16 NOVEMBER 1971
DX NEWS---

CONTINUED FROM FAGE 172
are RTTY enthusiasts, otherwise no one
would believe it. .

Jan, ZS6BBK, has had contacts with
a new and rare country down that way.
VP8IT, Dick, located on South Georgia
has been QRV for a few weeks now and
can possibly be found on the band Sun-
days at about 1400z, We have also heard
Alec, GIMWI calling him on sked during
the week davs at around 2030z. The
propagation has not beenright here sofar
but some of vou chaps in other arecas
should have no trouble. He is using only
a dipole and his speed is 50 baud. South
Georgia is considered a separate DXCC
countrv. From the samc arca VPSLK
s also active, his locationisatoneof the
British Antarctica Bases.

RTTY activity from Puerto Rico has
been somewhat spotty the past few years
with KP4JM supplving mostofthe action.
Lately there has been quite a few new
signals from down that way, particularly
from KP4AR, KP4ARC, KP4BJID, and
KP4ZC.
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A recent call from Glenn, K3SwzZ,
tells us that ED, VPIGE is now QRYV
on RTTY. He is using a SP-600, HT-37.
and CV-57 TU. The TU is the LF. ty pe
and ED is looking for a manual for it.
QSL’s can go to --

Ed Kelly, VPOGE
Box 1555, Hamilton, Bermuda

There was some big noises on the
band a recent Sunday afternoon. Ray.
WA2ZPXQ/TF was on but when the smoke
cleared it turned out that he was RTTY
receive only, He says that the the gov-
ernment does not permit RTTY there.
Can anyone tell us if this applics to
TF nationals also?

Things have been very quiet the past
month mainly due to the continued poor
conditions. The CARTG Contest will have
been over by the time vou read this but
1t no doubt caused the *‘Big Smoke'* as
usual. We hope we can have a report
on that activity next month.

The island hopping trip of Paul,
KH6AG is still a hot item so keep on the
lookout for him as he is liable to show
up at any one of those rarc spots quite
unexpectedly,

R 73 de John
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Elliptic Function Filters

A C. SPRAGGINS. WHEZM
PO Box /152
Austin, TX. 78731

Purpose of Filtering

Most newcomers to radio teletype
encounter similar types of problems
which they experienced in single-side-
band and ¢.w. signal reception. One such
problem is that of selecting the desired
signal from the unwanted noise in the
channel through the use of suitable filter-
ing.

~ The purpose of this report is topro-
vide design information that will enable
the average amateur to build a good set
of channel filters for RTTY at modest
cost. The filter to be described was cho-
sen because of its inherent sharpness and
case of tuning. Other design configura-
tions, such as the Butterworth and Tche-
byvcheff, have been used successfully but
perform less satisfactorily thanthe elli-
ptic function tvpe when it comes to skirt
steepness.

The sharper skirt characteristic is
readily apparent when the two types are
compared as exhibited on Graph I. Shape
factor and band width help to maximize
the signal-to-noise ratio. The graph
compares the six-pole Butterworth filter
described in RTTY Journal, November,
1966, with a four-pole elliptic function
filter of modern design.

There are basically two types of
terminal units in use by amateurs. One
type employs a linear discriminator
while the other uses a clipperor limiter
circuit, A narrow-band filter offers only
about 1 dB improvement over a broad-
band filter when used in adiscriminator
type terminal unit. If a terminal unit
uses a combination of both a f.m. and a
linear svstem, then the narrow-band fil-
ter is the most desirable as the linear
svstem is enhanced by its use.

A linear system works bestonsingle
or dual channel copy when the signal is
exhibiting a slow multi-path fade. The
limiter type system responds best to
signal flutter or quick, shallow fading to
which the limiter secks to maintain a
constant level of output.

Construction of Broadband Filters

For some reason, there is not.too
much specific information available on
2 NOVEMBER 1971

for RTTY--

RTTY filters for amatcur use. Digital
and other types of active filters arc be-
ing designed from time to time but their
cost and more involved circuitry usually
tend to make amateurs rely onthe simple
assive types of filtering. The article
in RTTY Journal provided the impetus
for the author to duplicate the filter set
employved in the AN/FGC-1  military
terminal unit. Sufficient test equipment
was available to accuratelv measure the
response of the constructed filters witha
net resultofremarkable adherence to the
response curves provided. This was
gratifying, to say the least,as there were
many difficult component values to “bri-
dge out”. The filters were constructed
on Vectorboard using 88mH toroids in
series to provide the large inductances
which were required. The resulting 850
Hz. broadband filters offered a good start
toward a respectable terminal unit. The
major drawback to using the filters is
that considerable operation today is on
narrow shifts of 170 Hz. or 425 Hz. For
this reason the construction of ancw set
of narrow-band filters was begun.

Designing Elliptic Function Filters

One of the best sources of filter de-
sign information is found in “Simplified
Modern Filter Design™ by Philip Gefte.
A computer was used to derive tables
provided in Geffe's book which greatly
simplified the calculations involved. The
simplest and sharpest elliptic function

filter was selected and the design was -

made with due considerationgiventothe
availability of parts.

The basic design of the elliptic func-
tion filter is showninFigure I. All of the
filters for 2125 Hz., 2295 Hz., 2550 Hz.,
and 2975 Hz., use this configuration.

The equation used predicted a | dB
ripple in the passband and 1 dB down on
the slopes at 200 Hz. wide. The actual
lack of ripple in the passband ofthe con-
structed filters mayv have been caused
by insufficient Q. The predicted response
curves for the elliptic function filters
are shown in Graph 2. This graph has the
response plotted for two filters with 850
Hz. separation, namely 2125Hz. and 2975
Hz. Equally sharp responses were oh-
tained for the 2295 Hz. and 2550 Hz. fi]-
ters. Also shown on Graph 2 are theac-
tual curves of the constructed filters, A
frequency counter and AC voltmeter
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were used to accurately plot the res-
ponses. As can be seen, the actual filter
responses were slightly narrower than
the predicted responses. This presents
no serious drawback to the system how-
ever.

Narrow-band filters will not tolerate
much signal drift but with today’s modern
receivers and afc circuits, driftis great-
ly minimized anyway. Parts layout is not
critical but good quality capacitors must
be used throughout the circuitor serious
degradation of the response will be ex-
perienced. Do not use electrolytic capa-
citors.

Tahle | indicates the values of com-
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ponents required for each filter. Some
padding of the standard values will have
to be done to obtain the value shown,

The Ubiquitous Toroid
The 88mH toroid inductor was em-
ployed wherever possible because of its
acceptable Q and low cost. Only one in-
ductor in each filter is not the standard
88mH value. This is not too serious a
Erob]em, however, as will be shown later.
everal 88mH toroids were measured on
a General Radio Impedance Bridge. The
average inductance was calculated to be
86.8mH. Further measurement indicates
that the core of the 88mH toroids has a
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permeability of approximately 168mH
per 1000 turns. This means that, by using
logarithmic graph paper, a simple me-
thod of determining the number of turns
required for a particular inductor can
be achieved. A graph is presented for
those amateurs who may find the infor-
mation helpful in building the elliptic
function filters or other filters.

Tuning the Filters

The most efficient way to tune each
filter would be to use a calibrated fre-
quency generator and counter, along with
a sensitive AC voltmeter. Not all ama-
teurs have access tosuch equipment, but
with a little resourcefulness, good re-
sults can be obtained. Try to find some-
one with a calibrated oscillator who will
tape record about a foot or so of each
desired frequency. Make a continuous
loop out of each foot long tape and play
back the tape while feeding the tape
recorder output (4 Ohm) into the filter
circuits being tuned. Using the method

shown in Figure 2, tune each combination
of elements to the desired center fre-
quency. This will be indicated by a peak
in the output level. Removinga few turns
from each inductor may be necessary to
get exactly on frequency. Padding with
capacitors is much more difficult to do
and the slight change ininductance won't
severely affect the filter impedance.
Termination of Impedances

Theénplﬂ. impedance of the filters is
designed to work'from the 4 Ohm speaker
output of most receivers. A 600 Ohm
receiver output may be connected dir-
ectly to thé filters by eliminating R1
from each filter. The output impedance
is 150 Ohms. These impedances were
chosen because of the desire to use the
standard 88mH inductors. Different im-
pedances will require different induc-
tors. There is about a 6 dBloss through
the filters. Amplification may be re-
quired between the filters and the ter-
minal unit if diode rectification is to be
used.

Frequency Ccl, c2 c3 C4 L1-5 L6 R1, R3 R2
2125 Hz. .032 .072 3.3 88 1.67 150 200
2295 Hz. .028 L 047 3.0 88 1.80 150 200
2550 Hz. .025 .047 3.2 88 1.24 150 200
2975 Hz. .017 .034 3.5 88 0.81 150 200

{ in mi i Inductors are in millihenries
Capacitors are in mlcrofaraq?ABLE 1. Resistors are in Ohms
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Results and Findings
comprehensive graph of all four

filters is shown in Graph 3. It can be
seen that the minimum channel separa-
tion between the 2125 Hz. and the 2295
Hz. filters is approximately 3 dB. Se-
paration between other combinations of
filters approacties 20 dB. )

Oscilloscope patterns in Figure 3
compare the familiar cross patterns
used for tuning in a typical RTTY signal
The Butterworth filter patternhasa more
oval shaped trace while the elliptic
function filter pattern is almosta straight
line. The Butterworth broadband filter
allows more noise into the channel which
may capture a limiter or otherwise
interfere with the signal.

Conclusions .

Good, sharp, narrow-band filters for
RTTY can be constructed by theaverage
amateur using inexpensive components

and having limited access to sopmsti-
cated test equipment. Simple duplication
of the theoretical filter design should
yield the results obtained in Graph 3.
More complicated designs will offer bet-
ter solutions to signal-to-noise pro-
blems, This will no doubt increase the
cost of constructing such filters and com-
plicate their tuning. The lack of access
to sufficient test equipment may pre-
clude most amateurs from atlcmé:)tmg to
build such devices. There should, how-
ever, be continuing research performed
in these arecas by amateurs for amateurs.

There are four persons to whom the
author is indebted for their assistance
in making this report a reality. Richard
G. Coalter for his engineering talent,
Dennis M. Pierce for his report writing
skills, Vicki Spraggins for her typing
and patience in retyping, and Eric Sager
for making me find the time to get it

all together.
e 2
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Non-Overline For Model 32

Non-Overline on the Model 32 TTY
it may be easily accomplished by
modifying the unit to ignore carriage
return pulses and combine the CR func-
tion with the line feed function. This can
be done as follows.

1) Remove the spring attached to the
CR function pawl. This causes the ma-
chine to ignore CR and also does not
disengage the print suppression function
realized during the carriage return. In
other words when a CR signal comes
along it will not print a smudge on the
paper.

2) Locate the end of the CR “‘actua-
ting lever’ (nomenclature used inbulle-
tin 273-B, Vol. 1) and fabricate an *‘L"
shaped picce of steel to push this down
when the line feed linkage moves down
during normal line feed. The line feed
linkage is just to the left of the car-
riage return “‘actuating lever’ slightly
higher when facing the kevboard.

The **L*" shaped piece of steel (about
1”* long may be fastened under the screw
at the center of the line feed linkage.
That's all there is -- Whitey, WI10DI, 26
Boswell Rd., Reading, Mass.

- .

Hurricane Help ? -

(Editors Note) The following letter
explains itself. Although we have no
suggestions for the writer I am gquite
sure someone can be of help, Any sug-
gestions or ideas will help a worthwhile
cause, --

I use a model 15 Teletvpe unit with
a TTL Mark Il convertorto copy Weather
Bulletins from WBR70 in Miami during
Hurricane Warnings. WBR70 is switch-
ing to 100WPM next July and I will need
some better equipment before then. |
wonder if any of yvour readers know of a
source for printers that will copv 100
WPM at a reasonable price. | heard
somewhere that Model 28 receive only
units were available at less than a $100
but I don't know who to contact.

Another alternative is the IBM elec-
tric typewriter used for output data on the
carlier model computer svstems. If we
go this way | need to know what model
IBM Printer is suitable and information
on the translator device to convert 5 bit
RTTY Code to 8 (?) bit code for the 1BM
output device.

Weather Bulletins arc vital informa-
tion to amateurs along the Gulf Coast.
I am a member of the Industrial Hurri-
cane Net which is made up primarily
of Club Stations located at about 30 In-
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dustrial Plants along the coast from
Brownsville, Texas to New Orleans, La.
Several members of the netare connected
to the ESSA weather wire circuit but this
circuit went out of service when Hurri-
cane Celia caused wide arca power
failture and telephone interruptions. [ was
able to copy WBR-T0 for about another
hour until my antenna blew down just
before the eye of the hurricanc passed
over. By then it didn't matter because
we knew where the hurricane was going.
The letter is rambling but vou get
the idea. Any help will be appreciated.
Thank You
William R. Clark, WASAUB
3261 Austin St.
Corpus Christi, Texas 78404

Additional Ads from page 15

FOR SALE: MODEL 15 WITH TABLE and power
supply, remanufactured in 1963, just taken out of crate,
sprocket feed with two boxes of paper and complete
technical manual $65.00 frge delivery within 60 mile
radius of Harrisburg, PA.*Model 14 tiping reperf,
good shape S40. Model 14 TD 823,00, FR-114/10 fre-
quency counter, 1 mHz range with manual $75.00.
Northeastern Engineering frequency counter 14-200,
eight nixies, 10mHz range $125 w/ manual. Lou Car-
baugh, WAMIF, PO Box 398, New Cumberland, PA.
17070,

WANTED: UGC-20A TELETYPE. Also interested
in MIBKSR or M28ASR. For sale: Collins 5181 re-
ceiver, AM-1365/URT UHF lincar amplificr, VHF-
126 converter. Also want HO-10 Monitor Scope.
Hank, W6SKC, 213-799-5886.

ELECTRONICS BOOKS - DIRECTCURRENT CIR-
CUIT ANALYSIS THROUGH EXPERIMENTATION
1%4.65) - ALTERNATING CURRENT CIRCUIT ANA-
LYSIS THROUGH EXPERIMENTATION ($4.95)-SOL 1D
STATE CIRCUIT ANALYSIS THROUGH EXPERIMEN |
TATION (36.60). These popular and outstanding works
by Ken Fiske (WAG550) and Jim Harter (WABSQF)
are currently meeting with such tremendous success,
in colleges and trade schools nationwide, that EDU-
TRONICS felt that the amateur fraternity would also
appreciate the opportunity te purchase them. The
unigue manner in which the authors have combined
a text and laboratory manual to give the reader an
unparalled number of detailed examples, complete with
clear concise illustrations, makes them a natural for
the ham library, So thoroughly has each subject been
covered that the Solid State manual alone has heen
accepted as a practical designer’s handbook. Both
discrete and integrated circuit _omponents have been
used in the design of power supplics, amplifiers, os-
cillators, etc. These publications are suitable for both
beginners and advanced alike. Order the complete set
for $13.00 or order individually but please hurry since
the publisher has onlv released a limited numhber. Add
$0.25 for postage and handling fees for cach book
ordered. Calif. residents add 5% sales tax. Please
allow 3 to 4 weeks for delivers. Send check or money
arder (No C.OD. sy to EDUTRONICS BOX 487 LOM-
ITA, CA 90717,

FOR SALE - ANJURA-T Dual Diversily Teletvpe
Converter. Consists of two CV71/LRR and anc CMI4 )
URR complete with rack, cables, spare parts and
MANUALS. Furtherdetails contact Paul Boivin k2SKk,
39S, Orange Ave.. Livingston, N (07039,

LE L
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Index of RTTY Articles

Through the courtesy of Dave Evans,
WA6PXA who did the research we, are
iacluding an index of RTTY articles that
have appeared in CQ Magazine. This
completes the list except for “73” maga-
zine. Any volunteers for that?

THIS LIST IS COMPLETE FROM JAN.
1960 TO MAY 1971 INCLUSIVE.

Jul.
Sept.

Oct.
Oct.
Aug.

Apr.
Oct.
Oct.
Jul.

Feb.

Aug.
Nov.
June

June
Dec.
Sept.

June

Jan.
May

June
June
Sept.
Apr.
Dec.
July
Feb.
Aug.
Oct.

Apr.
Mar.
Apr.
Oct.

Mar.
May
Aug.
May
June
Sept.

8

82
51

85
85
71

88
84
84
82
75

92
110
63

71

72
88

76

1960
AFSK Station
Automatic Keyboard Switch-
ing, K2DHE
Central CE-458 VFO Circuit
Diode Switching FSK Circuit
Electrocom FSC-250 FSK
Converter (Review)
Fork Standard Oscillator
FSK Discussion
Heath DX-100
Machine Theory
Transistorized Electronic
Keyer for Model 26
Discussion of Page Printers
Polar Relays
Remote Control 80 Meter
VFO for RTTY, KOBWMR
RTTY Station
RTTY Station Control
Tape Equipment

1961
Adjustment of the RTTY Polar
Relay, WeVVF
AFSK Oscillator
AFSK Oscillator for the Twin
City TU
Autostart Discussion
Autostart for the TwinCity TU
Band-Pass Channel Filters
Band-Pass Input Filter
Baud Test Tapes
Clock Unit
Converter Discussion
Polar Relay Filter Circuit
RTTY Test Equipment and
Procedures
RTTY withthe KWM-2,K5YTO
Twin City TU
Twin City TU (Modification)
W5BGP Teletype Terminal Unit
W5BGP

1962
AFSK Oscillator, Transistori-
zed
Correction
AN/ART-13 on RTTY
ANJTGY-14 {v)
AN/URA Series Audio RTTY
Converter Operation
AN/URA Series IF Rity Con-
verter Operation

FSK Circuit
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May
Jan.
Nov.

Dec.
May
Apr.

July
Oct.

Feb.
Oct.

Mar.
Nov.

Aug.
June

May
Nov.
Dec.

Mar.

Jan.

Sept.

Mar.

July
Oct.
Feb.

“Apr.

July
Jan.

Mar.

Jan.

Aug.

Sept.

Oct.

Nov.
Dec.

Nov.
Dec.

July

in CQ Magazine

81 Dual Identification Petition

69 Keyboard Arrangements

84 Selector Magnet Driver, Tran-
sistorized

69 Square Wave Dot Generator

94 Terminal Unit, Transistorized

88 TU PowerSupply, Transistor-
ized

96 Tuning Eve for Twin City TU

68 Tuning Fork Standard, Tran-
sistorized

1963

32 Automatic RTTY and CW with
Multi-Gates, WOASO

66 Band-pass Input Filter of Nar-
row Shift

68 Corrections -

72 Different Approach to RTTY
Design, WOLZL

66 Dual Identification Petition

68 Double-Tuned W2JAV Tran-
sistor TU

71 Heath Marauder on FSK

104 K8DKC FSK-E Shift System

66 Keyboard Operating Habits

67 Seclecting 2-Meter RTTY Fre-
quency

79 Tone Oscillator

68 Transistorized TU for Nar-
row Shift

1964
51 Add RTTY Tuning tothe Mod-
ulator Analyzer
51 Automatic Carriage Return for
the Model 15, WEDTY & K8PSJ
78 Bias Distortion
84 FCC Rules on RTTY Dual ID
74 FRXD Reperf-TD
34 “Hi-Lo™ FSK Keyer for the
HT-30, 32, & 37, WOAIL
78 Keyboard Adjustment
73 KWM-2A on RTTY
76 Mercury Relay Characteris-
tics
36 RTTY Audio Oscillator
RTTY From A to Z, WSVU
27 Part I, RTTY Basics
45 Part II, Machine Types
49 Part I, Machine Operation
42 Part 1V, Machine Circuitry
34 Part V, Frequency Shift
Keyers
90 Transistorized AF Shift Key-
ers, WIQAG
23 Transistorized Selector Mag-
net Driver
1965
88 AN/FGC-1 Terminal Unit,
Aug., 90; Sept., 91; Oct., 92;
Nov., 92.
RTTY JOURNAL

May

Mar,

Nov.

Feb.

Apri.

Apr.

Jan,

Feb.

Mar.

Apr.
May
June

July
Aug.

Sept.

Oct.

Nov.
Dec.

Mar.

Jan,
Feb.
July

Nov.
Apr.

May

Jan.

Feb.
Mar.
Apr.

May
June

July
Oct.

Mar.
Mar.
Aug.
June

50
87
66
36
44

24

55
31

46
63
39

43
50

65
49

37
37

25

85
97

74
94

90

Automatic Station ID with a
Surplus Keyer, K@6MHU
Autostart Discussion - Jan.,
89; Feb., 79.
Close Look at Transistorized
RTTY
FSK For SSB Transmitters
KWM-2 on RTTY
Modifying the TH-5/TG Ter-
minal Unit, W5AJG
RTTY From A to 7, W5VU
Part VI, Receivers for RTTY,
AFSK
Part VII, The Converter
Part VIII, The W2ZPAT and
W2JAV Converters
Part IX, Polar Relay Con-
struction
Part X, Polar Relay Adjust-
ment
Part XI, Modern Polar Relay
Adjustments
Part XII, Distortion inRelays
Part XIII, Eliminating Dis-
tortion
Part, XIV, Unusual Circuits
in RTTY
Pa‘rit XV, Schmitt Trigger Cir-
cui
Part XVI,Polar Relay Test Set
Part XVII, Polar Relay Test
Set Operation
RTTY Tuning Indicator and
Squelch

1966
AN/FGC-1
AN/FGC-1
Boehme Model SCRTTY Con-
verter
Dual ID from your TD, WOLQV
Essential Elements for the
RTTY Station
0-5/FR RTTY Oscillator- Ex-
citer
RTTY From A to Z, W5VU
Part XVIIl, Distortion Mea-
suring Equipment
Part XIX, TTY Machine Ser-
vice & Maintenance
Part XX, Additional Machine
Maintenance
Part XXI, Keyboard Adjust-
ments
Patt XXIlI, The Typing Unit
Part XXIII,The Selector Me-
chanism
Part XXIV, Miscellancous
Mechanical
RTTY Linearity Improve -
ments
RTTY Operating Procedures
RTTY Tape Take-up, WEQMI
Surplus Teletype Converters
“Teletyping for the Disabled”
K8SOB, WSOMI, WSAYY
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Mar. 66
June 92

Jan. 88
Nov. 106

June 95
June 94

Apr. 104
May 106

Oct. 116
July 63

May 18
Nov. 16

Mar. 90
Sept. 82
Feb. 51
June 90
Dec. 59

Nov. 88

Jan. 90
May 47

Aug. 90
May 90

Apr. 32
Apr. 82

June 88
Apr. 82

Mar. 112

Totatype II: A Mobile 2 Meter
RTTY Installation
Western Union “2B” Printer

1967

Model 28 Teletype System,
Feb., 92; May, 90.

TDA RTTY Distortion Monitor
Scope

Teletype Corp. Model 32KSR
Western Electric 314-A Polar
Relay

1968
AN/FCC-3 Terminal Unit
Converting the AN/FCC-3
Terminal Unit
DEN-35 FSKRTTY Converter
FSK with Voltage Variable Ca-
pacitors, KIEUJ
RTTY Mainline Adaptor,
W2ILNP
Transistorized RTTY Ter-
minal Unit

1969
AFSAV-133C FSK Demodula-

tor

AN/FGC-5 Receiving and
Transmitting Code Converters
Audio Limiter Circuit,
WB4CVF

Frederick Electronics Morse
to Baudot Converter

FSK for the Transceiver,
WITKR

Hellschreiber Teleprinter
System Explanation!

Model 35 Equipment
Re-Inking RTTY Ribbons,
W2IDX

TT-30/AGA-1 Tape Tele-
printer

Western Union Transistorized
Date Interface Subassemblies

1970

Good RTTY Control Layout,
WOPHY

Northern Radio Model 152
RTTY Terminal Unit

TDMS RTTY Test Set
TT-40/SGC-1 RTTY Termin-
al Unit

1971
Adapting Telemetry Dis-
criminators to RTTY

L2 Ll
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RTTY theory &
applications-

RON 'RG’ GUENTZLER, W8BBB
Box 30

ADA OHIO, 45810

Route 1

Receiver Sensitivity

~ There are several means of specify-
ing the sensitivity of a receiver. Pro-
bably the two most common methods are
the microvolt sensitivity and the noise
figure. These two methods are directly
related. In order to discuss them, it is
necessary to discuss some of the char-
acteristics of noise.

White, Gaussian Noise

Noise can be defined as any unwanted
signal. This definition is too broad for
practical work, so a narrower definition
1s required. The most common form
of noise found in radio communication
work, especially at VHF and above,
is white, Gaussian noise. White refers
to frequency components that range over
a very wide band (analogous to white
light that contains all frequencies of the
visible spectrum in equal amounts).
Gaussian refers to the amplitude char-
acleristics; a Gaussian distribution is
one that is completely random (unpre-
dictable) and follows a normal-law-of-
error characteristic. The noise heard
from a receiver when no station is being
received is Gaussian noise; it may or
may not be white depending upon the de-
tector in the receiver and the frequency
response characteristic of the audio
stages.

White, Gaussian noise can be gen-
erated in manv ways. Tubes and tran-
sistors generate it. Also, any resistor
at a temperature above absolute zero
generates such noise. The noise voltage
generated in a resistor is, v - sqrt
(kTBR), where k is Bolizmann's constant
- 1.38 x 10w J/K, T isthe temperature
of the resistor in kelvins, B is the band-
width over which the voltage is mea-
sured in Hz, and R is the resistance in
ohms.

Because noise comes from any am-
plifying device as well as from any re-
sistor (including the lossy part of tran-
smission lines), anyv signal will contain
some noise. The lower limit of re-
ceiver sensitivity is determined by noise
10 NOVEMBER 1971

contamination.

Signal to Noise Ratios

A sometimes useful indicator of the
condition of a signal or its degree of noise
contamination is the signal to noise
ratio (SNR). The ratio is calculated by
dividing the signal power in watts by the
noise power in watts. The signal tonoise
ratio in dB is 10 log,,, of the SNR.

Microvolt Sensitivity

The voltage sensitivity of a receiver
is determined by applying a signal to the
antenna terminals anaadjusting the signal
level until a certain signal to noise
ratio appears at the receiver output.
Noise will be introduced into the re-
ceiver output thru two (at least) me-
chamisms. The signal generator pro-
duces noise; this results from the in-
ternal resistance of the signal generator
producing the thermal noise discussed
earlier. The amplifying devices within
the receiver produce noise; usually, the
major contributor is the first RF am-
plifier and/or mixer. (Insome cases, the
input network within the receiver bet-
ween the antenna terminals and the first
RF amplifier gives more noise than the
amplifying devices!)

If a perfect receiver (one contributing
no internal noise) were being tested, a 0
dB SNR at the output (SNR - 1) would
obtain when the signal generator voltage
equalled its own internal thermal noisc.
For example, if the generator impe-
dance were 50 ohms, and its temperature
290 K (-17°C - 63°F), and the perfect
receiver had a 6 kHz noise bandwidth,
the thermal noise would be 0.03 micro-
volts and the signal generator would have
to provide a 0.03 microvolt signal to
give the 0 dB SNR.

Because a 0 dB SNR is too low for
convenience, anSNR of 9.5dB is common-
ly used. This would requirea0.09 micro-
volt signal from the signal generator
for the assumed 50 ohm. 290 K, 6 kHz
noise bandwidth. If on the other hand, the
receiver noise bandwidth were only 600
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Hz, then a 9.5 dB SNR would require a
0.028 microvolt signal from the genera-
tor. With a 60 kHz receiver bandwidth,
the signal generator would have to sup-
ply a 0.28 microvolt signal for a 9.5
dB SNR.

It should be noted that the amount of
signal voltage required for a given SNR
at the output of a receiver goes as the
square root of the bandwidth; hence, the
wider the bandwidth, the greater the
signal required to give a certain SNR.
This means that a television receiver
with a bandwidth of 6 MHz requires a
hundred times more signal voltage at
the antenna for a given SNR at the output
than does a telegraph receiver with a
600 Hz bandwidth.

Perhaps it is worthwhile to explain
why a 9.5 dB SNR was used in the above
example. 9.5 dB equals a ratio of 9.
Generally, for ease of measurement the
signal plus noise to noise ratio is mea-
sured rather than the signal to noise
ratio. In order to measure signal to
noise ratio, the meter on the output of
the receiver has to reject noise while it
is measuring the signal. This can be
accomplished rather easily ifa pure tone
is being used to modulate the signal
generator, because a notch filter is
simple to construct - however, many
people don’t have them. If a complex
signal is used to modulate the signal
generator, it is difficult, at best, to
separate the signal and noise. There-
fore, it is usually only possible (or
convenient) to measure signal plus noise
output. A signal to noise ratio of 9 (9.5
dB) is a signal plus noise to noise ratio
of 10 (10 dB).

_If other than a perfect receiver were
being tested, the microvolt sensitivities
given above would be larger numbers
(worse) because the noise present would
be greater. The receiver would be in-
troducing noise that would add to the noise
coming from the signal generator thus
making the ‘“‘background™ noise higher
thus requiring a greater signal level
from the signal generator.

Noise Factor

~The microvolt sensitivity of a re-
ceiver is dependent upon the bandwidth;
therefore, it is not adequate for rating
a recciver unless the bandwidth is also
specified. (If receivers with identical
bandwidths are being compared, it is
quite useful). Noise factor is defined
as the signal to noise ratio at the input
of a receiver divided by the signal to
noise ratio at the output of the receiver.
This is a very useful rating because
the bandwidth of the receiver does not
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enter in.

There are at least three ways to mea-
sure the noise factor ofa receiver: 1) Use
the definition given and measure the
signal to noise ratios at the input and
output. 2) Use a technique requiring a
signal generator to measure the re-
ceiver gain, the noise bandwidth, and the
microvolt sensitivity. 3) Use a noise
generator and the formula: NF = 10
logsa (ENJY-1).

1) The input signal to noise ratio is
hard to measure, thus this technique, al-
though a convenient mathematical de-
finition, is hard to implement.

2) The noise bandwidth must be known.
This requires a fairly tedious set of
measurements. Measuring the receiver
gain is generally inaccurate because
most signal generators are not pro-
perly calibrated and/or not used pro-
perly. Therefore, scratch this method.

3) When using a noise generator, the
bandwidth and gain are not important
because one is measuring noise with
noise. Also, most noise generators put
out a small amount of noise that is the
same order of magnitude as that gen-
erated within the receiver. Therefore,
no large amounts of attenuation are
required as they are when signal gen-
erators are used and greater accuracy
is possible with noise generators.

References

An excellent description of how to
accurately and properly measure sen-
sitivity of FM receivers is given in:
IEEE Test Procedure for Frequency-
Modulated Mobile Communications Re-
ceivers, IEEE No. 184, 1969 April (Re-
vision of 49 IRE 16 SI).

A method for measuring the noise
figure of FM (and AM) receivers can be
found in 73 Magazine, 1969 AUG, pp.
112-116.

An excellent article on noise figure
can be found in Ham Radio, 1969 MAR,
pp. 26-32.

A copy of “Some Notes cn Noise
Factor’ which discusses the relation-
ship between the two definitions of noise
factor is available upon request.
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JOHN POSSEHL - W3KV

Box 73

Hello there,

We have quite a few WAC Awards
to issue this month and we believe that
it is the largest single months presen-
tation since the Award was authorized.
It is indeed a pleasure to announce the
following stations qualified for W A C -
RTTY.

Nr. 165 Alex Ritter HBY9AKA
Nr. 166 Peter Graulich WB2NRU
Nr. 167 Earl Tonjes WANG
Nr. 168 ClubStation, RandersOZ7RD
Nr. 169 Karsten Tranberg OZ4FF
Nr. 170 Georg Nyman SM3DKL

You will notice quite a few from the
Scandinavian countriesand thisis mainly
due to an arrangement based upon cor-
respondence from the Contestand Awards
Manager of the SARTG, Bo Ohlsson,
SM4CMG. If we can state it briefly, it
works like this. If you made contact in
all Continents in the SARTG DX Contest
and submitted your log to the Contest
Manager, you may request that he verify
the W A C from the logs of the stations
yvou listed, provided they also submitted
logs. If the verification is correct the
Awards Manager will notify me in writ-
ing. I will issue the certificate(s) to him
and he will distribute them locally. Also,
you may already have cards, say from 5
Continents and lack only one for W A C.
If this one can be verified, plus sub-
mitting your other 5 cards tothe Awards
Manager, this also would be valid. Sim-
Evly stated, it allows verification for

A C from Contest logs, without send-
ing the cards thousands of miles with the
possibility of loss. We will be glad to
co-operate with other sponsors of Inter-
national RTTY DX Contests in the same
manner, but since it does require some
additional paper work etc. we cannot act
as spokesman for other Contest and
Award Managers at this time but we will
‘be happy to announce any such arrange-
ments on this page should they take place.
Perhaps | should point out that I wili
still make out the Certificates here and
still welcome any application for WAC-
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Blue Bell, Pa., 19422

RTTY if accompanied by the QSL caras
or other proof of contact. There is no
charge for the Certificate but the neces-
sary returnpostage either inlocal stamps
or IRC is appreciated to cover mailing
costs.

We have an old saying stating that,
“Necessity is the Mother of Invention™.
We recently received a card from Ariel,
4X4MR, and he included some of the copy
from his machine, a Seimans Model
T37H. We could not guite believe what
we saw. It was in English, but all the
letters were printed backwards, and the
printing started at the right and went to
the left. Holding it in front of a mirror,
looking at it through the reverse side,
or turning it upside down did not im-
prove the “‘copy’. We were fortunate
to contact Ariel about a weck later and
yvou can guess what the conversationwas
about. It seems that the machine ori-
ginally had Arabic characters and the
language reads from right to left. Ariel
somehow found some English tvpe pallets
replacing the Arabic ones and making
some necessary changes in the ltrs/fig
arrangement of the machine and that after
a bit of practice he had notrouble reading
it although it took me several minutes to
decipher one line. Now all someone has to
tell me is that they have a machine that
prints Japanese or Chinese inthe classic
manner!

A prize for sheer enthusiasm should
go to Sid, the technical assistant at
9J2ED. Sid recently drove some 1500
miles to Johannesburg ina Morris Minor
(one of those compact compacts) picked
up three printers, a distortion test set
plus some additional test equipment and
then back again to Lusaka. Although we
have no first hand knowledge, we cannot
imagine that the roads through some of
the bush country of central Africa are
like the ribbons of concrete most of us
are used to. In addition the temperature
is 100 F. or better most of the time.
I would suppose that the events stated
in the last several paragraphs can be
summed up by simply saving that they

CONTINUED ON PAGE 16
RTTY JOURNAL

Next month will be the December issue
and this means that approximately 40%
of our subscriptions will expire. As a
large number of subscriptions are re-
newed it means handling about five or
six hundred letters, quite a job for one
person. If you intend to renew, check
vour mailing stencil and if thereisaDe-
cember code on it, send in yvour renewal
now. This saves us a lot of workand will
spread the job over a longer time. What
complicates things is that December
is always a busy month for everyone
and things are forgotten until after
Christmas, by this time the January
issue has been mailed, expired stencils
have been removed and late renewals
take longer to process. Just because
we put things off is no reason evervbody
should.

%%

We have to question a statement
printed in one of the general ham maga-
zines that no specialty ham magazine
has ever succeeded. I suppose from an
economic standpoint this may be true
but the JOURNAL is now finishing its 18th
year and subscriptions are at anall time
high, not only in this country but foreign
countries. Merrill Swan WOAEE carried
the magazine for 13 years and we have
had it for the last 5, certainly 18 vears
of continuous publication is nota failure.
In fact with the new laws we will be able
to vote come the first of the year. Our
first vote will be for the RTTY fans and
contributors that have made this possi-
ble. Others may come and go but RTTY
goes on forever ....

EZ T

One of the most ‘fun loaded” and
interesting ham gatherings every vear
is the SAROC Ham Vention held at Las
Vegas. This year the dates are January
6 to 9th. We understand that this year
plans are being made to include a com-
plete RTTY station, hopefully in opera-
tion, so anyone interested in RTTY can
see a typical set up and mavbe punch
a few green keys. A number of econo-
mical complete tours have beenarranged
for this vear, including air transporta-
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tion and rooms. Makes a fine, low
priced vacation - if you stay away from
the one armed bandits. Write SAROC -
PO Box 73, Boulder City, Nevada, 89005
for details. .

BACK ISSUES---

Another shipment of RTTY Binders,
Red with Gold lettering is in stock.
The last two shipments of binders have
increased in price and with the added
postal increase we have been forced
to raise our price to $3.00 each in the
US and possessions, $3.50 in Canada and
Mexico.

New subscriptions and classified ads
are cash in advance as we have no
method of billing. New subscriptions will
be started with the current issue and
one back issue if requested. Please do
not ask us to start any further back
than this. If available, back issues may
be ordered at 30¢ each at time of sub-
scription. The Journal is mailed about
the 20th of the month preceding the
dated month.

1966 - Aug. - Sept. - Oct. - Nov. -
Dec. (5)

1967 - None

1968 - Mar. - May - June - Sept. - (4)

1969 - May - July - Sept. - Oct. - Nov. -
Dec. - (6)

1970 - NONE

1971-January-April-May-June-July-

September- October= 7,

RTTY JOURNAL
P.0. Box 837 Royal Oak, Mich. 48068

DUSTY' DUNN  W8CO
Editor and Publisher

SUBSCRIPTION RATES 1 Yr, (10 issues)

U.S.--Possessions--Canada-- Mexico
First Class ----$ 3.00 Air Mail -----$ 3.50

All other countries --1st Class---- $ 3.50
Air Mail- Central- South America 5.00
Air Mail --Other Countries - - - - - 5.50
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CLASSIFIED ADS Rates-$1.- 30words. ADDITIONAL Words 3¢ ea.

CLOSING DATE FOR ADS~ 1st of month,....

NEW HAM MAGAZINE!! Interested in public ser-
vices, humanitarian actions and international friend-
ship? Sample issue free. Published every three
weeks. Worldradio, 2509 Donner Way, Sacramento,
Calif. 95818 WB6AALIH

SALE; COLLINS R390A /URR; Good. $1,000. 11/16"
tape; 40 rolls-%$5.00 huge quantities. Yaesu FT 101;
Mint: $390. G.S. Naniwada, JATACB, 3-4-8 lzumi -
Hova, Tokyo 188, Japan.

SALE: 6 AND 2 METER HC-6/U xtras--all fre-
quencies and 6-8 MHz FT-243 xtras $1.00 each. Sase
for list. Mac Robbins, WA3KDJ, Hamerschlag A307, "
P.O. 766, Carnegie-Mellon Univ. Pittsburgh, PA.
15213

MORE RTTY! THAT'S RIGHT. In 1970 there
were more feature RTTY articles in HAM RAD[O
Magazine than any other general amateur magazine.
You need RTTY Journal, but you need HAM RADIO
also. $6.00 per year; $12.00, 3 years. Ham Radio,
Greenville, N.H. 03048

GEAR SETS; for model 14 TDs, Sync 1800 RPM,
60WPM felt clutch, unused $5.00 set. Gear sets (2)
for model 14 reperforator, sync 1800 RPM 60 WPM,
used excellent $4.50 per set. Teletype sprocket
wrench 5716 with 12°" long handle unused $1.00 each,
Tuning fork; 120¥PS unused $2.00 each. Atlantic
Surplus Sales, 580 3rd Ave. Brooklyn, N.Y. 11215

RCA RTTY DIVERSITY SYSTEM consiting of two
CVST/URR converters and one CVI4/URRR com-
parator in desk top rack. 10 to 1000 cycle shift.
S125.00. TS186 Fregmeter 100 Mc to 10,000 Mc.
850,00 FR-4/U fregmeter, 100 Ko to 20 Mc built in
scope and interpolation osc. $60.00. WeJX, 14945
Dickens St. Sherman Oaks, CA. 91403,

TYPEWRITER RIBBON REINKER, Hand oper-
ated model now only $3.50. K575 or K764 Ink avail-
able at all National Cash Register Co. stores at 75¢
per tube. Walter Nettles WT7ARS-B355 Tanque Verde
Rd. Tucson, Ariz. 85715

TELETYPE PICTURES FOR SALE. Vol 1 §1.00.
Vol 2 $2.00. Vol 3 $1.50. All for $4.00. Perforated
tapes available. 200 different pictures. WIDGV-a.
2210-30th Street, Rock Island, llinois 61201,

RIBBONS TAPE REINKERS ... Fresh ribbons for
all teletvpewriters, box of 12 individually wrapped
£330 POSTPAID. Reinker for 15719 $1.00 POST-
PAID. 11/16" tape $8.00/case/40 rolls. Toroids 40/
$10.00 POSTPAID. Machines, supplies, stamp for
list. Yan WIDLT 30IR Passaic Stirling, N.J. (7980
(201-647-3325 after 10 p.m.)

WIREWOUND Pots, 21.5K, 25W loop current ad-
just; 95¢ each, 2/$1.50. Standard 11/16" PERFOR-.
ATOR tape. 10 rolls - $1.50. 40 rolls for $4.95 FOB
Paramus. Polar relay sockets, latest tvpe, with
contact filters. Regularly $1.25, now only 95¢ post-
paid. Spectrum Display Units, built-in j‘l scope,
rack mount, 110vAC, 60Hz - $18.50 FOB. Simple
Stromberg DATE-time stamps. 110V, 60Hz, As 1
Ideal for traffic or logging. S$18.50 each, FOB,
Jim Cooper, POB 73, Paramus, NJ 07652

TOROIDS: LOWEST PRICE ANYWHERE! 40/
$10.00 POSTPAID. (5/82.00). 44 or B8mhy. center
tapped. Mite miniature UGC41KSR page printer,
Completely  reconditioned, SPECIAL $175. 32KSR
page printer also completely reconditioned by ex-
perts ... $225. Model 15KSR printer $65. 1800RPM
Sync motor with baseplate $7. Gears for all machines

. 14Tee Dee $25. TDAZA Distortion Test analyzer
£50. 14 reperf with cover, working $30. Rihbons,
Tape. supplies, Stamp for list. Yan W2DLT 302R
Passaic Stirling, N.J. 07980
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EPOXY DIODES - 1000 Volt PIV at 1.5 Amp. 24¢
cach ppd. 88 Mhy Centertapped unpotted toroids.$1.50
for 5 ppd. Send stamp for list. M. WEINSCHENKER
BOX 353 IRWIN, PA 15642,

PERFORATOR TAPE, 11/16" wide, & dia., 2"
core, buff, $8.00 percase of 40 rolls. Paul Davis,
1830 Toepfer Rd. Akron, OH. 44312,

FOR SALE: 28KSR- 60-75-100 wpm gcar shift.
New floor stand cabinet, Auto CR, unshift on space,
non-overline, all manuals including stunt box. $350.00
Anyone for a Collins 180 S-1 antenna tuner? Ed
Trego, WOWKC, Hoopeston, 111, 60942 - Home phone
217-283-6914,

SALE MODEL 28 Synchronous MOTOR PD67/LI,
code LMU-12 1/12 hp. 3600 rpm, 115 VAC &0 cyvele,
| phase, used excellent, $18.50 ea. TT334/UG model
28 transmitter - distributor. high speed, & level,
adaptable to 5 level code LBXD-9, used excellent,
34000 ea. TTII5/UGC model 28 tvping reperforator,
code LPRISBWA tape data; 11716 with chadless or
fully perforated, part of AN/UGC-13 (M28ASR) used,
excellent $40.00 ea. Atlantic Surplus Sales, $80 3rd
Ave. Brooklvn, N.Y. 11215,

HELP! HELP! WANTED, Schematic or manual
(preferred) for B&W S100 transmitter. Also need a
JAPT cathode ray tube, new or used. Write Frank
Oberlander, W9YPS, 110 North Tremont, Kewanee,
1. 61443

SAROC SEVENTH ANNIVERSARY January 6-9,
1972, Advance Registration $9.00 per person entitles
registrant to SAROC Special roem rate %12.00 per
night plus room tax, single or double occupancy,
effective January 4 thru 12, 1972; tickets for admis-
sion to technical seminars, HAM RADIO MAGAZINE
and SAROC Happy Hour Thursday, SWAN ELECTRON-
ICS and SAROC Social Hour Friday, HY-GAIN/
GALAXY ELECTRONICS and SAROC Champagne Party
Saturday. Buffet Hunt Breakfast. Sundav. Ladies who
register will receive transportation for shopping tour,
luncheon and Crazy Hat program at the New Union
Plaza Hotel downtown Las Vegas, Saturday, Advance
Registration, with Flamingo Hotel mid-night show, two
drinks, $14.50. Advance Registration, with Flamingo
Hotel Dinner Show (entrees Brisket of Beefor Turkey)
no drinks, $17.50. Taxand Gratuityincluded except for
room. Frontier Airlines SAROU group flight package
planned from Chicago, 5t. Louis, Omaha, Denver, send
for details. Fifth National FM Conference, ARRL,
WCARS-T255, WPSS-3952, MARS, meetings and tech-
nical sessions scheduled, Accommodations request to
Flamingo Hotel, Las Vepas, Nevada before |5th,
December. Advance Registration to SAROC, Southern
Nevada ARC, Inc., Box 73, Boulder City, Nevada
89005, before 31st. December,

TELEFAX FASCIMILE TRANSCEIVER: desk type
W.U. model 65004, 5°° drum O/A diam, 12"x 137y
7" synchronous motor, operating condition, used good,
$11. cach, Model 28LBXD Trans- distributor, used
good, $60. each. Teletypewriter Signa! Distortion
Test Set TS2B/TG transmits four test signals, R.Y,
space or standard test message. Portable in wooden
chest, manual and wiring diagram included, used
good, $35. each. Wetted relay WE, 275 B or € $1.25
each W.E. 255A relay $1.25 each. Atlantic Surplus
Sales, 580 3rd Ave. Brooklyn, N.Y. 11215

AUTO-CR-LF KIT, MIS-19, $27.50; Tape winder
(windup) $12.50, gears galore (shifts, too). Quantits
discounts on above - also 74913, 78509-10, R0163,
91287, many more. SASE for list. Wanted LXDs,
any condition; all parts, Model 32-33. Tvpetronics,
Box 8873, Ft. Lauderdale, Fla. 33310 W4NYF.
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WANTED: BUY OR BORROW manual for frequency
shift converter tester TS- 1618 (XN-1/UG); also CV-
H9A discriminator module plus front pancl-chassis
assembly, TRADE FOR MODEL 28 GEAR: T-d64
dual 4X150A transmitter: rare Northern Radio con-
verter module #1527100 for standard 850 shift. William
Velman WaCRG 11007 Explorer Road, La Mesa,
California 92041,

TELETYPE FOUIPMENT FOR SALE: Model 19,
3 ea. Model 15 with stand, Tape reader, 2 ea. Power
Supplies. Best Offer. KeDLK, Karl Kowallis 20329
Madison St., Torrance, Ca. 90503, Area Code 213,
370-5455,

WANTED TO BUY OR LOAN Manual or will pay
for Zerox copy of Hunter Bandit 2000B lincar am-
plifier George Meserole WAZUCP 647-88 Sireet,
Brooklyn, N.Y. 11225,

BACK ISSUES - RTTY JOURNAL - Haveallissucs
fram Vol. 1, No. |, will reproduce any issue for $1.00
PP. John lsaacs, 3175 Val Yerde Ave. Lang Beach,
Cal. 90808,

CVEI/URA-BA ALDIO CONVERTER, less hlower,
good condition, S80. Altronics - Howard audio con-
verter, wide and narrow shift filters, Model L, with
manual, excellent condition, $70. Transceiver power
supply, AC.. home built, $30, 4-1/2", 270 degree
pancl meters, 1 ma., 100 vamp movements, realls
impressive, 810, Stan Fierston, WIBRJ, 7 Pickwick
Road, Marblehead, Mass. 01945, 617-631-1308,

RTTY PICTURE TAPES - ERROR FREE. Order
carly for holiday season. Over 250 different pix
available. Send stamp for list to K2AGI, 5 Hansell
Rd.. Murrav Hill, N.1. (07974,

WANTED: L/GC-20A (compact 28KSR) and LGC-
25A (compact 2XRO). FOR SALE: Collins SIS (one
of a matched pair used for diversity, Latest pro-
duction, mint) $1250. RME VHF-126 Tuneable YHF
converter (50, 144 & 220 MHe in, 7 MHz out). $100,
BC-1031 (SA-3) Panadaptor for 455 or S$00 KHz.
Mint. $100. Spectrum Analvzer SBEh (455 or 500 KHz
input, mint). $150. Will trade. What have you got?
Hank, W6SKC, South Pasadena, Calif. 113-709-5886,

J & ) ELECTRONICS, CANTERBURY, CONN_ is
vour headquarters for terminal units, AFSK genera-
tors. They also offer a repair service on RTTY de-
modulators and FM conversions for amateur use,

MOVING. MUST SELL: Model IBASR S800. and
model 2BKSR 5250, Used in amateur service with 60
wpm gears. Pick up or vou pay shipping. WBSFCI,
4421 Mavie St. Corpus Christi, TX. 78411,

MODEL 32TG KSR, new in original carton. $375
ar hest offer. Model 33TAH KSR new in original
box, 8 level terminal $400. BRPE 11 as new, some
use, $50.00. LMU 41 motors for model 28, model 35,
new i hox, $55.00, with 120cps tuning fork, 7025
comp, with 65K memory and TTY terminals (not
time sharing) best offer over $20,000. Some perifial
equipment available. No Collect calls, SASE with
inguiry, Douglas Craton, 5625 Balfrev Dr. W, Palm
Beach, FLA. 33406,

SALE: KEYBOARD FOR MODEL 15, with ‘here
is Answer Back Attachments” 21 characters to set up
identifications, complete with all ke tops, springs
and gear - excellent $11.00 cach, FRXD-10 Comba:
combining typing reperforator, a reader and dis-
tributor. on one base. The unit can be used separately
ar together, syncronous motar, no lape container or
cover, used good, S20U00 cach. Parts for most lele-
Lipewriters also gears and molors including Mite
teletypewriter parts. Atlantic Surplus Sales, S80 3rd
Ave. Brooklvn, NJY. 11215,

SELL: R-5007/FRA-502 general coserage re-
ceivers. Includes 4-8 and 8-16 MHy. tuning units and
storage drawer and TTY audio detector. Rack mount-
ing, receiver is onlv S inches high. Made by TMC
and in good, clean condition, $50.00 FOB. Ronald
Ot 2320 C Parker Street, Berkelev, California 94704,
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WEEKDAYS MONDAY-THRL FRIDAY 9430 Sui-
urday 8-4:30, Sunday B-noon until further notice,
Selling oul model 14 teletvpe machines, 15 machs,
100%s. 14 TDs, 28 W's. all kinds of parts., supplics
ete. Model 15-19 covers S1000. Loads of fucsimile
machines al S1H& one unker FREE for parts. Elec-
tronics, PC boards, power supplics and too many
items to mention NO LIST AVAILABLE. Facsimile
paper. Western Union Nava)l Observatory Clocks
and so marked on dial square or round with internal
pendulum and battery operated approximately 200
2007 Al clocks in operating condition and readv to
go - ONLY $50.00 delivered vour door - a real col-
Icrlm-\_ find and just perfect for vour ham shack in
case of power failure. Goodman, C.B. & Co. 5876 5,
Western Avenue, Chicago, linois 60636,

FOR SALE: COLLINS PM-I piggvback power
supply for Colling KWM-2 or KWM-2A transceiver,
110/ 220 vac, 50 to 400 cps. Contains internal speaker.
Case has a few dents (small) and scratches, $65.00
FOB South Pasadena. Hank W6SKC, 213-799-5886.

SOLID STATE RTTY TERMINAL UNIT Model
ESTU-1. Completely wired and tested and built on a
Skt circuit hoard, using top grade components
throughout. This hot solid state unit features a 500
ohm input, tuned filters (standard mark and space
frequencies-(2125-2975) or 2125-2295) please specily
when ordering). Reversing switch, output for scope
monitoring, and drives selector magnet directlv.
Unit can be mounted according to your needs, Power
requirements 12 VDC @ 65 MA. Factory warranty
and repair service available onallour models and kits.
Model FS-1A completely wired and tested, $39.95,
Power supply for above, solid state, regulated 12
¥ oI amp. S$14.95. Frank Electronics, 407 Ritter Rd.
Harrisburg, PA. 17109,

MUST SELL - COLLEGE BOUN™, Will Ship,
Hallicraft §-120 $10.00, BCXI1 Freq meter with
books, $45.00. RCA WA44C - audio generator and
WR49B RF generator $20.00 each. Heath DX100-
$75.00. Model 15 teletvoe and W2JAV TU $50.040,
Eico 488 Electron System $7.00. Eico 720transmitter
$20.00. New Leader LBO 301 scope $200,00, Michael
Jones Rte | Box 532 Fortson, GA. 31808,

MODEL 19 WITH ADDED TYPING REPERF $100.
Beckman 7361 R rack mount 1 mHz counter with extra
DCU™s $100. Model I8 KSR, excellent, $250.00 Model
2ETD and typing reperf, both $150. (pick up onlv)
J. Clifton, M.D. 1000 W, Carson St. Torrance, CA.
90509, (113) 320-5026,

WOW! ANJURC-35 solid state, frequency synthe-
sized 1 to 30 MHz. transceiver, amplifier and power
supply. MODES: SSB, AM, CW and FSK. INPUT: ap-
proxvimately 75 watts DC on all modes, SUPPLY: 115
volts AC 45 to 450 He. or 24 volts DO, STABILITY: 1
part in 100 million per dav. FEATURES: 4 Collins
mechanical filters, separate BFO on CW, break-in
CW with audio tone for monitoring, specch processing,
continuous input power control, broadbanded outpat
network into 50 ohms, Bird wattmeter for forward;
reflected power, audio output meter into 600 ohms,
modular construction, compact and very nice looking,
This unit is in current production and is the very
latest in Navy HF communications equipment. Without
a doubt this is the nicest piece of communications
gear | have ever scen. Price includes one RT-61%/
LRC transceiver, two AM-3007/URT power supply-
amplifiers, a complete sel of cables and intercon-
nection box, handset (microphone and carphone), key
and a partially complete set of manuals, CONDITION:
excellent, PRICE: $2380.00 (firm). Write Ronald
Otl, 2320 C. Parker Street, Berkelev, California
94704,

MUST SELL: TU CV-71, 50 K¢ version of €
New  condition, Cables, manual, ctc. Lab aligned
S70.00 Will payv shipping. Bill Handel, KE538Y, 95
Murwood Dr. Chagrin Falls, OH. 34022,
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