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FULL 4 MHz MULTI-MODE TRANSCEIVER

ICOM’s new IC-211 maximizes band coverage, speed, performance and convenience like no other trans-
ceiver in the 2 meter world. This Maximizer’s single-knob dial provides all 4 MHz in a flash, right to your
single fingertip! The IC-211 maximizes read-out speed with positively no time lag or backlash in display sta-
bility, even in modes using 100 Hz steps. The 1C-211’s freewheeling dial, with its superb inertia clutch, is in-
stantly coordinated with the high speed, computer circuitry controlled synthesizer’s seven digit read-out

using an optical chngper. There is absolutely no mechanical connection between the smooth, bearing
mounted flywheel knob and the two dual-tracking VFO's, which come built into your 1C-211.

® Single knob frequency selection: The ® Remote programing: The IC-211 LSI chip
I1C-211 is synthesized with convenient single ﬂruvides for the input of programing digits
knob frequency selection over the entire 4 om a remote key pad, which can be com-
MHz. No more fussing with two or more knobs bined with Touch Tone® circuitry to provide
just to check what is going on around the simultaneous remote program and tone.
band. One easy spin of the dial does it all. Computer control from a PIA interface is also

possible.
® Two VFO's built in: The second VFO, which

is an optional tack-on with most other trans-
ceivers, is an integral feature in every IC-211.

Variable offset: Any offset from 10 KHz
through 4 MHz, in multiples of 10 KHz, can be
programmed with the LSI synthesizer.

FM stability on SSB and CW: The IC-211
synthesis of 100 Hz steps makes SSB as stable
as FM. This extended range of operation is
attracting many FM’ers who have been oper-

ating on the direct channels and have now
discovered SSB.

The new IC-211 is the very best and most versatile 2 meter transceiver made: that’s all. For more informa-

tion and your own hands-on demonstration, see your ICOM dealer. While maximizing performance, the
IC-211 minimizes impatience: yours is ready for delivery now.

Maxzimize the new repeater band: both the

IC-211 and the 1C-245/88B now operate the new
FCC repeater specirum with no modification
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VHF UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

ICOM WEST, INC. ICOM EAST, INC. ICOM CANADA
7087 Victoria Drive

Suile 3 Suite 307
13256 Northrup Way 3331 Towerwood Drive Vancouver B.C. V5P 3Y9
Believue, Wash. 98005 Dallas, Texas 75234 Canada

(206) 747-9020 (214) 620-2780 (604) 321-1833




\#/ YEARS AHEAD WITH YAESU!

YOUR DREAM STATION COME TRUE!
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® Yaesu Electronics Corp., 15954 Downey Ave., mligw
Paramount, CA 90723 - (213) 633-4007 -
he radio.

® Eastern Service Ctr., 613 Redna Terrace '
Cincinnati, OH 45215




The age of tone control has come to
Amateur Radio. What better way to utilize
our ever diminishing resource of fre-
guency spectrum? Sub-audible tone
control allows several repeaters to share
the same channel with minimal geo-
graphic separation. It allows protection
from intermod and interference for
repeaters, remote base stations, and

We make the most reliable and complete
ine of tone products available. All are
totally immmune to RF, use plug-in, field
replaceable, frequency determining
elements for low cost and the most
accurate and stable frequency control
possible. Our impeccable 1 day delivery
s unmatched In the industry and you are
protected by a full 1 year warranty when




TS-1 Sub-Audible Encoder-Decoder « Microminiature in
size, 1.25°x2.0"x .65 = Encodes and decodes simultaneously »
$59.95 complete with K-1 element

TS-1JR Sub-Audible Encoder-Decoder « Microminiature
version of the TS-1 measunng just 1.0 x 1.25" x b3, tor hano-
held units » §79.95 complete with K-1 element

ME-3 Sub-Audible Encoder « Microminiature in size
measures 45 x 11" x 6" « Instant start-up « $29.95 complete
with K-1 element

TE-8 Eight-Tone Sub-Audible Encoder « Measures 2.6 x
20" x .7" = Frequency selection made by either a pull to ground
or to supply « $69.95 with 8 K-1 elements

PE-2 Two-Tone Sequential Encoder for paging « Two call
unit « Measures1.25 x 2.0 x 65 « $49.95 with 2K-2 elements

1 Il"l- ._. T

T T R R

SD-1 Two-Tone Sequential Decoder « Frequency range is
268.5-2109.4 Hz » Measures 1.2 x 167" x .65 « Momentary
output for hom relay, latched output for call hight and receiver
muting built-in « $59.95 with 2 K-2 elements

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder »
Frequency range is 67.0-263.0 Hz sub-audible or 1650-4200 Hz
burst-tone « Measures 425" x 2.5 x 1.5 « §79.95 with

12 K-1 elements

ST-1 Burst-Tone Encoder » Measures 95" x 5" x
K-1 measurements « Frequency range is 1650-4200 Hz «
$29.95 with K-1 element
COMMUNICATIONS

J SPECIALISTS
L 426 W. Taft Ave., Orange, CA 92667/

(/14) 998-3021




Editor:

Robert Baker WB2GFE
15 Windsor Dr.

Arco NJ 08004

ARRL DX COMPETITION
Phone
Starts: 0001 GMT Saturday,
February 4
Ends: 2359 GMT Sunday,
February 5
Starts: 0001 GMT Saturday,
March 4
Ends: 2359 GMT Sunday,
March 5
cCw
Starts: 0001 GMT Saturday,
February 18
Ends: 2359 GMT Sunday,
February 19
Starts: 0007 GMT Saturday,
March 18
Ends: 2359 GMT
Sunday, March 19

These rules were taken from last
year's contest. Please check the
December issue of QST for complete
rules and any last minute changes.

griefly, the rules are as follows: All
fixed station amateurs, worldwide, are
invited to participate. All amateurs in
the 48 states and Canada will try to
work as many stations in other parts
of the world as possible. All other
stations will work only W/VE stations.
Entries may be in either the CW or
phone section; each is scored in-
dependently. Entries are further
classified as single- or multiple-
operator stations. Single-transmitter,
multi-operator stations will be
recognized as a distinct category from
multi-transmitter, multi-operator sta-
tions. Two transmitters on the band at

CON

the same time are prohibited. Single-
operator stations may enter in either
the all band, high band, or low band
categories. High band is 20, 15, and
10 meters, while low band is 160, B0,
and 40 meters. Operating on a band
not allowed in your class is permitted,
but those points will not be counted
toward your total score. Crossband
and crossmode contacts are not
allowed.

EXCHANGE:

W/VE stations will send RS(T) and
state or province. All others send
RS(T) and power. KH6 and KL7 are
considered D X.

SCORING:

Score 3 points for each completed
QS0. Each station may be worked
once on each band on each mode for
contact and multiplier credit. Final
score is the total number of QSO
points times the total number of
countries on each band (for W/VE
stations), or the total number of
continental states plus VE/VO
licensing areas worked on each band
(for DX).

AWARDS:

A plague will be awarded to the
highest single operator DX phone and
CW station (non-W/VE) in each con-
tinent. On both phone and CW, a
certificate will be awarded to the
highest scoring station in each cate-
gory and classification in KL7, KHB,
each ARRL section, and each country
where a valid entry is received. Also, a
certificate will be awarded to each

(L

non-country winner DX entrant
making 1000 or more QS0s on either
mode. ARRL-affiliated clubs may also
participate in club competition as
described in QST.

LOGS:

A summary sheet, log sheets, and
DX check-off sheet for each band
used is required from all W/VE en-
tries. DX entries must submit log
sheets and a summary sheet. Separate
logs, summaries, and check sheets are
required for each mode used from all
entries (no check sheets for DX). Logs
and forms are available from: ARRL,
225 Main St., Newington CT 06111.

ARRL NOVICE ROUNDUP
Starts: 0001 GMT Saturday,
February 4
Ends: 2359 GMT Sunday,
February 12

The contest is open to all amateurs
in any ARRL section. Operating time
must not exceed 30 hours total during
the 9 day period, while off periods
may not be less than 15 minutes at a
time. Times on and off must be
entered in your log. Crossband con-
tacts are not allowed. Novices may
work anyone, while non-Novices must
work Novices only. Each station may
be worked only once regardless of
band.

EXCHANGE:

RST and ARRL section.

SCORING:

Each completed QSO counts one
point. The total multiplier is the
number of ARRL sections and foreign
countries worked. VE8 counts as a
separate section. The final score is the
number of QS50 points plus your
ARRL code proficiency credit (15
wpm = 15 pts.) times the total multi-
plier.

AWARDS:

Certificates will be awarded to the
highest scoring Novice in each ARRL
section. Multi-operator or high class
licenses are not eligible for awards,
but the top ten scores will be listed in
the results.

LOGS:

Use official ARRL forms available
from: ARRL, 225 Main St., Newing-
ton CT 06111. All entries should be
sent to this same address.

Please check the January issue of
QST for any last minute changes in
rules or operating times.

QCWA QSO Party
Starts: 2400 GMT Friday,
February 10
Ends: 2400 GMT Sunday,
February 12
Points based on number of QCWA
members contacted multiplied by the
total number of chapters contacted.
Contest open to members only. Sam-
ple log and complete rules included in

Continued on page 23

Top 10 out-of-state scorers:
NEMU Calif 10,944 points
K9BG mn 6,840
W7ZMD Ariz 5,684
WB2Vvww NJ 5,096
K6X0 Calif 4872
KOWA i 4 648
VE4RF Manitoba 4032
WB@EVQ S Dak 3,942
KL7IUN Alaska 3,888
NOAW Wisc 3872
Top 10 Washington state scorers:
VE7ZZ/W7 Clark county 260,952 points
W7VRO Whatcom 238422
N7GM Walla Walla 211,442
K7SS + King 109,872
K7RA
WA7GVM Skagit 103,896
N7AM Kitsap 60,156
K7LFY/7 Mason 58,688
WAT7YCZ Whatcom 55,440
WB7BFK Island 45312
K7NF/7 Jefferson 37,000

Feb 4-5 ARRL DX Contest — Phone
Feb 4-12 ARRL Novice Roundup

Feb 10-12 QCWA QSO Party

Feb 11-12 10-10 Intemational Net Winter QSO Party
Feb 18-19 ARRL DX Contest — CW

Feb 25-26 French Contest — Phone

Mar 4-5 ARRL DX Contest — Phone
Mar 18-19 ARRL DX Contest — CW

Mar 25 BARTG Spring RTTY Contest
Apr 1-2 TENN QSO Party

Apr 1-3 QRP QSO Party

Apr 89 Open ARRL CD Party — CW
Apr 15-16 Open ARRL CD Party — Phone
Apr 22-23 Zero District QSO Party

June 34 IARS/CHC/FHC/HTH QSO Party
June 10-11 ARRL VHF QSO Party

June 24-25 ARRL Field Day

June 24.-25 First REF Ten Day

July 4 ARRL Straight Key Night

July 89 IARU Radiosport Competition
Sept 9-10 ARRL VHF QSO Party

Oct 14-15 ARRL CD Party — CW

Oct 21-22 ARRL CD Party — Phone

Nov 4-5 ARRL Sweepstakes — CW

Nov 18-19 ARRL Sweepstakes — Phone
Nov 18-19 Second REF Ten Day

Dec 2-3 ARRL 160 Meter Contest

Dec 9-10 ARRL 10 Meter Contest

1R

counties!

RESULTS OF 1977 WASHINGTON STATE QSO PARTY

Special note: W7GHT operated mobile from 24 different counties during
the contest period, being the only station entering from 15 of the 24




think of yourself as an

antenna expe

—you select your components!

Get optimum performance band |
for band. Choose from medium// |
or high power resonators tor \

your favorite bands. ‘

: For convenience, use the
0 '
. Fold over, 360° swivel mast for . ffiiatar eiaintaas Sit

quick band change or easy :
garaging Selectfomwo ki SRS
versions, fender/deck or bumper Hiaronnact

mount location. Get exceptional reports,
broadest bandwidth,

lowest SWR. Use withany |
convenient length 50 ohm |
coax. Matching devices ,

Stainless steel ball mount, 180° not required.

. adjustable, commercial duty for
superior mechanical and electrical

performance.

...and you'll mobile
with the experl:s foremost
choice...

- Get fixed station reports from
| ~your mobile—operate 6-10-15-
~ 20-40-75 or 80 meters withthe
 experts and join the vast k
‘majority using Hustler for nearly
4 two decades. |

Model BM-1 ¥ (= "
Bumper Mount " the home of originals

Model SSM-2 Ball Mount # | @ EB

[ | Available from
| " all distributors
Model MO-2 Standard who recognize the best.

M { QD-1 Mount RM t IC

- ode E Mudet L-14-240 Location 400 Watts PEP HBUJ' fon 5 N2
Quick Disconnect Mil Spec Super

50 Ohm Feedline Model MO-1 Resonators COWOt'm
Modsi RSS-2 Ao o RM(S) 15800 Commerce Park Drive
Resonator Spring Fender 2 KW PEP B k k. Ohio 44142
Location Greatest Coverage rookpark, Unio

HUSTLER ANTENNA PRODUCTS —for sixtean Hustier designs are patented under one or more of the [2161 26?-3150
ears—ornginal designs—created and manufaciured following assigned 1o New-Tronics Corporation 3287732,
y American ingenuity, labor and matenais—used by 3513472, 3419869, 3873985, 3327311, 3509214, 3582051

communicatars throughout the world
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Looking West

Bill Pasternak WAGBITF
24854-C Newhall Ave.
Newhall CA 91327

I’d like to introduce a new friend to
you — John Zell WABAEH. John is a
very special person to me and others
because of something he has just
completed. No, not a new DX cham-
pionship or anything like that. John
has Just released his first record
album, titled "My Tribute — Thank
You, Lord.”

For the past ten years, John has
been solo trumpet player for a rather
well-known orchestra, that of Law-
rence Welk. Many of you probably
have seen John on TV hundreds of
times. He is the young-looking fellow
in the extreme left of the orchestra’s
trumpet section, However, | guess that
very few, if any, of you knew that
John was also an active amateur oper-
ating both low bands and VHF FM.
Those of us who have come to know
John on a personal level, to have him
as a friend, consider ourselves honored
— not because of his celebrity status,
but because in John one finds the
epitome of a good human being, a
person who possesses true love for all
mankind.

Listening to John play, especially
solo, this love of all people shines
through. You can actually feel it. His
new album on Manna Records
(MS-2053) is of Christian music. It's
an album he has dedicated to his
belief in God and in his fellow man. |

am not a Christian, yet the feeling of
love and joy that surrounds me each
time | play this album is almost
overwhelming. | feel happy listening,
and | know of no greater gift that any
man can give others than sharing
happiness. Therefore, we dedicate this
month’s “Looking West"” to John Zell
WABAEH and the joy of his music,
Ham radio needs more like John,

THE "WHERE DO WE GO
FROM HERE” DEPARTMENT

I'd be lying if | said that | was upset
over the Commission's last minute
decision to “‘stay” implementation of
the Report and Order on Docket
21033, I've probably spent way too
much time on this topic already, but,
as you are well aware, the stay places
this whole matter in a new light, It
gives us time to reassess our needs and
values, to reach for better alternatives.
In my just-filed reply comments, |
may have stumbled across a few. For
your consideration, here they are.

Yes, | suggested that the Commis
sion open 1445 through 1455 MHz
to relay activity, but that it not
permit FM repeaters to utilize this
spectrum. Rather, | suggested that the
FCC approve only relay systems that
meet the criteria of already existing
narrowband spectral activity, such
entities as SSB repeaters and linear
translators. In this way, new frontiers
of technological growth can be fos
tered while the rights of all spectrum
users are retained. | requested the

John Zell WABGAEH with his boss, Lawrence Welk,
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same for 220 as well. | also requested
that the FCC open the entire six
meter band, 50 through 54 MHz, to
amateur relay activity as an alternative
to expansion of either two or 220, It's
my feeling that we must populate six
or lose it. | prefer a large amateur
population.

As | have stated herein before, |
want to see "“"WR" special repeater
callsigns retained. Suppose all ama-
teurs could put up a repeater whether
such systems were needed or not.
They have the money to buy the
machine and an ego that says "‘go do
it." Ah ... but there is no space for
their new “‘ego box.” So, they plop
down atop existing activity and begin
wreaking havoc on amateur society.
Finally, after everything else has been
tried to no avail, the local coordinator
seeks a "show cause/cease and desist
order’”” from the FCC. Does the
machine go away/ No. It simply
changes callsign and the whole process
begins again. The “bad guy" simply
transfers ownership of the repeater
system to a friend. The way the
Report and Order presents itself, that
probably would happen more times
than not. Eventually, if things got far
enough out of hand, one of two things
might happen. For sure, the Com-
mission would probably return to a
very strict filing system before any
amateur could place a repeater in
operation, or even continue to operate
one now in operation. Remember, the
FCC always tends to overreact to
most situations. The other alternative
might be to require “mandatory”
channel coordination prior to issuance
of a repeater callsign. At present,
coordination is not required by the
Commission, but all amateurs of good
will do avail themselves of local volun-
tary coordinators and councils to
minimize potential conflicts with
others. Right now it's voluntary, but
if things went wrong in repeater dereg-
ulation, the reaction might find us all
having to go to the FCC itself to get a
repeater pair. That is, if they felt our
proposed system had merit! I'd rather
deal with my amateur peer group than
a federal bureaucracy. | suspect that
you would, too.

Therefore, | requested (again) that
special WR prefixes and specific li-
censing of all repeater stations be
retained. | additionally asked that
they make the remote/base concept of
operation inherent in each amateur’s
license as a method of stimulating
individual and collective experimenta-
tion into the frontiers of relay com-
munication not yet explored. An in-
herent remote/base privilege, along
with separate recognition and minimal
requlation of such by the Commission,
will be a stimulus to technological
growth.

There's more — more that will
probably make me somewhat unpopu-
lar with the die-hard “FM Repeaters
Forever' crowd. However, as has been
stated before, this world is made of
people, not black boxes an hilltops. If
| have to make a choice, my vote goes
with the long-established concept of
the “human being"’ every time. We
have a chance to reassess our needs
and values, to make more efficient use
of what we now have, and to show

that we place the value of any one
single human being far above any
machine. If we use this chance, we
will all be the better for it.

The current state of affairs does
place coordinators and councils in a
rather awkward position. Many coor-
dination entities acted fast, possibly
too fast, in divwying up the "new
found wealth,” only to find them-
selves standing with a bit of egg on
their faces when the news of the stay
hit. In other places, like Texas and
here in Southern California, the coun:
cils had taken a “wait and see, let's
not jump in head first” attitude. The
question that we and others would
face on “deregulation day’’ would be,
"What would happen?’ Would there
be an uncoordinated land rush to grab
what could be grabbed, or would
things continue on as if nothing hap:
pened?

At about 10 am on “Repeater
Deregulation Day, '77,” | began to
SWL the new spectrum from the
two-way radio store belonging to a
friend of mine. | had at my disposal
virtually any radio | needed. | chose
an lcom 211 for SSB monitoring and
a Midland 13-510 for listening to FM.
The reason for the choice of equip-
ment was the proximity of one radio
to the other (they were sitting next to
each other).

The results were quite interesting. |
soon realized that | was not the only
person involved in this SWL activity. |
came across a number of AM QSOs
and the tone of most of the conversa-
tions overheard was not very friendly
to FM or repeaters. In fact, | had the
distinct feeling that the AM crowd
had assembled to “wage war’’ on
anything that even remotely sounded
like a repeater. On SS5B. | found little
activity during my entire six-hour
stint as a VHF SWL. S5B is very heavy
in the evenings in the spectrum be-
tween 144,950 and 145.230, but s
fairly dead the rest of the day. The
one S5B Q50 | came across on
145.100 was involved in a discussion
of the same topic, but along different
lines. It dealt with possible legal ac
lion to stop the implementation, a
discussion that | understand had been
going on in SSB circles for weeks. It
was very obvious that neither local
AM nor SSB interests were all that
happy with the dereguiation and with
the expected mass influx of repeaters.

By noon, | had logged seven signals
that were obvious relay devices; only
one, though, was an obvious local.
The rest could have been anyplace
within maybe a hundred miles. Only
one had an ID, and later checks
showed this to be out of the area
administered by SCRA. In total, by
the time | left my friend's shop, | had
logged eleven obvious relay devices,
but could not identify the location of
most. The antenna used was an omni-
type, as | was interested in logging
total numbers rather than location.
Also, | was a guest in someone’s place
of business and had to keep a low
profile to remain welcome. No con
frontations between FM repeaters and
other modes had developed, at least
none that | was witness 1o.

Cantinued on page 26



AT LAST! For the amateur
on the move— The BRISTOL

o

HAM-10 and HAM-100 MOBILE

TRANSCEIVERS

Bristol is pleased to announce the first low cost channelized
mobile transceivers designed and engineered exclusively for
use in the 10 METER BAND.

Brought to you by the people who provide the world with
the famous military manpack radios.

For the first time anywhere, 10 METER BAND CHAN-
NELIZED MOBILE TRANSCEIVERS are available at
popular prices. There are no comparable mobile units which
CAN TRULY CLAIM all of these additional features:

® Available in 2 models
HAM-10 — Low power — 10 watts
HAM-100 — High power — 100 watts and 10 watts

e 40 channels selected in the least-used portion of the band
(with channel 40 overlap to hear 0SCAR in the future. )

e Ultra-low spurious emissions to prevent RFl & TVI.

@ Bristol's patented Phase Lock Loop frequency synthe-
sizer™ for precision frequency control,

® Selectable transmit power capability — 100 watts for
extended range or 10 watts for short range — at the flick
of a switch!

® Lightweight & compact.

o 100% solid state design for improved reliability.

e External jack for a speaker.

e Automatic Noise Limiter to reduce engine and atmo-
spheric noise.

e Delta tune adjustment to tune in other operators who are
off frequency.

e S/RFP meter, LED modulation indicator, squelch con-
trol, all mounting hardware, microphone, and more.

® Full factory warranty & service backed up by RF
engineers and skilled technicians.

SPECIFICATIONS
B Y, s o e e 28.965 to 29.405 MHz
GRBANGIS . oo avsalerse b s s e e s T ek .40
Receiver Sensitivity . ............... 0.7 uv for 10 db
S+N
N

e T (e Bl e e o S I AM
Spurious Signal Suppression . . . .. ..... more than 60 db
Harmonic Signal Suppression . . . . .. ... mare than 45 db
Input Power:

HAMIOU . st vaas 13.8 vdc,; 0.5A Rec. 8.0A Tx

HAMID ;o rvwsios vsmens 13.8 vdc,; 0.5A Rec. 1.5A Tx
Dimensions:

BAMSTEE . 5iocsiire itasnin i 6.5Wx24"Hx9.7570D

HAMTD L cenin snsie v o 6.5 Wx24"Hx 7.75”D
Weight:

AR T i o a5 s et Sia Ty s 4.5 lbs

el S e S R S B 2.5 lbs

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

FOR A LIMITED TIME ONLY — BY MAIL ORDER DIRECT FROM THE FACTORY :
— only $149.95 :

Please enter my order for Bristol HAM Transceivers:
Total Price
Total Price

HAM-10

( ) HAM-10(s) @ $149.95
( ) HAM-100(s) @ $264.95

HAM-100 — only $264.95

Allow at least three
(3) weeks for delivery

Add $2.50 for shipping and handling. (Mass. residents add 5% sales tax).

Check or money order enclosed. OR . . ..

Charge my VISA or Master Charge No. UUIDIDIC I IE IO IO 0030 Bank No.

Signature NO COD’'s PLEASE
NAME CALL
STREET
CITY OR TOWN STATE Zip

--------------------------------

BRISTOL ELECTRONICS, INC.be

.......................................

Dealer Inquiries Invited

651 ORCHARD ST, NEW BEDFORD, MA 02744 (617) 997-3181 TELEX 929421

Makers of digital depth indicators, VHF-FM transceivers, wind instruments, knotmaeters, and

the famous U.S. Army field radio.

B24
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Marc I. Leavey, M.D, WA3AIR
4006 Winlee Road
Randallstown MD 21133

in transmitting EKGs costs
several hundred dollars when
obtained commercially. This
article will explain the deriva-
tion of the EKG and will
present an encoder which can
be constructed for less than
forty dollars.

The EKG (or ECG, as it is
sometimes called) is a repre-

&
sentation of the total elec-
I n e x p e n s I ve trical activity in the heart
during the cardiac cycle. Fig.
| diagrams the basic anatomy
of the heart. The two atria
and two ventricles form a
n CO e r pump which has two sep-
arate, although related, fluid
paths. Blood from the body
enters the heart through the
great veins, the superior and
inferior vena cavae. It tra-
verses the right atrium, goes
through the tricuspid valve,
WARNING: Use or sale of this or similar devices is restricted under Federal Law to physicians and enters the right ventricle.
or on their orders. No attempt should be made to diagnose or treat patients without trained The blood is pumped out of
medical supervision. the right ventricle, through
the pulmonic valve, to the
mateur radio has long the remote handling of which, when relayed to a pulmonary artery. It is then
been known for its ser- medical emergencies. This ser- physician with key laboratory sent to the lungs, where
vice to those in need. One of vice has normally entailed information, can effect a carbon dioxide waste is dis-
the outstanding accomplish- transmission of detailed diagnosis. Now, however, charged and fresh oxygen Is
ments of our hobby has been history and physical findings greater emphasis is being obtained. The blood reenters
placed on transmission of the heart through the pul-
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Owverall view of completed unit.

hard patient data. The elec-
trocardiogram (EKG) is just
such a piece of data. EKGs
have been relayed over HF
links and even through
OSCAR to monitoring
physicians. The encoder used
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monary vein, going this time
to the /eft atrium. Then,
through the mitral valve, the
blood enters the left ven-
tricle, from which it s
pumped out, over the aortic
valve, to the aorta, where

Fig. 1. Anatomy of the heart. M = mitral valve; T = tricuspid
valve; P = pulmonic valve; A = aortic valve. Blood flow is in the

direction of the dotted arrows.



Internal view of completed unit. Note the 3PD1 slide switch used to switch all three batteries
and the small, square surplus speaker.

distribution to the body
originates.
But . .. how does it work?

It is easy to explain why
blood flows in the direction it
does: All the valves are one
way! The muscle contracts
because of electrical excita-
tion, and that's how we are
going to get an EKG.

Take a look at Fig. 2. |
have superimposed the con-
duction system of the heart
on the anatomy of Fig. 1.
This system, by the way, is
anatomically demonstrable,

FACE MASEN ----------

HIGHT BUNDLE

not just the figment of some
physiologist’s mind. Impulses
originate in the heart's pace-
maker, a cluster of cells lo-
cated high on the right
atrium.  Activity is trans-
mitted along the atria until it
reaches the AV (atrio-ven-
tricular) node, where a brief
delay is experienced. Im-
pulses are then sent out again,
first over a common Bundle
of His (rhymes with bliss) and
then over the right and left
bundies. It is important
to note that, although the
pacemaker normally controls

av NODE
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Fig. 2. Conduction system.

the rate of the heart, failing
that, other lower sources can
take over the rhythm. An
analogy to an electronic cir-
cuit may help to clarify this.

Fig. 3 shows such an
analogy. The pacemaker Is
represented by an astable
multivibrator with a rate of
72/minute. This is directly
connected to another astable
with a rate of 50/minute. It
then goes through a delay line
to a final astable with a rate
of 30/minute. The fastest
operating astable will
normally control the system.
Neat, huh?

As each of these impulses
is being propagated in one
direction, a voltmeter con-
nected across the heart will
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Fig. 3. Conduction pathway.
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Fig. 4. Normual electrocardio-
gram.,

show a potential difference,
varying with the stage of de-
polarization. Because It Is
difficult, in a living indi-
vidual, to hook test leads
directly to the heart, we can
use the arms as convenient
probes. Sweeping the voltage
through time produces the
tracing shown in Fig. 4. By
changing the position of the
leads, as by using combina-
tions of arms and legs, dif-
ferent waveforms may be ob-
tained. This is due to vector
differences in the depolariza-
tion and is beyond the scope
of this article. However, all
have basic elements In
common. The first deflection
is the P wave, denoting atrial
depolarization. The PR seg
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Fig. 5. Schematic diagram.
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Fig. 6. Typical transmitted EKG,
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Close-up of perfboard. Notice the 16-pin DIP socket used to hold the two 8-pin ICs in the
prototype. The PC layoul uses two separate sockets.
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ment demarcates the “delay
line” of the AV node. The
large QRS complex represents
ventricular depolarization and
the subsequent T-wave resti-
tution of the electrical
energy, or repolarization.
Again, changes in shape,
amplitude, or timing, as well
as the presence or absence of
certain elements, are critical
to interpretation and utiliza-
tion of the EKG. But such is
the stuff of which books are
written and is far too much
10 even summarize here.

The EKG, then, represents
a tiny voltage change directed
across the heart. To record
this change, a differential
amplifier with high gain is
connected across the chest,
and the output is fed to a
strip recorder, To transmit
this data over telephone or
radio links, the changing
voltage is converted to AFSK,
which can be transmitted by
conventional means. De-
coding the AFSK through use
of a PLL is fairly straight-
forward, but it is not the
subject of this article, so it
will not be covered here.

Commercial EKG encoders
are available and are in wide
use in  the medical com-
munity. They cost upwards
of $300. For about one-tenth
of that, this unit can be con-
structed for demonstration or
educational purposes.

| must stress that, while a
device such as this may be
pulit for individual experi-
mentation or education, sale
or use of it in actual patient
care is restricted wunder
Federal Medical Device legis
lation. Readers who are



physicians are welcome to
offer evaluations and com-
ments.

The EKG from the patient
is fed to an LM-4250 pro-
grammable op amp. After
amplification, the EKG signal
Is used to modulate a vco,
formed by a 566 IC, Output
is coupled directly from the
566 to a small speaker and
may be acoustically fed to a
mike or telephone handset.

The schematic is shown in
Fig. 5. Notice that two power
supplies are required — a

+9-volt supply for the vco
and a *1.5-volt supply for the
op amp. In the prototype,
these are provided by a stan-
dard 9-volt transistor battery
and two 1.5-volt AA cells.
Connection to the patient
may be through standard ad-
hesive monitoring electrodes
or, in their absence, small
discs (about 1 to 2 cm?) of
metal, held to the wrists with
rubber bands or watchbands.
A saline solution should be
put under each disc to lower
resistance.

The prototype was con-
structed in a calculator case,
available at low cost through
several sources. The only
necessary control, an ON-
OFF switch, is mounted on
the front panel. Pin jacks are
provided for the patient
cables. A printed circuit
board layout is shown for
those who might wish to
duplicate this construction.

To use this, connect the
patient cables to electrodes
on each wrist, and turn the

stabilizing, will be heard to
shift frequency with each
pulse beat. The shift may be
up or down, depending upon
the orientation of the leads;
reversal will invert the out-
put. When fed to a suitable
decoder, strip-recorded EKGs
may be obtained. These can
be interpreted to aid in the
management of patients.
There you have it — one-
half of a telemetry system!
Any comments or questions
are welcome, but please in-
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December issue of QCWA News. This
year's contest is sponsored by the
Northern NJ Chapter. Logs to be
checked must be in the hands of the
contest committee by March 4.

TEN-TEN NET
WINTER QSO PARTY
Starts: 0000 GMT Saturday,
February 11
Ends: 2400 GMT Sunday,
February 12

The contest is sponsored by the
Ten-Ten International Net of South-
ern California, Inc., and is open to all
amateurs, but only 10-10 members are
eligible for awards. All contacts must
be made on 10 meters, any mode, and
a station may be counted only once.
EXCHANGE:

Name, QTH, and 10-10 number.
SCORING.

1 point for each contact plus 1
point if with a 10-10 member. Maxi-
mum of 2 points for any one contact.
LOGS:

Logs should include date and time
of each contact as well as the required
exchange information.

AWARDS (for 10-10 members only):

Certificates to first and second
place winners in each US district,
Alaska, Hawaii; each VE district;
Central America and Caribbean; South
America; Europe; Africa and South
Atlantic; Asia and MNorthern Pacific;
Australia, New Zealand, and South
Pacific. Send logs to: Grace Dunlap
KEMRU, Box 445, La Feria TX
785569, by March 31. For complete
results, see the 710-710 Net Summer
Bulletin.

FIRST U.S. SSTV CONTEST

You've surely noticed the in
creasing amount of slow scan TV
activity on our high frequency bands
during recent months. This mode of
communication has obviously reached
the level of warranting a U.S. spon-
sored SSTV contest, so we're ini-
tiating such a competition March 4.5,

==

]

1978, and early each March there-
after. The period of early March was
selected because it doesn't appear to
conflict with other contest activities.

Plans for this contest began forming
late last year. The enthusiasm ex-
hibited by SSTVers was over-
whelming, so we decided to conduct
the first contest during 1978. Apol-
ogies for the brief notice. If you've
been operating SS5TV recently or
keeping track of the SSTV Net
(14.230 kHz, Saturdays, 1800 GMT),
however, you've been hearing of this

contest for several months.
As this announcement s being

written, plans are also being made for
at least one trophy, which will be
awarded to a high scoring contester.
Formal presentation of this award will
be conducted at the Dayton Ham-
vention in April.

In order for any contest to be
dubbed successful, a substantial
number of entry logs must be re
corded. Your log is vitally important,
regardiess of its size or score. We're
presently considering such tactics as
random-selecting a log and awarding a
prize to that person, so send in that
log! Photos will also be ogled and
published with the contest results in
73. Published photos will be paid for
at regular rates.

The purpose of this contest is two-
fold: to prove SSTV acceptance and
to have some true fun on the air
during the cold winter. Contest hours
were thus arranged for one's comfort
rather than one's endurance. You'll
also have weekend time for family
chores — and sleep.

| would like to emphasize checking
OSCAR orbits which may be used for
your area, and giving mode A (2
meters to 10 meters) a try during the
appropriate times. When using the
satellite(s), however, establish contact
via SSB before briefly exchanging
pictures to avoid unnecessary loading
of the transponder. |, for one, will be
enthusiastically looking for SSTV
contacts via satellite (W1JKF and |,
however, will not be competing for
awards, as we are contest sponsors).

All aspects considered, the contest

unit on. The tone, after cludean SASE. =
|
RESULTS OF THE 1977 CAN-AM CONTEST
Trophy Winners:
Canadian Champion Trophy — Lee Sawkins CY7CC
American Champion Trophy — Gary Coldwell WABVEF
Canadian Phone Trophy — Sid Kemp VA7BGK
American Phone Trophy — Alan Brubaker K6XO
Canadian CW Trophy — Jim Bearman VESDX
American CW Trophy — Fred Minnis KBMM
Multi-Operator Trophy — University of Manitoba ARC VCIUM
Special Plaque (Multi-Op Champion) — Yuri Blanarovich VE3BMV
Club Competition Plague — Toronto DX Club
Top Ten Combined: Top Ten:
VE — Single-Op Phone: Ccw:
CY7CC 1,008,527 VE VE
VATBGK 570,222 Cy7CC Cy7ccC
CY3EDC 382,566 VATBGK VESDX
VE3KZ 356,150 VE7UA CY3EDC
VESUA 360,106 CY4SW VE3KZ
CY4sw 308,716 CY3BBH VE3IR
VESDX 288,982 VE3KZ VEZHY
CY3BBH 222,219 VEGMP VETAV
VE7AV 210,697 VE7AV CY1AGP
VEGMP 194,186 VEBRO/6 VE7DSA
VE3MR VE2YU
VE-W Multi-Op W W
VESBNIV - =~ Setil WABVEF WABVEF
VCIUMm 628,385
K6X0 KOMM
VEZ2BPT 194,680
KaMmm KSNW
WA3UKY 192,199
WABNEL NEMU
CYTNN 180,351
WEOKK K1ZZ
VETAWN 145,262
K8MR wWsJW
W4aNVU 124,212
WBOPYD NSCT
N4UF 74,470
VESML 72 312 WDPBRJ w2scC
' WA4NTP WEBIP
W — Single-Op Multi Multi
WABVEF 695,756 VE3BMV VE3BMV
KOMM 303,871 VCIOUM VCIuUMm
K4BAI 189,230 CY1INN VE2BPT
K6XO 187,293 VE1AWN WBLT
KSNW 165,447 WBLT WA3UKY
NEMU 159,619 WA3UKY N4UF
WSJW 149,030 W4ANVU WDEBKDR
KiZZ 144,508 VESBML WaNvUu
N4UF 132,209 wawi CY 1NN
WEOKK 130,475 WB3GPR l
should be a real blast. We'll be looking SSTV CONTEST

forward to seeing all of you then.
Dave Ingram K4TWJ

Brooks Kendall W1JKF

Saturday, March 4

Continued on page 129
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What Are

They Showing

On

SSTV!?

— have you been missing something?

Dave Ingram K4TWJ
Eastwood Village
+1201 So.

Rt. 11, Box 499
Birmingham AL 35201

During the first years of
SSTV, most picture

transmissions were comprised
of lettered information and

simple sketches. Commer-
cially-manufactured equip-
ment was not available, thus
all slow scanners used home
brew monitors and scanning

devices., Pictures received
from the few amateurs using
home brew SSTV cameras

were often individually char-
acterized by blemishes
created from their TV sta-

tions pullout vidicons or
plumbicons.

Then came the advent of

commercially-manufactured
SSTV gear, and situations
changed immensely. A large
number of amateurs began
operating S5TV and acquiring
their first views of distant
contacts. lechnical advance-
ments were extensive during

this particular period, and
SSTV soon proved its capa-
bility as a worldwide commu-
nications tool. Manv of these
SSTV advancements have
appeared in various amateur

publications, and several
more innovations are pres
ently approaching comple-

tion. Next year, for example,
projected SSTV expansions

will include full color,
motion, computer-repro-
cessed, high-resolution

pictures with accompanying
audio, and much more. Prac-
tically all slow scanners will
be able to home modify then
equipment to include these
features. The will be
approximately hundred
dollars., Naturally, we slow
scanners are proud of such
technical and operational
accomplishments,

As most of the published
articles on slow scan TV have
been technically related, the
casual reader 1s seldom ex-
posed to the “operations,” or
fun, side of SSTV. This
article will attempt to fill that
void and exemplity how
SSTV is expanding horizons
as we increase our knowledge
and share our personal
interest with others. We hope
you enjoy the views and may
soon consider joining our
ranks. The accompanying pic-
tures Illustrate a typical one

cOs1
Iwo

or two evening's SSTV
activity in the 1977 style."”
Keep in mind that photo-

graphs of TV pictures usually

Photo 1. W5DUU.
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Photo 2. W6KZL.



Photo 3. N6V,

reproduce somewhat dif-
ferently than when originally
viewed because of variables
like camera f-stops, monitor
dot Intensity, Also, a
certain amount of definition
Is lost each time a picture is
reproduced. These pictures
were produced four times for
this article. They will have a
authentic scan
appearance if they are viewed

elcC.

more SIOW
at arm’s length.

Photo 1 was received from
Dave W5DUU, an accom-
plished optical surgeon, as he
described one of the highly-
specialized eye operations he
performs. This operation,
which corrects glaucoma ol
cataracts of the eye, consists
of surgically opening the eye
from the 9 o'clock to the 2
o'clock position, removing
the affected tissue, and

slipping a corrective lens into
the eve. lhe then
moved Into position over the
puptl and irs, and the eye Is
resealed. SSTV Photo 1
shows such an eye, with the
lens in place and a dark
pointer indicating where the
initial incision to the eye is
made. This highly critical and
delicate operation IS per-
formed under a microscope.
Dave relates that some of the

. -
Iens Is

medical concepts of this oper-
ation were acquired during
World War Il, when airline
pilots crashed and windshield

particles penetrated their
eyes.
Photo 2 is an SS5TVerss

view of Glen W6KZL holding

one of his 3)2>-pound radishes.
In addition to being an avid
DXer and SSTVer, Glen also
enjoys growing large plants

Photo 4. XE2|OF.

and vegetables in his two
hydroponic greenhouses.
Each greenhouse includes two
9-foot by 8-foot growing
trays, plus complete air-con-
ditioning systems. The trays
are filled with fertilizer-en-
riched water and gravel.
Plants thrive on the specially-
formulated while
wrapping their roots around
the gravel for support.
Among the other homegrown
vegetables Glen has shown on
SSTV are 22-inch cucumbers
and 16-ounce tomatoes. Yes,
they are quite edible, and
they grow year round in the
greenhouses. Hopefully, we'll
soon get Glen to show more
pictures from inside his green-
houses.

Photo 3 is an SSTV scene
of Phobos, the second moon
of Mars. This classic picture

walter,

was originally received at the
jet Propulsion Labs in Pasa-
dena, California, and then re-
transmitted to SSTVers
around the world by their
club station N6V (the regular
club call is WeVIO; N6V was
issued for this special event).
JPL's assignment was the
tracking, data acquisition,
and mission control of Viking
6. This picture was received
at JPL as the Viking space-
craft passed within 500 miles
of Phobos while enroute to
Mars. Picture aspect is 5.6
miles wide by 5 miles high
and represents the most de-
tailed view ever acquired of
this small roughly-cratered
moon. The large crater on the
left side of Phobos is approxi-

mately .8 miles across.
Shadows on Phobos are
highly defined when com-

Photo 5. XEZ]OF.

Photo 6. N7TV.
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Photo 7. WIBGW,

pared with shadows on Mars,
due to the different atmos-
pheres.

SSTVers viewed this pic-
ture and many similar Mars
pictures before commercial
news media received them.
Many times during this his-
torical event, SSTVers pro-
vided news media with similas
ringsideseat views of Mars
which were relayed by N6V.
During 1978, N6V also plans
to provide SSTV coverage of
the flyby views of Jupiter and
Saturn. During the 1980s,
N6V, or WeVIO, will also
provide SSTV coverage of the
Jupiter orbit and atmospheric
probe which Is scheduled to
be launched along with our
space shuttle.

Photo 4 was received from
Sergio XE2JOF in Mexico
City as he briefly described
some of the unusual sights
near his area. These giant
idols are somewhat similar to

the idols found on Easter
Island, and they bear the
same mysterious legends of
origination. (This picture was
initially photographed with
35mm slide film and shown
during a hamfest program on
SSTV. A local photographic
technician, Robert Perkins,
later converted the slide to a
photographic print. As this
picture underwent one addi-
lional processing step, you
can get an idea of the pre-

viously mentioned degrada-
tion of reproduced SSTV
pictures.)

Photo 5 is a street scene
which was also received from
XE2JOF. Although late after-
noon shadows block part of
our view, the old world Mexi-
can-type achitecture is quite
apparent on the picture’s left

side. Among the other
interesting pictures which
Sergio has shared with

SSTVers are the Our Lady of

Guadeloupe Shrine, Aztec
Calendars, and the Mexican
Pyramids.

Photo 6, received from
Bob N7TV, shows a saguaro
cactus which grows in the
desert land slightly east of his
Tucson, Arizona, home. This
cactus grows for hundreds of
years and reaches heights of
40 to 60 feet (super antenna
support, eh?). The white
blossom which appears on the
tips of this cactus is the state
flower of Arizona.

Bob describes the desert as
being alive with flowers and
colors which are particularly
beautiful during the spring.
The Sonoran Desert and the
Saguaro National Forest, for
example, are very popular
tourist attractions. As you've
seen in old western movies,
all the desert seems to look
alike once camping or hiking
enthusiasts lose sight of civili-
zation. Compasses and water
canteens continue to be vital
traveling instruments in this
area. Desert heat can sneak
up on people because ot the
low humidity.

Photo 7 is an SS51V-re-
processed weather satellite
picture which was received
from WIBGW in Massa-
chusetts. Jack acquired this
picture from our NOAA-5
satellite as it transmitted
cloud cover pictures on the
136 MHz band. The satellite
was passing over our eastern
seaboard at the time, and the
photo shows a fairly well-
defined east coast on the
right side of the picture, with
Lakes Erie and Ontario at the

top right. The mid-U.S. (near
middle of picture) is covered
by heavy clouds. The line
through the center of the
picture is due to satellite
processing of the picture.

Several other SSTVers are
also working extensively with
weather satellite reception,
and their frequent display of
SSTV pictures is truly fasci-
nating. One of the most inter-
esting pictures | remember
seeing was a view of the
Devil’s Triangle, which re-
vealed an actual triangular
shaped formation in the At-
lantic.

This galley of pictures il-
lustrates some of the ways we
are using and enjoying SSTV
today. Each night’s slow scan
operation continues to bring
more unique experiences, and
each day's discussions bring
more technical advancements.
We SSTVers are having the
time of our lives and would
like to share our enjoyment
with others. If you're tiring
of "“ordinary” QSOs and are
considering a change of pace
in amateur radio, we're sure
that you, too, will like the
fascinating world of SSTV.

The majority of current
SSTV activity centers %10
kHz of the following fre-
quencies (in order of
activity): 14,230 kHz; 3845
kHz; 28,680 kHz; 21,340
kHz; and 7171 kHz. The U.S.
SSTV Net meets each
Saturday at 1800 GMT on
14,230 kHz. We'll be looking
forward to seeing you there
and learning about your area
and special interests, also.®

Looking West

from page 18

It was about 3:30 that afternoon
when the news of the stay reached us
here in the Southland. It came as a
phone call to SCRA Chairman Jim
Hendershot fram ARRL South-
western Vice-Director Jay Holliday
WEEJJ. Jay had received word direct-
ly from ARRL HQ about this almost
unprecedented FCC action. As we
were to soon learn, thanks to Jay, we
were possibly the first council to get
the news. In fact, many other areas
got the news from phone calis we
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made to them looking for reactions on
their part. Most said that this was the
first inkling they had on the matter.
All those that | spoke with were
surprised at the news, a few thought |
was playing an early “April Fool”
joke, some were dismayed, one or two
were mad, but the majority seemed
almost relieved.

By the am rush hour the next
morning, word had spread locally,
thanks to announcements made on a
couple of key area repeaters. Just
about everyone knew that “Repeater/
Remote” deregulation had been

halted for the moment. | expected to
hear some rather bitter reaction from
*Joe Ham''; instead, on the three busy
repeaters | listened to, there was nary
a word on the topic. On one, | broke
in and brought up the topic, but there
seemed to be total disinterest amaong
the user group on hand. They were far
more concerned about a tie-up on the
San Diego Freeway than about de-
regulation of repeaters. | began to
wonder if the only people who were
really concerned were those who
wanted to put up a repeater of their
own. Listening around for the next
week bore this out, At least out here,
the only people who were really upset
over the stay were potential repeater
“putter-uppers.” “Joe Ham" could
have cared less.

As | write this on December 4, all is
calm. There is no word yet from the
Commission as to the outcome of the
“reconsideration.” Ewveryone is specu-
lating as to what the next FCC move
will be. Daily | receive at least a half
dozen calls from amateurs who claim
to have “officially” heard this or that.
The “officially”” usually turns out to
be a QSO someplace. | can only say
that, in this one, | know about as’
much as you. The Commission is
silent. They are waiting to receive
comments on the stay, ideas as to
what you and | want them to do, If
you have any feelings at all, now is the
time to let the FCC know what they
are. If you wait, and the final action

Continued on page 49



® 15 channels (12 on

“rubber duck”

® Compatible mount
operation |

dial/3 priority)

® Fully collapsible antenna or

fur mobile

@® Dual power (3 watts high/400mw low)

® External power and antenna easily
accessible for mobile operation

@® Lighted dial and meter

® Double-size, long-lasting internal
batteries with optional Ni-Cd pack

and charger available

ICOM’s IC-215 is the FM radio that puts good times on the go. Now an outstand-
ing mobile mount and quick-change features for external power, speaker and anten-

na conversions make moving from base, to vehicle, to hill top fa
the IC-215 portable/mobile provides continuous contact for
FM enthusiast.

The IC-215’s three narrow filters provide quality not usually
found in portable VHF equipment. With 15 channel capacity and

an MOS FET RF amp with 5 tuned circuits in the front end, the
IC-215 gives optimum FM portable performance.

You’ll be carrying quality, performance and versatility with your

IC-215 FM portable/mobile.

Specifications: | | Frequency Range: 146-148 MHz | Voltage: 13.8 VDC negative ground [ ] Size: 183mm(h) x 61mm(w) x 162Zmm{d)

Weight: 1.9 kg | | Number of Channels: 15 total. 12 on main switch. 3 priority || Power Output: 3.0 W or 0.5 W [ Microphone
Impedance: 600 ohms | | Spurious Level: lower than ~60 dB [ | Receiver Sensitivity: 4 dB below 1 UV or lower [ ] Spurious Response:
60 dB or better

All ICOM radios significantly exceed FCC specifications limiting spurious emissions.

st and easy: and
even the busiest

This new mobile mount is
now available for your §C-
215. Fast insertion and re-
moval is a snap, and the
mount is collapsable when
not in use,

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

DISTRIBUTED BY:

ICOM WEST, INC. ICOM EAST, INC.
Suite 3 Suite 307

13256 Northrup Way 3331 Towerwood Drive
Bellevue, Wash. 98005 Dallas, Texas 75234
(206) 747-9020 (214) 620-2780

ICOM CANADA

7087 Victoria Drive
Vancouver B.C. V5P 3Y9
Canada

(604) 321-1833



Edgar V. Poirer
P.O. Box 53
Charlo, N.B.
Canada EOB 1 MO

Build A Better
Phone Patch

— hybrid —op amps —the works

he function of a hybrid
in a phone patch 1S to
connect a bidirectional land
line to a transmitter and re-
ceiver while isolating the re-
ceived signal from the trans-
mitter. All this can be done
without any switching by the
operator,
The most common hybrid,
a passive transformer type,

has a certain amount of loss
and not all that much attenu-
ation of the received signal at
the transmitter input, It is
also subject to some phase
shifting, which makes the at-
tenuation over the full range
of audio frequencies very dif-
ficult. A typical circuit is
shown in Fig. 1. RX and CX
are chosen to null the receiver
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Fig. 1. Typical transformer hybrid.
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Fig. 2 Difference amplitier.

signal at the transmitter.
Their value depends on line
characteristics. Note the dots

near the transformer wind-
ings. These indicate winding
direction, and this 5 very
important for the proper op-
eration of the hybrid. The
main disadvantage of the
transformer hybrid is the rela-
tively low amount of attenu-
ation at the null.

While looking at some
notes on op amps, it suddenly
struck me that an op amp
could be used to make a
better hybrid. By using an op
amp difference amplifier o
compare the signal coming
directly from the receiver
with the same signal at the
toll line, a high degree of
isolation could be achieved.
However, a signal from the
toll line would be amplified
only if some isolation were
provided between the receiver
and the line transformer. This
could easily be accomplished
by another op amp used as a
noninverting line amplifier.

The op amp difference
amplifier compares the levels
of the signals reaching both
the inverting and nonin-
verting inputs and amplifies
the difference. If both signals
are identical, the output is
zero. See Fig. 2 for details.

The final circuit for the
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Fig. 3. Solid state hybrid. Note: The resistors are 72 W; the
capacitors are mylar; T1, T2, and T3 are 6005 to 600¢2.



solid state hybrid is shown in
Fig. 3. To prevent excessive
phasing problems, R5 and
R10 are used to couple the
two op amps, rather than a
transformer. Some phase
shifting may still occur in
IC2. In order to compensate,
we introduce CX, RX and CX
form the balancing network.
RX is mainly used to adjust
for differences in levels, but,
with CX, it also introduces a
variable phase shift. To
properly adjust RX and CX,
we must go back and forth
from one to the other until
the signal from T2 is no
longer present at T1, A typi-
cal value for CX is 0,002 uF,
with RX near the center of its
range. A capacitance sub-
stitution box 15 almost in-
dispensable to find the value
of CX. For proper operation,
phase shifts in the circuit
must be held to a minimum,
No frequency response shap-
ing networks should be used
at the op amps. If these are
required, they should be in-
cluded outside the hybrid.

Capacitors should be avoided.
C3 and C4 are acceptable,
however, as any small phase
shift they introduce can be
corrected for by CX and RX
it they are fairly well
matched.

R7 and R8 are used to
attenuate the received signal
to the proper level at the roll
line and are dependent on the
level of the received signal.
R1 and R4 set the gain of IC]
and could be altered for a
different set of requirements,
or another amplifier could be
included between T1 and
IC1. The gain of IC1 should
not be increased, since this
would make nulling much
more critical.

This particular circuit was
designed for a system that
uses compression amplifiers
after T1 and before T2. These
insure that any changes in the
receiver or toll line levels will
not affect the 