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The Yoesu Musen FTd x560 S. S .B . /C .W. Tra nsceiver.

CQ Reviews:
The Yaesu Musen FTdx560

Transceiver
BY W ILF RE D M. SCHERER,* W2 AEF

W E'VE come across man y pieces o f ama
teur gear o f foreign manu facture. both good
and poor. but the Frdx560. made in Japan .
has been fou nd to be an excellent unit both
electron icall y and mechan ically. It not o nly
offers many fea tures found only in the most
sophistica ted domestic jobs. but it also in
c1udes addi tio na l fea tu res as sta nda rd
equipmen t.

The Frdx560 is an s.s.b.!c.w. transceiver
th at funct ions with a transm itter p.c.p. input
of 560 walls for s.s.b, and d.c, input of 500
watts for c.w,

*Technical Director. CQ.

It provides full coverage of the 3.5-28 mc
amateur bands and is supplied with all crys
tals. including those fo r the full 28 mc band .
T he re also is a 10-) 0 .5 mc ra nge for WWV
receptio n in addi tion 10 1\\'0 auxilia ry-band
posit ions where appropria te crystals ma y be
installed and associated ci rcui t ry connected
to provide transceive opera tion on any two
other 500 kc segments wi thin the 3-30 mc
range (except 5.2-5.8 me) .

Each range is covered with an ide ntical
linea r-tuning rate with frequency calibrations
at I kc inte rva ls. A high- rat io tuning con
trol is equipped with a spinne r-type knob.
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Fig. l -Block diagram for the FTdx560 . Dashed blocks are common to receiver and transmitter.
Crystal frequencies and other details are given in the text.

Either u.s.b. or I.s.b. operation may be
selected on any range. A "CLARIFIER" control
furnishes incremental tuning to allow up to
:!:: 5 kc frequency-offset operation on rece ive

A high order of frequency stabili ty is at
tained with an f.e.t, v.f.o. Provisions are a lso
included for split-frequency operation using
an external v.f.o. accessory, for which front
panel switching is provided. This v.f.o. unit
includes four crystal positions, allowing
Novice operation also, and at reduced power
levels.

The output of a crystal-controlled cali
brating setup provides accurate marker sig
nals at the 190 or 25 kc points.

Selectivi ty or sideband selection is ob
ta ined with a 2.3 kc filter having a 1.6: I
shape factor. An optional 600 c.p.s. band
pass filte r is avai lable for c.w. operation and
is automatically switched in when the trans
ceiver is set for the c.w. mode (as normally
supplied, the 2.3 kc filter is used for c.w.).

P .t. t. o r built-in v.o.x. operation may be
had with the v.o.x gain adjustable from the
panel. V.o.x. type break-in or manual opera
tion is used on c .w. for wh ich waveshaping of
the ke ying is provided. T here is also a side
tone monitor.

Fast or slow a.g.c. may be selected and a
meter may be switched to indicate p.a.
cathode current, receiver S-units. a.l.c. level

Se e pag e 10 2 fo r New Reade r Se rvice

and relative power output. A noise limiter
also may be switched in or out.

A .L o utputs of 8 and 600 ohms are avail
able. An accessory socket provides voltages
and control circuits for operating external
gear. together with which arc provisions for
usc of a 6-meter transceiver accessory. There
also is a phone-patch input.

The power supply is built-in. This is a
special feature not usually found in trans
ceivers. You don't have to horse around an
additional unit. It is a solid-state job built
with attractive styling and is set up for con
venie nt operation. T he size is 6';4 H X J53,4 "
X 13'l4" (H.W .D .) and it weighs 40 Ibs.

Conversion Scheme
Dual conversion is used throughout in the

Ffdx560 as shown at the block diagram at
fig. 1. On receive the l st conversion is made
to a 5720-5220 kc bandpass i.f., the 2nd to a
3180 kc fixed i.f. On transmit the signal is
generated at 3 J80 kc with the Ist conver
sion made to the 5720-4220 kc i.f. and the
2nd to the out put signal freq uency.

A crysta l-controlled oscillator is used for
the Ist receiver conversion and the 2nd trans
mitter conversion. The crystal-controlled fre
quencies are the signal frequency at the low
end of each range plus 5720 kc.

May, 1970 • CO • 3S
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Fig. 2-A.g.c. setup for FTdx560. 0 ,• 0, make
up a voltage-doubling rectifier . A small fixed
positive voltage a A reverse-biases O2 into non
conduction, until the positive value of 'he volt
age at 8 exceeds that 01 A . O2 thus cannot per
form its function for voltage doubling on weak
signa ls. The overall result is delayed a .g .c. On
the attack, the negative volta ge that appears at
0 3 cathode causes OJ to conduct, allowing C..
to quickly charge and the a.g.c. voltage to
instantly appear on the a .g .c. line . On the re
lease, OJ is biased into non-conduction by the
cha rge on C.. which then discha rges through
R3 and R.. or R5 at a ra te depending on whether
or not R4 is eng aged. 0 4 provides a minimum
bias an the a.g .c. line, due to the barrier potent-

ial of the diode.

Circuit Details

Preselected-tun ing is used at the r .f , stage
for the receiver. Separate ind uctors arc used
at the input fo r each band with the antenna
individ ually coupled to each one. This a lways
ensures the same 50-ohm input. A parallel
tuned series-connected trap at the antenna
input line is tuned to 5470 kc to minimize
signal-input leakthroug h at the 1st i.f.

T he bandswitch for th e preselector tuned
ci rcui ts at the input and output of the r.f.
stage has two unwired auxilia ry posi tions.
When an auxiliary ra nge is to be set up, the
desired positions may be connected to any
of the existing preselector inductor/ capaci tor
com binations that wi ll resonate on the desired
auxiliary-freque ncy range. T his would be
limited in most cases to a range adjacent to
one of the amateur bands. such as for ~IARS

work, since the presclector circui ts have a
limited range in themselves. For other cases,
additional suitable Li e combi na tions m ay be
installed. for which mounting brackets are
already in place for securing th e slug- tuned
inductors that would be involved .

The bandswi tch at th e crysta l-controlled
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oscillator is a similar setup where two spare
crystal sockets are wired to th e ex tra switch
contacts . Other spa re swi tch contacts are
already wired with th e trimmers that would
be needed in conjunction with existing
circuitry.

To further improve i.f.-signal rejection,
there arc two se ries-tuned 5470 mc traps
each shunted across the m ixer output. These
may be individually tuned to the sa me fre
quency or stagger-tuned if necessary fo r more
uniform rejection over the wh ole i.f. pass
band.

A 5720-5220 kc band pass-coupled circu it
with toroid inductors is used be tween the 1st
and 2nd m ixers. The 3180 kc s.s.b. fil ter is a
6-pole crystal-la ttice job. An addi tional fi lter
with a 600 c .p.s. bandpass may be installed
for c.w. usc. T he fi lters are swi tched in o r out
of the ci rc uit by means of diode switches
both at the input and output of each filter.
This enabl es the insert ion of eithe r filter 10 be
made with a d.c. control circui t to sim plify
switching at the panel. Stray coupli ng a round
the filters also is m inimized. result ing in good
isola tion for avoiding spurious responses out
side of the passba nd.

One half of a dual triode functions as the
product detector, while the other half is a
cathode-follower for matching the b.f.o. oUI
put by means of cathode coupling to th e prod
uct de tector. T he b.f.o., or carrier oscilla tor,
is a dual triode, each section of which fu nc
tions as a crystal oscillator. One oscillator
operates with a 3178.5 kc crysta l for u.s.b.
usc, the o ther with a 3 18 1.5 kc o ne for Ls.b,
Sidebands arc changed by switching between
either of the two osci lla to rs. This is done by
opening and closing the cathode return o f the
triodes accordingly. The v.f.o. freque ncy is
not conjunctively shifted. so it must be re
tuned by 3 kc when sidebands arc cha nged.

T he r.f. gai n controls the cathode bias of
the r.f. and i.f. stages.

A.g.c. is obtai ned from a vo ltage-doubli ng
rectifi er at the i.f'. output, using a small d.c .
vo ltage to provide a delay o n weak signals
and charging diodes to ensure a fast attack.
The setup is shown at fig. 2.

The crystal-controlled heterodyning oscil
lator is a pcntode with a Pierce type circui t
for the crysta ls used between th e grid a nd
screen. For 3.5 and 7 mc operation. the plate
is tuned to the crysta l frequency. For 14, 2 1
and 28 me usc the crysta l frequen cy is tripled
at the tu be plate. The crystal frequencies
fo r these bands thus arc one-third that rc -

See page 102 for New Reader Service
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Top view of the FTdx560. The p.c . is in the
enclosure (with cover removed) at upped right.
R.r . inductors ore in the shielded boxes with
holes on top along right section. The v.f.o . is in

the box at front center.

•......._ ." Itt
•

The 6G K6 driver is stabilized with neu
tral izat ion and parasitic suppressors at the
grid and plate. The tuned circuits at the input
a rc the sa me ones used fo r the presclcctor at
the plate of the receiver r.I. stage. The c ir
cuits at thc driver output arc ganged with the
recei ver prcselector tuning. The recei ver anti
t ransmitter r .f. d rive ci rc uits are thus sim ul
taneously peaked with one control.

The p.a . has two 6KD6 T V sweep-type
tubes which have greater power-handling
capabili ties than many other similar types.
G rid a nd plate parasitic suppressors plus
capaci tance - bridge ne ut ral izat ion provide
stable operation. This is e nhanced by d iffe rent
capaci to rs switched in o ne leg o f the bridge
network for each band to ensure optim um
neutralizat ion in each C<lSC .

A Pi-network o utput is designed for opera
tion into essentially non-react ive loads o f 25
100 ohms present ing an s.w.r. within 2: I . Th is
is done by various size fi xed capacitors
swi tched in for loading on each band, to
ge ther with a variable loading capacitor. An
unusual fea ture here is that di fferen t value
fi xed capaci to rs also arc swi tched across the
pla te-tunc ca pacitor in order to maint ain the
proper Q a nd optimum impedance match ing
to the lube pl ates on all bands.

As at the receiver r.f. ci rcuits. there a re
two spare posit ions at the bandswitch fo r the
driver output and the p.a. tank. Thcse may
he wired to thc necessary com ponents or to

V.F.O.
The v.f.o. em ploys a n f.e. t. in a series

tuned Colpitts- ty pe ci rc uit. Output is obtai ned
from the source of the f.e.t . a nd is applied to
the ga le of a nother f.c.t. that fun ctions as a
source-follower buffer am pli fi er coupled 0

the base of a bipolar-transistor amplifier.
Output from its emitter goes to a pcntodc
butler amplifier that has a 8400-8900 kc band
pass-coupled output to the grids of the 2nd
mixers. This am plifier also serves as a buffer
for an external v.f.o, A high degree of iso
lat ion is provided by the various stages afte r
the oscilla tor proper. thus ensuring excellent
overall stabi li ty with changes in loadi ng.

Temperature compensat ion of the v.f.o. is
precisel y adjustable by a differenti al capaci
tor that can be set to provide the optimum
ratio of compensation between a zero-temper
ature and a negative-temperature coeffi cient
capacitor.

Incremental tuning is provided by a vari
able-capacitance d iode that is added to the
osci llator tuned ci rcuit and controlled during
receive by a d .c. voltage adjustable at the
panel. On transmit it is a utomatically discn
gaged by the control rela y.

Calibrator
The calibrator is a transistorized 100 kc

job with a succeeding 25 kc mult ivibrator
followed by an amplifier. Either the 100 kc
or the 25 kc signals may be selected by a
panel switch.

quired for the heterodyn ing frequency.
Output from the oscilla tor is obtai ned from

a link winding on the plate ind uctors which
is in series with the cathode return of the re
ceiver m ixer. T he oscilla tor signal required
for the transm itter is obta ined by capacitive
coupl ing between the oscilla to r plate and
mixer grid .

The noise limiter is an a.f. type and pre
cedes the 1st a .f', am plifie r. It is a simple
a lfa ir as shown at fi g. 3.

Transmitter
T wo stages o r speech am plification arc

used ahead of the balanced mod ulator which
util izes a 7360 sheet-beam deflection tube
with typical c irc uitry. A stahle carrier bal 
ance is maintained through the lise of a rcgu
latcd operating potent ial for the 7360. Pen
todcs a rc used for hoth mixers with signal
and oscilla tor injection made at the control
grids.

See page 102 for New Reader Service May,1970 • CO • 37



taps on the p.a. tank for operation on the
a uxi liary ranges. In this respect the p.a .
tank inductor is wound on a grooved ceramic
form that has a recess along its length to
allow any turn to be easily accessible for
tapping.

In order to preve nt accidental transm ission
on the WWV range, no connections are made
to the above switches at th is position.

A conventional a .l.c. system is incorporated
in the FTdx560.

V.O.X.
TI.e V.O.x. setup, not indicated at fig . I , is

conventional, except for an adjustable con
trol that allows the bias on the relay tube to
be set for optimum pull-in o f the relay. It is
o f particular value fo r opera tion with c.w,
and in cases where changes in tube character
istics may impair good v.o.x, operation, a situ
ation often experienced with usual systems.

Another feature of the v.o.x. is that the
v.o.x. gai n control is located on the panel. It
is eq uipped with a switch that at the OFF
position activa tes the transmitter for tuneup
o r manual c .w. ope ra tion. When the control
is first advanced, the switch operates a nd sets
up the transmitter for p.t.t, operation. When
the control is further advanced , v.o.x, oper
aion is available simpl y due to the fact that
sufficient gain is now provided from the
speech amplifier to operate the v.o.x, The
other normal v.o.x, controls are finger-adjust
types on the rear of the set.

c.W. Operation
G rid-block keying is used for c.w. at the

2nd transmitter mixer. Waveshaping for
minimizing key cl icks is done with a 1 henry
a nd a 0.5 mf combination in the keying line.

T he necessary carrier is obtained by un
balancing the modulator at one of the 7360
deflection plates. This is done with the mode
switch that also inserts a control by which
the degree of unbalance may be adjusted to
provide the desired carrier level. The switch
also disables the speech amplifier and sets up
the sidctone oscill ator which is a phase shift
type with an 800 c.p.s, tone. It is foll owed
by a triodc amplifier (with an internally ad
justabl e gain control) coupled to the receiver
output amplifie r. T he grid-block keying also
is applied to the tone oscillator and the rel ay
control tube. The control tube is not keyed
by the tone . as some times is the case, which
together with a fast-charge diode, results in
quick relay pickup. T he diode also ensures

38 • CO • May, 19 70

ins ta n ta neo us v.o .x . ac t io n with vo ice
operation.

In order to place the carrier within the
fil ter passband. the fre quency of the u .s.b.
crystal (the one used for c.w. work and tune
up) is shifted accordi ngly by swi tching a ca
pacitor across the crystal. This is handled by
a transistor switch arranged in a fast-acting
switching network that during receive on ke y
up returns the frequency to normal.

Power Supply
The built-in power supply is a solid-state

affa ir using full -wave bridge rectificat ion at
two individual h.v. secondaries o f the power
transform er to provide potentials of 3 15 and
800 volts. There also is a bias supply. A VR
tube used to provide a regulated potential of
105 volts is used for the bala nced modulator,
the crystal oscillators and the screen grids of
several intermediate stages.

Zener diodes are often used in modern
equipment to provide a regula ted low voltage
fo r operating transistors; however. their sta
bility fo r usc in connection with a solid-s ta te
v.f.o. often leaves something to be desired
for maintaining optimum freq uency sta bil ity
with supply- or line-voltage variations, such
as may occur with s.s.b, operation, resulting
in incidenta l frequen cy modulation. In the
FTdx560. extremely good voltage regul at ion
for the v.f. o. is had by using a n electronic
voltage regul ator consisting of two transistors
with zener reference diodes. Its opera ting
vol tage is obtained fro m a st ifT source derived
from an individual low-voltage windi ng on
the powe r transformer.

T wo pri mary windings on the tra nsformer
may be connected in parallel o r in series for
11 7 or 234 volt opera tion respectively. These
are also tapped for use with slightly lower
voltages.

There are no provisions for mobile ope ra 
t ion with an external 12 v.d.c. supply. Al
though this could be set up, it would require
rewiring of the tube heaters which arc now
connected in parallel for 6.3 volt operation.

Construction
The FTdx560 is neatl y built on a heavy

gauge chassis together with a rugged panel
with a die-cast escutcheon for the meier a nd
main-dial windows. Much of the assembly
is made on one large printed-circuit boa rd.
All components a ppear to be of top q uality.

The r.f. inductors fo r the receiver a nd the

See pag e 102 for New Reade r Service



Fig . 3- Circuitry for the simple o.f type noise
limiter used in the FTdx560.

the "soft" side due to a slow rise time, m aking
characters (par t ic ula rly dots) noticeably
shortened with the overa ll effect of a lisping
and lilt ing signal.'

The v.o.x. type break-in could be set as
fast, if not more so. as with o ther similar
systems. No shortening o f characters was due
10 hesitancy in the V.O.x. keying setup. Semi
break-in, o f course, may be set up using the
v.o.x. delay. The sidetone monitor keyed
cleanly with a pleasant and stable tone and
without chirping. The unit on hand d id not
include the c.w, filter, so performance in
this respect could not be evaluated.

As notcd earlier. switching sidebands re
quires retuning the v.f.o.; however this can
be done without retuning (during receive
onl y) by intelligent use of the incremental
tuning (clarifie r). In any case, retuning the
v.f.o. exactl y 3 ke is a simple expedient.

O ne thing tha t requires getti ng use to, is
th at the meter works backwards o n a.l.c. and
S-units . Also, th e p.a . cathode-current posi
tion is identified in an unfamiliar way as i C,
which it really denotes.

The a .g.c. works smoothly without pump
ing effects. but as will be seen from the meas
urements. there is little difference between
the fast and slow positions. A.l.c. also works
well with onl y a slight rounding off of r.f.
peaks at maximum compression.

Fine performance also is indicated by the
resul ts of the followi ng lab measurements
(figures in paren thesis denote the rating
where given in the manual):

RECEIVER SENSttlVITY (0.5 uv for 20 db
S +N/N, at 14 me): 0.2 uv Or less for 10 db
S + N I on all bands, except 3.5 me, 0 .3 uv;
BAND-To -BAND G AIN: With in 3 db referred to

A.F•

Clu....'

0,

15'94'
C,
0.,

L,

~
:3.. RJ

2201(, -,
2.2 "

~. -.
c, '0;

0. , '5194,----
0
~. ~

c
.0.., .-.-'

Input'

low-power t ra nsmi tter stages are complete ly
and individuall y shie lded. The p.a . is installed
in a separa te enclosure. The v.I.o., including
its tuning capacitor. is likewise enclosed in
an individual shielded compartment. Aecess
holes thereat are covered with a re movable
metallic-coated tape which thus provides
complete shield ing and eliminates the flow of
air through the v.I.o., thereby improving
stabilit y under var iou s en v ironmental
changes.

The v.f.o. is o pera ted by a high-ratio
drive covering 15 kc with one revolut ion of
the kno b. Spring-loaded split gears are ut il
ized for maintaining an accurate calibration
and eliminating backlash . There are two
scales on the main dial. These have reference
calibrat ions at the 25 kc increments wi th the
major 100 kc points identified on a black
0-500 kc scale and a red 500- 1000 kc scale.
A dial a t the tuning knob shaft is cal ibrated
in I kc steps of 0- 100 about 1/ 8" apart. This
d ial may be m anuall y sli pped on the shaft
fo r precise calibration indexing. The fre
quency readout is the sum of the reading on
the two d ials pl us the frequency representa
live of the range at the baneswitch setting
the band identification is color-coded for
correlat ion with the main-dial scale) .

An SO-239 coax connector is used for the
antenna; phono jacks arc used for other
fun ct ions. The m ic jack accepts a standard
3-circuit phone plug. while jacks for head
phones a nd th e c.w. ke y accept a standard
two-circuit phone plug. These are supplied
with the unit.

Performance
The Ffdx560 is handy to operate and on

the-air performance leaves little to be desired.
The a .f. quality on both transmit a nd receive
was found to be pleasant wi th clean sounding
signals, although in some cases with very
strong signals a slight reduction in the r.f.
gain was needed on receive to maintain the
cleanest signal.' The noise limiter was qu ite
eff, ctivc, although a bit of d istort ion on an
s.s.b. signal was some ti mes experienced. How
ever, the intelligib il ity was not irnpared,
especiall y in view of the extent to which the
signal might not otherwise have been read
able in the presence of heavy impulse noise.

The v.o.x. system func tioned smoo thly and
quietel y- a rel ief from some of the clattering
setups we've experienced .

No adverse key cli cks were observed on
c.w, T hc keying was clean. but somewhat o n

Se e page 102 fo r New Reade r Service Moy,1970 • CO • 39



Bottom View of the FTdx 560. The r.f. section is
at the left. The brackets with em pty holes in
stalled on the shield part itions are for mounting
auxiliary-range inductors. The silicon rectifiers
with capacitor transient suppressors ore on the

board at top center.

28 me, except + 6 db on 7 me ; SELECTtVITY
(2.3 kc a t 6 db and 3.7 kc at 60 db) : Same as
rating with unwanted-sideband suppression
a t I kc 56 d b down with u.s.b. position a nd
50 db with I.s.b.. 5720-5 220 KC 1.1'. SIGNAl.
REJECTION (50 db>: 62 db o n 3.5 me band to
68 db o n 28 me ; 3 180 KC REJ ECTION: 84 db
o n 3.5 me, over 90 d b o therwise ; IMAGE
REJECTION (50 db) : 74 db o n 3.5 me band to
90 db o n 28 me ; INTERNAl. SPURIOUS RE
SPONSES: Two fou nd eq uivalent to I pv signal
input, four o thers a t less than 0 .5 ov; A .G.c.:
10 db a .f. o utput change with r.f. input
change o f 10 db (1-3 pv), 7 db output
change with input change of 80 db (3-30,000
flY ). fast release 0 .5 sec., slow release I sec.

TR ANSMITIER POWER O UTP UT (input r ated

at 500 watts c.w.. 560 watts p.e.p.): 260 watts
output c.w, and tuneup, 300 wats p.e.p. o n
all bands; UNWANTED SIDEBAND SUPRESStON
(50 db or more at I kc): Same as receiver
measurement: CARRIER SUPPRESS ION (betle r
Ihan 40 db): at least 50 db. DISTORTION
PRODUCTS (better than - 25 db): wi thin the
rating.

FREQUENCY SrABllITY ( 100 c.p.s. for any
3D-minute period after warmup) : Average
fo r all bands-300 c .p.s. drift during fi rst 30
minutes from cold start a t 72 · F. a mbient ,
200 c.p.s. o r less pe r ho ur thereafle r. W ith
± 10% line-voltage variations, ± 15 c.p.s.

slow change, a tl ributable to crystal oscillators,
•

not the v.f.o. No ad verse effects on frequency
when cabine t ba nged by hand. C ALIBRATION
LINEARITY: Within 0 .5 kc when indexed a t
nearesl 25 kc point.

The FTdb560 is priced at $449.95 . The
option al c.w. filter, fac tory insta lled o r as a
kit, is priced at $39.95. W here a uxiliary
ranges arc to be set up. factory installation is
recommended at the t ime of order. On the
o the r hand, instructions a rc available for
insta lla tion by the customer.

A matching speaker-co nsole, Model SP
560, is priced at $19 .95 . T he Model FV400S
externa l v.f.o, is $99.95 and the Model FTV
560 6·meter Transceiver is $139.95. These
arc products o f Yaesu Muscn Co., Ltd,
Tokyo. Japan . Further information may be
ob tained from the excl usive suppl ier for the
USA: Spcctronics. Box 338, Lakewood,
Califo rn ia 907 14 . An important considera
tion is the availability of spare parts, a full
line of wh ich is carrie d a t the supplie r's
headq uarters a nd at their Eastern out le t. A
one year guarantee is included with the
Frd x5 60. - W2A EF
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BOUND VOLUMES OF CO AVAILABLE!
One full year of CQ [Jan-Dec 1969] handsomely hand bound
represents an excellent addition to your library. a guarantee
against missing issues as well as being a thoughtful and exciting
gift for a fellow ham.

Only $1500 POSTPAID

Order From: Book Division of Cowan Publishing Corp.
14 Vanderventer Ave ., Port Washington, L.I ., N.Y. 11050
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