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100 years
of ABB Review

Looking back on a century in print

ANDREAS MOGLESTUE - History is
more than the recording of chronology.
Although the great milestones of
political change, of wars and of
landmark achievements may form

the skeletal backbone of history, what
breathes life and context into our
understanding of the past are the
smaller events that are handed down to
us: the memories, photographs, facts
about everyday life and objects that
each tell a story. Much of the great
fascination in looking back over ABB
Review’s 100 years lies in the latter.

1914

BB Review'’s predecessor jour-

nal, BBC Review', was first

published in July 1914. Its ini-

tial purpose was to inform
sales agents and business partners of
the company’s products, developments
and activities. In later years, distribution
grew to encompass a broader reader-
ship including customers and suppliers,
consultants and journalists as well as
universities, educators, students and lay
people with an interest in technology.
Many engineers who later came to work
for ABB began to read ABB Review in
their student days and were inspired in
their career choice by the company’s
technological prowess. Similarly, many
trade journals regularly publish articles
that were first seen on the pages of ABB
Review, and illustrations and diagrams
from its pages have been republished in
university text books. Part of the jour-
nal’s appeal lies in its aim to be as objec-
tive as possible: Although it clearly speaks
from an ABB perspective, ABB Review
strives to remain factual and unbiased in
the claims it makes.

1921

o
nPD Sl
A

Over the last 100 years, the pages of
ABB Review have featured a staggering
number of contributions on a broad range
of subjects. Some articles covered the
predecessors of products still manufac-
tured by ABB. Many of the statements
made in these articles are still surpris-
ingly valid today. Other contributions re-
flect developments that were not pursued
further by the company or that devel-
oped in a different way than expected.

Besides documenting this progress, the
archives also present other insights. The
style of publication has clearly developed
over time — not just in terms of the devel-
opment of typography, the gradual intro-

Title picture

This was the cover of the first-ever edition of BBC
Review. The photograph depicts the Swiss National
Exhibition held between May and October 1914 in
Bern (Switzerland).

Footnote

1 Although BBC's full name was “Brown, Boveri &
Company,” the journal was spelled wihout the
comma — The Brown Boveri Review.
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duction of color photographs or ques-
tions of style or presentation, but also in
the manner in which articles are present-
ed. Early issues make more liberal use of
mathematical proofs, detailed circuit dia-

had its own publication, ASEA Journal.
The latter was some years older than
BBC Review, having first appeared in
1909. The company merger also led to
a merging of the two editorial offices
and ABB Review builds on the tradi-

mat and more advanced tablet versions
for iOS and Android.

Space constraints mean that the histori-
cal clippings presented in the following

grams and construction drawings than is
the case today. This may on the one hand
be driven by concerns over the need to
protect intellectual property, but also by
changed reader expectations and subtle
changes in the positioning of the journal.

BBC’s sister company, ASEA (with
which it merged in 1988 to form ABB)

Remembering the founders

Charles Eugene Lancelot Brown and Walter
Boveri jointly founded BBC on October 2,
1891. Although both men came from an
engineering background, Boveri grew
increasingly active in the stewardship and
growth of the company whereas Brown
continued to focus on engineering challenges.
Their names are remembered today in the two
Bs of ABB. Both men passed away in 1924.
As far as the editorial team can ascertain,
theirs were the only obituaries ever to have
been published on the pages of this journal.

tions of both predecessor journals.

Today, ABB Review is distributed to
more than countries and published in
five languages. Almost 60,000 copies
of every edition are printed. There is
furthermore a growing electronic distri-
bution, both using a “classical” pdf for-

4-){.,_, =

pages must appear in a much abridged
form in the print and pdf versions. The
tablet version contains more extensive
versions of some of the items.

Andreas Moglestue
Chief Editor, ABB Review
Zurich, Switzerland

andreas.moglestue@ch.abb.com

The death of C. E. L. Brown, which took place at Montagnola near
Lugano on the morning of May 2* after a brief illness, marks the
passing of a figure which had already become almost legendary in
the world of electrical engineering. This is partly accounted for by the
fact that Brown retired from active participation in electrical affairs
thirteen years ago, but is, perhaps, to a great extent due to the atti-
tude of a younger generation, which takes for granted the achieve
ments of the past and, striving onwards, finds but little leisure for
considering pioneer work carried out before its time. Thus, there is
a tendency to forget to whose genius we owe so much of the progress
which has been made in the design and construction of electrical
machinery.

Charles Eugene Lancelot Brown was born at Winterthur in
Switzerland on June 17%, 1863, the son of Charles Brown, an en-
gineer well known as the originator of the bayonet-type [rame and
the Sulzer drop-valve steam engine. After one year's apprenticeship
with M. Burgin in Basle, he was engaged in the spring of 1885, when
hardly 22 years old, by the Oerlikon Engineering Works, and two
years later was put in control of the electrical department. This marks
the commencement of an exceptionally fruitful career.

Dwuring his first years with the Oerlikon Company, Brown de-
voted his energies to the development of the direct-current system,
and particularly to the production of practical direct-current machines.

The founders of ASEA, Ludwig Fredholm
and Jonas Wenstrém passed away in 1891
and 1893 respectively, before the birth of the
ASEA Journal.

THE BrOwWN BOVERI
REVIEW

SINEE B < UWPaRT Ll

Bul a few months have clapsed since we recorded the death of the genial inventor
and designer C. E. L. Brown, and now his nearest colleague and the co-founder of our
firm, Walter Boveri, has followed him on the last journey. His passing away has de-
prived the Swiss electrical industry of its most outstanding personality, and no deeper
loss could have been sustained.

W. Boveri was born in Bamberg in the year 1865, and after a course of engineering
training at Nuremberg, he came to Switzerland when 20 years of age. Here he en-
tered the Oerlikon Engineering Works, where, under the direction of C. E. L. Brown,
the manufacture of electrical machinery was just being undertaken. Boveri, who sub-
sequently took charge of their erection department, assisted throughout the develop-
ment of the direct-current machine there, and in the year 1888 carried out the
erection and setting into operation of the first clectric power transmission scheme
from Kriegstetten to Solothurn. In 1891, after a period of six years with the Oer-
likon, Company, he and C. E. L. Brown, with whom he was closely associated, founded
the firm of Brown, Boveri & Co. at Baden.

In the early years following the foundation of the firm, Boveri devoted himself, as
at Oerlikon, to the planning, installation, and putting into operation of both small and
large plants. The unusually good results obtained with Brown's designs, however,
soon resulted in a very rapid increase in the activity of the Baden works, and it was
not long before Boveri was faced with work of a very different nature. The pro-
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The Hollerith machine

The Hollerith classification system permitted the automatic
compilation of statistics. Data were stored by punching
holes in cards. Counters were triggered by electrical
connections. Herman Hollerith’s machines were used in
the 1890 US census, permitting the counting to be com-
pleted in a year (the previous 1880 census had taken eight
years). The Hollerith machine can be considered an early
computer.

Hollerith’s invention was initially patented, but because of
its universal significance in improving the handling of data,
the US government removed this restriction in 1910. BBC
was one of the companies to benefit from this.

Punched cards were first introduced in the 18th century and
used to “program” textile looms and musical machines. Later
they were used for data storage and the programming of
computers.

It is interesting to observe that today’s DVDs still rely on
microscopic holes to store data.

The Brown Boveri Review, November-December 1914
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JUAN CAROSIO, A BIG MODERN HYDRO-ELECTRIC POWER STATION
I PERLU.

Throughout its long history,
ABB has equipped countless
power plants, many of which
are still generating electricity
today. This one is in Peru’s
Santa Eulalia Valley.

A drisien 8 o, dev. of 1t desage of e geters wud
[ Makutchyier e Ty e dgear of tha waw
Cop st st bt i P, Flatis, ol o et
f Ui et wed Pty drrims G e e el e s
vk s @ dmmiptinn o e rdeg S 8 e e M

A reew bydrecloctric bighdead plant of 5 17,150
H.F, gutpat {Fig. 1} hes bees built by the Emprosas
Eltstricas Asesisdii, Limn,
s e Santa Bulalia valicy,
&% T m above sea level
anad st about &0 km fror
the pows ol Lima. Tha i
one of the bigpest bydre-
clecivic  power  Slalions
body, s» far, in Sowik
Amesica, Thanks bo Pheir
wide experience s bydro-
ehectmic  wiwtiow  work,
Baown Bovenl were givea
e cader boa ihe entive elec-
bl espepneat, Tha power
stution cordorms tothevory
Latest conegdinna in pawer
plme design, ol being
eliminated m far m pos
witde s an insclabing agrat

The Brown Boveri Review,
October 1939
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A century of hum

A trio of BBC transformers are the same
age as ABB Review

SALLY DURRANT - They started
service before the invention of the
toaster, the TV and the Internet.
Qantas and Canberra weren’t even
born yet. And two world wars, the
Beatles, Britney Spears, Monty
Python, spaceflight, penicillin and
Velcro also impacted our world for
better or worse over those years.

So what has withstood the test of time?

Three ABB power transformers have
been stalwarts in the rural Victorian
landscape of Australia for the last

100 years, actively doing their business
for local utility SP AusNet. The trans-
formers were part of a zone substation
supplying the local area which also
included two hydrogeneration
companies.

SP AusNet’s Project Manager for
Capital Delivery and Engineering, Neil
Sequeira agreed. “These ABB trans-
formers were way over engineered and
built to last,” he said. The only loving
care they seemed to require was to
feed their thirst for oil. Well you
wouldn’t deny a 100-year-old a drink

every now and then! Happy 100th birthday transformer
1, 2 and 3. May you enjoy your
The three grand old dames (or gents, well-deserved retirement!

depending on your point of view) are

being retired not because they aren’t

pulling their weight, but because the

SP AusNet substation is being rebuilt.

One of the transformers will be shipped

to ABB’s Moorebank, Sydney facility

where it will live out its twilight years

under the shade of a gum tree as part of  Sally Durrant

a display of old and new — a testament Moorebank, Australia

to the great technology ABB continues ABB Corporate Communications

——— L —

: - The three 9 MVA 22/66 kV GSU transformers are
to invent and reinvent. sally.durrant@au.abb.com just as old as ABB Review. They were supplied

by BBC in 1914.

10 ABB review 2[14
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THE ELECTRIC DRYING OF GRASS, A PRESENT-DAY WAR-TIME
ECONOMIC PROBLEM FOR SWITZERLAND.'

This article sefs forth the importance of awtificial grass drging.
dn arder #0 obfain concentrrted fodder from Bose-grown grass, especially
Jrom the point of view of the Swisa food probiem. The drging pre-
wessen, which hawa been applied up i to-day, consuming considerable
gquantitics of heat, are compared fo the new drying process develsped
dy Browa Boveri which is eharactericed by beat recuperntion and electric
heating. The adoantages inkerent to the mew process, from a fechnical
@ cosmemicol point of wiew, are demonatrated by figares,

I. SCARCITY OF FODDER.

'HE. supply of food stuffs to Switzerland has become

wvery difficult under present conditions. For this
reason, the “Wahlen” cultivation programme, which
aims at making the country as sell supporting as
possible, has met with whole-hearted approval.

A part of this plan is devoted to the creation of
sufficient fodder to feed the cattle which are essen-
tial to keep up the meat supply and dairy products.
Here the most difficult problem is to get sufficient
fodder rich in albumen and which in normal times can
be easily imported. All the countries which are at war

- or affected by the war, in the European zone where
- rains are plentiful, are faced by the same problem.

And all these countries hope to remedy this lack by
drying green fodder grown at home.

The problem presents itself in a peculiar form in
Switzerland, Drying requires heat and the present
meager imports of fuel hardly cover the bare require-
ments of the population for heating and cooking; this
leads to the question of how much aid can be ex-
Pected from heat generated from electricity.

Technically speaking, drying grass and generating
heat electrically for that purpose are compatible pro-
Cesses hecause the first is a summer process and the

! See Bulletin SEV of 1941, pages 41—48, G. Brunner
“Die wirtechaftliche Grastrocknung”.

Diecimal index 621.369.21 6333

second can be carried out in summer most advan-
tageously thanks to the abundance of water power
at that season. However, this happy conjunction is not
without certain drawbacks.

II. DRY GRASS.

Many whe have witnessed fine fields of grass rotting
under the heavy downpours of a rainy summer may
have wondered if it would not be possible to dry grass
by artificial heat. However simple the idea may seem,
it is a difficult one to put into practice, because the
process used must be an economical one.

Grass, like all vegetables, contains, when fresh, only
a little under 20°/s of dry substance containing nour-
ishment and sometimes no more than 10%s thereof,
All the remainder is water which must nearly all be
climinated if it is desired to obtain the nourishing
substances in a form which can be conserved for a

iderable time. The ing amount of water in
the dry stuffs should not much exceed 10%, on an
average, if mould is to be avoided.

Thus, from a 100 kg of grass, 80 kg or more of
water must be drawn off. Very little can be accom-
plished by pressing and this only at the expense of a
loss of valuable juices; the only thing to do is to
eliminate the water under the form of steam. However,
it takes heat to transform water into steam. As is
known, the heat of evaporation for a kg of water is
about 600 calories under vacuum and rises theoret-
ically to over 700 calories when atmospheric air is freely
admitted. In practice, up till now, no grass drying
apparatus has consumed less than 1000 calories and
this figure is generally ded iderably, This
means that to dry 100 kg of fresh grass which will

Drying grass to make winter fodder for cattle?

And that using

electricity? ABB Review has no

shortage of articles on unusual applications.

The Brown Boveri Review Review,

April/May 1941
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The wristwatch connection

BBC’s contribution to the LCD

ANDREAS MOGLESTUE - ABB and its
forerunner companies have never
been shy to break new ground and
pioneer new technologies. Some of
these escapades have taken the
company well outside its usual market
segment. At times, BBC was in the
market for such devices as domestic
ovens, fridges and floor-polishing
machines. It was also once at the
heart of a fashionable wristwatch.

its intermediate phase. He hence
dubbed it a “liquid crystal.”

In 1962, Richard Williams of the Radio
Corporation of America (RCA) showed
that the alignment of liquid crystals

of p-azoxyanisole could be influenced
by electric fields. His RCA colleague,
George Heilmeier, made this realign-
ment visible through the use of dyes,
paving the way for LCDs. In circa 1968,
Sharp com-
menced research
in the area, recog-
nizing the technol-
ogy'’s potential for
calculator displays.
The first such
calculator was
launched in 1973.

In 1969, BBC
began a joint
research effort
with Hoffmann

La Roche. Initially
this was based

in BBC’s research
center in Dattwil

Prototype of a patented passive-matrix super-twisted nematic LCD with
540 x 270 pixels

Today, the concept of a digital watch is
mostly associated with the 1980s era.

It is easily overlooked that the concept
of the liquid crystal display (LCD) is
much older. The Austrian botanist, Fried-
rich Reinitzer, is generally credited with
having first observed (in 1888) a material
displaying a curious intermediate state
between solid and liquid. He shared his
observation with the German physicist,
Otto Lehmann, who investigated it
further. Lehmann noticed that the
substance (cholesteryl benzoate) had
the refractive qualities of a crystal during

12 ABB review 2|14

(Switzerland),

which had been
inaugurated two years previously. The
research effort soon bore first fruits,
with Wolfgang Helfrich and Martin
Schadt patenting the twisted nematic
field effect in the following year. Cells
using this effect displayed a greater
sharpness and lower power consump-
tion than previous LCDs. Hoffmann
La Roche withdrew from the collaboration
in 1972, but BBC continued developing
the technology. A first production line
was set up in BBC'’s tube factory at
Birrfeld (Switzerland) in 1973. The
following year, an entirely new factory

was opened in Lenzburg (Switzerland).
It was expanded to 4,370 m?in 1978.

The compact size and low power
consumption of the displays made them
ideal for wristwatches. In the early years,
BBC collaborated with several small-
volume Swiss watchmakers, but the real
breakthrough came when CASIO was
brought onboard. The innovative
Casiotron wristwatch that was launched
in 1974 used a BBC LCD. The Casiotron
was not only the first LCD watch to be
produced in large numbers, but also the
first with a built-in calendar (even taking
into account leap years).

In later years, BBC added the backlight-
ing concept that is still used for LCDs
today. In 1983, the company invented
the super-twisted nematic LCD, repre-
senting another great leap forward in
terms of the crispness of the display
and resolution. This technology was
used in the Nintendo Game Boy and
early mobile phones. BBC benefitted
from this mostly through patent income
as the company’s own production was
already being ramped down. The facility
in Lenzburg is today a center of power
semiconductor manufacturing.

Andreas Moglestue
ABB Review
Zurich, Switzerland

andreas.moglestue@ch.abb.com

Further reading

H. Kawamoto, “The History of Liquid-Crystal
Displays,” Proceedings of the IEEE, vol. 90, no. 4,
pp. 460-500, Apr. 2002.

P. J. Wild, First-Hand: Liquid Crystal Display
Evolution — Swiss Contributions,
http://www.ieeeghn.org/wiki/index.php/First-
Hand:Liquid_Crystal_Display_Evolution_-_Swiss_
Contributions



What we today call electromobility is
no new field for ABB.

The Brown Boveri Review,
January/February/March 1942

Fig. 16, Passengor molor ear converted te electrle drive *Fiat 508 Topslinae'.
Outpat 42 H. P, lead battery 0 Ak {for ten-hour discharge), 81 V, showing bow the
battery is built in.
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Moving transformers in 1908 (above)
and 1937 (left)

The Brown Boveri Review,
November/December 1942
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COMPARATIVE STUDY OF SOME PROBLEMS
OF A.C. AND D.C. POWER TRANSMISSION. THE D.C. TRANSMISSION
READY FOR PRACTICAL APPLICATION.

The artiele campares the soonsemic and scme fechnisal napecly of
s fmo mathods of fransparting elaciris pocer. Bath A, C. and D.C.
tranumitnion have pregresssd conidurably in recesd poars and if i
secsmery themfes . reven warlier concliesions as fo thelr relative

uwmm.ru.ncu-.mn..rmunrqrm
parely experimentsl moge that an induatriol insfullation of @ eries
impartince swould be eniely justified.

HE realization of the decreasing world reserves of

coal and other fuels has led to a rencwed interest

in the possibilities of utilizing all existing sources of

hydro-power. Since most of the sites situated near to

the consumers are already exploited, it will be neces-
sary in a not too distant foture to build hyd

Decimal It G313 051
in excess of 200 to 300 km D.C. is more economical,
Since then our research in both directions has com-
tinued. A thorough investigation of A.C. transmission
stability has shown that intermediate synchronous con-
denser stations are not absolutely necessary as was com-
monly believed before. By using special induction type
{asynchronous) generators, or by applying novel methods
of field control to otherwise normal synchronous alter-
nators, it appears possible to-day to bridge much longer
distances than was thought practical a short time ago®.
This discovery necessitates a revision of our previous

that are increasingly vemote from the ultimate load
centres. The question of how to tramsport over very
long dist the power produced is b ing maore
and more important therefore. [t is generally adnntkd
that D.C. is more advantageous economically if the
transmission distance exceeds a few hundreds of kilo-
metres, but it remains to be shown beyond which
point the standard A.C. system loses its superiority.
Should this transition occar at relatively short distances
D.C. would immediately become applicable not only
for super-transmissions, but also for large intercon-
nections between to-day mnghl.munng networks. It is
obvious, however, that are not

The main resson why D.C. is at an advantage over
very long distances is the fact that a D.C. transmission
line is much less costly than an equivalent three-phase
circuit. This is demonstrated in Fig. 1, which gives
the first cost of the two kinds of lines for variable
amounts of power to be transmitted. The comparison
is made for double lines on single towers, i. e. for
six wires in the case of A.C. and four and two wires
respectively for D.C., in addition to the ground wire.
Both lines are laid out for one per cent loss per
100 km. The price figures shown are based on average
pwwar (1939) costs of construction and inclode copper

conchsive until it has heen definitely established that
the converting equipment required at sending and re-
ceiving stations is sufficiently reliable for the capacities
involved. It is onc of the purposes of this article to
show that this point has been reached to-day.

(2} Comparison on the Basis of Cost.

On the oceasion of the 50th anniversary of Brown
Boveri in 1941, we made a comparison of A.C. versus
D.C. transmission on an economic bastis'. The result
of our studies seemed to indicate that for distances

* Brown Boveri Rev., October 1941, page 249,

ASEA is
the first
company

world to
manufac-

synthetic
diamonds

1952

Jonas Salk
develops a

vaccine
against

poliomyelitis

(polio)

14 ABB review 2[14

galvanized steel ground wire, earthing of
the towers, insulator strings, fittings, hot process gal-
vanized towers, foundations, erection, right of way,
prospecting and planning, and incidental expenses’. A
comparison of curves 1 and 2 shows that the double
D.C. line is over 30%; less expensive than the equi-
valent A.C. line. A defective cable puts one half of
the A.C. circuits out of commission, but only one
quarter of the D.C. circuits, as it is still possible
to operate the remaining conductor of the defective
line on full current and half the voltage by utilizing

% This question will be fully dealt with in a later issue
of this review.
* Cost figures by courtesy of Motor Columbus A.G.
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Fig. 1. — First soste of thres-phase sad D.C. Tinea for diffyrest deslgn
Tends, based an prewer prices (1938).
1. Daublo-cireult thean-phass transmission for opersting voltages of 1 50
te 400 V.
2. Coublecircult DL,
. Single circull D.C. traramdssion for aparsting 0 vellages of 300 10 800KV,

The cost figures given ses for lires of sqesd loss (15 pév 100 k).

0 much lowar Tuan that of thres-shas

B3 per curvw 1 I8 aquivelent to & D.C. bne e curns 3, which
shows what schaetages v 15 be saprcied fram thls possibaity,

the earth as return path. If full advantage is taken
of this possibility one is led to compare an A.C. line
as per curve 1 with a D.C. line as per curve 3. In
both cases a defective cable reduces to one half the
power that can be camicd by the remaining eircait.
The inherent reliability of the D. C. line shoald be rather
higher since there is less likelihood of a defect with
two wires than with six. On the other hand it must
be admitted that the conversion from A.C. to D.C. and
vice versa introduces additional equipment which may
itsell be the source of trouble. This risk can be reduced
to any desired degree by providing spare converters,
The difference between curves 2 and 3 represents the
possible savings if emergency operation with earth return
is considered uncbjectionable. In this case the D.C.
line costs less than one half of the six conductor A.C.
line as per curve 1.

The assumption that temporary ground retumn is
permissible must oot be made for D.C. transmission,
but in a similar way for A.C. Gansmission as well.
As a matter of fact, we are quite convinced that extra
high voltage A.C. transmission will rely on solidly
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T 1]
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Fig. 2. — Flest seals of svarhand asd eabls lines for 0.C., for diffarent
dasipn Bady, Based en presr prices (193%).

1. Cable Bea for 400 %0 700 KV,
2. Dwarbasd fne 300 % 800 kV (dessical with curve 2, Fig, 1)

The cost figurss ghen see foe lises of equsl bean (18 240 100 kw)

First conts of serhend s msd cobles differ Nithe from sach cthar.
With 0.C. treasmission 1 should ke seonomically frasble 1o bulld kag
distaeze sabls Transmissices.

grounded neutral operation’. In both cases unsym-
metrical communication circuits are, of course, subject
to interference during certain kinds of faults, so that
this problem must be tackled at any rate. We are con-
fident it can and will be solved regardless of the
method of power transmission eventually selected.

As mentioned above a D.C. line is much less ex-
pensive to build than an equivalent three-phase live.
This is due to the combined effect of a number of
canses, the most important of which are the following: —

1. The smaller number of conductors entails fewer
insulators and simplifies the tower design.

s

A given line can be operated at a higher voltage
with D.C. than with A.C. The voltage to earth can
be increased in the ratio of /2:1, the voltage
between conductors (as determined by corona),

“\V—a»ss_

theoretically, in the ratio

3. Since there is no skin effect with D.C., hollow con-
ductors are not necessary except for extremely high

* Th. Boveri: Bull. Schweir. Elektrotechn. Ver. 1944,
. 270,
Brown Bovesi Rev., October 1941, pp. 281 and 303

The arguments for using DC transmission
to integrate renewable generation are far
from new, as this 1945 contribution shows.

Despite BBC’s early activities, it was the
ASEA side of the company that established
early leadership in the field of HVDC (see
also page 33 of this edition of ABB Review).
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Long before MATLAB™ was invented,
ABB Review was already using 3-D
depictions to present results.

The Brown Boveri Review,
October 1946
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There’s nothing new about using
refuse as a fuel.

Brown Boveri Review,

July 1969

Steam and Power from Refuse

The question of refuse incineration combined with sieam
and power generation is discussed,

This method of refuse disposal, its requirements and
comequences, are still not widely known.

It is known that, beyond a certain annual volume of
refuse, the running costs (including capital charges) of an
incineration plant can be lowered appreeiably by using the
heat to produce steam and clectricity, which is thea sold,
‘When the electricity undertakings negediate tariffs for pur-

626,492 621.182

ASL 1621901

upon the combustion process gives rise to slag and

flue gases. Because of the high temperatures in the

boiler furnace, the slag can be considered as sterile,

with no risk of decompesing. It can be safely dumped
or used for some other purpose.

Refuse burns at temperatures between 900 and

1000 *C. Odourless flue gases can be guaranteed only

chasing clectricity from p plant,
boweves, the agresd rates should be such that sales of
electricity lower the specific cost of incineration per ton of
refuse, Purchase prices between SFr. 0-08 and 0-05/kWh are

generally sufficient.
An example of & project, based on practical data, illus-
trates the advantages of this methed of incineration.?

Introduction

As industrialization and population density in-
crease, so too do the problems and necessity of
efficient refuse disposal. The specific quantity of
refuse per head of population rises every year by
several per cent, though there are certain differences
between rural, urban and industrial areas. It requires
a specialist to appreciate the problem in all its
aspects and, despite its complexity, to find a simple
but economical solution,

Refuse Incineration

It has been clearly demonstrated that the most
hygienic way to dispose of refuse is to burn it, where-

1A film produced by the Swim Asociation for the Pro-
tection of Water and Air against Pollution entithed “Waste—
the Penalty of Affluence” and presented to the 4th Inter-
naticnal Congress of the International Research Group on
Refuse Dispesal (IRGR) on Znd June 1969 in Basle came
to the same conclusion as described in this article.

BBR. 7-69

First
calculator is
invented

if the b gases pass through a zone of
temperatures high enough to eliminate smells, i.e.
about 800 °C, The hot gases must also be cocled
and cleaned before they are discharged from the
chimney into the atmosphere. To be filtered, they
must first be cooled to about 300 °C. This is usually
done by injecting water or adding celd air. The heat
remaining in the flue gases is thus removed with-
out being utilized.

It is here that economic considerations enter into
the picture. The heat in the flue gases is energy, and
this energy can be used to generate steam and
electricity.

Steam and Power Generation

The calorific value of refuse increases year by year,
The annual mean value for urban conditions, for
cxample, has now passed 2200 kealfkg. This refuse
thus has almost the same calorific value as young
brown coal which, despite its low heat content, is
used in some countries for generating electricity.,

Assuming this calorific value of 2200 kealfkg and
a bailer efficiency of 65%, one ton of refuse produces
roughly 23 tons of steam. Generated in a well de-
signed beiler, this quantity of steam can be passed
through a condensing turboset and produce up to
500 kWh.
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Fig. 118, — Brown Baveri radiotelephony squipmant for Paris City Palice

This equipmant parmits excellent telephona communicatlon between patrol
carg and pelice headquasters within a 50 km radius,

Radio equipment for the Parisian police.

The Brown Boveri Review,
January/February 1949
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1974

Installing power equipment in northern Canada
sometimes called for unconventional methods.

The Brown Boveri Review,
July/August 1955
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YoL. a, “L’T
THE MAGNETOSTRICTIVE RESONATOR
AND ITS USE IN OSCILLATORS AND FILTERS .

Magnelostriciive resonstors are electro-mechanicsl osclisalory

systema, In which the slectrical and mechanical quantdios are

T

snsings practice] and thssretical sapacts of such elements and
duscrites thair construction and asplication.

S with all electro-mechanical principles, attempts

were alse made to apply the magnetostrictive effect

in resonant escillatory systems and electro-mechanical
el The first investigations into i

Jow temperature coefficient. For instance, all Brown
Boveri single-sideband PLC (power line carrier) sets
are equipped with magnetostriction oscillators without
thermostats.

‘Theory of Magnetostrictive Resonators

Dhue to the interaction of the magnetostrictive effect
and the mechenical behaviour of a (longitedinally)

resomators #s frequency-determining elements in tube
illators provided most ing results.? Comse-
quent an the high mechanical quality of such 1!
i was possible to attain a degres of stability quite equal
to that chtainable from quartz crystals. But the tem-
perature coefficient of the frequency for the particular
alloy used was much too large (g, = 107/°C) to
permit repl. of quartz by iction oscilla-
tors, The frequency vange was practically limited to
10-30 kefs. At lower frequencies the range was
restricted by the length of the rod. ot higher frequencies
pure electrical blanketed the et
effect.

By systematic investigation it has become possible to
develop magnetostiictive elements for the frequency
range 20-350 kefs, in which all earlier shortcomings
have been made good. By employing a suitable alloy,
subjected to special thermal treatment, for the vibrating
rod the temperature coefficient of frequency was reduced
to &, ~ 5107%/°C. Moreover, thelayout of the vibrator
and the selection of the magnetic working point made
it possible to avoid pure electrical resonances and to
ensure that the magnetodtrictive effect was large enough
throughout the entite frequency range to determine the
frequency definitively in cscillator circuits, As a result
af the qualities attained—high degres of stability and
small temperature coefficient—it is now possible to use
magnetostriction vibrators for the same purposcs as
quartz erystals without meeding o thermestat, due to the

4 G, W, Pieroe: Maguatostriction Oscillators. Proc. last. Radio
Eagrs, 1929, Val. 17, No. |, p.42-88.

wibrating rod, the electrical quantities in the coil surcound-
ing the vod are relsted 1o the mechanical quantitics.
Diepending on whether the rod is surrounded by one or
two magaetically decoupled coils, it is ususl to refer to
» two- or fourderminal network. The latter ix alea
knewn as & magnetostriction element.

Belore we commence to deduce the characteristic
equations, let us firet explain what is meant by magneto-
strictive effects.

I. If & sample of ferromagretic material i exposed
to a magoetic field, its geometrical dimensioas change.

2. 1f a sample of ferromagnelic material is in a
magoetic feld and mechanical strains are set up in it by
external forces, its state of magnetization changes.

A quantitive formulation of the magnetostrictive
phenomena is, for pressnt purposes, expressed by Joule's
and Villari's laws:

Joules law: I a rod of ferromagnetic material is
magretized axially, the change in axial
length is proportional to the change in
field strength and to the length of the
rod,
al=A1,dH (g constant) ]

Villari's law: If a vod of ferromagnetic material, pre-
magretized axially, i subjected to an
axial mecharical strain, the magnetic
induction varies in proportion to this
strain,

dB=ide (H constant) 2

where d = change of length of element dx
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Observe that the iction is independent of the rod, ded by a coil of N tums
direction of the field: and the magnetic. retum circuit, as follows:
Al=F(H)=F(-H) (3 TR b
f=4xiN- — | o dx= =
miN- 2 Jorde w}:mm R
LE, in the event of a sinusoidal field, it is desired that il

the change of length shall also be sinuscidal, pre-
magnetization is essential. The proportionality factor
4 for both equaticos (1) and (2) is called the magneto-
striction constant, although 1 is dependent on the pre-
magaetization H,. Depending on the material, 2 can be
positive or negative,

Deduction of the E far a M
Four-Terminal Network

from which, introducing

df _ 4N | di
n=Ng =ml"a

we obtain, for the internal field strength of the element
of rod d:

A da

B L o
AN pp W )

where 1= lengh of the rod

For an element of rod of constant eross-section and

length dx, the following equations of metion ave valid

in the x-axis (ignoring intemal friction) :

R, = reluctance of the rod,

Thus, by substituting in (7), we obtain the relation

between the electrical and mechanical quantities

@)
(3)

s == stiffness = |/E (E = Young's moduhs)
a = mechanical strain
P = specific gravity.

Further, for femomagnetic material, the appropriate

wersion of the magnetostrictive equation (1) must be

du L de Ra
=Y aHigge 0z

where &' =3 (1=47 4% us). For a sinusoidal impressed
voltage u = Uo™", the simultansous equatioss (8) and
(12} give the following scluticn:

a=donsye—jsomsingx—jeku(l - cosyx) (13)

T u—;%sin;'x+|hcoa 7ad kusinpx (14
@g=adhds (7 constant) % —~

whers 2=/ £ T pm AR

The lattes is true, provided the rod is premagretized ve e

by a dc. field and the alternating field bz H,. By
combining (4) and (6) and substituting o for dg/ds,
we obtain the following equation for simullancous
vaxistion of mechanical strain and field strength:

dv__ da di
=ty 0]

and from (5). substituting dojde for d2¢/de:

do__ do
Friatarm ®

Referring to the magnetostrictive law (2), we find
the equation of the magretic circult consisting of the

s, wy= arc mechanical strain and velocity ot the end
of the rod x = 0. If we substitute {10} in the equations
(13} and (14) with the boundary condition a, = 0 (i.e.
the rod has a free end), we obtain the dlectromechanical
transdiscer equations:

_ Nyl cosy ! sinyl
L :;m..[’w eyl tER Ty 09

iz

PR TR =
judeN Ty Ng

_[o_',;'l'mﬂ—_ﬂnrf_'_ risinrl—2(1- cosyl)
je 1-corri T T—coapl

19)
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Control room of a hydroelectric
power plant in Italy. ABB still
equips control rooms today

- although today’s equivalent
looks very different.

The Brown Boveri Review,
January 1955
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Manhauling equipment on sleds for
the La Doéle television transmitter,
Switzerland.

The Brown Boveri Review,
March 1955
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In 1988, ASEA and ABB merged to

form ABB. But this was far from
the first cooperation between the
two companies. As this article
documents, The companies

collaborated in a project to create
an HVDC breaker during the 1970s.

ASEA Journal,

vol. 48, no. 3, 1975

1998

World’s
longest
(1,990 m)
suspension
bridge, the
Akashi
Kaikyo,
opens in
Japan

ABB drives can take your car for a test drive.

Brown Boveri Review, March 1986

Four-Roller Test Rig for Four-Wheel Drive Vehicles
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First full
Web
presence
of ABB
Review

Apple
launches
the iPod

Australia and
Victoria with
the world’s

underground
transmission

[EEr——

2002

ABB links
the AC
networks
of South

longest

2003

First

ABB
Review in
Chinese

100 years of ABB Review

19



Brown Boveri Systems Control
One of the Most Modem
Baggage Sorting Facilities in the World
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Brown Boveri Review,

May 1986

2008

World’s
tallest
Ferris
wheel,
Singapore
Flyer,
opens in
Singapore
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s ABE

2008
Rdilways anhd

transpartation
Usain Bolt ABB opens
sets a new the world’s
men’s highest
100.m substation in
sprint the world’s
record of tallest build-
9.68s ing, the Burj
Khalifa, in
the UAE

2010

242

ABB
successfully
designs and

develops a
hybrid DC
breaker
suitable for
the creation
of large
inter-
regional DC
grids

of ihe Wischa Feirea Fegsnl Laute Eepaileig 2% Babaadoed

BBC supplied the motors, circuit
breakers and regulators for this 3 kV
DC, 1,00 hp locomotive headed for
Brazil in 1955. BBC has since its early
days been a supplier to the railway
industry, and still is today.

The Brown Boveri Review,
January 1955

2013

2013

ABB
Review
made
available
in e-reader
format




