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OPTIMIZING HIGH FREQUENCY TELEGRAPH

WALTER

LYONS
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V.p.

TELE — SIGNAL CORP,

ABSTRACT

High frequency point=-to-point comminication
utilizing recently developed techniques now
assure reliability and accuracy rivaling the
telephone cable and perhaps the satellite
relay for long-distance point-to-point cirgc-
uits. Adequate power, antenna configuration
and frequency division multiplexing applied
to independent-sideband systems reduce the
hazards that have plagued this medium, so
that it can compete in quality and economy.

Multipath delay distortion effects have been
reduced to small consequence by the substit-
ution of frequency for time division multi-
plexing, thus increasing signal pilse
duration. In addition, reduction in the
modulation index increases correlation bet-
ween mark and space frequencles, changing
delay distortion to a slow change in timing.
By increasing the efficiency of bandwidth
utilization, by employing a modulation index
of 0.8 and by applying the maximum number of
channels to a single ISB transmitter reduces
interference.

The cost of a teleprinter channel using HF
radio compares very favorably with that of a
TAT cable. Exclusive of central office exp-
ense and investment, the former ranges bet-
ween approximately half to a quarter the
costs of the latter. It is expected, there-
fore, that the use of HF will increase for
record data communications.

INTRODUCTION

Speculation to the contrary, submarine tele=-
phone cables certainly, and satellite comm-
unications probably, will not replace high
frequency communications in record data
transmissions. These newer fields, however,
provide an incentive to apply techniques to
improve reliability and accuracy at HF so
that a compatible and integrated communicat-
ions system may be available. Especially is
this required in military logistics and
tactics.

In spite of the inherent distortion in the
HF mode as compared to the newer forms,
technical methods are avallable to reduce
or eliminate their effects. The most
troublesome types of distortion are multi-
path delay, interference impulse noilse
and doppler frequency shif%.

Reliability of HF is another hazard but it is

not unique, since cables are subject to

earthquake and trawler breakage, among other

causes of long-term outage. économic

considerations are important where a circult
~ can use several media for communicationss

Optimization should therefore take cognizance
of the fundamental requirement of HF radio
in land areas areas for antennas, addition-
al terminal gear for sub-channels  for div-
ersity reception and the expense of main-
taining transmitters and receivers and their
operation, which requires signal analysis,

propagation prediction and decision to
transition frequencies.

On the other hand, cable costs and mainten-
ance are not cheap. Satellites will present
problems not unforseen at this time, which
may prejudice their economic feasibility.
Other factors besides costs certainly dict-
ate a trial of this exotic means.

FRAMEWORK

Current practice in HF communication tends
toward the minimum utilization of spectrum,
especially where telegraphic tf fic is con-
cerned. It has been proposed ‘1) and impl-
emented on several long-haul circuits, that
FREQUENCT SHIFT KEYING (FSK) sub-carrier
utilize fractional modulation indices. The
result has been a three-to-one reduction in
bandwidth utilization with concomitant power
and S/N gain.

The use of automatic error correction means
by request for repetition of character trans-
mission based on constant ratio coding (4RQ)
is widely in use on all major point-to-point
circuits having reciprocal paths. This sys-
temy first proposed by Dr. H. C. A. Van
Duuren, utilizing the Moore code, accounts
for significant equivalent power gain due to
its error reduction capability. Since
several orders of error reduction are avail-
able, this is tantamount to a like power

gain, (2) (3) Data transmission may require
other means for error detection and correct-
ion such as redundancv with block encoding or
signal element assessment applied to time
diversity means to obtain additional orders
of a?ggracy without requiring a circuit ret-
urn. L

In recent years, long strides have been made
in the accuracy of predlction of optimum
working frequencies from S?ﬁ spot data and
the orientation of planets. ) "This has
resulted in increasing the reliability and
accuracy of operation on HF to a degree that
rivals all other media, Specifically HF
circuits have been known to operate with
reliabilities in the upper 90% for periods
of a year at economical error rates of one

in 103 to one in 101,
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Reasonable cognizance of the reduction of
usable spectrum during the low period of the
11 year sun-spot cycle should be made by
frequency assignment authority and by the
user to effect cooperation in assuring max-
imum usage by the meduction of interference.
Arbitrary rules concerning maximum trans-
mitting power and emission bandwidth should
be avoided. BEvery effort should be made to
utilize the most modern equipment and ade-
quate techniques must be employed to reduce
the number of transitions (operating freq-
uencies). As an example, ISB transmission
and diversity reception %ogether with high-
gain antennas should satisfy most circuit
requirementse.

METHODS

Multipath delay distortion has been observed
and its characteristics analyzed over the
major long-haul circuits for many years and
the concensus of opinion is that 3ms is the
maximum distortion with which to cope under
consideration of practical high reliability
and commercially acceptable error rates. This
phenominon determines that the highest toler-
able bit rate be of the eorder of 100 baud,
yielding a bit length of 10 mse.

These effects canvbe minimized, however, by
using very narrow shifts in FSK to maintain

a high degree of correlation between mark and meeting

space frequencies such that the receiver
regeneration sampling will ordinarily be able
to folloy the changing timings this type of

distortion not being instantanecus but rather

buillding up and decaying at a rate of approx.
a quarter of a second, in most instances.

Fortunately, it is rare that high noise will
accompany delay distortion so that we are
able to use low thresholds to the receiver
detector to minimize its effects. This low
threshold need only be fixed since modern
filter techniques have enabled reductions in
noise by reduction of bandwidth to admit only
fundamental keying components without signi-
ficant phase distortion and adequate guardband
in frequency multiplexing systems. Because of
the peculiar characteristic of impulse noise
the reduction of noise~to-signal voltage ratio
is significantly more *han a linear function.

Operation as close, to MUF as is practically
consistent with the minimum number of trans-
itions per day is important in the reduction
of multipath operation. Intelligent and
conscientious operational procedures will
assure this. Also, heavily loaded ISB cir-
cuits, including forked operation, will
reduce the number of required frequency
assignments, thus minimizing several prob-
lems at one stroke.

Interference is a unique problem of HF as
compared to ocean cable or satellite relay

for long-haul  point-to-point circuits,

his most serious handicap is a study of a
special study by the IFRB, who recently
established a panel of experts, selected by
the nations of the world to offer solutions.
Recommendations have been made at the first

(Geneva 1962) and most certainly
more will come,

Even during the present historical low
period of sun spot activity and wuseful band
compression, much has been achieved by the
implementation of ISE and narrcw beam
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antennas and other techniques, by reason of
their economic justification. We may,there-
fore, expect much more from regulations that
are formulated by the ITU through auspices
of the United Nations and the offices of
the IFRB.

Modern techniques for FSK, reducing shift
and bandwidth on the.order of over 10 / 1,
had been proposed ‘17 on the basis of
theoretical studies which determined that
0.8 was an optimum modulation index. This
was later confirmed, after gractical agplic-
ation, by the engineers of the Kokusa
Denshin Denwa in a document for study group
III submitted to the Xth Plenary Assembly
of the C. Co I. Re in Geneva 1963. When
this mode of operation is finally imple-
mented by most carriers, transmission
interference should be markedly reduced.

Common to noise bursts, multi-path delay dis-
tortion and some types of interference is
their sporadic or time varient nature. The
application of time-diversity to the circuit
has therefore been found to be wuite effective
in the reduction of errors. In fact, as
compared to space or frequency diversity,
time-diversity will reduce error rates by
about one order more.

When time-diversity is applied to space div-
ersity systems the improvement in error
reduction is approximately ten times that
by ARQ for high noise burst type error
rates, in the order of 1% with no protection.
Present practices which utilize dual trans-
mission before transition of operating
frequencies can be reduced by more accurate
prediction of transition time. Means are
available, having recently been develaped,
which are readily inc?rgorated in syne-
hronous regererators 5), These means can be
set up to assess the circuit by counting the
number of distorted keying elements received
which suffer a greater distortion level than
a preset value. Tests have shown that dep-
endence on such assessment can be relied upon
to obviate dualling, after a small amount of
experience is gained on the behavior of each
particular circuit.

The band width occupancy of facsimile and
radio-photo can be held to a minimum of 1 KC
rather than 3 KC, (commonly used) if there
is a realization by Operations personnel that
the transmission detail cannot possibly be
improved nor can the speed be increased with
adefruate detail by using greater bandwidths.

‘Many tests by operating agencies have shown
that multi-path delay distortion precludes the
transmission of keying elements shorter than
approximately one millisecond duration. From
this it may be readily inferred that a further
reduction in interference can be obtained for
tHe service.

Interference caused by radio-t ir-
cuits which cannot beymovedotoeég ?gngaglge
%gg dgg? by doublin% tgﬁ capacity of each
ce channe y e applicatio
"DATAVOX. (reference 6). Ppllcation of

3.

This new equipment will deliver telephone
signals of high intelligibility together -
with good recognition and an equivalent

power gain of a significant amount in the
presence of impulse noise. Thus a reduction
in transmitter power results with concomitent
reductions in interference and maintenance
costs, operation and capital expenditures.

According to many administrations, the great-
est concern with interference to HF record
data communications is that caused by
national high-powered broadcasting stations,
whichy of late, have grown very numerous.

. International agreement and regulation to

1limit proslytizing within national borders
would go a long way to make more telegraph
channels available to everyone, including
those required by newly developed countries.
It might be well to consider the application
of compatible single side-=band broadcasting
to halve the present broadcast spectrum
usage and increase power availability

(coverage).

RF spectrum bandwidth is a priceless commo-
dity and every effort should be made to
utilize it most effectively, relegating
highly redundant communications, such as
telephone and facsimile, to other media.

The reduction of impulse noise distortion is
simpler than is obviously apparent. We are
taught that a two-to-one reduction in band-
width will increase the S/N voltage by the
same ratio, but this does not hold for very
narrow bandwidths, such as of the order
required for fifty cycle/second keying. This
is because the crest factor of the noise
impulse decreases faster than linearly in
this low frequency region.

In reducing bandwidth, crowding channels and
keeping cross talk down to practical low
levels, filter design becomes critical, esp-
eclally as regards phase distortion. Little
will avail if by avoiding crosstalk we intro-
duce transient impulses of the same or even
higher order. A limit of 5% overshoot is a
satisfactory criterion. A lower value will
cost more without significant improvement.

Spurious signal radiation, in band, from the
transmitters operating above design wutput,
poorly adjusted, using unbalanced tubes and
incorrectly loaéed with high standing-wave
ratios on transmission lines, will introduee
self-interference, defeating other means for
reduction. More than adequate transmitter
design, good operation is required to

reduce these effects. Many feel that automated
(servo) tuning and antenna loading is the
answer evén though these methods are expensive.

The importance of sufficlent power consistent
with radiated bandwidth should noc¢ be down-
graded. Sufficient power to assure an
adequate S/N ratio with minimum number of
frequency transitions and required reliabil-
ity is a prerequisite for economical operation
and efficient frequency usage. - The power

does not need to come from the transmitter
alone but combined with antemna aperture and
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gain. As an exampley, a single bay rhombic
may be used during daylight hours for the
high part of thls spectrum whereas at night

a two-bay end-fire rhombic with the same
transmitter would satisfy. -

Construction practices in large statlon
installations are an important factor in the
reduction  of interference, both self and
external.. ..At transmitter sites poor pract-
ice will create cross-modulation oroducts
to. be radiated, reducing the number of useful
frequencies at the companion receiving site
as well as interference to other services.
Similarly, at receiving sites care must be
exercised to avoid both spurious signal’
generation and excess noise pickup caused by
poor construction practices.

At large transmitter stations high standing
wave ratios will cause radiation to adjacent
antenna transmission lines, resulting in
cross-modulation in any non-linear portion
of another working transmitter and hence
spurious reradiation. Again corrosion in
tower and guy-joints will ac% as sources of
spurious radiation. Direct radiation of one
antenna to the back and side responses of
another must be avoided, obviously. The
criterion for good practice therefore is to
maintain good engineering practices in
transmission line matching and siting, as
well as careful control of materials wused
for adequate good construction. e

Remembering that good radiators are good
receptors the same precautions must be ob-
served at receiving station sites, with the
proviso that even more care must be used.

As an example, feeders to antennas that are
balanced must be matched to avoid a balance=-
. to-unbalance ratio of less than 40 db. For
this reason antenna multicouplers should be
_ emplgyed to assure fixed matching impedance
in addition to the facility for antenna
switching and multiple receiver connection
which 1s provided. Haphazard antenna spacing
will result in poor space diversity operation
besides the shadowling and coupling that will
Se»lqusly alter reception patterns.

ECONOMICS

Economic considerations reveal that the
implementation costs and expense for adequ=-
ate and reliable HF record data communi-~
cations 1s low compared to alternate media.
For thls reason we should expect that its
usage will tend to increase. Since this
statement may invoke controversy, an analysils
willl indicate the following costss

Capital equipment, buildings, depreciation

and Operating (persomnel, maintenance and

power)
------- eont., page 6

The photograph at right shows The TELE= —
SIGNAL 5,000 system, which is a dual
diversity receiving system and a complete
transmitter comprising 32 voice frequency
tone channels spaced 96 cps aparty each

capable of handling

baud start-stop
teletype, or 85

5
(100 words per minuteg
baud synchronous data.

.

On opposite page, at top, the TELE~-SIGNAL
Model 2100 {erial/Parallel - Parallel/Serial
Converter for frequency division Multiplexing
for serial data over HF .ohannels. At centers
Iwo TELE-SIGNAL Model 123 Voice Multiplex
Trasn. units for HF ISB transmission of
four volce bands over a 12 kilocycle band-
width assignment. At bottom: Model 124
TELE~-SIGNAL Demiplex wunits that separate
the four volce channels received at the

12 kilocycle ISB receivers.







Predicted on maximum information rates util- should bend some effort in the direction lead

6 izing ISB with 12 kc sidebands (emission } by state—of—-the-art.and economic justifieation.
spectrum approx. 10 ke¢) on a normal New HF has a unique position in commmications on .
York/Central Buropean circuit, it will many circuits, as for example, ship-to-shore,
be required to employ ARQ (automatic error and plane-to-ground at long distances and -
correction) 100 Kw average power into a point-to-point circuits operating to remote
two bay rhombic at night, and 50 Kw into a regions where other means are very expensive
single bay during daylight hours to assure" even though sophisticated. B
commercial error rates (10~-3 to 10-4) and ' :
circuit availability over 90% of the time. ACKNOWLEDGEMENTS
The two transmitters together with the sub- ' :
carrier keyers (66) and antennas represent The author is indebted to his: former colleagues

- the major investment costs of the high freq-~ J. C. Hepburn and E. J. Williamson of RCAC )
‘uency system amounting to roughly $400,000,  Communications, Inc. who contributed materially
ineluding inspallation. The ARQ time division in factual information and editing.
multiplex equipment,: considering teleprinter ) '
traffic, is common to any medium and is part

ioof the- czntr%l tel:elgraph office (CTogéequip- REFERENCES

- ment cost not considered here. The Ub- ;

. carriers spaced 170 cps will require aS 1. SSB/ISB Systems for Long Distance Radio-
-diplex ARQ for each tone channel in order to Telegraph, Walter Lyons. Electrical FEng=
transmit 132 teleprinter channels, each ineering. February 1960.
operating at 50 baud, approximateiy.

2, Fading Effect at High Frequency. J. B.,
Considering all direct (exclusive of over=- Moore, ectronics, October 194,

head)cost factors at typically large radio
stations with proper allocatg'on fgr rental, 3. Error Probability and Transmission Speed

attendants, maintenance, tubes and on Circuits usung Error Detection and
together with depreciation (20 yoars)’ _and Automatic Repetition of Signals. H. C. A.
including transmission expense to and from the Xan guu{egi IRE Transactions PGCS,
CT0 it can be shown. without zaing.into.ths Maroh 1561,
details) that, per teleprinter per year: L, Sagigwave Radio groliaagation gorre]ﬁatian

- Transmitter expense/chahnel/year $ 450 RC Plf,?etfrynagihﬂ{g?i, ot H. Nelson,
Receiver expense / chammel/ year $ 180 ,

. so therefore the total HF costs are $630 5. Planetary Position Effects on Shortwave »

 per teleprinter per year. - Signal Quality, Jolm H. Nelson, Elect.

Der teleprinter por year. © Hfinsering, ey 1952
- Comparatively the Trans-atlantic Telephone . . ... o o oy o P PR .
éabge “costs $2800.00 per teleprinter/years 59‘ Model 1‘*# ‘Synchronous Regenerater, Tele= = '
system. Therefore, "long lines® costs for 6. DATAVOX, Tele-Signal Corps Hicksville; N.¥. -
each media are given below for comparison on ' ~ , j
an equal channelling basis for 4 teleprinter 7. Documents #2375 and 2376 of Study Group

. : 1963,
Radio expense/channel/year (44 channels - 22 _ ,
tgnes)exggm:;/w T 8, Tele-Signal Corp., Model 163T -and Model

«00
. Tpans-Atlantic Telephone Cable expense/chanmel/ 163 R.
_year (4 channels.- 22 tones) is $2800.00

~“pccordingly, exploitation of high frequency
radio is at least twice as advantageous whem
compared to the cable. Moreover there 1s
> every reason to belleve that costs vla HF can
-+ be reduced: by applying newer methods of oper-
- .atlon to save manpower, such as centralllzed has been ac

ABOUT THE SPEAKER

Walter Lyons, a Fellow of the Radio Club
%1« in the radio. engineering

-+~ pmonitoring and remote control of equipment at field for over 40 years. Before 1933 he
! 4 . was with BTL, Victor Talking Machine Co.

both reee‘iv:j.ng and transmitting stationse Balkelt, Weils-G er. Tn 1933 he bec: 4

By utilizing automatic circuit assessment, as Chief Engineer at Eherson Radlo, and later

went to Hazeltine. In 1938 he joined RCA"
as the manager (of Station Facilltles for
RCA Communications, Inc.) where he remained
until his retirement in 1962.

mentioned previously, to warn of upcoming
transitions, dualling becomes unnecessary.
With centrallized control,  frequency and
antenna changeover can be accomplished easily

gr‘e’g;’p:im ¢,§§;§31t§1ms goli gjt‘rgtmsigatsrgme ' ‘VHe is presen'tly Vice-Presidmt‘ Vof TEI.E-V .
instances, currently are in such operation. _%IG%IALalCORPAa attﬂ%cksvﬂle, Iﬂnggﬂm'
An - outstanding example is the transmitter techols o ti%ﬁ?,c rofessor at thi olyt'l-xe
Sation Rugby 2 of the Gemeral Post Office of ~  toctmic Institute of Broollyil. o6
the United Kingdom. - - - « rman of the EIA Committee TR-6 and a
e ) - gxember»o{ stugypgioup? of the cgn. tHe
. - 1s a member o C (Panel of Experts
CONCLUSIONS Advisory Committee) of the State Department
Rather than be blinded by new exotic media of for the IFRB, and a member of many other

communicafions to the point of neglecting the technical societies.

fullest exploitation of the old Ilong=-haul

workhorse HF, the communications engineer This paper was received January 19th 1964

and was presented to Club members in Feb.



HAZELTINE

Dr. Louis Alen Hazeltine, neutrodyne inventor,
physicist, mathematician and educator, died re-
cently at his home in Maplewood, N J. A past
president of the Institute of Radio Engineers
and the Radio Club of America, winner of the
Radio Club's Armstrong Medal and its president
1946-1947 joined the Club in 1915 and contri-
buted to its success and growth

Born at Norristown, N. J., August 7, 1886, edu-
cated at Stevens Institute of Technology and at
Columbia University, Dr. Hazeltine joined the
Stevens faculty after graduation in 1906 with
a degree in mechanical engineering. He. became
its Proféssor of Electrical Engineering in 191€
and Professor of Physical Mathematics in 1933.

In 1944, when a considerable group of radio res
ceiver manufacturers had become licensees under
his neutrodyne patents, he resigned from the
university and devoted himself to the interests
of his licensees and %o .consulting work. The
Hazeltine Corporation was formed to act as the
i ‘ildminiétrator of licensing under Hazeltine: and:
later other invenions.. Dr. Hazeltine served

the corporation as a director and conauxtant

. until his retirement three years ago. )

pany, in the meanwhile, became a developer and
. manufacture~ Kof military equipment, principally
in the radar and iff fields.

* During World Wer I, Dr. Hazeltine served as a
consulting engineer at Washington Navy Yard. '

He wes. 2 member of the Committee on Electroly-
sis end served as chairman of the American

Gas Association's committee on electrolysis

in 1920. ‘He was a fellow of the American In-
stitute of Electrical Engineers, the Institute
of Radio Engineers and the Radio Club of Amerin~s.

s

EASTHANMN.
Melville Esstham, founder and retired president
of the ‘General Radio Company, member of the
Radio Club of America since 1917 and Fellow
since 1933, died in Boston on Msy 7th. He was
a resident of Cambridge, Mass., and of Tigard,

Oregon.

Eastham was born in Oregon City, Ore., June 26,

1885, and was educated in Oregon public schools.
He moved to Boston in 1909 as cofounder of Clapp-
Eastham Company, & manufacturer of radio receiv-
ing and transmitting equipment. In 1915, he ‘
founded the General Radio Company to manufacture
electrical measuring instruments and served as
its president until 1944. From 1944 to his re-
tirement in 1950, he held the title of Chief En-

gineer.

Eastham was responsible for many important elec-
trical standards, ¢ mponents and construction tech-
niques. He was also recognized as a pioneer in
employer-employee relations and many employee
benefits now widely adopted were initiated and
put into practice by him at General Radio. His
technical and humaniatlc guidance enabled Gene-
: ‘reemnent position 4in the

‘the Institute of Elec—
‘trical and’El Engmeersand of “the “Am" -
erican Adademy for the Advancement of Science,
and & member of the Acoustical Society of Aserit
ca, the American Physical Society and the Ameri-
can Meteorological Society. ‘In 1945, he was awar-
ded the honorary degree of Doectnr of Ensingering
by Oregon State Collegey the IRE Medal of Honor
in 1937 and' its Medal of Merit in 1948; the New
England Engineering Avard in the same year. He
was awarded the Radio Club of America's Armstrong
Medsl in 1956. He was seen at many conrerences

of IEEE groups and ‘came to many of our banquets.




CLUB AWARDS PRESENTED TO YOUNG SCIENTISTS.

Carrying out its policy of recognizing out-
standing achievements by young scientists
- the Radio ‘Club issued two awards this year.
The winners were-selected from among the
. graduates of the SCIENCE HONORS  PROGRAM
which is sponsored by the Columbia Univ.
School of Engineering and Applied Science
with support from the National Science
Foundation. The selection was based on the
ratings of the faculty members associated
‘with this Program, who have guided the
activities of some 435 gifted secondary-
school students enrolled.

The winners this year were Lawrence H.
~0'Neill, Jr., and Ralph Linsker. The
Awards, cash gifts, were presented to
-these boys at presentation ceremonies on
~May 28th at the University's Engineer-
img Building, by the Club's President

Ralph R. Batcher. Also in attendance
was Dr. Joln Bose the Club Chairman
of its Awards Committee.

Because of the requirements to qualify for
admittance to the. Honors Program, which
includes passing rigid entrance examinations
which are taken by several thousand students
who have been nominated by the science staff
in each of the several hundred secondary
schools located in and around New York City
even being permitted to take the courses

1s an honor. Thus being selected as showing
outstanding promise in the field of Science
becomes quite an honor.

Our awards, which do not carry aesignations
such as first and second,; have been well
placed thls year, since we talked with both
boys at length, and with some of their
Professors. Thus (listed alphabetically) we
met Ralph Linsker - now only fourteen, who
will go this fall directly from the Junior

- Year at Forest Hills High School to the
Freshman class at Columbia's School of Eng-
Ineering. He entered the Honors Program at
at the age of ten, starting work in the

- flelds of astronomy and astrophysics. He has

O'NEILL

- LINSKER

taken courses in solid-state physics, several
courses in higher mathematics, group theory
and combinetory topology, computer mathe-
matics (in which he then served as assistant
instructor at the age of thirteen) relativity
physics, plasma physics and biochemistry.
(These courses are typical of the work being
handled in the Honors Program). His work

~ in both pure and applied mathematies is

considered to be of -exceptional quality. We

~found him pleasant and cheerful,  and able

to converse as an equal with research spec-
ilalists several times his age.

Larry O'Neill has just turned eighteen, and
graduates cum laude this year from ' Horace
Mann School. He also will attend Columbia
this fall. A tall, courteous young man with
a quiet sense of humor, he is the son of a
distinguished electrical engineer. He
divides his interest between physics, elec-
tronics and literature. During the %wo
years he has been with the Science Honors
Program he has studied experimental and
solid-state physics, and showed outstanding
aptitude and creativity both in experimental
work and in theoretical inquiry.

ARRL’s 50th Birthday

The American Radio Relay League will ecelebrate its
fiftieth birthday at its 1964 Convemtion at the New
York Hiltom, ' August. 21st - 234, sponsored by the
Rudson Radio Council. The East Coast VHF Society
will host the Intermational VHF (Convention as a
special feature. :

The program begins with a Friday evening cosktail
party following a day full of specially plamned pro-
grams. In fact the whole three days are £illed with
contests, special events, panel groups, exhidits
of the latest in ham rigs, special YL-XYL events,
technical meetings (ocovering everything from AREC

to Zener diodes),” a military luncheon, ARRL's opem
forum, SSB sessions, DX séssion, RT™Y, televisien,
Wouff Hong inmitiasm and, of course, the IOOP for
the XYL's. S ‘

Herbert Hoover, Jr., the ARRL Presidemt, will act

-as Toastmaster amd introduce the speaker of the eve-

ning, the Hon. Barry Goldwater, (K7UGA - X3016).
The oonvemtioneers will msks am offieial visit to

. the N, Y, World's Pair amd while there te X3sKAUS

(in the GCooa Cola building, where at all hams should
visit when at the Pair)., A variety of tours and

visits have been arranged for the ladies. Pre-oceav—
ention registration fee (including bamguet) $15.00.
Send mame, address, - oall letters with cheek te HARO
mmtio" "P. O”. box 58’ Central I.lip. L.l.' n.Y.




RADIQ CLUB ARCHIVES PROJECT
L - -

It has become increasingly evident among some members that many items
which represent typical examples of early experiments, or methods of
operation and tests taking place during the first couple of decades

in this century have become irreplaceably lost because of a lack of

‘storage space by relatives of pioneer experimenters after their death,

‘or even by members themselves after their retirement.,

photographsin-interesting documents,
g

records,

similar items are be

, - al , thrown out for these reasons.
in earlier issues of the Proceedings,

Whole files of
books, magazines and
As mentioned
our ARCHIVES COMMITTEE under

‘the Chairmanship of Harry Houck finds that quite a few of our own

‘members and friends have launched into the establishment of notable
displays, collections, and even museums of their own.

asking these, and others
that we may not be aware
of now, to acquaint us
with their activities so
that we can help in some
waye. We will devote a
page or so in these issues
to describing some of the
more extensive collections
already started.

We take pleasure as a start
to mention the collection of
Ed Raser, of 19 Blackwood
Drive, Trenton, N. Je (zip-
086283, The photo here shows
only one section of an ext-
ensive array of apparatus,
much of which has an individ-
ual history of its own. How
many items can YOU identify?
Descriptions of other museums
will follow. Already there
are hundreds of collectors

in this field, as members

of the Antique Wireless
Association know. ** The
Radio Club's ARCHIVES Comm.
has a number of plans along
these lines to augment these
efforts, which will be told
later.

** for information about AWA
write Bruce Kelly, Holcombe
New Yorke.

THE W2ZI HISTORICAL WIRELESS MUSEUM, a private institution
and entirely a one man project, is the result of over 30-odd years
of collecting and research in the pioneer field of wireless and radio.

The Museum includes over 400 items on display of apparatus
and instruments from the 1899 period, when Marceni first came
to America, to the end of the Amateur Spark Era which ceased
in 1925. There are a few early broadcast sets, but the collection
consists mainly of amateur wireless gear from about 1909, naval
and marine receivers removed from many ships and vessels, and
equipment used by the old time shore stations and the pioneer
operating companies back to 1905.

A side collection of some 98 Morse and wireless keys and some

We are now

100 significant type vacuum tubes from 1907 to about 1925 are
shown. The W2ZI colleciion also includes a large historical library

on the art of wireless and radio, and files of magazines back to
1908 along with many papers and photographs of the early
stations, pioneers of wireless and their biographies.

We heartily thank all those amateur radio operators, commercial
wireless men and friends who have so willingly contributed to the
success of this project. .

The Museum is open to the public by appointment only. If you
plan to visit the Museum, write or telephone a few days in advance
so arrangements may-be made. Upon arrival in the Trenton area,
telephor 9R2.£ 4% * - fyrther directions if n~zessary.



10 WRITING FOR THE
PROCEEDINGS OF THE RADIO CLUB OF AMERICA

The feature articles appearing in these issues
cover most of the technical papers that have
been presented at our meetings, and reports
from members relating to radio and electronic
subjects. We also sometimes include papers by
independent contributors who have origional
and timely material of special interest. We
are often asked about the form of written
presentations which would expedite publishing.
Hence the following Instructions to Authors:

PAPER- a good grade of Bond, white and not
too glossy.

TYPING- use black ribbon with freshly cleaned
type faces. Type SINGLE-SPACED with
narrower-than-usugl colum widths, as
per table below. DOUBLE-SPACE between
paragraphs. Pay no attention to the
colum lengths as we will. assemble all
material into suitable columns.

COLUMN WIDTHS- ' a maximum of 4 3/8ths inches.
The length of each typed line should
be this or less, as the word lengths
allow, trying %o keep as even a right
hand margin as possible. This means
that with an ELITE style type face set
the line length stops to include 43
characterss With PICA style type the
lines can have up to 51 characters,
(Letters and spaces). With other
machines, such as Executive styles
set to give the 4 3/8ths inch length.

DRAWINGS and PHOTOGRAPHS~ Sharp and clear,
" with captions clipped on separately.

Sketches should not be larger than -
say- double the size (twice the dim-
ensions) - that they are to appear in
the article. Black-and-white photos
are desired since color shots and
slides rarely give good reproductions
and are costly to handle. While we
can handle black-and-white slides, it
is just as well if the original prints
are sent. In the case of drawings
larger than the above mentioned max.
size, the lettering often becomes too
smali to be read conveniently, but
they can be handled if necessary.

LENGTB~ the usual presentation is between
2000 and 3000 words. If authors
need more space it is well to drop
a line to the Editor, who can help
determine the best way of handling
longer articles.

EXTRA COPIES- Fifty coples of issues that
contain feature articles are given
to authors without charge. Extra
copies beyond this number can be
ordered at a nominal charge, (of
the order of $ 15 per hundred) if
ordered at the time the article is
submitted

As many as 1000 or more individual strands from 18
thru 48 AWG  Effective cross-section equivalents

from 10 thru 44 AWG

Individual strand insulations

including: plain enamel, Formvar, liquid nylon, poly-
ester, polyurethane, DuPont ML polymer Outside
fabric servings including: nylon, silk, celanese ace-

tate, cotton or glass

Custom engineered and

constructed at Hudson's completely integrated wire
drawing, enameling and stranding facilities.

TWISTED

LITZ WIRE—TYPE 1
Film insulated individual wires
with one or two outer fabric
servings.

LITZ WIRE—TYPE 3
Similar to Type 2, but with com-
ponent groups insulated with
textile yarn.

TWISTED & BONDED

LITZ WIRE —TYPE 2
Sub groupings of individual film
insulated wires.

LITZ WIRE —TYPE 4
Component groups cabled or spi-
raled around a cotton core.

SEND FOR FREE TECHNICAL LITERATURE

JH{UDSON WIRE COMPANY

MAGNET WIRE DIVISION, WINSTED, CONNECTICUT

(203) 379-3341 » TWX: 203-379-8744




Newsbriefs

The Fifty-fifth Annual Banquet of the Radio

Club of America will be held on Friday, Nov.

20th, 1964 at the Appleton Grille of the

Seventh Regiment Armory in New York <City.
This is the scene of the successful affair
last fall. Planning and arrangements are
well under way and will be announced later.

MARK THIS DATE ON YOUR CALENDAR NOW

FIFTY-FIFTH ANNIVERSARY YEARBOOK

The Club will publish the next Yearbook
this fall. Hoping that it will be ready
in time for the Banquet on November 20.
Letters are going out to some of those

. who failed to respond to earlier requests
for ROSTER changes and information to
update your entry in the FIFTIETH edit-
ion. Bill Finch 1s handling this job
this year, and we hope you will make an
immediate reply to his letter. If you
have responded before you will not be
asked again, although if there are any
additional changes send them im.

ELMER BUCHER DIES

Members of the Radio Club, recalling his
comments published in the earlier issue of
the ‘Proceedings this vear. were saddened

11
to hear of his death at his home in Wayne
¥, J. on June lhth, 1964. Elmer was a
selected Cuest of Honor at our last ban-
quet but illness prevented his attendance.
Bis letter of regrets, published in part
in that issue contained much of interest.

Although he had held many positions of
importance during the six decades of radio
activities, he will be best remembered
as the author of several books that were
published at a time they were most needed
(durine the World War I era) which were
musts on the desks of "wireless" exper-
imenters, comnercial operators, and the
comnunications operators of the military.
He was 78 years old. During the last few
years he has been active in collecting
and compiling early historical information
relating to radio matters.

HARVEY E. SAMPSON DIES

We regret having to note the passing of
Harvey E. Sampson, long a Fellow of the
Club, and interested in "wireless" since
1923, He was executive for the Harvey
Radio Company in mid-town New York City,
long a source for communication ag;aratus
and radio components. He lived a

long a source of commmmication apparatus
and radio components. He lived in
Massavequa, Long Island. He was 56
years old.

gawler-knoop co.

178 Eagle Rock Ave.
Roseland, N.J.

CApital 6-4545 (N.J.) or
Digby 4-2997 (N.Y.)

RICHBORO, PA.

215 WA 5-7550
ROCKVILLE, MD.
301-427-3950

REPRESENTING MANUFACTURERS OF

METERS for measuring voltage,
current, power and frequencyj;
BRIDGES; Dielectric Testers,
POWER Sources and Conversion
unitss MICROWAVE Oscillators
and Gavitlesj TWT, BWO and
Coaxial Components; Magnetic
Tape Recorders, Reproducers;
Instrumentation; Operational
Amplifierss Chart Recorders,
Oscillographs; Pulse Generat-
ors3 Data Mul%iplexing; Data
Transmission Apparatusj Pre-
cision Resistors and Potent-
iometers;Frequency Standards.
Tracking Recelvers

Ay
A

CONTROLLING
ELECTRONICS

The widest choice of controls, re-
sistors and precision potentiom-
eters for the control of electronics,
is now available through your
Clarostat Industrial Distributor.
For information, prices, technical
data call 212 WQrth 2-5308 in
New York City. ’

ok

{EW YORK DISTRIBUTOR REPRESENTATIVES

LEON L. ADELMAN CO.

25 Chittenden Ave., New York 33, N. Y. i

RALPH R. BATCHER
ELECTRONIC CONSULTANT

_Aulomalic Conlro&

COMPLEX ELECTRICAL
SWITCHING SYSTEMS
DEVELOPED, FABRICATED
ke
NEW PRODUCT ITEMS
FOUND AND DESIGNED
TO FIT PRODUCTION AND
SALES FACILITIES WHEN
DIVERSIFICATION
IS DESIRED

P

TELGPHONE 212 BAYSIDE 4-3092
240-02 FORTY-SECOND AVENUL
DOUGLASTON. NEW YORK

BUSINESS CARD LISTINGS

It has been suggested that many of our
members are sometimes hard put when it
comes to selecting special equipment
items and services to handle unusual
problems, and that a listing of some
facilities available among other mem-
bers would be useful. As an exper-
iment we will try devoting a page in

future issues to the display of the
"business cards" of some of our mem-
bers who care to let others know
what they are doing. The above are
typical cards of some who responded.
Space, up to a full page total, will
be available to these and others.

The cost is nominal ($35.00 per
year, four issues guaranteed) for
this size and shape. 1/9 th page.



MAYEE YOU NEED
A NEW CRYSTAL
NILIER?

Write to us for information and data/application sheet on
a new crystal filter we are introducing with super-selectiv-
ity, razor-blade-rejection,|low|insertion loss;less than 1db,
all in a miniature package at the low price of $15.90.

Y SALES COMPANY

ELECTRONICS MANUFACTURERS’ REPRESENTATIVES
LINCOLN BUILDING = RIDGEWOOD, NEW JERSEY

Shepard
Laboratories,
Ine.

SUMMIT, NEW JERSEY

High Speed

Input and Output

Accessories
for
high speed typer high speed
Sllepard .g. lt' P electronic computers
i mini -typer and
Electronic AL

decoders electronic data
. processing systems

Further information is available upon application to Shepard Laboratories, Inc.,
480 Morris Avenue, Summit, N.J. CRestview 3-5255.
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