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EDITOR’S COMMENTS

The OCEANS series was created by our Society and
remains, with the Offshore Technology Conference, a
cornerstone of our activity, For ODCEANS "84, 1,500 ex-
perts from the international marine community, represent-
ing indusiry, government and education, convened at the
Sheraton Washington Hotel, Washington, DC from 10-12
September,

Adopting the theme ““Designs for the Future’’, the pur-
pose of this international conference and exposition was
to enhance the orderly development of ocean resources by
promoting a productive partnership of industry, govern-
ment and gcademia,

OCEANS "B4 focussed on a wide variety of topics, in-
cluding ocean energy, marine transportation, fisheries
development, pollution, waste disposal, food, undersea
vehicles (my favorite), use of the space shuttle and
satellites in oceanography, and discussions on national
ocean podicy and international law,

Secretary of the Interior William Clark was the featured
speaker and addressed what he considered to be one of

the highest priorities of his Department, namely, the
orderly development and protection of the resources in the
200-mile Exclusive Economic Zone (EEZ) that was
enacted by President Reagan’s Proclamation of 10 March
1983,

Over 300 policy and technical papers, representing
significant contributions from universities, governments,
laboratories and private industries, world-wide, were
presented.

The conference exhibit area featured some 150
demonstrations of the latest state-of-the-art marine prod-
wels, services and svsiems.

At the President"s Awards Luncheon, that was held on
Wednesday, 12 Seplember, Secretary of the Mavy, John
F. Lehman, Jr., described the Maval recovery program
that is a part of the “'change in national policy" that has
become manifest during the Reagan administration. The
high-point of the Luncheon, however, is always the
awards ceremonies. Our Distinguished Technical Achisve-
ment Award went to Dr. John Brackett Hersey of Applied
Applications, Inc. Dr. Hersey is a published authority on
underwater acoustics, marine geophysics and underwater
animal acoustics. The Distinguished Service Award went
to Dr. John C. Redmond of GTE Communications. Dr.
Redmond has been invelved with the early planning of the
Offshore Technology Conference and research and
development of communication products.

The OES portion of the awards ceremony ended with
the announcement of the Centennial Medal recipients.
They are: Donald M. Bolle, Stanley G. Chamberlain,
Thomas N. Dauphinee, Edward W. Early, Stanley L.
Erlich, Lloyd Z. Maudlin, J. Barry Oakes, John C. Red-
mond, Harold A. Sabbagh, Joseph R. Vadus, David E.
Welssman, Arthur 5, Westneat, Jr.. Glen M. Williams,

One last recollection of the awards luncheon: Joe Vadus
was a capable master of ceremonies, but the lad will never
make it big on Broadway if he doesn’t loosen up a bit,

Harold A. Sabbagh
Sabbagh Associates, Inc.
2634 Round Hill Lane
Bloomington, IN 47401



OCEANS ’84 HIGHLIGHTS

John Bracketi Hersey

Distinguished Technical Achievement Award
Dceanic Engineering Socicly

September 12, 1984

Dr. John Brackett Hersey received his first degrees in
Physics from Princeton University and was awarded the
Ph.DD. degree by Lehigh University in 1943, For the
greater part of his carcer he was affiliated with the Woods
Hole Oceanographic Institution where shortly before leav-
ing he had attained the rank of Senior Scientist and was
head of the Department of Geology and Geophysics. He
spent the next thirteen years at the Office of Maval
Research where his principal duties were those of Deputy
Assistant Oceanographer and Special Assistant to the
Assistant Secretary for Research and Development. He
currently serves as Senior Staff Scientist and consultant (o
Science Applications, Inc. He served with distinction in
the Mavy during the Second World War. During his exten-
sive career he has published over fifty science journal ar-
ticles covering broad areas of investigation in physical
oceanography, sound scattering by marine animals,
marine geology, and various applications of underwater
acoustics to the study of the oceans and the sediments and
rock on the occan floor. He has also contributed major
chapiers to texts on underwater acoustics, marine
geophysics, marine animal acoustics, and oceanographic
instrumentation. His advice has been sought by a number
of national institutions and he has served on major review
committess for the Navy, the Mational Science Founda-
tion, and the National Academy of Sciences.

He has received recognition through election to Fellow
of the Acoustical Society of America, Geological Socicty
of America, and the Roval Astronomical Society. He was
further recognized by being awarded the Fleming Medal in
1964 and the Distinguished Civilian Service Medal in
1970,

We recognize Dr. John B. Hersey today through the
award of the Oceanic Engineering Society's Distinguished
Technical Achievement Award in recognition of his
outstanding technical and scientific achicvement across
broad reaches of oceanography.

John C, Redmond

Distinguished Service Award
Oceanic Engineering Society
September 12, 1984

Dr. John €. Redmond received his engineering degree
from the University of North Dakota in 1955 and subse-
quently received the Ph.D. degree in Geophysics from the
Pennsylvania State University in 1962. For a very substan-
tial part of his career he held a number of positions with
the Greneral Dynamics Corporation where he rose to the
position of Corporate Director of Research and Develop-
ment. Subsequent 1o that he was Vice-President of
Engineering and General Manager of the Digital Systems
Division of Stromberg-Carlson Corporation which is a
subsidiary of General Dynamics Corporation, More
recently he joined GTE as Vice-President — Research and
Development of GTE Communication Systems Corpora-
tion, a major component of General Telephone and Elec-
tronics, and has direct responsibility for the development
of domestic communications system products and for
research and development of world-wide communications
research and products developments,

Throughout his career he has given generously of his
time Lo serve in a number of capacities within the Institute
of Electrical and Electronics Engineers. He served on the
Administrative Committee of the Geoscience and Remote
Sensing Society and was President of that Society. He was
recognized also by the IEEE and named Outstanding
Lecturer.

He was also one of the early participants of the 1EEE"s
Oceanic Coordinating Committee which later became the
Council of Oceanic Engineering and is now the Oceanic
Engineering Socicty. While President of the Geoscience
Electronics and a member of OCC, he was involved in the
early planning of the Offshore Technology Conference
which has since developed into the largest world con-
ference of technology relating o offshore engineering. He
has served as a member of the Executive Committee of
the Offshore Technology Conference from 1972 to 19384,

The 1EEE's Oceanic Engineering Society recognizes Dr.
John C. Redmond for his long and distinguished service
in advancing the interests of the IEEE and its members in
the oceanic engineering field through awarding him its
Distinguished Service Award.



OES President Stan Chamberiain (I} presenting Brackett
Hersey with the Distinguished Technical Achievement
Award.

Recipients of the IEEE Centennial Medal. Front row (1 to r):
Ed Early, Lloyd Mauodlin, Dave Weissman, J, Barry
Oakes, Tim Dauphinee, John Redmond, Stan Ehrlich;
back row (1 to r): Joe Vadus, Don Holle, Hal Sabbagh,
Stan Chamberlain, Art Westnest, Glenn Willlams.

—

Foreground to rear: Gilbert L. Maton, Pres. of the
Marine Technology Seciciy, RADM John B. Mooney,
COMO John R. Seesholiz, Sian Chamberlain, OFES Presi-
dent. RADM Mooney and COMO Seesholiz were co-
chairmen of DCEANS "84,

Stan Chamberlain (I) presenting John It-u'.lmm;d with liv:
Distinguished Service Award.,

Left to right: Gil Maton, ADM James Gracey, Com-
mandant, US Coast Guard, Stan Chamberlain, and Joe
Yadus, Master of Ceremonies of the Awards Luncheon.



Secrelary of ihe Interior,
The Honorable William P. Clark.
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SONOBUOYS—PART 1
HISTORICAL DEVELOPMENT
THRU WWII

Reprinted from the IEEE AESS Newslelter, September (984

INTRODUCTION

This articke concerns a technology that may have maore im-
pact on the survival of the Free World than the wechnologies
of Muclear War, We are inundated, and usberstandably =0,
with debates on MX missiles, B-1 bombers, Super-Larmiers,
Pershing Missiles. Trident Submarines. and so on. all comps-
pents of o Muclear War, The dehate may be fulile. Adomic
War is World destructive. Meither the United States nor Russia
can possibly want, or win, such a mutually destructive mili-
tary show-down. 1t is more likely that they will continue this
confmontation with *neither may dare”” preparedness, like two
angry gorillas beating their chests and baring their tecth, but
avoiding mortal combal. If not, there will be no winners, thic
arguments will have been wasted, our World will be over

It would seem more likely that both Mations, each realizing
the senselessness of Atomic War, will if it comes w War, try
1o hold it to “‘conventional”® war where there can be survivors
and so-called winners. If so (and this is our only hope if War
comes), we must be prepared with our Allies overseas o win
such a War. The required key 1o such a victory has been evi-
dent for Centuries of 'Wars but was most clearly shown in
both War | and War 2: Mastery of the Seas. Mastery of the
Seas, Freedom of the Secas, depends upon our being able 10
keep the shipping bridges across the Owceans open for the

tranaport of the wools o War and the two-way logisties of our
Mahional survival

In both those Wars we nearly lost that control of the scas &0
submarines. In both we finally and namowly defeated the U-
boats. Our own submarines (and mining) destroyed the essen-
tial Japanese shipping lifeline and brought Japan 1o hier defea
The stomic bombs, in retrospecl. wiere just a final spectaculur
curtain al the end of the drama The lesson of the past, inade:
quately remembered, is more germane than ever: the sidic thal
cannol defeat submarines will bose the War

Russia and the Allies cach now possess a gremt overkill de-
terrent atomic strength. One upsetting area in which Russia
has overwhelming strength is in its ready force of deadly sub-
marines. Germany at her peak never had over hity, surface
operating. U-boats at sea and these were without any real Ma
val force 1o protect them from the enormous Allied Naval
might. Russia now has over 300 submarnines, many new and
most of modern technology. Some have alarming perform-
ance. It also now has a modern, massive, formidable Navy b
work with the submarines, protect and enhance them. Their
submarine force alone, heavily atomic powerned, frightening 1
quantity, also possesses quality, making cach Russian atomic
submarine many, many times more dangerous than War 2
1y pos.



Or ati-submarine problem is therefore tremendous and,
despite oo frequent Navy or Defense Depanment propaganda
reassurances i the contrary, is far from solved, Since War 2
we have, however, developed one really new ASW ace, the
new and ever more promising capability of airerafl againsi
submarines. This capability largely rests upon ubiguitous little
devices called sonobuoys. The story of this wchnology should
b known. Hopefully this article will help.

It one were to ask many lesders of ihe Mavy their opinions
ol what technalogical developments had changed the face of
Maval wartare, one would et many answers. These would in-
clade Omomo prionly orderd. rmdar. aircrafl. the submarines,
rislin, the fransistor, computers, and =0 on. Strangely, the
chances are very high that no one would cven think of men-
tioning the sonobwov. even though it changed ihe way the
Mavy fights submuarines. The sonohooy . unknown ot the scan
of Waorld War 2. 1= mow consibered indispensible in amti-sub-
maring warfare (AW,

What i= a sonobuoy? IT vou will look in Websters Third In-
ternational Dictionary (Unabridged) vou will find. defined in
immediate and most appropriate sequence. two closely associ-
ated words:

Uson-o-buoy . . . a buoy equipped with a hydrophone for
detecting undersater soumlds and an automatic radee fransmit-
fer for trunsmatting the sounds and developed as a submuarine
detector o be dropped by parachute from aircraft for transmit-
ning the coded sounds of submerged submarines 1o air and
surface craft.

son-of-n-bitch . . . Bastard 7—sometines considered vulgar:
somelimes used interjectionally 1o express surprise or keen
disappointment™

Websler, in addition o poor grammar, was inaccunge. The
sounds are not coded, they are the natural sounds made by a
submanne or other underwvater sound sources, Webster's defi-
nition of the second “word™” should have truthfully and aptly
included: a term “affectionately” applied o sonobuovs by
those, who with inhinite faith, perception, and skill, have now
coused sonobuoys 1o be swom by ™" and not "at™!

ANTISUBMARINE WARFARE BACKGROUND

A briel historical background of antisubmarine warfare is
essential as a prelude 1o discussion of ASW and Sonobuoy
technaology.

In both War | and War 2 the Allied Nations were nearly
defeated by German submarines, War | witnessed the birth of
submarine warfare when a small number of German U-hoaats
{umbersea boats) almost caused German viclory. War 2 was
aguin almost a catastrophy for the Allics. Some 2028 ships,
of SN tons average, were sunk by a relatively small force of
Cerman submarines. Britain alone lost over 20,000 men on
those ships. At peak periods there were only about 50 U-boats
cousing this slaughter. To meet the submarine menace re-
quired about 25 warships and 100 aircrafi for cach U-hoat,
and about 100 Allied sailors for each U-boat sailor. This
havoe was created by submarines that were ned true submers-
ibles. They were surface operating vessels that could sub-
merge for limited times. Their sinkings were generally done
while surfaced at periscope depth.

In War | there was wo real ASW technology. The frigates
arel destroyers caught the U-boats on the surface. There was
no sonar as we know it today, Aircraft depended almost
solely on visual sightings which caused submarines o sub-
merge, spoiling their aitacks, but mol effectively destroying
them.

Adreralt were first used in ASW in War |, Those first crsde
airplanes, just o few years out of the Wright Brothers” cradle.
were quickly recogniced for their observation capabiliny
agannsl submarines that spent mwst of their time on the sir-
face. From the beginning, submarines did not like 1o be seen
by aircrafl. Even if the aircraft coubd not effectively anack,
could and did mstify ships that could. This observaiion Teaturne
also caused hundreds of BLIMPS (a forgotten technology 1o-
day) to be widely used in War | for ASW, even operating oflf
ships. But aircraft then had only one good submarine sensor:
the human cyeball, A few aircraft had radio equipment (wire-
less in those diys) that did detect submarine radio transmis-
sions bl this simply alerted that there submannes around
somewhens,

The technology of ASW had been nurtured befween War 1
and War 2. This was largely applicd to surface vessels such as
destrovers (DD and frigates (FF). The developments. mostly
in echd-ranging equipments, were independently pursued in
the United States, France aml Great Britain, Germain concen-
trated on underwater histening systems for ker Usboats and in
that. far excelled anything done here or in England, No nation
placed much emphasis on aircraft for ASW purposes.

The British Naval Command was unrealistically convinced
that their ship sonars TASIDICS) were masiers over subma-
nnes. Apparemly that is why Britain consemted and allowed
Hitler 1o vinlate the Maval treaties and build submarines right
praor o War 2. England thought the submarine menace was
licked with ASDIC. That mistaken high Naval policy also
was applecd 1o their Maval construction priorities. (These be-
liefs and policies have a familiar ring today. ) They built bat-
||I."hhi|'h and MEI‘EE‘W ASW ﬁl'tl"m auch ms d'l'.'ﬂl"i.lj'lﬁ'fh :n.d I’T.F-
ates. Mo country did any real development work towarnds
applying aircraft 1o anti-submarine warfare. Therefore, War 2
started with no real airborne ASW technology. Until about
1942, three years into War 2. the major ASW platforms were
destroyers and frigates using echo-ranging sonars. depth
charges, and early radar technology.

The U-boats largely closed the convoys on the surface. The
ship echo-ranging sonars had very shon ramges against subma-
rines on the surface. Those sonars were also not good enough
under many operational conditions against submerged subma-
rines. The British scientists had known this but their Navy of-
ficials did not listen carefully. Radar stanied to be applicd o
the detection of the surfaced U-boats. The British Navy
grimly. tenaciously and bravely fought a one-sided battle until
America poined in the Battle for the Atlantic, using destroyers
sgainst the surface loving Ll-boat,

When War 2 started in 1934, abowt the only improvement
i the ASW capability of arcrafl was that they had achieved
medium range. reliable Might, respectable endurance and pay-
load. Badur had been invemted but it was not until abssas twi
years later {1941} that crude radar was being installed in air-
craft, Great improvements had been made in communications,
mavigation. and operations. Aircralt Camiers were already pan
of our arsenal. The United States had vastly improved
BLIMPS, Aircraft sensors to detect submerged submarines
had not yet been developed. Even so, since the submarines
were still largely surface operating boats, aircrafl were very
valuable for spotting submarines and spoiling their attacks on
convoy ships. Unfortunately. the aircraft of early War 2 did
ned have the endurance or range o cover the mid-Atlantic
ocean. The mid-Atlantic gap nearly did us in,

Airborne ASW technology was only bom in the later pan
of War 2. Submarines still feared and hated aircraft because
they could surprise a surfaced U-boat, drop depth charges



and, later in the War, the homing acoustic torpedo. While ra-
dar was a fine fechmical tool it was nol, as has been clamed.
the all imporiant breakthrough in ASW. The mam reason we
defeated the U-boats in War 2 was because they “talked™ oo
much! German submanines, by strict operational doctrne,
were required 1o communicate by radio with their shore-based
Command in occupied France. They received and supplicd
shipping informatioen and reccived battle instructions in very
secure spurl codes allowing them to form ““woll packs™. The
British had captured a German U-boat imtact (U-110. 9 May
194 1) with the coding machines, and the codes (Ulra/
ENIGMA}Y used for submarine operations. without the Ger-
man High Command’s knowledge. The Allics thus ofien
knew how the U-boats were disposed amd what they were up
io. Furthermaote, the Allicd ships and shore stations ok in-
stant criss bearings on the U-boat transmissions by using
high-frequency direction finders (HFDF). popularly known as
HUFFRUFE. The Germans did not believe fast DFing was
possible, This priceless information revealed where the L-
boats wene. There have been few instances in the history ol
War where one side had such superb intelligence information
tor wse against the enemy (McClelland at Antietam in the Civil
War found General Lee’s banle plans). Despite this strslegi
intelligence miracle. and the massive Allicd ASW forces, the
few in pumber, cnede, surface dependent German submannes
very mearly won the War for Germany.

HISTORY OF SONOBUOY DEVELOPMENT

The American scientific and engincening community real-
pzed well before our invalvement in War 2 that we had better
el prepafed. Vannever Bush, of MIT. and others perseicded
Roosevelt that the technical brains should gear-up for achion.,
The Office of Scientific Rescarch and Development (G5B
wits established. Representatives of this neophyte body, sepa-
raie from any organized militiry research organestion, visited
England to obtain first hand knowledpe of what thit belea-
guered Nution thought was needed, Britain was =0 preocou-
picd with survival that she could not possibly devote adequate
attention to the application of high wehnology 1w the War ef-
fuari. Er‘-l[!h‘ll'l-d had adeas, hased I her |||1|i.1ar“g.- mecdds and
thi bessons she was batlerly ||.‘u|‘1'ii:|.].'.. B chid ol have the fe-
sosurces o carry them oul, Brtain welcomed the potential
Amenican scientific effon and did all possable 1w educate the
green Amencan visitors with what they thought was necded in
the way ol developments. That cooperation continued and in-
creased all through the War and sl does today. The Amers-
can civilian teams returmed from England with many concepts
which introduced them into the strange world of military sci-
ence. Among these, and this will be focused onoim this paper.
was the urgent need for much betier antizubmanne technology
in all its many aspects, England was alresdy bosimg sis valiang
fight io keep its Atlantic lifelines open.

CUme of these eas was 1o become the foundation of air-
home antisgbmaorine warfane, AL that time, 1940, the CORVOYS
supplying Britain were being increasingly anacked by German
submarines. These U-boats were staming 1o operabe in ""woli
packs"'. Having inercepied a convoy the U-boats, operating
ai the surface. would gather and often close the insdequately

defended convoy from astern, and proceed o camry oul a co-
ordinated attack. This was frequently done & might. upsetiing

the planners in Britain who, despite War | expenience. incred-
ibly did mot think submarines could operate ot night! The Ger-
man submarine tactics of attacking from the rear made the
British believe that a device was needed which would re-
motely detect the submarines as they gathered and approached

the convoy from the rear. They proposed that buoys equipped
with hydrophones {underwater microphones) be dropped Trom
ithe stem of the convoy ships. These special buoys would be
equipped with rwfio transmitters which would relay ther sub-
marine detections v the convoy alerting them of the imminen
attack, They called these proposed devices ™ radio sono-
buoys™. Thus the concept of today’s sonobuoys was British,
The British did pot develop their braimchild.

OSED had exablished War Rescarch laboratones at vanous
Universities, Harvard, Columbia, University of California had
embryonic antisubmarine warfare labs established in the
Spring of 1941, well before United States got into the War.
These Labs linerally knew nothing about Naval warfare, They
had money. brains, “leaming fever™. and freedom 1o inno-
vate, They, quite apan from official Navy laboratones. were
culting their teeth in very strange technology, They gladly c-
cepted British suggestions concemning new ideas, ideas that
were ad always welcomed by the Mavy laboratofnes. Adong
these was the concept of the sonobuoy. This was assigned 1o
the new Columbia University, Division of War Rescarch,
Labosatory (CUDWER) at Mew London, Conmeciscul.

This OSRD lab awanded a contract to RCA Camden on 23
Jupe 1941 for the development of such a shap lunched radio
sonobuoy. The contract was also supposed o consider devel-
opung this buoy imto an aircralt lunched unit, The writer had
the extreme pood fortune to be the person assigned 0 monitos
the RCA ship launched sonobuoy develogament, an assignment
that changed my life and the way the Mavy fights submarines.
RCA did a remarkable job in gquick reaction development.
Within threc months, 12 Seplember 1941, they were ready for
testing the first models (Figure 1) at sea including the devel-
opment of an FM receiver, The RCA effort was headed by
Ken Chittick. Dr. Hamy (dsen. the greal acousiics scientist af
RCA designed the hydrophone. The enginecring put into this
first-of-its-kind-buoy, and its receiver, was novel and
ingenmus

Figure 1-A




RCA chose wide-band FM at about 70 megahertz. and an
output of around 10 watts, radiasted from a whip antenna. This
enabled a line of sight range to a ship of about 15 miles. A
400 volt “B" banery powered the unit and understandably
discouraged careless fingers during tune-up. The unit weighed
abowt 60 pounds and had a life of about ten hours. The hy-
drophone was simply an automobile radio eliptical cone loud-
speaker encased in a walerproof rubber boot and suspended
about 30 feet beneath the surface. This was hardly a design
one would expect from the eminent acoustician Harry Olsen,
but this was one of his first sitempts at hydrophone acoustics
It worked reasonably well. The FM receiver was, it is be
lieved, the first FM receiver to utilize automatic frequency
contrel (AFC). It needed that considening the poor frequency
stability of the buoys reactance modulated transmitter,

The buoys did what all developmental buoys have dose ini
hally and embarrassingly ever since; i.¢.. they leaked, they
were noisy, and they sank. But they did work well enough 1o
prove the concept of sonobuoys, They could detect underwa-
ter sounds at good distances and radio that detection to a ship.

It wirs thought by the naive civilians that such a demonsira-
tion of a remarkable new concept would have the Navy rush-
ing 1o accept i, But the hide bound (and desk bound) tradi-
tional Mavy officials. with fixations that only ships echo
ranging equipment was good for ASW, very quickly decided
that the whaole idea was not worth funther priority
developrment,

Sonobuoys just did not appeal o them. Columbia Univer-
sily was told the Navy had no further interest in the wdea. The
development priorly was downgraded. The few EREINEETS
who had been associated with the tests had great faith in the
idea. Despite an order to stop work, the units were discreetly
cleaned up. debugged of obvious problems such as poise and
leaks. and put aside. This clandestine refurbishing was
“eivil” disobedience wt its best. The RCA buoys were stored
away (fomunately not thrown away), with reluctance and keen
disappointment.

Al that time, early 1942, the Navy was using BLIMPS in
coastal waters for ASW patrols, These beautiful, and now ne-
glected, airships were also esting and using a newly devel-
oped short range. submerged submarine. sensor, the Magnetic
Anomaly Detector (MAD) which sensed the disturbance cre-
ated in the Earth’s magnetic field by any large ferrous body,
Many developers had tried 1o make such a unit including the
Brinish. MIT, and others, but all had failed to achieve the re-
quired sensitivity. Victor Yacquier, of Gulf Oil Research, us-
ing saturable core technology, had succeeded where all others

failed and his development had been first assigned 1o Colum-
bra University, New London Lab for intensive ASW develop
menl and application engineering, The first MAD equipments
were. within months (like many OSRD projects). operasting i
Lakehurst BLIMPS and were making detections daily. The
problem was that they were most often detecting sunken ship
and old wrecks. The BLIMPS were depth charging old ba-
nana boats and getting rather discouraged about their new ane
sensitve (about G600 feet in those days) MAD sensor. Some
Staff officers from Admiral Rosendahl’s airship Command at
Lakehurst came directly 1o New London early in February
1942 and wked what could be done to enable the BLIMP 1o
distinguish between a MAD detected live, moving. submerge
submaringe and o submerged, stationary wreck,

Two ideas were suggested. One was 10 tow a passive hy-
drophone and listen for the sounds of & moving submarine.
The other was to try the RCA ship-launched sonobuoys. The
RCA units had been debugped and were ready 1o demon-
strate. The BLIMP officers eagerly asked for 1ests of bodh
concepts. The “towed hydrophone” was tried but towing noise
problems postponed development. Sonobuoys were about to
be given another chance. this time by an eager, unorthodox
ASW organization, Navy Air from Admiral Rosendahl's
BLIMP command a1 Lakehurst.

This mecting between Mavy operators and civilian engi-
neers agreed that a test should be made at the earliest possibl
time. The Lakehurst people got official blessing at a meeting
in Washington on 21 February 1942, and in a letter from Ad-
miral Furer on 26 February asking OSRD 1o have such tests
performed. The work already underway at New London thus
ol legalized.

New London was ready. thanks to the RCA booy modifica
tions that had been made. Armangements for the test were
completed and the test was made on 7 March 1942, The
BLIMP K-5, operated with the submarine 5-20 in waters
south of New London. A launch placed two RCA ship buoys
in the water and the submaring ran & prearranged course de-
signed to enable correct evaluation of detection and iracking
results. The writer was running the receiver and plots aboard
the K-5. The BLIMP received the transmissions easily within
a five mile circle of the area and the submerged submaring's
underwater sounds wee easily detectable up to three miles.
This rather innocuous test was in fact epochal in significance.
It was the first time in the history of Maval science that an
aircrafl in fight kad detected a completely submerged subma.
rine by acoustical detection from a sonobuoy.

There was one other most significant aspect of this test.
The sonobuoys had been used 1o venify that a magnetic detec
tion by MAD was caused by a moving submarine. The tests
changed the concept of a sonobuoy from being an auxiliary
follow-up 1o the MAD and made the MAD an auxiliary 1o the
sonobuoy. The sonobuoy. in that first test, laid claim to being
the prime submarine detector available to aircraft. A new and
revodutionary Maval science had been bom,

That flight really initiated the technology of sonobuoy engi
neering. The RCA units were not in any way suilable for use
from aircraft. A complete redesign was needed. The team ai
the Columbia University Laboratory was ready to accept the
challenge. We were starting from zero. This naivete was an
asset because there was no established technical prejudice. W
had no restrictions. Nothing resembling an airbome sonobuoy
and its strange requirements had ever been designed before.
The team was nod contaminated by the conventional shipboar
cast-iron and heavy bronze Naval engineering practices. Per-
haps the most significant and impacting attitude was that, as



patriotic neophytes, they believed designs for expendable
equipment should be simple and economical . characteristics
uncommon 1o most military cquipments.

With War fever pervading the all-out procurement rush in
geating this Country prepared. money for Defense meant little.
But there were material shortages in many areas. The civilian
community was hit hard with rationing. All automobile pro-
duction for civilian use was understandably stopped. People
were asked to sumender their aluminum pots and pans, car
bumpers, cle. for needed recycling im the all-out War Industry
procluction. The public without question believed the public-
ity, The rather naive sonobuoy engincers, unlike most other
military designers. honored the publicity and made every ef-
fort 1o avoid use of critical materials, The engineering design
discipline of sonobuoys, from the very beginming. has been
cost conscious 1o a degree still unique in military design and
procurements.

The fact that a never-before development was being under-
taken really did not complicate the design problem. A sono-
buoy. the RCA ship launched unit, had already been devel-
oped and it had detected a real live submarine, All thal was
necded now was to repackage it into a form suitable for wir-
craft launching. Talk about being naive! Mobody really knew
anything about underwater acoustics, the ambient noises of
the sea, the acoustic spectra of the submaring and so on.
Thesefore these vital bits of knowledge cssential to proper de-
sign did not then exist 1w bother the designers. lgnorance truly
can be bliss.

The “newness™ of the project, the total lack of previous
design guidance, and the belict that sirategic materials must
not be used, fostered innovation. Innovation is design fun.
Fun instills emthusiasm. These elements gave the program i
wonderful starting climate. It did not take anything bul enthu-
siasm and imagination to design the Arst arbome sombuoys.
The recipe was probably 10% good thinking and 9% mis-
takes. A poet {Pien?) rather well stated thiz when be wiole.
“The road to wisdom? Well, it's plain and simple 0 express:
to crr. and err. and err again, but less. and less. and less™.
That has been the vital spirit of sonobuoy engincenng.

The enginecrs. having witnessed wertical "spar” huoys sti-
hility in heavy seas. decided that such a cylindrical. vertical
shape was sensible. This shape also had “homb* like Right
hallistics. It was a shape of strength. Watertight sealing prod-
bems were cased. Furthermore, the twbular shape could be
simply fabricated outl of many materials. Paper was one such
material. Tt was not in short supply since the Pentagon had
not yet diverted paper 1o become their basic output, So the
first buoys were wound paper ¢ylinders about 5 inches in di-
ameter and theee feet long. That shape and size selectinn musl
have been good. 1t is still standard for A size sonobuoys.
The electronics design was simply an FM reactance -
lated transmitter lifted owt of a handbook. Low drain filament
wacum tubes were used, four in the first madels. but five in
the final design. The electronics assembly was simply
mounted on circular steel discs stacked in a frame that fiin
snugly inside and reinforced the L5 inch thick paper lube
made by SONOCO Products in Mystic. Conn. Water tight in-
tegrity was obtained by wooden discs above and below the
common electronics and battery chamber, The lower one was
nuiled in and scaled by pouring a flexible pitch onto it. The
top wooden seal was held on by wood screws and sealed by
an adbcsive tape.

Tuning of the FM transmitier 1o any one of six different RF
frequencies was effected by holes drilled through the wWop
wooden deck which then were sealed with corks and cement.
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The paper tube was painted with *glyptal™ 1o keep it waler-
tight for a few hours, The buoy wis designed 1o sink after a
few hours., so it would go off the air, and also nod be cap-
pared. The sink time was controlled by dnlling a hole in Uhe
lower wooden dise and Alling it with a predictable water slu-
ble product called *carbowax.” The battery pack was simply
wssermbled Mashlight cells which powered the unit for several
hours. The buoys intended for dropping manually from
BLIMPS used a plain steel rod antenna aitached manually jus
before launching. The later airplanc launched buoys used @
stored, self-erecting antenna. The RF output was about one-
halfl wait, at 60 to 72 megaheriz, which gave radio ranges ou
1o line of sight of the arcraft. The buoy was designed to uti-
lize the existing RCA FM receiver. The hydrophone was i
rugged unique, nickel magneto-striction unit, designed by a
wonderful, unforgetable Bell lab scientist named Al Thuras,
This was about the only use of critical material in the design.
The illustrations of the first units show the basic simplicity of
the design. They also indicate the controlling atiempt (o AV
strategic materials.

The first development units were tested by dropping from
high bridges a1 New London and Muddletown, Connecticut.
During one of these tests the wriler was apprehended by the
FCC for operating radio equipment without a license. This
was a serious matter, especially during the War when the wir
was heavily monitored for clandestine Lransmissions. The
mystery of how the FOC could pick up a onc watl. T mepa
hertz, short range signal in the maddle of the Connocticul
River was solved when we found out that a house on the riv
hank about a thousand feet away was an FCC monitonng
post. The World's worst spot had been accidentally chosen [
this supposedly secret sonobuoy test® The crime was forgive
when explanations made during the grilling were undersioosk

Very carly in the leaming process the engincers realized
that a sonobuoy. even though an electronic device, was even
maore a mechanical engineering challenge. This was derin-
strated in design of descent retardation for buoys 1o b wsed
from airplanes instead of from BLIMPS. Incidentally. the a
planc sonobuoys were for the U.5. Army. not for the Navy
Many ideas were suggested and argued. The variety of con-
cepls was o great thal it was finally decided 1o have all the
engincers assemble dummy models of their pet weas and b
a drop contest from an airplane. The winner was supposed
hecome the best retardation device. Aboul sixieen differem
dummy buoys were assembled. Parachutes. kite tails, drag
dises, etc, were all represented. Never before or since has
suich @ varkety of junk been thrown out of an airplane. Sixk
different buoys floated down, All sixteen came down per-
fectly! There was no clear cul winper, However, a valuahlk
besson wis leammed, Mever, pever, trust a siatistical sample
-one"! Eventually after many meore tesis, with many Failure
simple parachute was chosen as the best compromise desig
While the writer may have the honors for developing the b
airbome sonobuoy, my wife made the first parachutes. Al
War 2 production sonobuoys had parachute retardation.

The design problems experienced in amriving &t solution:
that were simple, reliable, produceable, and low in cost.
taught the engincers the value of a design philosophy atiril
uted 10 William B. Stout, of FORD TRIMOTOR aircraft
fame. These three “ungrammatical’ principles were:

1. Simplicate. What you don’t put on can'l give you nd

trowile

2. Add more lighiness

3. Don't invent “rubber gloves™” 1o comect leaky writis

pens



These cardinal rubes apply o almost all engireenng. It
takes engincenng maturty o practice these, I8 1akes clear
thinking to recognize *rubber gloving'’, The engineers who
proneered sonobwoys became, through bitter expenence and
many trials, devout practitioners.of these sensible, but diffi-
cult, engineering disciplines,

The encouraging tests of the first onede buoys from
BLIMPS did mot st first cause the Navy (o exfubil any excile-
ment about this new technology, The interest was furmished
by the Army Air Corps! At that ume (1942) the Army had a
“Lea Search Group™ under a Colonel Dolan operating out of
Langley Field. Virginia. Colone] Dolan was a sparkling,
pung-ho officer. The fierce German U-boat campaign along
our Eastern Seaboard was keeping him busy on ASW flights,
He heard about the BLIMP buoys and came to Mew Londdon
to fimd out about this submarine sensor, Buoys were quickly
alered from BLIMP wunits for a test to help Colonel Dolan,
They were first dropped on July 18, 1942 from an Army B-18
bomber. All cither disintegrated Tn the air or on ympact with
the water, A fast redesign and rebuilding was instituted and
on July 25, 1942 (how's that for quick reaction!) the frst swc-
cessful airplane launches were accomplished. In August 1942
Colonel Dalan expended sonobuoys in actual off-shore opera-
tions against U-boats. The success he believed be had caused
the Army 1o order 6410 buoys in late 1942, The Mavy con-
teated wsell with ordering only 1800 units. The Mavy then
staked out a claim and psserted a new proprictory interest in
sonobuoys, Colonel Dolan, bless him, of the Army Adr
Corps, may have been responsible for providing impeius in
getling Mavy acceptance of sonobuoys,

The sonobuoys first went to War for the U.5. Navy (flying
modified Army B-24 Libermtors) in early 1943 with Fleet Air
Wing 7 operating first out of Argentina, Newfoundland and
then under RAF Coastal Command out of Dunkeswell,
Devion, England. Buoys also were heavily wtilized by the
*Jeep Carriers””, merchant ships convened with fight decks
o become small. low cost, aircrall Carriers (CYE s). The first
use of sonobeovs agunst & German LU-boat was by a Cana-
dian RCAF Lockheed “"HUDSON" bomber operating out of
Iceland in 1943, A civilion Columbia University employee,
Walter Clearwaters, now an Associate Technical Director at
the Maval Underwater Systems Center, (NUSC) Mew London,
was there. While he was introducing the Canadian crew to
sonobuoys they ran across & Usboat on the surface. Clear-
walers dropped a pattern of sonobuoys around the L-boar,
Despite heavy and damaging anti-aircrafl fire from the sur-
faced U-boat. the RCAF plane made a perfect attack straddle
on the submarine with depth charges. Clearwalers made mag-
netic " wire-recordings™ from the sonobuoys of the submarine
sinking and breaking wp. positive verification of a kill. Son-
obuoys were subsequently succesafully wsed by the small
CWE Cariers in many kills of U-boals,

The buoys could only detect the presence of a submarine in
a large area and ascertain its speed by propeller noise count.
The aircraft knew the U-boat had limited submerged endur-
ance. It would keep close monitoring of a large arca with a
pattern of buoys. The aircraft then at proper detection either

deopped a homing torpedo or patiently wailed for the subma-
rine to eventually surface. Buoys were also used to tell when
the first limited range acoustic homing torpedoes (Mark 24
Mine, called FIDO, a Harvard University designh should be
dropped. The presence of submarine propellor cavitation noise
o the sonobuoy idicated that the ME 24 acoustic torpedo
dropped mear that buoy should be able to home-in on the sub

Sonobioys were used in action all over the World. The
writer was in on two attacks, one in 1943 near Guadaleanal in
the South Pacific, and another in 1944 during the Invasion in
the English Channel. Many civilian engineers from the New
London sonobuoy team served either abroad the small Car-
riers (CYE), of with land-based ASW patrol squadrons. One,
Russ Lewis (of USNLUSL), g a pood swim when the CVE
BLOCK ISLAMD got worpedoed. Civilians panicipated will-
ingly on attacks on U-boats. Raymond Murphy. also of
CUDWR, was on U-boat kill while flying off the CVE USS
BOGUE. They received no official recognition for this selfless
service. The Mavy ordered some 59,700 CRT-1A sonohuoys
during War 2 (Figure 2). Those crude first somobuoys played
a prowd essential first part in the birth of Airborme Antisub-
marine Warfare.
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Figure 2. CRT-1 Sonobuoy

The soncbeoy designers at Mew London, carly in the de-
sign of the omni-directional first sonobuoys, realized that a di-
rectional buoy that would provide beanimgs would be a major
step forward, Such a design was initiated and developed. This
was e World s first directional sonobuey, the AN/CRT-.
This was operationally evaluated at Ft. Lavderdale duning
1945 and accepled for Fleet use. It was put inbo prodwction
and many were ordered. The end of the War precleded opera-
ponal introduction during War 2. This type sonobuoy will be
discussed later.

{Part two af this article will appear in the next issue of this
newsletier. )
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CORRESPONDENCE

923 Harriman S,
Great Falls, VA 22066
Cctober B, 1984

Dear Dean Balle:

| can scarcely believe it is nearly a month since the
Oceanic Engineering Society Awards luncheon when the
IEEE awarded me their Technical Excellence Award. |
felt deeply honored and, of course, 1 was very pleased 1o
receive this award. | was, and am, most appreciative of
the many personal courtesies 1o Mrs. Hersey and mysellf
at the awards luncheon. 1 thank you and your Society {
for all of this recognition, [

I enjoyed very much meeting you and learning the '
great things about Lehigh. 1 hope that | may have the
opportunity to visit you at Lehigh and see the fine things |
that are developing there. i

I enclosed a fairly recent photograph, as you !
requested, I regret this is so late in being sent. It is mor a
passport picture, ds 1'm afraid it appears to be. | hope it E
will serve your purposes — if not please let me know
and I'll try again!

Again, thank you very much for your kindness in the
events keading up 10 and during the Oceans *8B4 awards
lunchean.

Sincerely yours,

Brackeit Hersey
Lehigh "43 (PhDY

P.5. 1 look forward to a future visit to Lehigh —
probably not this Fall, but possibly next Spring.

RESULTS OF THE '
ADCOM ELECTION BALLOT

As you know, a ballot for the election of four IEEE
Oceanic Engineering Society Administrative Committes
members was issued on Seplember 14, 1984, The ballots
returned have been counted, and the following can-
didates have been elecied for a three-year term beginning
on Janwary 1, 1985:

Rui J. P. de Figueiredo
J. Dawid Irwin
Michasl D. Serotta
William E. Woodward

We wish the newly elected AdCom members success
and thank all nominees for their willingness to serve and
for permitting their names to be included on the ballot,




FROM THE TECHNOLOGY EDITOR

A Data Compression Algorithm
For Use With Personal Computers

Abstract

The design fexibility offered by microcomputers {pC)
makes them a prime candidate to improve the operation of
existing sensor measurement systems. This paper will focus
an ong unique application of pC technology 10 compress
the number of dota points needed to charscterize the
temperature profile from an expendable temperature (XBT)
probe, However, while the following comments relate to
the experience with a digital XBT system, it should be
remnembered that the same principles appear valld for a
variely of measurement system applications.,

Introduction

The use of expendable probes, as temperature profilers, in
the oceanographic research and operational data gathering
community is well established ., Directed and volunteer ship-
board personnel participate in releasing thousands of probes
in programs with a requirement to:

& provide 3 message formal for (radéo) transmission of
synoptic bathy-thermograph (XBT) data for oceano-
graphibc forecasting.

# provide the NKational Oceanographic Data Center (NODC)
with information for XBT analog and digital processing.

Azsockites and wsers of this daia are participants in a
broad suite of national research programs and the National
Weather Service, The message, known as bathy-message, is
most commonly derived from encoding a strip chart alter
ihe expendable probe has been deployved. This message
format follows specifications of the World Meteorological
Organization (WMO) (1), and it is used internationally by
interested agencies. In compliance with these specifica-
tions, four bathy-messages are transmitted daily at six-hour
intervals. The procedure to acquire, extract, and maintain
the quality of data from these observations is noted to be
labor-intensive, which thereby limits the effectiveness of
how and when the data can be applied.

The procedure for developing the synoptic bathy-message
requires the operator 1o visually select key data points from
the temperature profile on the strip chart. The bathy-
message is then sent by CW or teletype radio-message, by
agrecment, to the mearest shore-based data collecting
receiver station for re-transmission. Often by other means,
o a designated data center for integration into synoplic
weather and ocean thermostrecture maps, The data center
may not be the final depot,
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Any of the aforementioned steps in the preparation and
delivery of data is a potential source of error. Up to forty
percent of the bathy-messages are estimated to contain
operator and data transmission errors thay awllify the data
vl

To accomplish data disemination specified by WMO,
the ariginal temperature profile dip charls are sent, afles
the vessels dock, by mall service, of 3 similar conveyance,
1 & data center for processing, Converting the strip charts
1o a digital-tape format is generally done on a manually
operated electronic digitizer, The accuracy ol this method
for producing the digitized data is good ; however, the
aperation is prodection.lmited,

Figure [ iz a general block dizgram of a digital XBT
aystem that includes 3 O, an interface which containg a
signal digitizer, control circudtry and probe current supply,
and sn operating system written in “BASIC.” The operat-
ing program will graph and prompt messages, control
this interface, and prepare bathy messages in the format
specifbed by WMO,
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The Bathy-Message Algorithm (BMA)

To achieve the WHM bathy-message format reguires 3 form
of data compression in which 160 data poknes feom the XBT
probe temperatune profile ane reduced 1o approximately 20
significant polnts.

The BMA is relatively compact, requiring about 30 lines
of “BASIC” code and about 700 bytes of memory. The
mean-processing time is about 15 minutes although under
special circumstances (near surface wire break) up to 45
minutes may be needed. The BMA is adapted from one
developed at White Sands Missile Range (2) for real-time
reduction of radiosonde data. The real-time capability of
the algorithm ks mot used, but it is significantly faster and
uzes less memory than most other schemes we investigated



The BMA functions by assuming an initial "“tolerance
limit,” Next, the number of points required (o approximate
the data to that toberance is determined. The tolerance is
then adjusted according to whether there are too few or
too many points, The ¢ntire procedure is then repeated
until 19 to 21 points result (in this application). If more
than 20 of these iterations have occurred, then 10 to 23
points will be accepted and a bathy-message determined.
If more than 30 iterations have occurred, then a message is
outputed on the display screen indicating that the bathy-
miessage cannod be determined.

To begin an explanation of the BMA, asume two
arrays of digitizer-quantity points, Iy and @ and f= 1 1o
R, representing depth and temperature, Since these points
are in digitizer units, they must be converted 1o depth and
temperature before use. Assume a telerance (TOL), which
is arbitrarily specified initially and iteratively changed in
successive trials. Assume that M1 is the index (value of f}
of the last signficant point (M1 = 1 at the star of each
iteration with a new tolerance). Then compute Ty
(temperature) and Dy, ; (depth) from the digitized case
values. For f =M1 +1, find T; and £. As shown in Figure 2,
compute a pair of slope limits, M,, and M (upper and
bovwerd, with the following equations:

Ty +TOL - T

M= and
-ﬂ] --ﬂl'ﬂl
Tp=TOL =Ty
I-
Dy =D

Label the points responsible for establishing the slope
limits as fiy, =36 =4

Next, increment f and find M; = (T - T s WDy =Dy )
Mote that this is the slope of the line between points M1
{kast significant point}and §. Then, test this shope against
M, and M), If M, = M; = M), then the tolerance limit is
not violaved, If it is wiolated, the M1 is st vo f, (if the
upper limit is violated ) or f; (bower limited violated ), new
test slopes are established and all is repeated (see Figure 3).

If the test slopes are not violated, then another set of
tests is carried out. A new set of trial limit slopes are
computed using points M1 and J. IF either of these new
trails results in a tighter limit, then the corresponding limit
slope and labels are changed (see Figure 4) Mote that both
limit lines could be altered during this step.

When the modification of the limits shopes is completed,
if not all data points have been tested (ie., /< Rs) the fis
ingremented and the tests are repeated for the new point,

When all points have been tested, the number of signifi-
cant points is compared to the desired number of points.
Twenty-three to 25 points is the desired number. Bui four
of these points in the actual bathy-message babel 100 meter
crossings (100 m, 200 m, 300 m, and 400 m}) so the actual
number of data points is 19 to 21, with a target of 20. A
new tolerance is now estimated with the goal of bringing
the number of significant points closer to 20, The scheme
used to estimate the new tolerance is based on the reation-
ship between the number of significant points and the
tolerance (see Figure 5 ).
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The graph in Figure 5 is based on three observations
concerning the number of significant points (Ns). First, if
the tolerance i smaller than some values, TOL g, all
points will be significant points; a tolerance smaller than
TOLpie cannot resultl in 3/ increase in the number of
points. The second observation is that i the tolerance s
increased from TOLpyy, . the number of significant points
can decrease or stay the same; no tolerance increase can
result in an increasing number of points. Thus, N Is a
monotonically decreasing function of TOL. Finally, as
TOL is made larger, the number of significant points
decreases until there are only two: the first and last prints.
Further increases in TOL cannot result in a decreased
number of points when TOL exceeds TOL,,,, .

These three observations provide enough information feor
the programmer to estimate a new set of TOL values which
will provide an appropriate number of significant points.
There are two “known™ paints on this curve, TOLyy, . B3
and TOL .. 2. There are no bocal maxima or minima
between these points since Vs is monotonic. If a value TOL
results in N significant points, then using TOL, N, and
the known end point, which is on the opposite side of

Ns = 20, define a line L, or Ly on Figure 5 and determine
where this line crogses Vs = 20, If TOL is the current toler-
ance and Ns is the current number of significant points,
TOL' is a new tolerance value, and N5’ is a new (estimated)
Aumber of significant points, then the equations for £, and
£y are given by the following equations:

TOLypyy - TOL'
2} TOLy,, - TOL
TOL' - TOL oy,

Lyt (Ne< 19) Ni'=Bs+(Ns-Ri) - ]
2t :' I {1 i) TUL—mLﬁh

Lyt (Ne>21) Ns'=2+(N3- ,and

In each case, TOL' is found by setting Ns' = 20, the desired
mumber of significant points. The resulting value is then used
at the tolerance in the next iteration. When Ns' = 20, TOL is
given by the following equations:

Wz > 21) Tvl::-L'-Ti:II:I.,m-|['!":CJL.u.;—Tf.'lL]'I,,lr 3 and
NEh =
: 20 - Rs
(N5 19) mLumL,ﬂ.,v{TﬂL-mLﬂ,}ﬁ =
IF=mnT

The data compression routine is convergent for linear, concave,

and sonvex fupctions.

However one problem with this routine is that TOLy,,, and
TOL sy, are not constants. In fact, their values vary from data
sel 1o data set, and therefore values must be picked which
represent Feasonable values. The chosen values also limit, in
each direction, the maximum and minimum attainable values
to TOL. Thus, TOL ., must be large enough and TOL i
must be small euough to accommodate all expected data, The
values TOLy,,, = 2 and TOL e = 05 have been found 1o
suffice for extremes of data well beyoad the expected range
for this application.
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The complete bathy-message algorithm is shown in the
Mewchart in Figure 6. The Aowchart is simplified by omitting
the decision which alters the number of acceptable data poines
when the sumber of iterations becomes large.

Again, it should be remembered that this data compression
scheme is not limited to expendable probe applications. 1 can
be readily implemented on any pd with a floating point
arithmetic capability. The algorithm shown hene is
particularly sdapted to the situation where data i5 already
stored. But in real-time operatbon, the only data (other than
significant points) which needs storage is thal between the
smiallest values of jfy of j; and the current data peint since
these points may be needed when a new ling is started. In
real-time operalbon, of course, the iterative selection of ihe
telerance for a specific number of points is not appropriate.
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FOR FURTHER INFORMATION, CONTACT:

Rod Mesecar or James Wagner
College of Oceanography
Oregon State University
Corvallis, OR 97331
Telephone: (503) 754-2208

Rod Mesecar Is head of the Technical Planning and
Development Group, School of Oceanography at Oregon
State University, He has B.5., M.5., and E.E. degrees in
electrical engineering ond a Ph.D. in physical
oceanography from OSU. Sirce 1965, his interest has
been in applying engineering technology to all disciplines
af oceanography.

James Wagner is a member of the Technical Planning
and Development group af OSU, He has a B.5. (physics)
and a M.5.E.E. from OSU and a Ph.D. in electrical
engineering from Colorgdo State University. His in-
terests inchde analog and digital circuft design, filter
syathesis, and interdisciplinary applications of elec-
trowics, He was formerly a design engineer af Tekiromix
and is currenily working on in situ digital instrurmienta-
tion syitems, AT
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A Light Weight Free Standing Profiling Winch
for Use on the Arctic Sea Ice

In response to several scientific programs 10 be carried
out in the Canadian High Arctic (such as the North
West Passage Transport Research and Development, and
other work near or on the Continental Shelf), it was
necessary to perform multiple CTD profiles and collect
water samples to a depth of approximately 500m. The
usual aircraft for Arctic operations is a DeHavilland
Twin Otter, and while this is an excellent machine, it is
limited by its requirement for a smooth snow-covered
landing sirip. The obvious answer was the helicopter.
This created its own sei of problems, such as available
storage space and weight restrictions. In respomse to
these problems the members of the Frozen Sea Research
Group miniaturized our CTD electronics recording
package, reduced the size and weight of the ice drilling
package, provided heated storage for the water samples
and designed and built a light weight CTD profiling
wingh, The design and development of a light weight
free standing winch is the subject which [ would like ta
address here.

Ag it is nearly impossible to find a completely smooth
flat area on the ice it was necessary to design a free
standing winch, one which would be high encugh off the
ice 10 easily handle the CTD *“‘fish" and allow water col-
lection bottles 1o be easily snapped onto and removed
from the winch wire. Other considerations such as
handling size, weight, spooling and drive power were 1o
be packaged into a single unit that could be easily
deployed from a Bell 206 helicopter with a maximum
crew of two. To conserve weight it was decided to use
the electric auger motor 1o also provide power for the
winch. This means that the motor must be easily at-
tached to the winch without modification. “*U.R. Fin-
bore' ice augers were purchased and a socket square
drive adapter was welded to the top Might section. Black
and Decker model 1408, Type 1, electric drills were pur-
chased, the drill chucks removed and a square stub drive
suited to the augers was fitted on the drill motar.

Mow for the winch as shown in Figure 1 —




—__——“____

In preparation for the CTD operation it is NCCESEAry
1o drill two holes in the sea ice. Power for the drilling
motor is supplied by a Honda 1500 wait generabor. One
hole is drilled about 2* deep and the other hole about 2
away from the first is drilled through the sea jce (usually
the ice is from 6' 1o 8’ thick). See Figure 2. A winch
support pole is mounted in the first hole with the winch
overhanging the second hole. This natyral angle allows
the winch to spool well, rewinding fairly evenly on its
own. However a handle is provided allowing the winch
to be swung back and forth to guide the spooling., The
electric drill motor is “plugged™ into the back end of the
winch with the stub square drive engaging a socket chain
drive, which in turn drives the drum. The brake lever
provides two functions. First applying a band brake for
the drum when pushed down and as a throttle for the
winch motor when lifted up. A short rod connecting the
brake lever and the electronics motor controller provides
this function. Reversing of the drill motor is accom-
plished by turning a reversing collar (built in) on the
motor itsell. For noiseless profiling downwards (depend-
ing on the weight of the “*fish'") the motor can he
removed and free fall speed controlled just with the
brake. A hand crank is provided for emergency rewind
should the power fail. The winch wire js a /8" single
conductor, double armored **Ameragraph' cable joining
the ““fish" to a two contact slip-ring assembly. (One ring
connects the centre conductor and the other goes to the
shielded jacket.) Slip-ring contact is through spring-
leaded braided wire contacts and these in turn are hard
wired 1o the electronics package in the helicopter, As
mentioned before, power for all of this is provided by a
standard 1500 watt Honda generator,

The entire CTD and winch package stores nicely into a
Bell 206 helicopter. The winch weighs about 80 Ibs, com.
plete with wire and is an easy lift from the helicopier
scat to the pole stand. It is usually best 1o have two peo-
ple prepare the site (drill the hole, erect the winch, eig.),
then while one operates the electronics from inside the

. helicopter he can communicate with the winch operator
by means of a sound-powered microphone headset.

. Water samples are collected in a modified Niskin bottle

- and stored in a well insulated heated box in the
helicopter until returning to the base where they are
processed. With a little practice the entire procedure can
take less than half an hour per site (depending on the
profiling depth), enabling 10 1o 12 profiles per day be

- casily accomplished.

Photo Credits: B, A. Lake, F.5.1.0.
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FOR FURTHER INFORMATION, CONTACT:

Dennis Richards/ Al Koppel
Frozen Sea Research Group
Institute of Ocean Sciences
Pairicia Bay

9860 West Saanich Road, Box 6000
Sidney, B.C. CANADA

VEL 4B2

Dennis Richards is a
wiember of the Frozen Seq
Research Group where
group efforis are primarily
in the Canadian High Are-
fic, A machinist by trade,
his primary function is the
desighing and building of
electro/mechanical equip-
mernt for the Frozen Sea
Research Group.

Al Koppel is responsible
Sor the electronic design of
the winch, He has been in
government Research and
Development for 1 vears.
Previously in industry, and
iriversity departmenis of
Zoology and Physics,




THE INVENTIONS AND TRAGEDY OF
MAJOR EDWIN ARMSTRONG

by Dravid Kuraher, $tedens
Capital Insticite of Technalogy

In concurrence with the 10Mth anniversary of the found-
ing of the LLE.E.E. parent organizations, the U.5. Post
Office is issuing stamps honoring the electrical and elec-
ronic engineering profession, The stamps honor four
men, Among the four 5 Edwin Howard Armstrong, con-
sidered (o be the last of the great inventors, Little known
by most of the general public, his inventions have had a
great impact on our modern daily lives.

Borm in Mew York City in 1890, his family soon moved
1o Yonkers, NY located just 1o the north of the city. The
house at 1032 Warburton Avenuwe was the scene of his
early radio experiments. As a fourteenth birthday present,
his father presented him with The Boy s Book of frve-
figns, In its pages was the story of Marconi's wireless
cxperimenis, The story inspired the young boy o improve
radio reception, and during his high school years, he flew
antenna kites and erected a 125-foot pole in his back
yird, He had the complete support of his family. Upon
graduation, his father bought him a motorcycle which he
uied o commute 10 Columbia Universily in upper
Manhattan.

His imerest in radio led him 1o the study of electrical
engineering, Preoccupation with improving radic recep-
tion finally bore fruit during his junior year in 1912, The
tricde detector had previously been invented by Lee
deForrest in 1906, but its operation was not completely
understood at the time. It was thought 1o be simply
another way of detecting radio signals like the “cats
whisker"® or crystal detector, Armsirong experimented
with feeding a small portion of the output power back o
the input. By carefully controlling the amount of feed-
back, he obtained a tremendous increase in the received
signal. Mot only did this turn the triode into a far superior
detector, but it proved it could amplify signals as well. A
third benefit was the feedback oscillater. Gone was the
cat's whisker. Gone was the spark gap transmitter. Here
now was a device that for the first time could amplify
signals, A giant leap forward in the state-of the-art in
1912, and by a student still in his junior year!

Maturally, he wanted to protect his invention by obfain-
ing a patent, The family was well off and could have eas-
ily afforded the %130 filing fee. His father, not fully
aware of the implications, and fearing his son would
terminate his studies, withheld the money until his gradua-
tion in June of 1913, Lee deForrest challenged his panent.
The challenge worked its way up 1o the 1.5, Supreme
Court, Because of the filing delay and deForrest’s own
patents, the court was forced to rule against Armstrong.
The scientific community has always credited him with
these inventions.

After graduation, Armstrong became an instructor and
remained with Columbia University until joining the

Army Signal Corp during World War 1. Rising to the
rank of Major, he used the title throughowt the rest of his
life.

During the service, Major Armstrong pioneered another
leap forward, the invention of the super-heterodyne cir-
cuit, Mow, in 1919, was a way to amplify and separate
signals. Every radio and television receiver in the world
today employs this principle. The invention brought him
into contact with Brig. General David Sarnoff (later presi-
dent of RCA) and Sarnoff*s secretary, Marion Mclnis
{later to become his wife,)

After the Great War he returned 1o Columbia. Financed
with royalties from some minor inventions, he set upon
the task of eliminating static from radio reception. The
two methods of impressing intelligence on a radio wave
are 1o vary the power or the frequency. In 1922 the two
syslems were analyzed mathematically. It was proven that
with any then-known detection system, FM was far in-
ferior to AM. AM was “in*' and FM forgotten until Arm-
strong re-examined the possibilities.

In 1933, the Major secured four patents which became
the cornerstone for FM. On Movember 5, 1935, the first
demonsiration of the system was presented before the
Institute of Radio Engineers {parent organization of the
L.LE.E.E.} in Mew York City. Broadcasting from a ham
radio operator’s living room in Yonkers, the assemblage
heard a supernaturally clear voice announce, “This is
amateur station W2AG at Yonkers, NY operating on Fre-
quency Modulation at 2% meters.'" The audience was
stunned, The voace, that of Randy Runyon, (an old friend
of Armstrong) described the low power distance of 17
miles, wavelength and modulation method.

Everything the textbooks claimed wouldnt work had
just been challenged although, **If you build a better
mouse trap, the world doesn®t necessarily beat a path to
yaur door,”" said Armstrong.

For the next two years RCA, via David Sarnoff, gave
Armstrong experimental broadcast privileges in the Em-
pire State Building. In 1937, with the claim that RCA
needed the space for T.V. development, he was asked to
leave, With greater determination, he built his own tower
in Alpine, NJ. Programs from WOQXR in Mew York were
experimenially broadcasi to the public in the summer of
1939, Waorld War 11 brought a halt to both FM and T.V,
development. The Major devoted himself to military
research but resumed promotion of FM after the war.

Although overshadowed by T.V., FM started to grow
and soon became an obvious threat 1o the major net-
works. A series of detrimental federal regulations (no
doubt encouraged by the networks) stymied further
growth, Meanwhile many companies in allied fields were
blatently ignoring Armstrong’s patent rights, A series of

Reprinted with permission THE CIRCUIT, pubfication aof Capitol Institute of Technology, August 1983,
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suits ensued, the most important being against RCA,
A claimed that it was a co-discoverer because the
enments were done in the Empire S1ate Building, and
it therefore entitled to use the patents. Mindful of the
b to deForrest, Armsirong feared he was about 1o be
fredited for the invention of FM, He never Eave in,
Eugh many atlempis were made by RCA o seitle out
gourt. His own friends and attorneys, realizing the
endous emotional and financial strain, urged him to
de an oul-ofcourt settlement, Armsirong himself, in a

F;m of prophetic despair stated, “They will stall this

until I am dead or broke." As 1953 wore on, death
bankrupicy were neck-and-neck

gal expenses mounted and expiring patent rights
ed his income. Meanwhile, his health at age 61
jan 10 deteriorate and he was close to a nervous
skdown. Both financially and emotionally the RCA
wis a matter of survival,

fis wife Marion begged him to withdraw and retire,
[ &8s totally alien 1o his strong-willed nature. After a
Wy argument on Thanksgiving Eve, both sick and
ribroken, she went to live with her sister, Her health
sened and she was advised by her doctors not to
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=€, space, and atomic encrgy. These laboratories have grown

totally independent of the private industry
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high-tech industry against Japan, Germany, and other in-
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return 10 the stressful situation. The Chrisimas holidays
came and went and Armsirong was alone. They had never
had children.

Sometime on Sunday night, January 31, 1954, Arm-
sirong wrole a letter to Marion expressing his deep regret
for having hurt her. His body was found the next morn-
ing in the courtyard of their apartment building.

After the Major’s death, Marion continued the fight.
She did win over RCA and with the funds from the settle-
ment, continued the other suits. In 1967, with the final
victory over Motorola, all 21 suits originally filed were
Won,

The house on Warburton Avenue was declared an his-
torical landmark of the City of Yonkers. Along with
Armstrong's memory, it was allowed to deteriorate. Lasi
year, the abandpned structure was torched by vandals._
The Alpine tower still stands, used for other purposes—
perhaps the only memorial to its creator. The true
measure of greatness, however, is not the memorials.
Greatness in one's lifetime is the value of the legacy lefi
behind. The honor of being pictured on a commemorative
stamp that Major Armstrong is about to receive is su rely
well deserved and long overdue,

COOPERATION, FOR TECHNOLOGICAL PROGRESS,
BETWEEN PRIVATE INDUSTRY AND THE
GOVERNMENT’S NATIONAL LABORATORIES*

and their huge output of new technology, to benefit the
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Much of this Government technology has already
flowed out 1o industry for decades, However, compared to the
vast amount of such available, the amount that has
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kawsuils ensued, the most imporiant being against RCA.
RCA claimed that it was a co<discoverer because the
experiments were done in the Empire State Building, and
were therefore entitled 1o use the patents, Mindful of the
loss 1o deForrest, Armstrong feared he was about 1o be
discredited for the invention of FM. He never gave in,
although many atnempts were made by RCA to settle out
of court. His own friends and attorneys, realizing the
tremendous emotional and financial strain, urged him to
accept an out-of court settlement, Armsirong himself, in a
moment of prophetic despair stated, **They will stall this
along until I am dead or broke."" As 1953 wore on, death
and bankruptey were neck-and-meck .

Legal expenses mounted and expiring patent rights
reduced his income. Mecanwhile, his health at age 63
began 1o deteriorate and he was close 1o a nervous
breakdown, Both financially and emotionally the RCA
suit was a matter of survival.

His wifle Marion begged him to withdraw and retire,
ideas totally alien 1o his strong-willed nature. Afier a
heavy argument on Thanksgiving Eve, both sick and
heartbroken, she went to live with her sister. Her health
worsened and she was advised by her doctors not to

return 1o the stressful situation. The Christmas holidays
came and went and Armstrong was alone. They had never
had children.

Sometimie on Sunday night, January 31, 1954, Arm-
strong wrote a letter to Marion expressing his deep regret
for having hurt her. His body was found the next morn-
ing in the courtyard of their apariment building.

After the Major’s death, Marion continued the fight.
She did win over RCA and with the funds from the settle-
ment, continwed the other suits. In 197, with the final
victory over Motorola, all 21 suits originally filed were
WO,

The house on Warburton Avenue was declared an his-
torical landmark of the City of Yonkers. Along with
Armstrong’s memory, it was allowed to deteriorate. Lasi
year, the abandpned structure was torched by vandals.
The Alpine tower still stands, used for other purposes—
perhaps the only memarial to its creator. The true
measure of greainess, however, is not the memorials,
Gireatness in one’s lifetime is the value of the legacy lef
behind. The honor of being pictured on a commemorative
stamp that Major Armsirong is about to receive is surely
well deserved and long overdue.

COOPERATION, FOR TECHNOLOGICAL PROGRESS,
BETWEEN PRIVATE INDUSTRY AND THE
GOVERNMENT’S NATIONAL LABORATORIES*

HYMAN OLKEN
Olken Publications, Livermore, California

For decades we have been building national laboratories to per-
form their missions for R&D in our Government programs for
defense, space, and atomib: energy. These laboratories have grown
to include extraordinary facilities and manpower for research and
development. Those laboratories have also, over the years, pro-
duced a vast output of new technology as a by-product of their
R&D programs. But these Government R&D facilities and these
huge resources of new Government-produced technology have
been carried on almost totally independent of the private industry
soctor. However, in the last several years we were suddenly
awakened (0 the fact that we are rapidly losing ground in the race
for high-tech industry against Japan, Germany, and other in-
dustrial nations, Therefore, a sudden hue and oy have arisen to
harness the great research facilities in our National Laboratories,

*Comclernnd from paper, under this tile, publithed in FROCEEDMNGS 1583 [EEE
Conference on Engineoring Mamagemeni, held & Dapton, Ofeo, Movember 79, 1583,
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ard their huge output of new technology, to benefit the
technological growth of our private industry sector (Ref. 1),

There i one great measure that private industry and the
Mational Laboratories could start to cooperate on at once o pro-
vide technologicsl help (o industry. That is the conversion of
Government-produced technology into profitable commercial pro-
ducts on a large scale,

Much of this Government-produced technology has already
flowed out to industry for decades. However, compared to the
vast amount of such technology available, the amount that has
been spun off to private industry i only a trickle (Ref, 21, There
are four major reasons for this and they could all be corrected by
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Because of ils convenient size and low cost it is universal-
ly used where gas flows have to be chemically analvoed,
particularly in vacuum equipment for manufacture of
microclectronics. It has huge commercial possibilities, par-
ticularly for application in high vacuum equipment, where
it is used to detect leaks in the vacuum system.

This is one good example that engineers rarely have a
good enough commercial sense to appraise the commercial
possibilities of a new technological development in its in-
fancy. Such a “‘ommercial sense™ could and should be
developed. It can be done by practice in writing up histories
of widely adopted lines of technology development.

In short, the capability of private industry’s engineers for
picking up goelden nuggels of new rechnology, in the great
mass of by-product technology created in the National
Laboratories, could be increased by orders of magnitude if
the National Laboratories will cooperate by having their
chains of successive developments in a particular line of
technology written up 0 the engineers in private industry
can casily spot them and can realize, from the context of
the chain, their commercial potential.

3, Failure of National Laboratories to Write Up
Technology Developments They Create. The second
greatest cause of Government-produced technology being
lost to private industry is the fact that a great deal of the
technology created in Government R&D programs is mever
written up. Henee, if there is no record of it, a valuable
technology development is totally lost — not only to
private industry, hut to everyone clse as well.

Of course the Government R&D agencies do reguire
reports on all projects they fund, as part of the R&D con-
tract. But the primary concern o those agencies is the
research results to be obtained under the contract, not the
technology that often has to be evolved to achieve thoss
research results. For example, the DOE programs 1o
achieve nuclear fusion by inertial principles requires fan-
tastic developments in the technology of high power lasers,
their power supplies, and their optical systems. But the
DOE primarily wants reporis on whether the inertial fusion
process is feasible. The technology developed in the course
of achieving these or other research results is usually of less
or no interest to those R&D agencies. 50, even when they
require reports on the technology produced, they are not
very stringent about producing them.

Furthermore, another reason that much valuable
technology produced in the Mational Laboratories does not
get written up is the fact that the writing up of
technological developments 50 they can be communicated
to practical users is such a costly process, It takes at least
pne man-day per page 1o produce a publishable report or
article. So the engineer who compleies a valuable
technological development does not wani io take extra days
or weeks from his regular work to write it up. And since
the write up is often not mandated as part of the research
contract, he just goes off onto another development job
and the technology he developed does not get written up.

The write up of technology developments in MNational
Laboratories is basically done by the engineers or scientists
who made them. However, hecause of the time load this
imyposes, the National Laboratories also have technical
writing staffs to do much of that work. Essentially, it is the
lack of adequate technical writing staffs that causes most of
the loss of valuable technology.

3. Failure to Make Technology Write Ups Accessible 1o
Private Industry. The commaon failure of engineers 10
perceive the commercial value of technological
developments, and the comman failure to write up those
developments, are not the only great factors in causing the
loss of valuable Giovernment-produced technology 1o
private industry. Another great factor is that, even where
appropriate write ups have been produced, the enginecrs in
private industry are, 1o 2 large extent, barred from WEIng
them. This happens because the engi from private in-
dustry are banned from using the technical libraries of the
Mational Laboratorics.

When National Laboratories have produced good
technology, they write it up and present it at technical con-
ference meetings. These valuable technology items can then
easily be found in the Proceedings of those conferences.
For example, the Conference on the Technology and In-
dustrial Application of Accelcrators is a gold mine of
valuable technology that could be profitably applied in
industry.

The proceedings of these conferences are huge volumes
and very costly — aboul &0 or 60 dollars a piece, s that



individuals and public libraries can not afford to buy them.
But the technical libraries of the National Laboratories all
need and collect them. So the best way to acquaint people
in private industry with the technology created in the
National Laboratories is to give them access to those
libraries. However, most of those laboratories exclude the
public from their libraries, mainly on the grounds that 1o
admit the public to them would impair their “‘security".

4. Failure to Organize Information to Permit Spin-0ffs,
Finally, one other great factor that keeps private industry
from profiting from the vast stores of valuable technology
created in Government R&D programs is that the storage
of the material describing all this valuable technology, in
the laboratories where it is produced, is chaotic,

A great variety of material is required on each
technology developed if it is to be transferred to private in-
dustry. This material includes design studies, specifications,
drawings, manuals, test reports, etc, In short, o effect
technology transfer economically one must have all the
design and production material needed to make thut
technology development possible in the laboratory where it
was created. The essence of doing technology transfer
economically is to be able to do it without having to re-
invent the wheel.

Even where all these materials — drawings, specifica-
tions, manuals, etc. — have been produced in a National
Laboratory, they are produced in different departments of
the laboratory, by different groups within its staff. As a
result, to find all the material needed for the commer-
cialization of even a simple technological development can
be a vast exercise in chaos, confusion and frustration.

In my book (Technical Communicator s HANDBOOK of
Technology Trangfer, Ref. 3), 1 have devoted a full chapter
(CH. V) to systematic ways of searching through the maze
in each National Laboratory to find the technological
treasures profitable to industry that e buried in it. If one
wants to acquire the technology private industry could pro-
fitably use, ability to find his way through the maze of
such a laboratory i 4 must. The Mational Laboralories
could and should assign members of their technical writing
staffs to provide the guides needed to do that. My HAND-
BOOK of Technology Transfer (Ref. 3) gives a good detail-
ed treatment of how such guides can be prepared, in a full

chapter (CH. VI) devoted to that subject.
UMmMAry

To summarize, the huge Government R&D programs
gencrate a vast amount of technology that could be used by
private industry to advance its technological progress. But
the realization of this vast possibility for the technological
progress of American industry requires these measures of
cooperation between private industry and the National
Laboratories:

1. Develop commercial sense, in the engineers of private
industry, by the National Laboratories writing up
histories of widely adopted technology developments
produced in each Laboratory.

2, Prevent the loss of technology, through failure to
write it up, by increasing the technical writing staffs
of Mational Laboratories,
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3. Give private industry access to the Laboratories’ new
technology by opening up the technical libraries of
the National Laboratories to the public.

These are the primary areas of cooperation between the
Mational Laboratories and private industry that could be
applied immediately and would quickly make possible the
technology transfer, on a large scale, that would make U.S.
industry competitive with other nations in high-tech
industry.

In additfon, these two other measures of Mational
Laboratory-private industry cooperation would be helpful
in the long term:

I. Provide a guide, through the organizational maze in
cach MNational Laboratory, so the outsider can
systematically and efficiently find all the design and
production information — specs, drawings, reporis,
manuals, etc. — nesded (o make the transfer of a
selected technology development quick, easy and low
cOsk.

2. Reguire, as part of each R&D contract, that the
technology produced to achieve the research resulis,
as well as the resulis, be written up in reports that
will be effective in enabling private industry to adapt
that technology to commercial use.
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'TIS A PUZZLEMENT

SOLUTION TO LAST PUZZLE:
Financial Planning a Monopoly®

Last quarter's puzzle was 1o determine which
Monopoly® properties are the best investments. The
iden for this puzzle was suggested by LCDR Greg Bryant
of Puget Sound Naval Shipyard. My solution is listed
helow. A score of 1.00 means the chance of landing on -
the properties is the same as it would be if probabilities of
landing on all squares were equal.

Properties Rallroads

1. Orange 1.06 I. Reading 1.15
2. Red 1.00 2. Penn. 1.08
3, Dark Blue 97 . B&O 1.0%
4. Magenia .04 4, Short Line a2
%, Green/Yellow A1 Uiilities

6. Light Blue B8 1. Electric Co. S8
7. Purple A3 2. Waterworks . B

Mr. David Ulmar, Jr. of Redondo Beach, CA and
Mr. Laird Parker of Fort Worth, TX sent me solutions
(before my copy of the OES Newsletter arrived!) which
agreed with the one above excepl hoth placed the dark
blue properties (Boardwalk and Park Place) near the
bottom of the list. 1 used an iterative technique so
maybe more iterations would make our aAnswers agree.
Or possibly David and Laird did not account for the
« pdvance to Boardwalk® cards.

For cach square, 1 figured out where you would end
up on the next roll. This is determined mostly by the
dice (you are most likely to roll a seven then & six OF an
eight and so on), but you could roll a third consecutive
douhble and land in jail or draw a card and be advanced
10 another square. Having done this you can: 1. Use a
Monte Carlo technique to solve the problem; 2. Solve 40
pquations in 40 unknowns {Take heart! Two-thirds of
the coefficients are zero.); Or, as 1 did, 1, Assume an
inftial probability distribution over all the squares, then
move each square forward one move and determine the
new probability distribution. Keep iterating wntil the
solution converges. | iterated nine times and was getting
less than a 3 percent change per iteration for most
squares, If you would like a detailed, square by square
solution please write me at the address below and send a
self addressed, stamped envelope.

Mr. Ulmar, who is the Western U.5. Monopoly
Champion, also sent along the following Monopoly®
trivia guestions for your enjoyment. The answers are
given at the end of this article.

1. Which railroad is not a railroad?
2. Which property is not in Atlamtic City?

3. In 1959, six Monopoly® sels were stolen from a
display case. Where did this occur?

THE NEW PUZZLE:
Hydrometer — Angling for an Answer

Several months ago my wife bought me a saltwater
aguarium for my birthday. One of the pcoessories is a
hydrometer which determines salinity indirectly by
measuring specific gravity. This clever little device,
which is manufactured by Sea Test, consists of a pointer
which is the shape of a two dimensional ice cream cone
which points to a scale indicating specific gravity (sec
sketch below), The pointer is made of a plastic which
floats in seawater. Inserted in to the pointer is @ circular
weight which sinks in scawater. The pointer is supported
at the ice cream end by a small spindle.

Weight

Specific Gravily

The puzzle is to determine how this device works and
the relationship between the angle of the pointer and the
specific gravity of the water.

Dave Hollinberger
1607 Mahan Avenue
Bremerton, WA 98310

Monopoly® Trivia Answers:

|. Short Line — it is a trolley line
2. Marvin Gardens — it is a suburb of nearby Margate
3. Moscow — al the American Mational Exhibit




Miami Harbor Circulation Projeci

A comprehensive tdal circulation study of the harbor
channels of the Port of Miami has been commissioned
by the National Oceanic & Atmospheric Administration
(NOAA), The project is under the supervision of (he
Estuarine and Ocean Physics Branch of the Mational
Ocean Service (NOS), directed by Dr. Henry Frey who s

=] —F.

AT, - been performed internally by NOS
CURRENT MEASUREMENT TECHNOLOGY COMMITTEE The tidal circulation study is designed to measure the
NEWS AND INFORMATION tidal characteristics of the currents 1o aid navigation and
; S other activities in the harbor, Miami Harbor is the
Te‘:h:m':::?cmﬁE:::fé:‘ﬂ?ﬁﬁﬂ:fé:ﬁﬂ?em busiest cruise ship Port in the world and is home to the
FMgineering Society (OES) is to provide a fomn. for in. vt passenger ship, the .5, Norway. Tidal currents
formation exchange and promote cooperation and co- are up (0 3 knots (1.54 m/s) and the complex tidal chan-
ordination among those in the marine community involy. necls PF‘""““"" r’{'g‘f”"f”' .;'_}:EF‘ over the lf“g“:i "';Ir ““_
ed in current measurement. To thig end, this column has 1Ypical commerica vessel. The large currents and heavy
been established as a regular feature of the OES fouling in the areg require that the MOOrings and in-
Mewsletter and SVEryone is encouraged 1o participate by ﬂrﬂLﬂmts IJ-I.‘ ﬁ::!’u“}' d!.‘slgm'd Iam;l mmnlam:dl._ 4
submitting news items and information about active or The project p 2% requires meticulous preparation an
planned current mecasurement effarts 1o Bill Woodward calibration of the mmumu_-nrs_and fan_.-rui documentaiion
(301} 443-8444 or Jerry Appell (301) 443-8026 for of all phases of fitJl_:I Preparation and Instrument
publication in the colump This will be an effective performance, The figld study will consist of twa 15 day
' g i deployments of dpproximately 18 current meters al
| ;:;urum only if everyone participates, so let's hear from various points i the herbor
. g ; il A Doonle : Some of the Instruments will remain in the same I_u-.:-a-
Frgﬁfrhﬂﬁuipm :i,n;:r;%:; ﬁﬂij Inmmrﬁm tion for the full 30 days of the study while others will be
Experiment at Ambrose Light, New York hae been com- moved after the first 15 day period. Meteorological datg
pleted by Dr. Bryce Magnell Ef EG&G WASC is to be Dhl:_a:ll‘l:'.‘d from a project maintained recording
Oceanographic Services and is available in Kmijted gjuan- mﬂe:ruirgrg':ca! package. NI?S m:qﬁ:d ;_::dkj'““ﬂm and
fities. This report describes the results of long term depths of the meters and the roration schedules,
deployment of the AMETEK Siraza DCP4400, 3K Dop- The current meters and_n'b:ic::rrn!-ug:rar stalion musi
Flﬂ' 'Cl.lrfﬂl'” Prﬂﬁiﬂ' conducted h}' NUA.“. and dﬁi‘f’ibﬂd perform rh:rft:ti:r 1o oblain the required l."ﬂ'i'ﬂligﬂ ?f
in previous articles in this column, data for all the Port channels, General Oceanics will yse
For further information contact Bruce Magnell (617) its Model 6011 Mk Il current meier for all depluy_-mm:s.
B91-7204 or Jerry Appell (301) 4438026, The Model 6011 current meter un_hznﬂf an innovative
[ A NOAA, Technical Memorandum NOS I entitled design where the speed and direction is found from the
rasurement Comparison of United States ang Soviel tilt and orientation of winged cylinder which forms the

, . rel body of the instrument. The Model 6011, which has no

alibration Facifities and Severg) Ocean Current Meters

¥ A. N. Kalvaitis and 1 Solomon has just been external sensors to foul or o be damaged, has proven
blished. For further information contact Al Kalvaitis ltself 10 be accurate and reliable in difficult, high speed

(301) 443.855¢ and high fouling environments such as in the Mincral
Management Service sponsored programs on the Blake
Real-Time Currents Measurements in Miami Harbor Plateau and Floridy Straits, The selection of the Mods|
AA'S National Ocean Service will be installing a bog. 6011 Mk I by NOS received careful review and it was

mounted AMETEK Strazg Model DCPa400 aroustic required to meet stringent BCCUTACY réquirements.

ler current profiler in the Government Cyt channel General Oceanics will conduct the entire study from
g December 1984, This is the main shipping chan- the preparation and calibration of the instruments,
connecting Biscayne Bay and Miami with the Atlan- threugh mooring construction, deployment, recovery and
and the strong currents in the channel make data processing. The data Processing on General

vigating difficult. The system will make current profile Oceanics WICAT Super-micre computer wil provide

urements in the channel and provide a real-time MOS with specially formatted data tapes. The project
lay for the Biscayne Bay Pilogs Association as an aid will also provide NOS with g complete interactive dagg
navigation,

Processing system 1o transform the original dagg into the
The experiment wil] involve a series of Measurements form required by NOS"s tidal analysis packages, o

conventional current meters and surface drogues 1o allows the operator 1o interactively modify the header

clerize the performance of the current profiler. In and calibration information and allows multiple passes

ition, the Biscayne Bay Pilots Association will assigt through the data files,

evaluating the value of the real-time meAsurements For further infermation contac Dr. Gregory Han,
in enhancing the real-time displays. For further in. Program Manager ar General Oceanics, Inc. 13295 NW

ation contact Tom Mero (301) 443-8026. 163 5t., Miami, FL 33149 or at (305) 621-2882,
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TOWN & COUNTRY CONVENTION C ENTER/SAN DIEGO, CA

"ENGINEERING & THE OCEAN ENV/ RONMENT

Ocean Science | Ocean Engineering | Marine Information Svstems
Marine Resource Management / Emerging Ocean Technol PRI
Polar Science and Te ‘hnologies

ABSTRACTS DEADLINE: APRIL 1, 1985

= ¢

THE INSTITUTE OF ELECTRICAL
AND ELECTRONICS ENGINEERS
OUEANIC ENGINEERING SOCIETY

THE MARINE TECHNOLOGY SOCIETY /

/

For more information about exhibits, presentation of technical papers
and registration, please contact (NCEANS "85, P.O) Box 6830, San Diego, CA 92106
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IEEE THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC,

Announces the 13th Annual Compeltition for

1985-1986

Congressional Fellowships

A CONGRESSIONAL INTERNSHIP
FOR MEMBERS OF IEEE

PROGRAM: Electrical and Electronics Engineers and Allied Scientists are competitively selected to
serve a one-year term on the personal staff of individual Senators or Representatives or on the profes-
sional staff of Congressional Committees. The program includes an orientation session with other
Science-Engineering Fellows sponsored by the American Association for the Advancement of Science
(AAAS).

PURPOSE: To make practical contributions to more effective use of scientific and technical
knowledge in government, to educate the scientific communities regarding the public policy process,
and to hroaden the perspective of both the scientific and governmental communities regarding the
value of such science-government interaction.

CRITERIA: Fellows shall be selected based on technical competence, on ability to serve in a public
environment and on evidence of service to the Institute and the profession. Specifically excluded as
selection criteria shall be age, sex, creed, race, ethnic background, and partisan political affiliations.
However, the Fellow must be a U.S. citizen at the time of selection and must have been in the IEEE at
Member grade or higher for at least four years. Additional criteria may be established by the selection
committes.

AWARDS: IEEE plans 1o award two Congressional Fellowships for the 1985-1986 term. Additional
funding sources may permit expansion of awards.

APPLICATION: Further information and application forms can be abtained by calling W. Thomas
Suttle (202) 785-0017 at the IEEE Washington, D.C. Office or by writing:

Secretary, Congressional Fellows Program
The Institute of Electrical and Electronics Engineers, Inc.
1111 Mineieenih Si., N W,
Suite 608
Washington, D.C. 20036

Applications must be postmarked no later than March 30, 1983 to be eligible for consideration.



Now is the
best time
to join our
society.

It's &lways time o upgrade your
carger. Membership gives you
ready access 1o slale-of-the-art
meehngs and conferences in your
areas of mierest, and to their pub-
ished proceedings. You get to meet
experts Irom other organizations
and to participate in technical ac-
twiies walth the prime movers i en-
ginegring, science and business
Cur membership is worldwide

The Journal of the Sociely is in-

< EEE

FEE: 3400

Please check appropriate Dowlas)
low

Sociely Mo (see chart)
[ 100% ] s0%

IEEE #ntrance b (for
non-lEEE mermibhars
only): Ramit $15.00
regardlass of month of
application

IEEE membership
annul dues payrments
O 100% [] 50%

LS (Rag. 1-6) $61.00 I8

I |- -

Canada (Reg. 7) $55.00 .
Ewrope, Alnca & M, Eas)

[Firg. B 555 00 %
Labn Ampnca

(Feg. 9) S48 00 1%
East & South Asia &

Oceania (Feg. 10} 54600  [75___
PAYMENT ENCLOSED —

Rgrvall o L1 5 dolary cigen oo @ L0 5 Saed

Make check payahle 1 IEEE

Plgase mail o

IEEE Service Cenler

445 Hiees Lare

Piscataway, NJ 0BES4 US4,

Cluded in your Society fee, keep-
ing you abreast of the lalest devel-
oipmianits in your fiekd. And, as an
IEEE member, you may choose
from a wide range of books, Stan-
dards, conference records, em-
ployrment surweys, short courses
and other career-building aids—
all at discounted member prices

Please take this opportunity,
now, to broaden your outlook, open
¥our mind o new concepts, new
techniques, new fields of intaresi
There will be no better time. Return
the Membership Application form
below. (Students should contact
their IEEE counselor or wiile lor
Slugent Membarship brochure.)

A GUIDE
TO DUES
AND FEES

FEB Man APR May JUIMN

W b of g

JUL AT SEP OCT KOV DEC

o B B

OCEANIC ENGINEERING SOCIETY

I am applying for the tollowing as indicated:
| am an IEEE member. Please enroll me in thi above Sociaty

IEEE memhurfﬁ'ﬁl_[_]_ | | | lJ

|IEEE miembgrship plus 5{.-:-&:5- rrembership

IEEE membership onily

Full Sgnature Dailg

Firsl namss {pend) Whodle imhalrs) Last nama et
LA .t‘:i'l'; -

City Siabe Country F‘m:-:ﬂ':me T

APPLICANTS FOR IEEE MEMBERSHIP
FLEASE COMPLETE THE FOLLOWING INFORMATION:

Diate ol Ewimh

—
[ AR Dias

WHOTR you fvier B menbar of IEEE®

EDUCATION [Highaat lsvel complated)

oo Bigip Famigle
o5 W Yes, ploase lurmih (# known)
Mo

Larace Membershp Mo

Mame ol educatonal indgs b beigen

Course

Degrae recesnid

Date

ENDORSEMEMT (Sagnaters of gne IEEE Fembe, Wi kngws you professonally |

1




OCEANIC ENGINEERING SOCIETY (continued)

IFEE SUCIED Y LIATSON KEPRESESTATIVES T ORS ADVISORY CONMILTEE MEMBERS

Acrosnace & Elecsronic Svstems —A Wienineat (R. Robinen, Nr, Willam C. Botkours N, LFan Gl Vellei
Altcrnaic) ) UNICEES The Johns EnPEIn< Unlversaty
Aniennax & Propagatwn=np, Bull ¢ 0. Welssman lleen Poinl Lab Amnlwd Phvdcs Lab

Cotscicnse & Remke Sensing—F, Gonales Box 775
Infesmation i TheOry =A . ELaggenper, S, NMaorgeris Cambidgc, NI 1633
Yehseokir Teuhnedogy =R . C'awim, Jr,

Jodins Hopkine Road
Ll MO 20707

s knber 1983

Wice Chairman

CURKENT MEASURYMENT THORNOLOGY CONMNITTER,

Wwilliam €. Woodx, atd
NOAA, N/SPD
WSS Room 1004
6010 Execuiisc Bivd.
Rowhsilleo MI> 232

Gerald F. Appelt
NOAA. N2OMSYH
WSC 4. Raom |10
6801 Excvutive Bhd.
Rockille, M) 20882

Evgenu M . Ras<in
NOAA. N/@)ISd)
WS -1, Koom 110
W Exaviin ¢ Eihd.
Rouhavitlc, M) 3une2

M1 Edward C. Brainard 1)

tnviconmentsd Devws
Corporation

Teowser Buiding

Marion. MA (2738

Mzr. William L, Cobum
LGAC Sea=link SyStoma
2KIR Ton® secw ROl
Ilerndot, Vo 22071

Uv. Lavid Halgern

NOA S

Pocifle Marirc
Emironmental | ab

7680 Samtt Poing Wy,
N.E.

Seattic. WA 98115

Ne. Bruve A Nogncl|
EGAG Envisnmenial
Comvlsnin M,

U Bor bl Read
Waltham, MA 02054

M. (e offee: K. Morrsooi

Nal vown Inirviment
Syilerns, Ing,

P.0. Bow ¥l

11D Ranue 2xA

Cataniave, NIA 02534

1. Davd CGi. Mimmiam
NOAANMIEY

Noalh:ast Vehcrieo C<uicr
Wwacks 1igde. NN D2543



