
CQ REVIEWS:
A Trio of Accessories

For the Kenwood TS·850S
HF Transceiver

BY JOHN J . SCHUlTZ·, W4FA

Front viewofthe DSp·100. It 's notquite as large as it appears in some advertisements.
An extremely good feature of the DSP-1 ()() is that all the frequently used controls are

"up front."

Kenwood seems to have made an all­
out design effort with the T5·8505 trans­
ceiver concept. As was mentioned in the
review article on the T8-8505,' although
the transceiver does carry over some
features from other Kenwood transceiv­
ers, it is definitely a new, stand-alone
design.

Kenwood has gone a step further, in­
troducing some unique accessories for
the T5-8505. At the moment, it would ap­
pear that the accessory items to be de­
sc ribed we re designed solely lor use with
the T8-8505, since they can immediately
be interconnected and used with that
transceiver. However , I suspect they
probbably also will interface with future
Kenwood HF transceiver designs.

The three accessory items to be de­
scribed are the DSP-l00 Digital Signal
Processor, the AT·3OO Remote Automa­
tic An tenna Tuner, and the DRU-2 Digital
Recording Unit. These certainty are not
all of the accessory items available for
the T5-8505, but I thought they had some­
thing unique about them and/or repre­
sented items that would most interest
Kenwood equ ipment users .

The DsP·100
Digital Signal Processor

Kenwood first introduced digital signal
processing as a built-in feature on the
T5-95050 and as an option for the
T5-9505. Anyone who has heard digital
processing in use on one of those Ken­
wood transceivers knows that the pre­
cessing produces a distinctive dif·
terence. II'S not a super quantum step,
but there is no denying that the " c risp and
clean" audio provided by digital process­
ing catches one's attention and makes
SSB, especially, sound great.

Digital processing of voice signals is
not new, by the way . I've lost my file copy
of the article, but way back in the 1960s,
whenCOwas sti ll being published in 6 ~ x
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9 ~ format, I did an article on a comme r­
cial device that would digitally process
analog voice signals . I thought at that
time, and I th ink the promise is still there,
that narrow-band SSB would be the wave
of the future . I wrote that article simply to
provide food for thought .The commercial
device I described "digitized" an analog
voice signal so the digi tal signal stream
could be processed by encryption devices.

The 05p·100 certainly has no relation
to encryption schemes, but the idea is
there that once an analog signal is " digi­
tized ," it can be processed , formed, etc ..
in controllable ways that are not possible
if one att empts to deal direct ly w ith the
analog signal. Even relatively slow "on­
off " signals, such as CW, can benefit
from digital processing , since the rela­
tively fuuy oft-on-off transitions can be
controlled precisely.

Some Kenwood advertisements show
the OSP-100 silting on top of a TS-850S.
The size of the DSP-100 is somewhat ex­
aggerated because of the angle of the
photography. In reality the OSP-100 sits
very neallyon top of a TS-850S and mea­
sures only 1~ inches in height , excluding

the small mounting feet.
The circuit ry used in the 05p·100 is ba­

sically similar to that used in the OSP·1 0
for the r5-9505. The ci rcu itry revolves
around a great many standard and cus­
tom res. There's not too much to be seen
from a schematic of the unit , except to be
impressed by the extensive circuitry in­
volved, so I' ll skip over that detail , al­
though I feel rather sad doing so. As an
electronics engineer myself , I couldn't
help but be very impressed by the array of
44 ICs, 29 transistors, and almost count­
less passive components used in the
05p·100. Although the core circuitry of
the OSP-100 does appear to duplicate
that of the OSP·10, the OSP·100 is not
simply a repackaged OSP-l0. The OSP­
10 had three PC boards, whereas the
OSP-1()()'s main processing c ircuitry is
all on one large PC board. There are also
numerous differences regarding the ex­
terna l controls.

We ll , what does the OSP-100 really do
in practical terms? It can digitally pro­
cess the transmit and/or receive signal at
the 36.691 MHz IF and is operative in the
sse, CW, AM, FSK, and FM modes. On
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Looking inside the DSP-l00. Some shield covers have been
temporarily removed. One targe PCboard contains the proces­
sor circuitry with a vast number of ICs and surface-mounted
RK;/transistor components, while a separate AC power supply

section is oft to the side.

The AT-300 is housed in a sturdy, weatherproof plastic enclo­
sure. Metal end brackets allow the tuner tobe mountedon a flat
surface or ona mast. A complete set of mounting hardware,50
feet of contra' cable, and a neon RF tester come with the unit.

SSB transmit, unwanted sideband and
carrier suppression is enhanced (to al­
most - 60 dB), and the transmit audio
passband can be tailored using the front­
panel controls. A low-frequency cutoff of
100, 200, 300, or 400 Hz can be selected
as well as a separate high-frequency cut­
off of 2600, 2750, 2900, or 3100 Hz. Due
to the digital processing, the filter slopes
are quite sharp. If the 200 Hz low-fre­
quency cutoff is chosen , for instance, the
response will be down at least 12 dB at
100Hz. Almost regardless of the micro­
phone being used and in conjunct ion with
the processorlh igh-boost features in the
TS-850S, the transmit audio can be tai­
lored from a very sharp sound to pene­
trate pile-ups to a softer response for pro­
longed ragchews on 75 meters. How­
ever , I would hasten to add that the evalu­
at ion of the sound of transm itted audio is
a "very subject ive" affair. Some stations
will report that digital processing makes
little difference, while others will report a
distinct improvement in " c learness and
crispness" using the digital processing .

As an alternative to shaping the trans­
mit audio, the front-panel filter controls
canbe used to shape the audioon SSB re­
ceive and the transm it audio will continue
to be influenced by the processcrrtnqh­
boost features in the TS-850S. The RX
and TX switches on the front panel of the
DSP-1 oo determine if the unit tailors the
receive or transmit audio.

For CW transmit operation the OSP-
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100 can be used to set the carrier leve l
and the rise and decay times of the CW
waveform. A front-panel control sets the
carrie r level and a front-panel swi tch se­
lects slow or fast rise/decay times. Nor­
mally the slowrtast times would be 4 and 2
rns. respectively. However, they can be
changed to 8 and 6 ms, respectively, by
means of a rear-panel DIP switch . The 8
ms time is too long for full break-in opera­
tion, but some operators may prefer it for
soft keying . OnCW receive the front-pan­
el filter cont rols canbe used , if des ired , to
influence the audio passband. On FM and
FSK the DSP-1oo generates a carrie r
which can be set by the carrier-level con­
trol. On AM the OSP-100 takes over the
functions of the carrier-level and micro­
phone-qatn cont rols on the T8-8505.

The OSP-1 00 does have a rear-panel
SSB output level adjustment , and there is
even a two-tone signal generator buill in­
to the DSP-100. Normally you would not
need to make any adjustment. But if you
wanted to perform a sort of " system"
alignment now and then , the possibility is
there . The rear-panel DIP switch can be
used to alter a wide variety of operating
parameters . Table I presents a listing.
Some rather inte resting possibilities are
present , such as being able to generate a
DSB instead of an SSB signal and being
able to modify the generated waveform
for packet radio.

I found the DSP-100 to be a far more
versatile unit to use than the DSP-1 0 as-

soclated with the TS-950S, although the
signal enhancement provided by both
units is bas ically the same. The fact that
the DSP-1 00 has almost all of its operat­
ing controls " up front" allows the user to
try out or modify adjustments very easily .
As with the DSP-1 0 for the T5-9505, the
DSP-1 00 for the T$-850S is an accessory
that I would think would appeal to those
amateurs who enjoy trying to fine tailor
their CW or voice transmit quality .

TheAT·300
Remote Antenna Tuner

The AT-300 is a remote automatic anten­
na tuner that can be controlled by a TS­
8505. The tuner can be used in a mobile
situation to resonate a short 9 foot whip
or in a portable/stationary situation to re­
sonate a wlre-tvpe antenna. The tuner is
connected to the transceiver by a four­
conductor control cable and a coaxial
line for the RF connection. The tuner can ,
in theory at least, be mounted at any dis­
tance from the transceiver, although in a
practical situation you would have to
watch that the vol tage drop in the control
cable does not become excessive. The
attenuation introduced by the coaxial line
is likely to be less of a problem, assuming
a good low-loss cable is used. since the
line is operating at. or very near to, a 1:1
SWR.

Table II presents the specific ations for
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DIP Switch Semng Frequency 'ange 1.8 MHz to 29,7 MHz

Swotch No. Posi tion (ON/OFF) DescriptlOfl 13,8 VOC :!: 15%.....-,
Turns the LPF (Low Pass Filter) on Of off. ,eq~

Negative Gtound maJI. 2 A
lso lPPlied trom 'adiotetep/lof18), lPF In/Out Th. Wter ceteernees tne high-cut

frflQUOOCY lor b<lllSi ,lit and receive. F'Qwer Capabohty l 50W PEP(IOOW cootirluous)

2 FSK/ PSK
Determines <h_ """ 01 waveform ()perat,ng 2O'C to +60'C
generated in the FSK mode. temperatu ra (-4 'f to +1 40 'Fj

Allows a double sideband , suppressed Input Impedance 50 0 --3 SSB/DSB carrier to be generated during SSB
OPeration when turned ON VSWR Less than 15

Controls the carr iers suppression notch T""ing Power 8- 15 W, Carrief Suppression notch tilter In/Out
l ilter !bing transmit operations. 12to 23 m(39 to 75 feet);

Sel_e" the desired ON waveform Ant_ 1.81029.7 MHz

ON waveform Rise-Decay t"ne select Characteristics. Required 2.7m(9 teet)Whip;
5 FAST/ SLOW ON FAST: 2 mS. SlOW: 4 mS 3.5 to 29,7 MHZ

OFF FAST: 6 mS,SlOW: 8mS -
W,thm 2 to 15 sec

FILTER swi lCh transmit/receive selection. The LPF/ HPF switches on the 1ronI panel TooeupT.."., (Wlt ~. in 0.5 sec on pre-tuned

are controlled by the FILTER switch <bing tr8Quencies)
Switch Switch transmit Of receive. It is also possible totix W258X 1'4425 )( D90 [ mm]No.6 NO.7 the l iltOf of tran sm it 01 receive at the 100 Dimensions (11}-5/32' X16-23/32" X3-H, t ow-cot 'M 3>00 H, High-cut 17/32' )

6,7 ON ON Front switche, control AXand TX bandwidth.

ON OFF Fixed dur ing RX. We~ht 3.0 kg (6.6Ibsl

OFF ON Fixed during TX.

OFF OFF Controlled by transceiver.
Table 11- AT-300 specifications.

e R Boe1'181-F'F cu lllol Controls the receiver HPf that determio l8S
the low fr~ eutotI point

9 Transrm I-9f COll\lol Controls the transmit HPf that detennines from stray RF! I never used it, but it's a
the low 1l'8QtJ8f1Cy cutoff point nice touch .

Usually turned on. Allows DSP-1OQ to Using the AT-300 initially is a bit of lun.
to Remote Control

control frequency response. You can hear all of the relays very lightly
chattering as all those LC combinations

Table 1- DSP-100 DIP Switch listing.
are tried, and then there is silence . I tried
the AT-300 with some random-length
wire antennas worked against a cold-
water-pipe ground and never encounter-

the AT-300. Taking a look at Table II and Using relay-switched lC components ed any problems with stray RF. The
the photograph of the AT-300, one can adds quite a bit to the size of the tuner, but ground lead to the water pipe was of #12
obtain some feel for the physical size and it provides extreme reliability. especially wire and only a few feet long ,
makeup of the unit . It is definitely a rug- for mobile or outdoor tuner installations. I The AT-300 is an extremely solidly con-
ged unit that is meant to be used indoors also like it from the viewpoint of service- structed unit , and I would estimate it
or outdoors and operate over extreme ability. If a LC or relay component should could easily survive for years in harsh en-
temperature ranges. Note particularly fail, there is at least some possibility that vi ronments considering either tempera-
from Table lithe range of antenna lengths you can field service or atteast jury-rig a ture, moisture, dust, or vibration. I surely
the AT·300 will accommodate when temporary repair fairly easily. wish I could have had a unit like the AT-
"working" those lengths against ground The large band of inductors and relays 300 available as I roamed around the
(a vehicle ground, radials. or some form can be seen in the photograph of the AT- world and tried to operate from various
of earth ground). A quite wide range of 300with the top cover removed. The fixed OTHs . However. I sort of wonder why
lengths can be accommodated, but of capacitors grouped around the relays are Kenwood didn't put a ba lun in the AT-300.
course the efficiency of the antenna sys- a bit harder to discern. but they are quite It would have been extremely easy to in-
tern will be pretty much in direct relation- accessible . Extensive shielding is used corporate one internally, but you can al-
ship to the length of the antenna used. around ...arlous of the ICs for the control ways use an external unit. Then you
Random-length wire antennas always circuitry. would have the additional flexibility of be-
tend to be tricky to judge with regard to Used with a T8·6508 , you only have to ing able to use the tuner with outdoor
performance, but the old adage "the press a "tune" switch on the T8-6508, w ire-type delta loops or even, at the other
higher and the longer the better" certai n- and the AT-300 wi ll tune and the tuner set- extreme, with attic-mounted balanced
ly holds true for almost any installation. ting will be stored. If a low SWR situation antennas in situations where there isn't a

Ascanbe noted from Table II , the tune- cannot be found, a warning tone will good ground available .
up lime can be as low as ~ second for Ire- sound after about 20 seconds to indicate By the way, I didn 't test it out complete-
quencies which have been programmed that a dillerent antenna length or ground- Iy. but there seems to be no reason why
as pre-tuned! Of course . ~ second is lar ing connection is necessary. Kenwood the AT-300 cannot be used with trans-
faster than you can select a frequency on goes through a lot of detail in the AT-300 ceivers other than the T5-85O$ as long as
a transceiver. The reason for the fast re- manual to explain that random-length a control voltage can be supplied to the
sponse time is that the AT-3OD, unlike wire antennas worked against ground at tuner and a temporary grounding action
most automatic tuners built into trans- times can introduce vartous sorts of feed- over a control cable to set the tuner into
ceivers, does not use any motor-driven back problems, RF burns if touched at its tune-up mode. There are many sit-
variable capacitors. There would appear high·...oltaqe points, etc. In fact, they uations in which the use of a remote tun-
to be something like SOaK + LC combina- even supply a small neon tube tester with er. such as the AT-300, will provide far
uons which can be formed , although I'll the AT-3OD so you can check if a trans- better results than having " hot" RF lines
hedge a bit about the validity of my math. celver's enclosure has become "hot " from an antenna running into a shack.
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Looking inside the A T-300 a large 8 " x 12" PC board can be
seen. Various internal shields were removed temporarily for
clarity. Note how the eleven coifs are neatly aligned at right
angles to each other. It's not obvious, but there is a test push­
button and " tune" LED so a "tune" sequence could be initiat-

ed right at the tuner for setup or test purposes.

The DRU-2 Digital Recording Unit which mounts inside the TS­
850$. It provides verygoodCWNoice record/playback capabil­
ities. An on-board lithium battery (the circular black area) pro-

vides memory retention.

Iron Powder and Ferrite Products

which it cannot be used. Three sets of
keys marked PLAY 1/REC 1, PLAY 21
REC 2, and PLAY 31REC 3 on the front
panel of the transceiver control the oper­
ation of the unit. The 1, 2, and 3 refer to
three separate record/playback seg­
ments available for any combinations of
CWlvoice usage which have lengths 018,
8, and 16 seconds, respectively. How­
ever ,by means of the alternative function
selection scheme described in the art icle
on the T5-8505, the time length for any
given segment can be doubled to provide
maximum segment lengths of 16, 16,and
3 seconds, respectively. Tnat's a 101of
storage capability.

CW record ing must be done using the
keyer built into the T5-8505, while voice
recording isdone using the station micro-­
phone. A digital display will confirm the
recording segment being used and count
down the seconds left for recording! Re­
corded messages (CW or voice) can be
played back for confirmation purposes
without actually transmitting them. Actu­
al t ransmission can be done using manu­
al PTI or VOX. Jl VOX is used, the tran­
sceiver will , of course, revert to receive
whenever a recorded message has end­
ed regardless of whether the message
fi lled a recording segment. If PLAY 1.
PLAY 2, and PLAY 3 are pressed in turn,

rect ly into the T5-8505. It's a very corn­
pact piece of technology with ICs mount­
ed on top of ICs and a multitude of sur­
face-mount components on the under­
side of the main PC board. The unit itself
does not have any control adjustments. It
has a replaceable 3 volt lithium battery .
which might have to be renewed every
few years for memory retention.

The ORU-2 will record and playback
CW messages or voice signals in any
voice mode. F5K is the only mooe for

Fast, Reliable Service Since 1963

Small Orders Welcome
Free "Tech-Data" Flyer

Toroidal Cores, Shielding Beads,
Shielded Coil Forms, Ferrite Rods,

Pot Cores, Baluns, Etc.

AMI ~~ociD1tA
2216 EastGladwick Street, Domin uez Hills, California 90220

The DRU·2
Digital Recording Unit

Theoriginal review article on the T5·8505
contained a photograph showing a latch
cover on top of the transceiver. The cover
didn't expose any hidden controls, but
was meant for one-time use so the DRU-2
option could be installed. The DRU-2
mounts inplace by one holding screw and
three cable connections which plug di-

1 ...••

~~
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36 • CO • November 1991 Say You Saw II In CO



>20 MHz
7.1 8 dbl

250

- ­_ _ , M ....._0..-.. ..

...
20.5 '

Aluminum

---

Weather Sealed
Black PVC
Sl ainless s teer
" N" Connector

> 10 MHz
3.11 dbi

250

$19.95

_ ,.. , .. u_.... -..-..0_ " __• _ _ • " ,_ 0 __,_.. ...-- ..... --

HF. VIUHF, BII• • Mobil. Antenn.s .nd
Aceellon• • . On. V••r W.rranly.

Hardware:

---

Dual Band
Base Station Antenna
Model OB240
.."... MHz 2 Meter/UHF
Dual Band Base Station
Extra Heavy-Duty Base Station
Designed for the Amateur User
Who Appreciates Innovative
Design . The 08240'$ Compact
Size Gives BIg Performance.
SPECIFICATIONS 2 Meter UHF
MHz Freq uency : 144·148 435-450
SWR 2:1

Band Width:
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Power; Walls FM:
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Mast Diameter:
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Radials:
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UTC CLOCK

• UTC and local clock synchronized
logether. Set the minutes and
seconds only once .

• Calendar synchrooized to UTC clock
• Ten minute identification timer lor hams
• Large easy 10 read LED display

CLOCK $99
Postage /Handling 6

MODEL
KO'

-----------

These days there are so many accessory
items available for transceivers tha t it be­
comes difficult to pick and choose. How­
ever , I th ink it 's better to have that difficul­
tywhile manufact urers suc h as Kenwood
maintain a bottom, basic price on a basic­
ally excellent transceiver such as the TS­
850S. Accessory items, to my mind , fall
either into the categories of those items
which provide performance enhance­
ment or those wh ich enhance operating
convenience. Some operators, for in­
stance, might prefer to fi rst spend their
money on a desk microphone, such as
the MG-8S for the TS-8505, as an operat­
ing convenience rather than on a per­
formance-enhancement device such as
the DSP-100. I think if you jus t take a look
at your station setup and operating pref­
erences, the logical addition of accesso­
ry items will fall into place. Of course ,
hopefuuv one purpose served by review
articles such as this is to give operators a
bit more insight into the functioning of va­
rious accessory items than is possible by
a simple perusal of the advertising
literature.

The T5-8SOS and its accessories are
manufactured by Kenwood USA Corp.,
P.O. Box 22745, Long Beach, CA
90801-5745. The DSP-100 is priced at
$629.95; the AT-300 is $589.95; and the
DRU-2 is $121.95. 001

all three recorded segments will be played
back in succession for eithe r continuous
confirmation or t ransmitting purposes.

The ORU-2 has recording/playback
segments of great enough length such
that their use can be very varied for any­
thing from short contest calls , to direc­
tional COs, to general cas, 10 sked calls ,
etc. I didn't try it, but I can well imagine
that if the VOX delay is set short enough,
the ORU-2 can be used to transmit a call
very effect ively while trying to crack a
pile-up. All the operator would have to do
is keep hitting the playback button at the
appropr iate time unt il his call was recog­
nized by the OX station. Frankly, it sounds
too automated to me, but I guess the ca­
pabi lity is the re.

As with most state-ot-tbe-art d igita l re­
corders, I found the ORU-2 delivered an
output wh ich sounded somewhat quieter
and crisper on playback than the original
voice input signal. I liked the sound, but
as I said before, the evaluat ion of the
sound of audio tends to be very subjec­
tive . The DRU-2 is not set up to record re­
ceive audio, although I suspect there
must be some way tomodily it 10 do so. In
any case, at its relatively modest price
the DRU-2 option is quite interesting to
consider both for its test capabilities if
you like to more objectively eva luate you
own CW or voice " sound" or for its use
for a multitude of on-the-air applications.

Summary
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