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The Heath SS-9000

H.F. Synthesized Transceiver

The Heath SS-8000 h.f, ali-band transceiver
has been a fairly long time in coming on the
markel. However, Il is now available as
Heath's top-of-the-line transceiver. It is only
available as a completely assembled unit, and
the only accessories available for It are a
matching power supply and a service manual
No other accessories are available simply be-
cause a full range of filters is standard with the
S55-9000.

By now everyone who has followed the
Heath line of amateur radio products knows
that there is something very new and different
about the SS-9000. It is not simply a transceiv-
er one can manually tune and operate, bul
rather it can be complerely remole controlieg
via a terminal

However, as tempting as it 1s 1o race on 10
describe the computer controlied possibilities
of the SS-9000, we'll first describe it as a man-
ually operated transceiver. This should give
the reader a feel for the capabilities of the unit
as a radio, and then we'll go on to the terminal
control possibilities for the unit. After that, if
one basically can understand what the radio
can do and how it can be controlled, one will
easily be able 1o appreciate some of the new
possibilities it opens up for all sorts of innova-
tive ideas regarding h.1. transceiver usage.

Specifications

Table | lists the general specifications for
the SS-9000. Basically, the transceiver Is an
amateur-band-only unit designed for 5.5.b.,
c.w., and RTTY service, All control frequen-
cies within the unit are frequency synthesized
Two six-digit frequency displays are provided
for what are essentially the v.i.o. A/B frequen-
cies. There is also one frequency memaory per
band. Tuning of the transceiver is done by a
main tuning control which has a fixed tuning
rate of 5 kHz/revolution. Table || shows the
transmitter specifications. The transceiver Is
rated to deliver 100 watts PEP and 100 watts
carrier on c.w./RTTY into a 50 ohm load. The
automatic culback in power output when the
load v.s.w.r. reaches 2:1 is only to 80 watlts. As
shown in the table, a combination lime/tem-
perature factor also determines the power
outpul. The rest of the specifications regarg-
ing carrier suppression, unwanted sideband
suppression, harmomc radiation, etc., are all
quite good, being in the 50 + dB range. Table
Il shows the receiver specifications. The sen-
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sitivity is very respectable for a modern-day
transceiver. The s.s.b. shape factor is 2.38
(6/60 dB), which, on the other hand, is nol ex-
ceptional for a modern-day transceiver. Im-
age rejection and i.f. rejection are specilied at
a very good - 70 to —90 dB. RIT is provided
with a specified range of +250 Hz

Circuitry

Fig. 1 shows a block diagram of the
SS-9000's circuitry. If one concentrates on
the Preamp, PA, Transmit/Receive, and Audio
circuit boards, it Is fairly easy to follow the re-
celveltransmit signal flow paths.

Received signals first pass through sepa-
rate low-pass and high-pass filler assemblies
on the PA circuit board. They are then applied
to a receive preamplifier which is followed by a
PIN diode attenuator (which acts as the r.f
gain control) and an assembly of nine elec-
tronically switched bandpass filters. The sig-
nal goes on 1o the first mixer stage where it is
mixed with the h.1.0. signal and transiated to a
S MHz i.f. This is followed by an amplifier and
pandpass filter stage, and then the signal goes
on to a second mixer. In the second mixer the
signal is mixed with an approximalely 12.4
MHz i.f.0. Irequency and translated to its final

The §5-9000 on the operating table with the PS-9000 power supply below it.

.f. of 3.395 MHz. This signal then passes
through the main s.5.b. filter, further amplifica-
tion, either of the two c.w. filters when desired,
more amplification, and then on 1o a product
detector. Final audio amplification of the audio
output of the product detector is preceded Dy
a low-pass flilter stage.

For transmit, microphone input signals are
amplified and applied to a balanced modulator
stage which produces a d.s.b. signal at the
3.395 MHz i.f. This signal passes through a
first s.s.b. filter and then, if it is aclivated,
through the r.f. speech processor circuit. Af-
ter that circuitry, it passes through a second
s.5.b. filter and then is translated to the 9 MHz
I.f. The signal is then further translated to its fi-
nal output frequency and amplified through an
amplifier chain to its final output level.

A basic frequency standard and three syn-
thesizer loops for the voltage-controlled oscil-
lator sections are on the Transmit/Receive
board (h.f.0., i.f.0., and b.f.0. signals) form the
synthesizer

A simply labeled block “‘controller’ is, how-
aver, the “intelligent’” heart of the SS-9000. As
can be seen from fig. 1, this element performs
an interface function between external com-
mands (via front-panel controls or from a ter-
minal interface) and the internal circuits on all
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AMicrophone, headphones

Anlenna [SO-239).

Linear ALC In.

Linear ALC Adjust.

Low Power Enable.

Spares [5)

DC Power Input.

CW Key Jack.

External Transmit Audio In (2)
Speaker Out

External Receiver Audio
TR In

T/R Chut.

Mute [inverted)

External Relay (linear).
R5-232 Computer interiace.
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“FOLD-OVER”
TOWERS

Bl EASE OF INSTALLATION

AOHN “Fold-Over” Towers are quickly and
easily installed. The “Fold-Over” is safe
and easy o service.

B ADAPTABILITY

ROKN has several sizes to fit your applica-
tions or you can purchase the “Fold-Over"
components to convert your ROHN tower
into @ “Fold-Over".

B HOT DIP GALVANIZED
All ROHN towers are hel dip galvanized
after fabrication.

B REPUTATION
ROHN is one of the leading tower manufac-

l'able |- General specifications of the SS-39000.

of the previously mentioned circuit boards.
The controller consists of a CPU, a peripheral
interface adapler, a static memory interface,
a read-only memory, 256 bytes of CMOS RAM,
and various latches and gates

The block marked ‘‘Terminal Interface"”
contains an asynchronous communications
element (ACE). This device performs the func-

tions of the conventional UART and has an in-
ternal sofiware programmable baud rate gen-
erator, mogem control. and sell-test func-
frons

Physical Construction

The specification tables give the size and
weight data for the SS-9000. The front panel is

Say YouSawitinCQ

turers. with over 25 years of experience.

Wrile today for complele delails.

QUALITY STEEL PRODUCTS BY

ROHN

Box 2000-Peoria. Illinois 61656
U.S.A.

19




TUBES, SEMICONDUCTORS, IC'S
DIODES AT SUPER LOW PRICES

IN DEPTH INVENTORY

EIMAC, SYLVANIA, GE, CETRON
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F500Z . . . .
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6DJ8 ... ...
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MRF-454A
MRF-455/A
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e e e

SAKE . v

BJGBA ... ... ..
BJS6C ..... .. ..
BKDS . ...

PEBE LT

MRF453 ... _

EK\\"EA..-:””””

5 75
65.00
.5.25
7.50

.. 6.50

2 . 75.00
SBEOA . .. .. ..

7.50
. 9.00

.. 12.25

.. 1.00
4.70

....37%

85.00
.. 6.87

. .195.00

.210.00

8877/3CX1500A7 . 475.00
4285

. 11.50

19.85
19.85
19.85
15.00
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TRANSLETERONIC

-

INC.

1365 39th STREET, BROOKLYN, N.Y. 11218

Tel. 212

-633-2800/Wats Line B00-221-5802
TWX710-584-2460 ALPHA NYK.
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TRANSMITTER

RF Power Output . .
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Transmitter Protection .

Carrier Suppression

Unwanted Sideband Suppression .........

Harmonic Radialion

Spurious Radiation

Third Order Distortion ......cco000ivvmnmeenas

A T T T R A

CW Sidetone .

Microphone Inpul

Front Panel Meter

Phone Patch Impedance ..........coovnuess

Available Accessories . . .

Cabinet Dimensions .........coocieiioiises

Weight .

SSB: 100 watts PEP,
CWE& RTTY: 100 watls.

100% with appropriale automatic power oulpul re-
duction by an internal thermal sensor. This re-
duction is determined by the time factor and the am-
bien! temperature. The nominal parameters are as
follows:

Ambient Temperature: +25° L
Supply Voliage +13.8 VDC
Frequency 14.1 MHz.

Mode: LW key down,
100% duty cycle.

Example

Power Outpul Time

100 walls 0 min.

80 waltts 3 min

60 walls 10 min.

40 walls Infinite

50 ohms.

This Transceiver is stable at any VSWR and load
impedance. The VSWR cutback circuitry guarantees
al least 80% of rated power at any VSWR less than 2:1
and a minimum of 15 watts at any VSWR

Thermally protected. High VSWR cut-back. Over-
currenl prolection

50 dB down from a 100 watt, single-lone (1000 Hz)
output

55 dB down from a 100 watt, single-lone (1000 Hz)
output

50 d8 down below 50 MHz; 65 dB down above 50
NMHz2

50 dB down, excepl al 17 meters (40 dB down).
30 dB down from a 100-watt, PEP; two-lone output.

s58: P11 or VOX.
CW: Semi break-in

To speaker or headphones (800 Hz tone, adjustable
level),

High impedance (25 k ohm) with a rating of =55 dBm.

Receive: S units, Transmit (selectable; ALC, relative
RF powaer, or speech compression).

4 phm oulput to speaker, high impedance inpul to
transmitter,

AC power supply/speaker with built-in dual time
12/24-hour clock.

Customer Service Manual.

6-1/8° high x 14" wide x 13-3/4"
(156 X 35.6 X 34.9 cm].

deep

35 Ibs [15.9 kg).

Table lI- Transmitter specifications of the SS-9000.

of die-cast zinc construction with a brushed
metal rim around the entire front panel and
again around the frequency display area. The
panel has a two-tone light/dark gray finish, and
the control markings, which are all cast and
raised from the panel, are painted white. Vari-
ous LED's indicate the setting of functions
such as RIT on/off, Noise Blanker on/off, etc.
The two frequency readouts use green LED
displays. The transceiver is enclosed by a two-
part rolled steel enclosure such that one can
access either the top or bottom half of the inte-
rior. Overall, the external appearance of the
S5-9000 is very impressive. The knobs all have
a very smooth operating feel, and they are well
spaced and logical in their arrangement.

The photographs illustrate what one sees it
one starts to take the top and bottom covers
off of the 55-9000. Although the preceding cir-
cuitry description may have sounded a bit sim-
ple, the SS-9000 is a very complicated ''ma-
chine'' inside. However, it is extremely well
constructed. All of the components are very
neatly mounted, the PC boards are absolutely
“clean,” and there is a generous amount of in-
dividual copper shields around sensitive cir-
cuit areas. The front panel hinges forward for
service accessibility, and all of the main cir-
cuit boards fan out for easy access without
having to use extenders. For service access,
should it ever be required, the construction of
the SS-9000 has to be rated as outstanding.
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Rear panel of the S5-9000. The box on the right contains the bandswitch motor. External connec-

tions are provided for just about any purpose: linear amplifier, ALC, audio connections, PTT, elc

[ :
Just taking the top cover off the unit, one notes
the very clean, well-shielded construction.

RECEIVER
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Overall Gain

Audio OQutput

AGC

Intermodulation Distortion
R0 KL BDRCIOE 50006 000 5 6i0:5 5 668 0000 015 etk

Image Rejection

Second IF Refection .......ccccvrnonsnsonns

First IF Rejection .......

Internally Generated Spurious Signals

RIT ...

0.3 uV for 10 dB (S+N)/N SSB on the 40 thru 10 meter
bands; 0.5 uV on the 160 and 80 mater bands.

2.1 kHz at 6 dB down; 5 kHz at 60 dB down.
CW filters:

CWM: 400 Hz at 6 dB down:
1.5 kHz at 60 dB down.

CWN: 200 Hz at 6 dB down;
1 kHz at 60 dB down.

Less than 1 microvolt for a .25 watt audio output.
1.5 watls into 4 chms at less than 10% THD
Fast-attack with switch selectable Off, Fast, and Slow
decay.

-70 dB.

—-80 dB (except —65 dB on the 17 and 12 meter
bands]).

—90 dB.

-80 dB (except —60 dB on the 40 and 30 meter
bands)

Generally below the noise level; all below 1 uV equi-
valent,

= 250 Hz

Table Ili- Receiver specificatioris of the SS-8000.

The arrangement of the PA stages within the
transceiver is particularly interesting. As can
be seen from the photographs, the PA stage Is
mounted internally with its heat sink and does
not need any fan!

Controls and Operation

Fig. 2 shows the front-panel controls on the
SS5-9000 in detail. Many of the controls are
self-explanalory, and obviously Heath laborec
quite a bil on the subject of which functions
should be assigned front-panel conlrols in or-
der 10 achieve operating ease and clarity, ver-
sus having the fron! panel look like the cockpit
ol a commercial airliner

Separale a.i. andr.f. gain controls are avail-
able as well as a.g.c. selection which includes
an “off" position. The RIT knob is conveniently
located next to the main tuning knob. The
Passband Shift Control will slide the fixed i.1.
filter bandwidth above or below the i.f. center
frequency. The Main Tuning is noted as adjust-
ing the receive frequency in 100 Hz steps and
that is true, but the coverage per revolution is
5 kHz. The meter indicates S units in receive
and a.l.c., power output or compression level
in transmit. The Meter Select pushbutton
changes the meler function, and as it is alter-
natively depressed, the LED's for ALC, PWR, or
COMP will be illuminated. In a similar manner, if
the pushbuttons for TUNE, RIT, or NB are de-

One shielded cover hinges upward to reveal

still more PC boards and individually shielded

assemblies. Note the heatsink on the left for
the internally mounted PA stage.

pressed, the LED's above them will illuminate
1o Indicate an "on’’ status. The Power Output
control allows one to adjust the power output
from a few watts to the nominal, full 100 watts
output. Although the power output scale on
the panel meter is supposed 10 be only a rela-
tive indicator, it does, in fact, indicate almos!
the exact power outpul over the 20-100 watl
range. The Speech Compression control, al-
though It is not indicated in fig. 2, does have a
click-stop "‘oft”’ position at its extreme CCW
rotation point. The two pushbutions below the
main tuning knob provide for a frequency scan
function. If either the up or down button is de-
pressed, the receive frequency will be scanned
accordingly. The operation is completely a
manual start/stop one, The rate ol scanning
can be set internally to be from 2.5 to 270
kH2z/sec.

Any user should find most of the controis to
be exiremely easy to understand. The push-
buttons under the dual frequency display are
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more shielded assemblies and the PA heat-
sink again on the left side.

Lost Lost
Memaory
D—-M D-—-M
Left Right
digital display digital display
(VFOI (VFQI

Fig. 2- Front-panel controls on the SS-9000.

Fig. 3- Basic memory system in the S5-9000.
If the D— M pushbution under either display is
depressed, the frequency from that display
goes into memory. Whatever frequency was in
memory is lost. A separate D=M pushbutton
under each display allows one to toggle the
displayed and memory frequency without
changing the memory frequency.

also extremely easy to use, but they do require
just a small bit of explanation. Between the
two frequency displays there are four LED's.
The upper sel has red LED s and is associated
with the T (transmit) pushbutton. The lower set
has green LED's and is associated with the R
(receive) pushbutton. By using the pushbut-
tons, one can set the night or left digitally dis-
played frequency to be both the receive and
iransmit frequency, or one 1o be the receive
frequency and the other the transmit frequen-
Cy, or vice versa. So, split frequency operation
is possible over the complete extent of any
one band.

The pushbuttons marked D and M with the
arrows control the memory function on each
band. The memory operates as shown in fig. 3.
There is one memory per band, andiftheD—M
pushbutton under either display Is pressed,
the displayed frequency will go into memory,
arasing whatever frequency was in memaory.
The displayed frequency does not change, so
one can go on tuning. The D=M pushbuttons
under each display simply exchange the dis-
played frequency and the frequency in mem-
ory. One push on the switch will call up the
memory frequency on the display, and anoth-
er push will restore the originally displayed fre-
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WIRE & CABLE

AG-213 mil spec. .. 27.5¢iN
RG-214 mil spec . . . 51,4000
RG-8U toam, 95% braid. .. .. 24eiMm
RG-BX foam, 95% braid (Mini E} 12¢/M
RG.58AU mil. spec . . 10 5¢/
RG-174 micro. mil_ ,-.pec 8 SeMt
RG-11AU mil spec = 2agitt
AG-59U foam, 95% braid_ 11.5¢/1
AG-59U mil. spec. .. 11 .5¢M
RG 59U foil TV iype . . . 6. 9gMt
300 ohm lidl:llrtmlpn-l! ins. .Beim
450 ohm ladder line poly ins 10¢/11
450 ghm ladder line bare, 100f1_ . . $12.00m
Bconductor rolorcable 2#186822). 1SS
8 conductor rotor cable, heavy duly(28166818). . 34/
4 conductor rotorcable, 10011 . . $5.00
14 Ga. Stranded Copperweid, 70 ft roil 5495
14 Ga Stranded Copperweld, 140 ft roll 5900
12 Ga. Solid Copperweld 50 ft multiples . Beiht
14 Ga. Solid Copperweld 50 ft mulliples Gt
18 Ga. Solid Copperweid 50 ft mulliples . 4gin
14 Ga. Stranded Copper. .. Bg/n
B Ga. Solid Aluminum 50 it multiples . Beg/n
ANTENNA ACCESSORIES

Amphenol PL-259 . Al Thelea
Ceramic insulators dngbﬂﬂﬁlstmm ... .B5¢/40¢
ALPHA DELTAPROD . .BIG DISCOUNT
Coax seal, roll . . R o e ..$1.95
W2AU balun 1.1 ordd 31425
W2ALU END-sulator. .. .. .. . e $1.35
W2AU traps 10, 15, Eﬂnrdﬂmlr ... $18.85/pr
W2AU new 30 mir traps . 524 00ipr
W2AU traps 7T5or80mir. . .. .. $26.25/pr
VAN GORDEN HIi-Q 1:1 balun . . . $9.95
VAN GORDEN Ceanter insulator, e 39.75
AMERITRON RCSB remote coax swilch. 511295
BAW 375 or 376 coax switch, . .. . $21.15
BAW 593/595 coax switch l?ﬂ 001827, 35
DAIWA coax switch CS 201/401 $19 95/861.95
TOWERS

HY.GAIN CHANK UP AND UNIVERSAL ALUMINUM
TOWERS AT BIG DISCOUNT

5 1t heavy duly Iripod tower $17.95
10 11 heavy duly tripod towes $4195
15 11 heavy duty Iripod tower 159 95

FREE FREIGHT ON HY-GAIN TOWERS CALL ORWRITE
FORPACKAGE QUOTEON HY-GAIN TOWER, ANTENNA
AND ROTOR, FREIGHT FREE

ANTENNAS AND ROTORS

HY-GAIN New Explorer Triband . .. B26T7 95
HY-GAIN AR-2ZXL/ICD-45I11. $58 957810275
HY-GAIN HAM V/Tailtwistar $104 055241 50
HY-GAIN TH2ZMK3STHAJRS .. $13297%154.50
HY-GAIN THSMKZS/THTDXS .  $306.00/8375.00
ALLIANCE HD7IU110. .. $98.00/%43 .00
HUSTLER 4aBTVISBTV . . .. $85.00/3105.00
HUSTLERBBTV new 6 band vartical $12325
HUSTLER GE144BIGT144. . .. $75.00/$105.00
VAN GORDEN All Band Dipnle i,’l'unur m-q 'd)...... 52495
BUTTERNUT HFBV. ... = . .$108.29
BUTTERNUT TBRYGOHD. . ... . ... . 34750
BUTTERNUT AMK-11/STR-11.. .. ., §37.901$25.50
BUTTERNUT 2ZMCV/IZMCY-5_ . _ .. L $27.00/$32.65
MINI-PRODUCTS HQ-1 Mini Quad, . . . ., ... 513505
BAW 37015 All Band folded dipole. . . . . .- $130.85
BAW AT-B8010, 15, 40, BOmtrtrap dipole, . ... 545,50

BAWAV-25AllBandVertical . . ... ... .. ...... $80.95
LARSEN LM-150-MM 5/8 2mtr mag mnt
AVANTI HM151.3G........ "
ANTENNA SPECIALISTS. . . ... a Cllr
ALL OTHER HY-GAIN., HUSTLER, LEHEEH AND BAW
ANTENNAS IN STOCK AT BIG DISCOUNT. CALL OR
WRITE FOR QUOTE

STATION ACCESSORIES

Bencher Paddies, black/chrome. o0 $35.00/842.75
DAAKE TV-3300 tkw lowpass filter. .. ... ... ._ 53105
VIBROPLEXPROD. .. ___ .. _ . ALL AT BIG DISCOUNT
SHURE 444D dual imp.mic. .. .. ... 54095
DAIWA Meters 520054800550 . . . mrmmmm
DAIWA Meters 6208683077208 . . $105.00/5124 05/5 145 95

DAIWA Tuners 419518, .. __ . $180 008272 95
DAIWA Keyers DK200V210. .. . .. .566.98/579.20
DAIWA ALL MODE 2 METER LINEARS

OwHOw 150w . ... ... __._....%6950%8125008260.00
DAIWA Audio Filters AF 406K/S06K $81.50/897 96
AMERITROMN AL-80 ... 358995
AMERITRON ATFHMTFEB, i ... ..58300:990.95
NYE VIKING MBIVO2IMBY Tuners .. $374.00/5441.00
NYE VIKING Jkwiowpassfilter. . ... .. _......532550
TELEX HEADPHONES C1210/1320. . ... .. $27.500838.25
TELEX HEADSETS Procom 200300 . .. .. S$7TO.BOVST2.00
MFJPRODUCTS. ... ....... JALL AT BIG DISCOUNT

VOCOM 58 2mitr cnllipslhh ant. $14.50
ASTRON Power Supplies . . . M..I.M’AIIG WHT
SPECIAL—Free Shipping on BUTTERNUT HFEV & Ac-
cessories Purchased with HFEV (Continantal U.S. Only)

FAST SERVICE—SAME DAY SHIPPING
SHIPPING CHARGES ADDITIONAL, PA RES. ADD 8%
SALES TAX, PREPAY BY CERT. CHECK OR MO AND
TAKE A 2% DISCOUNT OFF THE ABOVE PRICES.
PRICES SUBJECT TO CHANGE.

PLEASE SEND STAMP FOR FLYER.
E We Export Anywhere. D
LA CUE COMMUNICATIONS
132 Village St. Johnstown, PA 15902

ﬂﬂr 536-5500
HOURS M-F 8:30 till 6:00 » SAT 8:30 till 4:00

Band Low Freq. (MHz) High Freq. (MHz)
10 28.000.0 29.700.0
12 24.890.0 24.990.0
15 20.925.0 21.760.0
V7 17.699.0 18.200.0
20 13.925.0 15.000.8
30 10.100.0 10.150.0
40 6.925.0 7.375.0
80 3.425.0 4.075.0
160 1.745.0 2.055.0

Table IV- Actual SS-9000 frequency coverage.

guency. The frequency written in memory is
not affected by use of the D=M pushbutton.
The transceiver will also remember which
v.f.o. was set up for receive and transmit on
each band. The dual v.f.o./memory system is
not the most elaborate one found in a manual
transceiver, but it is very straightforward and
easy to use.

Performance

Table | indicated that the actual frequency
coverage extended beyond some band edges.
The actual frequency coverage of the SS-9000
unit tested is shown in Table IV. As can be
seen, there Is quite generous extended cover-
age on some bands. It's only too bad that the
30 meter coverage couldn’'t be exiended
down to 10.0 MHz.

As was mentioned before, the arrangement
of the various controls is nicely done and the
transceiver is very easy to use in practice. The
5 kHz tuning rate is a nice compromise for
5.5.b. and c.w. tuning, especially when using
the narrow c.w. filter. Unfortunately, one has
to take the top cover off to set the scan tuning
rate and once it's sel, that's it. The front-panel
selection of two tuning or scan rates would
have been a helpful feature. The manual tun-
ing ““feel” is excellent—smooth without being
100 loose. The simple pushbutton marked Tune
IS a very greal convenience feature, and il's
hard to understand why more transceivers
don't have such a feature. When the pushbut-
ton is depressed, the transceiver is keyed in
the c.w. mode. Since the PA is automatically
s.w.r. protected, to adjust an antenna tuner,
tor instance, one simply presses the Tune but-
ton and adjusts the tuner. The power output
automatically comes up as the tuner is adjust-
ed to present a 50 ohm load to the SS-9000.

On receive, one gels the impression that re-.

ceived signals sound very “‘clean.” This was
confirmed by bench measurements which
showed the SS5-9000 to easily meet its claimed
specifications. A few very minor spurious sig-
nals (equivalent to less than 0.5 xV) were
found on the upper end of 10 meters, but they
would never be noted in actual operation. The
s.5.b. selectivity 1s adequate except for ex-
treme conditions when a bit better shape fac-
tor would be helpful. The passband shift is
moderately helpful under bad QRM condi-
tions. The RIT control actually had a range of
+400 Hz and was perfeclly adequate for
5.5.b. or c.w. use, bul the received frequency
display does not indicate the offset set by the
control. The display itself is perfectly stable
and flicker-free. It is also easy on the eyes with
its green color. Heath does nol give overload
specifications and overload measurements
were not made, due to a lack of time before
changing QTH's, but the impression one gets
when operating the lower end of 40 meters at
night is that the SS-9000 can easily hold its
own. The noise blanker is very effective
against almost any impulse (e.g., ignition) type
noise. Overall, on receive the SS-9000 demon-

strates excellent performance, although
some operators might like to have more QRM
fighting aids (e.g., variable bandwidth tuning
and a notch filter).

On transmit, the SS-9000 also easily meets
its specifications. The power output ranged
from 105 to 110 watts over the entire range of
the transceiver. The PA was absolutely stable
with any type of mismatched load. With a pro-
per load, it easily maintained full power output
for repeated full 5 minute perniods before the
automatic circuitry started 1o reduce the out-
put to prevent overheating. There is no fan, so
operation is perfectly quiet. On s.5.b. the third-
order IMD products measured a respectable
— 32 dB. Keying is smooth and semi-break-in
Is possible since the VOX delay time can be
used to adjust the transmit hold-in time onc.w.,
Sidetone monitoring is provided with adjust-
able level at a fixed 800 Hz frequency. The r.f.
speech processor is very effective, and nu-
merous on-the-air reports of ‘'very, very
good'' audio were received (a common, medi-
um-impedance dynamic microphone was
used). The only awkward thing about the pro-
cessor is that one must note the meter scale
reading when the meter is set to Comp with the
lune switch activated and then adjust the
compression-level control to that same meter
reading while transmitting. There is no sepa-
rate ""‘compression’ scale on the meter.

Terminal Interface

The 25-pin "D’ connector on the rear panel
of the SS-9000 is the key to unleashing the real
capabilities of the transceiver. It is the RS-
232C signal-level standard infout terminal
which allows the {ransceiver to interface with
an ASCII terminal, modem, or computer. If you
have a Heath H-19 or Zenith Z-19 video termin-
al, you just plug the extension cable that
comes with the terminal into the SS-9000. If
you do not have that equipment, instructions
are given for general interconnection,

Commands will be accepted by the trans-
ceiver to control and monitor all functions that
are under the control of the microprocessor in
the order received, and if they are not in the
proper syniex, the transceiver will generate
one of 12 error codes (e.q., numbers which will
indicate attempted out-of-band operation, im-
proper switch command, etc.). The same com-
mand that can be used to set a parameter toa
particular value also allows one to examine
the currently set value of that parameter. Ta-
ble V shows the commands accepted by the
transceiver. One can, for instance, note that
one command will print the current setting of
the bandswilch, and then the same command
can be used, if desired, to change bands. Ex-
pressions are used to specify frequencies for
either the display or memory. The transceiver
can do numerous things under terminal con-
trol which it cannot do under manual control.
The scan rate can be set as desired, frequen-
cies can be added to or sublracted from the
left or right displays or memory on different
bands, memory frequencies may be com-
bined for use on one band instead of having
just one memory per band, etc. Basically, the
S55-9000 can be commanded by a terminal to
do anything except turn itsell on.

In practice, this means that one can sit at a
terminal and completely control the transceiv-
er. For example, one might ask for a listing of
frequencies and various control settings.
Then by keystroke, one can change bands, put
different freguencies in the v.f.o.'s, tune or
scan up and down from a se! frequency, ad-
just the passband shift, etc. On s.5.b. one still
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COMMANDS
BR[ate]= Prints the current Baud Rate setting. SWlitch]= Releases all switches to their phvsical settings
BR[ate]=n Sets the Baud Rate setting NOTE: This includes the BAUD RATE switches.
where: n = 50, 75. 110, 150, 31M, 400, 1200, 1800, Liock] Locks all switches to their current state.
FiNMY, 2301, AGIHI, 481N, 72INH), or YHii)
PSiwitch] Prints the switch settings. NOTE: An 7L [locked)
BA|nd]= Prints the current Band switch selting appears alter any switch setting that was sel froan The
BAlndl=n Rotates the Band switch to the n meter band terminal
whare: n = 16{0], sfo]. 4lo], 3lal, 210, 17, 15, 12, or PFlreq) Prints the Eregquencies inomeory for all baneds
1103] PFlreql<band= Prints the frogquencies in nmory for - band -
wheret « land -« 18 one of the vadlaes for o listed i the
. BA|nd | commmand [see alwwe] NOTE: The freguon
MO|del= Prints the curren! Mode switlch setting cics that: are selocted Tor rooeive and transsail are
MOidel=n Sets the Mode to n indicatedd by R amd T, respectiveds
e ; Rl|ndicalor] Togeles the neceive indicitor for the current band
where: n = LO|wer|. UP]per]. 1"."-|11I£-|. Mledium]. Rl|ndicator] Togeles the receive indicator for <bamd
Nlarrowl. or R[TTY | Chanis.
SHIift]= Prints the current PASSBAND SHIFT switch setting. Tl ndicator] Fogeg bes the tramsomit andicator Tor the current band
SHlift]=n Sets the Passhand Shift to n.
= I - Tlindicator] Toggles the transmit indicator for
where: n = -6|00]. —4jo0], —2|00]. - 1{00). 0, 1{00]. Pl . Shand=
2100). 4]0
_ RE]ceive] Sets the Receive mude.
Slean]= Prints the current SCAN switch selling
Slcanj=n Sets the Scan rate lo n TR{ansmit] Sets the Transmil mode.
where:n= 1. 2. 0. 4. 5.0, 7.8, 49 1 11,12.13,. 14, 15,
or 16. NOTE: 1 = approximatelv 2.5 kliz
per u-:_umri: 16 = approximaltely 300 kHz Table V- Terminal commands for the $5-9000.
i""' SECnn

A look inside the PS-9000 power supply. Note
the hefty heatsink on the right side for the reg-
ulator pass transistors.

needs audio infout connections to the trans-
ceiver. However, with a suitably equipped ter-
minal, c.w. and RTTY can be automated for all
practical purposes.

Since the SS-9000 can be terminal-con-
trolled, it can, of course, be operated by a
computer program. What sort of program one
might want to devise is left up to the imagina-
tion. One could write a program for the trans-
ceiver 1o check certain frequencies on certain
bands at specific times, to scan specific band
segments at certain times, to set up itself for a
certain mode of operation on a specific fre-
guency al given times, etc. If a signal-recogni-
tion device could also be integrated into the
sysiem, a computer program could be written
such that the transceiver would search vark
ous segments of various bands and sound an
alarm when a specific signal is found. It prob-
ably will not be too long, for instance, before
stations who like to keep DX schedules will be
using computer-controlled transceivers to au-
tomatically search out the best band, includ-

ing crossband possibilities, and frequencies
with the least QRM for their schedules imme-
diately before the schedule time starts and to
set up the transceiver at each end for opera-
tion,

The software demonstration package (5%
inch diskette) which comes with the SS-9000
doesn’t suggest anything like the foregoing
idea. However, it does introduce one (o ter-
minal control of the S5-9000 in a very practical
manner by asking the operator to perform vari-
ous control functions from a keyboard and
then performing various control functions on
its own for illustrative purposes. Although it
has a "'teaching  function, it also illustrates
how the SS-9000 can be controlled by a com-
puter program.

Antenna Switch Interface

The bandswitch on the SS-9000 is con-
trolled for non-manual operalion by a motor
assembly on the rear of the transceiver. The
motor assembly has some external connec-
tions such that it can be interfaced with the
Heath SA-1480 Remote Coax Switch. When
this is done, any one of up to five antennas can
be automatically selected when the band-
switch on the SS-2000 changes

Accessories

The main accessory for the §5-9000 is the
PS-9000 power supply. It is styled to match the
SS-9000 and basically supplies a regulated
13.8 v.d.c. output with a 25 ampere intermit-
tent or 15 ampere continuous rating. It has
current limiting and thermal protection but no
apparent over-voltage crowbar circuitry. Fil-
tering in the unit is mainly provided by a hefty
39,000 mF capacitor. Construction is quite
rugged, and it can be set up to operate on
110/220 volt, 50/60 Hz

The unit also contains two independent
2400-hour format clocks and a good-quality
speaker. Two separate line cords are provided
so the clocks can remain on an unswitched
line and the power supply itself can be con-
nected to a slation’s "'big swilch™ a.c. line.
The clocks can be set by front-panel pushbut-

tons, and an internal adjustment is provided to
set the brightness of each clock. The clocks
use the line frequency for timing purposes and
must be reset if an a.c. power interruption
should occur

The only other accessory for the SS-9000 is
a service manual costing $35.00. The owner's
manual which comes with the 55-9000 gives
very complete and clear installation and oper-
ating instructions. However, the SS5-9000 is a
complex unit, and it makes good sense for de-
tailed service information to be contained in a
separate manual. The manual itself was not
examined, but considering the clarity of the
owner's manual and all other Heath manuals,
it undoubtedly is of the same high gquality.

Summary

The SS-9000 is a very high quality transceiv-
er in every respect—construction, perfor-
mance, and control. It is also an expensive
transceiver. In considering purchase of the
unit, one primarily would have to balance the
cost of the unit against one’s anticipation of
making use of its extraordinary terminal con-

trol possibilities. W

A rear view of the PS-9000. Separate line
cords are provided for the power supply/clock
circuits and there are two circuit breaker re-
sets (one for each of the two 110 V primary
windings on the power transformer).
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