output 51gnal of 48 055 — 78.055 MHz. = |
51 : | DI

where the input signal is mlxed w1th the 44 055 -
45.055 MHz signal delivered from PLL Loop 1,

When the MUTE termmal is shorted to ground
Qioss turns off removing the bias voltage from the

1 16c t “ gdove trafisISTOrs, TAUS suencing e recéwer. —— "7 *Ploaicng T4 -= 55 Mioxf Signai. _MSs signa
O phase through divider (1/10) Q,03¢ (HD10551P) t
1tains a/’ detector Q,0s» (MB8718), which also cor

o CLOCK AND DIGITAL DISPLAY CIRCUIT

programmable divider.

R

of the . A Large Scale Integration (LSI) chip, Qs Phase detector Q,o, compares the phase
der and (MSM5524), controls both the display of the signal from the onboard programmable divi
ated by operating frequency and the time. An 0.455 — that of the 100 kHz reference signal gener
34040, 30.455 MHz signal from the PLL Unit is amplified Q:039, Q040 (2SC945A-Q), and Q,04; (MB:
e. The by Qios1> Quosz, and Qyos3 (2SC1674L), then fed producing an error-correcting DC voltag
sider ir through divider (1/10) Q;0ssa (SN74LS196) to the dividing ratio of the programmable di
Tection LSI chip. The output from Qo4 is fed to the selected by the bandswitch. The error-co:
0/l - flourescent display tube, (DS1001), through seg- voltage is fed to varactor diodes in V(
055 — ment drivers Qyos2 —Qioss (2SA733A-Q). Q060 and VCO/4, thus locking a highly stable 48
he first Qiuosr act as a DC-DC converter, providing —25 78. 033 MHz sienal, which will he used as 1

nffers. . volts DC for the dis
IIIIIIII IIIIIIIIIIIIIIIIIII}:::::::::Idl:::ékﬂlllllllllll ,yg&!{I&g&@ﬁllllllllﬂlllllwIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1) s [I||||||||||||||||||||||||I|ITIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIITillllllll-‘giIIIIIIIIIIU!!!!!IIIIII
i eliveﬁy' oilthe Frsﬁlﬁliﬂtéf"' 77777 T e

HTITIETICONiEo aiilnsliiactivates
relay RL,q,, which controls the receiver main

= The second local signal (47.6 MHz) is generated by

Q:016, then amplified by Q,,, (2SC1393L) and
fed through buffer Q,q;; (2SC945A-Q) prior to
delivery to the second mixer.

A portion of the first local signal is fed to mixer
Q2019 (SN16913P), where the signal is mixed with
the 47.6 MHz second local signal, producing a

signal at 0.455 — 30.455 MHz which is fed to the
LSI chip in the counter for display of the operatmg =

frequency.

o power supply ON/OFF function. RL,q; also is

connected to the REMOTE terminals on the rear
panel of the receiver, for control of peripheral
station equipment.

PLL CIRCUIT

The first and second local signals (48.055 — 78.05°
MHz and 47.6 MHz, respectively) are generated by
the dual-loop PLL (Phase Locked Loop) circuit.

A 44.055 — 45.055 MHz signal is generated by
VCO (Voltage Controiled Oscillator) Q;g2s
(2SC945A-Q) in PLL Loop 1. This signal feed:s
mixer Q.30 (SN16913P), where the VCO signal i
mixed with a 47.6 MHz signal generated by crysta
oscillator Q.16 (2SC535A), producing a 3.545 -



TECHNICAL NOTES

CRYSTAL DATA
RANGE ’ FFECTIVE | DRIVE
FUNCTION HOLDER (MHz) MODE LOAD C |oESISTANCH LEVEL
MAIN UNI' | HEW8L Fundamenyal 1, 3oE.. L. 1500 L

01" = HC-18/U.1_

A ~|, 20pF=
02 | HC-18/U i 64 Fundamental E 30pF-
01-| HC-18/UP | 16.43F |- Fundimental | 30pF
~ -

1
T
i_PLLUNIT T X20
le—
“PLL UNIT X20
MEMORY UNIT  X60
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of the cabinet.

Remove the six screws retaining the bottom
cover and carefully set the panel to one side.

TECHNICAL NOTES
MODIFICATIONS
DC POWER SUPPLY OPERATION
(DC KIT INSTALLATION)
A. Required Parts (included w/kit) S 6. Install the DC Jack assembly as shown m §
o , N Figure 2-3. "
I pc. €5300842 DC Jack Assembly 7. Re-install the terminal board with the four
i 2 pcs. U00107007  Screws . .
; 2pes. - U60001001  Nut 8. ::sert g_l:g P,, into Jack J, as shown in
i 2pcs.  U71050001  Spring Washer gure 4= :
i 9. Reconnect the battery clip to the backup
B Modification Procedure battery case, and replace the bottom cover, re-
installing the six screws removed in Step 2.
Remove the handle mounted on the right side 10. The DC power cord may now be wired as

shown in Figure2-5. A supply capable of -
providing 13.5 volts DC at 1.2 amp (min.) is
required. :

3. Disconnect the battery clip connected to the
backup battery case.

s—ndmoPenrsrothaplasue bingtaar are tastengd=———= S A III
to the rear panel terminal board, as show in
Figure 2-1.

Hemove Plastic Pin

5. Grasp the terminal board and remove the
small plastic cover to expose the DC Jack
cutout, as shown in Figure 2-2.

Figure 2-1

15P

@

Figure 2-2

&

DC Jack Assembly

g

Figure 2-3

2-12
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F igure 2-5

Modification Procedure

TECHNI

CAL NOTES

1. Cut the upper pattern on PB-2175, as shown

in Figure 2-6.

Install and solder the two IN60 diodes and

OoLD NEW
[s¢]
Qi2 8,%% Q2
7415192 Em 74LS192_
LB l
3 ] 823 3 I
ds PL -as PL
m 2
z
—IZ-O Q04 §ho Q04
o, 74L8123 ola 74LS123
Fig. 2-7

7.1

| POWER ¢

Fig

@ MEMORY FREQUEN

The following modific
error in frequencies

function. It will also
occuring during memo

IN60 germanium
1/4 watt 3.3Kohn




TECHNICAL NOTES

PERFORMANCE IMPROVEMENT FOR
EARLY MODEL R

This modification will provide additional power
switch protection against rush current that occurs
when the power switch is tumed on. Please be
advised that the IC MC 14504 (lot number “7944”,
Fig. 2-8) has been reported by the supplier as
defective, and must be replaced.

MODIFICATION PROCEDURE

1) Remove the carrying handle on the left side
of the receiver, then the top cover, and finally_

9)

10)

1)

ki

[EAP I IO

'

the bottom cover.
2) Remove all connectors on the PLL unit.

3) Remove the band switch knob and unscrew
the nut securing the band switch, from the
outside of the receiver.

4) Remove the eight screws on the PLL unit,
and take the PLL unit out of its chassis.

5) Cut all the pins of Q035 from the component
side, and unsolder the pins, as shown in Fig.
2-9.

6) Install the new MC 14504 in the correct posi-
tion, and solder its pins.

7) Replace the PLL unit in its chassis with the
eight screws previously removed. Secure the
band switch and the band switch knob into
place.

8) Reconnect all connectors removed from the
PLL unit in step 2.

oonNnonnmmn

o © 2% Jagh

ooooOoooyg
TOP VIEW

Figure 2-8

13)

12) TInsext through, the hole and solder onelead.of .

k-
Disconnect POl ’ Pos ’ Plg and PlS on the main :%
unit from their jacks, and remove the eight ‘
screws from the main unit. i

Tilt the main unit toward the front panel,
in order to expose the solder side of the

board.

Unsolder the cathode of D;gis from the M
pattern, and pull the lead from the component ™
side, as shown in Fig. 2-10. -

al/2 W, 6.8 (or 5.6) ohm resistor to the point -
where the cathode of D34 was removed. '

Solder the other lead of the resistor to the -
cathode lead of Dyo34 On the component side,
as shown in Fig. 2-11. e

]

Replace all connectors previously removed -
from the main unit. :

Secure the main unit back on to the chassxs

with the eight screws. .

Close the receiver by replacing the top cover, “Jj
bottom cover, and then the carrying handle. _™

Figure 2-10
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nnnpe ; ,
- PLL VCO SELECTION
BAND | Q2001 | Q2002 Q2004 | Q2005 | Q2006 Q2007 | Q2008 | Q2009 Q2010 | Q2011
) - - - = JoN| = - — | oN
1 - - -1 - | on]| - - - | oN
2 - - -1 - ] oN| - - - | oN
3 - - -1 - lon| - - - | on
- 4 - - - - ON | - - - ON
5 - - -~ | = [ oNT = Z - | oN
6 ON | - -{oN]| - | _ - | oN| -
7 ON | - - loNn| - | _ - | oN| -
8 oN | - - JoNn| - | _ - | oN| -
9 ON | _ - | oN ]| - - - | oN]| -
10 ON | = - T ON| - = — [ oN]| =
11 ON | - - JoN| - | _ - | oNn| -
42 ON | - - foN| - | _ - {oN| -
13 - | on oN | - -1 - | oN]| - -
14 - ON ON | - - - ON | - -
15 | ON ON | = - | = [ oN| = -
16 - ON ON | - - - ON | - -
17 - | oN ON | - w=hoa wgpe Lo




PLL DIVIDING RATIO

18

=2~ I — I~ I ]

17

O = vt = -

16

LB = = Y ]

15

cCoooo

Q2042 (MB-8718)
PIN No

14

OO O ™ —

0
0

Q2042
DIVIDING RATIO

1/4
1/5
1/6
177
1/8
1/9
1/10
i1

1/12
1/13
1/14
1/15
1/16
/17
1/18
1/19
1/20
1/21
1/23
1/24
/25
1/26
1/27
1/2
1/29
1/30
1/31
1/32
1/33
1/5
1/7
1/11
1/14
1/18
1/22
1/26
1/28
1/32
1/33

BAND

) O P~ 00 O

10
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
29
18
21
24
28
29

— HI LEVEL

1

0

- LOW LEVEL
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MAIN UNIT BPF SELECTION

o

1

30

LI

3

N
2,0 1| = ON: . _ - -
0lof1y - ON - - =
olofr) = ON - - -
0|0f1] - ON - - -
0(0f1] - ON - - -
010f{1] - ON - - -
0{0f1] - ON - ~ -
00 1] = ON - - =
0|1{1] ON - - - -
0|1]1]| ON - - - ~-
0|11 ON - - - -
0lt|{1| ON - - - -
0]1]1| ON = - - -
D(1{1| ON - - - -
0|11 ON - - - -
011 ON - - - -
0{1{1] ON - - - -
0{1[1 ] ON - - - -
0(1[1] ON - - - -
0(1]1] ON - - - -
0{1{1{ ON - - - -
0{1|1] ON - - - -
1jojo] = - - - ON
oj11/0 - - - ON -
1{1]0! - - ON - -
010f1] - ON - - -
0{0f1] ~ ON -1 - -
0/1]1] ON - -1 = -
0/1{1] ON - -] - -
0l1{1] ON - -1 - -
0i1l1] ON - -1 - -
0]t|1] oN - -1 - =

1 —HILEVEL ON -ON
0 —-LOWLEVEL -  _OQFF

|
1
i
[
|

J1005
BAND | PIN No. 101007 | Q1008 |Q1009 Q1010|Q1011 | Q1012

2(3]4 :
0 [ojofo| - - - - - ON
1 Ljofo| - - - - ON -
2 0Oj1j0 - - - ON - -
3 ojtjo| - - - ON | - -
4 1{1jo| - -~ L ON | - - -
5 1f1fo] = - | ON | = - -
6 1|1{0] - - | ON | - - -
7 Lj1jo| - - | ON | - - -
| ,
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BAND SWITCH CONTACT POSITION

BAND SWITCH (S2001)

si s2
BAND PIN No. (common No. 4) PIN No. (common No. 8) )
8 716 sT2]3 [ 1]2]316]7 i
0 -l -ToN|[ - [ = [ = -1 <=1 <71 -T2 f
1 [ON| - JON| - |- | =JON| -] | -1~ b
2 - JONION| - | - | - | - |oN| - | - | - E
3 JON|JONJON| - | - | - ]| - |oN| = | -] -
4 -l -1-1oN|] - | - JoN|JoON| - | -] = 8
5 [ON] -] - JON| - | T JONJON| = ] = [ = i
6 -/ -1t -{~-]ON| - |ON|ON| - |ON| =
7 |oN| -4 -] -1oN| - |oN|ON|] - {ON! - v
8 | -~ fON| - |- |oN| -] -1 -|ON|ON]| - :
9 |ONJON' - ! _toN| - | - | - |oN|ON]| -
10 - [ = ONT - TON|[ = | = [ —[ON[ON| = L
11 | ON| - toNI-1JoN|-|-|-|oN|on]| - t
12 - |ON ON - !ON| - | - | -~ |ON|ON| - it
13 |oN|oNloN|{ - |oN| - || _-1lon| - |on H
14 - (- t-toNloN| - | - | - loN| - !oON i
IS5 fON}| -, - jON ON| - | -] -]ON| - |[ON §
16 - | -]-1t-]-|oN| - |[ON|ON| - |ON ;
17 fON| - " - -1 - JON| - |ON|ON| - |ON
18 - {ON; - { - | - |ON| - |ON|ON| - |ON
19 [ONION - i " - |oN| - |oN|ON| - | ON
20 - 1 - ON = - [ON| -~ |ON|ON| = [oN *
2l |ON! - 'ON ., - ;- |ON| - |ON|ON|ON!ON
2 - 'ON'ON ' - 1 - ION| - | ON|ON|ON|ON
23 |ON ON'ON .- ' - |ON| - | ON|ON|ON|ON
24 - | - i - ON - |ON| - |ON|ON|ON|ON !
25 |[ONT - - {ON: - |[ON| - |ON|ON|ON|ON o
2 - i - - - {ON|ON| - |oN|oON|oON|oON P
27 |ON| - - - {ON|ON| - |ON|ON!ON|oON .
28 - ON. - | - 'ON|ON| - | ON| ON | ON | ON
29 |oN'oN' - P _ 'oN|oN| - |oN!oN|oN|oN
1 |[ON| - 'ON| - { - [ JON| = | =T =7 =
3 JON/ON ' ON -~ - - | -1loN| -|-1]-2
7 [ONj - - - {ON| - |ON|ON| - |ON| - .
10 - | -loNj-JON|-]| -] -|ON|ON]| - i
14 -l -l -toNloN| - | - | - ]oN| - |oN 1
18 - |ON} - | - - JON| —[ON[ON| - |ON i
21 ON| - [ON! - | - |ON| - {ON | ON|ON| ON B
24 - | -4{ - {ON| - |ON| - | ON| ON | ON | ON f
28 -~ |ON| - { - |ON|ON| - | ON|ON|ON|ON
29 joNloN! - I — ioN|joN| - |oN|oN|oON]|oON
ON - ON
- - OFF

n
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SERVICING

A o s s

700 circuit boards are tough, but mis-
ing soldering can cause circuit traces to
this does not cause permanent damage
, much servicing trouble can result,
the tendency for this lifted trace to
v simple precautions will keep your
ds in A-1 condition.

y a 12 to 30 watt chisel-tip soldering
‘es, some ‘“‘repairmen” have been
0 use small blowtorches on cards.

Y a soldering iron equipped with a
re cord, with the tip grounded. Also
le is a soldering iron isolated through
ormer. An old soldering iron or gun

ve 117 volts on the tip. _and will__.

SOLDERING AND DESOLDERING TECHNIQUE NOTES ON USE OF CMOS ICs:
_. ON PRINTED CIRCUIT ROARDS .. _.......... |

1
As CMOS devices are extremely sensitive to damage ° I

from static electricity, special precautions must be |
observed.

In storage, use only sponge specially designed for
CMOS components. ;

!

E
When installing a CMOS IC in a socket, or on a ;
circuit board, be certain that the power is off. In et 1Y
addition, the technician should rest his hand on the | T
chassis as the component is inserted, so as to place
his hand at the same potential as the chassis (better |
to discharge small amounts of static electricity
through your fingers than through a $5IC !).

When soldering a CMOS IC onto a circuit board,
use a low wattage iron, and be sure to ground the

£.058%,

tinoguith o licglengagh ERAIBEUEziz-not grounded

The FRG-7
handling dur
“lift.” While
to the board
because of
break. A fe:
circuit boai

1. Use onl
iron.
known

9

Use onl
three-wi
acceptat
a transf
may ha
«Certal;

1y cause:more damage than it repairs!

ONLY 60/40 ROSIN CORE SOLDER.
core solder should be thrown away if

nd it in your radio shop!

solder sucker and solder tape to ensure

ssional repair job.

do lift a trace, don't worry! Read on

out how to repair traces like a pro.

INSERTION OF PARTS ON CIRCUIT BOARDS

elow are acceptable ways of inserting

imta Almar.ia b 1 e

(c) Vertical mounting

I

(d) Preformed disc ceramic
— capacitor

1

(e) Preformed resistor, diode, etc.

through a three-wire power cord.

=’@: (a) Bend leads slightly -

v ' :g}: (b) Straight-in mounting

3. USE
Acid
you fi

4. Use a
a proft

5. If vou
to find

All of the |

||

L=

3.29
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EXAMPLES OF POOR SOLDERING PRACT lCE

ks 5: Y »

(1) Prepare soldering iron and
solder.

(2) Apply soldering iron to

Solder bridge (caué}.d By use
of too much solder) ‘ ‘

surface to be soldered.

(3) Apply solder to heated

surface.
¥ .
Q | (4) When enough solder is
\ /7 applied, remove solder.
Continue to apply heat
‘ ﬁ/ i pply

until solder flows cleanly.

“Cold joint” (caused by in-
sufficient heat to part of
work, resulting in poor solder
flow)

SERVICING | if

P —

A """ I

lﬁer here ,,,,,,,
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GENERAL

The FRG-7700 -has been carefully aligned and
tested at the factory prior to shipment. With
normal usage, it should not require other than the
usual attention given to electronic equipment.
Service or replacement of a major component
may entail substantial realignment; under no
circumstances, however, should realignment be
attempted unless the operation of the receiver is
fully understood, and the malfunction has been
definitely traced to misalignment rather than

MAINTENANCE AND ALIGNMENT

MAIN UNIT 13889 - 7iang

(1) Counter Clock Frequency Qqustrnemq;.”, .
Connect a frequency counter to TP 007 . A‘d‘j*u’:i
TCi00s for a reading of 3.2768 MHz on.th
counter. R A

e e o

SSB Carrier F requency Adjusﬁneh T

Connect a frequency counter to TP,OQS f'ém.
set the MODE switch to the USB position
Adjust TC,00, for a reading of 456.5 kHy o



St

(3) -First and Second IF Adjustment

Set the MODE switch to LSB/CW, the ATT switch
to DX, and rotate the ATT control fully counter-
clockwise. Connect a signal generator to the
antenna jack, J;, and set its frequency to 8.01
MHz. Tune the receiver to 8.01 MHz, set the
signal generator output to a level sufficient to
obtain deflection of the S-meter, and adjust T 404 —
Tioos and T;o1; —Ti01s for maximum S-meter
reading.

(4) S-Meter Sensitivity and Full Scale
Adjustment

a. Preset the controls, switches, and dial fre-
quency as in step 3. Set the signal generator
output level to 8 dB (ref: 0 dB = 1uV).
Adjust VR 40, so that the S-meter just begins

SERVICING:

Adjust VR, o4 for a full scale reading on' the
S-meter.
Pt cailzrQaunereteft 10T (D
(5) NB Adjustment ., )
a. Connect a VTVM to the source of Q,037, and
a signal generator to antenna jack J, ..Set the
signal generator output level to 20 dB, output
frequency to 8.01 MHz, and adjust.T,ojs~
Ti017 for a minimum reading on the VTVM.

N ¥ -
Ny e e e G L e
cF L St IRLF SPIED

b. Connect a noise generator to antenna jack J,,
and press the NB switch. Adjust VR4, for a
minimum noise level from the speaker.:’

(6) Trap Adjustment

Connect a signal generator to antenna jack J,, and
set its frequency to the first IF frequency, 48.055
MHz. Set the signal generator output level to a level

Nlbotr et s s3xin P 3¢ § g sommorme mete~ ot |

sufficient to obtain deflec S he
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SERVICING

E

&
(1) PLL Reference Oscillator Adjustment
Set the MR switch to off, and connect a frequency

counter to pin 9 of Q,o4. Adjust TC,00, for a
reading of exactly 3.2 MHz on the counter.

(2) PLL Local Alignment

‘ a. Connect the RF probe of a VTVM to pin I of

g J200s . Adjust T,405 and T1006 for a maximum

| meter reading on the VTVM (typical value:
100-200 mV RMS).

b. Connect a frequency counter to pin 1 of J,40s.
Adjust TCyg0, for a reading of exactly 47.6
MHz on the counter.

(3) VCV Line Adjustment

a. Connect the DC probe of 2 VTVM to TPy40s
(PLL Unit), and rotate the main dial to the
“1000” position on the analog dial. Adjust

T,007 to secure a reading of 7 volts on the
VTVM.

b. Rotate the main dial to the “0” position on
the analog dial. Make certain that the voltage
is within the range of 1.5 — 2.0 vals.

' ¢. Connect the VTVM DC probe to TP,q0;, and
rotate the main dial to the “1000” position.

T6001 TP600!

«the's " MH2! !
adjust T,04 to obtain a reading of 7.4
onthe VIVM. -1y ... RS
d. Change the BAND switch to the 12, 20,
29 MHz band positions, and adjust VCO
Ta003, Ta002, Tz001, respectively, to ob
readings of 7.4 volts on the VTVM.

e. Set the BAND switch to the 21, 13 an
MHz band positions, and rotate the main
to the “0” position on the analog dial. M
certain that the voltages at TP,003 are wi
the range of 1.5 — 2.0 volts.

MEMORY UNIT

(1) M FINE Adjustment

Set the M FINE control to the 12 o’clock positi
and connect a frequency counter to pin 9

Qo021 . Adjust Tepq; for a reading of 8.192 M
on the counter.

(2) VCV Line Adjustment

Initially set the MR switch in the OFF positi
and connect a VTVM to TPgoo: . Rotate the m:
dial to the “0” position on the analog skirt, a
pusht the M button. Then press the MR butto

and adjust Tge0, to obtain a reading of 6.6 vol
on the VTVM.

Q6021 PIN9

o )

- [}
ceenren
enmean-

E.
I

t

&
<
»

MEMORY UNIT

3-33




(Fuse OKj

(all mode)

(USB, LSB, CW mode)
(AM mode)

(FM mode)

put

not operative

it not operative

r not operative

W

b

YR
¥

cnt ccnomadliena (COCT MY TORE % N

Check Power Transformer
-~ PT-1, Silicon Bridge
D5001, BU 13.5V line

Check P.§ unit PR-2171,
P.S. line

Check or change Power
‘Iransformer PT-1,
Silicon Bridge D5001

i)

"l Check P.S unit PB-2171 J

-ﬁi Check P.S line

1 BMETTR TR I e et 3

TIT RITTER LD
T ﬂlﬂm— (O

—nwe(1) No operation (Fuse blowg)

SERVICING

TROUBLESHOOTING
| ;4 ...... e e ii e (2) ‘No opemﬁon
- | G (3) No reception
% d* 77 7'(4) No reception
| e (5) No reception
0 ~ (6) No reception
‘t"! _ (7) No audio out
(8) Tone control
(9) Squelch circu

LK

AT 3o b 0 ok ) RSO Pt

(10) Noise Blanke

_ ‘L T 1IN AL awitak
\ == p ARASEREOlaL IUT uy&rﬂlu:—iﬁxﬂelﬁnlﬂfmmé :
(12) AGC switch iiot operative (AM mode) -
(13) ATT circuit not operative
. Powar
No operation 7 Switch OFF B
(V'use blows)  / T~ Fuse P
S e %“‘%‘ blows .»/"f YES
\ ;’/'
NO
‘l“f" " Power %‘s““‘
— Switch ON T
%\"“‘ Fuss f
T~ blows P
2 No operation e = Transformer Pl -1 \\ T
(Fuse OK) Silicon Bridge
D500i NG
oK
Check
for Short _
+11,+13.5Vv
line NG

~ o



SERVICING

Tagrer T aprntesceg
b
)

' 5] Check P.S:Unit PB-2171, .

Check
+11V, +13v

3 No reception
(all modes)

line NG v s afiP S dine, A 48y E
B Y T T poe iFh —
CVE L noigmet o (3P
i S R anngentt oV i

oK

el 'fx-:’;u'E nt Ty

o 1 . o =
CUTH RN s il i

B I T T L)

y T
\ I R R IR
Check | . - . St B
local level : - Check PLL unit °

p N . . RS &
at TP1001 NG PB-2170 i

(0.2-0.7 Vrms)

Y

- - Check R Check‘_PLL'u['Ii_t_

local level at p 1 - —
TP‘V NG B-2170 - {

(1 V rms)

Check

DC voitages at Check abnormal point
Semiconductors

in RF/IF | and assoc. cireuit
stages NG

y
Check B.P.F. circuit,

RFChBeCF:(F\ | Switching Transistors
units NG Q1001-Q1012, select IC
N Q1013, PLL unit

4‘ PTISA v s I R P e
) TTmTT T oK i
Check or change xtal
> filter XF1001, Ceramic
filter CF1001
,, 3-35
[




SERVICING 2

3

- ~».,._~\ -
i Check ~ . - . Vi ., .
4 No reception DC voltages at - ~ _ _ChSCk abnormal poinit \“
(LSB,USB,CW mode) se?::ﬁnmgeduaon p NG - | and assoc. circuit " **: !

(

Check
carrier level at
TP1005

»1 Check carrier osc circuit
NG

(700 mV rms)

ST CMEEmT Iy MR TLIMT LT T fee e myIseerrem

Check ceramic filter
CF1002 and assoc. circuit

Check .
DC voitages at Q‘heck abnormal point

semiconductors ~| and assoc. circuit
in IF stage NG

5 No reception
{AM mode)

B 33

/ 0
lal

\

Check - s
'AGC voitage - Check Q1028, Q1029, :
a T‘"oggf”/ NG ~| AGC circuit g
g
4
w i
4

‘ , . Check ceramic filter

o » CF1003, CF1004 and
assoc. circuit

2.4
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SERVICING

———— Check
; DC voltages at
. semiconductors

——

5] Check abnormal point '

6 No reception .
(FM mode) .

in FM, IF/NB
_ AMP stages

oK

4
Check
DC voitages

NG

and assoc, circuit = U .

—

Check abnormal point

at Q7006,
Q7007

OK

NG

» and assoc. circuit,
squelch circuit

Check ceramic filter

Check
for AF signal

> CF7001 discriminator
CD7001

Check MODE SW S3(b),

at Pin 1 of
J15

‘ 7 No audio output

oK

Check
for AF signal

NG

»  AF Gain Cont. VR1(b),
and assoc. circuit

Check Q1034 and assoc.

Py

at Pin 2 of
J14

OK

circuit..
.

Check Phone jack, EXT

177

SP jack, Speaker and
assoc. circuit




| Gheck or chAHGE SSTEH"
control VR3{z)

I Check Q7003, Q7004,

- D7003—-D7005 and
[ assoc. circuit

Check Q7005 and
assoc. circuit

R RN T S

C1058

Check or change
Tone control VR1(a),

JENL AT T L 1
it WP e
“HINTHTAT ||i$;!|‘?.ﬁ|n|n|}|| iii

1. “FS Tone control not
; operative

ot:operati

ninm

Check
‘noise level

at Pin 3 of
J7001

{0—10 mV)

~

{0.44-0.64V}
(Threshold 0.56V)

T2

NG

1



SERVICING

10 Noise Blanker
not operative

Check
OC voltage at

. semiconductors

in NB AMP

oK

-

Check
resistance between
emitter of Q1023
and ground.

——

o] Check abnormal point ™

NG

| ‘and assoc. circuit .7’

Check NB SW S2(a)

and assoc. circuit

Check Q1023, D1035,

D1036 and assoc. circuit |

1

Check MODE SW S3(c),

11AGC Switch not
operative \—
< (

SSB, CW, FM mode),/

ﬁAGC Switch notx

3-39

! AGC SW S2(b), C6, C1137

R1145 and assoc. circuit :

, Check MODE SW S3(c)

=T




.\ 13 ATT circuit
' not operative

. Check
" 'DC voltage
at Pin 2 of
. J1002 . NG

SERVICING

(4.1V t0 —-1.7V)

Check R1051,
+11V line

VR2
Y
Che\
DC voitage
.. at Pin 3 of
O [ J1002/P2 J1002 NG
1 2 3 .

{-1.7V)

DC Volmge\

at Pin 1 of
J1002

"1 =5V line -

Check R1052,

NG

Check ATT Cont. VR2
and assoc. circuit

)
H
3
8
=
i
4
A
T
i

(4.1V)

Check R1050, Q1014

3-40

and assoc. circuit

)
/
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SERVICING
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REPAIR PARTS

PARTS LIST AND ORDERING FORMS

¢ ¥

If you live in the United States, you may order parts from Yaesu Electronics Corporation. In other
countries, you should order parts from the Yaesu agent for your country. In countries where Yaesu is
not currently represented, you may order spare parts directly from Yaesu Musen Company, Ltd. in

\PAN
0723 _
Cincinnati, OH 45246 -3
ER CIRCUIT }}-. -
DESIGNATION .
ost
Zip:

(SN d Dallad eSerID O A

| =UEDJLtNEN MOINTOCESSTYOU

I—TE"(&L Daltsal[Stltag{® | [OWR JER (ricst ca DOI E 13 Mt RSP antSIbel O PtomS=wW e

NBEC DAL

nit= N HT b e Twmis=3 |SO=5 Dt
3110 RN VaO U DAL 1SA] €D [ [T Sl et Ea[ TE M=y © UMEE

£ \7

OligP o Etslt To ki eSURLS SEETS- ISUR LV am )V U RS (0 [ORPAIL o W 1

(cut here)

YAESU MUSEN COMPANY, LTD. — C.P.0.BOX 1500. TOKYO. J4
YAESU ELECTRONICS CORPORATION — P.O. Box 49, Paramount, CA 9
YAESU ELECTRONICS CORPORATION — 9812 Princeton-Glendale Rd.,"

ORDER BLANK

. RECEIVER
QUANTITY IDENTIFICATION LOCATION PART NUME
I authorize shipment via: O Best Way O Parcel P
O UPS O Other
Ship To: Name:
(Print or Type) Address:
City: State:




YAESU MUSEN COMPANY, LTD.

ORDER BLANK

~ C.P.0. BOX 1500, TOKYO, JAPAN
YAESU ELECTRONICS CORPORATION — P.O. Box 49, Paramount, CA 90723
YAESU ELECTRONICS CORPORATION — 9812 Princeton-Glendale Rd., Cincinnati, OH.45246

REPAIR PARTS

RECEIVER CIRCUIT
QUANTITY IDENTIFICATION LOCATION PART NUMBER DESIGNATION
I authorize shipment via: O Best Way O Parcel Post
.',. a UPS O Other
Ship To: Name:
(Print or Type) Address:
City: State: Zip:
Country:
. }( ....................................... (Cithere) 7T
£ .
YAESU MUSEN COMPANY, LTD. — C.P.O. BOX 1500, TOKYO, JAPAN
YAESU ELECTRONICS CORPORATION — P.O. Box 49, Paramount, CA 90723
YAESU ELECTRONICS CORPORATION — 9812 Princeton-Glendale Rd., Cincinnati, OH 45246
ORDER BLANK
RECEIVER ' CIRCUIT
=i T 'Q;‘UANT--ITY--J-L;.«,I.BE,NTIEAQ.AT!QQ{ : LOICATIST PARTNUMBER | peeicansmanc). . . =
""""""""" i i |- ]
| | *
: | : |
t I authorize shipment via: O Best Way O Parcel Pos
i O UPS O Other
Ship To: Name:
) (Print or Type) Address:
_ Zip: J City: State:
Country:
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PARTS LIST

LT I

; e o
=14% ) I =
[ 0] 8= — BABRE R Y=SOCKETS1 (006P) =
—BATTERY-GASE— G4—
=
245102~
245103 | " o 10kQ Symbol No. Part:=No.— Description
245223 = * 22k? | BB-2169A— F0002169A | Printed Circuif Board
C0021690 | P.C.B-with Components
=POTENTIOMETER _
800049 |8 DM10A638A~10kB-10kA " TRANSISTOR, FET&1C VRL Jé:
)800071 |N_VM10A610E-10kC QI001-1006,1035,] G3107331Q| TR 2SAT33AQ VR2 I8¢
800050 | DMI10A638A-10kBx2 1052-1056 + | _VR3 J6:
ngg;-lé%z,lggé, G3309451Q | - 3SC345AQ .
2329002 C:Z(‘;TOR {038”10“'%043: C1.2 K1
AL472PE 150VAC 1047-1051,1057, ’
0.0047TuF | 1058,1060-1062
3170473 | DB207YF473Z5L5 Q1059 G3313840R | ~ 7SC1384R 34 K1
SOWV  0.047uF [ Q1042 G3316740L | -~ 2SC1674L
0170105 | SORL M3 Q1023 G3090005 - MPS-AL3 G K4
0140475 | 2SRL4R7 WV 4.7xF | QI015-1018 G3801250 FET 2SK125 Cé6 K4
Q1014,1019,1020, 0
POWER TRANSFORMER 1024.1025,1036, )
030085 @ L3
Q1034 G1090073 IC uPCS575C2 -
METER Q1045 G1090084 - 4PCT8L0OSA
290021 AP-170 Q1044 G1090033 - SN74LS196 M1 MC
Q1046 G1090310 - MSM5524
SPEAKER Q1013 G1090309 = MC14555BCP
090044 SE92BYM-2 8Q 2w SP1 M4
DIODE
LAMP D1001-1027,1035,| G2090027 Si 15853
000045 12V 150mA  K02984-0 {gigf%slz—’lo“- ' PLI Ql
1054-1056 .‘
SWITCH
090037 SUF-12 POWER D1034 G2090001 Si 10D1 S1 N4
090038 SUF-24 AGC/NB D1028-1033, G2090029 Ge IN60 S2 N4
190076 SRN-2046N MODE 1037-1040,1057 | S3 NO
190074 SRN-1025N DISP D1045 G2090156 Zener RDS5.6EB-2 54 NG
190075 SRN-202CN  MEM.CH D1053 G2090154 Zener RD75EB-1 S5 NG
D1046 G2090153 Zener RDIOEB-1
RECEPTACLE
090028 MBR-06D FLUORESCENT TUBE J1 P1
090004 SG-7814 DS1001 G6090020 FIP5A8B 12 P1
090201 UK-0002 J3 Pl
090094 PA-125 CRYSTAL ] 19 PO
X1001 H0102336 HC-18/U 3.2768MHz
TERMINAL BOARD
000089 TERMINAL BOARD ASS'Y CERAMIC OSCILLATOR QS
090205 UG-0015 =2 (RED) C01001 H7900090 CSB453.5A2 453.5kHz JSab,c PL
090211 UG-0015 =1 (Black) C01002 H7900100 CSB456.5A2 456.5kHz - [Isd P1
590201 UK0002 ‘ A P1
090206 LC0007-02 CRYSTAL FILTER 18 PL
090020 05-22:095 XF1001 H1102023 XF48]X  48.055MHz S6 N6
190077 JR-1002:06 CERAMIC FILTER s7 NG
000019 FHN32C CF1001 H3900230 CFU455C2 FHI P2




REPAIR PARTS

T21] 2TAAS
CF1002 H3900041 | CFM-455]1 _| R1219,1229,1254 .| J02245562 [ . Carbon film 1/4W SJ 5.6k
CF1003 - H3900240 | CFG4SSH . .. . .. "I R1232,1242,1243 | J01245562 T " TJ 5.6k
CF1004 H3900220 LF-HI2 T R1090,1126,1141, | J02245682 |  ~. ~ " ST 6.8k
RESISTOR ] 1169.11%8 ‘ . i
‘ R1213 . J10276339 | Carbon composition . | R10S1 102245822 " " " 8.2kQ
A i 1/2W GK 3.3Q R1004,1006,1007, | J02245103 v v e 10k
i R1257 710276689 w _w__ 1/2WGK 6.80 {g‘l’g»ig};»}gg-
i R1163,1248,1252 | J00245100 | Carbon film 1/4W VJ 100 1023110471049,
R1055,1066,1071, | 100245220 - e 2 1056,1067,1100,
1116,1125.1145, 110411081112,
1183,1191,1244, 1115,1121.1124,
1245 1127,1128.1131,
R1066 102245220 w v T 220 “;?iiggiig;
41 R1063,1114,1123, | 102245470 T "o 410 1210,1212,1230,
o 1181,1189,1258 : . - 1233,1249,1250
R1057,1162,1176, | 302245560 e " * 560 | R1048,1111,1187, | 01245103 o “ T 10k |
1214 1207 !
R1058,1062 102245680 B "~ 680 | RI06S.1149 702245123
ninga . N 7. L. LV L Y - , g ==

sk e
i . it
- “R1068,1070;1 W9, | 102245104~ ]~ = = - 100ke:
i3 B 11201134 138, 1 1o0ka {97120
224, % | 1185.1186,1231 13331338
P |SRIBET 2P e CUUIIAgEEs L T e 0kn g
0, * J01245101 | < - " TI 1002 {'RI166 102245154 i ¢ v e e 150ml 'Rig‘fg ig?i’io
; L lE cred RI4211731199.0. 100245038 ¢ 7 © 200k b 11181226201
! FRI208 T J01245226 LTI+ = T3 320k@ [ 1022,1083,2098,
N R1080,1091.1152, | 102245334 |11 1~ 3] 330k 1102,1106,1132"
J02245151 | z © 3] 1500 | 11561172 b TR p R1053
102245221 | - PP w2200 R1147 [ 102245394 PRI . - 390kﬂ€ ' R1161,1168,1256
102245331 = ~ 3309 | RI043_1045 | J02245564 R "7 560kR | R1086,1087,1221
102245391 T -+ - 3902 | RI0S0 [ Jo224s225 | - - 7 2aMa §“3‘2)'1(1)z§v1(2):g
02245471 |+~ w4708 ] _ ; _101)%01’6%5‘111676' '
B " BLOCK_RESISTOR - . : 1078%1136.i217
i RB10O1 ! 140900019 | RA1/16K8R-100k2 100k£x8
2245561 |~ -~ “ 5600 [ RBL0OZ | 140900020 || RAI/16KSR-100ke2 100KQxS- R1054,1222 B
2245681 |~ - " 6809 - ' R1109 o
2245821 “m e gm POTENTIOMETER R1246 10
2245102 |« < ke | VR1003 151740501 | EVNB3AAOOBS2 5008 | R 1023 |
VR1002 150702202 | EVLS0A00B23 %k 1253
VR1001 [ 151721502 | EVLS3A00B53 sk
1245102 R “ TJ 1k@ | VR1004 151721203 | EVLS3A00B24 20k R1144 10
2245122 v " Sl 12k0 R1137 10
2245152 . "o 15ke CAPACITOR R1093 10
2245222 |+« -+ 22ke | C1213 K00172010 | DDI04SLO10CSOVO02 AT
SOWV SL IpF 1170,1205
C1067 K00172030 | DD104SL030C50V02
1245222 |~ -+ Tj ak@ “ “ 3pF - :;3;;'132‘;11031 2
2245332 . “ SJ 3.3k2 | C1068 K00173070 | DD104SL070D50V02 s 1034°1037.1040,
Y " TeF i 1226,1251,1255
C1010,1012 K00175120 | DD104SL120J50V02 |
e S
C1017,1021 K00175180 | DD104SL180JS0V02 ! ’ 12021228
- « = 18pF
1245472 o “ T 4.7k | C1079 K00175220 | DD104SL220J50V02 R1146 10
1245512 o v 5.1ka # o 22pF . R1052 JO,
WARSE2 L o T FBRED AU UELIUISA0ZCD. IRUOTTSZTO njms@"f,)fsﬂv (73 € - =
g e e
C1026,1030.1147, . K00175330 | DDI04SL330150V02 10971101%{

v 33pF 1175.1192.1196




",yvne. .

i

" REPAIR PARTS
1 7 €1027,1029,1212 | K00175470 | DD104SL470J50V02 . | c1013,1016,1022, | k40120106 | - 16RL10 16W - 10uF
SOWV SL 47pF 1025,1031,1034, '
C1019 K0017556 ) 1040,1043,1049,
1 0 DD104SL56GIS0V02 1055.1064.1065,
“ v S§6pF 1075.1077,1083,
"'., €1001,1002,1036, | K00175680 | DD104SL680J50V02 1088,1096,1097,
1038 ' e 1130,1131,1133,
68pF 1135,1139,1155,
C1035,1039 K00175820 | DD104SL820J50V02 1157,1192,1195,
w  w 830F 1197,1198.1207,
P 1208,1210,1211,
c1162 K10176101 | DD104YBI101KSOV02 1217.1219.1220,
o 100pF 1225,1226
C1028,1044,1048, | K00175121 | DD10SSL121J50V02 C1223,1224 K40179014 | SOREIL0 SOWV  10uF
1051,1054,1056 ~ SL120pF | C1137,1163,1239 | K40129002 | 16RE47 16WV  474F
C1153 K00175151 | DD104SL151J50V02 C1230 K40120107 | 16RL100 R 1004F
= » 150pF | C1161 K40149010 | 25RE330  25WV  3304F
C1045,1047 K00175181 DD104$L181]50V0" C1164 K40120477 | 16RL470  16WV  4704F
~ - - ERAIS KOl 25W Y J00GES - B

| i Y'ﬁ

DD 104
........ DUCTOR
11190113
1 ll:'H-. LI i )
##. f.#isﬁi#ﬁiﬁﬁlﬂﬂﬂfﬂfﬁﬂﬁ?ﬁ‘iﬂl
........... o oms 1008 L1014;1016 L1190021
[ , 11071, lIlé 112123 L101371017 L1190023 220K
A 1117,1118.11 Li02 7
1123711251143, 1025 L1190073 FLSH 270K 27uH
116711731176, L1018,1022 L1190025 FLSH 330K 33uH
}};?},1%8591{.%9% L1319,1021 L1190027 FLSH 390K 39uH
~1189, ,
1200,1202.1205, L10§8,1026,1028, L1190031 FL5H 680K 68uH
1214,1218,1233
1L1023,1027 L1190016 FLSH 101K 100uH
C1229 K50177223 SO0F2U223M 0.022uF | L1029 L1190018 FL5H 121K 120uH
C1005.1805,1007, K13170473 DB207YF473Z5LS L1039-1042 L1190020 FLSH 151K 150uH
1008,1014,1015, "
1023'1024.1032. 0.047uF | L1036 L1190001 ELO710 251K 250uH
."‘“ 1033,1041,1042, L1032 L1190114 FLSH 821K 820uH
. 1050,1056-1059, 4
1061-1063.1066, L}g%’igigf%gﬁ' L1190017 FLSH 102K ImH
1070,1072,1074, ) )
: 1076,1082, L1031 L1190040 S4 1mH 1mH
‘ 1085-1087,
1090-1093,1099, -
1100,1102-1110, L9190016 Shield Case (7mm)
1114-1116, 5
1119-1121,1124,
; 1126,1127,1129, TRANSFORMER
| 1132,1134,111532,
1140,1154,1156,
1168-117,1174, T1001 10020789A
1175,1177,1178, T1002 10020863
llgO,llgé,};gi, T1003 10020883
1191,1196, , T
1203,1206,1215, 1004,1007 10020858
1216,1228, T1005 10020857
1232,1234,1235 T1006 L0020858
C1144,1159 K50177473 S0F2U473M  ~ 0.047uF { T1008 L0020860
C1209 K23170003 RPE112F104VSQOV  0.1uF | T1009,1010 10020861




i REPAIR PARTS
i
: CONNECTOR R2048,2050,2053, [ J02245101 Carbon film  1/4W ST 1005
; J1003,1006,1007, | P0090120 P1051-02M 2055,2061.2063.
« 1013,1014,1018 20672070,2072, : e
‘ 2075.2076.2080, S Cd
31002,1010,1015, | P0090121 P1051-03M S 2081,2088.2098,
| jie n
J1001,1004,1008 P0090132 P1051-04M 2130,213s, 2140
J1005,1009,1011 | P0090133 PI051-05M 2145-2147
J1012,1017 P0090135 PI051-07M R2077 702245151 2 2 - 15009
J1016 P0090136 PI0S1-08M R2117 102245181 o 2 m‘i
11019 P1090196 FJ-10-001 R2062, 2124 102245221 . - 2200
R2089,2142,2144 | 102245331 v “ 7 3304
Q5000011 Wrapping Terminal C R2041,2049,2054, | J02245391 - - " 3900
2066,2071,2082,
2095.2109.2116
R2013,2020,2027, | J02245471 . ” “ e 4704
2034,2104,2136
R2094.2122 102245561 o Y5600
p R2015,2022,2029, | 102245102 o TP
| Symbol No. PartNo. .| f.Devgéwnnn ,,,,,,,,,,,,,,,,,,, 3 0%%1&??)1; “71%19 ! ;
PB:2170A —F0002:70A 11 TPrifited Circuif Board T 22621310132 [
C0021700 P.C.B with Components
R2091,2137 J02245152 " . 15k
TRANSISTOR, IC R2005-2008,2038, 102245222 v TR 2,2m§
Q2004-2007 G3107331Q] 1R 2SA733AQ %‘l);g %‘;gg 2118,
Q2016 G3305351 - 2SC535A
Q2026,2027 G3309000E | ~ 2SC900E R2138,2148,2149 | J02245272 " " Tk
Q2001,2002, G3309451Q| ~ 2SC945AQ R2057.2060,2092 | 102245472 “ " T 4Tk
2008-2011,2014, 2093,2097
%353'_2%?;,2028, R2011,2018,2025, | 102245103 T v 10ke
2029,2031,3032, gggg %%g gggg,
2037,2039,2040 TR Th
Q2012 G3310473 - 2SC1047C
Q2044,2045 G3313840R | - 2SC1384R R201§.20192026 102245223 .. I zzm‘
Q2017,2035 G3313930L| - 25C1393L T e
Q2034 G3316740L - 28C1674L 2101,2106.2113,
2013 G3319590Y| - 25C1959Y 2128
G3408820Q | * 2SD8820 . |.R20m 2004 R I -
) GI090153 .| - "”‘“MB8718""':::"!!!!!!! nr2086,2087. i Mt
Q204 iiiiii L G1090311| - MB84040B R2074 102245683 e " 68k
Q2036 G1090296 - HD10551 R2001 3003 2009, | 302245104 “ " “ 100k
Q2025 G1090087 - MC4044P %g%g 28%2 %g;g
Q2038 G1090312 MC14504BCP 2031,2051.2065.
i Q2003 G1090128 - MC14556BCP 2090,2099.2100, |
r Q2019,2030,2033 | G1090012 2 SN16913P 2111,2133
R2127 102245154 o e 150k |
DIODE ‘
D2001-2020 G2090027 Si 18853 BLOCK RESISTOR
D2021-2025 G2090043 Varactor MV-104 RB2001 140900017 RA1/16-6RIMQ 1/16W 1MQx6
D2027,2028 G2090156 Zener RDS.6EB2
D2026 G2090155 Zener RD9.1EB2 CAPACITOR
C2048,2062 K00179001 | DD104SLORSC50V0?2 ,
i CRYSTAL 50WV SL 0.5pF e
il X2001 H0102337 HC-18/U 47.6MHz C2085,2111,2127 | K00172010 | DD104SLO10CS0V02
: X2002 H0102338 B 6.4MHz " 1pF
C2148 K00172020 | DD104SL020CSOVO02
o RESISTOR v w Qo
I R2139 J10276479 Carbon composition C2034,2045 K00172030 { D104SLO30C50V02
‘ 12WT) 4.0 " 3pF
R2123,2141,2143 [ 302245100 Carbon film  1/4W SJ 10g €2070,2073,2081, | K00172050 | DD104SL0S0CS0V02
R2083-2085 J02245150 ” " “t 150 2112,2139 “ " 5pF
R2040 2043 J02245330 | 7~ R A O T =T
2044 7 102245560 - T~ ‘ S6TE l ] N e G R RN
Mlﬂ | 10224582071 F e 829 ... [7€2049,2086- K00173060 | DDI104SL060DS0V(2
 R2014;202112028, | 30224510111 e e e " SL 6pF
2035,2042,2045




REPAIR PARTS

0. | DD104UJ060D50V02 ]

T SOWV_UI'obF "

DD104S1080D30V02

C2163 2166 2167

l K13170473 | - DB207YF473Z5LS -

S0WV.-

0.0:‘. o

: I“” ””” R Ira]MM#HII¢I”IIIIIIELTdII”””””””””‘ E
_.|ECV1ZW20x53 ----- :
040 K001I75220,. T 7“
| it 2058, 2082’ 2049] |- 22pF INDUCTOR
B : 12002,2003,2005 | L1190113 FL-3H- R22M 0.22uH
11 C2169 K02179009 | DD104CH220J50V02 L2001,2004 L1190011 FL4H 0.47uH
'iiiiiiiiiiiiiiiiiii """""" I iCH'--22 E _L20 FL4H:R68M 0.68uH!
4 C20 K06175: il nnil 111900 FLAH 3R3Muiiinnii 3l |
. ' “ow 22pF 12031 11190014 FL:SH 100K 10uH
2039, 2041 2145 | K00175270 001045L270150v02 1.2028,2029 L1190025 FL:SH 330K 33uH
PR “__SL2TpF | 12021,2022 L1190027 FL-SH 390K 39sH
<;2_153 K00179007 DD104SL300J50V02 L2006,2007,2015 | L1190029 FL-SH 470K 47uH
- “ " 30pF | L2008,2009,2014, | L1190020 FL-SH 151K 150uH
1 | C2009,2016,2023, | K06175330 DD104UJ330J50V02 2016,2020,2023,
. 2029,2107 , Ul 33pF 2030,2033,2035
C2147 K00179008 | DD104SL360J50V02 12013,2017-2019,| L1190017 FL-SH 102K 1mH
] . SL 36pF 2032,2034,2036
C20717,2078 K02179014 | DDI106CH360J50V02 1 L2024,2026 10020882 L.P.F
CH36pF | L2025 L0020871 LPF
K06175390- | DD104UJ390]50V02 12027 L0020873 LP.F
*' . ”  UJ 39pF
& 20072014, 2021 K06175470 | DD104UJ470J50V02 TRANSEORMER
2027 : S 47pF | T2001 10020869
C2119,2121 K00179510 | DD104SL510J50V02 T2002 10020868
S B SLS1pF -1 12003 L0020867
C2120 K00175101 DD105SL101J50V02 12004 10020866
- “ " 100pF | T2005 L0020110 R124797
C2170,2171 K02175151 DD109CH151J50V02 T2006 L0020127 R124094A
R : " CHISOpF | T2007 L0020862 ’
C2133 K30176271 Z17D271K05 270pF | T2008 10020209
- C2150 - K10176391 DD104YB391KS0V02
M S . - 390pF
C2061,2156 K12171102 DD10SE102P50V02 $2001 N0190072
U » _ 0.001uF )
, couns'ros P ] e e
0090120 PI0S 1-02M c2001,2011,201§, K12170103 DB201YF103Z5LS |
2018,2020,2024, 0.01xF | J2004-2006,2008
2026,2030,2032, 2009 TS
P0090121 P1051-03M 2035-2038,2046,
P0090132 PI1051-04M %8‘;2%828‘2053' 12007
P0090133 P1051-05M - 2064-2069, - 12010
M 2074-2076,2080,] -G 12001
P0090136 P1051-0 . 50832084, ) 12002
P0090140 PI0S1-12M -~ 20812091, -
2093— 2%96 2098 12003
- - 2100,2109 i
Q5000011 . Wrapping terminal C 2113 2118 2124
: . : --2125,2129,3131, - -
] 213212134,
— 2136-2138,2140,

) 2152 2153,2155,
I ' T

2060,2079, 3092,
2097,2099,2104,
2126,2130, 2135,
2154,2157,2161

0.047uF




REPAIR PARTS

B Co il INDUCTOR Fad
Symbol No. Part No. Description L7001,7002 L1190017 FLSH 102K Im¢
PB-2176 F0002176 Printed Circuit Board T . Ty
C0021760 P.C.B with Components CONNECTOR
e - 17001 P0090167 PI011-08M 8P
TRANSISTOR & IC -
Q7001,7003-7007 | G3309451Q | TR 25C945A-Q ;
| Q7002 G1090059 IC TA-T061AP B
DIODE
D7001-7004 G2001880F | Ge 1S188FM 0
B D7005 G2090027 Si 15553 Symbol No. Part No. Description
PB-2172 F0002172 Printed Circuit Board
: THERMISTOR C0021720 P.C.B with Components
- TH7001 G9090001 SDT-250
3 TRANSISTOR
: CERAMIC FILTER Q3001-3003 G3309451Q 25C945A-Q
_' CF7001 H3900030 LFB-15
| RESISTOR _ o
: it S RULE == e A
e TS T — | CDT0GT_———— 900010 |= 455D,
— R3007,3C10-3012,[ J0224510= — o =
3016= RESISTOR
R3004,3008,3009, | 102245102 v " v w1k R7022 102245470 Carbon film  1/4W
SJ 470 | 3014 : R7003,7005,7007, | j02245101 | ~ - Z
J 7012,7029,7030
* 1000 | R3003 102245222 e v 20ke ’
R3001 102245183 " . . » 18kl R7017 g 102245221 ' " "
» 220 | R3005 102245223 o “ w22k R7001 | J02245102 S "
m lkﬂ R3002 102245333 M o v " 33kﬂ R7019,7023 ! 102245152 . " ”
“ 1.5k R3006 102245104 m M e 100k R7004,7006,7008, 1 J02245222 ’ " "
" 2.2kn | R3013 102245154 T " 150kt o1
R7028 | 102245472 “ . "
" 4.7kq CAPACITOR R7013,7015,7018 | 102245562 o ”
" 5.6kn | C3008 K02173100 | DD104CH100D50V02 ; R7026,7027 102245682 - -
" 6.8k0 50WV CH10pF |, i R7009,;1010,7021, 102245103 i . "
- 10kn | C3003 K06179009 | DD105UJ560150V03 f ! 7031,7032
« w S6pF | R7020.7024 102245823 . "
*_82kq | C3004 K02175101 | DD107CH101I50V02 R7025 | J02245104 | - M
__100kg ¥ " 100pF| ' R7002 J02245224 " ” "
©_ 220k | C3002 K02179019 | DDI107CH910J50V02 ! , R7014,7016 102245564 “ - .
'_560kQ » CH 91pF :
C3007 K30176681 | LCQ18681K0S 680pF| i CAPACITOR
C3013,3014 K10176681 | DD104B681K50V02 | c1017 K00179005 |  DD104SL200150V02
" 680pF 3 S0WV ¢
L 20pF | C3006 K30209001 DM19D102K1 ; C7027 K00175101 | DD105SL101J50V02
100WV 1000pF : .
100pF | C3001 K30209006 DM19D242K1 - 2400pF C7010,7016 K12171102 DD105SE102P50V02
€3005,3010,3012 | K13170103 | DB201YF103Z5LS -
0.001uF 50WV  0.01uF C7028 K13170472 DB201YF472Z5LS
€3009,3011,3015, | K13170473 | DB207YF473Z5LS l M
3016 " €7001,7003,7004, | K13170103 | DB201YF103ZSLs
.00474F 0.0474F ; 70097014,7015, .
? 7019,7026,7029
0.01xF VARIABLE CAPACITOR A
VC3001 K90000034 C-613A132 ; C7018 K13170223 DD109F223Z50V02
0.022uF TRIMMER CAPACITOR | g8 €7011,7012 KS0177223 | S0F20223M -~
‘ €7002,7005~7008,| K13170473 | DB207YF473Z5LS
0.0224F | TC3001 K91000013 | ECV-1ZW20x32 SOpF 2020 ,
INDUCTOR l .
0.0474F { L3001 L0020062 R12-5775 ‘ C7013 K70167224 CSISE1VR22M
3003 L1190009 FL4H 3R3M 3.3uH 35wV
0.224F { L3002 L1190016 FLSH 101K 100xH C7024,7025 K40170105 SORL1 50WV
1uF LAMP . €7022,7023 K40140475 | 25RL4.7 25WV
4.7uF | PL3001 Q1000043A | KO02984-0 12V, 100mA | €7021,7030,7031 | K40120106 | 16RL10Q 16WV
104F f
TERMINAL '
Q5000020 MS-60121
|
4-10 i




SVALT 512439

REPAIR PARTS
SWITCH UNIT MEMORY UNIT (OPTION)
Symbol No. Part No. Description Symbol No. Part No. Description
PB-2173 F0002173 Printed Circuit Board PB-2175A F0002175SA Printed Circuit Board  » ... -
C0021730 P.C.B with Components ‘ 0021750 P.C.B with Components - -
TRANSISTOR TRANSISTOR, FET & IC
Q4001,4002 G3309451Q 2SC945A-Q Q6036 G3107331Q TR 2SA733AQ
Q6017,6018 G3309000E ” 2SC900E
DIODE Q6005,6015,6016, | G3309451Q " 2SC945A-Q
D4001,4002 G2090134 LED TLY-205 6029 .
Q6014 G3313170R " 2SC1317R
RESISTOR Q6003,6006 G3316740L - 2SC1674L
R4008 J20336100 Metallic film 2W 100 Q6013,6037 G3408820Q i 2SD882Q
R4004 J01245391 Carbon film 1/4WTJ 3900 Q6001,6002 G3801070C FET 25K107-3
R4005,4006 J01245681 - " - 68002 Q6028 G4800730G o 3SK73GR
R4002,4003,4007 J01245102 * ' 1k Q6004 G1090313 1C uPB5S3C
R4001 J01245562 " T 5.6k | Q6030-6035 G1090227 . uPDS101LC
Q6007 G1090296 - HD10551
SWITCH Q6008 G1090100 - SN74LS123
S4001-4004 N5090003 KEF-10901 Q60096012 G1090019 " SN74LS192
S4005 N4090039 SUT42A Q6025 G1090317 - SN74LS290
Q6021 G1090315 * SN74L8293
T9203650 FLAT CABLE Q6020,6022 G1090165 " MC14024BCP
Q6019 G1090314 d MC14046BCP
Q6023 G1090126 " MC14069UBCP
Q6026,6027 G1090108 " MC14518BCP
Q6024 G1090316 MSM4023RS
P DIODE
Symbol No. Part No. Description D6001,6002 G2090073 Varactor FC-52M
PB-2171A F0002171A Printed Circuit Board D6007 G2090040 Varactor FC-63
€0021710 P.C.B with Components D6003,6010 G2090156 Zener RDS.6EB2
D6004 G2090153 Zener RDI10EB1
TRANSISTOR D6005,6006,6008, | G2090027 Si : 18853
Q50015003 G3309451Q 25C945A-Q 6009
D6011,6012 G2090029 Ge . 1IN60
DIODE CRYSTAL
D5001 G2090157 Si S2VBIOF X6001 H0102339 HC-18/U, 3P 16.384MHz
D5002 G2090158 Zener RD4.7EB2 RESISTOR
D5003 G2090159 Si S2v10 R6027 320306100 Metallic film 1W 1092
R6029 J02245100 Carbon film 1/4W SJ 100

T

IIII!L!‘WE'&!"

6026,6028-
R6013,6024 | 102245391 . "+ 3900
13Z5L5 R6018 102245471 . © " 4708
50WV  0.047uF | R6067 102245561 . " 5600

R6036,6038,6058,

J02245102 -

“ 33kQ

"241 20

CAPACITOR
C5006 K13170473 DB207YF4
C5004 . K40170105 SORL1

6031,6033,6051

r o CONNECTOR Pt H Y o )02245562 -,
RUA] Oi 25003 P0090120 . " PI0S1-02M R6034 6046 6049 702245103 . " o
\ -]500‘ 1 P0090132- I PI10S 1-04M 6053, 16059
' ) R6010,6015,6022 J02245183 ‘ "
Q5000011 Wrapping terminal C R6009,6016,6021, | J02245223 ” "’

R6050

102245333




REPAIR PARTS
R6052 302245393 | Carbonfilm 1/4W SJ 39kn , ] , INDUCTOR )
R6002,6003,6006, | J02245473°f % . ¥ .0t " 4Tk {16006 . -- - | L1190005 |- FL&H IROM - - Lo ] |
6007 . . L6004,6008 L1190009 FL4H 3R3M 3.3.H |
R6008,6032,6044 102245104 oo ow " 100k | L6005,6007 L1190111 FL4H SR6K 5.6uH |
R6037 102245124 N “__* 120k | 16001,6002,6009, | L1190020 FLSH 151K 150H
| R6045 302245154 * * * “ 150kn | 6012,6014
: R6057 102245184 . “ " 180k | 16003,6010,6016 | 11190017 FLSH 102K ImH |
R6061 102245224 .- “ * 220k2 | L6011 L2030067B | _S/N COIL mH ]
L6013,6015 L1190035 | FL7H 392J 3.9mH
: BLOCK RESISTOR ,
; RB6001 140900018 RA1/16K9R100k$2 TRANSFORMER
. 1/16W  100kax9 | T6001 10020110 R12-4797A
! - T6002 L0020864 VCO COIL
R B CAPACITOR T6003 L0020865 2 .
g | ce044 - Dkostr3060 T poundiiinsnnsavar. _ —

1 N _ | SOWV UIépF _ ! . i CONNECTOR : :
| C6001, 5002 k02173070 DD104CHO70DS0VO2 - 16006 P0090120 | PIOSI-02M T ap
P ' il “ _CH7pF | 16004 P0090132 PI051-04M 4p

C6011,6027,6069 | K00175120 | DD104SL120J50V02 16001 P0090133 P1051-0SM Sp
,,,,,, 2 —_— - SL12pF | 16005 PO090136 | PIOSIOBM___ . P
DD104SLZ70550V02 - P1083-12M 12F ceotr ' h
e 2TPE P0090141 | PI0S1-13M
DD104UJ330J50V02
L : » Ul 33pF Q5000011 Wrapping terminal C
. D104SLS60J50V02 C6067 k00175560
~  SL 56pF :
DD106CH560J50V02 : C6049 K02175560
»  CHS6pF
DD105UJS60150V02 . C6045 K06179009
»  UJ 56pF )
46 K02175151
DD109CHI51J50V02 SymbolNo. | Part No. Description | o0
" 150pF { Q3000004A | Wire Antenna SR
DDI4BS61K30v03 - | C6023,6025 K10176561
” S60pF R3054620 FOOT H-30 ‘
D DIO4BEI K50V 02 C6022,6026 K10176821
- 820pF Q0000002 Fuse 1A (ACI100-120V) !
: €6003,6004,6006, | K12171102
DD105E102P50V02 Q0000001 0.5A (AC200-240V) : 6007.6008.6010,
“  0.001uF AC POWER CORD % 6013,6014.6030,
T9013280 2 wire, 2 prong plug : 6031,6068
DC-546-007 :
2222660-02272 T9013282 3 wire, 3 prong plug (UL) ; c6024 K 10179022
“  2700uF UC-904-016 :
RD204YMO.0T4F T9013284 | 3 wire, 2 prong EU phug | ; €029 033 6005| Ki4179002
” 0.014F EC407:007 - ig 6038,6042,6047,
T9013283 3 wire, 3 prong Australian plug | : ggg?:5054—5059’
SC411-001 C6053 K50177103
SOF2U103M 0.01uF
DB207YF473Z5Ls ) | C6005,6036,6051, | K13170473
s X ‘HEEHHHHHHHH

\‘\‘HHE\ JHE\H%é

C6015:6032.6035,"

K40120106 |

6039,6060,6066
- LGSREIS0L INKPOIREPGL  ORBEZT. ISWYY 22T : L
£6063,2065 K40149003 | . 2SRE100 25WV  100uF o
Ce6041 K40120227 16RL220 16WV  220uF
C6040 K40129031 16RC470 " 470uF
C6037 K40089004 6.3RE1000  6.3WV  1000uF
MODULE

RCM6001 Q80000005 RK1/16R-11R100k©2/103Z50

(1/16W 100kx11,

SOWV 0.01uFx11)

412

i o{:‘é&l







X2°(Model F) | H0102427 | HC-18/U  140MHz
| X3%ModeiA) | HOI0Z425- = 120MHz | ‘
"X3%Model BT | HO102421 = -30MHz - - C13,26 87%%, " | K10176101 | = " . »10’(’)@';&' """""
X3®(Model C). H0102427 « . 140MHz 994*0 ' (DDlO4—BlOlK50VO2)
i X3*(Model D) H0102422 »  50MHz C1,2, 785500, K10176181 PR w  180pF
! X3o0(Model EF) | H0102423 | - T00MHz 794 (DD104-B181K50V02)
i c;s 123113 32 .24, | K10176102 ] " v 0.0014h
; 2l 471 4‘; gg (DD104-B102K50V02)
| : RESISTOR 55,51-59,63.65,
; R39 J02245010 | Carbon film  1/4WS) 10 67-71,105,106,
: R15,17,25 86* 3102245279 - v 27q 107°
; R19,884%00 101245100 e » TJ 10q (MODEL B D*,
i v " Y O FO
| R17°5,25°C.8658 | J02245100 ST 109 gst_ 635,
wof ! R28 31A37 49,58, 302245101 ” " " 10022 90—95,97,98,
i 67 86 9600 100_104)
‘ R48,57,66.69,71, | 301245101 . « TI 1009 | 10799 10800
i 994*0n,101 €31,35,36,72-74 | K14180103 | ~ -~ 63WV 0.0L4F
R18,874%*c0 J02245151 o ” « 8] 1509 (RD871-1FZ103Z63V)
R974 102245181 " " v~ 1809 | (C38,75-77 K13170473 " «  SOWV  0.0474F
R47,56,65,73%, 302245221 . v w2200 (DB207YF473Z5L5)
; 744,96 c37 K40129004 | Electrolytic  16WV  10pF |
; R97*,73% 702245331 o w w3308 (RL16V10) ‘
: R96% 702245391 R w3908 —i
R29,97°0 [ 702245471 o w4700 ‘
R40,72 [ 702245561 " w5608 TUNING CAPACITOR
R3,4,6,8,9,11,44, | 102245102 PR “ # 1k® | eMODEL A -
;gf.%)g‘*;;m C66 K00179004 | Cermicdisc SOWV _ 16pF
7gA%00’gnawca’ | (DD104SL160K50V02)
g14*oa | C42,52,56,62 K00179005 " » w  20pF |
RI2,4251%%% | 101245102 P « TJ 1kQ (DD104SL200K50V02)
g0*4*oa R L e ST
. L catplo e . KOGL79008 = L . 24pF R132,7399,749% | J02245122
R T (DDlO4SL240K50V02) : R51%°0,60%.42°9 | J01245222
W ~ T] 22k2 | C50.51 K00175270 B . ~ 21pF R22,9100 302243332
e ~ ST 33kQ (DD104SL270K50V02) R27,955%00 9% | 703245392
R ~ 7 39kQ | C4041 K00179008 - " w 36pF R13,30%°043,45, | 102245472
w w4k (DD104SL360K50V02) N . gg,%nﬁgggg,
v ; R33 702245562
" W % v 56k [AMODELB | | R30%4% 914% 102245682
o ~ " 6.8k | Cs6 K00179004 | Ceramic disc SOWV _ 16pF 4 R5,7,14,16,23,34, | 102235103
I ST 10k (DD104SL160K50V02) 38, ;3‘5*5024322*, ’
C42,52,62 K00179005 .. " w 20pF 1 7755 9300]
(DD104SL200K50V02) g 100°8
C€46,50,51 K00179006 - " w 24pF ! R41,50.59, | 101245103
A + I 10kQ (DD104SL240K50V02) | ! A M
C40,41,66 K00179008 - " w 36pF .
(DD104SL360K50V02) P ? R26,944#00 | 101245273
. « TI 27kQ [ C60,61 K00179012 » " «  1SpF - R20,24 824%°C | 101245104
PR w100k (DD104SL750K50V02) : 332183 904xde,
| R10,21,32,35,36 | 102245104
R ~ SJ 100k [=MODEL C E
C66 K00173100 Ceramicdisc 50WV  10pF - o
i == Eoso=o= o (DD104SLW;: 'E PGz UTIOME"“:F:
B jCse— | R0017900% | "= . w  i3pF s1 VR i 162800060 | KI6BA0058-100K
Bx2 (DD104SL130K50V02: ‘ i 10C
K2Bx2 C60,61 K00175150 - w ISpF
(DD104SL150K50V02) :
C46,50,51 K00179004 . - w  16pF , CAPACITOR
(DD104SL160KS0V02) ‘ C23,964%° K00179001 | Ceramic disc _ SOW
'V 0.5pF  [Ca2.52 K00179005 ~ " «  20pF (DD104SLORSCS(
V02) (DD104SL200K50V02) C33 K00172010 Z z '
* IpF _|C40.41 K00179006 ~ p w  24pF (DD104SL010C50
V02) (DD104SL240K50V02) ‘
|  MODEL A, a MODEL B, s MODEL C, * MODEL D, «

 MODEL E, o MODEL F




"« MODEL D L1199 1500, L0021072
| ce6 K00175120 | Ceramic disc SOWV  12pF 19%%0°
1 ! (DD104SL120K50V02) L194* 10021078
* | (60,61 K00175150 o " - 15pF | L23* L0021073
-‘ ) (DD104SL150K50V02) L23* 10021075
C56 K00179004 " - w 16pF | L24%25% 10021074
| (DD104SL160K50V02) L24% 25*% 10021076
C42,52,62 K00179005 " v - 20pF | L23°° L0021146
(DD104SL200K50V02) 12400 2500 10021147
C46,50,51 K00179006 ” ” ~ 24pF
o (DD104SL240K50V02)
C40,41 K00179008 . o - 36pF SWITCH
(DD104SL360K50V02) St N4090048 SUF31
s2 N0190086 SUB1024N
: > MODEL E
: Cs6 K00179003 Ceramic disc SOWV 13pF CONNECTOR
(DD 104SL130K50V02) J1 Q9000122 UG0033
" | C46,50,51 K00179004 " . . 16pF | 12,3,44%00 P1090194 MBRO6B
(DD104$L160K50V02)
., ehseae2 oy nunngs | w_ w .200F /
s 5 _(DDIO45£"00K<0Y02) i “GONNECTION CABLE:
P (€s04166 | KoOITOO06| - - W 24pF- [Pl (with'wire) ——|—T9204284 =|  (SP.DIN:PLUG)
- L (DD104SL240K50V02)
KNOB: -l H oo o Joor
70 TT-:6PNAK (FUNCTION) (DD104S_360K3 0VO2) ““““““““
20 | FT-16PK  (RF) R30€52
50 | FI-16PDSB (IF) _ - [ R3068E
00 PUSH KNOB [ o MODEL F_ R30717
' ’ Cs6 KO0173100 | Ceramic disc S0WV  10pF R30565
= (DD104SL100K30V02) 1
C46 K00179003 w B . 13pF
' a (DD104SL130K30V02)
50,51 K00175150 B - - ISpF
(DD104SL150K30V02)
C40,41 K00179004 o 3 » 16pF
= = (DD104SL160K30V02)
— ] C42,52,62 K00179005 " . " 20pF — = —
7 (DD104SL200K50V02)
. 60,61 K00179008 ” v . 36pF
B (DD104SL360K50V02)
= . "y TRIMMER CAPACITOR
TC1-5,94%00 K91000085 | CTZ51C122 10pF
10Aﬁ00,11‘i00 .
TC6-8 K91000086 | CTZS1E117 20pF
INDUCTOR
L1,14%00 |88 L1190113 FL3H-R22M 0.22uH
22Amu 1000 -
110,14%4% 18990 | 11190109 FL3H-R33M
| ] g o 11190020 | FLSH-ISIK | ,
FLSHIOXK = imH | - AT iﬁiii\\\\\\\\\\\\\\\\\\\\\\HT\‘\‘\‘\T\‘HHHHHHHHHH. ---------- ' —
FL4HARTK a7al | ”‘13“96017”” i
“FL4H-1R8 1.8ull | L1190011
L1190007
. 10021067
10021068
10021083
LooA*® ToA* L0021079A
169007800 10021145
L9§°,13°D’17.-00 L0021071
e 10021077

. C, » MODEL D, o MODEL E, o MODEL F
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