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A new HF radio is a major purchase for
most hams, 3o, the less “major”™ we can
make it, the better. Cutting cost almost al-
Wiys means accepting compromises, but a
good design keeps those compromises to a
ninimum. Yaesu joins the tray with the
FT-84(h anew entry-level radio with a good
selection of teatures and good radio perfor-
mance. The FT-84(}is 4 100-W nutput (ad-
justabley AMMCW/SSB rand. optionally,
FM) transceiver that covers all ham bands
from 160 through (U meters and has a gen-
eral-coverage receiver, ltotfers dual ¥ FOs,
1() memory channels and elaborate scan-
ning features as well.

One of the first things vou notice ubout
the FT-844 is it size. Weighing in at only
[0 pounds, the 84015 puckaged in an encin-
sure thut's barelv 4 inches high. Of course
vou have to add a power sapply, but we're
still tulking about a very compact station,
This makes the 840 o good choice for a
lightweight traveling companion.

ontrols, Displays and Other Goodies

The FT-RB40 provides enough tront-
panel cuntral options to enhance opera-
tional flexibility, yet it avotds things that
I"d  consider  pratuitous  “bells  and
whistles.” Tt"s functional and easy to une.
and it gets the jub done,

The fightly weighted main tuning knoh
feels smooth and solid. ¥ou can follow
sume simple instructions in the manual to
adrust the drag and make it feel just right
for you, The SSB/CW tuning rate is nor-
mally a comfortable 10 XHz per knob revo-
lution, but vou can easily change itto 5 kHz
with a switch accessible through the bot-
tom panel. The slow tuning rate is better for
W operation with the narrow tilter.

The casy-to-read front-panel LOCD is
your window to what’s going on with the
radio, It displays the operating frequency
to [0 Hz (you can turn off the last digity and
shows a host of important operating para-
ipeters, including the current VFO or
memory selection, mode ol operation, 1H
filter selection, tuning rate, and so on. The
analog meter displays signal strength on
receive and power output or ALC un trans-
mit.

Allof the frequency controls are conve-
niently prouped to the rght of the main
tuning knob, From here voi cun easily
switch hetween ham-hand and general-
goverage-receive operation, change hands
(UP/DOWN), control the ¥FO and memory
functions, and activate the FAST tuning rate
for large frequency cacursions. Each band
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has two independent VEOs (A/B) that store
frequency. mode, filter sefection, and so vn.
The FT-840 also offers [ tunubte
memory channels that store froyuency,
mode, filter selection, RIT settings and
split-frequeney  status.  Actually. each
merpory channel stores neo frequencies and
all the related settings. and vou toggle be-
tween them with the A/B button. (The
manual calls these the “front hali™ und “rear
half™ of the memory channel.) According
to the manual, “you can do nearly anything
with the two halves of a memory that you
can do with the A/B VECGs except fora Tew
differences in tuning ~teps, seanning...and
spectal-purpese memories.” You cun use
the MEM bulton to step through the memo-
vies mannally, or press the SCAN button to
step through them automatically. When rhe
memory mode 1s inuctive. the SCAN switch
allows vou to sean through the FT-2840°s
complete frequency range.

The 840 also offers « CLARIfier (RIT)
and an IF SHIFT cootrol, Both are handy
tools when you're vperating in crowded
bands. RIT range is adjustable to £2.5 or
*1.23 kHz, « nice touch, Other receiving
atds include o switchable AGC (normal”
and “fast”™ but po "oft™), an effective noise
blanker and a 12-dB attennator. The all-
mode squelch is a useful uddition, espe-
cially if you have the FM option and vou
want 1o scan through the 1U-meter repeater
subband,

It you're using a manuval antenna tuner
vas | was during this review). MOX is & but-
ton vou'll reach for often. it allows you to

The Bottom Line

Yaesu's newest entry-level MF/HF
transceiver offers more feaiures and
performance than we would have
expected in a “starter” radio just a
law years ago. Its compact size and
light weight make it a good choice for

portable and mobile operation, too.

manuvally activate the transmitter for quick
antenna system tune-ups, It the SWR s
high, the FT-840"s protection circuitry de-
creases output power to about 3 W, This is
s1ill enough RF to get a usable reading on
most antenna-tuner meters. Of course, out-
put increases as you tweak vour antenna
tuner closer to the match point.

The FT-840 is compatible with the
Yaesu FO-H1 and FC-ROO aptomatic an-
tenna tuners. There's a separate DN jack
on the rear pusel for each of these tuners.
The front-panel START switch activates the
tuner and Waer appeass va the display while
the tuner finds the best match (this happens
within 30 seconds. according to the
manual), Wedidn’t test etther tuner for this
review.

The vertical row of'buttons to the left of
the main tuning knob is dedicated to selegt-
ing the various vperating modes. You have
yuur choice of S5B (press unce for USB,
apain for LSB), CW {wide or narrowi, AM
{wide or narrow) and FM (optional), A
speech processor is available for SSB or
AM,

Yaesu otters two optional crystal filters
for the FT-84): 2 300-Hz C'W filter and a
f-kHz AM filter. If you plan to do much
shortwave broadeast lisientng, get the AM
filter. Without it. you have to listen to AM
with the standard 2.4-kHz S$B filter, which
doesn't offer much tidelity for music. CW
enthusiasts witl probably wunt the narrow
CW filter. I was grateful to have it when
{ was roaming through the low end of
40 meters at night. ARRL Lab Engineer
Mike Gruber, WALISVE, reports that it
takes less than 10 minutes to install the CW
filter. Just remove the cabinet top and press
the filter into its connector socket on the
hoard, You don’t have to change jumpers
or cat any wires. This is a dramatic im-
provement to filter installation in the last
Yaesu MF/HF transceiver we reviewed (see
the FT-89) review in September 1992
QNT). Gond job!

The FT-840°s speaker is located in the

SIFK EEEHHSC‘HMMDT.‘NTGZ



Table 1
Yaesu FT-840 MF/HF Transceiver, serial no. 3i010272
Manufacturer's Claimed Specifications

Freguency coverage: Transmitter: 160- through 10-meter
amateur bands. Receiver: 100 kHz to 30 MHz.

Modes of operation: CW, LSB, USB, AM, FM (optional).

Power requirement: 13.5-V dc, +10%; 1.2 A ¢n receivs,
20 A on transmit.

Receiver

SSB/CW receiver sensitivity (2.4 kHz bandwidih,
10 dB 8/N): 0.5 to 1.8 MHz, <1 pV {-107 dBm);
1.8 to 30 MHz, <0.25 1V (—118 dBm).

AM (10 dB S/N, 8-kHz filter): 0.5 to 1.8 MHz. <8 uV;
1.8 to 30 MHz, <1 pV.

Blocking dynamic range: Nof specified.

Two-tona, third-ordet IMD dynamic range:
Mot specified.

Third-crder input intercept: Not specified.

S-meter sensitivity: Not specified,

CW/SSB squelch sensitivity: <2 pV.

Receiver audio output; 1.5 W into 4 4 with <10% THD.
IF/audio response: Not specified.

image rejection (1.8 to 30 MHz): 70 dB or better.

Transmitter

Power output: 8B, CW, FM, adjustable up to 100 W,
AM, 25 W carrier.

Spurious-signal and harmonic supprassion: =40 dB
spurious radiation; >80 dB harmonic radiation;
45 dB harmenic radiation (10, 18 MHz},

Third-erder intermodulation distortion products: 25 dB at
100 W PEP output at 14.2 MHz.

CW keying characteristics: Not specified.

Transmit-raceive turnaround time {PTT release to 50%
audio output): Not specified.

Composite transmitted noise: Not specified
Siza (height, width, depth): 3.75x9.5x9.75 inches; weight, 10 b,

Measured in the ARRL Lab

As specified. Transmitter range: 1.8-2, 3.5-4, 7-7.5, 10-10.5,
14-14.5, 18-18.5, 21-21.5, 24.5-25, 28-30 MHz.

As specified. FM not tested.
At 13.8-V de: 1.2 A on receive (no signaly; 15.7 A max
on transmit.
Receiver Dynamic Testing
Minimum discernible signal (noise floor) with 500-Hz IF filfer;

1.0 MHz ~133 dBm
3.5 MHz -137 dBm
14 MHz ~138 dBm
10 dB S+N/N (signal 30% modulated with a 1-kHz tone,
2.4-kHz filter):
1.0 MHz 1.0 gV
3.8 MHz 0.6 Vv

Blocking dynamic range with 500-Hz IF filter:*
1.0 MHz 106 dB
3.5 MHz 108 dB
14 MHz 113 dB

Two-tone, third-order IMD dynamic range with 500-Mz [F filter:*

1.0 MHz  88dB
3.5MHz 90dB
14 MHz 90 dB
1.0 MHz  -0.8 dBm
3.5 MHz —~1.8 dBm
14 MHz ~1.7 dBm
39 signal at 14 MHz: 28 pV.
0.5 uVv.

2.4 W at 10% THD Into 4 £,

At 6 dB: CW-N, 446-1018 Hz (572 Hz); CW-W, 250-1320 Hz
(1070 Hz); USB, 255-2656 Hz (2401 Hz): LSB, 165-2422 Hz
(2257 Hz); AM-N, 84-2100 Hz (2016 Hz).

105 dB.

Transmitter Dynamic Testing

Maximum power output typically 1G5 W, minimum powsr
typically 3 W; varies slightly from band 1o band.

As specified, Worst case, 50 dB at 18 MHz. Meets FCC
specifications for equipment in its power output class and
frequency range.

See Figure 1.

See Figure 2.
89 signal, 32 ms.

Sea Figurse 3.

*Dynamic-range measurements were made at the ARRL Lab standard signat spacing of 20 kMz. Blocking dynamic range measurements were
noise limited at the values shown. AGC could not be defeated.

top of the radio. Despite its small size, there
is more than enough audio for all but the
noisiest environments. When the back-
ground noise becomes too much, you can
always plug in an external speaker or resort
to the front-panel headphone jack.

The rear-panel layout is straightfor-
ward, A {ixed-level audio ontput is avail-
able for digital operating with multimode
TNCs, but there is no corresponding audio
tnput jack. This means that you must route
the audio from your TNC to the front-paned
microphone juck. The F1-840 has no FSK
provision.

There are access holes for screwdriver-
adjust trimuners 1o set the CW keying de-
lay, CW sidetone level and speech-process-
ing compression level. Having the sidetone
contrel on the rear panel is fine, Once [ set

Figure 1—Worst-case speciral display of
the Yaesu FT-840 transmitter during two-
fone intermodulation distortion {IMD)
testing. Worst-case third-order product is
approximately 28 dB below PEP output,
and the fifth-order product is approxi-
mately 49 dB down. Vertical divisions are
10 dB; horizontal divisions are 2 kHz. The
transceiver was being operated at 100 W
PEP output at 14 MHz.

my sidetone level, [rarely change it. Anda
set-and-forget speech processing control is
fine as long as vou don’t change micro-
phones often, The CW keying delay is
another matter, though. Most CW apera-
tors like to adjust the delay for changes in
sending speed and operating style (short
delay for contesting or DXing, longer de-
lay for ragchewing}.

Other rear-panel jacks are standard fare:
external ALC (for use with a linear ampli-
fier), remote PTT, external speaker, duxil-
iary de output and so on. TR control for a
linear amplifier is available from the 8-pin
BAND DATA jack. Maximum ratings are
1.5 A and 150 V dc, which should be suffi-
cient to switch just about any modern
amplifier. [ would have preferred the con-
venience of a separate phono jack for
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Figure 2—CW-keying waveform for the
Yaegsy FT-840 in the semi-break-in mods.
The upper trace is the actual key closure;
the lower trace is the RF envelope.
Horizontal divisions are 10 ms. The
transceiver was being operated at 100 W
output at 14 MHz. The photo at A shows
noticeable shortening of the first transmit-
ted character duting semi-break-in
operation; the photo at B shows the CW
waveform with the radio locked i transmit.

|
i

Figure 3—=S&pectral display of the Yaesu
FT-840 transmitter output during com-
posite-noise tasting. Power output is 100
W at 3.5 MHz. Vertical divisicns are 10
dB; horizontal divisions are 2 kHz. The log
reference level (the top horizontal line on
the scale) represents —60 dBe/Hz and the
baseline is =140 dBc/Hz. The carrier, off
the left edge of the photograph, is not
shown, This plot shows composite
transmitted noise 2 to 20 kHz fram the
camer.
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amplifier switching, though.

The CAT—Computer Aided Trans-
ceiver—jack permits computer control of
many of the FT-8407s functions, Many
transceiver-control, logging and contesting
suftware packapges understand how to com-
municate with Yaesu’s CAT intertace, and
to use the computer-controlied features
you’ll need an optional TTL to R8-232-C
level converter such as the Yaesu FIF-232,

The FF-840 manual provides plenty of
information for those who want to write
their own control software, All of the CA'Y
vontrol commands are described along with
their corresponding decimal and hexadeci-
mal operating codes. The manual even
offers examples af BASIC code to imple-
ment various functions. Yaesu does not
utfer soitware for the FT-840.

We used the FT-840 with Yaesu's
imatching FP-80U power supply. During
this review | used the FP-800 power sup-
ply., but Lalso operated briefly from my own
3)-A home-brew unit. Any 20-A tcontinu-
vus) [3.8-Y de supply should do the job as
long as it provides good filterig and regu-
lation,

S0, How daes it Work?

One of the first things we fook forin a
new radio is receiver performance. Did
Yaesu leave outr receiver performance in
designing a radio for this price class? At
one fime, less money meant less receiver
performance—low dynamic range, wide
filters, noisy synthesizers—that rendered
the radios unusable with strong nearby sig-
nals and in crowded band conditions.
ARRL Lab testing (Table 1} shows that
Yuesu constdered receiver performance a
priority in the FT-840., [t is sensitive and
offers very aceeptable dynamic range. We
do have one nit to pick, though: Copy in the
FT-840 manual aml FT-840 udvertising
refers to the radio’s receiver RF amplifier.
but the 8§40 doesn’t have one, This is good
engineering—leaving out an RF gain stage
youdon’treally need leads to better strong-
signal performance, and the FT-840 is
plenty sensitive without it—but inaccuraie
reporting.

[n previous reviews of Yuesu's FRG-
100 and FT-747GX, we complained about
heavy-handed high-end-audio  roilotf,
which resuited in muttled-sounding audio
on S5B and AM, Ax the 1Ffavdio response
numbers in Table | show, however, the
bFT-840" gudio-amnplitier chain includes
thoughttul, upproprinte andio roliotf, The
audiocirenitry in the 840 preservesits solid
receive sound on CW and SSB while use-
fully minimizing high-frequency AF and
IE hiss, as well as minimizing the high-
pitched audio that resuits from [F-filter
blow-by. The B4()'s circuitry reduces the
radio’s high-end IF/AF response less in
SSB than in CW wide—even though the
sume IF filter is used in both vases. (A
switchable bypuss capacitor in the 840's

first uudio amplitier/filter makes the Jif-
ference.) Higher-priced ME/HF transceiv-
wrs from anumber of manufacturers include
modeffilter linked AF filtering, but we ap-
plaud Yaesu's inclusion ot this teature in a
fow-end radio.

The FT-840rs stock 2.4-kHz iF filter
provides quite good S8B and “wide CW”
selectivity. The roview transceiver in-
ciuded the optionai 500-Hz CW filter. This
filter pair, operating in conjunction with the
FT-840’s 1F shift und mode/filter-linked
AF filtering, does a good job of sorting out
signals in crowded bands and presenting
you with audio that’s noticeably free of
audio/IF hiss. | could hear some high-
pitched filter blow-by when tuning adja-
cenl to very strong signals with the 300-Hz
filter switched in. but the AF roilott keeps
this eftect very much under control.

One selectivity no-no that really com-
promises the FT-840"s usefulness for data
communication is its inability to let vou
use the narcow-C'W filter in SSB mode—au
trait shared by the higher-priced FT-891,
but pot by the FRG-100 receiver, There is
a workaround. The FT-840 allows yvou to
set its COW offset (discussed later), und it
allows you to switch between the upper or
lower sideband tor CW reception. [hrough
sume control acrobatics you cun use the
narrow filters in the data modes. (1t's nec-
essary to operate split, transmit in $SB and
receive in CW, und set your oftset. W
“sideband” and IF SHIFT just so.)

To Yaesu’s credit, the manual devotes
neurly two manual pages to the dance sieps
necessary to do this, but it seems like some
of the effart that went into the control pro-
aramming for the elaborate remary and
scanning Features might have been better
spent on developing a simple way to make
the narrow filters availuble for data opera-
tion. We siinply mrust be able to use our
radios' “CW?” filters in S5B mode, ut BFO-
to-1F oftsets appropriate for data modes!

B58 isthe first mode | tried after getting
the FT-R40 home. Evervone reported that
my audio seunded crisp and clean, 'm
loath 1o use speech processing, but f gave it
whot one evening un 17 meters. The huand
was Fuding Fust and [ had just started a con-
versation with a fellow in Arizona. When
he commented that my signal strength was
slipping, | switched in the processor, To
my surprise he said that it made an audible
difterence. According to him, 1 immedi-
ately jumped from ditticult copy to “ad-
equate™ capy. A notable smission is the
lack of u VOX for 85B operation, 1 think
that VOX should be standard on any
MF/HF transceiver.

CW nperating was a breeze—despite the
Fact that § had to set the keving delay and
feave it, (There was po wuy I was going o
Ffiddle around behind the g every time |
wis unhappy with the timing.) Previous
L8T Product Reviews have called tfor ad-

Justable CW oftset on all ME/HF transeeiv-



ers, and the FT-840 inctudes it. The CW
pitch/receiving otfset/sidetone pitch are
casily changed from the front panel (400 to
1000 Hz in 100-Hz steps, 700-Hz detault).
This is a welcome feature.

My AM air time was brief, but edu-
cational. The dedicated AMers thought
the FT-840's audio lacked “authority.” 1t
was perfectly clear and understandable, but
it wasn't the booming, full-bodied sound
that many AM enthusiasts demand. The
FT-840"s AM characteristics are Inore than
adequate for those few times | venture onto
the AM frequencies.

i didn’t test the FT-840's FM option,
but it has a couple of feutures worth men-
ttoning: built-in CTCSS encoding and
programming for the standard repeater
frequency offset. Many 10-meter FM re-
peaters use CTCSS to prevent distant
stutions vn the sume frequency from inad-
vertently keying up the machines. 1t you
can't transmit the proper subaudible tone,
you won't be able to use the repeater.

On the digital modes iRTTY, AMTOR
and PacTOR), L found that the 80-mV audio
level at the rear-panel AF OUT jack was
not enovugh to “plug and play” with my
Kantronics KAM multimoda TNC. Audio
requivements vary from TNC to TNC, so

your experience may be difterent.

Once the KAM was ap and running, 1
tried the FT-840 on RTTY. | enjoved
several Q80s—both domestic and inter-
national—and received excellent reports.
The manual cautions you to reduce the vut-
put to about 50 W for extended vperation.
On a couple of occasions | cranked the
output up to 100% and the rig held up
nicely. Regardless of the power outpud.
keep dan eye on the ALC meter to avoid
wverdriving the FT-840"s mike input on the
digital modes. A slight adjustinent of the
MIC knob is afl that’s needed to keep the
transmitter drive at the proper level to keep
your signal from unnecessarity interfering
with other stations on the band,

ARRL Lab testing indicaled that our
FT-840°s TR turnaround time was overly
long— 120 ms or so—too long for AMTOR
and Pac TOR, Consultation with Yaesu pet-
ted the response that the radio was defec-
tive, so Yaesu shipped us another radio to
try while they fixed ours. The replacement
radio worked fine (32 ms turnaround), as
did the review unit after repatr. It turns out
that Yaesu made some circuit moditications
that weren't included in our early-produc-
tion wnit. 1f yon have early FT-840, are
using it on AMTOR, und are having a tim-

ing problem, contact Yaesu for a warranty
repair,

Summary

Yuesu's FT-840 otfers features and per-
formance beyond what T would have ex-
pected in a “starter”™ rig just a few short
years ago. Although it’s missing a few
things like YOX and an eusv means uf us-
ing the narrow filter in the data modes, it's
the type of radio you'H enjuy for years be-
tore vou teel the need to upgrade. And it
isn’t just a radio to leave at home, vither, |
suspect we'll see FT-R405 cropping up in
many mobile upplications—and moce thun
a few Field Day operations.

Thanks to Dave Newkirk, WI1Z, Senior
Assistant Technical Editor, for lending his
critical ear and providing comments on the
FT-84(’s receive characteristics,

Manufacturer’s suggested retail prices:
FT-840,$999: YE-112C 500-Hz CW tilter,
3124, YF-112A 6-kHz AM filter, $124;
FC-10 aufomatic antenna tuner, $379:
FC-800 automatic untenna tuner, $499;
FP-800 de power supply, $309: 5P-6
speaker/audio filter, $160: FiF-232 CAT
System Interface, $109; 747 FM unit, $70;
TCXO-4 master reference ascillator, $42,
Manutacturer: Yaesu USA, {7210 Edwards
Rd, Cerritos, CA 9701, tel 310-404.2700,

S & S Engineering ARK 40 CW QRP Transceiver Kit

Reviewed by deff Gold, AC4HF

If you're lovking for something differ-
ent in a QRP transceiver kit, § & S Engi-
neering may have just the product for you,
The ARK40isasingle-band, 40-meter CW
transceiver that covers 7 t0 7. 1530 MHz: 20-
and 30-meter versions are available, oo, It
features a superheterodyne receiver and
5-W transinitier, The rig offers fulf break-
in (QSK) keying, a diode-ring mixer and
6iM)-Hz crystal titter, Other standard fea-
tures include RIT. AGUO. & front-panel
speaker and a narrow ( 200-Hz ) audio filter.

A big difference betweesn the ARK 10
and other low-cost QRP Kits is that it uses
a frequency synthesizer instead of a con-
ventional ¥YFO. Tuning is accomplished
with pushbutton switches, They’re like
thumbwheel switches, but you push a but-
tonto increinent or decrement the inechant-

The Bottom Line

Quality components, & thorough
manual and good basic radio
performance make this kit a good

choice for the intermediate or

experienced builder.

cal 4-digit counter, which resolves frequen-
vigs to 100 Hz. Tuning is in 100-Hz steps.

The ARK 40's frequency synthesizer
uses two phase-locked lonps, The signad
from the first, which tunes from 4 to 7 MHz
in 2-kHz steps, is divided by 20. giving
100-Hz steps. An image-reject mixer con-
sisting of two 14965 combines the resultant
{1.2 to 0.35-MHz signal with energy from
an 18.8-MHz crystal oscillator to produce
the ARK 40%s receiver-LO range of 19 to
19.15 MHz. i(The ARK 40's RIT controf
varies this oacillator,) A second PLL, uper-
ating as a “cleanup” loop. filters the 19 to
[9.15-MHz signal for improved imuge and
spur rejection, [rs output drives the ARK
40’y receive mixer directly or is converted
to 7 MHz by the transmit niixer und u
12-MHz crvstal osciliator.

Ay the test results in Table 2 show, the
ARK 0 meets or exceeds its specitications
and offers solid receiver and transniitter
performance. ARRL Lub Supervisor Ed
Hare, KALUY, even pointed to a couple of
areas (hlocking Jdynamic range, for ex-
aple) where he thought § & S Engincer-
iig should revise the performance speciti-
vations—upward. (He doesn’t get (o say
this very often.) The receiveris plenty sen-
sitive, und the dynamic range is excellent

fur a receiver in this class. The transimitter

effortiessly delivers wclean 5 W. The key- -

ing wavetorm is excellent, with no appre-
ciable shortenmg ol the fiest transmitted
dit.

The Manual

One of the keys to an enjovable and
successiul Kit-building experience is the
manual. Previous kits ['ve built range from
those supplied as hasically a bag of parts
and a schematic, 1o Heathkits with manuals
that told you in minute. step-by-step detail
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