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IFAC NEWS

Reports on past IFAC events

MEETING OF THE EXECUTIVE COUNCIL, CRACOW, JUNE 1964

The Executive Council of IFAC met in Cracow, Poland, from 16
to 19 June, 1964.

The application for membership of the Technical Chamber of
Greece was approved. This approval was confirmed since by the
National Member Organizations of IFAC and, therefore, Greece
is at present the 29th National Member of IFAC.

The Executive Council discussed aad adopted the President's
and the Treasurer's reports, the budget for 1964 and the re-
ports from seven Technical Committees (on Bibliography, on
Bducation, on Applications, on Components, on Publications,
on Terminology, and on Theory) as well as the reports of the
Advisory Committee and of the Honorary Editor.

Chairmen and Vice-Chairmen of all Committees as well as the

Honorary Editor and the Honorary Secretary were re-appointed
for 1965. In accordance with the Constitution, National Mem-
ber Organizations were asked to approve the postponement of

the next election of officers and new members of the Execu-

tive Council until the time of the 3rd IFAC Congress in Lon-
don in June 1966.

It was decided that the 4th IFAC Congress would be held in
Warsaw, Poland, in June 1969. The question of the date and
location of the S5th IFAC Congress in 1972 has been deferred
until the next meeting of the Executive Council which will
take place in Tokyo, Japan, on August 23rd and 24th, 1965.

Details of the 3rd IFAC Congress and of various symposia have
been worked out and are announced hereafter.

IFAC/RETAN SYMPOSTIUM ON SENSITIVITY ANALYSIS
DUBROVNIEK, AUGUST/SEPTEMBER 1964

This sympesium was held in Dubrovnik, Yugoslavia, from 31st
August to 5th September 1964, under the auspices of ETAN
(Yugoslav Committee for Electronics and Automation) and of
the IFAC Technical Committee on Theory. It comprised & work-
ing sessions during which the following 37 papers were read
and discussed:
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Session 1 - GENERAL PROBLEMS

Chairmen: Prof. R. T o m o
s s vie Yugosla
Do B, Brianms, N0 0 avia

- " i
Sensitivity analysis and invariant imbedding" by R. Be 11

man,R. Kalaba Ran
and Purdue University, awmmbw“ it~ o il e Sl

— L i
UMWNHMM%HW%&Wwow MH&ﬁWmﬁmecMwmom games to the sensitivity
nic Institute of Brooklyn, Q.m.b.“ AR R

- "The relation between :
i amic pro :
stviey anaigers® by g T PIOP e, Rethod end sensi-
urgy, Cracow, Poland, . my g and

- "The role of sensitivi i
e g e mwwmbmwwmum in engineering problems"
i ) versity of Belgrade, Yugoslavia,
ermination of component parameter variation by impulse

excitation. Invers i
State Universiiy, M.MWMWPﬁquﬁwa by H.R. W e e d , Ohio

8
ession 2 - EXISTENCE AND CAICULATION OF SENSITIVITY FUNCTIONS

Chairmen: Mr. H.F. M e i
v, Hadls BBilnger, U.8.4)
Prof. ML. Bykhov s kii , USSR

- Dgﬁ nou&ﬂHOE hOH- s S ﬂm.cw.ﬂw GOWHHFOPQHHWW b t- de
en H.
q

- "Computation of sensiti
vi i
zation problems" by G.A. wqwHMHM&WonmnwmeWHﬁﬂmme Mwwuuva
B n-

E er , University of S
e waoamdoupmmw c.m.MWWH California and TRW Space Techno-

- "Sensit
ivity and dynamic 8ccuracy of control systems" by M,

L. Bykhovskii i
P iasaov: B » Institute of Electronie Engineer-

- "Application of sensit
ivity analysis to hybrid
by W. Rarplas, University of owwwwwubwmuomsmﬁwmwﬁobna
«+O.4.,,

- n i
Sensitivity as a structural property of control systems" by

P.Kokotovie Ins i
munications, wmwmawam” Hcmwwwwwwmww SENAG SR

Session 3 - STABILITY AND SENSITIVITY
Chairmen: Prof. Ia.Z. T s Yrkin , USSR
Dr. I. Gumo ws k i ) Mmpmha

- n i i
Sensitivity analysis and Liapunov stability" by I. G u -

mowski Laval Uni =
sité de aoﬂwmﬁmm. wumﬂowwumpﬂ«, Quebec, Canada, and Univer-

- "The influence of som
. f € unmeasurable paramet
mnMnWmM MH ntm%nwum@ mmsbwmntnndw ooW&EOHmmmwmmmwade WHO|
n , Technical University of Warsaw, mapwunw 1
. 1

.
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"M&thode de dStermination du domaine de stabilité d'un point
double d'une recurrence non-linéaire” by G. M i r a , Labo- .
ratoire du Génie Electrique, Toulouse, France,

"On the global stability of a class of non-linear time-vary-
ing systems" by N.N. Pu r i , Drexel Institute of Technolo-
gy, Philadelphia, U.S.A.,

"Remarks on the Iiapunov function of adaptive control sys-
tems" by R. Ta r j a n , Hungarian Academy of Sciences,
Budapest, Hungary,

"Theory of stability and sensitivity of non-linear sampled-
data control systems" by Ia.Z. T s y p ki n , Institute of
Automation and Remote Control, Moscow, USSR,

- "Sur la dynamique des systémes &chantillonnés non-linéaires"”
by S. Wengrzyn and P, Vidal, Iaboratoire du Gé&-
nie Electrique, Toulouse, France.

Session 4 - SENSITIVITY AND FEEDBACK
Chairmen: Dr. I. Horowi t z , U.S.A,
Prof. M.V. Me e r o v , USSR
"Comparison of sensitivity properties of linear feedback sys-
tems and of self-oscillating adaptive systems" by I. H o -
rowitz , Hughes Aircraft Company, U.B8.A.,
- "Structural approach to the sensitivity problem" by M.V.
Meerov , Institute of Automation and Remote Control,
Moscow, USSR,

— "Phe gsensitivity problem in time-varying systems" by W.R.
Perkinse &and J.B. C ru z , University of Illinois,

U.S.A.,
"Sensitivity considerations for sampled-data systems with

"ninimal®™ or "dead-beat" responses" by G. Schmidt ,
Institut fiir Regelungstechnik der Technischen Hochschule

Darmstadt, Germany,

"Sensitivity compensation and sensitivity synthesis" by H.
U r , Scientific Department, Government of Israel.

Session 5 - SENSITIVITY OF OPTIMAL SYSTEMS

Chairmen: Prof. R. Ku 1 i k ows k i , Poland
Prof. R. Drenick, U.8.4,

- "Sensitivity problem in optimum control" by A.G. Bu t -
XKoveskidi, Institute of Automation and Remote Control,
Moscow, USSR,

"Sensitivity of optimal control systems to measurement er-
ror" by J.M.C. C 1 a r k , Imperial College of Science and
Industry, London, United Kingdom,

"Sensitivity study of an optimal stochastic control systen"
byR. Drenick and B. Reis s , Polytechnic Insti-
tute of Brooklyn and Grumman Aircraft Corporation, U.S.A.,




-

- "“The performance of time-quasi
-quasi-optimal i
regard to small nHBmloobmmwnﬁm= ww A7 mowaHMpmmeMon.:Hﬁw
Technical University of Warsaw, Poland, -

— "Sensitivity of optimum cont
rol to variation i -
wam. order of differentiml equation and ﬁMHﬁM&OWﬂWﬂﬁHMHM
: on of the control signal" by R. Ku 1l i k o w 8 wuw oﬁl
ish Academy of Sciences, Warsaw, Poland, -

— "Sensitivity of a
quadratic performance index to
Mwwwwwwwbw Hw oWomwm and open-loop linear owwwsmpvwwwﬂwwwﬂ
y B. agurek, University of Toronto ,Canada,

— "Application of sensitivity
concept in the amalysi
perturbation effects on the deviation from ouﬁnmrpmdwwuwmwwm

ry" by R. Pe t r o v ic , Institut
communications, Belgrade, mnmompmqwmw PRepRININE 0 REFTALE-

Session 6 - SENSITIVITY ANALYSIS APPLIED TO ADAPTIVE SYSTEMS

Chairmen: Dr. J.J. Rissan
.« dad. en Sweden
Prof. 8.V. Eme 1ianov, USSR

- "Minimum-sensitivit -
; y adaptive systems" by S. B
Boris Kidrie Institu 5" by S. Bingulaece
Jairie ic Institute of Nuclear Sciences, Belgrade, Yugos-

I|__- 2
Orthogonal model sensitivity for process identification" by

d. C e rm a k , Institute of
tion, Prague, omanOmHodmwum. Information Theory and Automa-

- g - .
yothesis of special-type automati ins

: ¢ control s i -

sitive to plant parameter variations" by 8.V. WmMmep i Mue

nov rand Vid: U t ki1 i
fobs Qontrol s Bosars: dmww“ Institute of Automation and Re-

n s x

- OWMMWWMw4WdewbmHHmHm and the design of adaptive post-cast
2 y M. Hamz a , The Swiss Federal Institute of
echnology, Ziirich, Switzerland,

-~ "Use of sensitivit is i i
Y analysis in adaptive systems to d -
mine the speed of adaptation in the vummmme of Hﬁb@oﬂamwwmnz

by K. Janac , Institut ;
mation, Prague, mmmowomwoﬂmwmmuthoﬂsmauoﬂ Theory and Auto-

~ "A method of reducing i i i i
g identification time in a i
trol systems" by M.D. Ehadkxikar 5 Hﬁmd%ﬂMMHMMHomwwwl

trische Anl i
Aase e agen der Technischen Hochschule, Stuttgart, Ger-

- "Design of self-adjustin
. 3 g systems by use of a i -
Wudmﬂwdm technique" by J.J. R i s mqr nen %MMoMMmMMH MM
oratories, Stockholm, Sweden, : d -

n s s
- "Parameter sensitivity in a mathematical model of a batch

process”" by M.A. We s 1 e i i
versity of Cambridge, dﬂwdmw WHMMMWMmeHbm i

P

IFAC/IFIP CONFERENCE ON APPLICATIONS OF DIGITAT, COMPUTERS
T0 PROCESS CONTROL, STOCEHOLM, SEPTEMBER 1964

by Prof. Dr. Ing. V. Broida

This conference held in Stockholm, Sweden, from September 21st
to September 23rd, 1964, was attended by more than 400 persons
from 24 countries: Algeria, Austria, Belgium, Bulgaria, Czech~-
oslovakia, Denmark, Finland, France, Germeny, Hungary, Israel,
Italy, Japan, Netherlands, Norway, Poland, Republic of South
Africa, Spain, Sweden, Switzerland, United Kingdom, USA, USSR
and Yugoslavia.

The Joint International IFAG/IFIP Program Committee was under
the chairmenship of Mr. W.E. Miller (USA) and the Swedish
Organizing Committee under the chairmanship of professor A.
Rasmuson.

Twenty-two papers, abstracts and discussions of which are giv-
en hereafter, were read and discussed.

A. Chemical and petroleum indust

(1) A REVIEW OF CLOSED-LOOP CONTROL OF A 85.000

BARREI-PER-DAY CRUDE UNIT
by D.J. Fra ade , Manager of Project Control, Process

Control Systems, The Bunker-Ramo Corporation, Houston,
Texas, USA

This paper presents & review of a closed-loop control for a
large crude unit in a petroleum refinery. It also develops the
philosophy and new approaches resulting from a look back at a
first computer in terms of determining the need and philoso-
phies for the operating company's next venture into the field
of an on-line digital process control computer system. The pa-
per presents a critique of the user's ideas and thoughts re-
sulting from his first experience in this area, with the hope
of correcting the situation for his second and third computer
projects.

The problems that existed on the crude unit and the corre-
sponding resolved approach taken on the new computer instal-
lation were the following:

On the crude unit, the instrument alarm limits were arbitrari-
ly established from design data. There were far too many of
these limits arrived at empirically. When the computer oper-
ated on this data, the result was a large number of meaning-
less alarm messages printed out by the computer peripheral
typewriter. There were so many of these that occurred so of-
ten, that operators quickly disregarded them entirely. In so
doing, they very often disregarded really important messages,
such as dry and flood conditions being approached in the tow-
er. On the second computer installation there will be no ini-
tial restrictive alarm points. Alarm messages will be printed
out only for really essential points where the operator must
control them. For start-up conditions, these limits will be

very broad in range.
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On the crude unit computer installation it was found that not
enough instrumentation was available. For example many oper-
ating temperatures were caleulated by the computer from mate-
rial balances, rather than having aveilable temperature sig-
nals from installed thermocouples.,

On the second computer installation the instrumentation design
of the new units, together with a review of the instrumenta-
tion of the existing unit, has been very carefully studied and
adequate instrumentation has been provided for. On the exist-
ing unit for the lube oil plant, older and less satisfactory
electronic instrumentation has been completely removed and re-
placed by the newest acceptable electronic control systems.

On the crude unit, process stream analyzers were installed

somewhat arbitrarily and in retrospect, without enough study
of the process dynamics and lag times involved. On the crude
unit, the computer was used to evaluate analyzer performance
i.e. boiling point whose lag time created dynamics problems.

The new unit will start up with no analyzers installed. In-
stead, the computer will generate sufficient meaningful data

for studies to determine specific services where analyzers may
best be used.

On the earlier installation it was not felt necessary to order
more memory in spite of the shortage being keenly felt. The
lube oil plant machine will allow the easy modular addition of
memory capacity as required,

The user, in spite of his comparatively small size and corre-
sponding small staff, decided to perform his own maintenance
of his first system. However, he operated with the supplier's
maintenance contract for one year and during this time trained
plant personnel in this area, After this time, he took over
his own service and maintenance and has operated successfully
ever since on the first computer. The people performing this
work were inexperienced plant personnel and technicians,

The second installation will follow the same pattern. The com-
puter maintenance man from the crude unit installation has

(2) THE COORDINATED MULTI-COMPUTER SYSTEM FOR
MONSANTO'S CHOCOLATE BAYOU PLANT
by V.A. Lauher, J.R. Midadl e ton and T.J,

“mw 11iams , Monsanto Company, St. Louis, Missouri,

This paper - presented by Mre.d.ds 1. w1, s ¥ - concerns the
Chocolate Bayou plant near Alvin, Texas, which is a large in-
tegrated petrochemical plant. Put on stream in late 1962. the
plant is designed to convert a light crude oil feedstock into
ethylene, propylene, naphtalene, phenol, benzene and a wide

variety of other petrochemicals. It has an annual capacity of

a2

f naphta-
ds of ethylene, 85.000.000 pounds o =
wmmmoowwmmwowmww Mﬂpwobm ww benzene, 75.000.000 pounds of phe
nol mnn corresponding amounts of the other products.

i ited greatly from
i ration of this plant has benefite
Mwwvmwomww M@MﬂHﬂHmﬂ approach to Mwmwﬁmmwmﬂamb%ﬂﬁwwwwwwdwmwmﬂl
(<] .
of an over-all plant data and control sy g
ing arly design stages of the proj
MMM&MMMW«H.¢WmewobM data «ampmswmmwwbwn#mﬂpboMdewqmwMM@woa
L e number of contro 00pSs ant 3
”WMHMHMMMQWWwHaMMMaoQ control Honﬁwwmn Mwm ﬂmwmwwwwmﬂw MMHM@
ng s
vanced control techniques. The engineer AR
idate the plant data han g
control problem was to consol B8 L s
ana i process con
and lysis task into four coo 8 gk
i blem handled by the comp s
computers. With the data pro M o
s then delegated to & new typ %
wwwﬂwﬂMMwMMmWOMWQHHGW emphasised the nmwwwwwmﬂomw<WWMwwwmmw
om normal. This WBmaucBnﬁﬂ. e
Mwwwmwwwwwwdwwlumdwwwwmb HunHoM«MH.BMMM MMMMWMuMMHMMM wwwwd
jec neywell Incorporated.
WMMWMMMHquwon¢WMWHH nwﬁmmwwﬁmuwun ooMMmMWﬂMHmanmewmﬂwwMW
. At the same time the use -
WWMMWMMPMWGHowmmn the number of trend recorders bmoommﬂww &y
beyond those already rendered unnecessary by the compu
ta system.
has proved to be an
late Bayou computer Hbmdwwwﬁﬁpob X
MWMHMWMm% omwmdpw. reliable and flexible data mvamHHmewwml
analysis system. Integration o%bmwm OQWWMMMHM in MHMMMNB o
pated complex by means of the ercom 4 wHWm o i
ter No. 1 as a relay have been very
wﬂm ﬂww MM@Mmbw mmum. the operators now feel as HHWMWH Wmﬂam
of mﬁw plant are directly at their wwﬂmmH¢HWmﬁwbn t e
has complete control of the complete installation. ; -
ble of closed-
have shown themselves fully capa ™
mﬂmwomﬂwﬁwwwmwm well as data handling. This thHHWmmMMMMWMMH
ed in the future after suitable systems studies
justification can be developed.

PERA WITH DDC (DIRECT DIGITAL CONTROL)
£ m% A H%zm MHMMWHMHMMb , Imperial Chemical Industries,

Limited, United Kingdom ; 2e 33t
ing down the cost of computer systems u ~
mWMHMMMMuMoﬁWM umwhousmbhm oM abmwwamwa%%mwmwdwmwwwmmMSMMMmd
mputer should replace
wwﬂw MWMMHHWMumM¢WQb. The paper describes what wbw@MMmMHtWMW
the idea was tried out on & scale big enough to yle en.

ficant results.
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(4) MOEMGEMN OOZMNOH OF THE OXO-SYNTHESIS PROCESS
y H. 0T ers C i gl et g
i ., & ' . e s R
- sche Anilin- und Soda-Fabrik, Ludwigshafen/Rhein, omal

In 1959, BASF management decid
2 ed to © out an el
wwwmﬂ Mouﬁaoudﬂowpwbm a chemical vHooMWm. The uwommmmwwWMQMOEI
9z mm ected for study was the oxo-synthesis, In this process
wm¢MWWMMmmooWMWMM Mmbwmwnm wwnwwwauommu are caused by a cobalt
¢ yralde. es and butanols d
plex mixture of by-products, th . v L
; 3 e so-called residue. -
NWQMMMMWmm ﬁwmmm in fluid form in three wnmwlwummmﬁﬂwnwmwwﬂmﬁ
e Mmmuwﬁmwwmm omuﬂMoﬁmn in parallel. Beginning with the i
8 0 e oxo-synthesis, a math i
of the process is elaborated based tatis ¥ e
B Rk e e mmmmm. on mﬂwﬁwmﬂunmw evaluation
. cription is
MwMM#WMW&%MMmMmMmWUMbmnMWm main computer meH<MMmowaWM MWMHI
rect-digital-control?) of mw l
temperature is explained in more detail. Finally, mMoMmWMMoan

wmodmmHmmﬂmnmn . . .
GonbERL . concerning the additional gain with computer

(5) BASIC PHILOSOPHY OF C
o R OMPUTER CONTROL IN THE

by J.J. d e J o n g , Bataafse Intern n
3 a
Maatschappij, Den mwmm. £l mm tionale Petroleum

Much has been reported in r
: ecent years about cont i
MMMMWdWMMMmemMowMWEmem of the computer. mwm&wwaowme Mwmzml
uch a computer was built d
the plant, the reports em i RScavacs sae s
] phasized mainly the hardwa
Mwmuwwwm wMmeMMM%oMoMUMmMQHowWMm the 4NWHocm uHOumwmmwnmwﬁMwm
conomics of the subject an i
WmmmMme WM found mdoﬁﬁ how the various mowwmuom www%wmwwwwbm
i ﬁwm Hmwmdwobmw»m between the human operator, the pro
e control equipment in its widest sense. d = il

The paper takes a philosophi

; phical look at this pi
meowwwmwmaaww M:MMM Hnwmmwzﬁuow might be ﬁmmWWWdWMM MMMQMMW

: e o e various techni

MMMMWMHMWQw%ﬂ%wwmoﬂmwwwma wﬂmwwm&m time wrmmcmmmwm MHMmmmﬂwn
3 - t b up ti now has hardly b
Ject of investigations but whi i N tod wvm i
2 o o Haboﬂﬁwﬂw.unb may in the not too distant

Good results can most certai
! ainly be obtained from the
WM WMMWMMMH owwm human operator in the activities in mmwwwdmw
ks A ntrol of ﬁwmhw under normal operating conditions
on and diagnozing difficulties, reporting). :

More studies have to be carri i
t ried out in the field i
wwmmMﬁmmmﬁwbm conditions of plants. More data mHmoMmMMWWMWHMW
€ economics of computer control particularly in the

mwmwmomwmbnw .
Thanm noﬁ%pawobmwbn<#oca and drifts from once established op=-
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The above 5 papers on Chemical and Petroleum Industry led to

the following
DISCUSSIONS AND STATEMENTS

Mr. Fraade estimated that 35 to 50 % of the cost of add-
ing computers to an existing plant are represented by the new
instrumentation necessary. Of course, no extra instrumentation
is necessary in an entirely new plant. Mr. Fraade also
mentioned, in reply to a question of Prof. Dr. Inmg. V. B r o 1~
d a , France, a new sweeping patent in the field of computer
control. This is the U.S. Patent No. 3.009.864 filed on 18th
September 1958 by Mr. Ralph Webb, Process Group, Union Carbide
Engineering Department; it has been granted on 21st November
1961. The patent specification refers to what is defined as
nreflective control"” consisting, in faet, in a discontinuous
control system which does not effect any new measurement on
the control plant as long as the result of the control action
corresponding to the previous measurement has not been reflect-
ed by this controlled plant. This seems to be a particular
sampled-data system which would not take the next sample until
the result of the previous sampling and of the corresponding
control action has been reflected by the control plant. Of
course, this very general principle (the novelty of which, al-
though the patent has been granted, seems to be still ques-
tioned by some manufacturers and by some users) is likely to
cover most of the applications of digital computers to pro-
cess control.

The statements of Mr. Lum 1 e y on account of the Chocolate
Bayou plant seem to indicate that out of about a thousand cir-
cuits, only five are presently under closed-loop control. This
state of things is explained by the fact that many process mo-
dels are not yet completed and that open-loop optimization

still takes much time. The advantages claimed for the computer
control are the reduced dimensions of instruments, savings in
clerical labour and savings in other equipments and materials.

According to Mr. Lum 1 e y , the reliability of the computers
themselves was of 99.7 % during the three first months of ope-
ration; the project provided for a 99.5 % reliability only.
The reliability of the whole system was certainly lower as
trouble was experienced with peripheral equipment. Maintenance
costs were also relatively high, particularly in what chroma~-
tographs were concerned.

Mr. Fraade stressed the interest of ordering well be-
forehand analysis equipment, such as chromatographs, so as to
complete the knowledge of their proper use before the compu-
ters are commissioned.

Considering the D.D.C. (direct digital control) Mr. T h o m p~-
s o n estimated that the best algorithm for this kind of con-
trol was the waowouﬁwoﬁmwnmwﬁm|wbdmmeH|bH¢mlame<mdwdm ac-
tion, just as for continuous controllers.
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When discussing the
: paper (4), Mr. M. J a
MW&Wowmw mwwmwwwvmwmwﬁwno oo.“ United wwmeoM.m:oMmewm wwwmwr
.D.C, o e used for direct i T
3 optim
P owoudwoumwlﬁpﬁmlHﬂdomﬂmplﬁwﬁmlnmﬂwddeWm owwﬂwwww WWmNMMQWMW

swered by Mr. He 1 1 ;
pletely investigated fiela, = oot W88 still a very incon-

WMMMM%MM%.WZM&HMMMHMBEoM W.U.c. on the grounds of lack of re

2 0 n estimat d

reason to duplicate for reliability T ik Ehapas¥Re 85

&mwbmmwpnum mbm of 4mp4mm. He stated that, in case owd owg_

BTl Py g mmMﬂo Mwawﬂwwmﬂwoh leakages, in the meantime. in
: s er xi ?

of switching over to manual MoMW“MWm existed the possibility

Another criticism of D
.D.C. concerned
o * ed the 4
OWMMWWOMEMM MMMQHMMN@WMMMNﬂH Hﬂﬁ%nmﬁnoum muﬂmMumM%&Man% Mwm
ment tha i ¥y Mr. honmn s
A Mm with analog recordings too, ﬂWm omewwdH M#m FEotne
ese recordings one after the otherp or had anyhow

Dr. P.van der G

bur Grinten of Staatsmi
HmmebMMﬁwwwpmbam. raised the problem of HmHMﬁmeMwHHb Lim-
answered b EMH,. accuracy and sampling rate in D.D.C mw Wmntmmﬁ
not ooﬂdmbwmbﬂ.nm&&mmmwwuvmbmzmnﬁww stating dwmﬁ.unu.a.mtﬂwm
curacy, which would necessitate mHommwmwwowwwwwwmwwwmwwmw ac-

In th i i
d.u.ow mwmowwmwwb of paper (4), Mr. He 1 1 e stated that
R e ¥ convenient for problems where a pro =
fipouie, ba bom MQEWHMomnMa. He agreed with Mr. T W oanw 4
«LU.C. was not a maj f s
& Jor diffi
ccustomed to analog, pneumatic or mHmodMMWMW MMHHMMMMMdon

Mr. F.R. Hims w

g orth of Imperial Che i

nHOmMMlmwwwmmwmdwwanMmavﬂwmabm worse :wwnwﬁanwnHWMdMMMmeMm
* 3 Trelore, wondered whethe

timated that a mwﬁumﬂMMMWWWmMo%omonommnlwwoﬁ oounHMHHMmeMml

the combination of feedforward Mbﬂoﬂan%mmWWMommmm pamis b

B. Iron and steel industry

(6) COMPUTER CONTROL OF AN OXYGEN STEELMAKING PROCESS

8 t e , General Manager of CAE, and

w.ﬁmmdmanm
cations, CAE, France - Manager, Steel Industries Appli-

It seems that in re

i) : cent years the oxygen st aking

i WWM#MMHMMH oosmcdmﬁm have demHo%Mﬂ mosmmwmw in wwmmwmm
e ooﬁﬁ:am%mmwwwﬂ#ﬁWﬂdowmwwm be asked about ewuw muwpmww
0 " I 3 C e use of a 3
Xyge teelmaking? Though it might be ﬂwﬂhwmmﬂwswwwuwMWWMHMM

a&mobmuﬂmnoswbmu«
? Tea
having its importance. Son, several can be stated each of which

ot -

- to ensure that product specifications are met

- to achieve maximum production rate
- to keep & more regular cycle of conversion by reacting al-

ways in the same manner to a given disturbance.

The paper attempts more specifically to study what could be

the advantages that the steel manufacturer could expect from

the installation of a computer in his plant:

_ an increase of the production rate by lowering the average
tap to tap time: that is to say a shorter operating time
should be necessary for corrective action such as cooling
or reblow if the right temperature is obtained at turndown
or for ladle additions if the right composition and espe-
cially the end-point carbon is reached. In other words,
this is a search for optimal operation and less safety mar-
gin taken need be by the operator,

- increase of the iron yield by a better knowledge of opera-
tions,

- improvement of quality control by proper proportioning of

charge materials and proper OXygen blowing practice allow-
ing the production of a steel of a more regular gquality,

- reduced consumption of raw materials by a better control of
the additions,

- provide the operator with all the information he might need
at a certain time, especially during blowing; scan OXygen
flow rate and lance height periodically and trend log val-
ues for those variables; then, after a certain time of op-
eration, operate & direct control of the process by action
on the lance height,

- receive information on pouring from the teeming platform
for production calculations and heat logging,

- provide records on each heat for production and accounting
purposes, including all information that can be gathered in
the plant, whether they represent actual process variables

or not.

(7) THE APPLICATION OF AUTOMATIC GAUGE CONTROL AND
COMPUTER CONTROL TO AN EXISTING HOT STRIP MILL
by H.D. Mor ganmn , Chief Electrical Engineer, Steel
Company of Wales, Port Talbot, Glamorgan, United Kingdom,
and R.W. Xi rk1and, Supervising Engineer, General
Electric Company, Schenectady, New York, USA

The area surrounding the Abbey Works of the Steel Company of

Wales at Port Talbot has been first an iron and more recent-
ly a steelmaking center since the Monks of Margam Abbey mined

and smelted iron ore from the year 1253.

The present modernization program whieh is the subject of the
paper is in keeping with the long tradition of adopting im—
proved modern steelmaking methods and facilities whenever
they become available.
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(8) EXPERIENCES WITH AN ON-LINE PROCESS
CONTROL COMPUTER IN A STEEL WORKES
by R.E. Baulk ,RJ. Jakeways and K.C. Pa d -
ley , Samuel Fox & Company Limited, Sheffield, United

Kingdom

An account is g
application of

iven of some of the experiences gained in the
an electronic digital computer to the problem

of cutting steel billets to specified lengths with minimum
tinues with discussions of both engi-

:ﬂmammm.mwmwwbmﬁocb
neering and programming aspects of process computing and de-
.mdMPHwQOHaﬁ»mmuwwwomﬁwob. The

monstrates the econmomic Vi
concluding section indicated the probable lines along which
computer control of the rolling mill will be extended. Where
the cutting of steel billets is concerned, delivery of all
the equipment was made in August 1960 and operation on-line
commenced in January 1961. The delay between delivery and on-
line commissioning was due to variocus factors connected with
other mill developments but it was used to considerable ad-
vantage. The system has thus been in operation, on-line, for
over three and a half years. The paper has been written en-
tirely from a user point of view and is mainly directed to
other potential users who may be contemplating the applica-

tion of a computer on one of their own processes.

(9) USING COMPUTERS FOR MANAGEMENT AND PROCESS CONTROL,

A SURVEY

by Prof. Dr. A.Ya. Lerner, Moscow, USSR
It would not be evidently a great mistake to say that in the
field discussed we are nearing the end of the faets-finding
period which will enable us to make certain evaluations, out-
line the potential and find urgent problems of development.
We must bear in mind that the application of digital compu-
ters to process control is, first of all, an applications
problem. The introduction of computers should have a quanti-
tative technical and economic effect. A clear definition of
this at the start of the work should be least of all based on

indefinite ideas of the latest fashion, on the fact that the

application of computers has a lnown effect or on passing re-

quirements for personnel training.

The field of application of digital computers is very large
but this is exactly the reason why we need to learn to an-
swer where, when and under what conditions they should be in-
troduced, so that each recommendation is based on sufficient-
1y strict quantitative indices. This range of questions is
closely associated with a solution of problems stated in the
previous part. A priority of theory progress with respect to
industrial applications of computers is a necessity but their
introduction should in no way be hindered. The only solution
to this is to develop to the maximum the whole range of the-
oretical research. A reasonable proportion of "tactical" and
"strategic" research should be ensured.




- 16 -

Recently more interest has b i
een displayed in
MWMWMHo%NMMﬁmeWM bMMmmﬂHa of time Emwww us muMMMMMM»MEWMdmmI
. why the author believes that it i n
to separate and to speed-u o B -
: : P research on tactical
which are possible and can be thod e g
C lved by methods al i
able to engineers, These are - . T i
] . ith the alread t
straints, the problems of .d: bt g TS
1l of separat i
trieval and processin e . o R
t : g of primary data which is t
ise, on-line, the operation of R g
: : production stages
WMWMMMMMMMW@MW@MmWMMMMwWww=MWwBMWMmmBm to be mwm MMMWWWM@MH
o o wmﬁmmlmwmwm rly, t of the reliability of ex-
1 ge memories. These proble
mwww MwmmHmMH to mawwmmmmm their HBﬁo%#»ﬁnmEMmmwMH%mMM»MwMQ
iy ) e the technological basis of optimal, adaptive and
ganizing systems depends on their solution. The fact

lems whilst the memo
Ty capacity remains a criti i
b T2 Soichm,Le? 42 satheslsof optioal"contron Sirmc”
. M ou e noted that the
mwmwwwwwomswwdmu systems emphasises the &mquOﬁEWWMWomowM -
vﬂodeBmONWm MMdeMwwmwwﬁwwam.ﬁbHH these and many other e
I ves i i i
tions of the USSR and of o&ﬁmmwOMMHMWHMWw PRS- S br

mwwmwwmﬂwmwmwunoowmuwdpob for their solution seems very re-
e mwm 4 M mcwwou believes that this Conference is the
B e mwwww me.&HHmodwob. He does not doubt that in the
o A re Hmvwmp computers for process control will b
ely applied in commissioned plants and become an Hbm

tegral part of t
mwmwmsmw echnological and mAnagement process control

C. Public utility

(10) MHHMHWHQ POWER STATION START-UP AND CONTROL
www .E.mq&m T vis , Nuclear Plant Design Branch, and
nmwmﬁ g d o ¢ k , Southern Project Group, C.E ¢.B
ral Electricity Gemerating Board), United Kinmgdem

Within the power generation in
t dust in the Uni i
MWMMM QMMmMM M@Eﬁﬂnmﬂm installed owwmu order hwmeomwwmmmwh
o, mh e HhMWﬁMmm exclude those used on the transmission
iy e ustry. The paper emphasises the differing ap-
g requirements between the thermal and nuclea :
ations. It describes the computer system to be wwl

stalled at Fawley as well i
Wylfa nuclear ﬁonH mdMﬁuoww TRl Lo PRRE

The basic difference b

: i etween the C.E.G.B. and oth

MWMMWNMHMW Mwwhm computers for on-line obmﬂmﬂwwﬂmmmwwwomMmmw
e output product. The computers ordered by the ¥

=17 =

A Ferranti Argus 200 is installed at West Thurrock on the coal-
fired No. 2 unit (200 megawatts). The computer is being com-
missioned at present but the program is still under consider-
ation. It is hoped to use the computer to control the start-
up of sections of the plant in October 1964. This installation
is unsatisfactory in a number of ways, the prime cause being
the superposition of a computer on a plant which had already
been designed. For example some signals are taken from indi-
cating lights on the desk and some from photo-electric digi-
tisers on recorders.

The computers have recently been ordered for the oil-fired
power station at Fawley which is under construction. One Eng-
lish Electric Leo EDF 7 computer will be fitted to each of
four 500 megawatt boiler-turbine units. Inputs to the compu-
ter will generally be independant of the conventional instru-
mentation and of a higher accuracy where they are used for
performance calculations.

Compared with conventional fuel power stations, nuclear sta-
tions have a high capital cost but a low running cost. There
is thus & strong incentive to keep nuclear stations running
on base load and to arrange that shut-down of the stations
oceur as infrequently as possible., Since all the plant will
be running for long periods there is little economic justifi-
cation to install fast start-up of either the steam-raising
plant or the turbines. However, there is a case for automatic
start-up to reduce the probability of damage.

Some closed-loop systems are employed in nuclear stations and
in particular the temperatures of various parts of the core
are controlled by temperature servo-loops. The present tech-
nique uses analogue servo-systems, the performance of which
has been found adequate and so far no attempt has been made
to employ digital control. The reactor is different from some
other industrial plants in that optimisation is effected in
the design stage and there are few operating variables to op-
timise. Some optimisation is available by moving the absorber
which is performed on a time-scale of weeks. The control prob-
lem is relatively straightforward, an important factor being
that nuclear fuel does not vary in quality.

However, one characteristic of nuclear power stations is the
large amount of data which has to be gathered from the reac-
tors and processed into a form which can be used by the oper-
ators to control the station. Nuclear reactors have the addi-
tional hazard of potential emission of radicactivity under
fault conditions and so great stress is laid upon safe opera-
tion. In the initial designs of the first stations in the
United Kingdom nuclear power programme, conventional chart
recorders were used for temperature logging, but since they
have been supplemented by automatic data loggers and these
have been installed in all stations. From Oldbury onwards,
eontrol of the plant is centralised in the main control Toom
area and so this leads naturally to a central computer in-

stallation.
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(11) WHHWPH%OB OPTIMIZATION IN AN ELECTRIC POWER SYSTEM
yd. L arpentier, Electricité de France
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Where the local despatching computers are concerned, their
gpecific functions consisting in scanning the network and in
gathering and processing data, they will be continuously con-
nected to the network and will perform the following opera-
tions;

- recepbion of the walues of active powers, reactive powers
and voltage magnitudes in the network, a message being re-
ceived every 12th millisecond and sent into the correspond-
ing storage location,

- every 10th second, computation of the sums of powers pro-
duced, of powers exchanged and of leads,

- every 20th second, scanning of voltage magnitudes in order
to ascertain that they remain within the foreseen range,

- every 10th minute, computation of the mean values of powers
measured over the last ten minutes, thelr gathering so as
to represent the productions of nodes and their punching in
order to be used for preparing forecasts for economic des-

patching computations,

- "agynchronous" operations, such as everyday statistics and
preparation of forecast loads for economic despatching com-

putations,

- in hydraulic despatching centers only, "yalley optimization"
i.e. local daily optimization of the income corresponding
to the water used in the different "valleys" (calling "val-
ley" & set of reservoirs on the same river),

- in the eventuality of control from the national despatching
computer, transmission to the latter of differences between
actual and provisional loads and transmission to the plants
of orders received from the national despatching computer.

The national despatching computer will have the function of
taking the main operation decisions for the whole power sys-—
tem and will, therefore, perform the following operations:

- using the load forecasts transmitted by the local computers,
production scheduling for the next day after having receiv-
ed these forecasts, This is the first step of the Economic
Despatching which will be carried into effect in a close
future. Daily operation optimization is visualized in a
future stage; it will take into account start-up costs for
thermal units and optimization of hydroelectric power plants,

- forecast loads of the production schedule being always diffe-
rent from the actual loads next day, preparation of an oper-
ation policy for this next day i.e. of the necessary indica-
tions to the despatcher on what he will have to do when
these differences will occur,

- eventually, control of the network by the national despatch-
ing computer (which would be, in this eventuality, continu-
ously connected to the network and act in & kind of asyn-
chronous way, some other devices - including eventually
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The set-point variation of the power-exchange controller will

be performed by the process control computer itself. The digi-
tal-to-analog converter of the computer produces an analog

output signal corresponding to the binary calculated set-point

yalue. The converted signal will be directly switched to the
set-point director of the load-exchange controller.

If the computer lapses into malfunction through some component
failure, for instance, the set-point of this controller may be
wrong. This, however, will not cause a damgerous situation, as
the conventional turbine control system will remain in opera-

tion and take over the turbine control in emergency conditions.

The set-point of this controller can be monitored by special

alarm devices so that the attention of the personnel is not
required if there are unexpected variations of this set-point.

The automatic control of a combined back-pressure-condensation
pteam turbine utilizing a single address, fixed-point, process
control computer with internal stored program is described in
the paper. It is pointed out how & small general-purpose con-—
trol computer cannot only be used for data logging and alarm
monitoring but can also operate in close-loop for supervising
and optimizing the plant efficiency, especially in thermal
power plants producing both electricity and heat.

(13) THE USE OF DIGITAL COMPUTERS IN FRENCH
THERMAL AND NUCLEAR POWER STATIONS
by P. J on o n , Head of the Special Tests Laboratory,
Electricité de France

The present E.D.F. realizations are too recent to give materi-
al proof of advantages offered by computers in operating
plants.

However, despite a justifiable carefulness in this field, the
number and diversity of studies started caused a maximum de-
lay of 3 to 4 years before conclusions appear on the techni-
cal and economical interest of the various functions dealt
with by the computers.

If these conclusions are for the best, utilisation of compu-
ters in all the new conventional and nuclear plants will be-
come systematic and will, probably, be introduced in certain
stations presently in use.

During this experimental period, the technological and tech-
nical problems which still remain should be solved such as:-
improvement of the reliability and accuracy of existing pick-
ups, creation of certain special measuring devices, particu-
larly for coal-fired plants (measurement of volatile matter
gontent and heat value of coal, of unburnt coal content in
ashes) etc. As far as the computers themselves are concerned,
it must be considered that their intrinsic reliability will
become such that their duplication by other computers or de-
vices will no longer be necessary. Finally, at the end of this
‘experimental period, the frontier will be clearly defined be-
tween computers and conventional operating equipment: analog
‘control systems used in continuous control, wired switching

eircuits used for sequencing control.
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(14) WBWH%WEM ELECTRICITY SYSTEM OPERATION
of. R. Qu ac k , Stuttgars, Germany
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This is why the paper should be considered as a snapshot of a
fast-running development, giving only a rough survey of the
momentary situation.

(15) ON-LINE DIGITAL COMPUTERS IN POWER STATIONS IN ITALY
by Prof. G. Qua zza, Automatica e Elettronica,
Direzione Studi e Ricerche, E.N.E.L., Rona, Ttaly

The trend towards the use of on-line digital computers in pow-
er stations, although the first installations are guite re-
cent, is well-established and general to day in Italy.

Computers have been installed or are to be installed within a

short time in seven power stations.

Mhe decision to proceed with the use of computers has been
Justified by several considerations, the most relevant amongs’t
Which is the search for better safety of the thermal or nucle-
ar unit.

Tt is well known, indeed, that in Italy, until no more than
ten years ago, electric power was generated almost exclusive-

ly by hydro-stations, whilst today the percentage of electric
power generated by thermal and nuclear stations is as high as

nearly 40 %.

This very recent and considerable growth in thermal generation
has taken place just when the progress in turbine-generator
construction was yielding units of larger and larger sizes.
Two 320 megawatt units are now in operation in La Spezia pow-
er station and two 600 megawatt units will be shortly started-

up.

It is evident that the plant designer confronted with the re-
sponsibility of ensuring the operation of units as large as
the above, in view of the serious consequences of a fault for
the possible damage to the unit and, especially, the power
system transient upset it may cause, is anxious %o take advan-
tage of any available technical means to improve the safety

of operation. The digital computer with its capability of de-
tailed, alert, continuous monitoring and, moreover, Very quick
dlagnosis of complex emergencies, consequent decisions and au-
tomatic corrective actions, appears to be the ideal instrument
for achieving the desired safety.

At present, none of the computers installed or to be installed
this year in Italy is yet expected to effect systematic cor-
rective actions, whilst the safety improvement is limited %o
the supervision phase. However, a study is underway for com-
puter automation for a large unit to be installed in 1966, in-
cluding many aubomatic corrective actions.

1f computer-controlled corrective actions are accepted - that
is, computer automation is accepted during an energency, whol-
1y relying on computer system reliability - it is then quite
reasonable to also acceph automation in normal start-up and
cshut-down operations. This is another step towards increased
safety, because manual errors are avoided, consistent use of
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the same procedures be
: comes possible, witho ding
WMMMHMMWdHMoanvamwsHo QMHhm&mbwmem or nmﬂ%mmeHHMxomM&w
procedures can be chosen, such as to ensure Mwuhsms

start-up (or shut-down) ti i
b A e oomMHHnWMBMwEwaHde with an acceptable in-

(16) APPLICATION OF DI
GITAL C ;
MMHWMWHHMH IN THE cZHHMuOMMMWWOMo s
¥ J.A, ocberts , Automatic Control Research Offi-

cer, C.E.G.B. (Cent i
Hoﬂmob, qbp&man en ﬂww Electricity Generating Board),

As th iei
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are examined in the paper. The latter considers first the na-
ture of the system and plant, since their operating characte-
pistics determine the design of the control schemes, It then

.~ discusses system control where the requirement is now seen
clearly enough for a trial installation, and finally goes on
to consider integration with plant control.

. Pirm applications of digital computers to electricity control
in the United Kingdom are largely confined to nuclear plants.

ﬁ. A worth-while system for load despatching is defined. There
ia reluctance to embark on large systems in conventional sta-
| involving precise instrumentation and an increased bur-
nsoftware" has reached the stage

ally assist the operation
There are reasonable pros-
¥nown instrumentation in the

tions
" den of maintenance until the
at which the control system can re
of large plant in a large system.
pects of such developments using

next few years.

 The papers (10) to (16), referring to Rublic Utility, led to
the following
DISCUSSIONS AND STATEMENTS

Commenting on his own paper IMr. J.A. Roberts , United

Kingdom, stated that, in the future, the transmission of in-
. formation from the lower level to the higher level in view of

computations on a national scale was visualized, in the United
Kingdom, every 30 minutes; this would allow safety calcula-
tions for the whole grid. At present the C.E.G.B. is mainly
concerned with the lower level. As energy losses at this le-
vel are small, there exists no necessity of optimization at
the lower level.
TIn the course of the discussion of paper No. 10, one of the
authors, Mr. P.R. Ma d d o ¢ k , United Kingdom, stated that
the installation cost of a computer was higher in the case of
power stations than in that of chemical processes for the two

following reasons:
- number of outputs generally much larger in power stations
than in chemical processes,

- WMMmH station equipment generally provided for a longer
ife (25 to 30 years) and, therefore, more costly than that
intended for chemical processes.

Mr, G. Qu a z z a , Italy, commented on the relatively high
figure he quoted for damage cost previsions (800 dollars per
.Bo&w:M&du by stating that most of the 70 Italian thermal pow-

er stations were of an already old-fashioned type, that it
was impossible to take as a basis statistics of the past and
%o extrapolate from 15 to 20 megawatt units to 600 megawath
units and that, under these ciroumstances, the damage costs
were merely provisional. He estimated that computers are eco-
nomical over 300 or 400 megawatts without optimisation and
over 250 megawatts when optimisation is used, In Italy, the
fuels used are not only oil but also coal and lignite, which

causes considerable fluctuations of the heat value. Therefore
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the problem of optimisation in Italy does not refer so much to
combustion (and, therefore, hill-climbing techniques are of

Hmmmpsuouﬂmunm«wmuwudwmdunamm Kingdom) but, much more, to
superheating,

Mr. P. Jonon , France, stressed the large economic differ-
ences from one country to another. He evaluated damage costs
at 1.200 francs (or 240 dollars) per megawatt - only 30 % of
the figure quoted by Prof. Qu a z z a - and stated that
this figure corresponded to French conditions. According to

Mr. d on on the use of computers would be justified for
units over 200 megawatts.

Mr. R, Quack » Germany, quoted some details of a German
power station, the management of which is particularly favour-
able to the use of computers. The unit has a power of 176 me-
gawatts and its start-up is automatic. 126 various inputs are
measured, the efficiency is computed every minute and printed-
out every 15 minutes. The difference between computed effi-
ciency and that obtained by conventional means is of 0,2 % to
0,3 % only. The heat consumption is of the order of 2250 kilo-
calories per kilowatt-hour at the power of 153 megawatts and

OHN#OOWHHOQmHonmm per kilowatt-hour at the bower of 83 me-
gawatts,

The general conclusions of Mr. Qu a ¢ k were the following:

- According to conditions, the use of computers is justified
for units over 150/300 megawatts. The development of compu-—
ters is hindered by promising more than can be actually
achieved. It is difficult, indeed, to predict the advantages
of computers; on the other hand, superheat disturbances de-
pend much more on the system than on the controller;

- Taking into account the engineering expenses of the compu-
ter manufacturer or of the power station, a computer at pre—
sent costs about a million dollars. This figure is much too
high and should be reduced in the future;

= It will be always necessary to have in the future conven-
tional instrumentation. Indeed, in thermal power stations -
in a way opposite to that of nuclear power stations - the
process characteristics are never accurately lmown. This is

why the computer should be a complement of instrumentation
but not replace i i

- It seems to be a mistake to oppose, & priori, digital com-
buters to analog computers. Small or old-fashioned power
stations could take profit of both techniques and in some

cases, it could be useful to begin with a second-hand com-
puter.

Coming back to paper (1) M. Bawdeladre g Lnidby My
France, wondered why the technique used for automatic start-
up at West Thurrock was that of closed-loop control instead
of that of operating-guide. This technigue, experimented in
Co-operation with Zlectricité de France at the Porcheville
Peration since already 8 years),
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i i f achieving manual-
eaving r the responsibility of al-
wawwm HMMQMWMHWmMMMHQDm. The operating-guide start-up achie
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4mM¢mMMQWdewM mMﬂwwbm and the despabtching Hmn:wwmaaﬂ mm %
4 indication of the exac -
the start-up, indica g
= mMﬁMWmomoMMMm Mwﬁpoﬂ. as :mwpamm of the pressures and
peratures to be obtained. . g ke ieE
The erience gained with this operating gulde
‘the Mwwwotﬁﬁm statements: GEETE, e
] The general philosophy of this start-up techniqu
" able for a power station; . z
1 3 ossible to program the mdmﬂﬂlﬁu.ﬁwnw m computer by
1.MWmmwdwum closely manual start-up -conditionsj s
"éww number of human errors is reduced (less switch-o g
-

-~ The duration of start-up is reduced. I8 ts sy
o 4 tion of Mr. Ba u e b
mwmﬁmuﬂwwmoow ﬂWMmMMMmMMMM it would be ﬂmmmmmmwwwﬁo qHMmeHmm
r. 4 0 t-up of sev units.

i A ultaneous star P ey
%ﬁwmoww MMWHMHMWMHMdem de France has tested the operating

guide technique.

ists in programming the results displayed to the operator,
mwnn )

D. Various applications

(17) AN IBM 1710 PROCESS COMPUTER CONTROLS

e

Ruhr i the
Bince s A.G. is using a computer for

ﬂﬂﬁam bﬁmﬁM&mHOMWdeHomWOH their gas uwnsoww. ﬂwodﬁ%mwwwwuﬂwm
e ey d mﬂHHum a long and intensive vaIHﬂmwﬁmwm o i
B et oue o fhe resuits of this study, the tasks of
.n&ﬁ&ﬂ wl .E uter have been fixed. After ﬂbﬂM.ﬁWﬁ HWMHmEm ol
oy guatisios splcliista e seihoned e pilonas 12
‘the 1 of the IB ez 1963. Be
ﬁ#@ HWMMﬁHMMMwHHm«Hob of the system bH.leMm £mm“ Mw<mb e
e ) the executive committee of Ruhrgas, R
Hﬁaﬂmﬁ 4 +t at the 6th Meeting of the World wowo e g
tailed Hmbww urne, 1962, on the planned use of ﬁwwﬂmmuwﬂwobm
nﬂMm Mﬁwﬁw wwam :mwow have been mmmwmpmm. mawmmw

Mﬂ# Mmawwwm of this report are used in the paper.

e ing system built

Ed.ﬂ.u«ﬂ.m and HVH.OOQME 5 =
ﬂﬂm.Be@wuhdmmdwﬂdNWmMMwwmwm A.G. controls 3000 wwMﬁMMWWPWMH¢
e the opuration, abont 3o wmwamHm.mmwwﬁwmwo IBM 1710
of this system has resulted in oy Hommmwﬂwww - of
of & T outer - which operates quite suc hese tasks
.wﬂoonmm noEWmﬂ of tasks. The paper describes ﬁ.mmwwob The
_MQMMQWHoMMMnEMbn details mhbnﬁwm mmwmwwammwmumon slowly and
aeses B2 f the computer wil ible
shepize. Pinally sho computer iz intended Vo sk possible

S 3 contro ae s

Mwmowwwmwwwn owwwwWMMMm final decision capacity.
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(18) EXPERIENCES WITH AN ON-LINE COMPUTER IN PAPERMAKING

byDr. L. Hy vad rinen » Systems Engineer,; IBM Fin-
land, Helsinki

The paper is a report on an on-line computer installation at
the Kaukop## paper mill of the Enso-Gutzeit Company, Imatra,
Finland. The mill is an integrated cellulose and paperboard
mill with an annual production of 600,000 tons of sulphate
cellulose, 40.000 tons of hemicellulose and 450.000 tons of

kraftliner and bleached paperboard. The mill has four four-
drinier machines,

An TIBM 1710 process control system was ordered in September
1963. The system was installed in November 1963 and later ex-
panded by the addition of a disk file in May 1964.

The Enso-Gutzeit Company has appointed three engineers to the
system development and IBM also three. These have not been
full-time assignments a1l the time and the estimated work up

to now is: Enso-Gutzeit, 15 man-months and IBM, 30 man-months
with a total of 45 man-months.

It is too early at this stage to make any final conclusions
on the economic feasibility of the system described because
it is still very much in a stage of development.

Limited test material indicates that the order-handling pro-

gram will reduce appreciable trim losses and lead to a more
optimal use of the machines.

Technically, the system has been satisfactory with only minor
trouble with some of the input-output equipment. The signals
from the instruments have been free of noise due to careful
shielding. The accuracy of the analog-digital converter is
better than one in a thousand of the full range.

Closed-loop control of some of the manipulable variables (ba-
sis weight) is expected to start late this year.

The development of the system could have been perhaps more
rapid if more manpower were available for the job.

(19) APPLICATION OF A DIGITAL COMPUTER
TO THE CEMENT-MAKING PROCESS
by J.R. R o mi g , California Portland Cement Company,
Colton, California, USA, and W.R. Mor t on y General
Electric Company, Schenectady, New York, USA

Production of the highest quality product at the best effi-
ciencies obtainable is the desire of all process industries.
When California Portland Cement Company decided to modernize
the Colton, California, Plant, it was concluded that this

momH:osHmdmm«vmumwwwumﬂ through maximum use of all possi-
ble automation concepts.

Many recent advances have been made in the areas of central-
ized control, individual eutomatic control loops and automa-—
tic loading and unloading systems, Also great strides have
been made in electronic instrumentation and in remote control
of the set-point. However, there have remained some complex
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tinuous, depend
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n allows the overall control of a lar-

ger railway network as well as to ascertain, at any time, the
sourse of operation according to the operational schedule.
Thereby the operational controller is more easily enabled to
arrange for any necessary changes in operation in the event
of irregularities.
Fully-mechanized installations and a centralized traffic con-
trol with data-processing centers enable to ascertain, simul-
taneously and centrally, information for statistics, adminis-
tration, finance and service. This aim will be achieved only
gtepwise in the course of many years to come or even probably

of decades.

At the first stage, a fully mechanized railway traffic might
be achieved on primitive railway systems, industrial railways
and suburban lines. Only later on it will be possible to oper-
nte extensively full-mechanized national networks for a large
number of transportation species with the appropriate large
variety of car types and special handlings.

Nevertheless, theoretical investigations and practical exper-
iments are already necessary now in order to enable a far-
peaching combination of computing centers and of a great pum-
ber of local and mobile control systems with an appropriate
input and output equipment using excellent data-transmitting
networks. Only in this way can be solved in due time the over-
all problem of an extensive automatic control of & multi-net-

work transportation system.

(21) OPTIMIZED RAIL TRANSPORTATION IN THE KIRUNA MINE
OF LUOSSAVAARA — KURUNAVAARA AKTIENBOLAGET (LEAB)
by J. Elbr 6 nd , Civil Engineer, LKAB, Kiruna,
Sweden

The subject of the paper is the control of the trains in a
transportation system of the Kiruna underground mine of LEAB.

The ore is mined and transported on mine trucks to surge bins
the total number of which amounts to 90 and which are assem-
bled in 15 groups of 3 to 7 each. These groups are spread oub
along the 3,5 kms of the ore body. The surge bins lead to a
main level which connects them %o the crushers. These are ar-
rvanged in & group of 5, each of which supplies 2 hoisting
shafts; a sixth separate crusher supplies a single hoist. Af-
ter its arrival to the surface, the ore is processed on
gsereens, separators etc. before the expedition to the harbour
by the national railway. Further processing is being installed
for producing concentrates and pellets. The ore can be divided
in the mining phase into several qualities, which require se-
veral channels during transportation and processing. The num-
ber of gqualities is actually %: high, medium and low phospho-
vus. The capacity of the mine is of 16 to 20 million toms per

year (235 days in 2 shifts).




- 3P -

The transportation on the maji

a track system on which M St 6t 25

i rains of fixed si

odwwﬂmwwwnWmdwﬂmw<w 25-ton cars. The ﬂﬂmowumowmwmm WWMmHMoow,
T Hmbm@w of 20 kms. It comprises 110 dHMaWOHHI
e e WH oading and unleoading stations, and ab ks
2y mncwuﬁmm € ocks have a maximum length of woo wmmdocﬁ
speed" as zmwwuwm Mwmﬁwwmwammwmmuo%mHum B Steor =H:wwewmw
e . P e network i i i
dmnMMNMHMWOUMWM.mmnﬁdwwH system of the ﬁHmmeHMMm%HWBNHHHw

e o e ot 4 HWM to go simultaneously to the same wmm mdmr
iy B dwcomU %W@bom between the trains (only a mHMHH %5
e ﬁWmBmdemm 118 part of the control is actuated m mdw
aP Juengelye wmm.dum% proceed in the network. The muw 8
goveacyes of shg creina, nCoinding Yo tholt Tontinations, e
tions are calculated by a wHoMHmEHMMHwnnMMWMMMWu. e
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process - paper (4) - has been achieved since 1959, but the
coordinated multi-computer system of Monsanto's Chocolate Ba-
you plant - paper (2) - has been put on stream in late 1962
O] . In the iron and steel industry, the on-line process con~
trol computer of Samuel Fox & Co, Sheffield - paper (8) - is
working since January 1961, but the automatic gauge control
and computer control of the Steel Company of Wales at Port
Talbot - paper (7) - was not yet commissioned. In public uti-
lity practically all papers, with some Very few exceptions,
referred to the future or to very recent experience. In vari-
ous applications the process computer controlling the gas-—
ipeline network of Ruhrgas A.G. - paper (17) - operates since
st 1963, the on-line computer of the Kaukopiid paper mill -
paper (18) - since November 1963 and the digital computer of
the California Portland Cement Company plant in Colton - pa-
per (19) - since 16 months only.

(2) This lack of long experience is probably responsible for
the large difference in opinions bétween the four rapporteurs
on integrated electricity systems, Mr. P. Jonon memOﬂst
cité de France - paper (13) - ), Prof, R. Quack Germany -
per (14) - ), Prof. G. Qua z z & (E.N.E.L., Italy - paper
15) - ) and Mr. J.A. Rober t s (Central Electricity Gen-
erating Board, United Kingdom - paper (16) - ).

This difference of opinion is large on such a particular top-
jc as damage cost previsions with 800 dollars per megawatt
according to Prof. Qu a z z a and only 240 dollars per mega-
watt according to Mr. J onon . On the much more general
problem of economic justification of computers, opinions range
from the practically negative position of Mr. Robexts
(no digital computers in use in British plants and negligible
applications envisaged before 1968), passing through the very
cautious position of Prof. Qu a ¢ k to the much more enthu-
siastic positions of Prof. Quazza and Mr. Jonon .
The latter two do not however agree on the level over which
compubters would be economically justified, Prof. Quazza
quoting a figure of 300-400 megawatts (and 250 megawatts only
when optimisation is used), whilst Mr. Jonon quotes a
figure of 200 megawatts only.

(3) The general impression gathered from the papers them—
selves - and, above all, from their discussion - is that of

a very cautious position, if not of some pessimism, of many
users. This seems quite natural, after a first period of en-
thusiasm, at a moment when the economic justification of pro-
cess computers has to be considered, with information still
lacking in most of the cases on the returns from their instal-
lation, but with an exact assessment of the corresponding
costs of investment. It is probably to be expected that this,
perhaps excessive, pessimism will be corrected in the future
by an exact evaluation of the returns ensured (at least in
scme instances) by the installation of process computers, Jjust
as the definite evaluation of investments against the uncertain-
ty of returns has somewhat cooled-off the initial, probably

also excessive, optimism in this respect.
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Schedule

T Nov. 7964: Deadline for submission of abstracts;
English language papers: Dr. J.A. Aseltine
Russian language papers: Prof. A.M. Letov

1 Dec. 1964: Final selection of papers
1 Feb. 1965: Complete papers to be submitted to the National
Committees or to the Program Committee

15 Feb, 1965: Final version of papers to be sent from National
Committees to the Secretariat for printing.

Russian language papers will be translated. into English and
vice versa. The National Committees are kindly asked to send
¢opies of the abstracts directly to the Secretariat.

Maximum pumber of participants
Tven to Those presenting papers.

Preference will be &

Exhibits

MMﬁHm space will be provided for exhibits.

Topics

T tec btion into..8/D.8.L8
Control of launching vehicles for stability of operation
Guidance of vehicles for correct trajectory

At ahail i we tilomm
tellite and exploratory vehicle sta-

il R L
Pagsive nethods of sa
bilization
Methods based on expenditure of fuel
Methods based on gyroscopic phenomena
Methods based on magnebtic phenomena

bR 0. t.e eonbrod of epacs V.e ETTn. lle B
Correction of orbits at great distances
Renobe control of planetary landings
Reenbry control techniques

Problens of manned systens

Characteristies of man as part of a vehicle control loop
Ootimun use of man in control of space vehicles, on orbit

and during reentry

Ground systemns

Autonatic launching systems
ound antennas

Systems for control of gr
Closed loop systems with control from the ground
eports on o £ sypeil I 3¢
¥ys5 ttems
Unmanned systems for explorations
Hanned systens

Gommunication systens

Weather observation systems

Other systems

control
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Problens

Inertial, stellar and terrestrial navigation sensors
Power control elements

Signal processing components

Signal conditioning telemetry

Optical components
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Computers - as used in automa
control systems in s pPrRog g - wie
Or ground s8tations

Computer systenms

Computer components

Programming of computers

Puture control Problensa
Systems for remote exploration of planets

Mmabwumambdm for control components for space vehicle con-
rol.

IFAC SYMPOSIUM ON SYSTEMS ENGINEERING FOR
CONTROL SYSTEM DESIGN, TOKYO, AUGUST 4 &

This international symposium is organized by the IFAC Tokyo
Symposium Committee and sponsored by the IFAC Technical Com-
mittees on Theory and on Applications under the auspices of
the Science Council of Japan. The Symposium Committee is under
the chairmanship of Professor Kankuro Kan e s h i g e with
Professor Akira N om o t o acting as Secretary.

Tdime and P1laee : from Wednesday 25th to Saturday 28th
August 1965 in Tokyo, Kokuritsu Kyoiku Kaikan (National Educa-
tion Hall),

Scientific Programme

The Symposium will be arranged as a series of round-table type
discussions, where nearly 20 papers may be read to initiate
most effective discussions. The tern "Systems Engineering" may
have rather a broad facade, but in combining it with the con-
trol problems, emphasis would be placed on introducing the
Systems Engineering concept into the design of large and com-
plicated control systens. The subject may range from the theo-
ry to the application, and it would be most advisable if the
Symposium may contribute to bridge the theory and practice on
the basis of Systems Engineering approach. The following items
nay be dealt with at the Symposium, though the sessions will
be finally classified in accordance with the papers accepted.

Identification of s Yystens
characterdistics
Description of the organization of systens
Identification of static and dynamic characteristics
Modelling and simulation of systens
System objectives and/or evaluation
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Algorithms of complicated
ceontrol s yabtens

Multi-level control systems

Optimization and adaptation

Learning systems

Multi-variable control systems

8 tems

B eeE A dv sl o syl SR e § 8 Y

Iarge industrial production processes

anmqu. transportation and communication systems.
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i , February 1965 whether

The author will be notified dﬂ 15th I

is accepted or not. Invited authors qu .
wwwmwbw two owvwmm of the full paper to the Symposium Commit
tee by 1st June 1965.

i excursions .

7 Mwaomw Mwwwwwnmﬂn 8 es, universities and »ﬂ@ﬁmwuwwww
mwﬁumbwmm are planned and some excursions after the Symposium

will also be arranged.
Secretariat

'AC To Symposium Committee
%MWHQ owwmuww Post Office Box 1057

Tokyo, Japan.
npww..o ’address: IFACSYMPOSIUM TOKYO.

SELE _ADAPTIVE
2nd IFAC SYMPOSIUM ON THE THEORY OF
CONTROL SYSTEMS, TEDDINGTON, U.E., SEPTEMBER 196

Adaptive

al Symposium on "The Theory of Self bvei.

Mﬂbwwwwuwwmwmwma =WHM be held in ewmwwﬁmdowmowﬂ4mww WMdM%M&
ational Physical Ilaboratory, th:

MWMﬂmmwmwwmaMmm. An oﬂmmrpmwnm ooaswwmmmﬁMN&MM@M&M@WWWWMMMn

i J.H. e s [ -
MWPMWMHMMMMMMmeM Instrument Technology on behalf of the Unit
ed Kingdom Automation Council.

bout 100.
articipants will be restricted to &
WWMHMMMWMMHOMﬂWdedHQMm to attend and to submit MNWWﬂm SHWWbo
be sent out in November, both to individuals and through

to national member organizations.
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i grouped under the .
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All enguiries concerning the Symposium should be addressed to:

IFAC (Teddin
Secretary, mmww%w.mwsvomnca Figet
20 Peel Street, London, W.8., England.

IFAC SYMPOSIUM ON ERONOZHszeﬂmHNbHHOH.

MUNICH, GERMANY , OCTOBER 1965
An international § i
yoposium on Microminia
MwwwowmoMWMMwoww meuwmmmao be held in :NMMMMWﬁWMWBMMHWcMWME
] ober on the initiati i
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Mr. Gerd Miller,

Secretary of the Pr

et BB eparatory Committee
M\o Siemens & Halske AG,

ernerwerk fiir Messtechnik

Postfach 834, Karlsruhe, Germany.

THIRD CONGRESS OF THE INTERNATIONAL FEDERATION

OF AUTOMATIC CONTROL, LONDON, JUNE 1966
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Papers should be submitted to the IFAC national member orga-

nization of the author's country early in spring 1965 (the
exact date to be fixed by the national member organization).
The papers should deal with topics on components or on appli-
cations or on the theory of automatic control. The theory pa-

.~ pers should preferably bridge the gap between theory and prac-

tice. Some papers will be admitted on traffic control and on
biological control problems as well as on management.

After approval by the national member organization the papers
will be passed over to an international selection committee
for final decision on their adoption.

The adopted papers will be printed before the Congress in or-
der to allow the attendants of the Congress to prepare dis-
cussion remarks. At the Congress itself, several papers will
be grouped together and will be presented by a rapporteur.
The authors will be asked to answer the remarks made in the
discussion. Therefore the presence of the authors at the Con-
gress will be obligatory.

After the two IFAC Congresses which were held in Moscow 1960
and in Basle 1963 it is hoped that the third Congress will be

equally successful.

WORLD ACTIVITY IN CONTROL TERMINOLOGY, 1963

A report by Dr. H. L, Ma s o n , Chairman,
IFAC Technical Committee on Terminology

= INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC),
1, rue de Varembé&, Geneva, Switzerland

Mr. G. N a s s e , SBecretary, states that TC 1 has completed
its revision of Group 37, Automatic Control and Regulating

Equipments for edition 2 o

cal moammmw . Its 125 terms are delfined in French and Bng-
sh, and appropriate German terms have been added by Prof.
H,D. Hoc hrainerxr , Austrian Standards Committee.

To the 23 international organizations likely to be concerned

with nomenclature in edition 3 of IEV, Mr. L. Ruppe r t,

Secretary-General, has addressed a circular letter announcing
plans to publish that edition chapter by chapter, and asking

them if they would cooperate with comments on early drafbs.

Working Group R of IC 4, notes Mr. L e u m , has been prepar-
ing a draft of a test code for Hydraulic Turbine Governors.

A set of symbols was agreed upon, and it was decided to pre-
pare drafis on speed rise and pressure rise tests. Agreement
was not reached as to whether frequency response tests should
be included.

The U.S. National Committee of IEC, meeting in March 1963,
has recommended to the IEC that a Microelectronics Subcommit—
tee be established to formulate standard definitions and cer-—
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minology in this field. Further recommendations cover stand-
ardization of dimensions, ratings, and characteristics, also
techniques for measuring parameters and performance.

Publication 125: Ferromagnetic Oxide Materials suggests a gen-
eral classification on e basis o e ction of the mate-

rial. Some 40 terms are defined in five sections: permeability;

losses; variability; magnetostriction; and resistivity.

Publication 117-3: Contacts Switchgear, Mechanical Controls
Starters, and Elements of ectromec
some recommended symbols.

Publication 148 is intended to provide a uniform system of let-

ter symbols to be used internationally in the semiconductor
field.

Standardizing agencies of both Germany and U.S.A. have pro-

posed to TC 47 sets of definitions, letter symbols, color code
and circuit symbols for voltage- enerating plates manifesting
the Hall effect. The U.S.A. proposa escribe

b in 1s based on MEKSA rationalized units as noted in NBS Mo-

nograph 47, and contains 39 definitions useful for specifying
test procedures.

“JAPANESE NATIONAL COMMITTEE OF AUTOMATIC CONTROL,
Science Council of Japan, Ueno Park, Tokyo

Japanese Industrial Standard JIS 28103, writes Mr. Ma s u -
buechdi, contains 38 terms (in English and Japanese) with
definitions (in Japanese only) relating to Accuracy and Pre—
cision in Instrumentation. JIS Z8104 has 90 terms and defini-
ons for Instrumentation (General). JIS Z8111 has &4 terms

and QmHHmewobm_ and 75112 has 115 terms and definitions, all
relating to Digital Computers. JIS Z8204 is a 20-page document
giving graphic an glis letter Instrumentation Svmbols
apparently correlated with Instrumen oW

Instrument Society of America an

strumentation of the British Standards
JIS Gloss of General Terms in Auto i

32 items; mos (
equivalents) in a 96-term list in the JSME Journal 67-109,
April 1964. For defining the electrical, pressure and flow
characteristics of hydraulic Servovalves, a committee chaired

ww MHOH.H.OmuHEmwmm Proposed a tentative set of 24
erms,

=INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (180),
1, Tue de Varembé, Geneva, Switzerland

The ISO Council has approved the following definitions pre-
pared by a Standing Committee: "Standard — A standard is the
result of a particular standardization effort, approved by a
recognized authority. It may take the form of (1) a document
containing a set of conditions to be fulfilled (in French
'Norme'); (2) a fundamental unit or physical constant (in
French .m¢wpon.u - examples: mawmﬁm. absolute zero; (3) an
n

object for Uﬁﬂwwnww compariso. in French .m&mwob.w - ex=-
ample: meter,

= =

"Standardization is the wHoanM of MMMMMWMMw”MemﬂWnWﬁWWWHﬂmo
rules for an orderly approac to a e
.dmbwm#&owuw with aww oooUmenHoMHMm all MMMM@MMMMmHWMM in par
romotion of optimum ove aking
MWMﬁWMMoMMM MWmHWBOHHOUmH conditions and safety requirements.

t technique,
the consolidated results of science, ®
.MM&MwHWMMmemM. It determines not only «wm.dwmwm MMHW&Eo UHMm
sent but also for future am<mwowamww.mﬂwwnwdeWmcnau mmwdwmow
. Some particular applic H :
¢WNW¢WMMMMM¢mAmuo%mdmhbowom% and symbolic representationj MWWI
Wﬂoaﬁnﬂm and processes nmmhwbwwwou munHMMHMMMWMMmoHmwwMMMMopl
istics of products, testing and measur g2 LR
: haracteristics of products for defining :
MW@uﬂmmamwﬂwon of variety, interchangeability, etc.); (4)
wwmew of persons and goods.

ifi t of a
: A specification is a concise statemen
Wm@nWHHMMMWQWQEmuwW to be satisfied by a product, Emdmuwwwmﬂm
or a process, indicating, whenever appropriate, the uuomnmn
by means of which it may be determined whether the requ
ments given are satisfied.

t of a
fote: ecification may be & standard, a par -
MMMMMNMMV WHmwuamﬁmbnmﬂa of a standard. (2) As far as @HdeH
cable Hm is desirable that the requirements are mwﬁﬂmwmmumuﬂ
Wﬁamumompww in terms of appropriate units together wi

limits."

= FINLANDS meHHWHHmBMMZHmmﬁ SALLSKEOP,
P.0.B. 419, Helsinki, PFinland

A terminology committee has been set up under the chairman-
ship of Mr. Paave An t t i1l a .

—INSTYTUT AUTOMATYKI PAN,
mwmuosmu Rady Norodowej 55, Warszawa, Poland

Polish Standard FN/N-02050: H Mwuawuowomquwow M wmnl
tative draft form during 1964, reporis llr. J. 5B P
It contains 175 definitions in MWm mmoMMMﬂm. memwwmamuw opt ;

ities; t units; asure! H :
Quantities; Measuremen } AR B e

$ nt equipment: its mHmEm@ S3 C 1 3
Hmwmmemwwcwmwmﬁamswbwwdoopmm Metrological owmuwﬁwobmpvb pro
m¢0dwoﬂ checking and exploitation of measurement tools,

]

in Automatic Control
aft standard on Terminology in t
MMMdewanMMnHmwm@. and range, methods, and BW¢mHHme wﬂMMm
been chosen. The first stage will cover the preparation
definition of about 450 terms.

— NEMZETKOZI AUTOMATIKA SZOVETSEG MAGYAR,
WAdor utea 15, Budapest V, Hungary T e
i i 1tilingual Vocabular 0. in sTre—
wcdwwnwwwow mw Mﬁm M: w ¥ , has already uuwawamﬂ Eoﬁmmmﬂo MNI
and its 1ist of 1000 definitions in Hungarian, with indexes
WH equivalent terms in German, English, and Russian.
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standard No. 18450, dealing with terminology, definitions and
symbols of control engineering, is now being extended.

~NORMEN-ARBEITSGEMEINSCHAFT FUR MESS- UND REGELTECHNIK (NAMUR),
Leverkusen-Bayerwerk, Germany

Iwo drafts of proposed literal and graphic symbols for measure-

ment and control in the process industries have been circulat-
ed by Dr. B. 8t urm . er ems are noted, most being
distinctive geometric shapes, lettered to indicate the measur-—
and, for use on process flow charts. Many are identical with

those of DIN. Graphic symbols for subassemblies will be treated

later.

=L'UNION DES ASSOCIATIONS TECHNIQUES INTERNATIONALES (UATI),
62, rue de Courcelles,Paris 8e, France

At the request of Prof. E. Ger e ¢ k e , Past-President of
IFAC, and of the Bwiss Federation of Automatic Control, re-
prints of the SFAC Basic Graphical Symbols with 7 Application
Examples were distributed by 0 the 1500 engineers at-
tending the 2nd TFAC Congress in Basle. Prof. C. Pen e s ¢ u

is proposing these symbols as an IFAC standard for use in sig-
nal-flow diagrams.

=BRITISH STANDARDS INSTITUTION,
2 Park Street, London W.1, England

Mr, D.T. Broadbent notes that B.S. 3669:1963, "Recom-

mendations for the Selection, Formation and Definition of Tech-

nical Terms" is of general interest, and is based on the ve-

commendations of I1.5.0./T.C. 37. B.S. 3586: Part 1: 1963, "Spe-

cification for Electrical Signals for Telemebry and Control
Part 1, Analogue rect current signals"™ establishes a pre-
ferred current range for the first time, from O mA to 10 mh,
and defines some relevant terms. B.8. 3527:1962, "Glossary of
Terms relating to Automatic Data Processing" is a substantial
document which has uring e past year.

Three parts of B.S. 1523 on Automatic Control Terminology have
been issued to date; Section 2:1960, "Process Control"; Sec-

tion 3:1954, "Kinetic Control"; and Section 510Gk, =om5 0—
nents of Servo-mechanisms". Work on Section 4, "Automatic Re—

advanced, and it will be combined with Te-
vised

ised versions of the three earlier parts into a single docu-
ment, together with additional general terms, being prepared
by a committee under the chairmanship of Prof. K.A, H a ¥ e S.

B.S. 1646 has been revised consistently with B.S. 1523 and
2643, and will shortly be re-issued under the title "Graphi-

cal Symbols for Process Measurement and Control Functions™. A
copy was submitte [5) wi e suggestion tha ese

lettered geometric shapes for process flow sheets be consider—
ed for international standardization. Other graphical symbols
are given in B.8. 3238, Part 1, "DTransduchors and Magnebic Am-
mHHHHmez* which appeared in 1960; it will be supplemente
AOMP » "General Servomechanisms", to be published early in

Of B.S. 1991, "Letter Symbols Signs and Abbreviations" Part
e ]

6:196%, "Electrical
be published.

—UNION POUR IA COCRDINATION DE IA FRODUCTION ET DU

RANSPORT DE L'ELECTRICITE (UCPTE),
MwwmmemﬂmmH Tandstrasse 5, Heidelberg, Germany 4
ition of "System Re
. W.Rebs ke reports a new edi
mwow DPerminology" with about 100 terms and their WMHPWH@ =
Ten: Tman, ltalian, and Dutch has been pu shed.
Mwwmhnwu with USA and UK versions has just appeared.

~USTAV TEORIE, INFORMACE A AUTOMATIZACE,

Vysehradskf 49, Praha 2, Czechoslovakia

i i the common sci-

e k advises that during 1963
wamwwnﬁﬂMwawopomﬁ of the multiloop control was omndeWMWMmml
Mb<ow<wbm 47 terms with definitions. Also, termino omwwm i
pled-data control systems and a table of graphic sym
logic elements are being prepared.

- VVB REGELUNGSTECHNIK, GERKTEBAU UND OPTIK,
Bast Berlin, Germany

DDR Standard TGL 14591, Concepts and MM&WM for Automatic oowwu

Dr. G. Schwarze , con S
memewwobw in German, with m#ﬁwymuwmwmmwwwdwumﬂwmwwwowwwwm
of transfer functions. Its sectlons c opern joged

i haracteristics, grap.
loops, signal flow, transmission ¢ b N Tl

i 1 svmbols, sections of the loop, typ
MMﬂmMWoﬂMQﬁmeow ﬁmqmwomw components for signal conversion
: ]

and logic.

- ENTE NAZIONALE ITALTANO DI UNIFICAZIONE (UNI),
Piazza Armando Diaz 2, Milan, Italy

Physical characteristics of Perforated Tapes to be used with

i i and mac e tools will be coordi-
MMMMQ@MWOMWmHWW WQMPMWMMM t t i 's ISO/TC 95/5C8. Odﬁwd par-
ticipating groups are ISO/TC 97, IRC/TC 53, and ASA/X3.

CONTROL
- NATIONAL COMMITTEE OF AUTOMATIC A
mwwwbnwmdmwmum ul. 15a, Moscow I-53, USSR

to the IFAC Components

S BB, 8 otskKoVW presented U Gompa fa
WMM%Hddmm meeting at mmeM a HmumﬁWdewmmw WMMMMMﬂMHwmeMw

i natical terms a2 nun i
s ﬂmdwmumcvow the specification of automation
characteristics needed for the oL auon o
. Devices for continuous action and

Mwm%wwﬁmmﬁmmwo and dynamic errors, Hmupmdwwpdﬁ.me@HMmewﬁ
are Mﬂmvmmm@. Discussion of these terms amﬁmmmn MBMHE

JACC at Palo Alto, California, and IMEEQ at oc g
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—VDI/VDE FACHGRUPPE REGELUNGSTECHN
IK
Postfach 10250, Diisseldorf 10, mouﬂmbq

De. G. Taf iadis re
ports that the VDI/VDE C i

mﬂm wwnmm bols for open- and closed-loop noMMwow Mwwwwwwmmwr
by muohmwm mmqmumw comments on the Swiss proposal presented
by IFAC. HMMH mmwpm Mmmbmaﬂﬂmd% WOO R NOdo mﬁﬂ&ﬁmu A

s ] § T - e k -
MMMMMHoMHWM¢MMMﬂ Mwwodvowmw wﬂn material o%@ﬁmﬁMoMm,waMMnMM
[ ) number o : +
the symbols should be reduced. MmMMNdWWMhMOWMMBm e i

dwpm for Digital Circuits was issued in ﬂoqmadoWﬂmwmwammmm ru
propose covers graphical symbols for data flow

charts and pro msHMWMM charts waﬁ information processing
I )y TE & to charts for heat ; 1
awoum~ is under review, and standards are meMMNaHﬂmMWwwWMn

ols in analog computati .
process anﬁmmupmmw ion, information processing and the
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NEWS FROM NATIONAL MEMBERS

CONFERENCE ON AUTOMATION, MAY 1964

A scientific and technical conference on the problems of au-
tomation was held in Sofia, May 12 to 14, 1964, organized by
the Bulgarian National Council of Automatic Control. The to-
tal number of papers presented was 58, divided into four sec-
tions covering theoretical problems of automation, auntomation
devices, application of automatic control systems and comput-
ing techniques. The sessions met both separately and simulta-
neously.

The aspects of optimizing control, automatic optimization,
self-adjusting models, electric modelling, synthesis of re-
lay control schemes, and surveys on algorithmization of in-
dustrial processes, control process computers and pattern-
recognition devices and techniques were discussed in the
first section during the conference.

The papers in the second section dealt with various types of
transducers and other devices, program controllers, potentio-
meters and compensators, pneumatic devices, converters of
non-electric variables to electric, remote control systems,
counters, and flowmeters. A survey on applications of nuclear
magnetic resonance was also presented.

The aspects of program control of milling machines, automa-
tic supply devices, automatic processing of electric motor
details, process monitoring of bearing details, applications
of automatic control systems in power utility, metallurgy,
transport etc., as well as surveys on automation of metallur-
gical and chemical industrial processes were discussed in the
third section.

The papers in the fourth section dealt with universal digital
computers and electronic measuring instruments for ferrite
cores hysteresis curves.

The aim of the conference on automation was to revise the
present state of the theory and practice of automation in the
country and to outline some directions of the future activity
in the field of automation.

The more interesting papers will be published in various pe-
riodicals in Bulgaria.



Switzerland

15th INFORMATION MEETING, SEPTEMBER 1964

The ASSPA (Association Suisse pour 1'Automatique - Swiss As-
sociation for Automatic Control, National Member Organization
of IFAC for Switzerland) held its 15th Information Meeting in
Zirich from 24th to 25th September 1964, on the general topic

DYNAMICS OF HEATING AND AIR-CONDITIONING PLANT CONTROL
with the following papers:

~ "Die Bedeutung dynamischer Untersuchungen fiir die Klimare-
gelung” (The importance of the dynamic research for heating
and air-conditioning control) by Prof. Dr. P. Pr o f o s ,
ETH Ziirich,

~ "Dynamisches Verhalten von Temperatur— und Feuchterreglern”
(Dynamic behaviour of temperature and moisture regulators)
by L. Me 1 iomn , Iuwa A,G., Ziirich,

~ "Messung und Auswertung des Ubertragungsverhaltens von Re-
gelstrecken der Klimatechnik" (Measurement and evaluation
of the transfer behaviour of heating and air-conditioning

controlled plants) by R. Spih 1l er y Landis & Gyr 4.G.,
Zug,

- "Dynamische Untersuchung einer Raumtemperatur-Regelung mit
Hilfe des Analogrechners" (Dynamie investigation of a room-
temperature control by means of an analogue computer) by M.
Blume r , Honeywell A.G., Ziiriech,

- "Die rechnerische Erfassung des Wandeinflusses auf das Uber-
tragungsverhalten durchstromter Riume" (The calculation of
wall influence on the transfer behaviour of ventilated
rooms) by H. Ju z i , ETH Ziirich,

- "Das Ubertragungsverhalten von Liiftungskanilen" (The trans-
MmH behaviour of ventilation channels by P. He m m i, ETH
iirich,

- "Die rechnerische Bestimmung des Ubertragungsverhaltens von
Iufterhitzern und Iuftkithlern" (The calculation of the
transfer behaviour of air-heaters and air-coolers) by B.
Junkerzr, Fr. Sauter A.G., Basle,

- "Experimentelle Untersuchungen iiber das Temperatur-Ubertra-
gungsverhalten von REumen” mmxﬁmHHEmb¢mH investigations on
the temperature-transfer behaviour of Tooms) by H. L e u t-
hold, Sulzer A.G., Winterthur,

- "Rechnerische Vorausbestimmung des Temperatur-Ubertragungs-
verhaltens kimstlich beliifteter Riume unter Benutzung von
HModellversuchen" (Predictive calculation of the temperature-
transfer behaviour of artificially ventilated rooms by using
simulation investigations) by W. Wwe rn e r , BTH Zurich.

Ny T, o

United Kingdom

LOND! {EETINGS OF THE SOCIETY OF

Hzmsmmzwza %MﬁNHOHomH DECEMBER 1964 a S ngs
1 Dec.1964 "Process Instrumentation up %o 1984" by E.N.

& i cognd) R, JodWive sl o) Baiiae

16 Dec.1964 "The Control of a Warehouse by Computer” by L.
Hiow T & 34, :

n —-line Computers to generate Dynamic
Mwnwww.mmeHmmwm mmewm.om WHW m o m d mbﬂaumb.w.sw w w M M w_
"On-Tine Model Making for a Chemical Plant m%b sz b
R.J. Hi gh, A.D. McCannand H. Jenm .

26 Jan.1965 "Computer Control of a Four Stand Mill" by M.
B i tibse pigidee 1 dy

i in Armaments Re-—
"Meagurement of Transient Events in
“meMwmgmwmm.H.b. Enowles and D.N, Gascoyne,

23 Feb.1965 "Autonmatic Instrument lManufacture" by J. Lvery,

i f Bolid State Rec-
5 "Automatic Control Applications of =
w_mmﬁm%.omm Prof. BE. Gereocke , Zirich, Switzerland,

30 lMar.1965 "System Design in Steel Works Autonmation" by Dr.
D, teE st e 1y, ; :
14 Aor.1065 "The Heaning and Value of lMeasurement in Industrial

~scesses” by R.VI. Ed d 1 s on,

27 Apr.1965 "Direct Digital Control" n@ﬁm Day mmawmwwﬁwnbndmhom
wmmwmmmmdwob required. Preprints supplied to wd.mn i \.= :
12 Mey 1965 "Directions of Research in Control in the USA" by
Dr. H.H. Rosenbxrock. ds asireim
5 i i f the meeting
ta eetings with the exception of e m
WWWMWrMHWWOMM WmHm at Manson House, 26 Portland MHMQN, WMMMMM,
W.1., and, unless otherwise stated, at 5.30 pom.a i
H.H.mﬁm 3wwﬁwuq on 27 April:it is hoped %o ﬁuwap@mHUHmrrﬁm goer
mm:EmHmecmoH MHH neetings. awammrEmWoWMowwMmemo wwmm mdﬂmmﬁ.
iety of Instrument Iec 1 ; >
mwmwwwﬂuswwW.mmew wwﬂﬁ order on publication as follows: 3s.
per ijﬂMbm or & 16s.0d. for m.ooduHmdm set.

SYMPOSIUM ON GYROS, FEBRUARY 1965

A 8rmmosiun on Gyros has been mﬂumﬂmmn by the bﬁd0MmMWGAMowwwow
Group of the Institubion of Hechanical wwﬂﬂmmamm?mum? o8
s will 1 resented in four groups: general, aircr 2
MmammHWWWﬁOMHmewwmpu. aireraft end spacecraft nﬁou1+hmﬁwwmen
and anip. The Symposium will be memﬁww,mww“m wwmwwwwwww_wmm S
Lo - - . .p 5\
chanical Engineers, in London, on R MWH
hexr i i1l be available from the Confe B
MWMFHMMMWMWMHMW of Mechanical Engineers, 1 Birdcage Walk, West

minster, London S.W.1.
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CONVENTION ON ADVANCES ON AUTOMATIC CONTROL, APRIL 1965

A Convention on Advances in Automatic Control, sponsored by the
United Kingdom Automation Council, will take place at Notting-
ham University from 6 to 9 April 1965. The Institutions of Me-
chanical, Electrical, Chemical, Production, Electronics and Ra-
dio Engineers, the Royal Aeronautical Society and the Society of
Instrument Technology are co-operating in the arrangements. The
Organizing Committee invites offers of papers. Further informa-
tion can be obtained from: The Institution of Mechanical Engi-
neers, 1 Birdcage Walk, Westminster, London, S.W.1.

A DAY'S DISCUSSION ON DIRECT DIGITAL CONTROL, APRIL 1965

Conventional analogue controllers are yielding place in a num-
ber of instances to digital devices. This development in control
engineering will be discussed at & one-day symposium held by the
Society of Instrument Technology on 22 April 1965 at Northampton
College of Advanced Technology, London. The symposium will be
concerned with both digital computer systems and digital systems
involving a small number of loops. The technical and economic
benefits of direct digital control, the requirements and xelia-
bility of equipment and the theory of sampled data and modes
control, all come within the terms of reference. Discussion of
the conversion of analogue measuring-instrument signals into di-
gital form, and of the application of outputs from digital de-
vices to analogue control valves, will be deemed appropriate.
The object of the papers delivered at the symposium will be to
stimulate discussion.

Registration opens on st January 1965 and closes on 19 March

1965, Further particulars of the symposium may be obtained on

application to The Symposium Secretary, Direct Digital Control

mwawomwcﬂ.mmoonmd% of Instrument Techmology, 20, Peel Street,
ndon, W.8.

CONFERENCE ON MEN, MACHINES AND AUTOMATION, NOVEMBER 1965

The Institution of Production Engineers is to hold a conference
on 'Men, Machines and Automation' from the 7th to the 10th of
November 1965, at the Congress Hotel, Eastbourne. Further parti-
culars will be announced later.

USA

PAST EVENTS
S5th JOINT AUTOMATIC CONTROL CONFERENCE, JUNE 1964

This Conference took place at Stanford University, Stanford,
Calif., 24-26 June 1965. The following papers - preprints of
which may be obtained at a total price of $20 from the Institute
of Blectrical and Blectronics Engineers - were read and dis-
cussed. They are quoted with the following abbreviations:

IEEE - paper by the Institute of Electrical and Electronic Eng.
AIChE - paper by the American Institute of Chemical Engineers
ASME - paper by the American Society of Mechanical Engineers
ISA - paper by the Instrument Society of America

C.P. - conference paper only, not in any society journal.

T

Session I - ADAPTIVE CONTROL

IEEE "A Learning Control System" by Dr. M.D. Waltz and
C.P. K.S. Fu , Control and Information Systems Laboratory,
Purdue University, Lafayette, Ind.,

. e B
IEEE "Threshold Training of Two-lode Signal Detection" by J.
C.P. Sklansky, Radio Corp. of American laboratories,

Princeton, New Jersey,

ASME "On the Formulation of Adaptive Optimal Control Prob-
lems" by Prof. Allan E. Pea r s on , Div. of Engin-
eering, Brown University, Providence 12, Rhode Island,
end P.E. Sarachik , Dptm. of Electrical Engin-
eering, Columbia University, New York, N.Y.,

IEEE "The Model-Reference, Self-Adaptive Control System as
C.P. Applied to the Flight Control of a Supersonic Transport
by D.C. Clark, Cornell Aeronautical Laboratory Inc.

Buffalo 21, N.X.,

ASME "On Performance Losses in Some Adaptive noﬂ#ﬂmﬂ mwm¢w3m=
by Prof. Masanao A o k i , Dptm. of Engineering, Uni-
versity of California, Los Angeles, California,

IEEE "The Principle of Contraction Mapping in Nonlinear and
Adaptive Control Systems" by K.N. L e i Baip: M 080
Buffalo, N.Y.,

IEEE "The Characteristics of Model-Following Systems as Syn-
thesized by Optimal Control" by J.8. Ty 1ler dr., Cor
nell Aeronautical Iaboratory Inc., Buffalo 21, N.X.

Session II - SYSTEM DESIGN AND ANALYSIS I

AIChE "Sonic Delay Line Used for Buffering of Pulse Inputs of

G.P. a Control Computer System" by H.G. Elmer , Intern.
Business Machines Corp., lonterey and Cottle Rds., San
Jose, California,

"Queues in Multi-Channel Systems Remotely Controlled via
%wwm momQEBbb Communication Link" by C.E. Th e obo At

System Development Corp., Paramus, z.m.,.mun @.a.o. ,

S h en , Moore School of Electrical Engineering, Uni-

versity of Pennsylvania, Philadelphia, Pa.,

ASME "“Application of Volterra Series Analysis to an Electro-
wwmwmﬂwwo Control Valve" by J.B. m.m r g er , Guidance
and Control Mechaniecs, McDonnell Aircraft Corp., St.
Louis 66, Missouri, .

IEEE “Calculation of Quadratic Moments of High mu@ma Linear

¢.P. Bystems via Routh Canonical Transformation” by N.N.
PurieandCN.Weygandt , Iptm, of wwmowﬂpomw
Engineers, University of Pennsylveania, Philadelphia, Pa.

ATChE “Systematic Determination of Optimal Parameters" by Y.ds
m.w. L w w end R,E.C. Weaver, Dptm. of oumswom« Engin-
eering, Tulane University, New Orleans 18, Louisiana.
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Session IIT - COMPONENTS I
AIChE "The Frequency Response of an Actuator Supplied by Two

C.P.

ASME

IEEE

G P,

ASME

Long Hydraulic Lines" by W.E. Sc¢ hiesser , Dptm
3 2 »

of Ch i3 i i
at ! emical Engineering, Lehigh University, Bethlehem,

ir
Hot-Gas Actuators: Some Limits on the Response Speed”

by D.R. Vaughn i
5 g omwwwomuwm. , Douglas Aircraft Company, Santa

"BElastic Mode Effects on Closed-Loop Stability of a

Winged Booster" by R.L. S i
Snpndcpoanta mmmw. o&mo. w a im , USAF Wright-Patter-

MMMMWM%WmmW%mwwmemzmmzoowdaop Organ and its Fundamental
> o 1. apd LY a8

s i I L. Amashita

aow%oms e of Industrial Science, University of Tokyo, '

Session V - SYSTEM DESIGN AND ANALYSIS II

IEEE

IEEE
CP,

"Analysis of Pulse-Width HMod i
- ulation with a Vari
Transport Lag in a Rendezvous Radar" by m;m.mwpwdwmp by

Westinghouse Electri isi
ol 3bﬂwwmbn.mn ric Corp., Air bH! Division, Balti-

L E
MWMMWMmem%wNMMWMWWMdem MHN@&OH%W in Computer Control
arae €bargeran
Cottle and Monterey Rds., Sen Jose, e b e
1

AIChE "Intercomputer Talk on Chocolate Bayou" by V.A. L a u -

C.P.

h e r , Mansanto Chemical Company, Texas City, Texas,

AIChE "Dynamic Effects of Material Recycle" by E.R. G i 1 1 i-

C.F.

ISA
C.PF.

land , MIT, Cambridge 39, Ma
- 5 ss, and T.J. B o
Atomic International Div., North American b<wmﬂwwrw mmu

noga Park, Cal, i
ENMm.. 2 1, and L.A. Gould , MIT, Cambridge 39,

n
Dypnamic Temperature Control of
I ] the Styrene- i
Rubber Process" by D.A. Wi smer MW& ﬂw WﬁmeHMbM
Bunker-Ramo Corp., Canoga Park, California, {

ATChE "Dynamic Response of a Continuous Stirred-Tank" by G.L

8.P.

Esterson,and RE. Hamil+t on , Dptm. of

Computer Seci 5
ZHmWoﬁHM. ences, Washington University, St. ILouis,

Session VI - STABILITY I

IEEE
C.P.

"Sensitivity and Stabilit i
. ¥y in Multiloop Systems"
Rk, B aaana Bl Doy B ek aan L

Engineering Dptm., P 2
Brooklyn gm sz..‘ olytechnic Institute of Brooklym,

"The Parameter Variation Pro
blem in S
Mﬂwwﬂmwmdowwmadw.MHow. W.8. Per k MﬂMdm wMvawow Sotr
2.y . of Electrical Engineeri: Co- H% ,
Sciences Iaboratory, University of Illinois, Uebana. 111

IEEE

C.P.

IEEE
C.P.

1IEEE

I3

o i -

"The Elliptic Describing Function” by A.D. Jop l1ing,
Canadian Armament, R and D Establishment, Quebec, Canada,
and R.A. J o hn s on , Dptm. of Electrical Engineering,
University of Manitoba, Winnipeg, Manitoba, Canada,

"The Describing Functions for Hysteresis" by C.B. Neal
and D.B. Bu nn , San Fernendo, California,

"On the Computation of Self-Sustained Oscillations in
Piecewise linear Systems with Two Nonlinearities" by Dr.
G. Eovatech, Research Institute for Advanced Stu-
dies, Baltimore 12, Maryland,

"Stability in Linear Systems Having a Time-Variable Para-
meter" by W.W. Cooley and R.N. ¢ 1 ar Xk , Dptm. of
Electrical Engineering, University of Washington, Seattle
5, Washington, and R.C. Buc kne r , The Boeing Comp. ,
Seattle, Washington,

"Bounds on Limit Cycle in Two-Dimensional Bang-Bang Con-
trol Systems with an Almost Time-Optimal Switching Curve"
by J.J. 0'Donne 11 , Bellcom Inc., Washington, D.C.

Session VIII - OPTIMAL CONTROL I

ASME

IEEE
c.P.

IEEE
C.P.

IEEE

C.P.

IEEE
C.P.

"Investigation of Optimal Control with Minimum-Fuel Con-
sumption Criterion for a Fourth Order Plant with Two Con-
trol Inputs; Synthesis of an Efficient Sub-Optimal Con-
trol" by Prof. A.J. Craig and Prof. I.Fligege-
Lotz , Div. of Engineering Mechanics, Stanford Univer-
sity, Stanford, Califormnia,

"Determination of Optimal Control and Trajectories Using
the Meximum Principle in Association with a Gradient Tech-
nique” by C.H. Kkn a pp end P.A. Fr o s t , Dptm. of
Electrical Engineering, University of Connecticut, Storrs,
Connecticut,

“A New Approach to the General Minimum Energy Problen" by
Dr. W.d, P o 2 G- Py Electrical Engineering Dptm., Uni-
versity of Michigan, Ann Arbor, Michigan,

"0n the Problem of Optimal Thrust Programming for a Iunar
Soft Landing" by J.S. Me d i t ¢ h , Aerospace Corp.,
Los Angeles 45, California,

"Minimun-Energy Attitude Control for a Class of Electric
Propulsion Devices" by . Schwartz , Hughes Air-
craft Company, Los Angeles 9, California, ]
"Fuel-Optimal Singular Control of a Nonlinear Second Or-
der System" by M. A t hans and M.D. C anon , Lin-
coln Laboratory, Massachusetts Institute of Technology,
Lexington, Massachusetts.



Session IX - STABILITY II

IEEE
C.P.

IEEE
C.P.

"Construction of Lia

C punov Functions for N

wmwwwmwmwosm with Several Nonlinear mHmEmMﬂwwaWHMMMwQL
ﬁoHHmmm Hﬂ%ﬂa 5 omﬂahom and Information Systems waOWWI
Foraoes rdue University, lafayette, Indiana, and Z.V

- 8 1ius , Electrical Engineering Dptm wﬁﬂﬁ. :
niversity, Lafayette, Indiana, b ot

1 i !
LWnmepoMHobmwwwomnHobwwoﬁ Liapunov Stability Theory"
5 en v. of En :

Stanford University, Stanford, omw%mwwwm,zmoupﬁom.

"Synthesis of Control Syst

: ems wit i

MHQ the Direct Method ow wawcﬂodm wwmwwwwnw monMumedm

5 o n , International Business Machines Space Guidan
enter, Huntsville, Alabama, F

"On the Lagrange Stabilit

of a Cla i
wmsmwmaiuwﬂm Systems" by WH. J.B. wmw MhﬂMMﬁMHMdWWm
doﬁ rol and Information Systems Laboratories Purdue
niversity, Lafayette, Indiana, : o

"Approximation of the As

t ymptotic Stabilit

wwwmwmwmmewwm anmwow me«mBm Using an WbWwwMMb%MMWmmH
) ToAaC y R.P. O'S h e a D

trical Engineerin i s, P

i auammw.. B, University of Pittsburgh, Pitts-

n 3 3

£Obw¢Wm Stability of Nonlinear Feedback systems" by R
w. rockett , Case Institute of Technology, S w
ems Research Center, Cleveland 6, Ohio. -

Session XI - OPTIMAL CONTROL II

IEEE
[ 5

IEEE
C.P.

IEEE

IEEE

ASME

"Sufficient Condition fo i

: T timal i

tems with z@bpwummu Cost MMWowwoummowwumumonoHWbmmw o
New York University, New York, N.Y., 74 i

"The Necessary and Suffi i
icient C i i
mww mmﬁﬁﬂowpwu.ﬂo Um Linear" dwowwumwmuw MQM ﬁ&MﬁMW¢Hmm
. ectrical Engineering, California Institute mw Hmnmﬂ
Ogy, Pasadena, California, o

"Recoverable and reachabl
e Zones to Control i
WHMmMHmmwmbnmcMuﬂ woﬁbnmw Controller O:wwmﬂmmﬁw%mehtpwr
dance Syste D ore
tion, Los wbmmwmm 45, NWHHWMHHWN%.. Adbnpis: Qpipaue

MOM MBM HbAmHmm Problem in Optimal Contreol" by Dr. Z.V
o 8 iu s , Dptm. of Electrical Engineering mmuh
oondﬁww<mmwwdw.OHmMM%wﬁﬁm, Indjana, and T.C. H s m a

s i Information stems La i ’
University, Lafayette, wawmbm, PORAPORES cREtD>

t

how M MHMvaE of Letov in Optimal Control" by Prof.C.F

o bpmwmswo W 3 mendupomH Engineering Dptm., dﬁwdmumwmw

o s u.w untsville Center, Huntsville, Alabama, and

Hmmwwd e am , €enter for Comtrol Theory, Research
ute for Advanced Studies, Baltimore, Maryland,

LEEE
C.P.

- 5T

1pyo Classes of Optimum Linear Systems" by N.E. N a Hidiy

Dptm. of Electrical Engineering, University of Southera
california, Los Angeles 7, California.

Session XIT - SYSTENS IDENTIFICATION

IEEE

1EEE
C.P.

IEEE
C.P.

IEEE
C.E.

1EEE
c.P.

C.P.

"The Minimization of Measurement Error in & General
Perturbation-Correlation Process Tdentification System"
by H.Jd. P.e 2. 1.8 , College of Engineering, Queens
Campus, Rutgers University, New Brunswick, New Jersey,

"On the BEstimation of the Plant State, Plant Parameters
and External Disturbances from Observations of the Out-
put of a Control System" by R. Coaser t , Cecles-
Eldo, Paris, France,

"Nonlinear Process Identification Using Statistical
Pattern Matrices" by R.W. M i 1ler and R. Ro7J»
Rensselaer Polytechnical Institute, Troy, New York,
"Optimal Control of Timited Plants with Random Parame-
ters" by R.FE. Drenick and I.. S h a w , Dptm. of
Electrical Engineering, Polytechnic Imstitute of Brook-
1lyn, Brooklyn 1, N.X.,

"On the identification of Iinear Systems" by K.8. Ku -
mar and Dr. R. Sridharzr, Control and Informa-
tion Systems Laboratories, Purdue University, lafayette,
Indiana,

"Control Without Model or Plant Identification" by J.
Zaborszky, Washington University, School of
Engineering, Automatic Control Area, St. Louis 30, IMis- -
souri, and W.L. Hump hrey , Amerson Blectric Com-
peny, St. Louis, Missouri.

Session XIV - IDENTIFICATION AND CONTROL

IEEE
Cc.P.

ASHME

"metimation of State Variables via Dynamic Programming"
by Tt. H. C.0.X , David Taylor Model Basin, Washington,
D.Gey

"A Bayesian Approach to Problems in Stochastic Estima-

tion and Control" by Y.C. H o , Dptm. of Electrical En-
gineering, University of California, Berkeley, Cal.,and
R.C.K. L e ¢ , Honeywell Comp., Boston, Massachusetts,

"On A Priori Statistics in Minimum Variance Estimation
Problems" by Prof. T.T. S o o 1 B Dptm. of Engineer-
ing, State University of New York, Buffalo 14, Wels 4

"Near Optimal Control in the Presence of Small Stocha-

stic Perturbations" by Dr. H.d. Eushner, Re-
search Institute for Advanced Studies, Baltimore 12,

Maryland.
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Session XV - SYSTEMS DESIGN AND ANALYSIS IIT

ASVME MOﬁUdmeooudHop of Linear Systems with Pure Time Delay"
y Dr. R.W. Ko e p¢c k e , International Business Ma-

chines C .
QNHHHOHHMMW , San Jose Research Laboratory, San Jose,

ASME “Muwwswu Bounded Control of Linear Sampled-Data Systems
th Quadratic Loss" by G.W. D e 1 e ¥y , Defense Re-
meﬁaw Corp., Santa Barbara, California, and Dr. G.F.
mdwuw nklin, Stanford Electronics Laboratories
ord University, Stamnford, California, -

%HWH mwwmwawwmdwmbvohuuwmMﬂmwmeoondﬂow Systems through Linear
45 grammin ¥ Dr: H.C. orn Dptm. of i
Engineering, Cornell University, Mdmwom. z.H.,mHmndHHomH

IEEE ‘'"Linear Programming Desi i
gn of Digitally Compensat -
G.P.. ., tems! by Go P o re,8. 3711 'and K.A, W e mwp wm%w@zmwwo

School of Electrical ineeri i i
vania, Philadelphia, mwmw 2 okemans rhato Seatantt

n = s

IEEE moa the Use o% Optimization Theory for Practical Control
ystem Design" by W.L. N e 1 8 o n , 28-210, Bell Tel
phone Laboratories, Whipping, N.Y. k "

Bession XVI - OPTIMAL CONTROL IIT

IEEE ‘"Bounds for Convex Variational i
E : Programming Prob -
C.P. rising in Power System Scheduling Mbn oobﬂﬁop: wwﬂwww

RJ. Ringlee, General E .
Road, Schenectady, N.Y., lectric Company, 1 River

IEEE Mmcdﬂouwwanw Design of Intentionally Nonlinear Control-
HMHm by Dr. Z.V. w.m kasius , Blectrical Engineer-
g Dptm. Purdue University, Lafayette, Indiana,

" 3 2
ASME douwwaws Nonlinear Control for Step and Pulse Distur-
Mﬁo@m by Prof. R. 0Ol denburger, Dptm. of Me-
m anical Engineering, Automatic Control Center, Purdue
miversity, Lafayette, Ind., and R.C.C. Cha n g
?

ASME "Optimum Control with Desi i
k sired Input Piece-Wi inu-
ous" by Prof. C.N. 5 h en .and w.ﬂ. H Mmm Mmm WMMMWUMH

Mechanical i i i i
ey zmu..wumwummebm. Rensselaer Polytechnic Institute,

ATIChE "The Synthesis of Nearl i
' t y Optimal On-0Off C i
CoPa %@wwpamﬁwou to oﬁmenwu Processes" by o.wwuwwwpwmwmuswnw
o W , Cace Institute of Technology, Cleveland 6, Ohio,

and L,M. Naph tali, Pol i i
P At BroElE g E.M” olytechnic Institute of

Session XVIT - MULTIVARIABLE AND MULTILEVEL SYSTEMS

IEEE mMWMmWWMdWMMwaoM;HWHmWH Multivariable Systems by State
i dback” by B.5. Hor gan Jr., Al
Office of Scientific Research, (SRIB), ammeuWMoMomme v/
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IEEE "On Organization Approach to the Optimization of Multi-
C.P. variate Systems" by T S g R B L e Sylvania B-
lectronic Systems, Buffalo 275 WuTa

IEEE "The Reproducibility of Multivariable Systems" by R.W.

C.P. Brockett and N.MesaroV i ¢ , BSystems Re-
search Center, Case Institute of Technology, Cleveland,
Ohio,

IEEE "On the Reticulation Problem in Multivariable Control

C.P. DBystems" by C. Bpra gue , Fremont, I1I Univac, Di-
vision of Sperry Rand, San Diego &, California,

1EEE "Practical Aspects of State-Space lMethods", Part i

¢.P. "System Formulation and Reduction", Part II - "System
Analysis and Similation" by M. Enn 8 , Electric Uti-
lity Engineering Dptm., Westinghouse Electric Corp.,
East Pittsburgh, Pa., and J.E. Matheson , Stan-
ford Electronics Laboratories, Stanford University,
Stanford, Cal., and J.R. G r e en W ood , Westing-
house Electric Corp., Bast Pittsburgh, Pa,, and F.T.
?h omps on , Wwestinghouse Electric, Churchill Boro,
3 - B

IEEE "Multi-Level Control" by Prof. J.L. 5 an ders , Sys-
C.P. tenms Engineering Dptm.,University of Arizona, Tucson,
Arizona.

Session XVIII - COMPONENTS II

IEEE "Reduction of Errors in Vibratory Gyroscopes by Double
Modulation" by R.W. Bu s h and G.C. N ew t on Jr.,
Electronic Systems Laboratory, Massachusetts Institute
of Technology, Cambridge 39, Massachusetts,

ASME "A Magnetic Support for Vibration Minimization" by R.A.
Smoak , Dptm. of Mechanical Engineering, University
of Virginia, Charlottesville, Virginia, and J.P. Ra -
n ey , Dynanic Loads Div., NASA Research Center, Hamp-
ton, Virginia,

ISA "y Tmmped Parameter Technigue for Predicting Analog
Fluid Amplifier Dynmamics" by W.A. Boothe , General
Electric Comp., Schenectady, ) g RS

ASME "Some Design Techniques for Fluid Jet Amplifiers" by
CeRi W ilg ety International Business Machines Corp.
Endicott, N.Y.,

ASME "An Improved Method for Determining the Effects of
Sloshing on bHﬂﬂW@lMHOﬁmHHmﬁdlwwwwma Booster Transfer
Functions" by E.D. R yan , Space and Information Sys-—
tems Division, North American Aviation, Inc., Downey,
California.

Sessions 1V, VIT, X, and XIII were by special invitation
without preprints.
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19th ANNUAL ISA INSTRUMENT-AUTOMATION
CONFERENCE AND EXHIBIT, OCTOBER 1964

The Instrument Society of America (ISA) held its 19th Annual
Instrument-Automation Conference and Exhibit in New York, from
October 12 to October 15, 1964.

We have abstracted for publication in this Bulletin from the
very numerous papers read in course of this Conference the
following titles of 59 papers which seem to be of particular
interest to Automatic Control Engineers. The preprints of
these papers may be obtained from the Instrument Society of
America, Penn Sheraton Hotel, 530 William Penn Place, Pitts-
burgh 19, Pa., U.5.A., at a price of § 0,75 per paper copy.

Session 6.1 - PROCESS COMPUTER SYSTEMS

- "Hydro-Electric Power System Control" by R.J. Ma s t e r -
son and D. Bur ge s s , Westinghouse Electric Corp.

Session 11,1 - PRIMARY ELEMENTS (TRANSDUCERS)

- "Design of pH Control Systems by H.S. Wi l s on and W.d.
8ylupek, Moore Products Company.

Session 6.2 = PROCESS SIMULATION BY ANATOG METHCD

-~ "Process Modeling and Analysis of Batch Reactor Control" by
L.J. S¢c hroeck , The Dow Chemical Company,

- "Analog Simulation of Packed Tower Distillation Columns" by
Dr. R.J. Rus z ky, E.I. du Pont de Wemours & Comp. Inc.,

- "A pH Control System Implemented from a Simulated Design"
by W.B. Field , Union Carbide Corp., and R.M. Gr e e n,
The Foxboro Comp.

Session 3.1 - AUTOMATIC CONTROL - ITS IMPORTANCE AND APPLICATION

- "Review of General and Economic Aspects of Direct Digital
Control Concept" by KE.R. Knob 1l auch , Fischer and
Porter Co.,

- "Applying Digital Control Computers to Metals Industry Fro-
cesses" by A.5. Br o w e r , General Electric Co.,

- "Integrated Industrial Testing Systems" by R.A. Ed wa r d s,
IBM Corp.,

- "Why Direct Digital Control?" by W.E. W a r e, Honeywell Inc.

Session 24.1 - NUCLEAR POWER INSTRUMENTATION
- "Controls and Instrumentation for the Peach Bottom Atomic
Power Station" by M.E. Kan t o r , General Dynamic Corp.
Session 13,1 - INSTRUMENTATION AND MEASUREMENT IN THE METALS
INDUSTRY

- "Computer Control of Oxygen Steel Making" by R.P. N o o n a n,
Honeywell, Inc.
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Session 21.2 - THE STATE OF THE MEASUREMENT ART IN JAPAN

U s I, B il'gdvu 8

_ “Super Precise Temperature Control" by Dr. I ’
zwqun University, Chikusa-Ku, Nagoya, Japan and A, M waM u
hashi, Mitsubishi Electric Manufacturing Company, -

goya, Japan.

Session 3.2 - ADVANCES IN AUTOMATIC CONTROL I

- "Adaptive Gain Tuning Applied to Process Control" by R.M.
Bakke , IBM Corporation,

- "The Approximate Time Optimal Control of Higher Order Sys-

i i hen , Uni-
s Using a Generalized Model"™ by Dr. G.H. Co ’
wwwmpww om Rochester and W.C. Evamns , Taylor Instrument

Companies, = AT
_ YAn Analysis of Extreme Seeking Nonlinear Systems"” b¥ 3 A
Lawvi & Carnegie Institute of Technology and Dr. E.J. I a-
s tescusa, Magnetics, Inc. ., 3
- "An Active Filter for the Measurement of Process Dynamics
by P.E.A. Co W 1 ey, A Corporation.

Session 13.2 - CONTROL OF PHYSICAL PROCESSES IN THE METALS
INDUSTRY
_ "The On-Line Digital Computer as Applied to Continuous Cast=-
ing" by R.V. Adams, Bunker-Ramo COIp.,
i ! T.K
- " ital Computer Control in a Copper Smelter" by T.K.
Ewwmw hon w IBM Corporation and J.H. Foremn an, Kenne-
cott Copper Corporation, N
i i Casting Pro-
- " ter Control Application to the Continuous
oﬂmﬁ.ﬂvw G.A. DeFazio, IBM Corporation,
- "Computer Controlled Hot Rolling of Steel" by D.R. Br i s-
t o 1 , Control Data Corporation.

Session 11.4 - NEW DEVELOPMENTS IN CONTROLLERS

_ "The Periodic Error Integrating Controller, PEIC" by J.L.
Hill , Ramsey Engineering Co.,

- "Graphical Solution of the awumolzo&o Controller" by J.0.
Jacgques, IBM Corporation,

- "4 Programmable Process Controller" by R.C. Mas t er,
Rockwell Manufacturing Company,

isi i ique Dy-

- L ecision Pneumatic Pressure Controller with Un

bwamw mW@ Static Characteristics" by S W.Bresenoff,
Autonetics.

Session 3.3 — INTEGRATED FLANT AUTOMATION

- "Examples of Digital Computer Simulation” by J. Be 1 ki n,
1.8, Bteel Corporation,
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— "Computer Simulation of a Steel Mill In . i
got Processing Area
WH UW. E.Y. Kung ..mobmm & Laughlin Steel QOH@OHWMMou and
r. E. C h e n , Westinghouse Electric Corporation,

— "Computer Scheduling of Plate IMills"
Steel Corporation, b bRy L s

— "Decentralized Plant Control" b 5
¥y De. Jd.D. Behoedf £1
and Dr., L. L a s d on , Case Institute of Technology. g

Session 11.5 -~ HIGH-ENERGY CONTROL VALVES - SELEC
APPLICATION I a i

- "Selecting Velocities of Com i
pressible Fluids in R
Valves" by H.D. Baumann , A.W. Cash Co., o e

- "Velocity as a Factor in Val ion" i
s ol ve Selection" by P Win g Jdr.,

- "High Pressure Valves" by dJ. i
Batretados Voipany. y J.W. Teegarden , Fisher

Session 17.1 - PULP AND PAPER INSTRUMENTATION I
- "Headbox Control" by R.H. Pen t e c 0 s t , Oxford Paper.

Session 3.4. - ADVANCES IN AUTOMATIC CONTROL II

- "An Analysis of the Distributed Lag" by D
4 . : D B Al
Mississipi State University and uﬁm M ¢ R :
Texas A and M University, LA e e - X

n 3
- "Optimum Tuning of Controllers in Digital Sim
1 ulati #
D.C. Uni on , IBM Corporation, _ ¢ b

E-Q- M 0 8 t exr gﬂ. ..UH- Un e
w- c au m S. ol 'y woc.mu-mm EH-

- "Minimizing Instrumentation b
i y Using Model Feedb -
WmW¢HMm oobﬁHmHHmeﬂmE Techniques" m% W.E. Wa %mMWmmanbw.
.N. oW i and M.R. i
A muo. Pricharad, Douglas Air-

Session 5.3 - SYSTEMS ENGINEERING IN PROCES
S DESIGN
TROUBLE SHOOTING AND OPERATOR HNPHZHzm

- "Use of Dynamic Analysis in the Desi £
. Process and Its
Control System" by M.J. de P s 8 i
ors o . an.% asquale , Socony Mobil

- "Control of an Exothermic Reactor" b
y P.E.A. Cowle
IBM Corporati an P
Gompny., on and D.E. J o hn s o n , Shell Development

- "Application of Systems Engineeri i 3 i
[ ng in Trouble Shooting an
mwwwdwbm Process" by B.D. S t an t o n , Shell umdmpowamuﬁ
Eu

- "Dynamic Simulation Adds Realism to O ini
C perator Training" b
R.E. Lieber, Bssc Research and Engineering ooammb%&
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Session 11.6 — HIGH ENERGY CONTROL VALVES -
SELECTION AND APPLICATION II

_ "Gontrol Valve Cavitation" by S5.F. Luna , Westinghouse
Flectric Corp. and R.K. Van Aus d & 1 , The Bendix Corp.,

ncharacteristics of Ball Valves for Throttling Control" by
G.R. Yt z e n , Fisher Governor Co.

Session 4.1 - CEMENT AND LIME INSTRUMENTATION
- "Digital Proportioning Control of Raw and Finish Mills" by
L.D. MeE v o 3§ , The Foxboro Co.,

_ "Automatic Control of Feed Rates to Grinding Mills in the
Cement Industry" by J.0. Bren t , Milltronics Limited.

Session 5.4 - DIRECT DIGITAL CONTROL

_ “Direct Digital Control - Questions that must be Answered"
by J.W. Bernard and G.C. Hendr i e , The Foxboro
Company,

— "Digital Simulation Techniques for Direct Digital Control
Studies" by R.N. Linebarger, IBM Corporation.

Session 8.1 - ELECTRONICS IN MEASUREMENT,
DATA HANDLING AND CONTROL I

_ “Interfacing Problems between Digital Computers and Analog
Controller" by R.N. Pomn d , IBM Corporation.

Session 11.7 - MEASUREMENT SYSTEMS )

_ "Stapndard Environmental Specifications for Process Control
Instrumentation” by J.T. Beavers, IBM Corporation,

“A New Approach to Temperature Control"” by W.A. Mo r gan,
U.S. Weather Bureau.

Session 4.2 - GLASS INSTRUMENTATION

- "The Application of Radiation Pyrometry to Glass Tempera-—
ture Measurement and Control" by J.R. Bea t t ie , Pil-
kington Brothers, ILtd.,

"Automatic Control of Recuperative Glass Tank" by W.C.
Trethewey , Ovens—Corning Fiberglas Company,

- "Unique Combustion Control of a Regenerative Furnace" by
H.C. Be v i n s , American 5%. Gobain Company.

Session 5.5 — VARIOUS ASPECTS OF PROCE3S CONTROL

"Cascade Control in the Process Industries” by L. G.e s 8 ,

Honeywell, Inc.,

- “Dynamic Response of the Dominant Bath Reacter” by H.H.
Harhanuer , The Procter & Gamble Company,

“Operator-Oriented Control Room Design" by D.E. Han k i n-
s o n , Bailey Heter Company,
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- "Batch Control of a Steam Sparge System" by W.A. F i
r an , Monsanto Company. e by RS

Session 11.8 -~ ANALOG COMPUTERS - WHY, NOT HOW!

- "Flow Measurement and Blending by Special Purpose Analo
Computer" by J.E. G rad e r , Taylor Instrument ooavumHmm.

- "On-Line Applications of Analog Techni "
ques in Steelmaking
by NNF. Simec ic and J.R. Dah i
Steel Corporation, 0 A

- "Control Systems Engineering through Anal i
yeis and Simula-
tion" by T.R. Schuerger , U.5. Steel Corporation.

COMING EVENTS

MICROWAVE RESEARCH INSTITUTE (MRI)
SYMPOSTUM XV, April 1965

Call for Papers

The Symposium committee consisting of Professors R. Drenick
and L. Shaw as Co-chairmen, Dean J.G. Truxal, Professors A,E.
Laemmel, W.A. Lynch, E.J. Smith and D. Youla, with Mr. J. Fox
as Secretary, announces:

P.I.B. International Symposium on System Theory.

The MOHMHQDEBHO Institute of Brooklyn announces that the fif-
teenth in ts series of annual international symposia will be
devoted to "System Theory". It will be held in New York City
on April 20-22, 1965. It is the aim of this symposium to pre-
sent mathematical developments and engineering interpreta-
tions of mathematical theories which together define system
theory. In this context the term system theory includes the
concepts s&wmu are fundamental to problems of control, com-
munication, information processing, economic forecasting etc.
as well as those developments in these specialized problem
WWMNW which show promise of relating to the general class of
ems.

The topics considered for presentati ifi
oy o - P ion are, more specifically,

1. Basic notions of system theory

. Mathematical representations of systems

3. Dynamic Systems (including finite-state machines)
4, Systems with random inputs

5. Optimal systems

w. Systems identification

8

n

. Large-scale systems
. The relation of system theory to science and engineering.

The symposium is organized, as in past years, und i
of the Microwave Research Humawdcﬁw Azwwu of the WMMWWMowMMWm
Institute of Brooklyn, with the co-sponsorship of the Air
Force Office of Scientific Research, the Office of Naval Re-
search and the Army Research Office, and with the cooperation
of the Institute of Electrical and Electronics Engineers and

= =

the Society for Industrial and Applied Mathematics. The Pro-
ceedings of the Symposium will be published by the Polytech-
nic Press as Volume XV of the MRI Symposia Series and will be
available at a reduced rate to members of participating so-
cieties.

This symposium will continue the tradition of providing a re-
view of the present status of system theory and a forum for
discussion by engineers, physicists and mathematicians. The
program is being organized around invited papers and the Sym-
posium Committee Co-chairmen, Professors R. Drenick and L.
Shaw, will welcome contributed papers up to the deadline for
submission of January 15, 1965. Please address all correspon-
dence to: Symposium Committee, Polytechnic Institute of Brook-
lyn, 333 Jay Street, Jerome Fox, Secretary.

QTHER COMING EVENTS

The following alterations and new announcements are to be add-
ed to the information already listed in Bulletins No, 15 {pp.

#Auwﬂ& 42), No. 16 (pp. 46 and 47) and No. A7 (pp. 16, 17 and

18):

Feb. 7-11, The 1965 AIChE (American Institute Sam Houston

1965 of Chemical Engineers) Petrochemi- Coliseum,
cal and Refining Exposition and Houston, Texas
Conference
Apr. 13-15, 14th National Telemetering Confe- Shamrock-
1965 rence with Exhibit. Co-Sponsors: Hilton Hotel,

(originally ISA, AIAA, IEEE. Program contact: Houston, Texas
announced + R.W. Towle, 26493 Weston Rd., Los (originally

in 1965 Altos Hills, California announced in
without any Bl Paso, Texas)
date)

Apr. 19-21, 3rd National ISA Biomedical Sci- Marriott Motor
1965 ences Instrumentation Symposium. Hotel, Dallas,

Contact: Prof. H.W. Shipton, Uni- Texas
versity of Iowa Medical School,
Iowa City, Iowa

April 1965 3rd National ISA Marine Sciences Miami, Florida
Instrumentation Symposium. Con-
tact: Dr. W.C. Enopf, University
of Miami, School of Engineering,
Coral Gables, Florida 33124

May 5-8, 6th International ISA Pulp & Paper Hotel North-

1965 Instrumentation Symposium. Con- land, Green
tact: R.L. Stoughton, P.0.B. 242, Bay, Wisconsin
New London, Wisconsin

May 12-14, 8th National ISA Power Instrumen- New York City

1965 tation Symposium. Contact: H.H.
Johnson, &4 Irving Place, New York,
N.Y. 10003




May 26-28,
1965
(originally
announced
in 1965
without any
date)

Oct. 5-7
1965

1965

1966
1966

1967

1968

1968

- 62 -

11th National ISA Analysis Instru-
mentation Symposium, jointly with
6th National ISA Chemical & Petro-~
leum Instrumentation Symposium,
with Section Exhibit. Analysis In-
strumentation Program contact: G.
Doering, Industrial Nucleonics Co.
650 Ackerman Rd., Columbus 2,0hio.
Chemical & Petroleum Instrumenta-
tion Program contact: W.C,Virbila,
The Bristol Co., Box 1790, Water-
bury 20, Connecticut

11th National ISA Aerospace In-
strumentation Symposium. Contact:
A. Sherman, Beckman Instruments,
Inc., 2400 Harbor Bvd., Fullerton,
California

.2th Annual Conference on Engin-
cering in Medicine and Biology,
with Exhibit. Co-sponsers: ISA,
TEEE. Contact: Dr. H. Schwan,Moore
Bchool of Electrical Engineering,
University of Pennsylvania, Phila-
delphia, Pennsylvania

7th Annual Joint Automatic Control
Conference. Co-sponsors: ISA,
ATAA, AIChE, ASME, IEEE

7th Intermational ISA Pulp and Pa-
per Instrumentation Symposium

12th National ISA Analysis Instru-
mentation Symposium

8th Annpal Joint Automatic Control
Conference. Co-sponsors: ISA,
ATAA, ATChE, ASME, IEEE

8th Intermational ISA Pulp and Pa-
per Instrumentation Symposium

9th Annuel Joint Automatic Control
Conference. Co-sponsors: ISA,
ATAA, AIChE, ASME, IEEE

9th International ISA Pulp and Pa-
per Instrumentation Symposium

Sheraton-Mount
Royal Hotel,
Montresal, Ca-
nada (original-
ly announced
in Oakland,Cal.
and then in
Houston, Texas.

Los Angeles,
California

Sheraton Hotel,
Pniladelphia,
Pennsylvania

Denver, Colo-
rado

Augusta,
Georgia

Houston, Texas

Fhiladelphia,
Pennsylvania

St. Paul,
Minnesota

dustin, Texas

Savannah,
Georgia
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ISA HONOQURS AND AWARDS 1964

On 13th October 1964 the Instrument Society of America has
granted in New York City the following awards:

THE HONORARY LIFETIME MEMBERSHIP

(reserved to those individuals whose outstanding contributions

to the advancement of the arts and sciences of instrumentation

are worthy of special recognition)

— to Dr. B.G. Ba 1l 1la r d, President of the National Re-
search Council of Canada, Ottawa, Canada.

THE DONALD P. ECKMAN AWARD FOR

DISTINGUISHED ACHIEVEMENT IN EDUCATION

(presented annually to an individual in recognition of an out-

standing educational contribution to the science and technolo-

gy of instrumentation)

—“%0 Professor T.J. Hi g g i n s, University of Wisconsin,
Madison, Wisconsin.

THE PHILIP T. SFRAGUE AWARD

(presented annually to an individual in recognition of an out-

standing achievement in the conception, design or implementa-

tion of power plant instrumentation)

— to Dr. B.D. B¢ u t t, Assistant to the Vice-President, Sys-
tems Dep., Leeds and Northrup Comp., North Wales, Pennsylv.

© THE EXCELLENCE IN DOCUMENTATION AWARD

(presented annually to an author in recognition of the most

cutstanding article, paper or other document published under

the auspices of the Instrument Society of America)

—toDr. R. 0l1ldenbureger, Professor of Mechanical En-
gineering and Director of the Automatic Control Center, Pur-
due University, lafayette, Indiana.

THE ARNOLD 0. BECKMAN AWARD

(presented annually to an individual in recognition of a sig-

nificant bechnological contribution to the conception and im-

plementation of a new principle or instrument design, develop-

ment or application)

- to Dr. W.P. 1 a s on , Head, Mechanics Research, Bell Tele-
phone Laboratories, Murray Hill, New Jersey.

NEW DYNANICAL SYSTEHS RESEARCH CENTER

Twelve mathematicians who heve been associated with the Re-
search Institute for Advanced Studies (RIAS) of Baltimore, IMd.
and who have more particularly devoted themselves to non-line-
ar differential eguations and their applications %o dynamical
systems, information processing, control of machines, space
exploration, guidance systems, communications and Automatic
Control, are joining the new Dynamical Systems Research Cen-
ter of Brown University, Providence, R.I. These are: Dr. 8,
Lefschetz, Dr. J.P. LaSalle, Dr. J.H. Hale, Dr. J, Florentin,
Dr. H.d. Kushner, Dr. M.M. Peixoto, Dr. W.lM. Wonham, V) e
Weiss, Dr. H.G. Zermes, Dr. E.O. Roxin, Dr. E. Meyer and Dr.

w

F.W. Wilson, or%




WORLDWIDE AUTOMATIC CONTROL

Reports on past international Conferences

IMEEO 1964

As announced in Bulletin No. 17 (pp. 7 to 9), the joint 3rd
INTERNATTONAL MEASUREMENT CONFERENCE (IMEEO mHHu mmn mﬁwWHbl
ternational Instruments & Measurements Conference I & M VI
took place in Stockholm, Sweden, from September 14 to 19,1964.
The Section 2.14 on border guestions of measurement and auto-
mation, jointly organized with the Technical Committee on Com-
ponents of Hw%o. comprised the following papers; each of the
wwwwwa is indicated with its code figure of the ACTA IMEKO

- W.G. Atamenko , USSR: Recordin i
2 g transfer function
mnmwwmaw.wou infra-low frequencies with six channels, for
the examination of control loops (in Russian). 14-8U-215

-RH. . Barker and W.R. Gos lin i i
R, & , United Kingdom:

A pnew system of guidance by modulated 1i i
lish). 14-UK-241 4 B bl

- Y. Doi and H. S8 u z u ¥ i , Japan: A numerically con-
trolled linear dividing machine (in English). 14-Ja-172

-D.J. Fraade U.S.A,: Advanced instrumentation and
control computer (in English). 14~USA-256 y

-V.5. Malovw ..b.z. Pashenichnailkowv and ;A
Eupershmit , USSR: Multi-channel devices for trans-
mission of measurement information by communication lines
MMWMWOMJMdm reproduction in digital form (in Russian).

- mwwz a x , France: Numerical correlator (in French). 14-FR-

-F, 8Bzlavik and I. Palmai , Hun :
. gary: A novel sys-
tem for the complete automation of Edmw. ha
Cn Rng1ien). AAmtase iphase measurements

-Tung Shin-Hung and Chian
: : g Xin-Son
China: buwwwomﬂwob of extremal seeking principle to the n.am.
null-detecting system (in English). 14-CH-222

- E.G. Wo s ¢c hn i, Germany: Theoretical investi i
: gation of
information flow and channel capacity as applied to measur-
ing technique (in German). 14-DDR-235

MUHOHHmwwﬂb on the IMEEKO Proceedings is given under the item
Publications' on page 74 .of this Bulletin.
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4th INTERNATIONAL CONFERENCE OF ATICA i

As announced in Bulletin No. 16 (pp. 32 and 33), the 4th In
ternational Conference of AICA (Association Internationale
pour le Calcul Analogique - International Association for

Analogue Computing) took place at the College of emnrbowomw
of Brighton, United Kingdom, from September 14th to 18th,1964.

We give hereafter the titles of some papers related to
simulation, optimization and control
and likely to be of interest to Automatic Control engineers.

1 "Simulation of & Hybrid Computer on & Digital Computer" by
JR Hurley,RBRM Janoski, V.C.R ideout,

Jide Bk 101 el

10 "The Synthesis of Optimum and Quasi-Optimum Minimum Time
Controls for Second Order Systems" by H. T i tu s ,

15 "Dynamic Simulation of Steam Flow Problems in Turbines and
Heat Exchangers" by D. Graupe and 4.8, Aldred,

17 "Space-time Analog Model for Nuclear Power Reactor Burn-up
Computation” by A. Ma t his ,

20 "Critical Comparison of Different Analog Models for Nuclear
Fuel Rods" by A. Ma this ,P. Giordano, 3,
Petsaresdy

27 "Use of a Dead-Time-Generator to Simulate the Water Hammer
Effect Including the Elasticity of Water and Conduit" by
E. Preore Il

28 "Analog Study of Turboblower Dynamic Behavior” by G. C h a-
zal and J.P. Merle,

40 "Synthesis of Optimal Control and Hybrid Computation" by
W.ide Bac ke,

56 "The Analysis of Water-Gas Heat Exchangers by Means of an
Analogue Computer" by W.G. Little john and A.G.
Bradshaw,

67 "The Simulation of a Simple Chemical Process" by N.W.
Rees and D.H. Stockwell,

68 "Synthesis and Optimization of a Model of Cardiovascular
Dynamics with an Analog Computer" by G.A. Bek ey ,

69 "Parameter Optimization by an Automatic Open-Loop Comput-
ing Method" by H.F. Meissinger,

70 "Analog Method in the Algebraic Synthesis of Linear Con-
trol Systems" by P. Kok ot ov ic and D.D. Sile-
jak,

75 "Hybrid computer solution to the optimum hydro-steam dis-
patch problem" by E.B. Dahlin and D.W.C. Shen ,
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78 "Realisation d'un simulateur de retard
pur pour calcula-
trice analogique" by J. L a g a s s
and C. Durant M 3 e a1 43 Rk

97 "Prediction for an Optimal Steerin j i

: : I g of an Object contain-

ing an Oscilating Member, by means of an Analog Computer"
by NNN. Mikhailov and Z.N. Novoseltsev,

105 "Optimizing a Diffusion Problem with the hel ;
2
Speed Analogue Computer" by L. De kk e T .w of a High

115 "High-frequency computing techniques appli i i
ed ©
control" by F. Garmnier mﬁm z.m.ﬁm as mowwwadmdwymp

117 "A Transient study of a Once-Through Boiler" by R.A.
Laws ,DH. Brereton and L.N. Carling,

119 "Operational Amplifier Networks for T ;
thesis" by A.W. KEe en , ransfer Punction Syn-

120 "Optimization study of a stirred © "
s e ¥y rT ank reactor”" by R. P e -

130 "The Simulation of a Once-Through Bo B i
and W.G. Proctor , o= g i e o

135 "On the Use of Hybrid Computing Technique in issi
: a Mi
Guidance Computer" by R.W. W Hmw IS 7 mn! B i

137 "An Analogue Computer Application to Contr i
olling Pro -
wuou wﬂoomMmmm subject to Trend" by 8. Ei 1l o M mﬁmcm P
ezie 5 i

140 "The Simulation of Fluctuation and Pro i i
agation in
Reactors on a Hybrid Computer" by ﬂ.m.ﬁmmw men MMWOHQQH

144 "Analog Simulation of Discrete State Models" by C.H
Hioof £ m-acn: , =

142 "A Five Degree of Freedom Moving Cockpit Flight Simulator"
by D.I. Robertson,N. Brenchley &andbP.
Rumsey.

4th INTERNATIONAL CONGRESS ON CYBERNETICS

As announced in Bulletin No. 17 (p. 10), this Con
- ; . - ess took
place in Namur, Belgium, from October Awww to mw&mw ;wm#wo

We give, hereafter, the titles of some in
) a
automatic control mb@ﬁnmmﬂm" e R

- "Measuring the internal information exchan i
T : ge in a System"
by R. A s h b y (United Kingdom), University of HHHWMOHmuumP.

- "Automatic Decision Making with Se i ili i
quential Probability Ratio
%mmﬁmz by W.B. Eendall (USA), California HbmﬁwwWﬂm of
echnology, Jet Propulsion ILaboratory,

- "L'aspect actuel de la Cybernétique dans les cheimins de fer"

MW mmﬂb aurent (France), Société Nationale des Chemins
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- "Nouveau Concepts dans 1'auto-adaptation" by C. Pen e s -
¢ u (Rumania), Member of the Academy of Sciences,

- "Reliability and Learning Matrices" by U. Pis ke (Germa
ny), Institut fiir Nachrichtenverarbeitung und Nachrichten-
iibertragung, Technische Hochschule, Karlsruhe,

_ "Etude des Systémes auto-organisateurs (self-organizing sys-
tems) par la méthode du transfert d'ordres” by J. P o -
1 on s ky (France), Television Department, Compagnie Géné-
rale de Télégraphie sans Fil,

- "Optimisation du lissage d'un signal inconnu en présence de
bruit blanc" by M. Tournarie (France), Commissariat
4 1'Energie Atomique.

Announcements of future international Conferences

AUTOMATION IN THE IRON AND STEEL INDUSTRY

As announced in Bulletin No. 17 (p. 11), this conference will
be held in Amsterdam, Netherlands, from Monday, the 29th of
March to Wednesday, the 31st of March 1965, and in Diisseldorf,
Germany, from Thursday, the 1st of April to Saturday, the 5rd
of April 1965.

We are now in a position To publish the detailed program of
this conference. All further details may be obtained from:

Centre National de Recherches Métallurgiques (C.N.R.M.),
Avbaye du Val-Benoit, Liége, Belgium, Phone: 527030,
Telex: 04202, or from
Verein Deutscher Eisenhiittenleute (VDEh),
Breitestrasse 27, Diisseldorf, Germany, Phone: 10151,
Telex: 08582512.
Pechnical visits will be arranged both in Amsterdam and in
Diisseldorf.
The programme of the conference itself is as follows:
Amsterdam Section
Monday, 29th March, 1965
A - AUTOMATION IN SINTERING
— "Moisture and Chemistry Controel in Sinter Plant Operation”
by Dr. H.N. LanderT and Dr. M.C. C h a n g, The Youngs-
town Sheet and Tube Co., Youngstown, U.B.4. 5

_ "Automation in the Dwight-Lloyd Sintering Process" by Dr.
K. Tsugjihata, Yawata Iron and Steel Co.Ltd.,Japan,

- "Application of Sampled-Data Control to the Dwight-Lloyd
Sinter Strand at the Hirohata Works" by K. Morimnaga
and T. Ka ta da , Fuji Iron and Steel Co., Ltd., Japan,
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"L'automatisation compléte d'une bande d'Agglomération"
(Complete Automation of & Sinter Strand) by M. Er p e 1 -
ding, S.A, Ha 4 i r , Differdange, Luxembourg, G.D.,

"L'automatisation de la bande d'agglomération des Forges de
la Providence" (Automation of the Sinter Strand at Les For-
ges de la Providence), Research Department, Les Forges de
la Providence, Marchienne-au-Pont, Belgium.

- AUTOMATION OF THE BLAST-FURNACE

"Rechnerische Erfassung der Erzreduktion im Gegenstrom als
Grundlage eines mathematischen Hochofenmodells" (Mathemati-
cal Study of Counter-Current Ore Reduction as a Basis for a
Mathematical Model of a Blast-Furnace) by L. von Bo g -
dandy and R. War tmann , Hoesch A.G., Westfalen-
hiitte, Dortmund, Germany,

"Dix-huit mois d'expériences industrielles de contréle d'un
haut fourneau & 1l'aide d'un ordinateur" (Eighteen Months of
Industrial Experience of Blast-Furnace Control by means of
a Computer) by C. Staib, P. Dancoisne andd.
Michard, Institut de Recherches de la Sidérurgie
Frangaise, France,

"Computer Control of a Blast-Furnace" by K. Kat sura ,

Nippon Kokan K.K., Japan,

"T,'automatisation du haut fourneau V de Koninklijke Neder-
landsche Hoogovens en Staalfabrieken" (The Automation of
Blast-Furnace V of the Koninklijke Nederlandsche Hoogovens
en Staalfabrieken) by G.W. van 5§ t e i n - Callenfels and
J.M. ven L angen , KEoninklijke Nederlandsche Hoogovens
en Staalfabrieken, N.V., Ijmuiden, Holland,

"Contrfle du haut fourneau no. 3 de Piombino & 1l'aide du
calculateur. Résultats d'exercice et perspectives" (Compu-
ter Control of Blast-Furnace No. 3 at Piombino" Results and
Prospects) by Ing. G.B. Spallanzani and Ing. N.
Andreotti, Italsider, Ing. G. S i r oni and Ing.
L Pompilio e.80.M, ITtaly

- AUTOMATION OF OXYGEN STEELMAKING

"Computer Control of I-D Converters" by Dr. N. Y a z a m o-
t o , Sumitomo Metal Industries, Ltd., Japan,

"Recent Advances in Basic Oxygen Furnace Control" by H.W.
Me yer , Jones and Laughlin Steel Corp., U.S.A.,

"Computer-Controlled I-D Steelmaking", Lysaght's Scunthorpe
Works and English Eleetric Co., Ltd., Great Britain,

"L'automatisation de 1'affinage des fontes & 1'oxygéne et
exemple n_mwvwwomdwoﬁ 4 1l'affinage des fontes phosphoreuses
par le procédé OLP" (Automation of the Oxygen Refining of
Pig Irons Exemplified by its Application to the Refining of
Phosphoric Pig Irons by the OLP Process) by P. Va y s s -
iere and P.H. Ce s s e 1 i n , Institut de Recherches
de la Sidérurgie Frangaise, France,

-89 =

"GComputer Control of the Kaldo Operation at Sharon Steel",
Dravo Corp., (USA), (tentative), .

"Beitrag zur Automatisierung eines 1D-AC Stahlwerkes" (Con-
tribution to the Study of the Automation of LD-AC Steel-
works), Dortmund-Hbrder Hiittenunion, Germany,

"Neue Verfahren zur Uberwachung und Steuerung des metallur-
gischen Ablaufes bei den Sauerstoffaufblasverfahren" (New
Methods of Supervising and Controlling the Metallurgical
Processes in Oxygen Steelworks) by J. Ma a t s ¢ h , K
Borowski and H. KEr a i n e r, Friedr. Erupp, Essen,
Germany.
Diisseldorf Section
Thursday, 1st April, 1965

- THE TECHNIQUE OF MEASUREMENT ON HOT ROLLING MILLS

"Die Anwendung von Hallsonden zur Messung des Magnetischen
Flusses bei Walzantrieben" (The Use of Hall Probes to meas-
ure the Magnetic Flux in Mill Motors) by W. Nirn ber g,
Technische Universitét Berlin, Germany,

"Etude comparative des différentes méthodes de mesure du
couple de laminage" (Comparative Study of the Various Meth-
ods of Measuring the Rolling Couple) by A. Dan t hin e,
C. Stolz and Ch, van den H o v e , Centre National de
Recherches Métallurgiques, Benelux.

- AUTOMATION OF REVERSING HOT MILLS

"Gentralised Information System on Soaking Pits and a Slabb-
ing Mill" by M. 0 s h i m a , Chiba Works, Kawaraki Steel
Corp., dJapan,

"Comparaison des résultats d'exploitation d'un blooming de
1150 mm en marche manuelle et semi-automatique"” (Compari-
son of the Operating Results of an 1150 mm Blooming Mill
Controlled by Hand and Semi-Automatically) by A. D an -
thine and R. Pir le t , Centre National de Recher-
ches Métallurgiques, Benelux,

"Contr8le du train 8 t8les de Taranto & 1l'aide du calcula-
teur" (Computer Control of a Plate Mill at Taranto) by C.

Ando, E.Cavazzon i, Italsider, and G. D a -

n eu , Colsider, Italy.

- AUTOMATION OF HOT WIDE-STRIP MILLS,
BILLET MILLS AND SMALL AND MEDIUM-SECTION MILLS

"Entwicklungsstand und Betriebserfahrungen mit teilautoma-
tisierten Anlagen einer Feinstahl- und einer Mittelstahl-
strasse" (Present Development and Operating Experience with
Partially Automated Plant in & Small- and Medium-Section
Mill) by K. Eichacker and HH, Billen, Réch~
ling'sche Eisen- und Stahlwerke, GmbH., Volklingen, Saar,
Germany,
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- "Automatisierung von Warmbreitbandstrassen" (Automation of
Hot Wide-Strip Mills) by N.H. R i e s k a m p , August-
Thyssen-Hiitte A.G., Duisburg, Germany,

- "Computer Control of a Hot Strip Mill", Richard Thomas and
Baldwins, Ltd., Great Britain,

- "Aptomatic Gauge Control of 68 inch Hot Strip Mill at Tokai
Steel Works" by K. T s u r u t a , Hot Strip Mill, Tokai
Steel Company, Japan.

D - AUTOMATION OF COLD ROLLING MILIS

- "Messtechnik in EKaltwalzwerken als Voraussetzung fiir die Au-
tomatisierung" (Measuring Technics on a Cold Strip Mill pre-
paring Automation), Teil I: Erfassung der wesentlichen Pro-
zessgrossen (Part I: Measuring of Basic Process Data) by A.
Steidl , Rasselstein AG, Neuwied, Germany, Teil II:
Vergleich verschiedener Verfahren zur Messung von Walzkraft
und Walzmoment (Part II: Different Methods of Measuring
Pressure and Torque during Rolling) by 0. Pawe 1 sk i,
Max-Planck-Institut, Diisseldorf, F. Lind emann , Bo-
chumer Verein AG, Bochum, A. S t e i 4 1 , Rasselstein AG,
Neuwied, R. D & h m , Rasselstein AG, Andernach, Germany,

- "Computer Control of 4-Stand Tandem Cold Mill", The Steel
Company of Wales, Ltd., Steel Division, Great Britain,

- "Détection continue sur ligne industrielle de 1'évolution
du décapage chimique des bandes et application au contrle
du processus" (Continuous Observation of the Chemical Clean-
ing of Strip on the Production Line and its Application to
the Control of the Process) by Ch. van den H o v e and Y.

N o el , Centre National de Recherches Métallurgiques, Be-
nelux.

IFIP CONGRESS 196

As announced in Bulletin No. 15 (p. 14), this Congress will
be held in New York, May 1965. We are now in a position to
announce its exact date: May 24 to 29, 1965, and location:
345 East 47th Street (at United Nations Plaza), New York 17,

as well as to give its provisional programme with the follow-
ing abbreviations:

Sp - specialists Pa - panel
S8y - symposium Ge - general
Monday, May 24
Afternoon:
Ge) Organization of Large Storage Systems I
Sp) Optimization
Sy) Parallel and Concurrent Systems

mew Pattern Recognition and Self-Organizing Systems

By) Recent Developments in General Purpose Programming
Languages

AT =

Tuesday, May 25

Morning: ; y
(8p) Partial Differential Equations
Sp) Outlook in the Memory Area y

Methods of Describing Information Systems

Mechanization of Theorem Proving
Sy) Digital Automatic Control J

W Trends in Computer Logic Development in connection with

a class of solved problems " .
Sy) Requirements and Prospects for Commercial Programming
Mm%w Numerical Methods .
(8y) Batch Processing versus Direct Processing

Afternoon:

mmmu Programming

Sp) Future of Switching Elements

(Sy) Switching Theory and Application of Automata Theory to

Computer Design

Sy) Experiences on Multiprogramming

8y) Design of Processors for Programming Languages I
Sy) Scheduling Problems

High-Speed Read only Random-Access Memory

Wednesday, May 26

Morning:

(Sp) Organization of Large Storage Systems II
Sp) Artificial Intelligence

mwM Formal Aspects of Programming Languages

Sy) Linear Systems - :
Sy) Microelectronics and Integrated Circuiting
Sy) Mathematical Programming

(Sy) Mass Memories

Afternoon:

(Ge) Automata Theory and Simulation of Thought Processes
Sp) Programming Theory L

Sy) Strategy of File Organization !

Sy) Information Processing by mwmodH010bﬂ+oww Means

'Sy) Application of Computers to the Graphic Arts

Pa) Content Addressable Memories 1 g

Sy) Man Machine Interaction: Engineering Design

Sy) Computer Based Teaching, R. Goodman

Pa) Economics of Programming

Thursday, May 27

Morning:

Sp) Programming Practice

Sy) System Testing of System Programmes
Sy) Graphs and Combinatorial Problems
(Sy) Remote Comsoles and Displays

8y) Mathematical Models af Languages
me Message Store and Forward Systems
Sy) Ultra High Speed Computers

Sy) Algebraic Automata Theory .

Sy) Problems in Partial Differential Equations
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Afternoon:

Ge) Trends in Computer Design
Sp) Mechanical Translation
Sy) large Interconnected Programmes

MH mmumwadodwﬂm Analysis: non-well set Problems
mW HHMHmomumb of Processors for Programming ILanguages
Sy) Approximation Theory
Sy) List Processing and Applications
Sy) Programme Development, Programme Documentation

Friday, May 28

Morning:

Sp) Design of Information Systems
Education in International Processing Sciences
Languages for Simulation Processes

mww New Components
Error Analysis

8y) Man-Machine Interaction: Graphics of Data Processing

S
(8y) WWWWWMMM#on of Computers to Number Theory and Discrete

mww =Wnrwbpumﬁwobohnumwww4¢MHoomm
M Multi-Computer Systems i
Afternoon:

Ge) Application of Function Spaces to Numerical Analysis

Sp) Mathematical Theory of Automata and Swi
wite The
WWM MWomHmHHHum Strategy to insure oobdwudocmuWMmHOHEMMWM
st Commercial Languages be disjoint from Scientific

* WBUWﬁwmmmw

y) Application of Computers to the Study.

wmwm Pattern Recognition Devices 55, TRk AT Ene
Sy) Design of Processors for Programming Languages II.

INTEREAMA

The 3rd INTEREAMA (International Congress and Exhibi

ib
Measurement and Automation) will bo«mﬂm held from ;mmwoﬂowou
16th November 1965 as announced in Bulletin No. 14 on page 25
but from 13th to 19th October 1965, in Diisseldorf , Germany.
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PUBLICATIONS

The classification used
is that of the Interna-
tional Bibliography of

Automatic Control

The first volume of the
6.9.1.

PROCEEDINGS OF THE SECOND CONGRESS OF IFAC
Basle, 1963

has appeared under the title

AUTOMATIC AND REMOTE CONTROL
Vol. APPLICATIONS AND COMPONENTS

This volume contains the papers on Applications and Compo-
nents read at the Second IFAC Congress together with the en-
suing discussions.

The Section of Applications deals with the following fields:-
Electric Utility - ee dustry - Chemical and 0il Indus-
tries — Automation in Industrial Processes - Combined lMan-
Machine Systems - Application Techniques - Automatic Control
of Aerospace Systems.

The Section of Components deals with the following fields:-
Mechanical, Hydraulic and Pneumatic Devices - Electromechani-
cal Devices and Magnetic Amplifiers - Electronic Components -
Digital Devices - Process Instrumentation - Component Reliabi-
lity.

The volume has 41 + 749 pages including numerous illustrations
and tables.

The second volume on Theory will be published in spring 1965.

The price for both volumes is £38.0.0. or DM 425,~- respective-
ly. Attendants of the Congress may purchase the set at a re-
duced price. Orders should be addressed to:

Butterworth & Co., Ltd. R. Oldenbourg Verlag,
4-5 Bell Yard, or Rosenheimer Str. 145,
London, W.C.2., England. Minchen 8, Germany.
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PROCEEDINGS
of the
IFAC SYMPOSIUM ON RELAY SYSTEMS AND FINITE AUTOMATA

Moscow, September, 1962

Copies of these Proceedings can be obtained from:

Dr., Warren L. Semon,
Burroughs Laboratories,
P.0. Box 782,

Paoli, Pennsylvania,
U.5.A.

The price is $#7.50. The volume contai
.50, ins the English transla-
tion of the Russian language papers presented M¢ the mwsﬁom

sium; papers originall resented i
not included in this <mesm. S o

PROCEEDINGS iy

of the
THIRD INTHERNATIONAL MEASUREMENT CONFERENCE IMEEKQ ITT

Stockholm, September, 1964

Mmmbwwm%ﬁm 1964, vols. 1 - 3, have been released and contain
Ehe : exts of all papers presented at the meeting. A 4th
7olume ooﬁ@ﬂwmwum supplementary information presented by the
authors, the discussion, and the review lectures will be com-

pleted shortly.
These volumes may be obtained from:

Eultura Hungarian Trading
for Bouks and Newspapers,
F.0. Box 148,

Budapest 62,

Hungary.

The price is approximately $30,

The lectures from the I & I S i
C pecial Sectio i -
trol will be published in a separate doHﬁEM.ob et
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Czechoslovakia

1:250% N. Wiener : CIBERNETICS AND SOCIETY. Praha,
Nakladatelstvi Ceskoslovenske Akademie Ved, 1963, 220 p.,
20,50 Ecs.

2.0. J.Drab , Editor: AUTOMATION (collection of pa-
pers). Praha, Statni nakladatelstvi technicke literatury,
1963, 300 p., 313 illus., 29 Kecs.

%2.1.1.1. V. Nes s el : VOLTAGE REGULATORS FOR AUTOIMATIC
DEVICES. Praha, Statni nakladatelstvi technicke literatury,
1963, 160 p., 128 illus., 7 Kes.

4.0.0. B.Bosek,B.Hanus , 0. Pan Rrm|-2,

0. Su la : FUNDAMENTAL OF CONTROL ENGINEERING. Praha, Stat-
ni pedagogicke nakladatelstvi, 1961, 388 p., 443 illus.,
18,10 EKcs.

4.0.1.0. BR. Dv o r ak : ELECTRIC CONTROLLERS OF NONWELEC-
TRIC VARIABLES, Praha, Statni nakladatelstvi technicke lite-
ratury, 1963, 246 P, 1%2 il1lus., 8 Kcs.

4.8.5. 1.« K. E-asbaesacs ELECTROMECHANICAL RECORDING DEVICES.
Praha, Statni nakladatelstvi technicke literatury, 1963, 190
p.s 138 illus., 9,50 Kes,

4.4.21. D. Hav ranek : MERCURY SWITCHES AND THEIR
PRODUGTION AND APPLICATION. Praha, Statni nakladatelstvi
technicke literatury, 1963, 204 p., 89 illus., 5 Kes.

4,5.1.3. J.8. Ha s kov ec; N.P. Vas 11l geva:
LOGIC ELEMENTS FOR AUTOMATIC CONTROL. Praha, Statni naklada-
telstvi technicke literatury, 1963, 244 p., 19% illus., 7,50
Kes.

4.6, "Dus ek ;- Micka ,-PosD i sil : ROTAT-
ING MACHINES FOR AUTOMATIC CONTROL. Praha, Statni naklada-
telstvi technicke literatury, 1963, 250 p.; 150 illus.,B Ecs.

SR Auerhan,Balda,Drab,R i h & 5
FUNDAMENTAL PROBLEMS OF AUTOMATION. Praha, Nakladatelstvi
politicke literatury, 1963, 242 p., 22,50 Kes.

5,5.1.0. J. 8 t e p & n : DESIGN OF AUTOMATIC CONTROL SYS-
TEMS IN HEAT TECHNIQUES. Praha, Statni nakladatelstvi tech-
nicke literatury, 1963, 256 p., 152 illus., 19,50 Kcs.

5.5.4.0. J.Hendryech : CONTROL DEVICES FOR REMOTE
CONTROL AND SIGNALISATION IN ELECTRIC POWER PLANTS. Praha,
Statni nakladatelstvi technicke literatury, 1963, 244 p.,
20% illus., 8,50 Kcs.
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France

Telai2ile F.E. N i x o n : TRANSPFORMATION DE LAPLACE. Tables
et exemples (The Iaplace transform. Tables and examples). Pa-
ris, Dunod, 1964, 114 Prgs 2 AddNG., 18 W,

1.1.6.0. R. Faure, Jd.P. Bosas yA. Legarff:
LA RECHERCHE OPERATIONNELLE (Operational research). Paris,
Presses Universitaires de France, 1961, 126 p.

1.1.6.0. E. Lu k a ¢ s : FONCTIONS CARACTERISTIQUES (Cha-
racteristic functions). Paris, Dunod, 1964, 230 p.,-32 1,

1.1.6.0. M.E. Quenouille : METHODES DE CAICUL STA-
IISTIQUES RAPIDES (Quick statistical computation methods).
Paris, Dunod, 1964, 86 Py 8 #llns., 11 F.

Tut1.7s B. T'h fi-r 4'm g : LOGIQUE DE LA PROGRAMMATION
AMHomHmBEHbm logic). Paris, Dunod, 1963, 244 P., 109 illus.,
56 F.

Ts240. L Qoo wifrfuisagn-a 1 s Ta CYBERNETIQUE (Cyberne-
tics). Paris, Presses Universitaires de France, 1963,
2.0, Pe-Diac aiu'lin e M. HCa: r pentiexr, .0,

Gi'l.1i e, MiPellae g r i n : PROBLEMES D'ASSERVISSE-
MENTS AVEC SOLUTIONS (Control problems with solutions). Paris,
Dunod, 1963,

2.0. J. Lagasse : ETUDE DES CIRCUITS ELECTRIQUES.
Vol. 2. REGIMES DE FONCTIONNEMENT (Investigation of electric

circuits. Vol. 2. Operating regimes). Paris, Eyrolles, 1963,
301 p.

4.0.0. R. Fardin : MESURE ET REGULATION EN AUTOMA-
TIQUE INDUSTRIELLE (Measurement and control in industrial au-
tomation). Paris, Eyrolles, 1963, 348 p., 227 illus., 62 F.

4.0.0. GUIDE DU CONTROLE INDUSTRIEL (Guide of Industrial
Measurement and Control). Paris, Editions B.P.I., 1963, 548p.

4,0.1.2. H. Pham Huu : ETUDE DES THYRATRONS EN REGIME
DE COMMUTATION (Study of thyratrons in switching conditions).
Toulouse, Thesis of Doctorat és-Sciences Physiques, 9-5-1963.

4,0.5.0, M. Pele g r in : MACHINES A CAICULER ELECTRO-
NIQUES (Electronic computers). Paris, Dunod, 1964 (2nd edi-
tion), 576 p., 68 F.

4.0.5.0. B.A. PTrakhte nbrot : ALGORITHMES ET MA-
CHINES A CAICULER (Algorithms and computers). Paris, Dunod,
1963, 150 p., 30 illus., 16 F.

4.4.1.1. J.A. de A 1meida : CONTRIBUTION A L'ETUDE DE
L'AMPLIFICATEUR MAGNETIQUE DE PUISSANCE ET SON APPLICATION

AUX CIRCUITS DE REGULATION (Contribution to the study of the
magnetic power amplifier and its application to control cir-

cuits). Toulouse, Thesis of Doctorat de 1'Université, 29 Oc-
tober 1963,
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Germany

UNTERSU-
RICHTLINIE 2179 "BESCHREIBUNG UND

iR SN EUMATASOHER SINHEITSREGELGERATE" (VDL/VDE ode 2179
"Description and test of pneumatic standardized regulato »

Beuth-Vertrieb, Koln (Cologne).

5 THEORY
S an & : LINEAR PROGRAMMING IN INDUSTRY.
HWW.HW%PHMWQWwam. West Berlin, Springer Verlag, 1963, 120 p.,
6 illus., 20 DM.
1.1.2.0. L. C e s & r i : ASYMPTOTIC ummdeocw bwuwMMWWWHHHH
PROBLEMS IN ORDINARY DIFFERENTIAL BQUATIONS. Ve y
B. .
Springer Verlag, 1963, 271 p., us.,
A T Ry i
T ari .
MMoMmMWHWNWMWom and engineering). West Berlin, Springer Ver
lag, 1962, 676 p., 68 illus., 98 DM. :
1784 R. Viech : Z-TRANSFORMATION. HMHONHH.GZUQWWEwMWMMm
ﬁW|wHWbWHous. Theory and application). East Berlin,
Technik, 1964, 150 p., 16 DM. g deigin | B
hman , R.L. c 0 v s L
M.M.M.M.H W.W.MWMWMWmmmw mmebwom. Miinchen, R. mwwﬂudoﬁam
Verlag, 1964 (2nd Edition), 588 p., 116 illus., % £
16,0 ry. solodovnikoy: wHHHdmNMMM HM#WMMOH
STATISTISOHE DINAMIK LINBARER REGELUNGSSISIEME (Introducti
to the statistical dynamics of HHnmmH.mqm«msmwo wMﬁo en, R.
Oldenbourg Verlag, 1963, 615 p., 226 illus., w
iko v , A8, Us O
AN GO VN8 0 Lioado v h de Al enias
ANALYSE VON REGELSTRECEEN ati :
WWPMMMMWWMMMQ plants). East Berlin, VEB Verlag Technik, AQWW.
1.1.6.1. R.M. F a n o : INFORMATIONSUBERTRAGUNG (Information
ﬂWﬁWmmemwowu“ Miinchen, R. Oldenbourg Verlag, 1964, 400 p.,
40 illus., 60 DM.

ATTSCHE [ATTONSVERARBET o
MWMWM%MM@MMMOWWoammmHumu. Fast Berlin, VEB Verlag Technik,
1964, 93 p. .
g 1.7 U. W e yh : ELEMENTE DER SCHALTUNGSALGEERA Mwmw%ow
me.mwmmdﬁm elements). IMinchen, R. Oldenbourg Verlag, 1 .
(3rd Bdition), 132 p., 121 illus., 15.80 DI .

2.0 KB ted.ndue hi 8V ¥agner, HQWMDHW.
A% ERGEENISSE DER LYBERNBTIK [New results of cybernetics).
IHinchen, R. Oldenbourg Verlag, 1963, R20) Doy IO . :

o (e I. Deldius,HP.KXKoepechen, B M a wowll
16’ b . Editors: ZENTRAINERVOSE REGULATION (Nerve center co
ﬁHMHu.¢£mmd Berlin, Springer Verlag, 1962, 102 p., 52 i als
38 DM.
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2.0. J.C. Gille ,M.Pelegrin, P, Deg au-
1l n e : LEHRGANG DER REGELUNGSTECHNIK. Band 2. BAUELEMENTE
DER REGELKREISE (Lectures on automatic control. Vol. 2. Ele-
ments of control circuits). Minchen, R. Oldenbourg Verlag,
1963, 397 p., 436 illus., 54 DM.

2.0. J.Cy, G2 1T T e, Mo Pa T é grida . Fal B cs -
1l n e : LEFRGANG DER REGELUNGSTECHNIK. Band 3. ENTWURF VON RE-
GELKREISEN, AUFGABEN UND LUOSUNGEN (Lectures on automatic con-
trol. Vol. 3. Design of control circuits, problems and solu-
tions). Miinchen, R. Oldenbourg Verlag, 1963, 217 p., 140 il-
lus., 39 DM.

2405 Hes Kud pid) lrgnms  BorBrmrevhn beasg 1 Hellup W deedie =
f er t : AUFGABENSAMMLUNG ZUR REGELUNGSTECHNIK (Collection
of problems on Automatic control). East Berlin, VEB Verlag
Technik, 1964, 244 p., 29.80 DM. and Oldenbourg Verlag,Minchen,

2.0. E.Kollmann , B, Dir r: LOSUNGEN REGE-
LUNGSTECHNISCHER UBUNGSAUFGABEN (Solution of Automatic Con-
trol exercise problems), Braunschweig, Friedrich Vieweg &
Sohn, 1963, 267 p., 222 illus., 16.80 DM.

2.0, E. Sama 1l : GRUNDRISS DER PRAKTISCHEN REGELUNGS-
TECHNIK (Fundamentals of practical Automatic Control). Miin-

chen, R. Oldenbourg Verlag, 1964 (4th Edition), 343 p., 195
illus., 24 DM.

ol e H. Gronbach : DER FREQUENZGANG EINES DANMPF-
UBERHITZERS (The treamsfer function of a steam superheater).
Stuttgart, Dissertation Technische Hochschule Stuttgart, 1963.

eve a0, A. Euhlenkamnp : DER REGLER (The Controller)
Wdcnwmmwﬁ. Deutsche Verlags-Anstalt, 1963, 220 p., 195 illus.,
9 DM.

2:2.0, G. Schwarrze : REGELKREISE MIT I- UND P-REG-
LERN (Control circuits with integral-action and proportional-
action controllers). East Berlin, VEB Verlag Technik, 1963.

2.2.1.3. M. Pe sec h e 1 : REGELKREISE MIT PID-REGLERN
(Control circuits with proportional-plus-integral-plus-deri-
vative-action controllers). East Berlin, VEB Verlag Technik,
1963.

2.3.2.4, B.P, Popov, I.h.. Palt ov : NEHERUNGSMETHO-
DEN ZUR UNTERSUCHUNG NICHTLINEARER REGELUNGSSYSTEME (Approxi-
mation methods for research in nonlinear control systems).

Leipzig, Akademische Verlagsgesellschaft Geest und Portig,
1963.

2.3.2.6. KEiinzi, KErelle : NICHTLINEARE PROGRAMMIE-
RUNG (Nonlinear programming). West Berlin, Springer Verlag,
1962, 221 p., 18 411lus.; 38 DM.

2,4.0.3. M. Th oma : EIN EINFACHES VERFAHREN ZUR BESTIM-
MUNG DER WURZELVERTEILUNG (STABILITAT) VON LINEAREN ARTAST-
REGELSYSTEMEN (A simple method for estimating the root dis-
tribution (stability) of linear sampled-data control systems).
Darmstadt, Dissertation Technische Hochschule Darmstadt, 1963.
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2 CHE ENTWURF VON
BgatangEralEl GlwNiaseieii €108 TOGISORR INAIE BEC, w0
TKREISEN (The logic design of switching cir . -
mmmwm R. Oldenbourg Verlag 1964, 660 p., 646 illus., 88 DM.
y . i -

i R Li e gL Bo 1-¢"1am k'l ¥
L o Hishohenko : MANENATISCHE
THEORIE DER OPTIMALEN PROZESSE (Mathematical theory of opti-
mal processes). Minchen, R. Oldenbourg Verlag, 1963, 340 p.,
87 illus., 60 DM.
2.5.4%4 .u. Eeorl-lomoainimos bUbMHH<wmﬂmwmﬁﬂemzm smemWMZGMI

ESTSIGNALEN (Adaptive control systems with sine tes -
memmmmwmmmmpwoumw VDI-Forschungsheft 499, VDI-Verlag, 1963.
GRIFF
: DATA 1 bdeoszHmHmwdHﬁmeONZHm.EHH MHZHZ.
M&M@M a5 mndoamdmob technique with a handicraft). Minchen,
R, Oldenbourg Verlag, 1963.
4,0.0 G. Schwarze: GRUNDBEGRIFFE Uﬁw deOZbBHMHHT
RUNGSTECHNIK (Fundamentals of automation techniques). Fas
Berlin, VEB Verlag Technik, 1963.
02 nB M W nepr: mewoz<mwwmwmdwm mewmwwwwwmmwwdl
CHALT UND GERATE (Electric supplies ior
wmwwwemmmmﬂmdwommu. Hamburg, R. von Decker's Verlag, 1964,
728 p., 565 illus., 68 DM.
4,0.5.1. I.M./T e it e lbanum: HHHNHmean szWOWHMI
RECHENVERFAHREN (Electric analogue computation methods).
East Berlin, VEB Verlag Technik, 1964, 285 p.
4.0.5.2, N. Chapin: EINFUHRUNG HM UHH HWMMMNWMWMMWM
ATFENVERARBEITUNG (Introduction to electronic I -
w%mwww Minchen, R. Oldenbourg Verlag, 1963 (2nd Edition),
367 p., 108 illus., 40 DM.
§N0.5.2,  H, Fu bt h ELEETRONISCHE ubamz<mwbwmeﬂczm. Band
1. EINFUHRUNG IN AUFBAU UND ARBEITSWEISE (Electronic data
mmoommmwﬂm. Vol. 1. Introduction to synthesis and bwwwmﬁwﬂm
conditions). Minchen, R. Oldenbourg Verlag, 1964, 170 p.,
128 illus., 22 DM.
4,0.5.2. W.Hof fmann, Editor: DIGITALE HﬂﬁONZPBWOMMM
£WZWEWm (Digital information ooﬂ4mﬂﬁmuuu. Braunschweig, Fried-
rich Vieweg & Sohn, 1962, 740 p., 173 illus., 94 DM.
4.2,35.0. B.G. Woschni: MESSDYNAMIK. hHZH mszdmNGHMb
IN DIE THEORIE DYNAMISCHER MESSUNGEN (Measuring dynsmics. A
introduction to the dynamic measurement theory). Leipzig, ©.
Hirzel Verlag, 1964, 175 p., 15 DM. e el i
i : TUN se cir-
+5.1.3. AP. Spe ilser: IMPULSSCHAL o
MSdevm West Berlin, Springer Verlag, 1963, 288 p., 274 il
lus., 36 DM.
5.5.1.5.. KE.W. Ge is > g n@NMMHbMMM@MMMoMMWMI@MMW&MWszl
trol of heating and air- 4
WMWWWMMQMMMWQMmmuwcﬂm. Carl Marhold Verlagsbuchhandlung, 1963.
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2.5.4.0. W.Henndig: DIE FERNWIRKTECHNIE IM DIENSTE DER

ELEKTRIZITATSVERSORGUNG (The remote control techniques at the

service of electric power supply). Miinchen, R, Oldenbourg Ver-
lag, 1963 (3rd Edition), 201 p., 132 illus., 29 DM.

5:8.1. G.Beelmann-Eggebert: FERNWAHLSYS-
TEME IN DER WELT (Telephone selection systems in the world).

Minchen, R. Oldenbourg Verlag, 1964, 133 p., 40 illus., 28 DM.

5815 E. Han t s ¢ h e : TASCHENBUCH DER FERNSPRECH-
NEBENSTELIANLAGEN (Pocket-book of telephone remote-communica-
tion installations). Minchen, R. Oldenbourg Verlag, 1964 (2nd
Edition), 247 p., 108 illus,, 32 DN.

5,944 H. 8 e identopf , Editor: SYMPOSIUM URER AU-

TOMATION UND DIGITALISIERUNG IN DER ASTRONOMISCHEN MESSTECHNIK
(Bymposium on automation and digitalization in the astronomi—

cal measuring techniques). West Berlin, Springer Verlag, 1963,
153 p.y 51 illus., 32.80 DM.

Poland

1.7 229% BeiWie & T Z y n : RACHUNEK OPERATOROWY (Operation-
al calculus). Warsaw, 1963, 191 p., # 1.60.

2.5.1.0. 'P. Nowaeki y» LS zklarski
H. Goreckai : PODSTAWY TEORII UELADOW REGULACJI AUTOMATY-
CZNEJ. Tom 1. UKLADY LINIOWE (Fundamentals of the theory of

automatic control systems, Vol. 1. Linear systems). Warsaw,
1963, 236 p., § 1.05,

2.3.2,0. P. Nowaecki v L. 8zklarski,

H. Goreecki: PODSTAWY TEORII UEKLADOW REGULACJT AUTOMATY-
CZNEJ. Tom 2, ZAGADNIENIA SPECJALNE UELADOW LINIOWYCH, UKLADY
NIELINIOWE (Fundamentals of the theory of automatic control
systems. Vol. 2. Special Problems of linear systems. Nonlinear
systems). Warsaw, 1963, 476 P.y § 1.85,

Sweden

2.3.1.7. F. Aasma : DESIGN AND ANATYSIS OF OPTIMAL MUL—
TIVARTABLE CONTROL SYSTEMS. A LINEAR AFPROACH. Gothenburg,

Dissertations of Chalmers University of Technology, No. 39,
1963, 147 p.

Switzerland

2eH Al T DG yB. Peschl,6H Un g e r, Bditors:
2. COLLOQUIUM UBER SCHALTEREIS UND mombhatwwhammowHw. SAAR-
BRUCKEN, 1961 (2nd Symposium on switching circuit and switch-
ing device theory, Saarbriicken 1961). Basle, Birkh#user Ver—
lag, 152 p., 12 illus., 14 SF.

- B

INFUHRUN ANWEND |
HR Bibhler:E G IN DIE Hsomwwnzmmau |
400 HENAUTOMATEN (Introduction to the use of modern

memmwu. Basle, Birkh#user Verleg, 1963, 200 p.,

United Kingdom

c8
: TRODUCTION TO THE MATHEMATI
Aw‘_wqu?qhmmwwuwmwan Wmmmu.ummwmﬁmw Universities Press, 1963,
0 g

280 e 7 85 By : PRINCIPLES OF
E.V.D. GlazierT:
wwaMOMdewmthmzm.:wwumOb. Chapman & Hall, 1964, 352 p., 60s.

I
. THE ESSENTIALS OF CONTRO:
mam. SoRY uowun..mmmummow%ﬁm%ﬁmﬁma RS- Tondon, Edward Arnold, 1963,
.y 2D Ee oy
\_w@mm AM. Hardie: E%emo@wu%ﬁ»mmﬁwm.
ZROL "London, Oxford Universities Press, 1964, b
. K.J. D e a n : AN INTRODUCTION TO ooﬁﬁwwmmmmp
mwﬁ._w,_wuu TRANSISTOR CIRCUIT LOGIC. London, Chapm ;
Aomf 224 p., 140 illus., 25 s. e
4,0.0 m.m.m.zmzumudngmemqﬁwmow DUCER
HmbWow. Oxford Universities Press, 1963, Hoz.mo aaas
1 e y : AN INTRODUCT ELEC :
wwmwwwmw ommWWBWNM.Hﬁwu@oﬁ_MZmdwnmb. 1962, 175 p., 70 illus.,
L _ . ANALOGUE COM-
Fisher:
. D.M. Mac kay, ME, A
wwmwmqw\_be ULTRA-HIGH SPEED: AN EEH:%E Emw amuom. RETT
STUDY. London, Chapman & Hall, 1962, 3 Dt £ g
2. THE ELECTRONIC DATA-PROCESSING mﬁmomHmww : yupia,
wm,wwww *4-6 October 1061. London, Pitman, \_omw.HE s Vb
: : DIG OMPU
14,9.8.B114s: ur
wuomu.o.w@wmﬂm.ww S TRODUCTION 10 TOGIC, wmmwwwzw@ @mﬁa f
Tondon, Chapmean & Hall, 1963, 197 p., 85 : ..H Aoy
J.F. Ra c i Bt
WO%%muammHﬁqoem wamow L oeAMMING. London, English Univer
iti Press, 1963, 131 p., 25 8.
mwﬁwmmo W ,w e u,t i ¢ k : DIGITAL meowbmw SYSTEMS. London,
m.m%w.w. Spon, 1964, 223 p.; 139 twﬁ:ewz»mwou P
. 8 Editor: AU METAL
WWWWMWHEQ ommwnwmwﬂwuumwnwﬁbumOﬁ_ Columbine Press, 1963,

147 p., 30 s.
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USA

Books

Tl 0. BB Bal mamn s TRREDUCIBLE REALIZATIONS AND THE
DEGREE OF A MATRIX OF RATIONAL FUNCTIONS. Baltimore, Maryland,
Research Institute for Advanced Studies (RIAS), Technical Re-
port No. 64-5, March 1964, 34 p.

1.1.6.0. H.J. Eu s hn e r : ON THE DIFFERENTIAL EQUATIONS
SATISFIED BY CONDITIONAL PROBABILITY DENSITIES OF MARKQOV PRO-
CESSES WITH APPLICATIONS. Baltimore, Maryland, Research In-
stitute for Advanced Studies (RIAS), Technical Report No.
64-6, March 1964, 21 p.

1.1.6.1. W.M. Won hamn : SOME APPLICATIONS OF STOCHASTIC
DIFFERENTIAT EQUATIONS TO OPTIMAL NONLINEAR FILTERING. Balti-
more, Maryland, Research Institute for Advanced Studies (RIAS)
Technical Report No. 64-3, February 1964, 32 p.

2.0. FREPRINTS OF THE 4th JOINT AUTOMATIC CONTROL CONFE-
wmwow. New York,American Institute of Chemical Engineers, 1963,
680 p.

2.0 FREFPRINTS OF THE 5th JOINT AUTOMATIC CONTROL CONFE-
RENCE. New York, Institute of Electrical and Electronics En—
gineers, 1964, 557 p., § 20.

2.3.1.0. L. We i s s : THE ROLE OF SYSTEM FUNCTIONS IN THE
REFPRESENTATION AND ANALYSIS OF LINEAR SYSTENMS. Baltimore, Ma-
ryland, Research Institute for Advanced Studies (RIAS), Tech-
nical Report No. 64-4, March 1964, 48 Pes 6 111uS:

28:3%1:0, IneWe 1 8 8 , R.E. Ka 1l man : CONTRIBUTIONS TQ
LINEAR SYSTEM THEORY. Baltimore, Maryland, Research Institute
for Advanced Studies (RIAS), Technical Report No. 64-9, April
1964, 60 p.

2.5 0.7, ES. 'Narendra y I B Mac B ri-de ;-dr.:
COMPARTSON OF DIFFERENT MODES OF REPRESENTATION OF MULTTIVA-
RIABLE SYSTEMS. Cambridge, Massachusetts, Harvard University,
Cruft ILaboratory, Office of Naval Research, Technical Report
NR 372-<012 No. 356, June 5, 1963.

ExDale e 0GTy T h 2l A wis it ileln R a g : ON THE
REALIZATION OF LINEAR MULTIVARTABLE CONTROL SYSTEMS. United
mﬂmﬁmeZmde Postgraduate School, Research Paper No. 39, Au-
gust 1963.

2.3.2.0. M.C. S wiontek: A SISTEMATIC APPROACH TO THE
REATTZATTON OF NONLINEAR OPERATIONS. Stanford, California,
Stanford University, Stanford Electronics Laboratories, Solid-
State Electronics Iaboratory, Technical Report No. 1614-1,
April 1963, 86 p.

2.4,0.,4, J.T, T o u : OPTIMAL DESIGN OF DIGITAL CONTROL SYS-
TEMS. New York, Academic Press, 1963, 186 p., § 7.
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PUBLICATIONS

The classification used
is that of the Interna-
tional Bibliography of
Automatic Control

The first volume of the 60N

PROCEEDINGS OF THE SECOND CONGRESS OF IFAC
Basle, 1963

has appeared under the title

AUTOMATIC AND REMOTE CONTROL
Vol. APPLICATIONS AND COMPONENTS

Thi i ications and Compo-
i ontains the papers on Applica : =
ﬂmnmmdwwwwmmm the Second IFAC Gongress together with the en

suing discussions.

The Section of Application

Electric Utility - Stee :
tries - Automation in Mb@:MdHPmH
Machine Systems - Application Tec
of Aerospace Systems. . .
i fields:-
ents deals with the following 20
ﬁﬁmﬁMMMMme m%&%mﬁ Mw and Pneumatic Devices - Mwmowuoﬂmnwwwwi
va umdwomm and Magnetic Amplifiers - Electronic ooBMonwwdel
wwmﬁwmw Devices — Process Instrumentation - Componen

lity.

The volume ha
and tables.

The second

deals with the following fields:-
mnﬁmﬁﬁw - Chemical and 0il Indus-
Processes - Combined Man-
hniques - Automatic Control

s 41 + 749 pages including numerous illustrations

volume on Theory will be published in spring 1965.

The price for both volumes is £38.0.0. or DM Mmm,MdHMMﬁMonMml
ly. Attendants of the Congress may ﬂﬁﬂowmmm the s
duced price. Orders should be addressed to: s
R. Oldenbourg Verlag,
WWWdWMMwHMWHW g s o or Rosenheimer Str. 145,
Tondon, W.C.2., England. Miinchen 8, Germany.



0N

PROCEEDINGS
of the
IFAC SYMPOSIUM ON RELAY SYSTEMS AND FINITE AUTOMATA

Moscow, September, 1962

Copies of these Proceedings can be obtained from:

Dr. Warren L, Semon,
Burroughs Laboratories,
P.0. Box 782,

Paoli, Pennsylvania,
U.BsA.

The price is $7.50. The volume contains the Engl
- -50. ish transla-
tion of the Russian language papers presented mﬁ the sympo-

sium; papers originally presented in th i
844 Lnoludsd in this Yolume 8 dRelieh, 1hnpuaia Are

+9.1.
FROCEEDINGS ik

of the
THIRD INTERNATTONAL MEASUREMENT CONFERENCE IMEEO IIT

Stockholm, September, 1964

WMHPHHZBHO 1964, vols. 1 — 3, have been released and contain
e full texts of all papers presented at the meeting. A 4th
volume comprising supplementary information presented by the

authors, the discussion, and th i
Setes mﬁownww. ~ e review lectures will be com-

These volumes may be obtained from:

Eultura Hungarian Trading
for Bouks and Newspapers,
P.0. Box 148,

Budapest 62,

Hungary.

The price is approximately $30,

The lectures from the I & 11 Special Section i
trol will be published in a separate <owﬁsm.ou e

=

254,1.0. ChunglLaunglLiu : SOME MEMORY ASPECTS OF
FINITE AUTOMATA. Cambridge, lMassachusetts, Massachusetts In-
stitute of Technology, Research Laboratory of Electronics,
Technical Report No. 4411, May 1963, €9 p.

2.4,2.1. G VW. D el ey : OPTIMAL BOUNDED CONTROL OF LINEAR
SAMPIED-DATA SYSTEMS USING QUADRATIC PERFORMANCE CRITERTA.
Stanford, California, Stanford University, Department of Aero-
nautics, Report SUDAER No. 148, April 1963, 59 p.

2.9« H.J. Eu s hn e r : ON THE STOCHASTIC MAXIMUM FRIN-
CIPLE: FIXED TIME OF CONTROL. Baltimore, Maryland, Research
Institute for Advanced Studies (RIAS), Technical Report No.
63-24, December 1963, 16 p.

2053 M. Aok i : OF THE APPROXIMATION OF TRAJECTORIES
AND ITS APPLICATIONS TO CONTROL SYSTEMS OPTIMIZATION PROBLEMS.
Ios Angeles, California, University of California, Department
of BEngineering, Report No. 62-58, November 1962, 35 p.

205,35, C.E. Hut ch in s on : MINIMUM-TIME CONTROL OF
A LINEAR COMBINATION OF STATE VARIABLES. Stanford, California,
Stanford University, Stanford Electronics Ieboratories, Sys-
tems Theory lLaboratory, Office of Naval Research, Technical
Report No. 6311-1.

2,555 MATHEMATTCAL OPTIMIZATION TECHNIQUES. Berkeley and
Los Angeles, University of California Press, 1963.

2. K.8. Narendra,LE MacBride, Jdr.:
MULTI-PARAMETER SELF-OPTIMIZING SYSTEMS, USING CORRELATTION
TECHNIQUES. Cambridge, Massachusetts, Harvard University,
Cruft Iaboratory, Office of Naval Research, Technical Report
NR 372-012, No. 413, June 5, 1963.

24955, K.8. Narendra,I.E.LMacBride, a1, 8
TDENTIFICATION AND OPTIMIZATION OF MULTIVARTABLE SYSTEMS USING
CORRELATION TECHNIQUES. Cambridge, Massachusetis, Hervard Uni-
versity, Cruft Laboratory, Office of Naval Research, Technical
Report NR 372-012, No. 418, June 5, 1963.

2.5.4. M.E. Ho £ £ , Jr.: LEARNING PHENOMENA IN NETWORKS
OF ADAPTIVE SWITCHING CIRCUITS. Stanford, California, Stan-
ford University, Stanford Electronics Iaboratories, Solid-
State Electronics Laboratory, Technical Report No. 1554-1,
July 1962, 85 p.

2.5.4. R.IL. Ma t t s o n : THE ANATYSIS AND SYNTHESIS QOF
ADAPTIVE SYSTEMS WHICH USE NETWORKS OF THRESHOLD ELEMENTS.
Stanford, California, Stanford University, Stanford Electro-
nies Isboratories, Solid-State Electronics Laeboratory, Tech-
nical Report No. 1553-1, December 1962, 95 p.

2.5.4. C.H. M a y s : ADAPTIVE THRESHOLD LOGIC. Stanford,
California, Stanford University, Stanford Electronics Labora-
tories, Solid-State Electronics Iaboratory, Office of Naval
Research, Technical Report No. 1557-1.
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2eDai D.N. Streeter, EKE.5. Nar 7

A SELF-ORGANIZING CONTROL mumamw BASED ON oommwﬂwewow wmnml

B ey Footatols oo Hor
orato

350, Tuly 20, awmm“ 3o ry, Tec cal Report No.

3.2.4.2. L. Fowlerr : GAS CHROMATOGRAPHY
demic Press, 1963, 266 p., $ 10.50. SR e

4,0,0.  PROCEEDINGS OF THE 17th ISA ANNUAL INSTRUMENTA
AUTOMATION CONFERENCE. Pittsburgh, P vani ol
Society of America, 1962. g g al i L

4.0.5.1. C.L. John s on : ANALOG COMPUTER TECENIQUES
New York, MacGraw-Hill, 1963, 315 p., 193 illus. .

4,5,6, G.D, Vendeldin : A SILVER SULPHIDE ADAPTIVE
COMPONENT. Stanford, California, Stanford University, Stan-
ford Electronics laboratories, Solid-State Electronics Iabo-
ratory, Technical Report No. 1853-1, January 1963, 70 p.

5.6.3.0. APPLIED MATHEMATICS IN CHEMICAL ENGINEERING. N

York, American Institute of Chemical Engineers, Raninel

mWMHWoouquWMHomﬂmmm Symposium Series, Vol. 58, No. 37, 1962,
X A

55623.0:.,,0.B. Biu.e;k @ bra G.P. Monet Editors:
PROCESS SYSTEMS ENGINEERING. New York, American Institute of
Chemical Engineers, Chemical Engineer Progress Symposium
Series, Vol. 59, No. 47, 1963, 198 p., § 15.

5.6.3,0, T.J, Williams , Editor: PROCESS DYNAMI

wwwﬂmoz%oﬁ Tew mmmw_w, American Institute of Chemical EmmT
A emic eer Progress S i

LB et P e Jw.mﬂ ymposium Series, Vol.

Periodicals
THE ASME JOURNAL OF BASIC ENGINEERING

The Journal of Basic Engineering is published quarte
Tl
the American Society of Mechanical Engineers nmmzuu. HW wwm
past, papers on Control Engineering were scattered through
all four of the quarterly issues. In the future, ASME plans
MwﬂwwwwwmwﬁwummMWHQ&H%lM@MMwHWbm annual volume on Control En-
one o e is s of
i dhiy sues of the Journal of Basic

The March 1964 issue of the latter is devoted

pers on Automatic Control engineering. It nwwaMMmewﬁwwmewl
presented at the 1962 ASME Winter Annual Meeting and at the
1963 Joint Automatic Control Conference. It is hoped that
the next issue, devoted exclusively to Automatic Control,will
appear in December 1964 and every December thereafter. :

Copies of the Journal of Basic Engineerin
g can be obtained
MMMWQMWW wmﬂMm wwwaHMmWOmewmmemmd, New York Aﬂw at the sin-
; e | 0 » .25 to ASME
for mailing outside of the USA Rt ol o

}
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ISA TRANSACTIONS

Issues 3 (July 1964) and 4 (October 1964) of volume % of ISA
Transactions contain the following papers of interest to Ald-
tomatic Control engineers:

Issue 3: "A stabilized automated camera for airborn eclipse
photography” by Sheldon M. Sm'ith , Dr, Michel BadeT,
Milton E, Hend e r s o n and Raynond 4. P oArAst 8Ty,
"Sampled-data representative system: an effective concept for
use in the analysis and synthesis of distributed-parameter
systems" by Dr. Donald A. Pierre and Professor Thomas
J. Higgins . "Simulation evaluation of a digital con-
trol system" by Suresh C. Gup t & and Dr. C.W. Ro s 8 .

Tssue 4: "Development of a universal gas-sizing equation for
control valves" by J.F. Bur e s h and G.By.8 . ¢ -hal.d,8.2..
"Riemann-surfaced analogs for control systems" by Dr. Donald
A.Pierre and Professor Thomas dJ. He o8 abe

ISA Transactions are distributed by Plenum Press, 227 West
17th Street, New York, and are available at an annu sub-
scription price of # 20.00 (% copies) or at a single ¢opy
price of § 7.50.

FEEDBACK

A first issue of Vol. 1 of this newsletter has been published
by the Institute for Cybercultural Research in August 1964.
The Institute, under the provisional chairmanship of Mrs.A.IM.
Eilton , plans to publish a quarterly Journal, the "Cy-
bercultural Review" (cyberculture having the meaning of cy-
bernetics - the science of relationships, communications and
control - and of culture, the way of life of a moowmd%u. The
Board of Directors comprises several personalities amongst
whom is Dr. Richard B e llman . Further particulars can
be cbtained from:

The Institute for Cybercultural Research, No. 12E, 405 East
6%rd Street, New York.

USSR

o s Tu.N. Pecherskii, Editor: MATHEMATICAL
QUESTIONS OF CYBERNETICS AND COMPUTING TECHNIQUES. Erevan,
Publications of the Academy of Sciences of the Armenian SSR,
1963, 86 Pp.

41600 NoA Tid v 8 i b 8-, ViN; Pugachew:
PROBABILISTIC ANALYSIS OF AUTOMATIC CONTROL SYSTEMS. Vol. 1.
FROBABILISTIC AND STATISTICAL CHARACTERISTICS OF INPUTS AND
PROCESSES, LINEAR STATIONARY AND NON-STATIONARY SYSTEMS.
Moscow, Soviet Radio, 1963, 896 p.




ShmE

N:156.0, Nk Tni v.sa b i t 8 . VNP o g aic e vit

MW%WW%WWWmMWM bzbewmmnow AUTOMATIC CONTROL SYSTEMS. Vol. 2.
TEMS. RETE-ACTION SYSTEMS.

Radio, 1963, 483 p. Moscow, Soviet

1.1.6.0. Tu.A. Roz an ov : STATIONARY RANDOM PROCESSES.
Moscow Fismatgiz, 1963, 284 p.

1.1.6.1. A.A. Ehar ke vich : STRUGGLE AGAINST DIS-
TURBANCES, Moscow, Fismatgiz, 1963, 275 p.

1.1.6.1. V.N. Roginskii, Editor: PROBLEMS OF IN-

FORMATION TRANSMISSION. Issue 14, OPTIMAL CODING THEORY.

MMMoot. Publications of the USSR Academy of Sciences, 1963,
D

AeTeBils Ville RO B L A B E 1°7% Editor: PROBLEMS OF IN-
FORMATION TRANSMISSION. Issue Am.,HzWszbaHoz DISTRIBUTION
SYSTEMS. PATTERN RECOGNITION. Moscow, Publications of the
USSR Academy of Sciences, 1963, 152 p.

1.1.6.1. F.P, Ta ras en k o : INTRODUCTION TO INFORMA-
TION THEORY LECTURES. Tomsk, Publications of the Tomsk Uni-
versity, 1963, 240 p.

- A M.A. Afizerman , LA. Gusewv,
buH. R oOzemnoer: LOGIC, AUTOMATA, ALGORITHMS. Moscow,
Fismatgiz, 1963, 556 p.

152804 ALA. Liapunov , Editor: FROBLEMS OF CYBER-
NEDICS. Issue 10. Moscow, Fismatgiz, 1963, 286 D.

b R.G. Buk haraev , Editor: PROBABILISTIC
METHODS AND CYBERNETICS. Kazan, Publications of the Kazan
University, 1963, 164 p.

1235 BT P=1 A-depiproiveinesh, Editor: ENGINEERING
WMWHMZHBHQM. Kiev, Gostekhizdat of «ﬁm Ukrainian SSR, 1963,
P

208 L.G. Drapkin , Editor: AUTOMATIC CONTROL
PROCEEDINGS OF THE LENINGRAD INSTITUTE OF MECHANICS. Issue 4
Leningrad, Leningrad Institute of Mechanics, 1963, 131 p.

2307 M.B. Ignatiev : HOLONOMOUS AUTOMATIC SYSTEMS.
Moscow and Leningrad, Publications of the USSR Academy of
Sciences, 1963, 204 p.

20310 Macdsii g e nians o Ry Gramrt ' n arkhre ret
ABSOLUTE STABILITY OF oo%aMOHﬁmw SYSTEMS. Moscow, Publica-
tions of the USSR Academy of Sciences, 1963, 140 p.

2.3.1.4. E.G. Ud e rm an n : THE ROOT-LOCUS METHOD IN
AUTOMATIC CONTROL THEORY. Moscow and Leningrad, G i2-
dat, 1963, 112 p. 35 illus. e s | v

2.3.1.7. P.I.Chinaev: MULTIVARTABLE AUTOMATIC SYSTEMS.
Kiev, Gostekhizdat of the Ukrainian SSR, 1963, 279 p. 52 illus.

25504 P.I. Chinaev : SELF-ADJUSTING SYSTEMS. CALCU-
LATION AND DESIGN. Moscow, Mashgiz, 1963, 305 p.

B

25,05 A.A. Erasovskii: DYNAMICS OF CONTINUOQUS
SELF-ADJUSTING SYSTEMS. Moscow, Fismatgiz, 1963, 468 p. 284
illus. ;
2.5 A.A. Feldbaumn : FUNDAMENTALS OF AUTOMATIC
OPTIMAL SYSTEM THEORY. Moscow, Fismatgiz, 1963, 552 p.
2.6.2.1. AA.Vavilov, A.I. 8 010 dovarnikov:
EXPERIMENTAL DETERMINATION OF AUTOMATIC SYSTEM FREQUENCY RE-
SPONSE. Moscow and Leningrad, Gosenergoizdat, 1963, 252 p.
3,2.1.8, IaN. Roitenberg: SOME PROBLEMS OF MOTION
CONTROL. Moscow, Fismatgiz, 1963, 140 D., 20 illus.

4,0.0. ¥.M. Aleksandrovskidi: ELEMENTS OF
AUTOMATIC INSTRUMENTS (PICKUPS, COMPARATORS, RELAYS). Moscow,
Moscow Energy Institute, 1962, 214 p., 54 Kopecks.

4,0.0. DT, Orehanskili , BEitor: ENCYCLOPEDIA OF
MEASUREMENT, CONTROL AND AUTOMATION. Vol. 1. Moscow and Le-
ningrad, Gosenergoizdat, 1962, 244 p., 2,08 roubles.

4,0.0. Tu.A. Riazanov : AUTOMATIC CONTROL "SYSTEM
DESIGN. Moscow, Mashgiz, 1963, 311 p., 20 illus.
4,0.0. V.v.S80lodovnikowv , Editor: FUNDAIMENTALS

OF AUTOMATIC CONTROL. Vol. 3. AUTOMATIC CONTROLLERS AND TRACKE-
ING SYSTEMS. Moscow, Mashgiz, 1963, 659 p.
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NOTE ON INFORMATION BULLETIN NO. 20

Information to appear in the Information Bulletin no. 20
should reach the Editor:
Professor Dr. Ing. V. Broida,
Honorary Editor of I.F.A.C.,
1%, rue de la France-Mutualiste,
Boulogne-sur-Seine (Seine), France,

not later than 15th Febru 1




