NOVEMBER 1974

MESSAGE FROM THEPRESIDENT

Remember the old adage about "taking the
boy out of the farm kut not being able to
take the farm out of the boy"? Well, I'm
beginning to wonder if the same may be said
about some of us IEEE members! Perhaps

some of you will recall an article in the
June 1972 issue of Spectrum written by
Gordon Friedlander of the HQ staff dealing
with the life of Nikola Tesla? This arti-
cle generated so much interest that a
special session was devoted to Tesla at
Intercom in New York City last March. I
attended that session and was really impres-
sed with the attendance. Must have been
close to 100 members present. What a
tribute to this early pioneer in the history
of electricity and electronics: As it
turned out, I found that Nikola Tesla was
born and raised in a little town of Smiljan,
Yugoslavia, about 100 kilometers south and
west of the Croatian capital of Zagreb.

How interesting! My travel plans this year
included visiting the birthplace of ny
wife's relatives somewhere near Nikola
Tesla's birthplace during my visit to
Yugoslavia in August.

Because of the general interest in the

life of Nikola Tesla in the United States
and the lack of photographic information
about his early life, I made it a point to
visit Smiljan and record such information
as was still available at his birthplace.
Although some of my slides are still being
processed at this writing, the few I do
have look very interesting. To paraphrase
the old adage I quoted from earlier, "you
may take the IEEE member out of the country
but you can't take the IEEE out of the man."

NICHOLRS RALIMPICH

So goes it with me - IEEE HQ had influenced
me enough to carry on an IEEE mission while
on vacation! Should there be history buffs
within the IEEE or VTG especially interested
in Nikola Tesla, maybe we can get together
and exchange information. For the noderate-
ly interested, Nikola Tesla is considered to
be the father of alternating current as ycu
know it today.




€DITOR'S
NOTES

In addition to the regular columns from the
‘newsletter staff Editors and President
Alimpich, this issue of the newsletter con-
tains several interesting contributions from
others that I would like to call to your
attention.

- Sang Rhee has provided us with a full back-
ground story, complete with photos, on
the highly successful 3rd annual Microwave/
Mobile Conference in Boulder, Colorado.

- A timely article on the status of the VTG
membership by Andy Missenda, the membership
chairman, is included. 1In passing, I would
like to comment that an oscilloscope wave-
form of the membership totals looks very
much like a periodic triangular waveform,
the average being level on a year-to-year
basis. A current listing of the VTG member-
ship is included in this issue. So please
pass the included membership reply card on
to a colleague, who is not a member, and
let's change the trend.

- At about the time you receive this issue of
the newsletter, you will also receive a
ballot for the annual ADCOM election. Bob
Bloor, the ADCOM nominations chairman, has
an interesting story on the nomination
process. I believe you will find Bob's
article informative, it's a process that few
of the members know much about.

- With the upcoming silver anniversary conven-
tion in Toronto in January, Art Dinnin, the
technical program chairman, contributed an
article designed to whet your appetite. I
am also indebted to George BEerman who made
arrangements with the Toronto Convention
and Tourist Bureau to send me information
for a stimulating story on Toronto. I be-
lieve you will be inspired by Toronto's
story, it's truly a great city.

We have a new addition to the newsletter staff.
Carroll Lindholm has agreed to serve as the
Book Review Editor. Carroll deces not have a
column in this issue, but he's aiming for a
book review section for the January issue, and
on a reqular basis thereafter. If you have
any suggestions as to relevant and interesting
books, please pass them on to Carroll.

I would like to thank everyone who contributed
to this issue of the newsletter. And true to
form, the newsletter staff Editors came

across with timely inputs to me for their
columns.

Now I'm sure you will want to thank me for
ending this note.
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ORLANDO

COLUMBUS

CHAPTER NeWS

BY: JOHN DETTRA

WIESL €1.0 MAE

A new chapter has been formed in the Orlando, Florida, area having
elected George F. McClure, Chairman; Melvin C. Kelch, Vice Chairman;
Herbert J. Zwarra, Secretary; George M. Dewire, programs; Bud Simciak,
Arrangements; and David W. Bozman, Membership. At the first meeting,

13 attended and elected the above officers. The number of IEEE-VTG
members has grown to 29 and they expect to sign-up 25 new members before
the end of the year.

Meeting every month.
Columbus is only chapter reporting meetings since last newsletter.

"Worldwide Communications via H.F. Radio"
by Bill Gary on July 10, 1974, 13 attending.

"Transportation Research Center of Ohio"
by James H. Leckrone on September 11, 1974, 17 attending.

"Brief Biography of Participating IndiQiduals Responsibilities"
by Max Hart on August 14, 1974, 10 attending.

SE MICHIGAN

Up-coming meetings.

Nov. 14 "Selection of vehicle antenna based on radiation pattern analysis".
Dec. 4 "Optoelectronics for automobile applications”.
New Officers: Ken Niemi, Chairman

Bill Fleming, Vice Chairman
Verne Caron, Secretary

DALLAS-FORT WORTH

HELP

SEND

The Dallas-Fort Worth Chapter of IEEE - Vehicular Technology Group has 48
current members. We are planning to have five programs during the period
to July 1975. Meetings are planned in October and November, 1974, January,
March and May, 1975.

Our first program will be held in Dallas on Thursday, October 10, 1974:

Speaker - Mr. Ray Trott - Director of Engineering DECIBEL PRODUCTS, INC.
Dallas, Texas

Subject - ANTENNAS, COMBINERS, DUPLEXERS AND FILTERS USED IN MOBILE
RADIO COMMUNICATIONS

Our next meeting will be on November 14, 1974 in Dallas - Program to be
announced.

Anyone in the Chapters of:

San Francisco Miami
Montreal Omaha

Los Angeles
Toronto

Syracuse
Will someone in these areas please contact me to help activate your local
chapters?

Meeting announcements and abstracts of past and future meetings to the
Chapter News Editor for exchange of ideas and activities with other chapters.




RUTOMOTINE
€LCCTRONICS

DATELINE: DETROIT
BY BILL FLEMING

UPDATE of the Microelectronics Device Division said
that his Industrial Electronics group was working .
on further automotive products. In particular,
they are looking at those areas where safety
regulations have the force of Federal legislation
behind them. One current project is an engine
control device intended to maximize economy and
performance, and to minimize emissions. He
estimated this system would appear in cars by

the late 1970's" - Electronics News, p. 43,
September 9, 1974.

THE WASHINGTON
SCENE

BY €RIC SCHIMMEL

ocular cataracts in humans, there is only specu-
lation that this is not a practical problem in

lower frequency ranges. Then there is the paramount
problem of measurement technique. One reason that
discrepancies exist between Soviet and American
standards is that little is known about how the
Soviets conduct their measurements. A recent trip
to the Soviet Union by a team of U.S. scientists

has helped to resolve some of these questions.
Little fault was found with the Soviet experiments

During the past months, a number of news items con- HAZARDOUS RADIATION?

cerning developments in automotive electronics have
caught my attention. I thought it would be of interest
to briefly review these items as follows:

"Indiscriminate use of this product may be injuri-
ous to your health." No, this hypothetical warning
does not refer to the use of tobacco, vinyl chlo-
ride, or any other organic or chemical substance.
It may, in the not too distant future, however, be-
come a commonplace caveat in the radio telecommuni-
cations industry. To be specific, there is more
than a marginal interest by the Federal Government
in the possible biological effects of exposure to as far as they go, but a general observation was
electromagnetic radiation. In fact, an ongoing that they are substantially less sophisticated than
multi-agency research effort has been programed with ours.

a $63 million five-year budget.

1. "A Federal push for electronic automotive diagnostic
inspection systems is expected from the National
Highway Traffic Safety Administration. By law the
agency is empowered to fund automated or semi-
automated systems which will test vehicles for
compliance with mechanical safety and emission con-
trol standards. Up to 90% of system cost will be 6
paid by the Government; however, the White House 5
Office of Management and Budget has yet to give
the agency significant funding for this work.
Currently, the agency is querying industry as
to off-the-shelf technology'" - Electronics, p. 59,
April 4, 1974.

2. "Burroughs Corp. of Detroit has begun a big push
for auto electronics sales. The company's
Electronic Components Division is promoting new
displays intended for vehicle instrument panels.

"After more than a year on automobile production
lines, says Vanzetti Infrared & Computer Systems,
Inc. of Canton, Massachusetts, the reliability

of its infrared radiation-detection systems has
been proved. Presently, it is being used to
monitor induction heating of camshafts and valve
seats in engines. As more metal parts are
replaced by plastics, there is interest in putting
the fiberoptics used to sense infrared into
injection machines to measure temperature.'" --
Electronics, p. 42, September 5, 1974.

Several special measuring probes have been devel-
oped, including one by the National Bureau of
Standards. Since the ultimate goal is to establish
safe levels of exposure for human tissue and organs,
some scientists feel that final experimentation
must be made with implanted probes. Some such ex-
periments with animals have raised serious problems
with measurement technique. For example, measure-

I broach this subject with you, not to create an
atmosphere of impending crisis, but rather to alert
radio users and manufacturers to a developing sit-
uation which, in my opinion, has not received ade-
quate industry attention. As consumers, we have

all heard ,commentaries about the danger of X-ray
exposure (ionizing radiation) from color TV sets, and

The displays utilize gas plasma technology and
feature a novel self-scan bar graph display. A
demonstration panel includes display simulation

of variation of miles per gallon efficiency as a
function of road speed. Other dual panels display

conditions of water, fuel, battery, and oil

CONVERGENCE '74

Several hundred attendees representing leading auto-
motive and electronics industries throughout the

leakage from microwave ovens (non-ionizing radia-
tion). In both of these cases considerable publi-
city arose from the consumer related concerns, but
examination of industrial implications has been
limited almost entirely to highly technical scien-
tific journals. It is apparent that due either to
a lack of awareness or astuteness, industry's pos-—

ments made with external probes near a dog's eye,
produced substantially different results than with
a probe placed in the eye socket itself. These
"near field" measurements are extremely sensitive
because of the low signal levels being measured,
and extreme care must be taken to eliminate any
distortions due to the physical nature of the probe.

world will meet at the Somerset Inn in Troy, Michigan
on October 28, 1974 to.participate in the First
International Colloquium on Automotive Electronic

systems. A circular bar graph shows engine rpm.
In addition, there is a message center panel for
communicating to the driver a variety of

In the case just cited, one possible explanation
for the difference in measurements is that the

ture has been relatively passive until a govern-
ment agency releases a notice of its intent to

information." - Detroit Free Press, June 16, 1974. Technology. The two and one-half day colloquium will issue new standards and regulations. Then there is dimensions of the eye socket produced a resonance
- < consist of four technical sessions that will explore a scramble to attempt to limit regulations which t th diated f This raises the es-

y tem installed on 343 San A p P g 2 Earec e tedUEDET B a8
3 A novel warning syste cLLLooaE current and future growth of electronics for the should best have been developed with early industry tion of potential resonances in various other in-

Francisco cabs and used for 12.3 million miles has
cut rear end collisions by over 60%. An amber
warning light, center-mounted on the rear of

each cab, was designed to give the following
driver information about the cab's deceleration.
Activated by the brake pedal, the light flashed

at a rate, duty cycle and intensity,which varied
exponentially with deceleration.' SAE Paper
740614, Abstracted in Automotive Engineering,

p. 20, September 1974.

ternal organs, but conclusive experimeatation on
humans will be difficult to conduct.

automobile. Subjects to be discussed include involvement.
recommended practices, state-of-the-art technology,
applications and projected future course of automotive

electronics. -

In the two product examples noted thus far, regu-
lations have been introduced by OSHA, HEW (Bureau
of Radiological Health), and the FCC. By the ad-
mission of almost all concerned, the regulations
which have been adopted are largely arbitrary, with
substantial disagreement among scientists as to
what the appropriate technical standards should be.
This is not to say that the present union regula-

By now, it should be apparent that this subject
poses a unique problem; that of being able to com-
municate with scientists of another discipline.
Electronics specialists attending current sympo-
siums on radiation are finding that biological
terminology predominates the presentations, and
even that questions and comments from the floor are

Twenty-five internationally prominent executives of
both the electronics and automotive industries will
address the Colloquium on a wide range of topics
spanning the interests of both fields. A selection of
topics to be discussed include the following.

4. "A low cosc, accurate pressure transducer for the ; 5 " ; b tions are ultra conservative. Comparable stand- highl dical. Thi dils £ ik f %

: : . A ighly medical. is calls for a lot of engineers
by Kulite Semiconductor Products, Inc., * Implementation of Car Central Computer S stemz SEEIBERAL, GDd there 1s a Strong possibility that my point of view, however, is the need for engi-
Richfield, N.Y. The trapsducer was ?eporte§ to . Stetue of Autosotive Electyanics ?n Jap;i Sl Butope the EPA will press for adoption of similar stand- neers to work with the biologists and physicians,
suffer only one failure in 310,900 miles wh%le + Aiplications of Electreonies &5 Fuel Msnagenent s dp ards. The truth of the matter is, that there is to assure that their research is not devoid of the
in use for monitoring air and oil pressure in Emissions Systems - g £ still inadequate research data with which to real world considerations of product applications.

. . " d . . . 3
diesel truck engines." Electronics, p. 128, * Reliability Assessment of Automotive Electronics devaioy ceusligier. stgiards for exposure leyels. I am not implying any lack of confidence in the
September 5, 1974. - State-of-the-Art Transducers and Displays competence of the researchers, but I think the

5. "Rockwell Microelectronics has begun production ©8oladState Micyo-Broc oo The complexity of the problem is enormous. If we industry should be watchful of unwitting witch

limit ourselves to the area of non-ionizing radi- hunts. Perhaps a couple of examples are in order.

on its first venture in the automotive field --
a microprocessor designed to control automatic Speakers will come from USA, Japan, Italy, Germany, and
wheel anti-lock. The digital microprocessor England.

was developed in conjunction with the Automotive
Operations Division of Rockwell-Standard group. Additional program information may be obtained from
The system, a proprietary design called Skid-Trol, SAE, Inc., 18121 E. Eight Mile Road, East Detroit,
will use a P MOS/LSI microprocessor. Mr. Emil Achee Michigan 48021; telephone (313) 733-0700.

ation, such as is associated with all types of

radio, television, microwave, radar, etc., trans-
mitters, we have a vast frequency range to inves-
tigate. While there is strong evidence that con-
sistent exposure to microwave radiation may cause

Most of the concerns with non-ionizing radiation

relate to the internal heating which it can gen-

erate in living tissue. One interesting experi-

ment has shown that enzymes, which control impor-
tant body functions, can be damaged by heat,




regardless of whether the heat was introduced
thermally or electromagnetically. Approximately a
year ago OSHA proposed standards with specific
application to limiting physiological heat stress
in persons working in microwave environments. One
proposed way to meet the standards inyolyed wearing
special protective clothing, It was found, however,
that a metalized jacket or suit would arc in the
presence of typical microwave fields and had to be
insulated with neoprene. Ironically, comments sub-
mitted in that proceeding pointed out that at tem-
peratures above 70° F, wearing such clothing would
cause greater heat stress than could possibly be
caused by the radiation against which it was to be
protective. Needless to say, the proposal has not
been adopted.

Other examples stressing the need for scientific
teamwork involved the irradiation of animals in
environments totally unsuited for the purpose of
the tests. In‘one case, the tests and measurements
were made with the animals in metal cages. The
probable distortions in the data due to the metal
has apparently been totally disregarded by the
researcher. In another reported case, a dog was
irradiated in a chamber which literally cooked it.
We don't know what this proved, other than that
microwave ovens work, but the revelation made elec-
trical engineers shudder.

For those of you in whom I may have generated a
desire to dig a little deeper into this subject,
I suggest obtaining a copy of the second annual

report of the Electromagnetic Radiation Advisory
Council, published by the Office of Telecommuni-
cations Policy. OTP's address is 1800 G Street,
N.W., Washington, D.C. 20006.

ERMAC consists of nine non-government scientists,
and is chaired by OTP. It was organized in 1968
and developed the recommendation for the current
multiagency program which is scheduled through
fiscal 1978. While its influence is primarily
advisory, in overseeing the entire program, OTP
attempts to guide the individual agencies away
from duplication of effort and encourages appli-
cation of resources to produce as broad a base of
research as possible. It also serves as an inter-
face between agencies and attempts to moderate
differences in policy and philosophy, which I
assure you exist.

As concluding remarks, I want to re-emphasize
concern for more direct industry involvement in
this program. In light of some awards which have
been made in civil suits charging responsibility
for cataract development, a head-in-the-sand pos-
ture would seem to be unwise. Apathy as an excuse
for heretofore inaction is equally unsatisfactory,
notwithstanding that recent psychological research
has identified the development of lethargy in rats
exposed to radio fields. Clearly, the government's
investigations will continue. It is even possible
that some beneficial side effects will evolve. But
I think the question we must ask ourselves today is,
who's watching the store for my company?

ing how order was brought about from the
chaotic nature of the mobile transmission
medium. This year's meeting coincided
with the 20th anniversary of the Depart-
ment of Commerce Laboratories in Boulder.
The Boulder Laboratories open house
activities were included as part of the
Symposium program makiang this year's
meeting more exciting and interesting to
our participants. In addition to inter-
esting visits to a number of Department
of Commerce Laboratories, many of our
symposium attendees heard Professor Charles
Susskind of the University of California
give a very interesting talk on the early
history of radio communications, commemo-
rating the Marconi centennial. Thursday's
banquet was attended by more than 70
people. The highlight of the evening was
a talk by Professor Petr Beckmann of the
University of Colorado entitled "Language
as an Error-Correcting Code". Professor

Beckman provided insight on the many

interesting features of different languages
where numerous redundencies are built into
the languages to prevent misunderstandings.

No definite plans were made for future
symposia. However, from the growing
interest shown by the steady increase in
the number of participants over the past
three years, a fourth symposium will un-
doubtedly be scheduled for the next year.
The recent FCC allocation of the 800-900
MHz band for mobile communications will
certainly intensify interest in this area
as activities in the mobile radio industry
accelerates. Those who could not personal-
ly attend the meeting this year but are
interested in obtaining a list of abstracts
are encouraged to contact either A.P. Barsis
of the Department of Commerce Laboratories,
Boulder, Colorado 80302 or S.B. Rhee of
Bell Laboratories, Whippany, N.J. 07981.

1974 MICROWNE MOBILE
COMMUNICRTIONS SYMPOSIUM A
GRERT SUCCESS

The third annual Symposium on Microwave
Mobile Communications was successfully
conducted from September 11 through 13

at the Department of Commerce Laboratories
in Boulder, Colorado. The three day
symposium was sponsored jointly by the
IEEE Vehicular Technology Group, Com-
munications Society, Denver Section, and
the Office of Telecommunications, Insti-
tute of Telecommunications Sciences of
the U.S. Tepartment of Commerce. A total
of 24 technical papers were presented in
four separate sessions. Over 130 people
representing 39 different organizations
in the United States, Canada, and England
participated in this year's symposium.
This year's attendance increased by ap-
proximately 20% over last year's and was
the largest among the three meetings held
in Boulder since 1972.

The Microwave Mobile Communications
Symposium was originally organized in 1972
to provide an informal forum in which
working level engineers and scientists
actively engaged in the mobile communica-
tions fields could meet to exchange up-
to-date information on current work in

BY: SANG RHEE

progress. Particular emphasis was placed
on the papers dealing with freguencies
above 800 MHz in the then anticipated re-
lease of FCC Docket 18262, allocating the
800-900 MHz band for use in mobile com-
munications. To encourage participants
to share partial results of work still in
progress and to minimize the time associ-
ated with manuscript preparation, the
Boulder symposium was organized to be
much more informal than is conventional
for technical conferences and symposia.
As such, the Symposium each year distri-
butes only a list of abstracts to the
participants, and the authors are encour-
aged to submit their complete papers to
appropriate technical journals, such as
the IEEE Transactions on Vehicular
Technology or the IEEE Transactions on
Communications, for more formal documen-
tation.

In the first session of this year's
symposium, Dr. William Jakes, Jr. of Bell
Laboratories, the invited speaker, gave a
comprehensive review of the work done by
researchers in the mobile communications
field during the past decade, illustrat-

ACTNITIES AT THE SYMPOSIUM

N oww . N
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Scene at the registration desk

Dr. William Jakes Jr., of Bell Labs, the
invited speaker, giving the first paper
of the symposium.

Mr., Crombie, Director of the Institute of
Telecommunications Sciences, giving a

welcoming word.

Mri.vA, (P.oBarsds ‘of the ldnstisuste for
Telecommunications Sciences, Propagation

Session Chairman, introducing a speaker.




SYMPOSIUM PRPERS

SESSION I - PROPOGATION :
Session chairman--A.P. Barsis,
OT/ITS Boulder, Colorado

1. *"Bringing Order Out of Chaos - A Decade
of Progress in Mobile Radio Research" -
W. C. Jakes, Jr., Bell Labs., North
Andover, Mass.

2. "Limits on Correlation Coefficients and
Their Effects on Radio Propagation
Measurements" - P. Onno, Bell Labs.,
Whippany, N.J.

3. "Results of Extended Range Propagation
Measurements at 820 MHz in Suburban
Area" - K.K. Kelly, II, Bell Labs.,
Whippany, N.J.

4. "Postscripts to 900 and 450 MHz Mobile
Radio Performance in Urban Hilly Ter-
rain'" - F. A. Barton, and G.A. Wagner,
RCA, Meadowland, Pa.

5. "Reflections, Diffraction, and Veriabil-
ity of Signals at 900 MHz" - N.H.
Shepherd, General Electric Co., Lynch-
burg, Virginia.

6. "The Attenuation of UHF by Buildings" -
P. I. Wells, OT/ITS, Boulder, Colo.

7. "60 GHz Mobile Radio Propagation Exper-
iment" - H. W. Arnold, and H.H.
Hoffman, Bell Labs., Holmdel, N.J.

SESSION II - SIGNALING, CONTROL, AND DATA/
VOICE TRANSMISSION

Session chairman--J. Mikulski,
Motorola, Inc. Schaumburg,Ill.

1. "Data Signaling Functions for a Cellular
Mobile Telephone System" - V. Hachenburg,
B. D. Holm, J.I. Smith, Bell Labs.,
Naperville, Illinois.

2. "A New Digital Data Transmission System
for Mobile Radio Communications" - J.
En, and D. Brown, Motorola, Inc.
Schaumburg, Illinois.

3. "Word Error Rates in a Fading Channel at
850 MHz" - J. I. Smith, Bell Labs.,
Whippany, N.J.

4, "An Analysis of Errors in Data Trans-
mission at 900 MHz" - J. W. Noerenberg,
J. H. Sangster, and J. Pautler, Motorola
Inc., Schaumburg, Illinois.

5. "On the Random-FM-Limited Performance of
Data and Voice Transmission in Mobile
Radio" - G.A. Arrendondo, Bell Labs.,
Holmdel, N.J.

6. "Land Transmission Planning in Cellular
Mobile Telecommunications System" -
L. W. Hansen, Bell Labs., Holmdel, N.J.

7. "Vehicle Locating by the Phase Ranging
Technique" - K. L. Steigerwalt, Bell
Labs., Whippany, N.J.

SESSION III - U.S. DEPARTMENT OF COM-
MERCE LABORATORIES 20th ANNIVERSARY
OPEN HOUSE ACTIVITIES

SESSION IV - SYSTEM CONCEPTS, NOISE AND
INTERFERENCE

Session chairman--R. Ennis, Martin-
Marietta, Rumson, N.J.

1. "Emergency Medical Service Communica-
tions" - J.A. Hull, OT/ITS, Boulder,
Colorado.

2. "Hi-Com, Advanced Mobile Telephone
System" - A.J. Malinger, Martin-
Marietta Aerospace, Orlando, Fla.

3. "Statistical-Physical Model of Man-

Made Radio Noise" - D. Middleton, and
A. D. Spaulding, OT/ITS, Boulder,
Colorado.

4. "Dedicated Instrumentation for Servic-
ing 900 MHz Band Mobile Radios" -
C. A. Sorensen, Singer Instrumentation,
Los Angeles, California.

5. "Correlated Fading, Unequal Branch
CGains, and Other Aspects of Predetec-

tion Diversity Combining" - S.W.
Halpern, Bell Labs., Holmdel, New
Jersey.

6. "Marconi Centennial-Early History of
Radio Communications" - C. Susskind,
University of California, Berkley,
California.

SESSION V - COMPONENTS, DEVICES AND
CIRCUIT DESIGN

Session chairman--D.C. Cox, Bell Labs.,
Holmdel, N.J.

1. "Robust Convolutional Coding Techniques

for Digital Communication" - I.M.
Jacobs, Linkabit Corp., San Diego,
California.

2. "900 MHz Transistor Design for Land
Mobile Application" - R. J. Johnsen,
Motorola, Inc., Phoenix, Arizona.

3. "Product Design Considerations for a
25 Watt, 12.5 Volt, 900 MHz Transis-
tor" - R. Potyka, Motorola, Inc.,
Phoenix, Arizona.

4., "Determination of Filter Requirements
for a High Capacity Mobile Telecom-
munications System Base Station" -

A. K. Johnson, Bell Labs., Whippany,
New Jersey.

5. "Design Considerations of a Base Sta-
tion Antenna Tower" - F. V. Gates,
Bell Labs., Whippany, New Jersey.

THE 25TH ANNURL
TG CONFERENCE

A WELCOME MRT GOES OUT

The 25th annual VTG Conference, scheduled for
January 21-22, 1975 in Toronto, promises to be
one of the most attractive ever held. It
might even surpass the success of the first
one held in Canada in Montreal in December,
1966. The VTG conference committee is pre-
paring an outstanding program and will have a
large welcome mat ready for your use.

There will be four main attractions:

X5

The technical papers. The quality of
papers submitted to date meets all expecta-
tions. Authors from England, Japan, and
Canada combine with those from the United
States 'to bring you the very best and

latest in the traditional fields of spectrum

management, propagation, system design, and
automotive electronics.

The exhibits. Your favorite manufacturers
and suppliers have already contracted for
space to display their latest and their
best.

The highlight. A seminar session in which
the theme will be "The Future in Vehicular
Communications". A panel representing key
phases of vehicular communication and
electronic technology will lead an "open
discussion" and will give conferees an
opportunity to personally take part in the
dialogue. On the occasion of our silver
anniversary, at a time when there is great
interest in the application of state-of-
the-art technology, contemplation of the
future can be exciting and a discussion
among knowledgeable participants can be,
indeed, a rewarding experience.

The city. Toronto in winter is still very
much alive. It offers theatre, shopping
and sight-seeing, enough in themselves to
make a visit a great pleasure. For example
you can see the world's tallest tower under
construction, visit the Ontario Science
Center, view the unique City Hall
architecture or tour the night-spots.

BY: ART DINNIN

A few of the papers proposed for technical
sessions are listed: -

"A Double Phase Sweeping System for Diversity
Reception in Mobile Radio", A.J. Rogers,
Central Electricity Research Lab., Leatherhead
Surrey, England.

"Automatic Vehicle Monitoring Optimized For
Multi-User Economics", Dr. George Gruver,
Information Identification Inc., Fort Worth,
Texas.

"Design for System Reliability in Personal Radio
Signalling", George P. Schleicher, Illinois
Bell, Chicago, Illinois.

"Automated Maritime Mobile Radio Telephone
System", Masanobu Watanabe, Nippin Telegraph
and Telephone, Japan.

"Measures of Spectral Efficiency in Land Mobile
Radio", Dale N. Hatfield, U.S. Dept. of Commerce,
Boulder, Colorado. i

"Thick Film/Flip Chip/System Approach",
Randolph C. Early, General Electric Co.,
Lynchburg, Virginia.

"Statistical Analysis of Communications Range
and Reliability in the Presence of Interfer-
rence} Leon Jasinski, Motorola, Inc. Ft.
Launderdale, Florida.

"System Considerations in the Design of a
Metropolitan Paging System", David F. Willard
and Ronald E. Sharp, Motorola, Inc., Ft.
Lauderdale, Florida.

"New York City Central Control for Radio Dis-
patching", H. Bloomberg, New York, New York.

"A Comparison of Two Efficient Digital Modula-
tion Systems", Dr. R. E. Debuda, Canadian
General Electric, Toronto, Ontario, Canada.

"Selectivity Measuréments in the Production

and Maintenance of Mobile Communications Recei-
vers", J. Everett McTaggart, Singer Corporation,
California.

"Mobile Antenna Gain at 900 MHz", Allan
Davidson, Motorola, Inc., Schaumberg, Ill.

Additional papers are expected, some of which
will be concerned with automotive electronics.




TORONTO-

THE TOMORROW CITY

Toronto today is a city growing at a fantastic
rate, bursting with energy, living it up.

It's the site of a 15-year, one billion dol-
lar project to build a city-within-a-city-
the largest single urban development program
in North America --- Metro Center.

It's built itself a multi-media exhibition
center 100 feet over the water of ILake Ontario,
and a bank that's 57 stories high.

It's building itself the tallest free-standing
structure in the world -- the 1,805 foot CN
Tower -- complete with communications center
and revolving restaurant.

Toronto has an arts center that dramatizes e
every interest of the public; it has a museum
where the signs say "please touch".

And to string it all together, the city has a
modern subway system that's getting longer
every day. Not bad for a place that used to
be called Hogtown.

Metro Center will do for Toronto what most
North American cities are only dreaming of as
yet; completely revitalize the core of the
city. Strategically situated between Toronto's
central business and financial district and

the Lake Ontario waterfront, the Metro Center
development will cover 190 acres.

The project has four major elements; a trans-
portation complex, a communications and broad-
casting center, a commercial-office area, and
a residential sector with downtown living for
20,000 pecple. Metro Center will be Canada's
largest communication and broadcasting center,
featuring a soaring 1,805-foot tower with
spectacular observation, dining, and broadcast-
ing areas at the 1,200-foot level.

The Metro Center concept - totally integrated
urban living - is a major step in humanizing
the downtown environment of what is potential-
ly one of the world's greatest urban communi-
ties. The first stage will be complete by
19733

LAKEFRONT DEVELOPMENT

Dwarfed by the massive Metro Center, but just
as significant in its own way, is nearby
Ontario Place, an exciting new world on three
man-made islands offshore in Lake Ontario.

The complex consists of a graceful five-part
pavilion set on 100-foot columns rising from
the lake. Two newly-created islands, a
triodetic dome theatre called Cinesphere, and
beautifully landscaped parks, are included in
this project. The site covers some 93 acres,
and is connected to the mainland by a two-
tiered, enclosed walk 35 feet above water.

Inside the pavilions the story of Ontario is
told in a total-involvement multi-media
exhibition. Cinesphere is the most technically
advanced theatre in the world, able to show
experimental films of every kind.

An ultra-modern marina with complete facilities
for 350 boats, a variety of unique indoor and
outdoor restaurants, and a 6,000-seat forum are
among the other features at Ontario Place.

The Ontario government project, opened in May
1971, is expected to be a catalyst -- a physical
starting point for new Toronto waterfront dev-
elopments.

Commerce Court is another important piece of
recent construction. The four-tower complex
built by the Canadian Imperial Bank of Commerce
includes a 57-story headquarters building opened
in 19725

Commerce Court is planned as a self-contained
business community with shops, restaurants, and
communication, and banking facilities. More
than 30 stores and a full range of dining rooms
and cocktail lounges will be included in the
adventuresome project.

Over 2 1/2 acres of sheltered courtyard will
provide a pleasant place where Torontonians can
sit in the sun and relax -- an oasis of calm in
the heart of the central business area.

ST. LAWRENCE CENTER FOR THE ARTS

Toronto, a great business and financial metropo-
lis, is also the cultural center of English-
speaking Canada. The new burst of construction
activity has not neglected the soul. The St.
Lawrence Center for the Arts, opened in February
1970, is designed as a focal point, a center of
gravity, for the expression of the arts.

The Center's 830-seat repertory theatre has been
designed for the utmost flexibility, permitting
proscenium, thrust, and caliper stages. It
houses its own resident theatre company.

A 480-seat "town hall" is included in the center
which is used as a small concert hall and for a
wide variety of public affairs programming --
films, forums, teach-ins, lectures, demonstra-
tions, mixed media, folk arts -- a meeting place
for all the community and all its interests.
Underground film festivals, nostalgia nights,
variety shows, a rock concert series, poetry
readings, and public affairs teach-ins are plan-
ned for this season.

SCIENCE CENTER

"Please touch" is the motto of a unique museum
in the heart of Metropolitan Toronto called the
Ontario Science Center. Opened near the end of
1969, the Center features more than 450 parti-

cipational exhibits that emphasize the present
and the future of science and technology, rather
than the past. New exhibits will be added and
others updated to keep pace with man's scienti-
fic achievements. The idea is to communicate

to visitors of all ages and backgrounds a better
understanding of how science and technology
affect their lives.

Get ready for a trip into the furthest corners
of man's mind. Prepare to participate. It is
all displayed in simple graphic form made

easy -- and exciting -- by the flick of a
switch, or the press of a button. Twelve main
exhibit areas include space, earth and mole-
cular sciences, engineering, communications
transportation. life sciences, Canadian re-
sources, spaceship earth, world of the atom,
hall of life and a swinging "Science Arcade".

A working weather station, air pollution
monitoring post, glass-blowing laboratory,
offset printing shop, electron microscope, and
a power amateur radio station are all there --
all fully operational and entirely touchable.

The Ontario Science Center is open every day
but Christmas. Tues. - Sun. 10:00 a.m. -

10:00 p.m.; Monday 10:00 a.m. - 6:00 p.m.
Because it is so vast and interesting it is
better to plan it in 2 1/2 hour shifts, rather
than one all-day visit.

Toronto built Canada's first subway and it is
still one of the finest in the world. It has
just been extended making it over 23.4 miles
long with forty-seven stations --- one of the
largest in the world. The revitalization of
the city core and ever-increasing population
of the suburbs means that further extensions
are required to the Yonge Street System. An
additional 2.8 miles and two stations is
scheduled for completion in the spring of 1974.
Because of the vast efficient transportation
system, it is usually simpler to leave the

car at home or tuck it into a parking lot when
you visit Toronto and take the public trans-
portation system.

There's action all around in Toronto. The
city is being reborn in skyscraping towers,
12-land freeways, first-class public transit,
and thousands of acres of magnificent green
parkland.

It's the city of the citizen --- Toronto.

PHOTO CREDIT
Convention and Tourist Bureau of Metropolitan Toronto
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A GLIMPSE AT THE ADCOM
ELECTINE PROCESS

About the time you receive this copy of
the VTG Newsletter, you will be receiving
a ballot for 5 openings on the ADCOM
(Administrative Committee). This note is
to give you, the member, some idea how
people "Get in ADCOM" and the requirements
for participation.

First - All of the affairs of our Group are
under the supervision of a group of 15 per-
sons who constitute the Administrative Com-
mittee (ADCOM). Each member of ADCOM is
elected by the membership for a three year
term, five members each year. All terms
start January 1, following the election and
end December 31 three years later. During
the first ADCOM meeting each year, the
ADCOM elects a Chairman, Vice-Chairman, and
Treasurer out of these 15 members. The
Chairman appoints a Secretary, who need not
be an elected member of ADCOM. The three
elected officers, the Secretary, and the
two past Chairmen constitute the Executive
Committee, which is an advisory body to the
Chairman. The Chairman appoints all Stand-
ing and Ad Hoc Committees, and represents
the Group membership whenever and where-
ever required. All elected and appointed
members of ADCOM and its committee carry
out all of their functions at no expense to
the membership. These expenses, which
usually are travel expense and secretarial
support, are generally covered by the
member's employer.

One of the appointments made by the Chair-
man is the "Nominating Committee". This
committee consists of at least five persons
with less than 50% of the committee being
elected members of ADCOM. The responsibi-
lity of this committee is to provide a
slate of at least tzn nominees for election
to the next years ADCOM. The committee
arranges to okcain candidates for nomina-
tion using names of persons offering to
serve, personal contacts, Group Chapter
Officers, mailing to the membership, etc.
The committee screens the candidates and
assembles the details of information neces-
sary for the election process.

The entire election process, which starts
sometime in March, and ends with IEEE Head-
quarters counting the ballots, takes about
eight months. A great deal of work goes
into the process, both by the committee and
by the nominees. Everyone concerned takes
this work seriously as the health and wel-
fare of the Group Organization depends on
the ADCOM.

BY: BOB BLOOR

Any member of the VTG is eligible to be a
candidate for nomination to the ADCOM. Any
member willing to serve can submit his name
to the "Nominating Committee Chairman"
during March. Any member can submit the

name of any other member as a candidate

providing the candidate agrees to having
his name submitted. Any member whose name
has been submitted by 25 or more members
automatically becomes a nominee providing
he agrees and will be able to fulfill his
responsibility.

You, the member, should carefully consider
all nominees and vote for the persons of
your choice. Your vote not only elects
members to the ADCOM, but is also a vote
of thanks to all persons who serve the

VTG membership. All of us are busy and
these people are just a little busier than
most.

THE UNWRANTED--
KNOWN ALSO RS ¢¢SPURS??

BY: A.K.“KENNY” GUTHRIE

In two-way radio, we have only two major
technical problem classifications:
(1) People don't hear what they want, or
(2) People hear what they don't want!
We bit off a hunk of Category #2 with the
review of intermodulation interference in
the last issue, and continue in the same
vein with this article.

We can classify the interference mechan-
isms which keep us in business into these
groups: ~

CO-CHANNEL. The normal output frequency
of a transmitter is the normal input fre-
quency of a receiver.

TRANSMITTER SPURIOUS (output). A trans-
mitter output frequency, other than the
normal output, is the normal input fre-
quency of a receiver.

RECEIVER SPURIOUS (response). The nor-
mal output frequency of a transmitter
enters a receiver at a frequency other
than the receiver's normal input.

INTERMODULATION. Two or more signals
combine in a non-linearity to produce a
product frequency which is the normal
input frequency to a receiver.

CO-CHANNEL interference (see Figure 1) is
the ultimate limit on interference-free
system operation. Nothing except space
isolates the transmitter from the dis-
tant receiver. For the 100 watt trans-
mitter shown in the example, and the

0.5 uV receiver, you will deliver a use-
ful signal to the receiver unless trans-
mission loss is 163 dB or more. In our
high band, for example, this translates
to a respectable distance: 25-35 miles
for base-mobile situations; 50-70 miles
for base-to-base paths, and a few thous-
and miles if your "mobile" happens to be
in outer space!

TRANSMITTER SPURIOUS OUTPUTS appear on
frequencies predictably removed from the
transmitter's normal operating frequency.
We will examine the frequency relationships
later. For now, look at the power picture.
See Figure 2. One of the challenges of
transmitter design is to minimize the le-
vels of the inevitable spurious outputs.
Spurious output specifications, typically
from -60 dB to -85 dB, show the power level
of the strongest spurious output in dB
below the transmitter carrier power. In
the United States, FCC requires that the
worst spurious be suppressed by at least:

dB = 43 + 10 log;y Power Output.

For any transmitter power output, the pow-
er, less the required suppression, works
out to an absolute power level of -43 dBW.
This is the highest spurious power you
should expect any transmitter to deliver
under normal circumstances.

With 60 dB of spurious suppression, or
more, guaranteed as part of the transmitter
design, the "circle of influence" of trans-
mitter spurious outputs, though substantial
is much less than that from co-channel
interference. To get below the "usable"
level, our example shows that we need 1004B
of loss between the transmitter, which pro-
duces the spurious output, and the receiver
which responds to it. At high-band, a
mobile reaches this loss at about 2 miles
from a typical base station. For typical
base-to-base paths, you're dealing with
distances around 10 miles. If you're af-
flicted with a spurious output from an un-
identified transmitter, you should look for
it within these circles. If you identify
an interfering transmitter, and it's lo-
cated beyond these distances, there's a
good chance that the interference mechanism
is NOT a transmitter spurious output.

RECEIVER SPURIOUS RESPONSES (See Figure 3)
also display a predictable frequency re-
lationship to the receiver's operating
frequency. More about this later. Again,
minimization of the effect of the inevi-
table spurious responses is a major design
challenge. How well this challenge is met
is indicated, in part, by the receiver's
spurious response specification. The
specification shows the degree to which

the receiver is responsive at the frequency
of its worst spurious response. Specifi-
cations of 85 dB to 100 dB are typical now.
A specification of 100 dB means that a sig-
nal at the frequency of a spurious response
must be at least 100 dB higher than the
receiver's 12 dB SINAD sensitivity to pro-
duce 12 dB SINAD output. With 100 dB
spurious rejection, you need search only a
very small circle to find the transmitter
which may enter your receiver via a spuri-
ous response. Loss amounting to 63 dB
between transmitter and receiver will drop
the "spur" below usable level. At high-
band, the radius of vulnerability is only
about 0.2 miles. If an interfering signal
originates several miles away, and you have
a modern (100 dB) receiver, look for ex-
planations other than receiver spurs.
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DOUBLE SPURIOUS--transmitter spurious out-
put to receiver spurious response. The
state of the art has outgrown this problem!
See Figure 4. Starting with "worst case"
spurious output at -43 dBW, and allowing
for 100 dB spurious rejection in the re-
ceiver, you must connect transmitter to
receiver with coax to get a usable recei-
ver output! This being an unlikely system
operating mode, we move to matters more
productive.

A PLUG FOR THE ELECTRONIC CALCULATOR PEOPLE

If you are going to do interference analy-
sis, whether by intent or default, get
yourself an electronic calculator. There
are dozens of versions on the market; each
has its good and bad points. Look for
these features as a minimum: (1) 8 or more
significant figures displayed, (2) floating
decimal, and (3) multiplication by a
constant. A memory is certainly handy.
Beyound this, you're on your own. Get the
extra keys which capture your imagination
or will impress your peers. With a

pocket calculator, some pre-programming,
and some experience, you can get to the
bottom of many problems while someone else
is negotiating a connection to a time-
share computer! Save the big guns for the
big problems.

TRANSMITTER SPURIOUS OUTPUT FREQUENCIES

The frequency of every transmitter spur-
ious output is a whole-number multiple

of the transmitter's oscillator frequency.
This makes it quite easy to predict the
frequencies where a troublesome spurious
output may appear. See Figure 5.

Part A shows a typical transmitter, which
includes an oscillator, a string of fre-
quency multipliers, and a power output
circuit. The oscillator frequency is the
output frequency, divided by the total
multiplication, m.

Part B shows a transmitter in which the
total multiplication is 12, distributed
through three stages as X2, X3 and X2.
Output is at 155.13 MHz. The spurious
outputs arise because the multiplying
stages are non-linear, as they must be,
and because the filters are imperfect.

The first nultiplier, a, is supposed to
double, but it also has some output
"straight through." It has output, also,
at the third and higher harmonics. The
second multiplier, intended to triple, has
output. "straight through" and at other
multiples. Likewise, the third multiplier.
There can be an output from any multiplier
stage at any multiple of its input drive.
The transmitter désigner attempts to mini-
mize the number and level of these un-
desired products. If a =b =c¢c = 1, you
have a spurious output at the oscillator
frequency. If a = 2, b=1andc =1,

an output can appear at twice the oscil-
lator frequency. The machinery is there
to develop outputs across the entire
spectrum, from the oscillator frequency,

up.

Part C of Figure 5 shows the pattern. The
potential spurious outputs extend both
above and below the operating frequency, at
intervals equal to the operating frequency.

The Calculation Procedure in Figure 6 lets
you predict where transmitter spurious out-
puts may fall. You can confirm transmitter
"spurs" as a potential experience for a
"real life" interference problem. Knowing
the spurious output to be real, you can
then set about to measure its level as a
prelude to engineering the required cor-
rective action. The corrective action, by
the way, usually requires you to add selec-
tivity at the transmitter output, to keep
troublesome spurious outputs from passing
to the antenna system.

Transmitter Harmonic Outputs are a special
case of transmitter spurious outputs.

These are the "spurs" with frequencies
which are a whole-number multiple of the
transmitter output frequency. They are,
obviously, also related to the transmitter
oscillator frequency. Rather than calcu-
late the harmonics separately, it makes more
sense to extend the multipliers used in the
Figure 6 procedure upward to include the
harmonic frequencies of interest. This
identifies the harmonics, and identifies
nearby spurious outputs, as well.

In the example which is part ofFigure 6, we
calculate and display only the potential
spurious outputs which fall in one of our
major bands.

Modulation deviation of the spurious output
varies directly with the multiplier from
the oscillator frequency. The modulation
of the spurious output which is 11/12 of
the operating frequency will be 11/12 of
the modulation at the operating frequency.
This will appear "normal" to the observer.
However, modulation on the "spur" which is
36/12 of the operating frequency (the
third harmonic, in other words) will be
three times "normal" modulation. Grossly
over-deviated signals should make you sus-
pect a harmonic or high-multiple spurious
output from a transmitter.

RECEIVER SPURIOUS RESPONSES

A receiver, such as shown in Figure 7, will
respond when two signals with frequency
separation equal to the IF frequency appear
in the mixer. If both signals come from
sources external to the receiver, we're
dealing with intermod, the subject of an
earlier article. We deal here with single-
frequency responses, in which one of the
inputs to the mixer is provided by the in-
jection chain. We conveniently ignore the
responses contributecd by the second mixer
(if any).

The injection frequency, of course, is dir-
ectly related to the operating frequency.
The injection frequency is set one IF
frequency away from the operating fre-
quency, usually--but not always--on the

low side.

The frequencies of the spurious responses
are.related directly to the injection fre-
quency (including those undesired multi-
ples of the oscillator frequency which
appear at the injection chain output).
Just as with transmitter spurious outputs,
one can't generalize concerning the levels
of the various spurious responses. Once
the existence of a specific spurious re-
sponse is confirmed by calculation, its
magnitude can be measured, easily, with

a signal generator. You may need a high-
output generator, because more than a few
of the spurious responses are "way down."

In Figure 7, you'll find the block diagram
of a typical receiver front end, and two
of the spurious mechanisms you are likely
to encounter. The two aren't really dif-
ferent...they ultimately reduce to the
same thing. Both reflect a basic truth--
when two signals, separated by the IF
frequency, get into the receiver--you have
a response!

Section A focuses upon muttiples of the
oscillator frequency which, being fairly
close to the injection frequency, find
their way to the output of the injection
string. A signal, spaced one IF away from
any of them can, levels permitting, produce
a response. The worst ones are usually
those closest to the injection frequency

(m + 1), and it's smart to look for them

first.

Figure 8 is a "program" for using your
pocket calculator to quickly compute these
potential spurious response frequencies.
If your calculator has a memory, you can
put it to good use by storing the oscil-
lator frequency as you start Step 7. As
you see, you need use only a few multi-
pliers to cover a specific one of our
bands. Subtracting twice the IF fre-
quency is a shortcut to minimize operat-
ions when using a "low grade" machine!

Part B of Figure 7 zeros-in upon high level
effects. The high-level injection can cre-
ate multiples of the injection in the non-
linear mixer. We determine the frequencies
which are one IF on either side of an in-
jection multiple and divide them by whole
numbers to identify the potential spurious
responses.

Part 9 is the detailed calculation "program"

which goes with Part B of Figure 7. You may

find the sample calculation (Figure 10)
easier to follow. In Figure 10, we show
only the responses which fall within our
main bands, and limit N to a value of 10.
Although not identified as such, the tra-
ditional "worst case" responses all appear
in the table. The "image"--144.53 MHz--
shows up when M = 1 and N = 1, in the sub-
tractive column. The two "half-IF" spurs
are found when M = N = 2.

There are other response possibilities, of
course. You may encounter a high multiple
of the oscillator which is not also a mul-
tiple of the injection frequency. You can
run these out, if you have the ambition, by
using the "progyam" detailed in Figure 9.
Substitute the oscillator frequency for the
injection frequency at Step 3, and use ap-
propriately high multipliers at Step 4.

Happy hunting, and keep your calculator's
battery at full charge!

LR R L
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CO-CHANNEL

TRANSMITTER RECEIVER
100 Wat t ' & 163dB —> 0.5uY
+20dBW Cabinet-to-Cabinet -143dBwW

(CO -CHANNEL)

Figure 1

TRANSMITTER SPURIQUS (output)

SPURIOUS

TRANSMITTER SPURIOUS (urkuT)
TO
RECEIVER SPURIOUS (RESPONSE)

ATTENUATION =
TRANSMITTER é RECEIVER

(ANY POWER) < 100dB > 05uV
S A Cabinet-toCabinet -143dBW

-85dB

-G0dB to (TRANSMITTER SPURIOUS)
<TVPICAL )

MAXIMUM SPURIOUS _|
POWER : -43dBW

F igure 2

RECEIVER SPURIOUS (ResPoNsk)

SPURIOUS
REJECT ION
TRANSMITTER RECEIVER
100 watt = 63dB > 0.5uV
+20dBW Cabinet -to- Cabinet -143dBw
(RECEIVER SPURIOUS) -100dB
(-85dB to -100dB
TYPICAL

Figure 3

SPURIOUS
ATTEAUATION REJECTION
TRANSMITTER é 5 é R%C?\(/ER
1< > S
(IWY POWER) 2 Cabinet-to-Cabinet 2 -143dBW
mANsntersR 5PUR|0US> ~100dB
(-G%%ttg;\? 5dB> RECEIVER SPURIOUS
MAXIMUM SPURIOUS
POWER: -43dBW
Figure 4
TRANSMITTER SPURIOUS OUTPUTS (FREQUENCIES)
A. OSCILLATOR TOTAL
OUTPUT
Fosc = Fomem >{MULTIPLICATION AT Foov
= OSCILLATOR AR
a
12.9275 v2 |x3 |x2 [ OUTPUT Fopep=15513
i F;)PER
- —--I@Fosc —)I<—Fosc—9 <—Fosc %l%Fosc %I ==
it | [ [ |
Fopen=2 Fosc Foper-Fosc Fopsn* F(;sc Forer + 2 Fosc

Figure "
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CALCULATING POTENTIAL TRANSMITTER SPURIOUS OUTPUT FREQUENCIES
(with a pocket calculator)

1. ENTER: operating frequency
2, DIVIDE BY: total multiplication
3, OBTAIN: oscillator frequency
4. RE-ENTER: oscillator frequency (as multiplying constant)
5. MULTIPLY BY SUCCESSIVE WHOLE NUMBERS
A, STARTING: 1/3 (or 1/4) of total multiplication

B. OMITTING: products which fall into bands not of
current interest

C. ENDING: 3 times total multiplication plus 2

6. RECORD: Multiplier and frequency of potential spurious
outputs which fall in channels or bands of

interest.
EXAMPLE
Foperating T Multiplication - Oscillator Frequency
155.13 : 12 e 12.9275
Oscillator Freq )< n i Spurious Output Frequency
12,9275 2 25.8550
3 38.7825
13 168.0575
35 452,.4625
36 465.3900
37 478.3175
Figure 6

CALCULATING POTENTIAL RECEIVER SPURIOUS RESPONSE FREQUENCIES
(with a pocket «~alculator)

A. RESPONSES ARISING FROM UNDESIRED MULTIPLES OF THE OSCILLATOR
IN THE INJECTION CHAIN OUTPUT

1. ENTER: operating frequency
2. ADD OR SUBTRACT: IF frequency
(add, for high-side injection; subtract for low-side)
OBTAIN: injection frequency
DIVIDE BY: total multiplication
OBTAIN: oscillator frequency
RE-ENTER: oscillator frequency (as multlplylng constant)
MULTIPLY, RECORDING RESULTS, BY: successive whole numbers
a. Starting: with the lowest multiplier which yields
results in a band of interest
b. Omitting: multipliers which yield results in a band
not of interest
c. Ending: with the highest multiplier which yields results
in a band of interest
8. TO EACH RESULT RECORDED IN STEP 7:
a. ADD: the IF frequency, and RECORD the potential spurious
response.
b. AND, from this indicated response, SUBTRACT: two times the
IF frequency, and RECORD this additional potential response.

N s w

EXAMPLE

Operating frequency: 155.13 MHz; IF frequency: 5.3 MHz (low-side) ;
Total multiplication: 9

RECEIVER SPURIOUS RESPONSES (Freauencies)

[ MIXER IF =S
[ TOTAL

e MULT:I;)LlCATI N s 2 EFy

Fosc & Fivg = Fie

DESIRED RESPONSE: = F¢ = Fopgr = m Fosc
TW0 SPURIOUS RESPONSE MECHANISMS:

A~ +Fe = Fseir — N(Fosc)

Bc —FF-—- N( PUR) it M(FINJ); wHERE M anD N
ARE WHOLE NUMBERS

Figure 7

Oper Freq T TP FPreg. [._ Inj Freq [, | Mult Osc Freq
155,13 L:' bie 3 r 149.83 a = 9 =|16.6477...
SPUR SPUR
16.6477..[X] 7 116.5344 [+] 5.3 [=] 121.8344 =] 10.6 [=] 111.2344
a8 1331822 1385 4822 127.8822
9 149.8300 oper freqg 144.5300
10 166.4777 170 7T T 1611777
11 Wis18351255 188.4255 177 .8255 Figure 8
CALCULATING POTENTIAL RECEIVER SPURIOUS RESPONSE FREQUENCIES
(with a pocket calculator)
B. RESPONSES ARISING FROM A MULTIPLE OF A SPURIOUS SIGNAL COM-
BINING WITH A MULTIPLE OF THE INJECTION
1. ENTER: operating frequency
2. ADD or SUBTRACT: IF frequency
(add, for high-side injection; subtract for low-side)

3. OBTAIN: injection frequency

4 MULTIPLY BY: Value chosen for M (multiple of injection)

5 OBTAIN: interim result

6. ADD: IF freguency 6a. SUBTRACT: IF frequency

7. OBTAIN: interim result 7a. OBTAIN: interim result

8. DIVIDE BY: 1lowest value cho- 8a. DIVIDE BY: lowest value cho-

sen for N (multiple of sen for N (multiple of
spurious signal) spurious signal)
9. RECORD: spurious response 9a. RECORD: spurious response
10. RE-ENTER: Step 7 result l0a. RE-ENTER: Step 7 result
11, DIVIDE BY: mnext higher lla. DIVIDE BY: next higher
value of N value of N

12. REPEAT: Steps 10 and 11 12a. REPEAT: Steps l0a and 1lla
for successively higher for successively higher
values of N values of N

13. RE-ENTER: Step 3 result 13a. RE-ENTER: Step 3 result

14. MULTIPLY BY: next higher l4a. MULTIPLY BY: next higher
value of M value of M

15. OBTAIN: interim value 1l5a. OBTAIN: interim value

16. ADD: IF frequency l6a. SUBTRACT: IF frequency

17. REPEAT: Steps 7-12 l7a. REPEAT: Steps 7a-1l2a

18. REPEAT: Steps 13-17 for successively higher values of M Figure 9
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EXAMPLE CALCULATION
(procedure in Figure 9)

Opgrat@ng frequency: 155.13; IF frequency: 5.3 (low-side)
Injection frequency (Step 3): 149.83

For injection multiplier (Step 4), M = 1l:

5. Multiplied injection: 149.83

6. IF ADDED: 155.13 6a. IF SUBTRACTED: 144.53
N Value Spurious N Value Spurious
4 38.7825 & 144,53
5 31.026 3 48.1767
6 25°855 5 28.906

For injection multiplier (Step 4), M = 2:

5. Multiplied injection: 299.66

6.  IF ADDED: 304.96 6a. IF SUBTRACTED: 294.36
N Value Spurious N Value Spurious
2 152.48 2 147.18
4 43.5657 6 49.06
8 38.12 7 42.0514
9 33.8844 8 86.795
10 30.496 9 32.7067
10 29.436

For injection multiplier (Step 4), M = 3:

5. Multiplied injection: 449.49

6. IF ADDED: 454.79 6a. IF SUBTRACTED: 444.19
N Value Spurious N Value Spurious
1 454.79 3 148.0633
2 151.5967 10 44,419
10 45,479

Figure 10

BLOW YOUR MEMBERSHIP HORN
BY: ANDY MISSENDA

I realize that the intended message of
this communication is being directed to an
audience that has already "bought the

product" so to speak. With your indulgence,

let me press on in the hope that what I
have to say will in some way better inform
you about the Vehicular Technology Group
and subsequently stimulate you to "blow

the membership horn" on our behalf. Bear
in mind that the analogy between statistics
and bikini bathing suits - what they reveal
are interesting but what they conceal are
vital . This analogy does not apply to the
following.

How many members are there in VTG? As you
can see from the 5 year Membership Trend
curve, the answer to that guestion depends
upon what time of the year you ask it.
Generally speaking our peak membership is
in the 2500 - 2600 range and occurs during
January. The valley that follows this peak
is somewhat artificial as it represents

the impact of headquarters purging the com-
puter memory of all dues arrears members a
around this time of the year. Whatever
attrition occurs is made up by new appli-
cants throughout the remainder of the year
resulting in a rather quiescent trend.

What should the membership be? I suppose
that depends upon which school you belong
to, "the bigger the better" versus "quality
rather than quantity". There is general
agreement that the technologies addressed
by our group are growing market wise. This
is notably evident especially in the Mobile
Communication, Automotive Electronics and
Transportation disciplines. It would seem
logical that our membership should be keep-
ing pace with this growth. Our Advisory
Committee (ADCOM) has adopted a 5 year goal
plan which calls for a 10% membership in-
crease per year during this period. This
plan would give us over 4000 members by 1980,

What atre the benefits of VTG membership?

T'm sure that you've heard all the standard
ones, i.e., quarterly publications (Trans-
actions and Newsletter), National Conference,
local chapter activities, etc. Let me ex-
pand a little on the chapters before I
describe what, in my opinion, is the most
significant attribute of VTG membership. As
you can see from the table below, approxi-
mately 50% of the current members reside in
areas which have active, local chapters.

CHAPTER
MEMBERS

Region 1:
Central New Eng.

Council 15
New Hampshire,

New York/LI

North Jersey 116
Syracuse -
Canton 3
Dayton 21
Cincinnati 12
Cleveland 26
Columbus 21
Philadelphia 54
Pittsburgh 18
Washington 126
Region 3:
Florida W. Coast x5
Miami 20
orlando 29
Region 4:
Chicago 108
Nebraska 8
Southeastern Mich. 129
Region 5:
Dallas 38
Sacramento 25
San Francisco 123
L.A. Council 128
Region 7:
Toronto 49
Montreal 31
Vancouver 9
TOTAL CHAPTER MEMBERS 1186

IEEE Headquarters requires a minimum of two
general meetings per year for a chapter to
remain on its active list. If you reside
in one of these areas and have not been
involved in its Chapter Activities, I sug-
gest you contact one of the local officers
and tell them why not.

I feel that the most positive aspect of VTG
membership is the opportunity it provides to
participate in the local and national acti-
vities of the group. This exposure guaran-—
tees contact with a large number of differmnt
individuals with a common technical interest
and wide ranging experience and expertise

in them. An unlimited technical growth
opportunity is presented to the individual
who takes advantage of this situation.
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MEMBERSHIP ROSTER

b e < 5 W
Z xn 2 - o E) -
= wz 4 Z 2z o iz 4 (=)
< Zu x> z @« g N we ¥ o Z x w > : 4
< e - w = (=] w > -4 > u w a w o w o
= S o Z an 1x © v v - OZea >0" @ «aua ¢ x w E < 2 >3 v daeZZ w
0O a O > O LU Vv D J Z v Sow a<g oorwy 2 NZ Te VoW e [5) 0o wE Cwoo» z
E D wvx § T - - ¥ O WEL o XO W (e QN OWXT o~ vV FG v WY - - = Id FOFFLW < w
TAOXIDD DX wx Cu @ xCk w wv ow ZZI Za__V>a x v =a e VO FO F L JZATI dL Z>Z2JN o L
VO DWW ¥ = OOV IO a L o EZ Za Swo aO=ZZOTAE T < X USE v Vo= XTVJIO>E 09  CdeLwo0 o« 1
B~ wSeozJ« D Z Ui J0 FTZ=-Oad oI ~a Zo« ¥ OCwI¥ a<gow © I e OZCOZOZUY JU=ZaND < Jovouulo U+ o
.- 4 wer o= woCa—wn Z —-F IO ocCsJ ., _n.u_u._ b {71 EK UD J TaXx A ocOLuwlixow—a OIwd wuune -aso [TV IV e Dax .
@y o>~ ZW 0 EZOIEI— ©- WIZ P el ==] ak GCCEFLL W ZECY ZZOWIOVI VI XC_Ini UL WELaWW. >0a. .
< W XC WI ODOIES = 0V CLTHEZN ZD == 1 X Zow L OIEXZ D @dI) XOITDII QX FO0O v In T
Z uczo<a IC JEFDOSOULXOaOFa Coudw cuws> gadC NARTTQJSRTB MNLRACIRROHNA aQur amg =uI « MEAZnDETTN cu w 9
. Mo Zwnien (h> MB‘ECELGGLKKR”SQPSV‘I L Jel woo —oworow Qe I EABBT—LFEFC !FCKKRVKFES e OrQoJOaaEWliy W =
O,LNYVA e} P= 0 4 O e W Emz zZ = U ouww Jzawvia ST z> -l Ol D0 CEWWS>O W & .=
EDSTorwZn= Jw HCNRLRDRNAKBHHSMAHR Z>Zoao Z 3w ZTwee=Dox0aE TEJLNHFRAHRLVHCHKVFEMUJRL =HCoz<azOoowlrZxa ¢
My OO0 = < aw O ©O = > O wa = 00— QIuwCIi<« -4 Ca « (=] = € am= Qws' QwuOr«a Wwal g
deE=m>ne=ma (X BPRKAAHFQRHBFJJHRHHH —amx UIZ UducaZor-Ioco™e CNRHHELFMNJMJDJJRDJPSRDRBW QO HTxVeenxXaso O
4
o
v
(= z =] -4
o« o = zZ « -4 )
" @ T v w < o o x Sww
- - zZ- Dz « > o+ O I ox Z O - O o Fx W o« =
Wz < »n —— g W W LT W Z [ 0 w2 o W 2 W Zeow J - =
3 A ) B WE @ ¢Z O Ud>¥Y +HaZ < = ) A WWW W o> e z I>OWE— O c Z
O 0O ¥ @ =  wzuv LWV SULWLWTI < VOW ZJW = o @ =X - WIVOL Da J < WS @~ wO - Qun .= )
- & - JZ JOX COWEDr XV OL=aLLWU=Y Z Dua Ul > ON—aZZoe Ia X XX RUFR!TPSUF - (o)
O D qdI— o JIZ dSNYda WELZE—~DdF-I3@ <agaaun D0xy¥ Zrwuwii=w 3 Ve - O [TOST. Talar-4TH a <X O <2
- PeOSCIWDITOa-0OCD KKHKJLCELLMTL O cxoeOv CaxWNZdaVio O Fowe > > HBBFAONR S wgpaao z
W W WOIXOID—d-O0as OqWE» W O o >ULUva VOJZ00 Wed We s 2F  wa U rwm > 2>
X ¥Cd 0 CU oakNw = FKVSYLE JFHCC EASFEEULCRUH U VD-w Wa_ FFJEu MGNJ S 0 ZEwo O Huw
TVLL ¥ GAODOW =aXeZIV IC U_Ww >0 vl O> COodI W aW¥D 62 o o © ¥4 ©0O o xJvzx oo
CcoxDOoOuIY Oy oaweu: AZFaZ J-u TTTACR prp‘NRODFAA OV go-Cy IDyWla—IT0OO A“TT cwvaet AQuou — ELU
LEOQ@EQAUVOUF LLULOO0 Wl =Y XXX E2 WU A WO Jdd VVInV—uy SSTAFTV SE x— Tuao>IJads —OZLli0J2 C‘E
W X - @ -w —_——r QWL > W caww WC < J @ <99y w Zwo Tw & b a—oo<az .l Saa - o
F CEHHEFUJCOLF PFVVHDHBORCBAAUHBFMRUCIL!OHGRNRD T=mZI>oma CSR HHCHH! 2oscoIzoow OOPCVFT ox"
ol w (S QaUDCaCWa O a-Co = a pu<a < Wa«a (=] WoaqiwaouI~— -
O™ HGPHLRDSDLKEHDDJRLFGMRRAFSRRAAHBVPAPALJGDMMHJGDJDDEYRJFDJCJJSP ZaTaoeOr e PGHRCIH Bt
L o
o« o (=
> w 2> ﬂJ “ 3 . 2
= -t N — o B <= = () M cuw -
w (L) e P 170) = w w - o w o b [=}4 b (TR -
% = wz xa - Zr w -z W _w» = = — o0 wz x O o]} w
Z - wTo O ocwx w©w «<aXx v So = o Z0 w - o > - Ze— pu1¢ = a2 Yazx 2
X S IIFE x-ITra < <=0 - O™ W 2 O b4 o x w = av; Oa - — =o«ago Z
& v e © . Fl= F FWLU =T G aw I o XL C o > = - cwZ O aw ata P e W
NT) Zd aWZ N >Z W LY o Ve Ty XZ4dI=E LD OZ O O Z«a b o >w SOOWeZ W ¥ Wk OFuw> = Tdax o wdN
- 9F Fww w_¥Zwu, o aw XWOTO oy < UH Zd OJZ Taz arow 00 z @zZa> 9 A O 2D Zveu! v N o« - =
Za FTZ IFadZVOZW oUW OIC S Vkm= = Zn - <«T —-F prdar O < ocru’ (e QO—=NOCO>WnE WOUIWZ ZW Z TaogzZOw
= NJ=OJa wagZ —aZ -oC SWXE QWwIwvaw SRM DHD WOWY U™ Jaoow O O FaOd-e v Wy goe Yowao W < Zo -
T S-wwz N>->xA ¥XamaZ-—-0aZ ¥ =0 W JZuDox = Daow > Jauw O ouzZ ZIov T " «a>¥ZooIa o o IZme JICn
WaIJDry WWilT =03 weSeeu 040 I<ZDouwpubk = W NFCaoDora—i«a @ BIcolicudao-— no, DmeZ g SO+ Zy, O Z&mu Sweuwz
AKPKLRMSNNRSFIPCYFESSSFNFCL CAF!CLAME.\.L.H val ccworovis Z 2I¥XX VS wi O vixzuavn QO MN O|<iwdomaws
2 e w W xa® o-UCue > > @4 a4 = Tzz 1 zuw zw W W Dh - Zitrs & Ta Se & = Iouae I =
M-CHKA “JNFRJUTPRG”W“!HCW%WWNW AMMJ“CHSFWCMA CHTECAW%SDBDYMR meFn;EOMJJHP =Zuz TUWh-<aOx™™TF O NW VOOVW DT I
oz Lot Qo = w i 1 O 2a ww W e —
TMJSSNRAJSJVSPAJJHSHJYJSERELJ AATISWOEDDOCINa 0DV UDIEL™DTE NZ¥YTou=a08>D WAD WJSAFA(AHC >& 0O WLMSMAPRRT
o o 5
- z
o < z < = v 2 z
o (%} o xx e b4 o = o — c w < T o Z O
— o v v = = x = o @x Z x o v - - - n o Y o «a@ Zo
wn e - w z - Z un o z wo o Z- Zz B Woewza = v Z T e > 2z o© - w F a=
< @ - ¥ = w —~ O o =t >—Z+ J o9 g zo —SWOO X w O = < » TIha we w w I © Cw— 2Z
o Y Zr QO I G ~E wnSo W wnx ZI X0 IlZFa> I +J Yo z «<ar SNE-O x oTwy X r>aaladINVD
AR =) ITCTo IO O z€AV U ZXJII=JU @ax OD D QFOUZ>W  Z LU aWrF<Ka>lnd> v —a O & JC wa < wemo<eXe
U ¢ a=o OO0 OULUC— @ Wad Zo-WuowJu RSOV WEE ZOoeeN = JECOan —aliz W TWEN = g OxX>o  re COWT GoEEO
O ZeOL>r LZOUFTAYONZE N Z oIdar-unll ¥JCF GHLRHN ¥a FTEIITNENQ JaOOOHVLOFWTIE: o w ) T 0L ZU W OLKL> CO=Z
G- FOIJ UWW welD WaT o O OO 4% Wreollz W _ lw W o Dum LISZ waLwIouog LRTHKTJ.SN > _UP ZW ATO = Wwoh W=
NOCIIVOY) JaFOFNEFFF=X ©ZTI o CIXUWLODU FE\-FNPFAMA!G X OFZ MKPFTNRA IJVvununvuaga mn..t.. Z > ZIXEI>3IQO Ldadd OSTuo
gZ_U> = DazZas oI w 35 S0 Fa LI _xoQ OC o @Zo~ zo z— wv OI e e R e G e e
WoZoxu ITnD0ODaaa-DoCy wuwv ToLLWeD Jmda NZau: gD o= Z - IRTURJABWSIE rOw = OUC Wil odee -ZuwJoWw WFLTRARFFTCD‘HDRW
NECoe OU=Olldz2ocoavisCdra YA.!I.PELEC o WO T wxxCSoWouwaZOUx o vbo wa v coriowalr TauolcarJobaluae oW JoL
== = u >3 2 o LHX—Jx DI Xe  IWZ LWCHOZ ZJ > wd ZzAQUJIWw— am0Z0 £ > Laica u loow wea
EN“FBWHMBDF,ELJ%TJGLUCQG KCSEGQHWHLRVEHWAM‘CQQFNQBYMCBM.CR.HDHRHJNOBEJHAVQRJVFF.VF.C:. oe,

<L 1 O<aQaUda Jad an CCa —UO0—~0C Ca

CuwWJIC Co<Quvia )< et
NP OUEIMNTIEY JEXLIXOCTCIT A X NTR LFHHJLJHHDJLJCSJMAAJNR FUEEUWSZOONCEZF IS T gV IO nOL L"Ku

o
Wwec -
o - wu! o 4 "W.W
w X B — « < - o > () o -3
(=14 % > o« « w [ = - T [ = U2 wo
—i ~N @ we © w n w « ax z S a 2 Wiy o
Zzo - w 5 ¥> O — wn O N z oy Ww oz < x — OJa «a¥ 53 rf
Sm MM“M“”M UU “ T“ = p 1+ N “v ('3 x<ag IZ [SL V. 478 [ S I - 4 z X OO0 LU Am mN WMH “
Z . T R s : »
Zr =3I vuosrae 5 KEDHGHMSHMSRSHT Ziwa &0 ZE0OS RENEESES §50E 4 2 Eosmaba, Buc co s =
O« - OrueCde Heo OIAOBWDINZT IX F & O = oPU_We COVCIuxX WI>FZdx = DJ O-E0nnl>N Ter Zow ac 2
[L I TIR 2 wIwvucTa IEAALTCU EZ_ o wasS0 Qum— @ JDEF bl ey ELug £ZTZ ouL-e <«
Wy~ s@&_ OF T O O WD FXad  —~_ aQWD-IoOWUEIO o 3 Geo Blo S30Z WJITFW- Xrua =% =% CEETS hecen o2
8 =02 203= Q<euil-oJw VUtuvunese mu omol o Yes D T e e e Bt T L Bl et R s Caes At ST
S TuT Selorz S0 < U WO D aqu o zZ WILWOL w— Lo q<Z T UFDY Cdaol- 00— JuTade ~—CHA Tu Ok HJRF[ Um:.. o WAQ
- SPL %Gh““ AA“K”KHNN NFF“LE“KWFCFFPF(. = MEU” ow GSBRR!KM!LPEPRFLKFELFNF .LFhRPP(.VFCL.LR _._N..l.DMnHH HFH_WW ARH
pA fa g N o < - (S) QI Jee—ITW ww g - O ux W ouocwaw - W 1 w o
Z Ero 2o LoaefurfE Sommiadiieul ol Sodr 8 ZIRESSONNEUARESS wfoffusdeeforfBRZE ZERuNL daofl S
kel < p—
0NOU DIcLV DuwIOXgT== CJIDCRMFMJHJDPLWD: Lax= Es Jdarauzuocamnedolton Tuvmmicabnoa I s0saa MCDNW& Soma= Shn
N
<
I3e)
Yo}
—
< o
o o o © (=] o la) o
o o o o = o Z =
o 0 o ) o 0 - »
2] o~ ~N — — - T
4] o]
o wi P
= w z
o .
o - -0
o < _ © .58
Qm: S b -
-
o~ o
(o] L ()
— 2 — 5
®) % s
(@] o o
= O o =
o _ > i 5
[aX] 33 O m
2 o~ ©) o
ol 8 ~ - et -
[ ® .
ol B (e} Z
& = Z
Ml B o i
3| a 24 _ = 2
= -
3 = 4 << S w m
o = o > o tt o
z| u Pl oz < - S e
fas) [*9 ~ o e =
£ s =) b £ £
M|l /A =5 O = o =]
23 - o i = i o a
2] o = T 55 &
x| = - o o B
< O 2o s
i | ~ o [T 0] = =
D < oy o o € (%]
U] | ﬂ o o
H Eel o w 2] €
fas} ™~ = ) o
W n ~ e c
o= | ‘o
~ e~ i
e
o | ;
— c °
o o
@] =
< 15} =
o L
™Mo e
Q7. &
N [}
B b 2
5 T e
& > o T [}
[0 T = O =
o o o o o o © & & o o
o o o o o o o o - o, S
P= n o n (=) n e o o > 0]
— — ° = 7 o = =
™ o o~ [} o g8 =
! o] e O o
o A =1 ) (©) —




Z
= | FE ;
w X
w > %) Oz = <]
o « - = %) = —w - i o e
o - o« > < a z « Iz uw w L Vv Jax =
wo © wo wx @ > w v o0 a @ x F L 3 O wv Oe o o Owd I wos
vy ZOX —Z OaIwn oo x © w D O = X Z a wr > x + ~Now zZZz w I W ww Zua e ITwra
e WaL <Zo ZURD X> g O - © O=Z UL WexIlw oW « oW - a 1O <L OZX I>u.a Sa Qp O
Te X4V a<QUZO-@W —Caik @ =z ZOS & J0D o k>Wikx I O axa _, o~ M oz o L ZTLO dwaw e 57 wveaJ«
EFC | 9UC OuwnauFIsy Ullde I « —<> Cu>arzo 4 I4AOVCW & © wZ v ETow o= R —u S<qwea xaiu Z = D Cia—x
o« WBBH Z0a > oo wT Ya wa<dr 0 T OJNaorD —_— z zoTx MV ove D == ZTex cldaxa OO C_o To ZaY T
Foo — xoX0Iuw © I o« o - M T 5 WITRCW  —Dga — ool = —_—. O =W oxuwad o (3] O muzevz cIw Q> we o
uw Durzo  ©Iu «= Sxw Ow - caxd ¥orJ¥a a4 G _>X e x5z Z v x & w  Fax X & - OOF g- o wJa
[PPre @arrbus 2 5y 7o 7z 'x O 02voxl u x Zz FOW A9 X = §FC I K 20 ) SY_ <2 Twax 2ZZ So  Iw Z
wwo QUIsicrwawicvs Loo< L@ Ir STZow F—aCOZV VG 0 - _F qusi <0 < woza S OZ &2k Fux S a@ b @>T I —i >pe-
o2 JQuwwlOrw 1i<de> TEom XY <q a0 aqeovtuni < o4 Soga T2 i <9 “ar Sox w> = Za Yuea JoUziimiwv o © garoax
sa” Qio= ozo " ILu goaa ¥ T We Zw  gWe + ziz—a geadw Ea S5l - ITracy W22 » ww Saa="Foa B e T x<w
awr Z00zZcolzowwLauu Orzo I5 Zw 2vz Zooesierocuirison Sore DT Y.£28 Qpuo U>maze L ¥ IDT [LaoIrIIF ZoZZ Xo Zozaow
IoT gIze ke —eo  Xao- N2 g0 Foll O Tau @ zac<r  Tw © O> SV da= = = g IS CY JT<e0 @a—=a O _w O7 < wro
CO™ MHreCcUXxyEoyT<ax Ouox Oz o= a=y NOMMULOUTIYEIOOXY IO N0 NE o™ oY WAR Sowa>0 42 ooy dUTIaVZay® OJT¥ LU ITaXvas
o
z - (&)
z @ 4
o x = Z N v
H =~ Z0 axwn — o« » ) Nu v?u. .Y!. M e & 3
=z o Co—-ZZ uwZ - Z O W o w =1 > vy v o

) - >C z & FNOW Zd J € & ¥ F kb J & w OW _J o OJ S g o Zrw 2¢ w -

Ox < X Z _Z 0C W wuuxy IT D O W 4 & + WXa o VNI>ZJ W a2 o >= vun o @ UO¥Y =W T o w @
® oou >0 - _J = Za FZW - DAUXWVWOR I @ © ¥IT <9 U wWoOo a S-OWLW Z <aZ W Wd oxd wo a uUZo  H 0 e T, ©
» =< Vazz We =4 ®© XTI UNQG VW CCLUUVD © € 2 W = a eZaC T S SNEINIAX Sl g DY FELZ weduis b & E Da W el
o oD~ ©I VW ) Ca ~ 6 W ICdAJIJDD GU T U OV U + =wond o SwaMuewaos WO IW>IW 4.5 moucw 09 2@ ewnISro a>edd
= v ZO¥ I ZF &J < ad JZW T OOy W €FX & IZ_F0 o »ZE az-ll SOS0 —OF>Oumcvoak-X®  SOR u_ - x ZZJZ vo oguxQan

s B> WSy wow W T >DI_ CHOVOLWVI  Jddd_F OUD  VOTVLOWL We WE_NIe Ui SZaciill e & =IZL XTIw—a Ta¥ e =L _ Duuwku

I Zu Fa sgvvave 5> cx OF o =ihZ  Oa ZX™C _<QJIC FEF > Skh—X O - e T uie S oapEe ROl S &% T ew W ZOEG WeTUXe ST =

= ..A\mD O &4 v oZeCw= ouw W Jua uod v OCZ0 90w angs= OQ9I~X Ly O9 u v aJolie O u Ovoy v=urwn woaonzZzy Z PR

© Fo> U g uwCDuCDr UV UL 1 @ JTaZ ZIU' a><CVWEZOTW-F FZwuT Zu XolWre ool Zo> OTowm=-Z OwoIx ewrwzoww OSaaduo LvTFveLw D

o= Zau Sa VIO2200UY DU qUOLW CLUCE LWLRUL QD2 9IQUQVidniviXDss g Dluwlode 200Vl cwviviUw ae VDo T, SWIVAITONE o ORI T N TtV v e

W CAx 5 Fuw-x w o MR —L o o W B LCeaWd & K0 W —_ 2 WAL W) < & WA oy -0 ola ca 2 a < az —

Q XOLU qw Z_uxCouao¥Z X —CODquSI>IZI>F > 790 OUDCWONZU sOWaN> Tad o Z ok J00 U JOODF Jo XDau >o Toa Crul Ea-samnaO—aC 2 TVU-<ar>I=0T ™o

i a 0= <uw Co Q' a i <ueazom T = 0 I o a 253 GI ceran ciel &, = ocuw 0. O Icx W O I Co we ©
A <ec aox VEaecn00>u U0 OO0t qu CRC~ 00 IICOTI < ICIUF0daL DECUm=L Qae oI IX>a JDZSTCI=-a & T

Wed® oo™V ToadX0Ta HOC-DWL IO

-
>0 o w <
[- 4.4 - v =
- wae = M [ = (%) v o >
W Lk TS o« « o WS s o < = O » = & =
Vv J o~ Cwa Z— xow ag — 0 = 2L T B IZ ocwITwng Q z e o COF
FOZC ¥ O IO WWN O0JZ ¥ o = Zawz D oo < W o« Ve - O Z ZZ 19 W W
ozZ<I Foa OIW XZF- Q0400 ¢ W < Idu=—i I 9% Z— WXl 2 D Z v w —4m U Z>0 20 o Z . ua
« SCAIVAC Z2aD VISV Za da-T X CUL oIC FOWEZ o U J SulCEnIIaxJCwDo L & 2 G O UIVn =» 00 o —i" =
@ QANEToOF COE SWZZawd>o FJ0 O ZO WOLOHJIFN- W Y O S>OIZOCTI— —0WL><doey Zsazk W COC— Jk-J0o0 arzs < T+ o= o
- cuDCcCEa oFF LZ ULoaaY¥ UD—a>CddD—JnnaI0n _<9r-k2Z FJZ ~oO<du —X=XT> SWWY Secco TS o ax xwLZax wee O™ vzvwn
— ZYC ¥ ZTu wwnzZ ax VO «dax XDan<dkJ TUY) D=l g0 aDZUG-IOE X v JJu Tave W YagQ TaZe a0 VZ Twwwo
¥OW o b JaXox U COIIWZ wa wuagd v—dmnoo O XEIIFT_ AU Xk U o NOUVE Zg z3 —Ju gOda O +™-I>wvweze ITrocoouwx
Zov wuw wd  <CQwo I CIO T U ¥J 9T WX D4 WS ¥ ko ZO>> « Z = o alT Fovie a¥ L O o Yo oo o
a0 J CO=TWA> OFOFZUWJCZZ J0™> a0 FUCSUWe—<dTIDJ >oa a4 o v ogZO0UU Wile LWay CO QO9r< FHFACyU UV=OCWEC ca=ucIoC
XXX XZICWR2OUUL2VIJUL COCOLUCSVNWIL X VWIKJIVOZEEFr OO0 > SCCL™r-Woav NN 177 QULY u—Ivgdav v MC ks oo e
= W o woa WUZuWw>e Ja2We—I> «ag W W W U Z o JweaLrrras? ™ 7 £ >Wra u 2 o = Wi —
IO IOIaS IV OITIaZU WO ITAF ZHX 0 I INT IDF O Id ONESVCICITDILOWIZO IIITIRIN DISUC =002 Jo DI o T TOOCaTUE NITax ITZE
o Cwad < oW QUL Or-UL —aDEaa « Jx U a0~ C =0 O w «a Ca<dwo<d000 O = = W ac — « I auw W wo
PRLEZOAEIODNCFADTIXIANOOUFIZOONOFCOIH-aOCCULE ZTUDAUIITOITINAOXOXONIUWIDFLD ACOUT E>ao¥IOaaTa "2 aTE =Je Sa—moza0
2 =
= e owv
o ) Z Eeodne ok = —a
n Z z o x O n 4 v
w zZ <« o x G - T Tx - o Yw Oox e
b - o L | Z_ O .5 o w wZza GO o X & -> <Zu ZwZy o Zax o«
o w o w v Mo LZ4 - A z T o o Z v >agud ac d v = Ind ——w w <w Tw -t
r P w L G Tadaeed 2o o S W N Sa © Vv TVY WLWOIrCx EO >a o <« VWO =z Fzax v E> F¥ v L
& -F z wzZz [+ 4 z L 2 U Swxa> a ¥ > v a0 T X ZUWD O¥L JIVOX>ULWXIM OW Wl N> >—I< CZwadDu < 0D oQ L. -
= 2 Cwzxacn W ZO > D B SOW T Zy> L o Z WA Fo o mZEZazd FL<SGECO>0UVE =1 CFe0We Fudob  FoaDao - i e P
Q¥ ©= FOmdE o= Fa C9 W -~ Vv, SCIYLOZ wapac Swl u —HEX Ty ¥eunwddg Z=JOCCUWIDT V0 oJdliuDZoa JdD Zuruoex (T} Ul TV U ¥
ND ¥ LOT aZcowwnwnx o od <au o TO4A Uigz o A= [a] was<ad - -Dunao weoe oyTOa VvV X SICCDOWWC > W L g >> NI o0Zzvs
£z _uw_ LW Z¥o-lo><an &£ Shuah baic =2 B ogu 0P Zow= — 4 Qe UL o« 5 CrHadICCa>2Z0 1o ouvum™ FOXYouauy «oT—o ww
OO0 Z_ T U WwOUus NaDO—3I3 LXH-Z X 0, (8 O S Se Zw w Voo DDoQav b4 o T WO I wWEO— >O0JWWZ w -y TPE @ ECCod
o 5> 5ZC WINEIoOL VYOZIOFeIO L33 T X700 = g, avew a0 weld= soax U w Qv OCJATHZI0OrD Cau I v ZZ0-Z 0TV O IS
4V OQu+ LXCHFd anOTITIC I TDoawvia > HAAADC MTUR -4 =1 =) <o SZIF O wZvaw dRFFUWWd> > dud JDdUoZ0O0DJAZJ> XACU_ UUmpod ore ueodaea
7 VNoa Vasxa¥¥2UVvirE-o MGL.K,AFPSh T _——o3w Toaa -0 XJ Towd IfQouweEz wu—oneaaa weoilb>v LrLooCowie §obow O JZOUORU LN L0 % e
OZW T _1<uu < b + . Z--S O By oo Se Dota EF owrw ZF>dQuwowlio J-wda 20 - > AV U ddaa X D2 =¥ > o
=T <IE DPLZrozaunTon oz Dw<aIOTOET oX-2zve2 Qreo OU=z> ox 25 _a UCBSAM.YEHQGLBM.NBHCASHBSNHHSNVGFCOYCHECALJHHLNAMJBHCWAMC?VC Woo
o) MTGW —uCo o (& o I Or—y @ o = Que 2w OC—I Om 0 <<9ubOo— a€JC—TUoowd Oouik < —_ <O—CIUu = a— ad o =
=0 2va ICEAEAUUIITOZdx ZodCaLIVY Za3x2090 Zoaey &00 N NEOL NZODUDE JDFAFUINAATIOIULEET O IZOCILUNIrOI O IDFOOXXXOXOU VX JCDS -0 T
o o
-8 -
¥ o
- e &
o - = - o
-t IO »~ — b4 - o 4 Z - -
-l o O 1 o o« » ¥ o (1) w c o - ¥
w w —z 2z <O -5 o (&} w = > — $%4 v Z B > v o o o« o
E b xCOa v —Z Za c - - > — bar w > < =2 < o e NO w wow w
< - —Z v v = CwZ o - & i) -0 = - ¥z x O = o= O O— o @ o L« FTaz wo — - ')
VD v <ailn X< OO- W OJXNN—Z =i S Ry Sowexz o > [ T2 - X¥WZWZaO aWwko w W a0 a® T L=< -0 v ol P S ><
-0 X avZ C ——CITz UIumZ<— ¥ WZV C W >WAZUu— W N —=OU>C g4 —Zidubzo LI = Z dx T U Ita cWwWvio w —Exeoael W
<ogd o«C wWDa OCO>CarFOWY WIJaIWwZunw ITawr-0O =9 XWUZaow o o9 JINJO CE XUOTJNDW culag OCFNUL«I— S I FFF- WEXwe > Q-3 IXF¥ ST
@ WO =~<Da> o < @D ULFDOIOX—a<C IZHN0OS ODYYUNZ I YT = S 2 VJFDUWVZT 0Ll X LoV an o odT Ta> Wesoull uo>a o
IDXaX JECUEVWE ODIVDE— add LOWOxZYd »>»wIwa 2 YUY ZOdb N =DZI Y™ e Z 5 OZU0 0wl JZ e Iw qaH>UAD >va Zulox jd-Iam AV_nS
O L_ULLOWOE Faca FZ0 LU JOOCHOCCdW 2<ad = — LY WYOODWW o WX ¥XDIZIZ — —a EOIEDWO A OFZJE ¥> O SaJdu O WwneZ @
A¥YZ0 TOOUWOrWICLOIIOLD W o o -t - Id F> F Y VOO XCOC JOO0 voDaawnly CZ OO0 JOFINITIIVC —D € OB JIJTFO 3 -t ADNFFZRKD VN W
Orcouzazdaer @iuCol =@ Fam 0a>T COdunaul = DZZaown — OvCalDdoay Za<cW——TIuw . eu TOFOLL TUVS o XOITUAD I m Wie I cuure € ==
<O w—wo LoWoLLLUNCEcsC o W C a Wa UL LSOOI LULXW—IOYUWY ¥¥eXda JaV32a22 P LYV O CZ O VN AQUVSDAUVI DV - ) S ) aUsuix—w x=x Oa
Ow oo w L e LUl W ZuxY Qwuney oo i S U 4 o €. ¥ w dLauwia a ~wZew wut —- = 23 d /@ Jild Zdd«a < - w o L« N
T a@a-FIra OOJTCFTI>YOUZIWLNOTOYVODIAO>IFD-XTF IZ0arSTIIHNG TOTICT =adDDTII—UDT DU D>DE DN X I>FO0CZ-OZY SO+ T aZz Tae XOCTZT S xaddam =
I «a - B ——C Caomrm—w J0C«a - JTua o Z Queax o« O - =-CXIC b «CCOaJC=a < > C I 0 U e O & O Ca a Jo -1
CJRPAJCF:RJQJJMQMADADJQMNGLGJJARMRVQCGJFSHABLHDGIJ@JJGMEKMRJCRHMLCMJPJJBORJRLDNHDTGHCRFTTGSADDLHMHJJUQCSF [TITE: Sl L-d-Wal (TR 4 HD
A S 2L 7 L FLC ) rIE )7 T AN R L 7/ \\
w
4 w ~
[=] —T w
we o < S < < o+ w
(Cl=} z O 9] = zZ 4 Zvn o ~
~0e =4 = . e = o - DN M R ..Mm g, Mm. & AJ M
d— ) o v Sz =
e T = Zz T z 9¢ O - O i = we - o> Zzzo %) civte ANABGREG ¥ w
o0 >Z W W w &2 w w o w > x %z o = — v LW XUI a QW v — wowdO O o -3
o o« I wa o) - > @ %) MF m - < a GADP Huw B 44 29 2FZ  WIQmuw SaV 2V o Lo—moOCI=e o« L
auveo > ap ow W  z @LN > - T » @ YUszs Zer ww  O> =uC ¢ T ane ZWunaIr S- ZJ010e-Ca@ z - < zs
Tu = e  OF > o o g DS T U > — atvn v . un Lo = ooz Iczxr F O Teo- S>uwuworxar 23 tg =D =] [STT
O vwiogxr S¢e « o 2 - Ip O, vir- Ouwd, = 5§  FIT Sowamnew Zzw I Yo ©X @XOW_ oV F  a—w J<Zuouoc0 Z a0 oo Ora  va & .
ax < Ca 78<9J I g1 Ywn zx Jczu ZL =@ i NRG a O [l = e W w»nZ - NZ &= U OW R —E XX WV L —oou o) waz= _-
AFA_ x <2 Ou"> U=3L g = Z -2 @ =W Ly =7 J = ZH-EagwCa Zum b oo [po-nzuuo MFRUE._. SJvetiJra=®a 1 Zu - ZO e oo T
mewe so U oF Oo <a— Ze <0 &<v =22 02 <€ gvE L£a> owa & =3 O = e sz Sk rCwe O P20 a @ guu—oku gC quo OQuozar
o = TX LW SEUX-d o Q) i 1 cu S o X v: g oz v Lwav =g b o Vi Qel4AV) XaZoow LLOWR wer qQlcdii N>E ey 2w ¢
WANLA B~ Tu - < = W WK SLE e W e = va W O v D U viuw Cwdo =t < > 20 «<ozWw - < 2 W
I Z> Zoau ouwuse >c g Sea CEu w.: QO ZwT hhEFsvae> NZva Z_ Q Xeay = aCTIOF QanNaZo Z>Io>aZ0C ZouwwLuweIouw Z_uy —Ivnd<ae ¢
LCOC= < wiaw 0w ~— w o O < — L we g q T @ Bew —<a o w > — Qe w a U WI uv>da«a w T O o
CWOHE Ay ANED XTLEEX O < Ous U=sZa 8- < v VUuv uoa=2eu30 S0 3o AR <=z= UcZonz- OZcsue UCau2X00F Urvogwa=>r Uce OZ-axa O
o L) t 3 z -4
o w o - o < C )
- x v -4 z z « (=) = R 7]
« o wnZsy -y oz b 17 C w w w wow d -4 < @ v O Z X B3 <
>w o Z z Wi O Cu: 7} - o * © Oowv w w s =z z Zw - axo < 4
wee w wo N o JF e C wowv o wa w o — w - Y O Wa O - - - wwu ONZ e >3 e Lot o o
-0 - wJ 3 Q —Zd o X«ao < - SDx¥ - [T o< o= o W w wv ] B TH T a2 > DWWIEx W b4 4.4 O W Xa
[Tl w -3 2 ITU o Xead < oWl WIww o ] - T Z o NW A4 T w0 <92 e ow v aZu ., IaIJ AFEZZF C CJauda W wo=D= = 2 YOE
OFJd = - Zax o0 [e) VIl @ «aop HTIF —a [ -3 4 = -« O JZ0W XJd oz v xXx w o=EI UL« qaNDWZ0 =—aeoeIZ J O C_ =g =N
m oW u>x O WeF Un ey o 0wt 6 = C oe YO v o0z Loow W u w o Zs . S3 CaCUOZWw O—U WZYWwDHoaXoZuvak X
IXC OwWuX = O Twvw Z= v e wa >Ca Wa wusFZouwld oo ZIW T ¥ =T Zuy C IO —0 e ﬁUVHH K o« a ZZ4 WIQD ~JyadaZW W v o
z VIO ™ =_&x Z< - ST ZE_ < Oz o = o aga™ = Zd-J>Zowo I Zwz o —_ o oz o Q== ~EI Jwlino - JOD> I OLVE A
VE DT a0 g > > OLMH S, W va > = ¥ JdZoTu ¥ nix ¥IZ = DXNLOOCTOS m—e— g =lbr MICMG a = d O - o Vv 2W-CO 3 oJ -
<L <SCC WPN v a va Z -OF < Qeaux OTd SudSamaa =" OCUWH O ZaUD=~Zd0 < J-Uid o WTMR Toa Zr Zum>_goaJday CCUWO JDuIadeulo
> L>aad TeU Wao Fae>— 0 ooex a0 ZT hiv—oes— T Co —SSou—uaIXdlouwd>arovsa Ny w o O003Le Zmawtuvowm WWO 12 DU QW S W
x> o =X Zu —or Sz woc ¥ a0 £xa Lo o - & w3 T W o a o oz “ »H3x Teo>u ity W o £JZ O O - - <Qw
oYY bk —O0 MNLRR Iveoua Voox o Duwda=moa MM.PH CEFOFCTFOWINDTE ugvave 2 ns Lacz WAALVR. XOSoOUVNJITIXOY >TadUl Z FaTaT—~O0OZo
Qe < Oxz <C <« wwa DO Lax ¢ —C <= o+ = - WlTr 2 = o oa a Ja - a =5 o< W —aQ Xdidal W Camlda « w « I ow
IXTaITwx Loa Ocu T2 X ITSFEOU SOXZ JFX JVWICAE Saga SIELJOWIFITOICIICTOLTE S o Zoow Zz=mz08 OICOTUNIZINUSIOEITVOCIZIOITCA e T
o >
o oz Zv
o o w (%) o (@] I own
w 2. > ¥DS v (=] P < - (L) x o - @ = - ox
z _©» c o« o = > o (%) > - Zz wo = z2 v v w oo
=00 O O <o Cox «aw [} w 4 o> < ) w —er Z owv = v S ow o Z < cuwwa
Wil - O Z9 WCw wWe> =% 5] -t a - w F < z ww Z g =< —Twee oz we W O T
ZALI—OC I =Daowd Zow a9 - - - e CJx< x o - Zw Z Z LI a O v - FeWWWW Wwe matk = 0 O
FLCaOQIOTIW TIC xpPJ-CI abX J— < h X2 @ >a VaOW> v axu —U Waax Da X oa w2Zo =X NN - W oxwe ¥
ROV ROV 00 9V Wed o =2 WWe U oa Gweak o2 —Z¥xe OZ aoSdacario-5cCusco —HOOUEFOFawn wal O ow u N
WX II O _=na -=5a IWIIZa Z w = —Z Yoz CWZT o w «c Uurw oo CW LY a0 2 S —oow z Buw J e Bu cx
e oW I¥X «a T SU X a = TITO wo N = nan o Oow = | o SS9 LIXOE WOOWw oY >CoD0 H0 <9Io we Py He Sez o uw
VO ¥  WHNJLZO wosx be waxzx Oz <Z¥ < o —uwIkWad > Q« M awv @ OOV AU W-I Z «v 3a oxw g Zo Se 3c3o vw
z > WE = Ww v o ITO oaw o2 DOw = zo> < X u O— O e Lt o 4 >TFOCUO0 gl FaITuo2 o I & g 7 x o «CLeE oo
DOXWTDSCAZTFOOF QAT OV CIwy Sca (=} Su D« Eoo—Ca cur>aTIooo Z Soa  ww FAdA—= I IO Crisp-D C wodavey WOT L Qe mwv >u Axe><CcOx
@ W Q> VL IR Lo IO SO 10 ™ glia Z WaCw b Jados 0 Zo G X M CLAORCLOULLEVOUIVIL~ Car>Wv) W g «awv: 22 Sooc—~oica
WhrcOFo> JD aouuxaz—~0 g — W o Za < > VicO 0> I owe e o Tw [T = “L€2igo v & sw Z_ & —auT
FToaa- o e—T Ul DO ZTOTWWOT = [-5) MAn..t. TaTu JTWOEOWOLVTrY u ZaDRIw ZIXIUD00n Oovaxy>ED0 JJT00ZC0awn <. no¥ T QU HvIZwo
>A-yOora «OL JOUCKROW Iold wWwo nu —COw O <« D Lo - < Owo wC - — O - —OIwil wD T <Is > e —_
JHIENLOZIF COWNCOEIa I 00D Saa q4EC™ <SuodaSFevZaIcaX MS Usoe=e UOXYEZoIIoooacCodOuJlIorE-oICeZa U= uiF= we LEoOXoro
— ~
» -
o 2= -4 Z o -4 z (=)
= Wiy 4 =5 o e w o = < -4 (L) - ]
o L =z © 2 —_ W 7] @ o W > az W o > i 4 <
b3 il & Z > =] o o ZE N v - D I= wo T (L) (=) ¥ w oz w WO w T
— -0 ¥ O—=TIO Zvwv W «IC XC e z - OZWZ O o — = Z adxm C I @V Tl = o
N DD OI-0O 0D X =k> Z _ODFEe=u) >= —a ZWIFOIT 3@ vLda © o -3 o - WE v QQun Wa Caa w EZ o~
Cax SwamI < wxLo Ll @ OC0 ¢ IZaCODMIIV OV Yo IZ wWamo O IW J9a <9 Ve >u > - @ DxX — - O X Dhax « =
—— Wyuwoo Z 003> Z zwoC aw oxa= OZIC & dd OO WkIw ZoyuFa =  —0 <A9ld WIWY O LNl >UIT -2 Za<dUI O W =T O N 0w O N
¥ ZaCzZve 7 OO_ W O WIZZ> @ © w ol m=d gou COxJowe QU €0 FZI@Z T IVIOLZUZZ >ZVi OXYULWOVUXXUWCEZZ >Z0U ¢—FWE I Zk+ anZea C
w e U _w -4 Dud Cpoaedwa w X>¥ZOa¥F IFTW W owninws o>F TO  wno<aou — e = Xed WOXEU>W INOOUW O qUUOTTOWT I O == o=l o
x Z xrxx Iro = (L] < IS0 OOF © X - Ive a—0o00uwow WWOOTI ¥Zd OkFaIX¥OXIZUN0LZAXYOXUZANIIE VO Wd XOT -FozxoFwz<aI
- e r o Ta OV Ve 0I-3 OO0 COO0Q JI—EIvy «@ wozZ CUW D2 LIxaWO® > o 0O OICUIUZ DNJJF = e 10 230 =0>dd - F o L vaez -u
ww W yuyca Haoocowr ZoT AIH-WZ-o oo TWIDJ00FTIF Od WD ISoFaduwZu ey daeIFa0uoy SVVNGFallLlaoZ e Zaaag We Z=TaoCwosnd uWIC
<y ITwvoeods UFFPIL-‘ SECADOZUECEAXENVIOY) Q@ D-x OVIOUL UL UWOOOL L AW Xl LDl Sl o™ XXX YW X et l X W22 2 JAI T LU0 UR s S ZoOall
T HFuw <@ 0 amic b ——— U LWL WLA U JW W L Z I wlJoa o oW s I a - w © WE o) YT ar wadr LZOrF = W O
OO DIVEED NeIFOIT VYO>>> I ITEaNOZIEFTOIT U —OIOZTCITAXOUTHFCUNOE =D UDT U500 T SWOT =T U= = o & ZU OOX LD = e b UV Ire IZe oS> NI
—w Q@o w_ D wo—i L "LalTeo wowo  «aoe.d @ 10 oW ooeo Ol < <0 C < HD D Q00 e W i = Q-2 =6t
FC NHMIDOCOT DOLLEOT W&JLEASHPGFRRDHHJJMVRMCPRRRDHHJJERHRJRRHGLAMKRFGHTRHHAALHHNJCCSJPHHVEJJJ.FMHRNFHHSND DEYIWNIIXTIHEIOCADIDNS
o
w
3 >
(=] Zz -
o -4 < (== wus o
o w o (o) < @ Fw =i ox IC x=
w — w o — w = I+ aa w o >SS w (=34 =
b4 oW -~ X (L} 2 wi (1%} 2 Z v w NI xd ¥ Do =z
¥a W wWJx v wo w o e} 2 e - x o 3 >0 dZ— Cd = - Y o ZWUW wn IO Z a0
— < Z00v w +J = > (=} i O W Cds Cax W, O Wi wvuwy oZoc CZWw W o> x -3 -0 OFx 2 Pty O
oW < SCoa= = —_ w X - B X P Eoaw & uw>Zao  Fun [TO] > VOO « ww ZO < W WO - Wolw X v
CZ T © QUimo Vil 3 T - > 2> M C F XLWE X Cax CauzdD wIa OU>Ja - Zwo I - >3 O« C>NTUE-3IIT Ia vnd o a XD
W O Ta—oraxJ000 ® L wevu T g D - VOULIXO = OZ¥—d JUO™ II0ODW o Y NG = DD EYNT DG A0Z WVaIl = WeCIT
FezZuda vue CogOauiTual M S d_ozvee B = ¥2Z © oW WOd Zd X TIED wZaoe ¥ OZr oW QULUITIYY 3IZZ DIV e co
<qwaFo P - 0 Tu > 4 WA AH —<uw Z> Ty JUOT>EoU—T Zw— ITNdYe o J Tk < IQWOCOAULS aYeay >UDWe LoZD C I wdad gauv wn & =
ZELT QLY _an o u3I3Iu D QO SV BEEd o Dggo” 1 CWE UanEUocund > D T Wy O0CJdVEce W Zhz<ol IZE (O =DJxmaoocnEv. o X <=
->»au  — Ze o ow « = " v O MUwWZordT VIITI J Iox 00r<aZ 90 oE 2 Dl IXE IOV JQu_ <QZowv) e o (&) w_uone ven - wv
Za< Pl S ] 20 w owvaoc Jo o rucoxus«e U Awotad OdudaZucweoine Wk &Z @9dlunll daOnaeDeIlb--Zed —To 5 Lod- wloloO=Wwe a I (8= 171}
or2rrear  Olgwzwid o0 Tae 7% o%Zoeay T COTRWY)  CO——LUL QUOLOOL0LAVYUZUL 2 ~RdE9Z 200 A | mEaVis e >uw> DD guaAQbdlzcen v O wa
O Lo W Z - wewl 2z9y MH Y «x == M -1 wZ > xa O R 123 ZZo I O 2 U £ Ve JW a2a> « Wze = Cuoa
Z¥mag>0ad >y xZOTOLCTZW v Tx IFxarzuu Of S=9aaOrITIWT JJJOZULIOFXS>WE DN >> X JOCCETFFUITIT JFOCONDOIVODIIT FadDrwo0m—eZs JuiE 50> <Joe
— acd C w < pwda zwuxr We O o W <a T - «apQ Pt o <\ a-CC <o =wIT OOCMm = uw a CO Evw @owxzwo o <o =@ IT<€zI
Urgtona®o Goucu==r00rF Qv 20 OxO<aEIX Zo LrOTar OO EEIFOILAUWEIIOUCUE JOE—IOII - ILICOUDIEICFACIVVNICEDD 00X - OOWE aXE a0 NnoOTL



1

= ©
=
g = - i = WC
- <l — w - — >
— (L) — Yuv b ) « 0 « & T T..IS s} o< « 25
— = T <aq<a wa a «an < — D —E W O~ N GO~ o 5 i =T G
<IT c
M““” AWWM.% P le) Wmm.b” S EEeee ¢ Q9 O Da=X—ilg « SinE. . aEee OMWWN T o > MWOW KW & = X2 O
QLD FadieT o GYYe  oh DRSOl LRamxOx xOIdagzo > — dax Iy Ze ZZuuww O 2 9Z Zyoovdxa La Zz  vw o nz SR
SIS, RTET T ZELIE¥D, KT VNoD <9I Q-IOrO OEVEXAT X D X H1d990C —F D-DDI0D om Lheranir A < ox LRy
— Uy e YWISnaYy Y2 2z aos EaIEa0nC CLCaInEda N Dd <d-XXDa CC I oxO =T Eprpr<aiaqlx W= I =—> @ o= rac
¥ 25 I Soma«gy S XSo5CEE T2trenaz g VN Fa—e NE ¥ SGCOF=O0F 0 9<9<d IV ek IOE=O 0 IS w z G99 we-TW
waas S =B XX w oo C =329z2C ve o VD IXm2G I ZZ- TH = FIw PO —dn Tomuw hes O R0 Ssvson mae
ROV G0 G OOdTe e T CooXZ IEE T4as oxoSo 3 O-OOXO-_<azDD <0 CO  ac<eCc> <cuo v Sa« am_iZFTa IZ 5
O Ao~ Faon e e SSX 9 LFoxxou—n D 9 OI2 IX OH-ad0 & X¥YCO >D0> > —30— @I Z1  ¥e o Sxtin Ta iz
QO<_ TZIC =D=20>D COCDI—-CIa> T SRz iECE T FoSUTEtenn g Eat o o O Lt 2 qQL Ve © D F X ZU = >

LuIzZIc > . T @ ~ CraCTISI—TITI—0Owa ' . i
ST S S Oy T e e e e L e R T IO seputal DUrFEDORIOTSNSI0, BOLREET B SRER SN.000.TI005.F
N G . =UVIaAVLIol~ OUWw (XN Y 0.

O z , - = ; ow Qg | Da ) a

27

~
w wv
o e £ e
5 AT BT G g
— o o oz vwa
- % -l W J o iy Ot m (%) ZZ>v ..n..w
- a T @ w = Zow —~ O = own = z z
ouw o -0 w 10 _O9vy = ~ o I won Va 2z axNaOw o - e e
xz a Xz « waoa » o« w - Z ) saz Y- o COCONN za & S @ ” - =
o) <q e — - wIoun~N 1 w > C 4 o wNIiTW Y00 o acoz w =0 6 O “ro Ww Z2r v o [
& 2ow o> U«auw © vy T ) O Va <9F Lz ZNXE O+ o = Accciwz L e Z =D un w (=
= 0z C© m®C = We—ZzaO « € I «»0-uwa> 52, Z085F GErS G Q%@cacw we ‘=z = e e © wvawd 3 @
i JEw < E.° 3 gegmome e & O ,ZualE 000xDUobe zauf 2 2 ax 8B E S  Socse 288K o 7 $EzIei, o ¢
B ST e T O~ sk LISV Lpl ok || N wooe>a oz > -t >axCUT F<da< L= saw >
aga a 3 O Jauv— O =0 Sorka 2 Z ey Z ZZ & @ oFxi1Jd =
T Am e a D roes S o =5 Qeui o QIO »_oga> o )
. = w N @ £ @ 2 O goxvwoan MO Eatx < o > a0 I &
o o 260 @ >0 o« > e =TI m rYer = e A e Sx 01 w—I T T @ O xoamo
& Zh- 5 328 3c Qup.vees 3¢ € oz-oges 23pE38cRh S S8 O LTTSwil 2euthe § TR en T Sz s A
« : Tl = = — ta W 5 = - = IT-gTaaw
e wouz IC Eze Ol Sooe ara” =2 <3106 M NGY e :Z._AWCGHFHU. BNCW = D“HMC&H o Cova ) e coxaetalr OL" <ve>3rcza NLO
@ Ocega Ir Zao = XeZzoueidma Zow =2 i gO=une b Sy Q0" oo ZEaa e b 7 ¥ Suwscs i
. ) Y i z0= ZuZeauu e wnaz O-vE @ Qo ceam NZoeI>Z>e =
<4 MWWN z &W" ww MMMAWAIADU L,% he DSZ O WS o 02 og"s £ O=5 dc *2 o m S A o e DMRJHDSK G
) = 3
—ZO>xa™ AFO a0 & ><9<€98 SyrI-«aIC Zwodw o XOZu<IC sTuaua Tooomedalicy TouTe Zatesose Z o
(=]
o ~
- w
~ 5 >
O w o = o
(=} — o W = z zZo = e H ﬁNu
o = wCoo << o cwv Q w — i
Qo= =t — T | ™ (7] o (7] v On (7] z @ -4 o [a) - > W [ <
ax «zZ T - cuo<zz [ w o ow > wu v o o —_>w = o8 <3S w o = O T
L=t O Ok b4 ool w cZ Z - ua - v = I ITFTOxxZ Z =¥ 7] 7] w 1 W= e w
Az O © w oLVnZ =) ZC w o o v DO - Oa<cO™wa = M v >wa o L) v w Ng —z w
Weaa w o =111 z = Zadr—y - anE - Wk, Ia =2 va OZ —JdD % (@) o wew o a w > AVEI4AI O
bk - U za - o COa 1O <« IOV O INVVD QUZ v e 4] Coix 2o D_n..K.h Ul d < Z = IV Walbk<«sxco Z
= w ZaooZJd~— w - ¥ ON—— > A= TIW=D0 WOZC—+ ZO OZETC IJUN AQouwcZwo — <WIWwSYI Z > — ZW .LSTM I=Z™au— W
O Q< JaDd v = Do wow WU o Cwe>0 FYUuZ>x gpa>yal o20¥ Zuwaee TOIN o GF THOCO O (=} Yer o U VOUr W E>
CO NUL>xO>>_ U v o oz« TOZNT -~ O » I CQZAOT YW T L T ao>vw Z S e P e e il
oW o NUWWm— i = < O wuwanN ¢ LJOXWVFWZZ U ACE-NZASUO—EQXE = L Tl |OARn|u o HZCI-Z aX N S Z= JC
Loux g€ oOoF oz >0 NZ T O zo Woerd D3Iy € Y J Z Jd cxJlO0 w wne F 0z KC vaar ¥ JZow Zo D\W Wu = o<uwE o
Q. a@ZDO=a—Q a = A0, Zw - paulmrooeay) 0D W—OCTI—2WI-CC % couwcoe  Xme— O — OX& o 3miliemp TOU = s = W ouwe
AT ST TT N o e S S WT Z=_ > v W @ Loy Wwadexor- o4 2« Ztoewni via Oo=Juwiws MLa s = DUCLI XY X¥YdX = NUQ = o5 Z2 X 0 =
MMNMH N.ﬂl. e 2., MN Lwzo ww =« QO z W cca zZOV v w —uweo NZQT55 vy 70 WWABNY — e R e o
e > LIV O CZy w OO - OZy JZZZD0O AL AT XU ve — .
WeamO = OO O<a 05 Jg32vd8 & =58 = & S&” 50% oatw <0 DO WRWMH ach NHMUWW SEvatk Servscha U gasI Tt nrn
EOFOTVASDINCOL ZO G- NE"HZUXYIEY NE =0 ONFONELCOJCIE0ICZICITUFVOEEOF HKeoTawl ITTaO D& odu00ZOLXC00RULWIWIDODY Z2CIZ™aXCd
o -
R I e
w Zz w —
I « L u = < z - o = =
Wl ow e e [ > o - @ _ o N z w e T e & F
a< o %) -
- F aan T —-w Oono z o & T « wer o O WR aF o T o~ v % M z m.hﬂl Ml * =« = wum
- 2Zuw (5] NYWZawv aZzZ Oa «a 20 ol > N - . <aQw I~ I w - a — CWJI> T DN O LY e
Iva>D o —— Dl >w Z @ < Qo —— z Or uw«a —aOY —UXY aIocl XU = z - @ > w Ocoaod © I @ N 2 o u
o a <@g oz DEUla kWY D o o vil ¥F -z «Z DZav VoL Tacua «<v I w —n« xo o cCwiI & Huc e w oW _z=
w MMREHP i ATFTETW—Z z T < o v xu [ == T cw~—w Yoauw vZoow a O o W wLuzZIwn aL 0 Jerczd X >oca
E — Vaglild W OV I Wetua— o ZO  OZ < —— SUBLFTW & - SCmm NTIdRZO T Wt ey O« wW—aOZ o w o= Qo= = » >o= ro
..H»BW.CMD_NCWGG_MQMHLMMDAHTW.Z Mﬁmﬂ NN Ta %N o wooow w i ENMH X< WKA = NV —roeoy - @ ® Lna> a0 Z o N._QN —_r
N — 7] W YWo - - < - wv ;
8 xoeoe wiiZz ZOou- O irazr X' ZGrox o a0 By S T e WT z<Za ¥ 3uI v o~ o > cae-Tisua * Soiobed ES8e"a
.0 Doy W COmw— awue —LSOFa < ARBLEA u D ZIC W o oud wOow o SAZ0=aD T T 10 e - > PCN\« o WO JEOx-da @ gy
- Caoow> =Ouildlil€QeXuXUo > QL 1&£d ™ LD 9 U-Cugutwr>rz—r w <dowwbuownore I Fule DO u da>o cowl ITama - Oo2Jue> Luve-ooo
W w x U <O ZW—Ze—  Z 3>"xz wue Swa O Za wwu =—o< go=U > >a WeedO £ =~ o Tsa W U maooQueo OC woduw Brvoe <
m m AJW:U“MR:.NHVHHUHMMMC&HG EN..WCN._WSNM”T nv.mmm NW-I ZomZayeZOI N DWoy _W.R._PECF.OHM-O\QD\.LQEFWN —D._n..s NVHU M ¥SS—SOXTxOVva QO FCZae NRV:NIO -
: i ; wa < < =
DAZoCdXEIUTCMUI>ITauLULOCL™D™e O o S e Tazx o 3% T e e ey ey S e il =T

CouVCCaCy WaX LUE praceacau=zaIy O=varIxu=>ouIcovtx Q0 Zprag Lercoo0uTF  aq=00 =—000aDy Z< 00

e - -
= -
O O
e W 2 7z ¥
< < =] =
= = w wo w = z ¥
o (@) e & o= wv W o (o) u o oz
(SR € Z = =z o — w Z - ZwWw < O <« -4 = [ X (= (L) O
=z > w 4 ¢ T Tw w > L ee - a0 M- LD o w =z <Lnx & =D o > cov
Cxo = T I oxXili OWE = x a - n 5 - O o« «aTx O = L < 7 Buw e = - OO~
fetver) a>a= 0O O O >UL - ZzZv WO X ozaoo < xDowoweo —e a NS ol e S T i o =p=4n o o Lo
vx< £ T & w Z2 «<a ata cawnZcu O g-Jaxa 2 Uzow 32 vadx<aC—CWw ('Y <€ < uzZzI aoauUx C rFa>ac X u«< e = o
W N 0o wo 7 D 4 Idc oZza OW>CZC + bRV T TR U TY] MATLT IO &~V a—ao Z - Zow L Jown - xoxuwe oZ Ju S <« O W
SOl oC uUT == OOV S gL ZHF CY  Ou! aaIxIcoC — U DY IZa0U Ui C-w ar o To U Unaw W Ol T+
A OO» W 2N > @ o ueou X C—wU —Op— >Zm=o OuW OCuwa V3iawo SJUnZ va J = [TRTSLN] m = FIE>o YT We 7 O Wz wrIyszweu - wv w uwnZv
C EZOOVhar o= M_AL o oW O Ieodda d99-C EZ ZaWm ZCd 4 2 2«v Z<XI_ OF — o—5<a wC IO ZI >CuJdx ooo ziz Ocu=az—=—
T O IDC—o D D T® @@ ¢ FO S22 O L Z=- > =1 < wes—=®x JT 2 II e S L] iz m SE—JTra Q- DRL - Da >U et | MQHHEG Ww <a oIS
X TDOOITET ar Z xou CrF>Ww = —_Jaund >a CaZu—n> — J & DZk Ny J032u0 D> U us & FWd HUr = o Q<-CO COS aCCX A= -0
v nbaovwuviFeg ¥ FCtJto2x0L0aubwWe Wx>la2W 2W0 VLD & dae 2= w>rOuz wvdalew Wwavw o Tweoouwewy ¥ Low QEEIIxd v'> AuSzud ZF LalSaw
Wiz wouw “ Z @ wWww o~ w4 L > oZ oo < z Zu QU « 1 =g >us Ba = .Dlnl. = v WFF u <=z, Fo — «I uw
IFTTOZIOTI= ZIIk (n QIGUIDNE X OFOTITIS>e Far2D<d@io> FX Zamac FuTa YReZvSa oD couw AT NZZ<Ca cx ZogaoeanITIe OD¢Tuxy ZIvgH<e X
[at-ta) aIow i DU C C = C«Co« Q90 = @ a WS Yo E>Ta = Ww— ada 22 w O=" ‘«Qu X Oce & © auC e > =O—cC
530U Imv T ooss N SCCX-INFALLEOIADaCINNIUISOOTovvL ZoTua OuoTOe>oc>TIaxc Ja=% 2 ZIaFIxCe oI NI SICTOUL®DSD0 Soraoc 39260300
=
Q -l
N A
= @ Z
o z — o = 2 z Q @) 5
>z > - w c > = O c e X =
o ITow - e g > - 0O wz - w wv =] =z [¥) - i i= < — zs
D - ox w v J un g 7] xCX O Y 2 Z = w = w x < v o < ot oJv
- L JIZunIT [4=) W Z U e G = wao o W L w e < < w 70O o ¥ WD >o =} XZOX
D>D dZZakr Zwuo © Z>C EX— 40O — I>xw 25 ¥ o oo O v az D=y, o 3 ot = RDZE ZZFr zwa < CcZzowwn
Cuwd Saguw-—z CID MSKUFI v Ok F Z @ azl<€O g O = —— O 7 ca P £ EO Z wae o Zzo =< cza o X v O I
YN DY YAV NUF caxua VIV —u»n & O D WuwarZ TIiscvw CZ ) e Fa oo P A - =T IFNQyY e U VA TZ W ZuvdpEyx
-0 o Lulare o ULy FTu Zarvruy v @ vy D OFaOIVZa ITJd yoewvlE o « == Y 7o OHUIJC>aTO ZUruoZZizoeZU'lW Lu>-woeOF -
- <aT b~ w Oruwe gz JIDC L= B O-.::.DTHLR we=zZ JT > LUy UWTLOOL—UW dggV) wez @ ov NU —_ ZUNY WU Zwau =—dUleayxyy OJuoCca a0
x> 20 U =20 vaw=Co SIJdObW_ZOVL o Qoo «@iIOEILIaWISZO o < = e —I = (O=Z_ Oa - ©4ZW uLocIIoo Od N FUITZ
= U e o N Z ¥Jd SonungeNED aZouwu 0 xz X o< X C CUWw ZvF =1 e 0O M CZ"— oV EZ O @ OJITrFOZ2>Z20 z
oo Tw ovuZDOaau & OFVEE—u —— S el NG WO Z O OR2CaTOICHUITIor Sur =] M L =0 I ZuWw 0O0D< UW—W Zd—<adnDC —UCSDamuo =z
viam = OO=a" Za @ 40 = doeza dvwwibazecaavwviovica TgGoualmx 2 20VFUa Soo o= 09 Zu= <o SeraaeclCatn ZLOw =1lDavixxaddzr Cd U
Ao ook vl FTwez2 uw a4 EHuw 2 wu WE — W - w o ITw o W = & = a Ou QO o = U 0 za aw w —raw
ITroa Zaodoeioro Z-IoToa0 ZF 0oCoIFTOC= <aOY¥YT Drov>xod=yos a0 ke Za> Q Z > 27 gv EFOa =IO WCESTIS>aIF<Ida—F JOIZoe—02Zwo
a<al Cw<aIa F= ga<k<01l © ~ qga I e Oc « ¢ < < W C Lx< R w - < v =00 W6 D cue = aca wuoa
WaOL NOIQCAAOE NAO8 DFVEET NDCIXOIXULFAVOCWE VaICaaDI-Zaro¥onoex >g= (5] o0 TOO Z= —Oa=ou"aCoanddIXxOoIamomne0no maazZCOounX
0 <
- Z = w WU
w < O > (=) z =
- % Z O o = w w > = o > z b —
“u w o - Z uw z o X o tE oz (4 »w z a CczZ N ¥a
o £ on o o — S v +Z - - o = x ¥Z . FuWw wu ©C o e o9 w X o s
- w > a wow w 0 Z Uk = (=] 2 sy ® w Ia = W d-OC Wy OV OFoE c > >~ > w za
2+ W 20 - T = O —~IF J w > w o Z W T v <% < xIwvec I zZz<4 W I U —roo < [ z >> >I «
Lwa I CC (&) ~N I owv -l - MK.\.AU wv) [ T ) w. & (o aCa I sl M. B ZuCwr < —zaax «CC a ZalChr OGR < o a MW NO W
-0 O YO @ w 0 L¥yo DZ ww n UI.Y.LO >0 - - wcou > NQ (- g-4- 4 ID0WJ v < D I OUNOF Taoww IZI ZW Saugu DYJNREAY wuwwnx va ow
ZOooa NV W LWZWw o oy X 10 H Equuia wrz a ZZO_ Zouhk w coOuo-SaZuu CF¥ QZTOCZ uYLOHLC U =¥ v > ZN awniuwCC— e an Ced>
—_ - O - YT OVN—d < o Cv 4 NCLD L™ - WOTZ=— =TI <Lew B W O TIDALEN FU) CF_ CamCUO ULVZ=—UuIoaIv = da grooa<s JI¥ECO>Ws—dowul
FOWZEFODOOW ;9I WV WxIT oweo g 5.9 © - —V>I0 <dCakIH N XJOZIIOCO S Od  EWN QZWOK — > VZeZAIW W ZJoeZIc<dIFWw WCo<daX 0z
< w Nn..ﬂn ZT> Ou YOI« VQLA -e— —dZza OoIc ODOI=2 OAAI. < O E-FUVayY wier = >0 FUOOeIT 01 ZF o -0l U TIrUY 2 T
YUNDY IO ow Q== CUDO. Z a Z I Teweda >004ACIT o ICkak-Ox ¢ —DuTae OCIZuCuw w=C Og ZyUuId oZu! E=aCD +aC auCume OO
w o —owr=o3 <wo> Opi 2« La2owvn <Lr>ove Lns TCGLNENQL(.SSI L2V vaEVLZ C22 IV NCTY. L0 JX 3@ =>UWanDl2d LLL o QLUUVELall2222 = WiV
e - 20 X wn-— T — ZO ww 7y o < - < = a2 wWow OmeZ @ < a>u z«a << oL S Z 0 < = D a Wz
22ovueray OCed Usaaa® usev=> L woosvy =, Yzuza>0azo<04 QurocooocCu*IDvoavyrT XZ AT+ AT ZOUW>0 o ZHNAOZCalZ ZemOnd0oCJOTC00 e D0
«<aD w uwa gw Da <« =a « O Jv a9 E5T 0 o @ o el = R S e OUD = vaWwlCa—<a— o Lwoa<a g2 - _<u <
OO IINTC NJICC FOuwWWE Daouec - Doawn0 Uz woa-coonFaxamaX® 2 EmmEaauLn>WDOEF 5 O X" 0oL JEOFIDVDILOODCr— NUWIULDYday= ek IOI ZCINan

o

ur o =

= 5 o 2 o u

(8] o (=) o Ll =

<t ~ - z = o =4 = o

o w L <t = e - wo u = b

- b = wu z - C X o o Ccx wv = w o
-z @ w ou Zuo wI (=) z z it a O w 7] w = =0 o —Z Wz 5 wz z By wn -4 @ 7]

z o O v oxCo ZOZ v Q Z«- N < Wi $oc Sl PR OG- ) > o g ) -uwFro w —H0 140 Z —-w o Z Z~- = uw L ] —
< —_ad e N I X>VU - V) Qi —ENZ qa Z C W o — w v >I0O Verd ¢ Wigloak —ZW — v - Sy — o Zo v
< - - O v Mok D Z CuwZd ClwgaIOU o > I -0Z X aIco AU JlCde GWIZuwliwe canN Zlzv JZ IC>V. - w ¥u Cuoa
W JdZ O o< wdp I= I I gadady Z<4a=Dauzd wwF O O OVLZEY ZZaCUDZ YONLankFDaXFnJdoED 20>Jd OXWF w~«a wZ > uw e T JIZCOWLOZ
Zowww JuweTr IToy C© TZ OO O¥YY a9d-aeyY JUuTWIJd ZFIZ— SUSe ZOCWwVEe «<dauwvn Cuw - Ul— O=VNVnNIE- W2V JIZTZ X0 OD™N UVEIUW SUDVNTWOET «
C™E > wnv o o JF = <« oo nD N T o ol SEC CZZX CJVAUVVALULULEIZIZITONDIAIIT oA F <I>TQOF =0 ~—0CTI >0 DU CQUYOUWLA—I <O =
0O COZWZIWWIILIT IFC A0 LW W W3E <d-J ©C O CO = = v <aa U o oo wma wwv wIeo o4 Cvd TINVOTOCC— >Wwwv QZNI=CO>LULVIVIZIAV
wx Lo e -l Fal U200zl >IoId © ¥ 0O 200 JFI>ULLLW Uup<«aw ZvouIOLULO-aAWws ZV - NZ— 20 e I o Noe o d v
Y DZZAU - CaU Y Jdu--0OCI>VUC oud—0 Do HOZ cOunw Ooo>»C o < wu wo >aZ oWIliuu wZ0y Wi'ddd o ==—UD>U o< uZZ Haara u>d csvouwo
QUL LU T W TAoWelirI—ODOlWer @ EX¥VJe o022 -ON2 delLccC9ax Voo w GO @UVI>GVViVY 42 LeUDUJS2Sswe XS £335¥U W 2 wowad O (TS (S
cx >> - Wwa g <w (™ U Urdu< WRLO™W = 4 & = il A 2zZzVU RO L LOmLFQr o oz 2w aDxa> ..HN w CT —EL)
TOTI MOCOZIOZEIX IO> NN OdEID U ¥YIFIZOX>OUFdL UCCUY T >0 CIadad—Ina IZ«a  >Fa 000 daOuWICy TI>XCIDTIIXaIIUOZU>Y> Ve W TOCEXOTa@——eTDanm
(=] W a OU Ow« zC © a<aIw au—<«aC <gx— I o qdua< aOu U e DrFr<dawo<Eiu T aa> WD <<l - C C &« O b < 0

-, EVN-HLOX OO IO OO IO A NI IO dE~ Y O JUWE EZAUFIZCADT0I0OIdT A ICULIVVFOWIOOISITIIU—ZUHOAOOm>3 v oo a I mmaZuPua<aou

(L} >

zz < b4

o et uw b =z - v

o = wdad w <t w w o = z zZ =

o w @ <o (=] o w ("% o wnIE t’4 v ow Cwv Ww = U= [ o
w oz (=] at o = W "wh ™ o O o ZEDX o« I v - — DU o = > wd < w
¥ o0 (=] w unZ v —a ZxZ Vi wDhzZz E 2 0 (-4 wooo DZO - i oruw o o Cr-uw <+ O ww ~C T )
- D& o O Wi WaxZI«a wa oo V= > < < O v wE uvo<a owv L4 w z ] -l S OJCS - eded o ooaxouia e
w L W CIZVIVIW T il —DLOC T SN add b Ve (=] wvuwa -=C 20wV, auvia Zeb UZ W "E<€o0 & O 6D 9 XJ w <ca> Z23
x o 6 cCcarJuw u - —OS>SVVVVVWIID @ ©f o« I IO o OwW2 AHEOOFdWEJZ WAdZI <0 USN - Cx > FTVIVNZO Juda cFUC— Yo acuia
- C = WO T ¥ VNZWNZZed ZZF =0 L ODZv: = P T:U L™ U =F UV i OCDZ OV W O a CUW —c -u> SToo vuXoCalu
X v 40 = SITOZ wZeu LFJDWWSWHY A¥-Z SWIFe=x o w Z -0 I¥wZd FaTO0DLWE Wwd w O L TuovzwoEx VUu w Iucw >DDwa cou =C
(= v WU S<CWwI Le-Xwuwed Toda >LX O>F - o, - LT A ZF-axaenCoIoX (HXWOR-Z> - Zo ¥ £ <Sluc> 00 o
> o= Zxo Xv Qi © VEIXaxe IHWE3 JaX ZowO JI<CabaCod Z & s S EOT « oZ > o © WeS A2 20DI VL QU JVJU  JZ v o
W << U SW-IT 00dpraddOguUiD INaZOme oweZ o e o Q0 Sw CIOZOIDII-IVOZUIAUOCTLE —wW—OCUL UL d— < ZUugy<aou«a WUCIDIOIULO0  JIU
O WL FViad Zo0noQa XEJ—dE2 Jih VWSONZaEViE JuJauvihzZa e ua MU JUliD2 W LU OV ZX X OEOLLIXXJ—O>—La p<Cdiaodovioaan OFe ouwew
r Zw > Wige < W UL U Wl —-Io O Z2£& w HT. > i) Qe ZUur < P TE O 4 P s =0 £ 0 0 &£ SSuca— O
T wnw OM,-:R OANM.F.RNLERLF COZITWZOWUWOOTW XEud Jo JzueZ Yy CLGQ U2 AnZ ol JULITOOVLOY DUVENa J- 00 NLR.FJHN —_ax JACO NAC:,M.ABLWEHH.HF.QHHGN >
o= M a @ TIx <wWe C — aaC =g —0<d O—=I vCaWwJD - A gdd— O S o a0 <@U Ww 9 < —al—O0U < =0 +— D C <«oovca U
—f - 2P CoWVNERAVEEEIDJWUIODESTOIICXICO ArooO>YOCouaw XXXV VO HEFICIAZILAICUOCOADIXT ITA™H™ NDHIFOIADIZUFILE NOUTOITVEDIIZDDDL oL DU C o



<:::> IEEE

VEHICULAR TECHNOLOGY GROUP
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CONFERENCES

1974 IEEE NATIONAL TELECOMMUNICATIONS CONFER-
ENCE TO BE HELD DECEMBER 2-4, 1974
SHERATON HARBOR ISLAND HOTEL, SAN DIEGO, CA.

We invite your active participation and
attendance at NTC '74 to be held in San Diego
on December 2-4, 1974. Note the theme is "NEW
TRENDS IN COMMUNICATIONS." This conference
will provide a unique opportunity to stay
abreast of this dynamic and increasingly
important field!

Topics: Communication switching, space com-
munications, wired cities technology, energy
impact on communications, communication
alternatives to transportation.

Sponsors: Communications Society, Aerospace
and Electronic Systems Society, Geoscience
Electronics Group, and the San Diego Section.

1974 IEEE INTERNATIONAL ELECTRON DEVICES MEETING

To be held December 9-11, 19274, Washington, D.C.
The Annual Technical Meeting of the Electron
Devices Group will be held at the Washington
Hilton Hotel in Washington, D.C., December 9-11,
1974. This meeting will emphasize new and
significant aspects of research, development,
design, and manufacture of electron devices.
Specific areas to be covered include:

Device Technology

Integrated Electronics

Solid-State Devices 3

Image Transducers & Optoelectronic
Devices

Lasérs & Quantum Electronic Devices

1974 VEHICULAR TECHNOLOGY GROUP CONFERENCE

Toronto, Ontario, Canada
January 21-22, 1975

Come see the latest and the best in the field
of spectrum management, propagation, system
design, and automotive electronics.

Sponsor: IEEE G-VT

CANADIAN CONFERENCE ON COMMUNICATION AND POWER

Montreal, Canada, Nov. 7-8, 1974

Information: D. Mukhedkar, Ecole Polytechnicue
2500 Ave. Marie-Guyard, Montreal, Canada

H3T 1P8

FOURTH SEMICONDUCTOR LASER CONFERENCE

Atlanta, Ga., Nov. 18-20, 1974

Sponsor: IEEE Joint Council on Quantum
Electronics. -

Topics: Physical phenomena, material properties,
device physics.

Information: A.R. Calawa, M.I.T. Lincoln
Laboratory, P.O. Box 73, Lexington, Mass.02173.

THE IEEE INTERNATIONAL SOLID-STATE CIRCUITS
CONFERENCE

The foremost global forum for the annual
presentation of new advancements in solid-state
circuits...

Topics:

Integrated Electronics, Microprocessors,
Circuit Techniques, New Device Applications,
Optoelectronics, Microwave Electronics,
Memories, Medical Electronics, Circuit Design
and Testing.

Sponsors:

IEEE Solid-State Circults Council, IEEE
Philadelphia Section and the University of
Pennsylvania

INTERNATIONAL CONFERENCE ON COMMUNICATIONS
(ICCYT75)

San Francisco, California, June 16-19, 1975,
Sponsor: S-COM
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