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President’s Message

Roger D. Madden
President, IEEE Vehicular Technology Society

As some of you may know, my primary employment has been in communications. I have
been asked on several occasions, by people involved in communications, why VTS
does not assume the role of technical advisor to such agencies as the FCC.

As food for thought on this issue, please consider that Vehicular Technology
Society is an international organization devoted to advancement of the tech-
nologies of vehicular communications, automotive electrical and electronics
systems, and electronics as applied to mass transit. Does this fact mean we
should assume similar roles with non-U.S.A. Post, Telephone, and Telegraph (PTT)
offices?

Since there is more to VTS than land mobile radio (although private dispatch land
mobile is one of the largest constituent groups) does this mean we should also

assume an active role in proceedings pertaining to amateur, CB, marine, aviation,
and mobile telephone before the FCC or PTT's? Should we tackle issues before the
Department of Transportation, Federal Highway Administration, Environmental Pro-

tection Agency, Department of Energy, Federal Aviation Administration, Department of

Commerce, etc.? .
Each of us in the U.S. pay an extra $10.00 annually for support of the IEEE
United States Activities Board (USAB). USAB's prime purpose is that of promotion
of TEEE needs and goals. One committee of USAB is the Telecommunications Policy
Committee, whose role it is to assist legislators and others in government in
areas of telecommunications policy.

In view, individual members of VTS may contribute as they wish to the regulatory
process. Certainly, should an agency seek VIS's view with regard to an issue, we
would formulate committees to work with the agency on issues requiring technical
expertise. However, the input to most agency proceedings is best left to USAB
and its subordinate committees.

I welcome dialogue for publication on this commentary. Please write or phone me,

Roger D. Madden

FCC, Room 5120

2025 M Street, NW
Washington, D.C. 20554
(202) 634-2443

Newsletter Staff

Editor’s Notes

A. Kent Johnson
Newsletter Editor

Help Wanted

Due to a change in his work assignment which
makes 1t impossible for him to continue as our
assoclate editor for communications, it has be-
come necessary to seek a replacement for A. K.
Guthrie. His work started with the August

1974 issue and his contributions have certainly
been appreciated and will be missed.

My notes for this newsletter take the form of
a "help wanted" ad as I am now in search of a
new associate editor for communications. The
Job consists of generating practical communi-
cations oriented papers or articles,
particularly those of interest to communi-
cations equipment users. Generally the
associate editors generate this material them-
selves but this is by no means necessary; they
can equally well serve to stimulate such input
from any number of sources.

If you are interested in serving as our associ-
ate editor for communications or know of
someone you feel is qualified please contact

me at:

EDITOR: A. Kent Johnson
Room 4E-324B
Bell Laboratories
Whippany, N.J. 07981
(201) 386-6686
STAFF:
- Chapter Sam McConoughey
News Federal Communications
Editor: Commission
1919 "M" Street, N.W.
Washington, D.C. 20554
(202) 632-6400
- Automotive Dr. William J. Fleming
Electronics Electronics Department
Editor: General Motors Research Labs
Warren, Michigan 48090
(313) 575-2849
- ADCOM Carl Brooks
News 414 Falls Road
Editor Shagrin Falls, Ohio 44022
(216) 247-4345
- Washington Eric Schimmel
News MASCO Communications
Editor P,0O. Box,19232
Washington, D.C. 20036
(202) 659-4450
- Transportation Dr. Ronald G. Rule
System Automated Transportation
Editor Systems
Boeing Aerospace Co.
P.0. Box 3999,
Mail Stop 9E-68
Seattle, Washington 98124
(206) 237-3954
Final Copy Target
Month of To be Rec'd. Mailing;
Issue By Editor¥ Date
February 12-15-79 1-21-80
May 3-10-80 4-14-80
August 6-9-80 7-14-80
November 9-15-80 10-20-80

Inputs for newsletter staff editors should
be received 1 to 2 weeks before these dates.

Bell Laboratories
Room 4E-324B
Whippany, N.J. 07981
(201) 386-6686

IEEE Vehicular Technology Newsletter is published quarterly by the Vehicular Technology Society of the In-
stitute of Electrical and Electronics Engineers, Inc. Headquarters: 345 East 47th Street, New York, NY 10017.
Sent automatically and without additional cost to each member of the Vehicular Technology Society.
Printed in U.S.A. Second-class postage paid at New York, NY and at additional mailing offices.
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Biographies

Trevor O. Jones

TREVOR O. JONES
Vice President, Engineering
TRW Automotive Worldwide

Trevor 0. Jones, vice president, engineering
of TRW Automotive Worldwide, is responsible
for all engineering activity within that
organization, with special emphasis on new
product development and product improvement.

Prior to joining TRW in June 1978, Mr. Jones
spent 19 years with General Motors. His most
recent position was director of General Motors
Proving Grounds, which he assumed in 1974.

From 1959 to 1970, Mr. Jones was involved in
General Motors aerospace activities at the
Delco Electronies Diwisicn.' 'During ‘this
period, he directed many major programs,
including the B-52 bombing navigational
system production program, advanced military
avionic systems and the Apollo lunar and
command module computers. In 1969 he was
selected to direct Delco's program of bring-
ing aerospace technology to automotive safety
systems.

He became the director of the newly organized
Automotive Electronic Control Systems group
at General Motors Engineering Staff in 1970
and was appointed director of Advanced
Produet Engineering dn" 1972, ~In this
capacity, he directed many major vehicle,
engine and component development programs.

He is a Fellow of the British Institute of
Electrical Engineers and received its Hooper

Memorial Prize in 1950. He is also a Fellow
of the American Institute of Electrical and
Electronics Engineers and was cited for
"Leadership in the application of electronics
to the automobile". Active in the affairs of
the Society of Automotive Engineers, Inc., he
received their Arch T. Colwell Award for his
papers in 1974 and again in 1975. He
received its SAE Vincent Bendix Automotive
Electronics Engineering Award in 1976.

Mr. Jones holds many patents and is the
author of many papers on the subjects of
automotive safety and electronics. He is
also a member of the Engineering Society of
Detroit and Cleveland and a member of the
American Defense Preparedness Association

and the Japan Society.

Active in ciwvie affairs, Mr. Jones was
appointed to the National Motor Vehicle
Safety Advisory Council in 1972. In 1975,
President Ford appointed him to a three-year
term on the National Highway Safety Advisory
Committee. In 1976, he was appointed the
first non-government chairman of the com-
mittee. He received the U.S. Department of
Transportation Safety Award for Engineering
Excellence in 1978.

A native of Maidstone, England, and prior to
moving to the United States, Mr. Jones
completed his formal engineering education at
Aston Technical College in 1952 and Liverpool
Technical College in 1957. He is a Registered
Engineer in the State of Michigan and a
Chartered Engineer in the United Kingdom.

He and his wife Jennie reside in Shaker
Heights, Ohio with their two children.
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please contact:

It has come to our attention that several names were excluded from the
recently published membership list.

R.A. Mazzola

Ford Motor Co.
PrarBox=ul2
Ypsilanti, MI 48197

L¥ . (313) u464-8027

If your name was among them,

BOSTON

CANTON

CHICAGO

IEEE Vehicular Technology Society
Directory of Chapters and Chairpersons

As of October 1979

Mark F. Ryer

215 Pleasant Street
Marshfield, MA 02050
(617) 567-2001

C. T. Unger

3759 Crestwood Drive, NW
Canton, OH 44708

(216) 477-5918

John Zinkus

FCC

Room 312

1550 NW Highway

Park Ridge, IL 60068
(312) 298-7345

CINCINNATI - DAYTON

CLEVELAND

COLUMBUS

DALLAS

DENVER

FLORIDA -

Frederick R. Bay
7378 Commonwealth Drive
Cincinnati, OH 45224

(513) THI=8017a

E. W. "Bill" Downer

Cleveland Electric Tlluminating Co.
P, 0. Bex 5000

Cleveland, OH 44101

(216) 623-1.350 Ext, 719

Al Shirk
184 Crandall Drive
Worthington, OH 43085

Hoyden Jackson
8603 Skyline Drive
Dallas .y IX 75243

Bill Whipkey

8069 Meade Street
Westminster, CO 80030
(303) 427-2411 (Residence)
(303) 779-0600 (Office)

WEST COAST

Acting Chairman - William C. Prickett
General Telephone Company of Florida
610 Morgan Street

Mail Code 66

Tampa, FL 33601

(813) 224-6225

JOINT EMC - JERSEY COAST

Margaretta V. H. Stone
AEL Service Co.

.. OV'Bex 691
Farmingdale, NJ 07727
(201) 229-6850 Ext. 2873

LOS ANGELES

Thomas N. Rubinstein
11380 Harkers Court
Cypress, CA 90630
(213) e44-1101

MIAMI

Curtis C. Whitney

11000 SW 134 Terrace

Miami, FL 33176

(305)Y263-3715
MICHIGAN, SE

Louis L. Nagy

2528 Irma

Warren, MI 48092

NEBRASKA

None

NEW YORK CITY

W. C. Y, Lee

492 River Road
Nutley, NJ 07110
(201) 284-3373

ORLANDO

Melvin C. Kelch
3118 Ivel Drive
Orlando, FL 32806

PHILADELPHIA

A. R. Harcar
24 Brentwood Drive
Willow Grove, PA 19090

PITTSBURGH

Thomas J. Hutton

222 W Swissvale Avenue
Pittsburgh, PA 15218
(412) 621-1609




Chapter Directory (Continued)

SACRAMENTO

Alfred E. Jacobus
2804 Chad Court
Sacramento, CA 95827
(916) L445-8803
SAN FRANCISCO BAY

Terrence J." Yung

SRI International

333 Ravenswood Avenue

Menlo Park, CA 94025
(415) 326-6200 Ext. 2238

SYRACUSE

None

WASHINGTON, DC

Manuel Mayobre

Dettra Communications
2029 "K" Street NW
Washington, DC 20006
(202) 223-4664

MONTREAL

None

TOKYO, JAPAN

Dr. Mario Akiyama
Kogakuin University
1-24-2 Nishi-Shinjuku
Tokyo, 191, Japan

TORONTO
Walter A. Solo
470 Castlefield Avenue
Toronto, Ontario
CANADA M5N 1L5
(416) 499-1441
VANCOUVER

Alex R. Howatson
902 Fourth Street
New Westminster, BC
CANADA V3L 2W6

Upcoming Conferences
of Interest

National Telecommunications Conference

Date: November 27-29, 1979
Location: Shoreham Americana
Washington, DC
Contact: John N. Birch
Dept. of Defense
3111 Marlbough Way
College Park, MD 20740
(301) 935-0614

Electron Device Meeting

Date: December 3-5, 1979

Location: Washington Hilton
Washington DC

Contact: Melissa Widerkehr
Courtesy Associates
1629 K Street, H.W.
Washington, DC 20006
(202) 296-8100

International Solid State Circuits Conference

Date: February 13-15, 1980
Location: Hilton Hotel
San Francisco, California
Contact: Lewis Winner
301 Almeria Avenue
Coral Gables, FLA. 33134
(305) 446-8193

Convergence 80
VTS-IEEE 30th Annual Conference
International Congress on Transportation Electronics

Date: September 15, 16, and 17 “Ee g0
Location: Hyatt Regency
Dearborn, MI
Contact: Trevor 0. Jones
TRW Automotive Worldwide
23555 Euclid Avenue
Cleveland, OH 4u117
(216) 383-36u4

CHAPTER MEETINGS

CLEVELAND

ELECTION RESULTS

CLEVELAND

Chapter News

Sam McConoughey
Chapter News Editor

"The Saga of Silver Dollar Jim and Other True Fables"
by Fred M. Link, VTS Speaker of the Year

Held on March 13, 1979 jointly with the Cleveland Section; 41 attending including 18 guests.

"Automated Marine Communications"
by John Brenner
Held on April 10, 1979 with 8 attending including 2 guests.

"Advanced Communications for the Emergency Medical Service"
by Robert Utz of Motorola
Held on May 8, 1979 with 8 attending including 2 guests.

"The Future of Automotive Electronics"
by Trevor Jones of TRW
Held on June 12, 1979 jointly with the Cleveland Section; 42 attending with 17 guests.

"Tours of National Weather Service (NOAA) and Flight Service Center (FAA) at Cleveland's
Hopkins Airport"
Held on September 11, 1979 with 17 attending including 6 guests.

(o] o o o o o

Chairman E. W. "Bill" Downer

Cleveland Electric Illuminating Co.

P.0. Box 5000

Cleveland, OH 44101

(216) 623-1350, Ext. 719

Res. 5252 Evergreen Dr.
North Olmstead, OH 44070
(216) 777-4342



COMMENTS

Assistant Chairman David C. Claes
Ohio Edison Co.
76 South Main St.
Akron, OH 44308
(216) 384-5658

Secretary Karl Beckman
Motorola C&E
12955 Snow Rd.
Parma, OH 44130
(216) 267-2210, Ext. 272

NEW YORK CITY Chairman W. C. Y. Lee
492 River Rd.

Nutley, NJ 07110
(201) 284-3373

Dr. Mario Akiyama
Kogakuin University
1-24-2, Nishi-Shinjuku
Tokyo, 160, Japan

TOKYO, JAPAN Chairman

Vice Chairman Dr. Hisao Kimura
No. 337 Hodokubo
Hino-Shi
Tokyo, 191, Japan

Secretary-Treasurer Dr. Hiroshi Sakai
No. 5-38-3, Narita-Higashi
Suginami-Ku
Tokyo, 166, Japan

Sophia University
Department of Engineering
7, Kioi~Cho, Chiyoda-Ku
Tokyo, 102, Japan

o o [e] [e] o

Summer's over . . . and we're into the 1979-80 season. Reports are that the San Francisco

Area Chapter and the New York City Chapter have plans laid for the entire season - both with
some very interesting programs.

Charles Higginbotham - "Charlie" has been booked at the upcoming Cleveland Chapter meeting.

How about the other chapters? With the Society paying the transportation costs, are you
missing a bet by not using the "Speaker of the Year" privileges?

Tokyo, Japan, Welcome - A new chapter has been added! Welcome and much success! Dr. Sakai

visited President Madden and your Editor last month; and by the time this goes to print, the
Tokyo Chapter of VIS will have had its first meetings.

o o o} o [e]

Sam McConoughey
Gaspar Messina

Jane Conson
Editorial Staff

c/o FCC - Room 8308
1919 "M" Street, NW
Washington, DC 20554
(202) 632-6400

Automotive Electronics
Dateline: Detroit.

Bill Fleming

Automotive Electronics Editor

PICTURE NEWSLETTER NUMBER 5

Automotive electronics continues to grow. The value of electronic systems for engine controls
alone is projected to rise from $1.2 billion in 1980 to $3 billion in 1984. In the 1981 model
year, North American car makers will use approximately 300 million integrated circuits.!

In fact, to hendle all its electronic functions in the 1981 model year, General Motors Corpo-
ration alone will use roughly 1 billion capacitors, 1 billion resistors, 800 million diodes,
and 200 million integrated circuits (to produce 5.4 million cars).! Examples of what's already
here are shown below.

o

EEC, the micro-computer
for engine control,

L Y

General Motors 'C4" Computer? Ford Motor "EEC" Computer3

To meet government emission standards, both General Motors and Ford Motor have introduced
computer engine controls -- see the May 1978 issue of this Newsletter. The General Motors "C4"
(Computer-Controlled Catalytic Converter) system contains more than 250 components including

80 resistors, 33 integrated circuits, a Motorola 8-bit microprocessor, and various capacitors
and diodes.!»>? Ford Motor's EEC-2 (Electronic Engine Control) computer includes 14 integrated
circuits, of which five are Toshiba large-scale-integrated chips.!»3



VCM valve

slot chamber
AAC valve w

dash pot .
" (A/T cars only) air cleaner

power transistor

distributor

ignition coil

canister ﬁ

thermostat housing

7
exhaust- il
temperature
Sensor

crank
pulley

crankshaft water-temperature sensor

fuel-burning ratio feedback-control

monitor lamp
"/? exhaust-temperature
B = warning lamp
car-speed sensor control unit

Nissan Computer Controlled Engine“

Nissan Motor's newly introduced Gloria/Cedric models will use electronic engine controls similar
in concept to General Motors and Ford Motor systems. The system, shown schematically above, is
called ECECS (Electronic Concentrated Engine Control System.)“ The control unit uses a Hitachi
microprocessor and Kantc Seiki electronic components. The computer has eleven functions ranging
from tripmeter, stopwatch, and calculator -- to electronic shifting of automatic transmission,
electronic automatic air conditioning, and anti-skid braking.

10

Sun Llectric Engine Diagnostic Computer II®

If cars are computer controlled, who will service them? Service people using microprocessor
equipped engine diagnostic equipment is part of the answer. Sun Electric has introduced its
Model 1215 Computer II equipment which runs an engine through three automatic test sequences.
First, it analyzes starting and charging characteristics of the engine during cranking. Then,
it evaluates ignition and HC/CO emissions at steady speeds. Finally, it provides cylinder-to-
cylinder measurements of both compression and HC emissions.> Test results are continuously
updated by a microprocessor and digitally displayed on a large screen. Moving bar graphs, also
on this screen, graphically show current engine test speed arnd vacuum.

11
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1980 Lincoln Continental Electronic Instrument Panel®

Looking through the upper portion of a 1980 Lincoln Continental steering wheel in the above
figure, you will see, from left-to-right: a bar-chart fuel meter, the 0.8-inch-high digital
speedometer, and a 20-character alphanumeric system checkout and message center.® This
instrument panel includes two microprocessors and 23 integrated circuits. The bar-chart fuel

meter is driven by an American Microsystems S2000A microprocessor plus an analog-digital chip.

The speedometer is driven by a programmable logic array from Interdesign, while the message
center for system checkout and timing uses a Motorola 6800 microprocessor with a 64-K read-
only memory. The list price for this option will be in the neighborhood of $800.

12

Ford Illuminated Entry?3 Ford Keyless Entry3

More electronic options available from Ford Motor are the Illuminated Entry and Keyless Entry
Systems shown above. Raising the door handle turns on the interior lights and automatically
surrounds the keyhole with a ring of light -- a nice nightime feature. While punching a pre-
selected ccde number (chosen frcem 3000 possible combinations) on five backlit pushbuttonsz

simultaneously opens the docor and also lights up the interior -- say goodbye to key fumbling.

Buick Electronic Touch Climate Control?

13



Buick's new electronic climate control replaces all vacuum harnesses with electronic wiring and

a microprocessor. Small electric motor-driven actuators are electronically governed by the
control panel. All dials, switches and levers have been eliminated and replaced by touch-
activated finger-size panels.

The controller delays blower turn-on until the engine is warm enough to produce heated air,
but permits instant air conditioning when warm temperatures exist. An infinitely variable
blower eliminates the abrupt rush of air formerly experienced during blower start up. Blower
spegds gradually build up to a selected level and, thereafter, blower speed changes are barely
noticeable as the system maintains the chosen comfort level. Besides operator convenience and
comfort, this system is also needed because engine-supplied vacuum is being systematically
lowered to less usable levels because of tighter emission controls and more fuel efficient
operating conditions.’

REFERENCES

g W, F. Arpold, ""Accelerating Need For Chips Seen Apprcaching $4 Billion by 1990,"
Electronics, August 30, 1979, pp 44-46. g

2% A. Wrigley, "Electronics May Boost Copper's Outlook," Ward's Auto World, August, 1979, p. 54.

5 ""Ford Motor Electrical and Electronics Division Advertisement," Automotive News,
August 27, 1979, pp. 24-25.

4. "Nissan Going All The Way On Electronic Cars," Ward's Engine Update, August 3, 1979, p- 3.

S "Sun Electric Advertisement," Automotive News, ARPUS TR T 1979 8 b 13,

6. L. Marion, '"Ford Dashes Get Electronic Look," Electronics, August 2, 1979, pp. 43-44.

ba "Buick Develops Electrornic Touch Climate Control," Automotive Design § Development,
July 1979, p. 13.

14

e

Transportation Systems

SPECIAL  ISSUE ON
MAG-LEV_AND PROPULSION

Product Development Manager of Boeing's Automated
Transportation Systems organization Clare Adriance
is guest editing a special issue for the IEEE VTS
Transaction on the subject "Application of Magnetic
Levitation and Propulsion for Automated Vehicles".
This issue will come out in February, 1980 and will
include technical papers by German, Japanese and
American authors covering experimental development
in their respective countries. In most of these
systems propulsion is provided by linear induction
motors (LIM's) rather than conventional rotary
motors connected to wheels via a drivetrain. In
some of the systems running wheels are eliminated
by the use of magnetic Tevitation techniques.

JAPAN AIR LINES HSST

One of the more advanced mag-lev systems is a new
High Speed Surface Transport (HSST) currently being
developed by Japan Air Lines to provide future air
travelers with rapid airport-downtown transportation.

JAL's HSST is a revolutionary new transport using
magnetic Tevitation with Tinear motor propulsion.

The HSST can be visualized as the fuselage of a
plane, floating about 10 mm above an elevated guide-
way, cruising at speeds of 300 k.p.h. (187.5 m.p.h.).

Ronald Rule

Transportation Systems Editor
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One of the most attractive features of the HSST is
that it is pollution-free: it is noiseless and

there is no vibration. Moreover, the lightweight
structure can reduce energy consumption and construc-
tion costs significantly.

In January 1976, the first test vehicle HSST-01 was
demonstrated to the public and achieved a target

speed of 300 k.p.h. at a test track at Kawasaki near
Tokyo, in February 1978. The second test vehicle
HSST-02, carrying up to 8 passengers and one pilot,
was successfully demonstrated to the public, at the
same track at Kawasakie. JAL will

be testing further prototypes in the future, including
a full production size vehicle.

The HSST is expected to be installed as a new trans-
port system between Tokyo's New International Airport
at Narita and central Tokyo, one of the longest
distances between an airport and a city center in

the world. Its 65 kilometer distance (some 40 miles)
will be covered by HSST in only 15 minutes.



Special Issue Paper

Yoshio Hikasa and Yutaka Takeuchi of JAL's HSST
Engineering Group have written a technical paper
for Mr. Adriance's special issue. Their paper
entitled "Detail and Experimental Results of Ferro-
magnetic Levitation System of Japan Air Lines
HSST-01/02 Vehicles" contains descriptions of both
experimental vehicles, required levitation control
algorithms and actual test results.

HSST-01

The HSST-01 weighs one ton, is 4 meters long, designed
for high speed testing, incorporates eight electro-
magnets and a LIM with a maximum thrust of 300 kg.

The levitating power supply is taken from the
batteries carried on board the vehicle and the

3-phase VVVF power for the LIM propulsion is supplied
from the wayside power lines through the power
collector.

HSST-02

The 9-seated HSST-02 has a loaded weight of 2.3 tons.
Major additional functions realized in the
HSST-02 include: (1) The electromagnets are fitted
to the flexible chassis for better riding comfort

by incorporating mechanical suspension between the
chassis and the body. (2) With the continuous
levitation, the power for the LIM is rectified and
supplied to the electromagnets jointly serving with
the batteries carried on board.

Current Status

In the 1ight of the test results so far obtained,

it is shown that the predicted performances of the
levitation magnets, LIM and power collector system
have been satisfactorily established, and that there
would be no major technical problems in the course of
our future development for implementation of the HSST
system toward commercial services. The design of a
pre-operational test vehicle is now underway, and its
test flight is scheduled to be initiated in 1980.
This 80-seated pre-operational test vehicle will

have test flights on a 15 kilometer test track at a
target cruising speed of 300 km/h.
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Fore and aft views of Japan Air Lines HSST-01
Mag-Lev vehicle at the 1.6 Km Tong test track
in Kawasaki Japan,

HSST-01

Thyristor chopper

Electronics box Instrument panel Remote control unit

00

S :
[ 0
. rp—— o P

Sliding skid
Power collector
S el Pneumatic brake

Levitation magnet Linear induction motor

4.20m

Drawing shows major components of the test vehicle
and positioning of the craft on the guideway.
Levitation (10 mm) is accomplished by electromagnetic
attraction below the rail, motion by a linear induc-
tion motor.
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gate the ride
and the effect of
n on the Tevitation control system,

which was built to investi
Lev vehicle,

quality of the Mag-
secondary suspensio

The HSST-02,

AEG-TELEFUNKEN RADAR A special feature of the slotted waveguide antenna
described above is the parallel radiation of the
AEG-Telefunken of Elisabethenstrasse, Germany microwave power. Since the Doppler-frequency is
has developed a non-contacting speed sensor based determined by the radiation angle, too, an extremely
on radar technology. The employment of 35 GHz narrow Doppler spectrum results which allows processing
technology and the use of a special-purpose antenna the signal with the required accuracy. At the chosen
permit the use of doppler radar techniques in rail antenna radiation angle of approximately 390, 192
vehicles. The radar complies with the requirement pulses are available per meter travelled for distance
for maximum accuracy in the measurement of speed and measurement and 192 Hz per 1 m/sec. for speed measure-
distance traveled even under the adverse conditions ment. These pulses or pulse sequences are available
prevailing in rail traffic. for further signal processing in the engine drivers
cab, or for example, transmitted by a radio link to
According to Hans-Joachim Peters, a section chief at an operations control center.
AEG-Telefunken, only a contactless sensor can provide
reliable data in a rail system. At present the speed
of rail vehicles is measured by means of pulse genera-
tors whose pulse rate is dependent on the axle
revolutions. The information about the distance
travelled is likewise derived from the axle revolu-
tions. However, this information will agree with the
true vehicle speed or distance travelled only if the
wheel remains in proper contact with the rail. A further
error is caused, for example, by the tolerance of wheel
diameter due to wheel abrasion.

Power collector

Reaction plate

Power rail

Linear_induction motor
Hydraulic brake

HSST-02

AT1 the wheels of powerful modern locomotives are T o 5 i e
driven. On starting these locomotives may skid I
(spinning of wheels) and on-braking they may slide . . k-

Lewvitation magnet

(Tocking of wheels), and consequently speed comparison
with free-running wheels is not possible. Moreover,
apart from damage to the wheels, errors in the measure-
ment ‘of distance travelled and speed could occur in
some circumstances, which could be a hazard for the
safety of operation.

Anchor rait

For technical reasons skidding and sliding must be
prevented by regulating the driving or brake power
and for this purpose the speed must be measured
independent of axle revolutions. This is achieved
by using the radar which measures true ground speed
and real distance travelled.

Thyristor chopper

On board charger
2

Sliding skid

@
x
-
5
L
=
o
S
S
p <

SR i T RS
The Deutsche Bundesbahn (DB) train.,

Principle of Operation

Linear_induction motor

I have had the privilege of seeing one of AEG-Tele-
funken's radar units in operation. Ross Cann of
Bayly Engineering Limited (a member of the AEG-
Telefunken group in Ajax Ontario) obtained a unit
for evaluation in Canada and the United States.
Boeing is evaluating its performance as a longi-
tudinal control sensor for use on its Mag-Transit
system.

6.84m
3

A block diagram detailing the operation of the radar
is shown. According to AEG-Telefunken's literature a
stabilized DC voltage (3) is applied to the 35 GHz
Gunn oscillator (2). In order to improve the
frequency stability, the oscillator temperature is
kept constant by means of a thermostat (4). The
oscillator output power is transmitted by the slotted
waveguide antenna, which also receives the reflected 17008Y2¢ o g, T
signals. These are fed to the oscillator (2), which The AEG-TELEFUNKEN radar being used as a non-contacting
acts as a self-mixing oscillator, where the Doppler speed sensor on the locomotive,
signal is generated. After the low-noise preamplifier
L (5) the sinusoidal Doppler oscillations are digitalized () Transmit/rsselve antenns
Ey in the threshold switch (6). The output of this block (slotted waveguide) ©)
o]

Levitation magnet

X
Gap sensor

exhibits a measurement inaccuracy of approximately 3% @ 35 GHz oscilator
for speed, distance travelled and acceleration. The @ Power supply
cause of this inaccuracy is that not all cycles of © ™

the Doppler signal can be evaluated. R Pr:;:;sl:laelr © @ ®

N
® Threshold swich Tl A

@ Signal Processor

Instrument panel
»

Electronics box

-L Gaps in the signal occur particularly at places with
phase discontinuities. But weak signals, too, whose
signal-to-noise ratio is below approximately 14 dB, @) ® ®
are not processed. A signal processor (7) which SA ¥ <
considerably improves the measurement accuracy, is
connected to the threshold switch. This section

features analog and digital technologies. o AEG-Telefunken radar block diagram.
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The obJectlve of this special issue is. to- encourage the

; publlcatlon of recent developments and unique applications ol

technology in the manufacture of electromc components and
hybrids: 5 o5 it

Manufacturing technology is-the “how to” arm of applled
research. Reporting is sought in areas of improved prooessrng
techniques, handling, or equipment. In addition, papers deal-
ing with unique manufacturing technology apphcatlons of
components and hybrids are welcome.

Topics to be included are

e Electronic controls for high production operations.
Automotive, television.
Automatic warehousing.
Automatic parts handling and inspection.
Inventory and production control systems.
Automatic process control systems.
Test systems for automatic component,
hybrid selection.
Maintenance systems for the automatic factory.
* Human engineering factors in the design and operation
‘of the automatic factory. ‘

The deadline for submittal of final papers is February 1,
1980. The Guest Editor for this issue is

Sam Shina
Hewlett-Packard
175 Wyman Street
Waltham, MA 02154
(617) 890-6300

Abstracts and papers should be mailed directly to Mr. Shina.
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