
N C R 
TERMINAL SYSTEMS 

DIVISION 
CAMBRIDGE, OHIO 

SYSTEMS ENGINEER 
SUPERMARKET 

P.O.S. TERMINAL 
This engineer will speci fy system ob-
ject ives to satisfy retail marketplace 
needs by analyzing, selecting, and 
speci fy ing O E M equipment for use in 
Supermarket System. The individual 
will interface with software analysts and 
hardware designers in assuring the 
overall system performance objectives 
are met. He (she) will be responsible for 
adding enhancements to the system by 
interfacing Line Printers, Keyboards, 
C R T ' s , etc., to the equipment. 

A degree and 2-5 years experience in 
digital design and product design in a 
digital computing or point-of-sale en -
vironment. A broad hardware design 
background coupled with some pro-
gramming exper ience would be ideal. 
Digital communication/modem expe-
r ience would be useful. The occasion 
will ar ise for you to support your work 
with the customer. 

The Supermarket P.O.S. field is a highly 
challenging systems development area 
and this position offers a very visible 
work environment. 

SR. SYSTEMS ENGINEER 
NEXT GENERATION POS 

TERMINAL SYSTEMS 
T o be responsible for total systems 
des ign for Point-of-Sale terminal. Will 
conduct evaluation of system require-
ments and development of the techni-
cal approach. This lead engineer should 
bring 6-10 years exper ience in appli-
cat ion of mini /microcomputers to 
real-t ime, interrupt drivers processing 
requirements. Must be capable of 
performing hardware/software trade-
off evaluations as wel l as analyzing 
hardware and software designs and 
resolving conflicts. 

Th is lead engineer will operate in a 
highly visible environment and will be 
able to impart on P O S systems design 
direct ion. 

W e invite you to respond as soon as 
pract ical . 

Mr. Robert W . Donovan 
Terminal Systems Division -

Cambr idge 
N C R Corporat ion 

Cambridge, Oh io 43725 
Phone: 614/439-0398 

An Equal Opportunity Employer 

Forum 
Readers a re invited to comment in this depar tment on material previously published in 

IEEE Spectrum; on the pol ic ies and operat ions of the I E E E ; and on technical , economic , 

or social matters of interest to the e lect r ica l and e lec t ron ics engineer ing profession. Short, 

conc ise letters are preferred. T h e Editor reserves the right to limit debate on cont rover-

sial issues. 

Financial pressure 
Congratulations to Spectrum and President 

Dillard for the two articles on IEEE f inance in 

the March Spectrum (pp. 64-73)1 This material 

was so well and convincingly presented as to 

give every member an understanding of the 

pressure for the staff cutback and for unwel-

come (but probably necessary) dues increases 

in the future. 

There is one aspect of IEEE f inance, how-

ever , that does not seem to me to have been 

sufficiently emphasized. I refer to an increase 

in dues-paying membership. It is my impres-

sion, after many years in the profession, that 

the IEEE has only about half the number of 

members that it should have. There are many 

thousands of employed individuals who benefit 

from he publications, meetings, and profes-

sional support provided by IEEE, and who 

contribute nothing. These " f ree loaders" are 

a potential source of revenue that surely ex -

ceeds the incremental cost to IEEE in serving 

them. If, for example, the present 180 000 

membership were doubled, there might be a 

net gain of several million dollars, not an in-

considerable sum. 

T o examine the point further, there are two 

categories of potential future members. The 

most important, of course, is the professional 

directly involved in engineering who uses his 

company or institutional library for publica-

tions, and his col leagues or subordinates for 

more personal contacts. There are many such, 

including chief engineers, physicists, and 

chemists who now do electrical engineering, 

and qualified technicians who have not dared 

to join because of some feeling of inferiority. 

Second in line are engineers who still depend 

on engineering accomplishments but who 

have moved into adjacent areas, such as f i-

nance, patent law, manufacture and produc-

tion, and administration. The careers of most 

of this second category would be handicapped 

tremendously if IEEE did not exist, yet they 

contribute nothing personally. They a lso lose 

the advantage of direct access to publications 

and meetings that report on developments that 

affect their future. 

What can be done to attract these people? 

First and foremost, I suspect, is peer pressure. 

If every IEEE member recognized his non-

member colleague, friend, or associate as the 

freeloader that he really is, there would grad-

ually arise a social stigma that would increase 

the pressure to join. A second form of pressure 

comes from above. In certain large law firms, 

senior partners make clear to their juniors that 

they are expected to be members of the A B A 

and even of other law associations, as a nec-

essary part of a successful career. If every 

IEEE member impressed upon his nonmember 

subordinates that personal support of his 

profession is an expected duty, there would 

surely be an effect. 

It is my hope that the Spectrum articles will 

impress upon all IEEE members the need for 

greater personal involvement, and that some 

of this may show up as an increase in mem-

bership. In conclusion, as a Life Member, I 

must confess to embarrassment at being a 

freeloader myself. I strongly support a change 

of Institute pol icy; as a minimum, Life Mem-

bers should at least pay dues sufficient to 

cove r the cost of the publications that they 

rece ive. 

Edward W. Herold 

Princeton, N.J. 

Ë is not difficult to understand that IEEE has 

financial problems, when it takes ten pages in 

Spectrum (March, pp. 64-73) to say that in 

1977 " w e ought to go for a dues increase." 

C. D. Beck 

Scotia, N.Y. 

Pristine parklands 
Slowly and seemingly irrevocably a great en -

vironmental tragedy is in the making in the 

southwest United States. U.S. electric power 

engineers and utility companies may not be the 

only culprits but we are surely and deservedly 

going to bear our share of the full blame when 

the whole story has been told and all the losses 

have been counted. 

The scenic splendors that have become the 

myth and mystery of the "American West" are 

mostly concentrated in a relatively compact 

region of northern Arizona and southern Utah. 

Generations of U .S . citizens have lovingly 

preserved this heritage in a series of national 

shrines with names like Grand Canyon , Z ion , 

Capital Reef, Arches, Bryce Canyon, and many 

others. The Congressional charter act of 1916 

established the National Park Serv ice " . . . to 

conserve the scenery and the natural and 

historic objects and the wi ld l i fe . . . in a manner 

. . . as will leave them unimpaired for future 

generat ions." 

T h e s e Congressional directives were fol-

lowed to the letter until coal was discovered 

in the area. In the late sixties, the now infa-

mous Four C o r n e r s power plant went into op-

eration. It became the single largest polluter 

in the U.S.A . In a land formerly famous for its 

unlimited vistas, smog now often is reducing 

the visibility to a fraction of a mile. Today 's 

visitor to Monument Val ley and the Navajo's 

sacred Shiprock must be content to v iew the 

spires and buttes rising out of a yel iow-brown 

haze. 
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Cramer 
is about to offer 
you the greatest 
bargain in the 

industry. 

(big savings o n microcomputers, including the 
al l new custom built Augat pre-wired board) 



and all this, a $1,719.40 
I n t e l 8 0 8 0 A C r a m e r k i t —Worlds first microcomputer kit designed 
to handle the real problems industry demands. This Cramerkit, 
based on the Intel 8080A microprocessor, includes an Intel 2708 
EPROM, 1k RAM, I/O circuitry, built-in system monitor and over 
190 passive components from leading manufacturers. The kit 
contains all the hardware and software you need to assemble 
your full capacity microcomputer. 
Regular Price of the Cramerkit: $495.00 

If components purchased separately: $745.00 

P o w e r Supp ly—Elexon and Lambda have custom 
designed special power supplies for the Intel 
Cramerkit. The Elexon model CKS-1 and 
Lambda MPU-1 have been designed to assure 
optimum performance of the Cramerkit. The 
Elexon model CKS-1 is a custom built three 
voltage power supply that is designed to save 
space, weight and cost. It is available only from 
Cramer. The Lambda MPU-1 power supply 
has been custom designed for use with 
microcomputers. Both power supplies 
feature over voltage protection. 
Choose either. 
Regular Price (Lambda): $125 .00 

P r o m e t r i c s UV E P R O M E r a s e r — Fast, safe, 
automatic erasure of erasable, programmable, 
read-only, memories (EPROM's) is provided by 
Prometrics EPROM Eraser. This Eraser allows you 
to completely erase 2704 and 2708 EPROM's in less 
than 10 minutes. The Eraser is simple to operate 
and can erase up to 60 EPROM's per hour. 
Regular Price: $120 .00 . 

M i c r o c o m p u t e r D e s i g n C e n t e r C e r t i f i c a t e —Cramer has fully 
staffed and equipped complete microcomputer design centers 
in key areas throughout the country. Included in this special 
offer is a certificate worth two free hours at the Cramer Design 
Center nearest you. Take advantage of this chance to receive 
professional assistance in designing and developing the sys-
tem to your specific needs. 
Regular Price $120 .00 . 

T e s t a n d D e b u g P r o g r a m s —Cramerkit has 
been specially designed with a cassette inter-
face. It allows you to program through the 
use of any audio cassette player. The kit 
includes an audio cassette of programs which 
allow you to test and debug your Cramerkit 
the moment assembly is complete. 

This package is truly a complete microcomputer 
kit It includes everything you need. Start with our 
Augat pre-wired board. The complete package of 
components in the Cramerkit easily plug into pre-
drilled and wired sections of the board. The instruc-
tion manual gives you directions for the assembly 
of your microcomputer. To make this job even 
easier, we've silkscreened the board with all part 
numbers to eliminate any confusion that might 
occur. We also included a large wall-chart schematic 
with complete detail of all the wiring for further 
customizing. 

You can complete assembly of your kit in min-
utes. Then, plug in your power supply and you're 
ready to begin programming. To cut your pro-
gramming time, use the PROM Programmer. 
Want to reprogram your EPROM? Easy. The 
Prometrics UV EPROM eraser is extremely simple 
to operate. Just place the EPROM in the drawer 
and set the timer. In minutes you're ready to pro-
gram a fresh EPROM. 

Cramerkit is ready to run its first job when you 
are. The Cramerkit is complete with cassette inter-
face, eight input and eight output ports capable of 



value for only $999" 
(Save $ 7 » " ) 

Cramerki t D o c u m e n t a t i o n —The Cramerkit includes a 
detailed instruction manual that gives you complete 
assembly instructions; a wall chart size, color coded 
schematic; wiring instructions; plus a complete 
parts list and manufacturer's literature. 
If purchased separately: $21 .50 Microcomputer D i c t i o n a r y - T h e Cramerkit Microcomputer 

Dictionary and Guide is the latest compendium of microcomputer 
terms available. In over 600 pages this dictionary and guide gives 
descriptions of over 5,000 microcomputer terms, acronyms, and 
symbols. It provides a quick and easy reference for design 
engineers to familiarize themselves with the rapidly expanding 
new world of microcomputer technology. 
Regular Price $14 .95 . 

Augat C u s t o m Packag ing B o a r d - N e w from Cramer. To make assembly of 
your Cramerkit as quick and easy as possible, we have developed a com-
plete new concept in packaging boards. This revolutionary new design 
features comprehensive color coding and product numbering systems, 
coupled with the pluggability of Augat's precision packaging socket board. 
You can readily see the colored areas denoting the placement area of 
components for the various functions of the microcomputer. Upon closer 
examination you will find all part numbers clearly printed indicating 
specific sockets for each component. This new board will cut your 
assembly time to a matter of minutes. 
Regular Price: (Pre-wired version $325.00) 

Extra Memory —Cramerkit and its custom packaging board have 
been specially designed for easy expansion. Included in this 
special offer are an additional 1 k Bytes of RAM (consisting of 
(8) 2102A's and an additional 1 k Bytes of ROM ((1) Intel 2708). 
The additional memory hardware increases the capability of the 
Cramerkit to handle even more complex applications. 
Regular Price: (Extra 1 k RAM: $49.20) 

(Extra 1k ROM: $98.80) 

EPROM P r o g r a m m e r - Cramerkit's 2708/2704 
EPROM Programmer is a complete package of 
the components, software and design docu-
mentation necessary to build a self-contained 
programmer for the popular 2708 and 2704 
EPROM's. The unique design of this programmer 
allows the hardware to take care of all timing 
requirements, which allows the programmer to 
work asynchronously with the processor, thereby 
minimizing the required software. The EPROM 
Programmer incorporates many features which 
make it an extremely versatile system, including 
a unique, all new custom prewired socket 
packaging board. 
Regular Price: $129.95. 

handling any I/O device you wish to use. We've 
even included a cassette tape with debug and test 
programs. 

To make sure you get the most from this terrific 
value, we have included a detailed instruction man-
ual, and wallchart schematic. If you see a term 
you're not familiar with, look it up in the complete 
Microcomputer Dictionary and Guide supplied. 

If you would like further design assistance, there's 
even a coupon, good for two free hours at any of 
our Microcomputer Design Centers. 

It all adds up to the greatest microcomputer value 

".Check the cost of this package if purchased separately. 
Cramerk i t $ 745. 00 
Cramerk i t D o c u m e n t a t i o n 21. 50 
Auga t B o a r d 325. 00 
P o w e r S u p p l y 125. 00 
E P R O M P r o g r a m m e r 129. 95 
UV E P R O M Eraser 120. 00 
M ic rocompu te r D ic t ionary 14. 95 
Ex t ra M e m o r y : 

l k R A M 49. 20 
l k R O M 98. .80 

T w o H o u r s o f Des ign T i m e 120. 00 

T O T A L cost of package if pu rchased separate ly . $ 1.749.40 



Cramer i s y o u r b i g g e s t 
a n d b e s t s o u r c e for a l l your 
m i c r o p r o c e s s o r n e e d s . 
Not only does Cramer offer you the exciting Cramerkits, we can 
also supply all your microprocessor needs. Manufacturers' kit 
Microcomputer dictionaries. Microprocessor publications. 
Special Seminars. Design Centers... 

And now 
from Λ Lambda. 

Cramer now offers two new Microcomputer power 
supplies from Lambda. The MPU-1 and the MPU-2, 
both fully compatible with the Cramerkit. 

cramer 
CRAMER ELECTRONICS INC. 

See us at Electro '76, Booths 1516-1530. 



The distance effects and the wide diffusion 

of the Four Corners stack plume surprised 

many observers (including the Apollo travelers 

who could see it f rom the moon), but the les-

sons were not heeded. In 1971 in Nevada, the 

1500-MW coal-f ired Mohave plant went into 

operation, periodically wagging its smoke 

tail over the Utah parklands as far as Z ion . 

Then came the 2250-MW Navajo plant in 

northern Ar izona and by now the cumulative 

pollution effect was being exper ienced. In 

addition, the crisscrossing maze of giant power 

lines added another dimension to the degra-

dation of the scenic landscape. When on o c -

casion in the dark desert night the smog is 

lifting and ths hundred-mile visibility returns, 

the garish illumination of the power plants and 

their 600-foot stacks competes with the stars 

for the v iewer 's attention. 

The whole question of the Southwest 's 

parklands has come to a cl imax with the 

Kaiparowits project. This giant coal-burner, the 

largest envisioned electric generating c o n -

centration in the country, would be located 

midway between Grand and Bryce Canyons , 

both of which would be enormously env i ron-

mentally impacted. A s this is being written, a 

final decision has not yet been reached on the 

go-ahead for this project. [Two of the three 

utilities pushing this project have withdrawn 

their support, effectively killing i t .—Ed. ] 

Is it too late to save from total despoliation 

the great parklands of the Southwest? Many 

concerned engineers don't bel ieve so. Not if 

we view these lands as a sacred national 

heritage that must not be wasted as a result of 

temporary political expediency! Not if all 

Americans realize their ownership in this 

priceless resource that must not be sacrif iced 

for local and temporary financial gains! 

We can have both the electricity w e want 

and the unsullied parklands if we are willing to 

face these facts: 

1. The pristine character of this kind of 

nature is totally incompatible with coal-burning 

technology as it exists today and tomorrow. 

Northing short of a plant construction mora-

torium will save the parklands. 

2. Existing plants and plants under c o n -

struction must be equipped with the most ef-

fective pollution-control devices that money 

can buy. Half-measures must not be tolerated. 

3. By transporting the coal from this invio-

late region closer to the population centers, w e 

create the best incentive for most effect ive 

stack cleanup. Furthermore, we eliminate the 

need for unsightly overhead lines. 

4. W e must overcome our fears of nuclear 

power and accept it for what it really i s—the 

only clean workable alternative to coal for 

electricity generation. It seems ironic that the 

California-based conservation organization 

that deserves the credit for having earl ier 

saved the Grand Canyon from being f looded 

now indirectly is responsible for filling the 

Canyon with sulfur oxides by spearheading the 

upcoming antinuclear referendum in California. 

Taken together, the above alternatives are 

going to cost electric users a few more dollars. 

But then—what pr ice Grand Canyon? 

Olle I. Elgerd, Gainesville, Fla. 

Forum 

See us in Booth 1512, I E E E E L E C T R O 
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Rapid transit 

EUGENE P. WIGNER 
Postdoctoral 

Fellowship Program 

Oak Ridge National Laboratory 

T h e O a k Ridge Nat iona l L a b o r a t o r y announces the estab-
l ishment o f a postdoctoral fel lowship program, The Eugene 
P. Wigner Fellowships, in honor o f Professor Eugene P. Wig-
ner, N o b e l laureate (1963) and former Director of Research at 
the O a k Ridge National Laboratory. T h e annual appointment 
of approximately 5 new Eugene P. Wigner Fellows wil l provide 
an o p p o r t u n i t y for a number o f outstanding postdoctoral level 
engineers and life, physica l , and social scientists to select and 
pursue research in an area related to national energy problems 
and needs. T h e Eugene P. Wigner Fellows, no more than 3 
years past the doctorate degree, wi l l receive 2-year appoint-
ments. I n recognit ion of the fact that the Fel lows wil l be ex-
ceedingly wel l -qual i f ied, fu l l y competit ive salaries wil l be of-
fered. Benefits, t ravel , and relocation expenses wi l l be borne 
b y the Labora to ry . A select number of recipients may sub-
sequent ly be offered permanent appointments at the L a b o -
ratory . O a k Ridge Nat iona l Laboratory is operated b y the 
Nuc lear D iv is ion o f U n i o n Carb ide for the E n e r g y Research 
and Deve lopment Admin is t ra t ion . 

Appl icants interested in being considered for the appointments 
should wr i te to: 

Eugene P. Wigner 
Fellowship Selection Panel 

Office of Professional and 
University Relations 

Oak Ridge National Laboratory 
Oak Ridge, Tennessee 37830 

A n equal opportuni ty /a f f i rmat ive action employer 

U N I O N 
C A R B I D E 

Gordon Friedlander's fine summary of recent 

transportation developments (January, pp. 

73-75) mentions the renaissance of the 

streetcar as the light-rail vehicle and its non-

polluting nature versus the motor bus. Another 

vehicle enjoys the same advantage, and de-

serves similar attention: the trolleybus. In its 

familiar North American form, the trolleybus 

shares the basic body components of, and 

costs less than 50 percent more than, a regular 

motor bus. Its most sophisticated form, now 

operating in several Swiss cities, is an artic-

ulated unit 18 meters (nearly 60 feet) long with 

chopper cont ro l—a true competitor to the 

light-rail vehicle. S o far, however, no one has 

come up with a new euphonious name for itl 

For use on streets, the overhead wire 

structure is far less costly than the track plus 

overhead required by the streetcar. With no 

engine exhaust, the trolleybus is nicely suited 

to operation in subway tunnels. Boston, Mass., 

has a short trolleybus tunnel under Harvard 

Square, and Guadalajara, Jal isco, Mexico, is 

constructing a 40-km (25-mile) trolleybus 

network with a 5-km (3-mile) tunnel through the 

center of the city. 

Five cities in the U.S. and four in Canada use 

the trolleybus today. Al l nine either have re-

cently renewed their fleets or are in the pro-

cess of doing so. 

A n articulated trolleybus was leased from 

Bern, Switzerland, in 1974 and demonstrated 

successfully in Seattle, Wash., and in V a n -

MONOSTORE: the only r\an\e you r\eed to remember 
for PDP-1l!Add-ir\/Add-ô  memory. 
It means higher capacity/ 
speed/value/ai\d 
a lot more... 
* Low Cost 
* 4-K RAM 

Technology 
* Field-Proven 

Solid-state 
Reliability 

* Totally 
Hardware and 
Software 
Compatible 

* One-year Full 
Warranty 

* Delivery From 
Stock 

ADD-IN: 
MONOSTORE" VII/PLANAR'S high 
density and low power (22W) allow you 
to add any amount of memory you need, 
in 4K increments. Up to 12K of 16-bit 
memory in each DD -11A Small-peripheral 
slot. The standard MONOSTORE VII 
is equivalent to the 900 nsec DEC® 
memory, but costs less. See for yourself. 
Call us for a demonstration in your 
own system, using your own software. 

We also make add-in memories for 
PDP-8? computers, and custom 
memories for OEM's. 

ADD-ON: 
MONOSTORE VII/MODULAR gives you 
from 16K to 128K of expanded memory, 

16- or 18-bit words and complete 
UNIBUS® compatibility. Dual-port 
systems are available. Both freestanding 
and rack-mount units have power-supply 
and forced -air cooling. Just plug them 
in, and go. Send for full details today. 

PDP-11, PDP-8, UNIBUS. and D E C 
are registered trademarks of Digital 

Equipment Corporation. 

Monolithic 
L/tem/ cop 

v - ^ 14 Inverness Drive East 
Englewood.Colorado 80110 Phone ( 3 0 3 ) 7 7 0 - 7 4 0 0 

First ir\ Semiconductor Memory Systems. 
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couver, 3 .C . In Seattle, design work is under-

way for a rehabilitation and expansion of the 

overhead electr ical system. Most o f the ex-

pansion routes are lines that were dieseiized 

in the days when fuel cost 3% cents per liter 

(14 cents per gallon). While hardly a contender 

for the title of "K ing of the Road , " this cross 

between a bus arid a streetcar is definitely 

al ive and kicking. 

John Aurellus 

METRO 

Seattle, Wash. 

Review procedure 
I was dismayed to see the article by J . A . King, 

" A i r safety as seen from the tower , " appear 

in the form it did in the August 1975 Spectrum. 

I was dismayed that one of our prominent 

IEEE publications should publish an article so 

littered with incongruous construct ions, 

Goldwynisms, and grammatical gaffes after it 

had gone through the Spectrum editorial pro-

cess . 

I was dismayed to read a diatribe against the 

air traffic control lers, their union P A T C O , and 

its leadership, and to see unsubstantiated 

charges thrown at the F A A . T h e statements 

made about P A T C O , in my opinion, border on 

libel, and those against the F A A are cheap 

shots. 

I was dismayed because I had reviewed the 

article before its publication and pointed out 

the goofs and the possible libels, the blunders 

and the bias, in a two-page letter and a 

marked-up, 21-page manuscript that in most 

cases offered substitute words or phrases that 

did not do violence to Mr. King's basic premise 

or technical conclus ions. 

I was dismayed because not one of these 

"suggest ions, comments, or correct ions," 

which Spectrum s o urgently sought from me, 

saw the light of day: the article appeared in 

exact ly the form in wh ich it had been sent to 

me and other rev iewers . 

And what has been done about this damage 

to the controllers, and about this imposition on 

rev iewers whose suggest ions were ignored? 

The management of Spectrum made no 

substantive response to a complaint for two 

and a half months, and then replied only after 

the complaint was brought to the attention of 

the IEEE President. When it finally did come, 

that answer was incomplete and misleading 

concerning the events leading up toc and fol-

lowing, the publication of the King article. Nor 

has the IEEE yet done anything to make 

Spectrum account for the handling of this ar-

ticle and set the record straight on the outside 

review it g o t — o r didn't get—although it has 

been repeatedly brought to the attention of 

IEEE management. 

Since September 1975,1 have been making 

suggestions as to how the IEEE should review 

this matter including referring it to the IEEE 

Board of Directors, or the Editorial Board of 

Spectrum, or the Publications Board, or the 

Group on Professional Communicat ion, but 

only recently has it been put on the agenda of 

the Publications Board. 

O u r 23rd y e a r of serv ice to the Wor l d ' s 
finest craf tsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard-to-f ind tools, c lever 
gadgets, precision instruments, bargain 
kits. One-stop shopping for the technician, 
cra f tsman, hobbyist , lab special ist , 
production supervisor. Many tools and 
measuring instruments available nowhere 
else. One of the most unusual and complete 
tool catalogs anywhere. Got your copy of 
the NC FLASHER today. 

Circ le 32 o n Reader Serv ice C a r d 

Circle 31 on Reader Service Card 
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POLYTECHNIC 
VACANCIES IN 

ELECTRICAL ENGINEERING 

Applications are invited for teaching posts at Lecturer/ 
Senior Lecturer and Principal Lecturer levels in utilisation 
and control of electrical equipment, design and specifi-
cation of electrical installation systems, electrical ma-
chines and power systems. Ability to teach up to CEI Part 
il level in at least one of the above-mentioned subjects is 
required. 

General Qualifications for Appointment 
Principal Lecturer: (a) a degree or professional qualifi-
cations; and (b) an advanced specialist qualification or 
extensive experience in a specialised field; and(c) sub-
stantial teaching and industrial/commercial experience; 
and (d) proven administrative ability. 

Senior Lecturer: (a) a degree or professional qualifica-
tions, plus preferably an advanced specialist qualification; 
and (b) at least five years professional experience; and 
(c) substantial teaching and/or industrial/commercial 
experience (about 3 additional years); and (d) proven ad-
ministrative ability. 

Lecturer: (a) a degree or professional qualifications or at 
least a Higher Technician qualification in the appropriate 
field of study; and (b) at least five years professional or 
industrial/commercial experience or at ieast three years 
teaching experience or a suitable combination of pro-
fessional and teaching experience. 

Salary Scales (US$1 approx. equals to HK$5.00) 

Principal Lecturer HK$75,720 (US$15,144) to 
HK$93,720 (US$18,744) p.a. by 5 increments 

Lecturer/Senior Lecturer HK$33,660 (US$6,732) to 
HK$60,960 (US$12,192) p.a. by 11 increments BAR 
HK$61,320 (US$12,264) to HK$82,920 (US$16,584) 
p.a. by 6 increments 

Increments may be granted for approved relevant expe-
rience in excess of the minimum required for appointment. 
Tax on salaries in Hong Kong does not at present exceed 
15% of gross earnings. 

Conditions of Service 
Appointment will be on 2-year gratuity-bearing contract 
terms initially. Suitable appointees may be offered per-
manent (superannuable) terms of service thereafter. 
Benefits include passages, long leave, quarters, medical 
and dental benefit, education allowance and terminal 
gratuity equal to 25 % of basic salary received over entire 
contract period. Further information and application forms 
obtainable from International Marketing Group, 1114 
Avenue of the Americas, New York, N.Y. 10036 (212) 
869-1900. Completed application forms should be re-
turned direct to the General Secretary, Hong Kong 
Polytechnic, Hung Horn, Kowloon, Hong Kong by 15th 
May 1976. 

This issue is important to the IEEE. A s 

members, w e should be concerned that the 

pages of one of our publications should contain 

possibly l ibelous, biased, inaccurate blasts 

against another organization's members and 

leaders. A s Spectrum readers, w e should be 

concerned at the poor editing of a Spectrum 

article on wh ich we might rely for technical 

information. 

A s past or potential reviewers of Spectrum 

articles, w e should be concerned that the 

volunteer work w e do for Spectrum may end 

up, unread, in the waste basket. 

Richard G. Gould, Chairman 

Satellite Systems Panel, S-AES 

Washington, D.C. 

[Although the author and the manuscript editor 

are expec ted to consider carefully all re-

v iewers ' suggestions, not all suggest ions are 

necessari ly honored in the process of manu-

script revis ion. 

In the future, a box entitled "Commentary" 

may sometimes be appended to or included 

with an article. Such a box may include c o m -

ments from reviewers supporting, amending, 

or disagreeing with points made by the author 

in the article itself. Such comments will not be 

attributed to the reviewer(s) unless permission 

to do so has been granted.—Ed.] 

Contested claim 

This letter has been occasioned by the pho-

tograph and description on page 61 in the 

January issue of Spectrum, in which the 

Continental Electronics 2-MW transmitter is 

claimed to be the world's most powerful unit 

in the medium-wave range. 

W e regret that we have already been forced 

to contest this unfounded claim of Continental 

in other technical journals, where not only has 

misleading information been given in adver-

tisements, but has also penetrated into editorial 

news items. 

T h e Continental transmitter consists of two 

1-MW transmitters in parallel. 

O u r company commissioned such a trans-

mitter in the Geshlag Station of the National 

Iranian Radio and T V Organisation in spring 

1971. A second similar unit has been in ser-

v i ce in Iraq s ince November of last year . In 

addition w e have had a 2-MW long-wave 

transmitter in operation in Poland for more than 

two years. W e also have two single 1000-kW 

units in L ibya and a further 1000-kW trans-

mitter in Yugoslavia, all in serv ice for more 

than five years . 

Each one of our megawatt transmitters in 

operation uses a total of f ive final tubes. Our 

newest model needs only three high-power 

tetrodes. 

J. Kane, O. Kreis 

BBC Brown, Boveri & Co., Ltd. 

Baden, Switzerland 

Since, to our knowledge, neither BBC nor any 

other manufacturer has built a transmitter 

more powerful than the Continental 2000 kW, 

the Radio Televizi ja Beograd, Yugoslavia, unit 

is, as stated, the world's most powerful. It was 

not claimed that this was the first o r only 
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transmitter of this s i ze . 

Continental has built many other high-power 

broadcast transmitters including a quantity of 

1000-kW transmitters that have been in ser-

v i ce at V o i c e of Amer i ca stations for more 

than 25 years. Other 1000-kW Continental 

international broadcasting stations have been 

in serv ice throughout the world for more than 

ten years. 

Continental Electronics is the only manu-

facturer of h igh-power transmitters In the 

United States. W e compete vigorously in the 

international market. 

Mark W. Bullock 

Continental Electronics Mfg. Co. 

Dallas, Tex. 

Geopolitical lesson 
A letter that appeared in your December 1975 

issue (p. 24) was signed by R. Cahi t of the 

"Dept . of Planning and Coordination, Turkish 

Federated State of Cyprus , Nicosia, Turkey . " 

You may be aware that following the Turkish 

invasion of Cyprus and the occupat ion of 40 

percent of its territory by 40 000 Turkish 

troops, the Turkish Government in col labora-

tion with the so-cal led "Turk ish Federated 

State of C y p r u s " — a n illegal body residing in 

the occupied Cyprus territory and not recog-

nized by domestic or international Law, or by 

any member of the International Community, 

except Turkey—has followed a well-organized 

plan with the aim of exterminating and de-

stroying the Greek population of the occupied 

areas, altering the demographic ratio of C y -

prus, ruining or usurping the sources of liveli-

hood of the Greek Cypriots, and creating such 

a fait accompli as would prejudice the solution 

of the political problem in favor to the Turkish 

objective, which is none else than the de facto 

partition of the island, without excluding the 

possibility of the annexation to Turkey of part 

or of the whole of the island at some opportune 

moment. 

Already, as is shown in Mr. Cahi t 's letter, 

Turkey officially includes the occup ied areas 

of Cyprus in the area under its administration, 

having denominated these areas as part o f 

Turkey. 

S o we now blame you for your lack of ele-

mentary geography such as not knowing that 

Nicosia is the capital of an independent re-

public, Cyprus , recognized by ail members of 

the International Community, including the 

Government of the United States of America. 

G. C. Papaioannou 

and nine other IEEE members 

Nicosia, Cyprus 

marked this program against the N C S S I S P I C E 

program and, although the ISPICE program is 

generally less expensive to run, it lacks many 

of the features of the C S C T R A C programs. I 

am presently using both the C S C T R A C and 

N C S S ISPICE programs. I use the N C S S IS -

PICE program for ac, dc, or transient analysis, 

wh ich do not require extensive modeling or 

wh ich do require use of the continue feature. 

I use the C S C T R A C program for problems that 

require extensive modeling or that require 

ac /dc sensitivity, worst case, Monte Carlo, or 

failure analysis. 

C S C T R A C has a c / d c sensitivity, worst 

case, Monte Carlo, and failure analysis. Most 

other programs have none of these or only dc . 

T h e N C S S ISPICE program has none of these. 

A lso . C S C T R A C has built-in Ebers-Moli tran-

sistor and diode models, as well as built-in 

M O S F E T , J F E T , op amp, integrator, limiter, and 

transformer models. In addition, it al lows ex -

pressions and Fortran subroutines, has a 

built-in library of transistor parameters, and 

al lows a private library of transistor parame-

ters. 

Vincent G. Bello 

Norden 

Nor walk, Conn. 

Image enhancement 
O n e evening, recently, I had an idea so fan-

tastic I thought it best to hide it quickly lest I 

find myself wearing a jacket with strap-down 

Computer-aided design 
In reference to your article in the October 1975 

issue of Spectrum (pp. 40-47) on computer-

aided design, you did not mention the Com-

puter Sc iences C o r p . version of T R A C . In a 

survey and evaluation of computer-aided de-

sign programs that I did for Norden in 1974,1 

found the C S C T R A C program to be one of the 

most powerful and cost-effect ive programs 

commercial ly available. Recent ly I bench-
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N C R 
Data Processing Division — Wichita 

N C R ' s Data Processing Divis ion — Wichita h a s immediate o p e n -
ings for engineers on Produc t Deve lopment programs involving 
next generat ion minicomputer development . 

NETWORK DESIGN ENGINEERS 
• Node Control · Terminal Handling 

• Computer Communications 
• Distributed File Management 

DIGITAL DESIGN ENGINEERS 
• I/O Controller Design 

SYSTEMS DESIGN ENGINEERS 
• Minicomputer Systems Design 

• Computing Systems Design 
a Special Systems Design 

• Diagnostic Systems Design 

SYSTEMS SOFTWARE 
PROGRAMMERS 

• Communications · File Management 
• Minicomputer Operating Systems 

• Firmware Development 
S e n d complete resume including salary history and requirements 
to D a v e C o o p e r , Professional Placement, Dept. A W , 3718 North 
Rock R o a d , Wichita, K a n s a s 67226. 

An Equal Opportunity Employer 

U N I V E R S I T Y O F C A P E T O W N 

SENIOR LECTURER-
DEPARTMENT OF ELECTRICAL ENGINEERING 

Applications are invited for the above post. Appointment, according tc qualifications and experience, will be on the salary scale 
R8 460 χ 360 - R9 900 χ 450 - R11 250 per annum. 

The incumbent will be required to teach and conduct research at under- and post-graduate levels. Specialization in Electric Power 
Systems will be a recommendation. 

Applicants should submit a curriculum vitae, stating present salary, research interests and publications, when available if appoint-
ed, and the names and addresses of three referees. 

Memoranda concerning the position and general conditions of service should be obtained from The Registrar, Room 1, University 
of Cape Town, Private Bag, Rondebosch, 7700, by whom applications must be received not later than 7th June, 1976. 

Appointment will be subject to a satisfactory medical examination. The University reserves the right to appoint a person other than 
one of the applicants or to make no appointment. 

Sales Engineer 
B a c h e l o r of S c i e n c e in E l e c t r o n i c E n g i n e e r i n g o r P h y s i c s fo r S a l e s 
E n g i n e e r p o s i t i o n in our D a y t o n , O h i o o f f i ce . Prefer s a l e s o r d e s i g n 
e x p e r i e n c e in e l e c t r o n i c c o m p o n e n t s or s y s t e m s . 
T r a v e l r e q u i r e d . B a s e salary c o m m e n s u r a t e w i t h e x p e r i e n c e a n d a b i l i t y , 
p l u s c o m m i s s i o n , prof i t s h a r i n g , car , a n d e x p e n s e s . C a r e e r p o s i t i o n 
w i t h e x e c u t i v e p o t e n t i a l . 

S e n d r e s u m e wi th c o m p l e t e sa lary h i s t o r y to h o m e o f f i c e : 

SEMTECH CORPORATIO 

652 M i t c h e l l R o a d , N e w b u r y Park, C a l i f . 91320 

An Equal Opportunity Employer M/F 
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sleeves. It concerned a possible method of 
obtaining actual photographs of scenes from 
hundreds, or even thousands, of years before 
the invention of photography. However , one 
article, "Russians use Stroke method to de-
blurr space photographs,"on the Focal Points 
page of the February 1976 Spectrum (p. 20), 
has caused me to change my mind. It is still a 
very long shot, but the rewards make it worth 
consideration. A s the subject is outside my 
area of competence, I offer it to anyone who 

is willing to gamble time and money on the 
Idea. 

There are three cases that could lead to 
recoverable photographs, in theory. All are 
based on the fact that all materials are light 
sensitive to some degree. T h e sensitivity of 
most materials is many orders of magnitude 
lower than silver-based photographic materi-
als, but it is not zero. Furthermore, medieval 
alchemists had a proclivity for working with 
precious metals and their compounds, so 
some fairly sensitive materials were exposed 
to light in those days. 

In case one, light passes through a natural 
lens and falls on a surface at the proper dis-
tance to receive a reasonably wel l - focused 
image. The lens might be a goldfish bowl , a 
wizard's crystal ball, or similar object. If the 
arrangement remained undisturbed for a 
considerable period of time, the cumulative 
effect of the projected image on the exposed 
surface may have left an imprint that could, 
with modern technology, be recovered. Of 
course, only stationary objects would be re-
corded. Moving objects, such as humans, 
would not, as the exposure time would be too 
short. One possible exception might be In the 
case of the alchemist's laboratory, where si l -
ver compounds were used. 

in case two, light passes through a pinhole 
into a darkened area. I remember seeing a 
room without lights several years ago where 
light passing through the keyhole projected an 
image on the opposite wall . Although the 
image was so dim as to be almost invisible 
when one first entered the room, after the eyes 
became adapted to the low light level the 
image was surprisingly bright. I spent consid-
erable time in the room, fascinated by the 
image of the courtyard outside, with inverted 
people walking past. Ancient castles would 
seem to be the logical place to look for this 
type of image, especially in the dungeons. 

Case three opens up the field considerably. 
This case concerns Images recorded holo-
graph ically, as there is no need to have any 
kind of lens or pinhole present in order to 
record the image. In theory, everything that has 
ever taken place has been recorded in this 
manner, although the extreme faintness of the 
images, superimpositlon of later images, and 
recording with white light rather than a single 
wavelength have all conspired to make re-
construction of these images extremely diffi-
cult. Even so , in some instances, recovery of 
these images just might be possible. 

1 sometimes wonder, if just possibly, the 
centurion in charge of the crucif ix ion might 
have been carrying a silver shield that had 
been wet with salt water while traveling by ship 
from Rome to Palestine, thus producing a thin 

32 IEEE s p e c t r u m MAY 1Θ76 



film of s i lver chloride. Or , perhaps, was there 

a camera obscura in ancient Pompei i , where 

lava and cinders have protected the faint im-

ages from light for almost 2000 years? Cou ld 

this letter possibly stir some genius to solve the 

fantastic problems that stand between this 

dream and reality? 

O K , let the men in the white coats in—I will 

go peaceful ly. 

Viron E. Payne, Sr. 

Msrritt Island, F!a. 

OUCH!* 
I am sitting here reading the N e w Product A p -

plications sect ion in the January issue of 

Spectrum (pp. 95-99). I suddenly have a deep 

desire to wish that your C M O S R A M S would 

take a big byte out of the S O S R A M of the 

C M O S / S O S . In that way, maybe the whole 

4-kb N M O S dynamic R A M would start E P -

ROMing. 

R. Kessler, Omaha, Neb. 

[* Ovines LAimuzzled Can Mi r t l—Ed. ] 

Avis and hertz 
In the December 1975 Spectrum (p. 25), 

Sooyoung Chang proposed the new term 

edison for the SI unit of magnetic reluc-

tance, wh ich presently goes under the self-

explanatory name ampere-turn/weber (or 

henry"" 1 ) . T h e convention was long ago 

adopted, however , of calling reciprocals by 

names spel led backward, as in the case of 

mho. Thus , the unit of elastance is the 

daraf, and the unit of magnetic reluctance is 

the yrneh. 

Since the cyc le /second is now called the 

hertz, the proposal has been made e lse-

where to g ive a similar name to the unit of 

angular veloci ty (the radian/second), v iz . , 

av is , with aves as its plural; but this is for 

the birds. It would seem most appropriate 

that that unit should be g iven the name of 

Edison, inventor of the phonograph. 

I hope this suggestion does not appear 

unduly revolutionary. Turning it around, I 

take noside in this regard to mean second 

per radian, but I hope we can avoid adopting 

unnecessary new terms. 

Nelson M. Blachman 

GTE Sylvania Incorporated 

Mountain View, Calif. 

Help 
Henry B. Brainerd, a Senior Member of IEEE, 

is working on a history of railroad signals. He 

is interested in source material from the ear-

liest days to about 1930, but especial ly from 

the late 1860s to the early 1900s. 

Mr. Brainerd has compiled a list of unan-

swered questions that he will send to anybody 

interested. He will appreciate all available help. 

T o avoid duplication and risk to valuable 

material, p lease do not send anything irre-

placeable without first inquiring. In most cases, 

photocopies o r microfilm will serve equally 

well . Mr. Brainerd's address is 10 Upland Road, 

Weilesley, Mass. 02181 .—Ed 

New IEEE Short Course on 
MICROPROCESSORS 

Schedule now 
for Fall 1976. 

MICROPROCESSORS I: 
A one-day introduction and 
overview of technology and 
applications. 

MICROPROCESSORS II: 
A two-day expanded treatment 
of design and applications 
considerations. 

MICROPROCESSORS III: 
A five-day in-depth course featuring 
"hands-on" microcomputer lab 
experimentation. 

The course comes to you. 
Courses may be sponsored by 
IEEE Groups/Societies, Regions or 
Sections—or any other IEEE 
organizational unit. In-plant (on-site) 
presentation at your facility can also 
be arranged at a time convenient to 
your staff. 

For full details on these and other 
available IEEE Short Courses, 
contact: Mr. V. J . Giardina, IEEE 
Service Center, 445 Hoes Lane, 
Piscataway, N.J. 08854. Phone: 
(201) 981-0060, Ext. 174 

C i r c l e N o . 33 o n Reader S e r v i c e C a r d 
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Is your life insurance 
really adequate today? 

E-5 
Administrator, IEEE Group Insurance Program 
1707 L Street, N . W . - S u i t e 700, Washington, D C . 20036 

Please send me additional information on the I E E E Life 

Insurance Plan. 

Name Age 

Address 

City State Z ip 

I am also interested in the: 

• Disability Income • Major Hospital-Nurse-
Protection Plan Surgical Plan 

• Excess Major Medical Plan • ln-Hospital Plan 

• High-Limit Accidental Death 


