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NOTE ON INFORMATION BULLETIN NO. 17

Information to appear in the Information Bulletin No. 17
should reach the Editor:

Professor Dr. Ing. V. Broida
Honorary Editor of I.F.A.C.,

13, Tue de la France-Mutualiste
Boulogne-sur-Seine (Seine), France,

pot later than 15th February, 1964.

IFAC NEWS

The Second International Congress of Automatic Control

IFAC organized ifs Second Congress at Basle, Switzerland, from
August 28th to September 4th, 1963. The material side of the
organization was in the hands of the Swiss Federation of Auto-
matic Control which handled this task excellently together with
the Congress Secretary Dr. A. von Schulthess and
his staff. About 1500 participants, accompanied by 200 ladies,
attended the Congress. They came from the following 32 coun-
tries, 27 of which have national organizations as members of
IFAC:

Argentine 1 participants Japan 23 part.
Austria 11 Mexico 1
Belgium 38 Netherlands 88
Bulgaria 8 Norway 24
Canada 8 Poland 32
China 10 Portugal 3
Congo 3 Rumania 8
(Léopoldville) Spain 6
Czechoslovakia 12 Sweden 44
Denmark 10 Switzerland 23
Finland 27 Turkey 8
France 173 United Arab Republic 1
Germany 212 United Kingdom 158
Hungary 30 USA 154
India 2 USSR 80
Israel

4 Yugoslavia wm
Italy 47 1,4

At the opening session on August 28th, welcoming sddresses were
delivered by Prof. Dr. H.P. T s ¢ h u d i, Federal Councillor,
on behalf of the Swiss Federal Government, and by Dr. Ed.
Wys s, State Councillor, on behalf of the State and Town of
Basle. Followi this, Mr, H. C he s t n u t, USA, first Pre-
sident of IFAC (1957-1959) recalled the foundation of the Fe-
deration, Prof A.M. L e t o v, USSE, second President of IFAC
(1959-1961), recalled the First IFAC Congress of Automatic
Control held at Moscow in 1960, and Prof. Ed. G er e ¢ k e,
Switzerland, third President of IFAC, spoke on the Second IFAQ
Congress organized under his leadership.

Mr, H. Che s tnut, USA, Prof. A.M. Let o v, USSR, Dr.
B. Ruppel, Germany, Honorary Secretary of IFAC, and Prof.
VY. Br oid a, France, Honorary Editor of IFAC and past Chair-
man of the IFAC Provisional Committee (1956-1957), were given
presents by Prof. G e r e ¢ k e, Switzerland, on behalf of IFAC
in token of gratitude of the Federation for their respective
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activities. We publish on page 17 re

: i productions of the diploma
in English, Russian, German, and French respectively mow%#mu|
ed on this opportunity by Prof. Ger ec k e. ’

Every half-day group of working sessions, devot
’ ed to discussion
wmumum, was preceded by a plenary session open to all the par-
1 cipants in the Congress and devoted to a survey paper. After
hat, the participants of the plenary session formed four
groups, each group attending one of the 4 parallel working
sessions, in which 159 discussion papers (preprints of which
MWMHM%WB Bmpwmn smww ahead of the date of the Congress) were
summed up their author d
of altogether 50 dewwbm mmmmuonmw el feniinand Tt TR Aee

In this way, 12 survey pa

P er s were read at the
11 plenary sessions of the Co
bbb ngress. They were respectively

- "Applications of automation and automatic techn
iques to
wmwww Houupﬂmumaa processing” by W.E. M i 11 e w AMmbu and
evemen n automation of steel industry"
Ia. Lern er (USSR) RESRRSTT By BV

- "Reliability of components" by Prof. B.S
. B.S. 80t sko
(USSR), Prof. Dr. H. We i s w m e
Glinskdi (Canada) TR Sy e

- "Chemical and petroleum industries" b
yHW. S1 o0t boom
M.u. dedJong, J.A, Landstra, J.ELR1i jns - ;
orp and A.C. Timme r s (Netherlands)

-~ "Stochastic methods in automatic control"
Pugachev (USSR) 1" by Prof. V.S.

- "New design principles and control devices" by Pr
of. J.L.
wswwwdm r e r (USA) and 16 American, German mwm Russian co-
8

£ ¥ - . A

= Learnin Ww_mﬂmgﬂ b Dr A.G Pask United NEWQ.O.E.V

e P and =0p Yy y - ru-
'Ada ﬂHﬁcm self-o HHE_.NH:W systems b MUH.:_ de T

- "Applications of automatic control to electric uti
systems" by B. F a v e z (France) e

- "The information revolution and its im
pact on automatic
control" by I.L. Auerbach (USA), president of IFIP
(International Federation of Information Processing)

- "Bynthesis of optimal regulators (survey of
lems)" by Prof, A.M, Le t o v Acwmmv e e S i

- =muwcmmm dynamics and its applicetion to industrial process
design and process control” by T.J. Wi 11 1iam s (USA)

The 83 d 1 scussion P a

per s on Theory were -
Mmbﬂmm at 25 sessions. They led to a total of 200 anocmmeﬂm
y the audience, several papers leading to 6, 7 or 8 discussions
each and one paper having even been followed by 16 discussions,

S

The 55 discussion papers on Applications were presented at 19
sessions. They led to a total of 166 discussions, some papers
being currently followed by 5 or 6 discussions and, less fre-
quently, by 7 or 8 discussions each.

The 21 discussion pzspers on Components were presented at 6
sessions. They led to a total of 44 discussions, some papers
being.currently followed by 4 or 5 discussions each and one
paper having led to 11 discussions.

The mailing of preprints well ahead of the date of the Congress
obviously facilitated the discussion of papers. Indeed, most

of them thoroughly prepared beforehand and many of them became
in fact zdditional Congress papers. The work of collecting,
eventually translating and putting into shape the numerous and
sometimes very long discussion remarks and author's replies

was sucessfully carried out, with remarkable speed and accuracy,
by & team of 16 devoted scientific secretaries mostly coming
from the Technische Hochschule of Ziirich and Darmstadt and from
the University of Cambridge, who were most actively supervised
and guided by Dipl. Ing. E. R u o s ¢ h, of Ziirich, whose ac-
tivity should be specially pointed out.

In the course of the ¢ Losing session held on
September 4th, reports on the results and conclusions of the

Congress were presented:
- in the field of Theory by Acad. B.N. P e t r o v (USSR),
Chairman, snd Prof. J.H. We s tec ot t (United Kingdom),
Vice-Chairman of the IFAC Technical Committee on Theory,

- in the field of Applications, by Mr, W.E. M i 1 1 e r (USA),
Chairman of the IFAC Technical Committee on Applications,

- in the field of Components, by Mr. Gy. Bor omi s z &
(Hungary), Chairman, and Prof. Y. 0 s h i m a (Japan), Vice-
Chairman of the IFAC Technical Committee on Components.

The closing remarks of the retiring President of IFAC, Prof.
Bd. G er ec k e, ended this Congress. )

In the course of the Congress ga la dinner, onSep-
tember 3rd, the incoming fourth President of IFAC, Mr. J.F.

C oales (United Kingdom), warmly thenked Prof. Ger ec k e
for all the achievements of IFAC under his leadership and con-
veyed to him and to the Swiss Federation of Automatic Control
all the gratitude of IFAC for the perfect organization of the
Congress and for their very friendly hospitallty. On behalf of
IPAC he gave to ProfessorG e r e ¢ k e, a present in token of
gratidude of the Federation for his activities. The &wwosm.
which is in the German language, is reproduced on the Tollow-

ing page.
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THE INTERNATIONAL FEDERATION
OF AUTOMATIC CONTROL

IFAC

DANKT IHREM DRITTEN PRASIDENTEN

PROFESSOR EDUARD GERECKE

HERZLICH FUR DIE GROSSEN LEISTUNGEN,
DEREN ER SICH IN DER FUHRUNG DER
VEREINIGUNG IN DEN JAHREN 1961 BIS 1963
VERDIENT GEMACHT HAT. @< SIE SPRICHT IHM
INSBESONDERE FUR DIE AUSGEZEICHNETE
DURCHFUHRUNG DES ZWEITEN KONGRESSES
IN BASEL IHRE ANERKENNUNG AUS. @<
SIE FREUT SICH, IHM ALS ZEICHEN IHRER
VERBUNDENHEIT EINEN HANDGEMALTEN
PORZELLANTELLER ZU UBERREICHEN

BASEL, DEN 4. SEPTEMBER 1963

DER 4. PRASIDENT DER IFAC: DER SCHATZMEISTER DER IFAC:

\aﬂﬂ.&u§\ el Covnd

-

The Congress offered also the opportunity of attending
several social events amongst which an outstanding theatre
performance and a remarkable reception dinner offered at Bin-
ningen Castle by the Swiss Federation of Automatic Control to
past and present IFAC executives should be mentioned. Cultural
and industrial half-day tours took place during the Congress,
after which whole-day industrial tours in Switzerland and vi-
sits to neighbouring countries - France, Germany and Italy -
were arranged for the participants. An excellent ladies pro-
gramme was prepared and carried into effect under the very ac-
tive supervision of Mrs. C u € n o 4.

The Proceedings of the Congress are expected to be
published early in 1964 by Butterworths Scientific Publishers,
4-5 Bell Yard, Temple Bar, London W,C. 2, for the Western ver-
gion (mostly in English, with 10 discussion pspers in French).
The Editor is Prof. Dr. V. Br o0 i d a (France) and the co-
editors are: Mr, Derek Bar 1 o w (United Kingdom) and Prof.
Dr. 0. Sc h & f er (Germany).

The Russian version will be published by the USSR Academy of
Sciences (Editor: Acad. V.A. Trapeznikov).

Both versions, co-ordinated to the maximum extent possible,

will comprise 2 volumes: No. 1 (Theory) and No. 2 (Applica-
tions and Components).

We list hereafter - by topics and not in the order in which
they were actnally presented at the Congress - the 159 dis-
¢ussion papers which will be published, with their discussions -
in addition to the 12 survey papers mentioned sbove - in

the Proceedings.

List of Discussion Papers presented at the 2nd IFAC Congress

PAR?T T9 THEOR'Y
1. NON-LINEAR SYSTEM THEORY
s Desordbing funegtdon  teohnigue

- Lauber, R. (Germany): A new method to derive the describing
function of certain non-linear transfer systems.

- Leonhard, A. (Germany): Extension of the deseribing function
method to the investigation of parametric oscillationms.

-~ Gibson, J.E., di Tada, E.S. (USA): On the inverse describing
function problem.

- Bonnen, Z. (Israel): Relative stability of oscilletions in
non-linear control systems.
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1.2 Pred@die i omn "siystens

Adey, A.J., Coales, J.F., Stiles, J.A. (United Kingdom):
The control of two-variable on-off systems.

Horing, S. (USA): On the design of predictor control systems.

Gulko, F.B., Kogan, B.Ia. (USSR): Method of optimum control
with predietion.

Parmer, E.D. (United Kingdom): A method of predietion for
non-stationary processes end its application to ETC.

1.3. Non-linear systems with ran-

dom parameters

Kulikowski, R. (Poland): Optimization of non-linear random
control processes.

Andreev, N.I. (USSR): Non-linear programming in problems of
studying optimum automatiec control systems.

Merklinger, K.J. (United Kingdom): Numerical analysis of
non-linear control systems using the Fokker-Planck-Kolmogo-
rov equation.

Flake, R. (USA): Volterra series representation of time-—
varying non-linear systems.

14 Non-1linear stochastiec syastens

Smith, H.W. (Canada): The application of gquasi-linear methods
to non-linear feedback systems with random inputs.

) T

HmauwHu.Hm.,u. mqmmwv“ m:bamsmbawpmoue&mo&«owﬂoblpwumwu
sampled-data systems.

Volgin, L.N. (USSR): Synthesis of optimal sampled-data sy-
stems.

Ii, C.C., Jones, R.W. (USA): Integral pulse-frequency modu-
lated control systems. ;

Peterka, V. (Czechoslovakia): Combination of finite settling
time and minimum integral of squared error in digital comtrol
systems.

2:3. Relay systems

Gille, J.C. (France), Wegrzyn, S. (Poland), Paguet, J.C.
(Canada): Oscillations sous-harmonigues des asservissements
par plus ou moins (Subharmonic oscillations in on-off con-
trol systems).

Persson, E.V. (Sweden): Synthesis of control systems operat-
ing linearly for small signals and approximately "bang-bang"
for large signals.

Gaylord, R. (USA): Dusl input systems with a saturation
constraint.

Sl R e b6iriy o.f findte automata

Gavrilov, M.A. (USSR): Signalization and prediction in dis-
crete control systems with structural redundance.

Moisil, G.C. (Rumania): Axiomatization of the theory of
simplification of combinational automata.

- Prasad, T., Sinha, V.P. (India): A digital procedure for the
study of non-linear systems for random processes.

- Novoseltsev, V.N. (USSR): Systems optimal in terms of speed
in the presence of random noise.

- Paszkowski, 5. (Poland): Adaptive control of systems with a
definite number of parameters.

%. THECRY OF OPTIMAL SYSTEMS
2. THEORY OF DISCRETE SYSTEMS S5l "Dt imal
2.1 Disecrete systems

- Streje, V. (Czechoslovakia): Quasi-invariant hybrid multi-
parameter.

- Friedland, B. (USA): Optimum control of discrete-time dyna-
mic processes.

- Desoer, C.A., Polak, E., Wing, J. (USA): Theory of minimum-
time discrete regulator.

systems

- Westcott, J.H., Florentin, J.J., Pearson, J.D. (United King-
dom): Approximation methods in optimal and adaptive control.

- Kelley, H.J., Dunn, J.C. (USA): An optimal guidance approxi-
mation for quasi-circular orbital rendez-vous,.

- Neustadt, L., Paiewonsky, B. (USA): On synthesizing optimal
controls.

- Meditch, J.S. (USA): An application of optimal control to
midcourse guidance.

~ Lee, E.B. (USA): On necessary and sufficient conditions for
time-optimal control of second-order nonlinear systems.

2,2, Sampled-data systems

- Jury, E.I. (USA): On the roots of a real polynomial inside
the unit circle and a stability ceriterion for linear dis-

crete systems. -~ Sarachik, P.E., Kranc, G. (USA): On optimal control of
K B., Iwai, S. (J ) tical systems with multi-norm constraints.
- Kondo oy Iw = apan): Analytic c - ;
HHnmmm mmmuuwnummﬁm oobwuou n%mdmwm. e 1 - Alimow, Iu.I. (USSR): Approximate caleculation of a class of

automatic systems with forced optimization of the parameters.
- Brown, B.M. (United Kingdom): Continuous compensation of

feedback sampled-data linear control systems.
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buted parameters

- Marcacei, R. (Italy): Some considerations on optimized in-
tegrated control,

- Krasovskii, N.N. (USSR): Optimal processes in systems with
time delay.

- Butkovskii, A.G. (USSR): Optimum control of systems with
distributed parameters.
3.3 Synthesis of optimum systems

- Sakawa, Y., Hayashi, C. (Japan): Synthesis of optimum con-
trol systems by using Pontriagin's maximum principle,

- Stratanovich, R.L. (USSR): Dynamic programming methods and
their application to the synthesis of optimal systems.

- Chang, 5.8.L. (USA): A modified maximum principle for opti-
mum control of systems with bounded space conditions.

- Fligge-Lotz, I., Titus, H.A. (USA): Optimum and quasi-
optimum control of third- and fourth-order systems.
3.4 Optimal Programmning

- Barbashin, E.A. (USSR): Programmed control and theory of
optimum systems.

- Pospelov, G.S5. (USSR): Realization of optimum programs in
systems of automatic control.

- Guignabodet, J. (France): Some bounds on quantization
errors in dynamic programming computations.

4. THEORY OF SELF-ADJUSTING SYSTEMS

4.1« Invariancy problems in sel?f -
ad justing systems

- Kuntsevich, V.M., Krementulo, Iu.V. (USSR): Invariancy
theory of self-adjusting (pulse) systems.

- Petrov, B.N., Ulanov, &.M., Emelianov, S.V. (USSR): In-
variancy and optimization in automatic systems with non-
flexible and variable structure.

- Meierov, M.V. (USSR): Synthesis of systems with fixed struc-
ture of equivalent self-adjusting systems.

4.2, Self-adapting eystems
- Mesch, F. (Germany): A comparison of the measuring time in
self-ad justing control systems.

- Popov, E.P., Loskutov, G.M., Iusupov, 0.M. (USSR): On self-
Mwuﬁmﬁwbm control systems without searching tentative ac-
on,

- Chichinadze, V.K., Charkviani, 0.A. (USSR): A contribution
to the use of self-adjusting systems for the mechanical

synthesis of control systems.
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Voronov, A.A., Ignatiev, M.I. (USSR): On finding function
extremums in automatic systems.

Straszak, A. (Poland): Dominant operators approach to the
theory of adaptive control systems.

Eveleigh, V.W. (USA): General stability analysis of sinu-
soidal perturbation extrema searching adaptive systems.

Klubnikin, P.F. (USSR): The realization of a self-adapting
control programme in a system with a digital computer.

#:3: Learning asaystemns

Taylor, W.K. (United Kingdom): A pattern - recognizing
adaptive controller.

Andreae, J.H. (United Kingdom): Stella: a scheme for a
learning machine.

Aizerman, M.A. (USSR): Learning systems of automatic control
in the light of experiments on teaching systems to identify
patterns.

eyl 1l -cYimbing teohnilque

Kazakov, I.E., Evlanov, L.G. (USSR): On the theory of self-
ad justing systems with search for gradient by the method of
auxiliary operator.

Krasovskii, A.A. (USSR): Problems in the theory of conti-
nuous systems of extremum process control.

Perret, R. (France), Rouxel, R, (Switzerland): Principles
of application of an extremum-caleculating computer (auto-
matic search of optimum operating conditions)

Feldbaum, A.A. (USSR): On theory problems for dual conmtrol.

van den Grinten, P.M.E.M. (Netherlands): The application of
random test signals in process optimization.

TECHNIQUES FOR SYSTEM STABILITY ASSESSMENT
LaSalle, J.P. (USA): A new concept of stability.

Nour-Eldin, H., (Switzerland): Non-linear stability analysis
for restricted non-linearities using the second method of
Liapunov.

Nesbit, R.A. (USA): The use of the technigue of linear
bounds for applying the direct method of Liapunov to a
class of non-linear and time-varying systems.

Iing, H. (China): On the estimation of the decaying time.

Szegd, G.P. (Italy): Method of applying Liapunov's second

method to the stability analysis of time-invariant control
systems.

Rosenbrock, H.H. (United Kingdom): A method of investigat-
ing stability.
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6. SYSTEM DYNAMICS AND OTHER PROBIEMS

6.1. Systemn dynamics

- Blandhol, E., Balchen, J.G. (Norway): Determination of
system dynamics by the use of ad justable models.

- Loeb, J. (France): Les erreurs systématiques et albatoires
dans la détermination expérimentale deg woboﬁwobm de trans-

fert (Systematic and random errors in transfer function ex-
perimental determination).

- Pélégrin, M. (France): Notes sur une fonction aléatoire 4!
aspect physique (Notes on a random function having a physi-
cal aspect).

- Veltman, B.P.T., van den Bos, A. (Netherlands): The appli-
cability of the relay correlator in automatic control,

= Quarnstrém, B. (Sweden): An uncertainty relation for linear
mathematical models.

6.2. General problems

- Roxin, E. (Argentine): Axiomatic foundation of the theory
of control systems.

- Jarominek, W. (Poland): Inversion of the quadratic evalua-
tion of transfer processes with integrals.

- Bene&, J. (Czechoslovakia): On systems with automatic con-
trol of configuration.

- Pavlik, E. (Germany): Approximation of industrial control

systems to optimum non-linear control with conventional
controllers.

- Lefévre, P,M. (France): Nouvelle procédure d'optimisation
statique fondée sur la transformation Z-1/Z+1 (New static
optimization procedure based on the Z-1/2Z+1 transform).

- Kerr, C.N., MacLellan, G.D.S. (United Kingdom): The control
of output - dependent processes.

PART IT: AP P LI GLAM T0.X'S
1. IN THE ELECTRIC UTILITY FIEID

1.1, Electrie utilidt Yy and nuelear
reactor ‘tomtEol

- Venikov, V.A., Tsukernik, L,V. (USSR): The development of

methods of cybernetic control for integrated electric power
systems.

- Vamos, T., Benedikt, S., Uzsoki, M. (Hungary): Some recent
results in the computer control of energy systems.

- Kirchmayer, 1.K., Ringlee, R.J. (USA): Optimal control of
thermal-hydro system operation.

- Krug, G.K., Netushil, A.V. (USSR): To the theory of self-
ad justing systems,

- 8=

i i tion
- .y Thilliez, J. (France): Principes et réalisa
MMMwWMﬁQMpwwmawm 1165 3 1a manutention de combustible d'un
- réacteur nucléaire (Principles and embodiment of nuclear
reactor fuel-handling automatic devices).
- P.K., Muscettola, M. (United Kingdom): A study
“Mowwuummwwswom mw steam <oumm in boiling water nuclear
reactors.

BRIy d ro=system control

- Ruge, H. (Norway): On the optimal control of hydro-electric

e tion of a graphical method
¢ Descri n

4 mﬂowwﬂwmﬂ%WmMMSWMwnwwwﬂwunou@HﬁPOWm of a hydro-electric
system.

-~ @(lavitsch, H. (Switzerland): Digital investigation of multi-
machine power systems.

tein i —-turbine
- T. (Switzerland): Optimizing control of water-tur
MﬁfiﬂMbWu Mobmnnmuwum the non-linearity of servo-motor speed.

i hydro-
. L. (Switzerland): Egquations of regulation of a
& WWMMWMHG HMmﬂmHHdeou with fixed reference values.

2. IN THE STEEL INDUSTRY

- DeGregorio, G., Litigio, G., Sironi, G. (Italy): Control for
sintering mixture preparation.

- Korobko, M.I., Samoilenko, Iu. (USSR): On the dynamic plan-
ning of open-hearth plant.

- Wistreich, J.G., Tomlinson, A. (United Kingdom): Automation
of heavy forging. 6 ety

) G ted Kingdom):

B mwﬂua%“m. wwwmm ﬂwwmwwmmwu.m.w %MWmeﬁom ._nmm.n,nm use of digital
computers for production scheduling and information trans-
mission.

-~ Beadle, R.G. (USA): On-line computer control of a hot-strip
finishing mill for steel.

- Lerner, A.Ia., (USSR): Optimal control for continuous pro-
QMNMMm. V.V., Tsintsadze, Sh.A. (USSR):

) 45 - A :

3 wwﬁwﬁwwuwwﬁammxmwuﬁwnwnwnmu..,omumsm.& control and its appli-
cation for blooming mill screwdown devices.

~ Bradford, J.T. (USA): Computer control of the continuous
annealing process.
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3. IN THE CHEMICAL AND OIL INDUSTRIES

— lzawa, K,, Morinaga, T, (Japan): Dynamic characteristics of
binary distillation column,

- Moczek, J.S., Otto, R.E., Williams, T.J. (USA): Approxima-
tion models for the dynamic response of large distillation
columns,

- van der Heyden, C,A.J.M., van Nes, A.G. (Netherlands): A
study on the dynamic behaviour of a catalytic cracker power-
recovery system by means of an analog computer.

- Booton, R.C., Sollecito, W.E. (USA): Statistical analysis
of a novel fluid flow control system.

- Takamutsu, T., Nakanishi, E. (Japan): Effects of fluid
mixing and its expressions on dynamics of mass transfer
process.

- Delvaux, L. (Belgium): Etude expérimentale du comportement
awnmaupcm d'un échangeur de chaleur et d'un processus de
mélange. (Experimental study of the dynamic behaviour of a
heat exchanger and of a mixing process).

- Volter, B.V. (USSR): Automation of polyethylene production
under high pressure.

- Anisimov, E.V. (USSR): The studies of dynamics and statics
of the rectification process,

- Kylstra, F.J. (Netherlands): Controllability and allowable
compressor capacity of a flare gas recovery system.

- Isobe, T., Totani, T. (Japan): Analysis and design of a
parameter perturbation adaptive aystem for application to
process control,

- Zavorka, J. ﬁosmowomwodeHNVn The dynamics properties of
rectification stations with plate columns,

= Mont jean, F. (France): Une réalisation originale dans une
raffinerie de pétrole: le chargement automatique des wagong-
citernes (An original achievement in an oil refinery: the
automatic loading of tanker waggons ),

4. AUTOMATION IN INDUSTRIAL PROCESSES

4.7« Computers on-1ine and off-line

- Honoré, E, ﬁwamhoo~" Le traitement du probléme d'optimali-
mweuouvku A 110. (The optimizing problem brocessing by the
& 1105 ).

= Philips, E.A, (USA): Automation of a Portland cement plant
using a digital control computer.

- Smith, R.K., Nahi, N, (USA): On the stability and design of
dither adaptive systems.

E - 15 -

=

42, Bteam system control

=~ Kindermann, W. (Germany): Prediction of control results
with superheaters of a steam generator.

- ii, 8., Kanda, N. (Japan): Optimizing control of boiler
-umnauauow. :

- . : Simulator for turbines with inter-
“Www”mw MsuMWMMMM”Wumbn controlled steady withdrawal of
plteam for other purposes.

= bggenberger, M.A., Troutman, P.H. (USA): An electro-hydrau-
lile control system for reheat turbines.

4. Automotive industr ¥

= Useoh, J. (France): L'équipement &lectronique de commande
n.ﬁBQ.SmmwMBm a mnﬁpwwwwmu les vilebrequins (Electronic
oontrol equipment of a crankshaft-balancing machine).
~ Holl, W.H. (USA): Design analysis of an automotive speed
. gontrol system.

%, OOMBINED MAN-MACHINE SYSTEMS

- 1lin, P., Raoult, J.C. (France): Moddles continus et

P JmnssMHwomumm de m.oﬁmam»mcw humain placé dans la boucle
de commande. (Continuous and sampled models of the human
operator included in the control loop).

= Dekey, G.A. (USA): Discrete models of the human operator
in a control system.

~ Wilcox, R.B. (USA): Dynamic enalysis and simulstion of
‘management control functions,

~ Tomovié, E. (Yugoslavia): The role of automatic control
in prosthetiecs.

= Young, L.R. (USA): A sampled-data model for eye-tracking
movements,

6. APPLICATION TECHNIQUES

= Kochenburger, R.J. (USA): Self-adaptive method for accommo-
dating HmMmm. variations of plant gain in control systems.

= Oldenburger, ®., Goodson, R.E. (USA): Hydraulic line dyna-
mics.

= Anderson, B.C. (United Kingdom): The optimization of com-
uﬂ&dulooM¢uoHH¢n systems using partial knowledge of the
output state.

7+ AUTOMATIC CONTROL OF AEROSPACE SYSTEMS
= Tenner, J.A., Dietiker, W. (Canada): The design study of an
Iﬁ&»«m Uummmzam control system for a 5-foot by 5-foot
ﬂwaiﬁnaﬂ wind tunnel.
~ FMedler, G.J., Landy, J.J. (USA): Missile environment si-
mulation for rocket engine test facility.
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Ellert, F.J., Merriam, C.W. (USA): A longitudinal guidance
system for aireraft landing during flare-out.

Taylor, F.J.D. (United Kingdom): Automatic control of a
large steerable aerial for satellite communications.

Wheeler, R.G. (United Kingdom): Design study of control
system for 210-feet radio-telescope.

Roberson, R.E, (USA): Dynamical model for fine pointing
attitude control of the orbiting astronomical observatory.

Cannon, R.H. (USA): Basic respnnse relations for attitude
control using gyros.

PART III: COMPONENTS
MECHANICAL, HYDRAULIC AND PNEUMATIC COMPONENTS
Oshima, Y., Araki, K. (Japan): A hydraulic torque amplifier.

Newton, G.C. (USA): A rotary-drive vibratory-output gyro-
scopic instrument.

Khoklov, V. (USSR): Some dynamic problems for a hydraulic
actuator with inertial load,

Tal, A.A. (USSR): Realisation of sequential machines by
pneumo-automation means.
ELECTROMECHANICAL COMPONENTS AND MAGNETIC AMPLIFIERS

Masslaroff, I.A. (Bulgaria): Two-position functional fre-
quency device for automatic control.

Benedikt, 0. nmﬂummﬁmv" The problems, working methods and
computation of a new component of control loops.

West, J.C. (United Kingdom): The control of a linear elec-
tromagnetic oscillator.

Vasilev, Iu., K., Prokofiev, Iu.A., Vainberger, G.Ia. (USSR):
Step motors with active rotors.
ELECTRONIC COMPONENTS

Haskovec, J.S., Klimek, A, (Czechoslovakia): Some new con-
trol circuits with semi-conductor four - layer triodes PNPN.

Storm, H.F. (USA): Turn-off silicon controlled rectifiers.
Kaufman, A.B. (USA): Ceramic memories in extreme environ-
ments.

DIGITAL DEVICES

Rechberger, H. (Austria): The use of digital integrating
computers for automatic control.

Fritzsche, W. (Germany): advantages of and limitations to
digital speed controlling devices.

Aleksandridi, T.M., Diligenskii, S.N., Krug, E.K. (USsSR):
Digital controllers.
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5. CONTRCL AND PROCESS INVESTIGATION INSTRUMENTATION

- Kryze, J. (Czechoslovakia): A universal statistical ana-
lyzer.

- Douce, J.L. (United Kingdom): The behaviour of adaptive
controllers.

- Uskov, A.S., Orlov, Iu.M. (USSR): Design principles and
circuit of a multichannel correlator. A specialized analogue
computer for the statistical processing of random time se-
ries in industrial control systems.

6. COMPONENT RELIABILITY

- Garnjost, K.D., Thayer, W.J. (USA): New servo-valves for
redundant electro-hydraulic control.

- Dummer, G.W.A. (United Kingdom): The reliability of elec-
tronic components.

- Sotskov, B.S5., Dekabrun, I.E., Krivorotova, L.S. (USSR):
Reliability problems of electromechsnical elements,

- lLawrence, L.A.J., Scotcher, R.J, (United Kingdom): A mwﬁnm
of servomechanism reliability in nuclear reactor and plan
control systems.

General Assembly of IFAC

The General Assembly of IFAC met, on the occasion of the Con-
gress at Basle, on August 31st, 1963,

Since the General Assembly at Moscow in 1960, on the occasion
of the First IFAC Congress, no General Assembly of IFAC has
been held and, according to the Constitution, major decisions
were therefore reached by means of postal ballots.

At the General Assembly in Moscow in 1960, the membership of
IFAC - which previously included 23 National Member Organiza-
tions - increased to 2 by the admission of scientific or-
ganizations from Argentine, Bulgaria and Canada.

Since then, two successive postal ballots have allowed to ad—
wit in IFAC, on March 4, 1963, its 27th member, namely an or-
ganization of the United Arab Republic and, quite recently,
its 28th member, namely an organization of the Republie of
South Africa. These new memberships were reported to the Gene-
ral Assembly held in Basle.

The General Assembly heard and approved the President's and
the DTreasurer's reports and made some decisions amongst which
the most important one is the fixation of the Third ] AC Con-

gress of Automatic Control in London, from June 20th to June
26th, 1966.
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General Assembly then proceeded to the election of the new
&rbﬂ ub% of &EM Emsdmwm of the IFAC Executive Council.
into account that half of its Ordinary Members and the
er remain in office and that its non-voting officers
appointed, the new composition of the IFAC Executive

PmnmonPQSmn
.J.F.Coales (United Kingdom)
P “Noww Ed. Gerec k e (Switzerland)

B Laaity Pror. P, B o wE &K 4 (polena)
Vice-President: Prof, K. K an e s h 1 g e (Japan
surer: . Dr. M. Cu én od (Switzerland)

ary Members: Dr. J. Be n e ¥ (Czechoslovakia)

| . Prof, J.C. 6 i 1 1 e (France)

Mr. J. Lozier ﬂdmbN
Acad. G.C. M o i & i 1 (Rumania)
Acsd, V.A. Trapeznikov (USSR)

Prof.C.J.D.M. Ve r h a g e n (Netherlands)

Honorary Secretary: Dr. G. Ruppel
(Germany)

Honorary Editor: Prof. V. Br oid a
(France)

Meetings of the Executive Council

o Couneil
pccasion of the Congress, the IFAC Executive

wﬂ,“MuHQ twice - on August wQﬁd and 31st - before the
ral Assembly, in its former composition, and for a third
September 5th - after the General Assembly, in its
position.

Committee Chairmen

cutive Council adopted, amongst other actions, the

. ,ﬁwuwthm that www IFAC Committee Chadir-
mwa.dwamlawwwusoﬁ (including those of the bmquuouw

tee, of the six Technical Committees and of the Publica-
Committee) should be replaced at each Congress.

: s principle, all former IFAC Committee
: #ﬁﬂuﬂﬂlmﬂﬂnuwmﬂ. mwwomu*mn by the Executive Council
course of its meeting on the occasion of the First

¢ in Moscow in 1960, have been replsced in the
: ts meeting of September 5th, 1963 at Basle. The onmw
to the application of this very general rule was made
Committee Chairmen and Vice-Chairman, because awmwm
appointed 1960 at Moscow but at a later date, replac-
hairmen who either, unfortunately, had deceased (in
) or who had resigned (in the two remaining in-
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We list hereafter the names and addresses of all IPAC Committee
Chairmen appointed (or formally confirmed in their previous
provisional duties, in three particular instances) by the
Executive Council in the course of its meeting on September
5th, 1963. In order to ensure the necessary continuity of ac-
tion, it was, however, decided that these nominations become
effective on January 1st, 1964 and that, until this date, there
should be a period of transition with the former Chairmen and
Vice-Chairmen of the corresponding IFAC Committees still in
office. The new chairmen of the IFAC Committees are as follows:

LIST OF CHAIRMEN AND VICE-CHAIRMEN OF IFAC COMMITTEES

1« Advisory Committee

Chairman: Mr, Harold C he st nu t, ¢/o General Electric Co.,
Building 37-575, One River Road, Schenectady, N.Y.,

USA
Vice- Prof. A.M. Le t ov, ¢/o Institut Avtomatika i
Chairman: Telemechanika, EKalanchevskaja ul. 15a, Moscow I-53,
USSR

2. Technical Committee on A p plications

Chairman: Mr, W.E. M i1l 1 e r, Metal Rolling Application
Engineering, General Electric Co., One River Road,
Schenectady, N.Y., USA

Vice- ¥r. U.A. Luoto, c/oEkono, E. Esplanadi 14,
Chairman: Helsinki, Finland
3. Technical Committee on B i b1l i o graphy

Chairman: Prof. Dr., Ing. V. B r oi d 2, 13 rue de la France-
Mutualiste, Boulogne-sur-Seine, France

Vice~- Dr.-Ing. N. Naplatanot f, Iskar no. 3,
Chairman: Sofia, Bulgaria
4. Technical Committee on C om Ponents

Chairman: Prof. Dr. B.S. Sot s k o v, ¢/o Institut Avtoma-
tika i Telemechanika, Kalanchevskaja ul., 15a,
Moscow I-53, USSR

Vice- Mr., 5,5. Carlisle, 156 Lower Road, Great
Chairman: Bookham, Surrey, United Kingdom
5. Technical Committee on Education

Chairman: Prof. W. Pinde i s e n, Katedra Automatyki i
Telemechaniki, Politechnilki Warszawskie], ul. Koszy-
kowa 75, Warszawa, Poland

Vice- Prof. J. La g a s s e, Laboratoire du Génie Elec-
Chairman: trique, 2 rue Camichel, Toulouse, France
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$, Publications Committee

tika i

A : Dr. B.N. N aumo v, c/o Institut Avtoma 1

e WMHmewuwﬂpwm. Kelanchevskaja ul. 15a, Moscow I-53,
USSR . -

Vice- Mr. Derek Bar 1l ow, 76 Cheyne Court, London B

Chairman: United Kingdom

7. Technical Committee on Terminology &
aﬂbwusbbu Dr. H.L. M a s o n, 7008 Meadow Lane, Chevy Chase

_ 15, Maryland, USA

Vice- Prof. C. Penesc u, Calea Victoriei 120, Bucu-
Ohairman: resti 22, Rumania

8B, Technical Committee on T he or y > SRy
: . Truxal, Department 0 ectr

e MMMMWQMHHum.Hwﬁoowwqu.MOHu&mawan Institute, 333 Jay

Street, Brooklyn 1, N.Y., USA £
1 College,
lce- of., J.H. Wes tec ot t, Imperia

MWMMHBQB“ w”vwﬂeamud of Electrical Engineering, Exhibition
Road, London SW 7, United Kingdom
Prof. Dr. A.A. Voronov, c/o Institut Elektro-
Eowwwbwww. Dvortsovaia naberejnaia 18, ILeningrad,

USSR

LA
PUTUORE S YMPOS
i idered the
pusiness, the Executive Council cons
0"MMMM” Mwwwwmwn mwauomum to be organized or sponsored by IFAC
in 1964 or early in 1965, in co-operation with or on request
of the corresponding IFAC National Member oummupmmeH%mean -
tive
first submitted by the Execu -
ﬂﬂ.hﬂﬂﬂﬂdﬁﬂ&ﬂﬁﬂmwwwumnHm&mou of the oowummuouawumawwwquMMwwH
u"ﬂuaoaaw*ﬁmmm (on Theory, on >vuwwmwMWM=Moomwwu>a4wm0ﬂM kil
. their recommenda : 5
“WM -wr %ﬂﬂbmmmmmw reported back to the Executive Council whi
took the necessary final action. e
ing definite can be stated as yet and a
bpdﬂuwmwuﬂwww w%qm still to be taken as far as some zmwpmwww=l
amber Organizations of IFAC or other Federations are M o
wd, the following symposia can be tentatively <Hm=wwmmm
a:n {ssue of the Executive Council meetings in Basle:

W) B ymposia in the field of Theory

A symposium on sensitivity analysis of nonlinear systems

ber h, 1
anized rom August o Septem ’
a8 w“vmwmupw. Yhgoslavia, by the Yugoslav Committee for

Electronics and Automation,
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a symposium on hazard and race phenomena in cir-
cuits to be organize s from October

1964 at Bucarest, Rumania, by the Rumanian National Hmsmmﬁ
Organization,

b) Symposia in the fieldsof Th e o r y and App -
liecatdions

a symposium on systems engineering for control systems
design, probably in November
apan,

a symposium on tomatic control in the
space, probably late in 1964 or ear ¥ in

1

) Symposia in the field of A Prlicationas

a symposium on automatic control and programming in mecha-
nical production to be organized y I.B.R.A. (Institut

elge de REgulation et d'Automatisme) in Brussels, Belgium,
from May 25th to 29th, 1964,

8 joint IFAC-IFIP symposium on digital process control is
also visualized for September 1

d) Symposia in the field of C om PpPonents

8 joint IFAC-IMEKO symposium on component parameters and
characteristics for automatic control use is visualize
for September 1964 in Stockholm, Sweden.

This tentative 1list of symposia is subject to confirmation in

a forthcoming number of the IFAC Bulletin which will give fur-
ther relevant details.

Moreover, the Executive Council has instructed the Technical
Committees to consider proposals for 9 more symposia to be held
later in 1965 and to report on this topic at the next meeting
of the Executive Council which will be held in Warsaw, Poland,
sometime between the 10th znd 18th June, 1964.

We could not conclude this report on the Congress, the General
Assembly and the meetings of the Executive Council of IFAC in
Basle better than by quoting part of the paper published by
Professor Ed. G er e c k e, Past President of IFAC, President
of the Swiss Federation of Automatic Control, in the November

1963 issue of the Ziirich magazine "Neue Technik! under the
title

THOUGHTS ON THE IFAC CONGRESS, BASLE, 1963

1) Survey Sessions

It was gratifying to see that at esch of the 11 survey sessions
always more than 1,000 delegates were present. The new idea of

such survey sessions had been suggested by the President of the
Swiss Federation of Automatic Conmirol to the Executive Council

of IFAC in May 1962. These survey sessions were interesting
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i f art of
he ave the international state o
ndmwuwwvaMM¢wmedHWmmow automatic Moudwowwwbmmwwwwwwwmwwa
h e trends. They met the needs o :
Wuwmwmwhwm in a comprehensible way on the allied MpmHan uwnou
which they were not engaged dUmEmWW4Mm. aﬁwoﬂmwmmwnwﬂmw uwvmum
' he fact that the English vers of s
HWWﬂMMWMwMMHN Mo them, shortly before the meeting, in the form
of photostatic copies.

2. Discussion sessions

] ! jon of the
rt of time was devoted to the discuss

mwm “Mwwwmwmuumunubﬁm of which were supplied to the Mwwmmwwam

four weeks before the Congress Mow MMSWWNMﬂmwamvwwmmmmamad@u

discussions., Discussion papers mn 3 sadon ThE iy ‘Gepted

lat, 1962. Their selection was Emﬁwo g s b
62 in Zurich by the Paper Selection by b

he President of the Swiss Federation o St ek Ty

: Council of IFAC in 1961. This Co

“Wm ww”m_cwwmawmmo submitted papers and fixed the maﬁmacwumaw%m

Whe various sessions, a task which should be given eve

oareful consideration for the next Congress.

i dvanced Theory,
, of the discussion papers dealt with a
”WMzquMwmuamH being left for Applications mﬂm ooﬂumﬁmﬂwmmm|
Pheory of automatic control is already very advance ks
nﬂhﬂtw a good knowledge of Em&Ume&WMm.&WMMMN¢WW&&WMM¢&&@ i
ome d its applica .
B e o Drossdur know today were once "in the
Yioal objects and procedures we iy
i ims of IFAC Congress
glouds". It is one of the main a I mancenie.
ful applications y
ddge this gap and to find use il o
Wﬁ t interesting and eleg
e g T ced automatic control
roblems in the field of advance .
“w“wUﬂ“wa. But, cbwoaﬁcumamww.34wwwmwMﬁM%HMMWMMmeMSwWMMMWomp
could be guoted nor e hardws
u“ﬁWMWBwM& of ﬁum mathematical solutions was available.

7840 dele-~
dance of the 50 discussion sessions ( : .
ﬂ“ﬂ.ﬁ%ﬂﬂ%ﬂwwwwwawm. taken by fields, to the following figures:

- : 20 delegates (for 25 sessioms)
- MWWMMWmnmem“ 2,700 delegates (for 19 mwwmwwﬁmu
- Qomponents: 1,220 delegates (for 6 sessions

S therefore 156
: ber of delegates per session was
. ”“ mﬂnﬂ%ﬂo wﬂw for Applications and 200 for coswoﬂmbwm.mmw*u
n total mqwuwm@ of 157. There were, as an mdmummm.mowwuﬁw°mm
dulegates present at discussion mmmmwoum.wwmm.wm 1% 6t hjase
legates too
B e syavens. ics, Nonlinear Systems with
following sessions: Systems Dynamics, ahingd Dyt m
arameters, Nonlinear Stochastic Syst ’ g
R A R T
e w ly only a small number of specialists
geton: puwsuWMUoOdMMoMmmMmEm Mowwwamw Systems with Distribut-
: re 4
““Ja"“mnmmoum. Mvﬂwamp Wwomﬂmmswbm. m%mwwlmwwdmw MMMMM%wmmwcﬁo
Aerospace Systems. s 1 !
ﬂﬂu%ﬂunHWMMN¢MWanm should not rather be discussed by specialists

in peminars.
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3. Thel“admer of 0Oon gress delegates

We should discuss now how Congresses should be made more attrac-
tive and more effective. Several categories of delegates should
be considered. For the first, to which belong delegates not
actively engaged in the field and simply requiring general in-
formation, a well-presented lecture is more effective than the
study of the report published later, For the category of dele—
gates survey bapers are most important.

The second category is that of delegates actively engaged in
the very field znd requiring to learn of where their specialis-
ed topie presently stands and who is actively engaged in it,
They not only appreciate survey sessions but also take an ac-
tive part in discussions, they are interested to know the in-
dividuals, universities and industries active in their field

and they search the opportunity of personal contacts. In favour—
able instances, an international team may result from the latter.
For these "active" delegates it is moreover interesting to

know what new methods are being adopted in allied fields in

order to consider the Possibility of applying them in their
own area of activity.

A ‘further category of delegates wishes to be acgquainted with
the development trends of particular fields, so as to be able

to introduce in turn younger people in universities or in
industry to the topic,

Congresses give also the opportunity for mutual contacts of
advanced research workers and with the younger generation,
Many questions which are not raised in lecture rooms are dig-
cussed in small groups in all details, and this sometimes re-
sults in lifetime friendships. In this respect, Congresses
are invaluable. Moreover, they stimulate those engaged in re-
search, especially the younger ones, t0 contribute studies of

vmwdwocwmwdmwswaupou otherwise would have remained incomplete
and unpublished.

In the Executive Council of IFAC, the question was raised how
to select topics for the next Congress. In Basle, industry
was not as well represented as it had been expected. The
attempt will have to be made to lay more stress on practical

problems and, if possible, to include o D¢ roaikdoe o
economic and s80ciologicadi aspects as well,
On the other hand, problems dealing with more practical aspects
are handled in detail at Ewm»uhmm of the national member orga-
nizations of IFAC, as well as a Congresses connected with
large exhibitions such as "Interkama" (Diisseldorf), "Mesucora"
(Paris), "IEA" (London) and "INEL® (Basle). IFAC Congresses
will therefore have to be planned above all for dissemination
at all levels of the advanced theory of automatic control,

@1l of IFAC has therefore planned
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e trol uires cooperation be-

f automatic control req : =
ﬁﬁo nwdmwowﬂmuwbowwwwa restricted fields. The Executive oocﬂ
11 ot IfA Symposia for mwmowwupmem M
be held between IFAC Congresses. To these a limited number o
wxperts will be invited personally.

8, Congress lectures

i 1 need for an in-
'he may be raised whether the genera )
MWiwmumwwwmwoiwwmmm of a particular topic can be mmﬁwmmwmmwww
dﬁ:ﬂmm or courses duri Congresses. It is not poss M z
*,u-ﬂmfﬂmw to become familiar with a new msdmmmwswwuwwmmw%pwﬁ-
{ or books. If, however, an outstar .
“% MMMMWWMMWM the &nbnmsmnmmw Hmmﬂwm owuwmdMMwM.mﬁwwwwmw -
d wou se
erience would be remembered an i b
8 ies. It is quite possible at s
wwﬂwwnwumwwmwmmzmm mpdmm by outstanding people ionwm Mmeﬁww -
B ey linz univ m:#me MMmemwmmoMWWMmMoﬂoﬁwm give the
port of "travelling university o i i
tuni of attending a series of mos :
M.-MWH« dMWmm on pedagogical lines and presented by leading

puthorities in the field.

§, Courses outside of Congresses

desirable extent
Man; i ts could not follow to the
V-emrwwM»WMDuMWmoﬁmmwobm ﬁuwoﬁmwpwwwwmwm Mﬂﬂwwwpmwwmwﬁmwwwmwm
o
in mathematics. Automatic contr Yooy broad. £ieid,
o : ics, electronics and a
L ek (IR ’ i Therefore, the educa-
dly developing. The ore, 1
R e in technical universities
tion of young control engineers in paRodORl SR IS TEL S
phould follow these trends by means G- il et o
ers already working in industry 1

BﬂMﬂWdemw%mcwmmum&mamﬂHomwww attending courses HMSMEMmWWM
w»-wn. given in universities during e.g. one or two meske,,
B8 faentetzy e iotne, graniet By, e SRt B horeases,

| ledge of many practical en, A
“wnqunﬂewmw could better follow papers read in Congresses
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ts of their own P
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trol and the lesders of the various sub-committees,specially
to Dipl.-Ing. Ernst R u o s ¢ h, who led the work of the 16
scientific secretaries. Our thanks are also due to Dr. H.P.
Tsehud i, Federal Councillor, and to Dr. Ed. W y 8 8,
State Couneillor, Basle-Town, for their speeches at the
Opening session. Especial thanks are due to Dr. A. Sc ha 1-
l e r, State Councillor, Basle, President of the Swiss Indu-
stries Fair, and to Dr. H. Hauswirt h, Director of the
latter, to its Vice-Directors, Mr. G. K i ndhauser

and Dr. E.M. Bamatte Ty to its Press Service, to many
other members of their staff and to Mr. Fred Amman n,
publisher of "Neue Technik", Very special thanks must be
expressed to Dr. Anton von S e hu 1 t h e s s, the Congress

Secretary, who carried out his difficult task with great under-
standing of its overall aspects.

The Congress would not have been possible without the finan-
cial support of the Swiss Federation, the Canton Basle-Town,
the Swiss Institute of Technology, the Swiss Industries Fair
and the INEL Exhibition as well as of many Swiss industrial
firms. We extend to them all our most hearty thanks,

IFAC SYMPOSIUM on OPTIMIZING and ADAPTIVE CONTROL
—_— ey on Ll

The Proceedings of this Symposium which had been organized in
Rome 1962 by the IFAC Theory Committee in collaboration with

Commissione italiane Per 1'automazione have now been publish-
ed and may be ordered from the Instrument Society of America,
Penn-Sheraton Hotel, 530 William Penn Pl., Pittsburgh 19, Pa,,
USA. The editor of the Proceedings is Mr. Emil J. I 1 n'nar.

The work includes all papers read at the Symposium . The price
of the Proceedings including mailing cost is § 10.50 for the
USA, %$12,00 for other countries., IFAC is much indebted to

the Instrument Society of America for having undertaken this
publication at a rather moderate price,

R L s

NEWS FROM NATIONAL MEMBERS

France

tive Couneil
; to a general appeal of the IFAC Execu
mﬂ MMWuMMMMOHNH zmsuma o&mmuwnw&wwbm. mwwwnm Mwmﬂbwmowwwwmwwm
their respective annual subscriptions, A.F.R.A. i
. d'Automatisme), Nationa
Frangaise de Régulation et Iy Sopionns, Nannde

i of IFAC for France, has decide
WMMMMWNMNWMMHMwnHon and to anﬂmmmm it therefore from § 250
to # 500 per annum. A S

teful to A.F.R.A.,
decision, for which IFAC is most gra ;

;MWWMufmm a mumnwmp mention in the present w:HHm&wquHMWw&Wm
hope that other countries will follow the example
Prench National Member Organization of IFAC.

Republic of South Africa .

awhvoosuownﬁwou of the m.bwo.w.mqowwwﬁwwswwwuwwuHmMMbmww MMM
ion and Computation ati

»"ﬂoﬂwMMOOH South Mwumow. 1wm in the year ending 31st August

196% as follows: 3

(The names of officers and members of the Executive Council

ure marked with an *)

resident Dy, 0. - B.-ra ne %
Wpoolwummunwna Mr. AJA. Middlec o t e H
Treasurer Dr. G.P.R. von Wi llich
fecretary Mr. J.D.N. van W y k *

Members
’0“- G.R. Bozzoli

r-8presenting
South African Institute of Electrical

Wr LG, Axe Engineers ’
+G.P.R. von South African Institute of Ciwil

.mﬂp»oﬂ * Engineers

f Oh-w‘- Kriel

Mp,C.J. Rallis * South African Institute of Mechanical
”ﬂ.i,.b. Woeber Engineers

+A.M. Patterson (Alternate)
..“. R.P. Hacking (Alternate)
Mr.A.A. Middlecote * South African Bureau of Standards
Mr. A. Mehl i
lir.A.P. Burger South African Council for Scientific
Wu.—.ur_z. van Wyk ¥ and Industrial Research

My, J. Curtis Institution of Production Engineers

« J. Astrup
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Mr. S. Bishop *
iy, J.H.A. Lever
Mr. G.A. Harvey

Mr. J.H. Smith
Mr. J.A. Bothma

Dr. W. de Villiers

Instrument and Control Societ
Southern Africa A

Electricity Supply Commission

Anglo-American Corporation of S.A.

Mr. D.i. Bentley Limited
Mr. D.E. Nevin Anglo-Tr
Mr. G.P. Bennett Bmm.n ae.mﬁzﬁ_ﬁgH ﬁ...oumou_.unm&mm Lfesnt

Mr. W.F. Thomas (Alternate
Mr. R.D, Green :.“_..nmu..um.nmuu

Mr, R.A. Plumbridge Gold Fi :
Mr.P.W.J. van Rensburg elds of South Africa Iimited

Prof.W.E. Philips
gk-t T.N.E. Skinner

Mr. C.L. Olen
Prof.S.R.F. GBldner

Dr.D.S. Henderson
Mr.T.0.D. Duggan
Mr. G. Korvink (Alternate)

Prof. J. Irvin
P wn.mMa Rhodes University

University of Natal
University of Stellenbosch

University of Witwatersrand

A LR Rl dvel & e
Members

Mr.D.E.Raubenheimer
Mr, T, Weicker ¥

representing

Elliott Automation (Pty) Ltd.

International Business Machi
Y e nes S.A.

International Computers and b
Bty (Pty) Thi. Tabulators

Mr. L. Fantl Teo Comj i
Mr.N.P.D. Badie (Alternate) e IRE Iy e Tga

Mr.N.S. Woolf South African Philips (Pty) Ltd.

gHu h-..._i Grobler mﬂgnag e Q. ﬁﬂ.@ QWU es mib..
T H@UE ne u.
ﬂ U

Western Industries (Pty) Ltd.

Mr.G.G. Goad

lir. R. Gout

The members of the Executive Committee were:

ex officio Dr. 0. Br un e, Presidents
Mr. A.A. Middlecote, Vice—-President.

elected: Mr. 5. Bi s hop, lir. C.J. Ral1lis, Mr., J.D.N.

ven Wy k, Dr. G.P.R. von Wil lieh, Mr. T. We ic ke 7,
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ymposiumn

ymposium Sub-Committee was active in obtaining contribu-
s to the First Symposium on Automation and Computation to
‘in South Africa. In a fund raising campaign to finance
ication of the Proceedings of the Symposium, it has re-
us and welcome support. As a result of these

most genero
and meticulous attention to other details of organisa-
.C.A.C. trusts that this Symposium will further stimu-

8 growth by engendering faith in its effectiveness as
nisation.

ellaneous
was happy to be able to give financial support to
ering Faculty of the Witwatersrand University for
yse of bringing Dr. Rufus 0 1denburger, Pur-
y, Lafayette, Indiana, USA, to give a series of
its Winter School on Automatic Control.

the two following objects were suggested for

promote gatherings like the pending symposium,
a national basis at regular intervals,

cMEE a South African delegation to the mext Inter-
onal Congress of IFAC to be held in 1966 in London.

- W0

d Kingdom
i Annnal General Meeting of the British Conference on
on and Computation mw.,n .A.C.), now renamed the United
EER&.M...WS Council (U.E.A.C.), was held on Wednesday,
@. s
name to "United Kingdom Automation Council" was
ed because the use of the designation "Conference" in
title had given rise to misunderstanding as to the
jon's continuing character; in suitable contexts the
le "The Automation Council" could be used. The change
growing usage by which the term Automation comprises

1 in its scope.
elected the Honorary Officers and Executive Committee

. ensuing year, as follows:
rary Officers

“H-ou.tﬂt QO”HCU

Prof. G.D.5, Mac Lellan
Mr, C. Me a d

Sir Steward M i te¢c hell
M. Derek du Pre

Nr. F. Jervis Smi th
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Executive Committee

Mr. B.C, Clear H i 1 1 Prof.: 8.0, R e-d 8 h aw
Mr., 8.8. Carlisle Dr. J.M.S. R i s k
Mr. J.Cooper Mr. S.M. R 1 x

Mr. W.M. Larke Mr. A.St. Johnston

Sir Charles Nor r i s Mr, G.M.E. Wi lliams
Sir Walter Puc k e ¥y Mr. W.F.S. Wood forad
USA

American Automatic Control Council

Membership

The American Institute for Aeronautics and Astronautics (ATAA)
has joined the American Automatic Control Council., This raises
to five the number of member societies in AACC. The other four
societies are the Institute of Electrical and Electronics
Engineers (IEEE), the Instrument Society of America (ISA), the
American Society of Mechanical Engineers (ASME), and the Ame-
rican Institute of Chemical Engineers (AIChE).

ATAA was formed last year as the result of the merger of the
American Rocket Society (ARS) and of the Institute of Aero-
nautical Science (IAS).

New AACC Officers for 1964-65

President: Professor John E, W ard
Room 32-101, Massachusetts Institute of Technology,
Cambridge 39, Mass.

Vice-President: Dr. Theodore J. Williams
R and E Division, Monsanto Chemical Company,
800 N. Lindbergh Blvd., St. Louis 66, Mo.

Frofessor Gerald Weis s is continuing as secretary -
treasurer,

New AACC Technical Committee Chairmen
e  vommittee Chairmen

Theory Committee: Prof., John B. G i b s o n  (Purdue Univer-
sity, Lafayette, Indiana).

Applications Dr. Theodore J. Wi lliams (onsanto
Committee: Chemical, St. Louis, Mo.).

Education Prof. George C. N e w t o n, Jr. (MIT, Cam-
Committee: bridge, Mass.).

Components Prof. Herman R, We e 4 (Ohio State Univer-
Committee: sity, Columbus 10, Ohio).

New Standing Committees

The Council has established two new standing committees. The
committee chairmen are:

Automation: Eugene M. G r a b b e (TRW, Inc., Canoga Park, Calif.)

Planning: John S algzer

i
WORLDWIDE AUTOMATIC CONTROL

ational
INTERNATIONAL COMPUTATION CENTRE, Rome

cture

nternational Computation Centre, an intergovernmental

: ich has at the present time 12 member states:
Mwwhowmmwwsu. Cuba, France, Ghana, Greece, Israel, Italy,
Iibya, Mexico, United Arab Republic, is comprised of the
g organs:

ive
G al Assembly which consists of one representat
o“mﬂn“maemﬂ m&mww and a representative of UNESCO. It is
gupreme organ of the Centre.

, ted by
cutive Council consisting of six persons elec .
ui“uH Assembly from candidates presented by member
and of the representative of UNESCO. The present

Prof. P, A u (Prance)
Prof. A. G h et t i AH&NHHU
Mr., A. Ger srael), Dr. H. Hu s e i n

Isr
.A.R.), Mr, PérezVitoriasa
Muﬁmaowu Prof. A. Sadosky %»umwuﬂuﬁ.
Prof. H. Yama s h i t a (Japan

The
¢tor and a scientific and administrative staff.
H“wawou. Mr, Stig C o m & t, heads a scientific
istrative staff composed of nine persons.

ger
iz sz
)
2

e Inf: tion Pro-
i 1962 the International Federation for ormation
hmwaﬁg requested the International Computation Centre

orate with them in the field of Terminology, and the
loint Terminology Committee was created.

8 . lar
he objective of Terminology work in a particu
aﬁﬁM&uomuu&o define usage and to compare and contrast
ent languages., The approach of the Joint Committee,
, 18 novel. Attention is concentrated on concepts rather
terms which are used to denote them in any particu-
« The Committee writes definitions of concepts, for

| term is needed in all languages.

1 ded that these agreed definitions be submitted to
ees, each one dealing with a different language and
native users of that language, experts in Automatic
ipsing. Each sub-committee will then be able to iden-
erms in its own language which are appropriate for

8, the definitions of which the sub-committee is not
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permitted to change. There will thus result from this work a
vocabulary of equivalent terms in different languages, the
equivalence between all terms being precise, and not dependent

on context, as is the case with normal translations of terms.

Because the subject itself is relatively new, this approach
has a good chance of success: the Jargon is not yet so firmly
established that it is insusceptible of the slight modifica-
tions necessary for international standardization. Needless to
say, to make this process possible the definitions must be of
very high quality, and although the Joint Committee has already
devoted a great deal of time and effort to writing them, it im
not expected that a satisfactory set (of about 1,000 defini-
wwmﬂm. originally in English) will be ready before the end of
dw -

The fourth International Confer ence

of the International Association for Analogue Computing
(Association Internationale pour le Calcul Analogique, A.I.C.A.)
will be held at the College of Technology, Moulseccomb 7,
Brighton, England, on the 14th - 18th September, 1964. It is
organized by the British Computer Society and A.I,C.A. under
the aegis of the United Kingdom Automation Council. The Con-
ference languages are English and French.

Anyone wishing to submit a p a P er should initially send
in a summary only, but in detail sufficient to allow the
referees to judge the potential scope of the paper. A selec-
tion will be made from the summaries and the authors concerned
will be invited to submit their papers in full. Summaries may
be offered in any language, but where this differs from the
official conference languages,authors are asked to include

a8 version of their summary in either of the official languages,
preferably in English. The selection of papers will be the
HmmvouMMdHWwﬁH of A.I.C.A., in collaboration with the B.C.S.
and U.K.A.C.

Summaries and all ¢ o r

respondence relating to
the submission of papers

should be addressed to: Professor
5.0, Redshaw, Vice—Pregident A.I.C.A,.,Department of
Civil Engineering, The University, Birminghem 15, Englend.

The registration fee for the conference will be £ 5 (five
pounds sterling) - (£ 4.10s.0d. to members of X.I.C.A. or the
B.C.S5. or other member societies of U.K.A.C.). Registration
forms may be obtained from the Honorary Secretariat, and in
order that the booking of hotel rooms may be completed in
good time, intending participants are asked to register not
later than 30th April, 1963, and if possible by the end of
1963. Iate registrations will be accepted, but the later they
are received, the more difficult will be reservation of

o

le ho . # d articipants who have not re-

mwm wwa_wwwmn mwwﬂmemw % me& gpumﬂuq aww.wummnm.wwﬁw»«
: f their registering later: +CaSe

&womwwwwwwwwmmnﬂmﬁmupma.mwmnumuap Limited, Kern House,

geway, London W.C.2, England.

o £i-
¥ jchischer Arbeitsausschuss fiir Automa -2
W.thﬂMMMMmﬁdeuum Committee on Automation) ummwomw
the following lectures, courses and technical visits

1 prob-
=" se of semiconductors for contro
MWMmﬂwﬂ electric power techniques" by R.

= Lappe , Dresden (Germany)

._ru MB& bwﬂ.|=amowbuomp4pm»nwdouoosusam«uouooueuo
, in Vienna"

) 2
%y 26,-"Courses on electronic components (trans
MW“ mm“ stors)" by H. Eic h 1l e r, Vienna

trol

- forms of pressure and temperature con

ammwfqu high-pressure steam plants" by W.
Janowskdi, Essen (Germany)

f
3. 4. 18-"Visits to an educational exhibition o
g 18- pneumatic control devices"

= 1 and economical problems of automa-
mwwwﬂ byH. Tagwerker , Vienna

—"Courses on linear programming"by W.
Eberl , Vienna by
=" ction of semiconductor amplification
wﬂwwmmmnom in heating and chemical process

control” by J. We t z g er , Berlin

_"Seminar on machine-tool control"with the

ollowing lectures: .
lammwwwmp problems of lathe operation pro

gramming"by E. K un s t , Vienna F
~"Electro~-hydraulic control of turret mﬂ

automatic lathes" by E. Do z e k a ’

Lang Germany)
:=anan Monduowm for automatic operation,

especially on automatic lathes" by S.
Findeis , Linz




|W%l lﬂm|

i h as
ne- ] ither for material-stripping (suc
.|M:MMMWMm=ManMH shaping final products including auto-
¢ sfer lines
t mwwwnﬁ moulding (metals, plastics etc.),

mb]

»wmnwwouwwmwumﬂuwounuunmH. electro-chemical, coating

7 -"Automatic operation control of single- and
multiple-spindle automatic machines" by G.
S pur, Bielefeld (Germany)
~"The road to asutomation" by S ¢ hwe n d e-
m ann, GieBen (Germany)
-"Measuring control of copying machines" by
=« Schiemann, Schaffhausen (Switzerland)
~"Electrohydraulic control of machine-tools" hy
W. Schaller, Nirtingen (Germany)
-"The introduction of horizontal boring with
_ repetition control" by K. J i s t e 1,
Rheydt (Germany)
~"Special machines and their control" by T.
Stdferle, Indwigsburg (Germany
-"Measuring control and copying in cylindrieal
grinding" by R. Ba r t h, Stuttgart (Germany)
Sept. 26 -"Control and supervision of industrial pro-

cesses by means of control systems and process
computers” by H. Kaltenecker >

rials handling.
.Pu cover improvements likely to be achieved in this
automatic control technigues, such as:
Ru..oﬁboﬁ#bm and sorting devices and methods including
“nwwaauunﬁﬁow wumwwwwm Huﬂwwwsmu&n.

ers and switching sys .
u,wmwu processing by means of analogue and digital
ers.

Lectures ot
! ze
.an Society of Electrical Engineers has organ
Mwwﬂwww H.wmw.>. the following lectures:
—~ "Automation of the Saint-Ouen power station"
by J. Theodore (France),
— "Ihe start and the first operating results of

1 power
tal information loggers at the Mo
Mwmwwwus byd. Jonniaux and J.R en s.

. f lectures

; hand, I.B.R.A. has organized a cycle o -

%6 control of industrial processes with the follow
>

Earlsruhe (Germany)

International Seminar on Automatic Control and
ogrammin ec ca uction

This seminar, organized by I.B.R.A. (Institut Belge de Régula-
tion et d'Automatisme), IFAC National Member Organization for
Belgium, has been already mentioned in the present Bulletin,
page 22 amongst the symposia the organization or the sponsor-
ing of which has been considered by the IFAC Executive Council
in course of its meetings at Basle, It will take place at

Brussels, Belgium, on May 25 to 29, 1964, and its programme isg
defined as follows:

The aim of the organizers is to bring together mechanical and
control engineers of various countries in order to determine
what automation can bring to mechanical production. They ex-
pect that mechanical engineers will make use of their knowledge
of industrial problems and that control engineers will mention
the latest means provided by Automatic Control to those who

are concerned with a continuous improvement of productivity

end of guality.

Only papers bridging mechanical engineering and control engineer-
ing will be accepted for presentation, whether they define what
are the process requirements for automatic control or what are
the improvements the latter can ensure to mechanical productien
and to its engineering and economical optimization,

Applications of automatic control to mechanical production will
be considered in the broadest meanings of this field, such as:

,.s wawﬂeoamﬁwo 7
r Al.sﬁnauwanawnmpaonmwnoﬂpbuﬂmdu
b J.@ﬁu control systems" by R. Per e t 2,
- "Optimal control problems" by J. Char le s,
. be-
- " tion of the static and dynamic
.uwﬂwwmwnmw a tubular chemical reactor" by S.
B i trol of a
1964 - " igation of the automatic contr
b awﬂﬂmww mwmsuomp reactor" by A.E. Foureeu,
- "Space vehicle guidance problems" by FP.
Godfrind, oy
- "I tigation of the automatic control o
E IWMManwmwowmma byP. VanRemoorters,
- "Optimal sutomatic control of large industirial
. complexes" by R. Vichnevetsky.
.m., at
@ will take place on Mondays, at 5.30 p %
ﬂuﬁ“w»»ﬂ. % rue Ravenstein, Brussels.




We hawe given in our Bulletin no.
liminary information on this symposium which has been organized
since at Iidge, Belgium, on September 9 to 12, 1963, by the In-
ternational Association of Analogue Computation, the Belgian
Institute of Automatic Control and other Belgisn Societies.

We are now in a position to quote some of the titles and
authors of the 53 papers presented at this Symposium as far as

their topics are closely affiliated to automatic control prob-
lemss

- "Methods of communication
applications for research

14 (pages 22 and 23) pre-

with digital computers and their
and control" by H. Her rmann,

= "Stabilité d'un véhicule abrien en rotation de roulis" (Air-
craft stability in rolling rotation) by Fouraque t,

- "The role of advanced hybrid computing systems in simulation
studies of VIOL aircraft" by WoA. Ha vr an e k.

- "Stabilitdtsuntersuchungen an Fallschirmen mit Hilfe eines
Digital- und Analogrechners" (Stability researches on para-
chutes by means of a digital-analogue computer) by R. L u d-
wig,

~ "Détermination algfbrique des critéres de stabilité pour un
avion volant & grande vitesse et & haute altitude" (Stabili-
ty criteria algebraic determination for an aireraft flying
at high speed and high altitude) by J. R a y b a u d,

- "Die Untersuchung des dynamischen Verhaltens des geregelten
Schwebefluges bei VIOL-Flugzeugen mit Hilfe wvon Analog- und
Digital-Rechnern (Research of the dynamie behaviour of VIQOI-
aircraft controlled hovering flight with the assistance of
analogue and digital computers) by G. Sc hwe i z er,

- "Nachbildung der Flugeigenschaften von Iuftfahrzeugen am
elektronischen Analogrechner und Priifung der Eigenschaften
von Autopilot-Systemen mit Hilfe eines durch den Analog-
rechiner angesteuerten mechanischen Dreiachsen-Simulators"
(Representation of aircraft flight properties on an analogue
computer and autopilot system properties investigation by
means of a three-axis simulator controlled through the ana-
logue computer) by W. B u b,

- "Eine analytische Untersuchungsmethode fiir die Stabilitat
von geregelten und ungeregelten erdnahen Satelliten" (An
analytical research method for the stability of controlled
and uncontrolled earth-neighbouring satellites ) by G.
Schwedzer,

- "Uber die Lésung won Optimalisierungsproblemen bei Raumflug-
bahnen kleiner Schubbeschleunigung mit Hilfe des Anal ogrech-
ners" (On the solution of optimizing problems with small
thrustacceleration space flight trajectories by means of
analogue computers) by H. Z e h 1 e and We ¢ 1 1 0 i -
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j ,*ﬁo“nm Perfectionnement Techni .
& erfec: ment Technique has organize e
g .awémwMMmMMMMMWMm in 196% on the general topic
¢ Control in Nucleonics": )
wlhe Control of the Chinon nuclear power stations

by 1 3 oni
\.w. wrwwWowamwwwm M&:#Wﬁﬁownbon.Mwmowuwowﬁu de mumﬁow
" No. 2 nuclear power station" by Pou tonne

h - 1 b
) ﬂrwnwnpoomauow in the supervision of nuclear
aictors” Brand e ) ~
ew MMMaaWWBMo ﬁwnuﬂﬁmzmw.wkuuma dm the super:
lsion of a reactor" by Limongi, .
lwmwmmwuwmwwob and 0wuhuop in an irradiated fuel
eneration plant" by il o n g o n.

‘Lectures on digital control

i i i 1 bodies:
And 1, scientific and professiona
&enﬂwmmmwﬁmosmapmmawob (CHA - National Automation

jon Frangaise de Régulation mﬂpw.>=doawawmao (AFRA-
Contro

" pon: _mwwwnawm mﬁwﬂwﬂoww&mum et Radioblectriciens

; s “of Electronic and Radio Engineers) .

nf onstructeurs Frangais de Eanwammmosﬂw s

dicate of Machine-Tool smwﬁmﬁﬁmuwﬁ Loagh r

s Ingénieurs de 1'Automobile (Automobile Engine

_organized the following cycle of lectures on digi-

L PP Hikure prospesie by Ro
24 Wwﬁwomawumhmmuwmwﬂoﬁnm machines" by P.
 Moonginucus.positioning machines with separate
 SGoniivaous pooitioning machines with inte-

~ grated or mmaptuuwnmumﬁmn.nosecdmﬂm BY- R
|.|MWQWBMMw¢ws” Nmmmqumnundumuéawawwwodﬁwwum

,_-.f. WMMMMMMMMHQMW W.m.m.umlwﬁm.oaﬂn.ﬂoa mannfacturing
= mmnwwwmwwmowﬂmmwbm Mnmumawmmw consequences"

. by M. Chalvet, s
s at 6 p.m. in the Syn
aen o Honnwwﬂcm de FPresbourg,

=
ires are g
ymobile Manufacturers,

Paris (8).
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The Joint Committee on Electrical and Thermal Measurements of
the VDE and VDI has organized, on October 3 and 4, 1963, in
Nirnberg a symposium on digital measuring techniques.

The 15 following papers - which will be published as VDI-Be-
richte (Report of the Verein Deutscher Ingenieure) No. 78
ﬁnvuuonﬁsndwwq 110 pages, price: DM 40) - were read and dis-
Cussed at this symposium:

- "Grenzen und Msglichkeiten der analogen und digitalen Tech-
nik" (Limits and possibilities of analogue and digital
techniques) by A. Leon h a r d,

- "Informationstheorie und digitale MeBtechnik" (Information
theory and digital measuring techniques) by V. K u s s p

- "Zahlensysteme, Codierung und Code-8icherung in der digita-
len Meftechnik" (Numerical systems, coding and correcting
codes in digital measuring techniques) by E.R. Ber g e r,

- "Elektrisches Speichern und Zdhlen® (Electric memories and
counting) by A.H. Z2 sc heke 1,

- "Digitales Messen von Integralwerten® (Digital measurement
of integral values) by H.W. W e i t zel,

= "Dizitales Messen von Momentanwerten" (Digital measurement
of instantaneous values) by A. Hiic k,

- "Ausgabeverfahren" (Display methods) by W, Wa 1 1t e T,

- "Digitale Zeit-, Frequenz- und DrehzahlmeBgerste" (Digital

time, frequency and angular speed measuring devices) by
M. X1o0s e,

- Digitale MeBgeridte fiir elektrische Momentanwerte" (Digital
Eommsuuum devices for electrical instantaneous values) by
E. N g0 Py

- "Einrichtungen fiir die digitale Erfassung wirmetechnischer
MeRgrdBen" Equipment for digital Processing of thermal
values) by Th., A n k e 15

— "Digitale MeBgerite zur Erfassung mechanischer Grégen®
Fbumudwp.ﬂmmasuuum devices for brocessing mechanical values)
by W. Pabst,

=~ "Digital Wigeeinrichtungen" (Digital weighing equipments)
w%ﬁ.moﬂuwﬂzu.

- "Verfahren und Gerite der digitalen Fernmessung" (Methods
end devices for digitals remote metering) by E. We b e r,

- "Verfahren und Geridte fiir einfache digitale Operationen"
(Methods and devices for simple digital operations) by K.J.
Lesemann, .

- "Die Einsetzung von Digital-Gerdten fiir die lleBdatenverar-
beitung" (The use of digital devices for measured data pro-
cessing) by H. D om i n 4 k.
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Institute for Automation Research

. h institute for
_ | s announced that a researc
= MnuﬂwdeJmuﬁnuwwmum& in Berlin this ﬁamwm ﬁWﬂb S
g ,n.;.dww on basic and industrial research. g
sk 1& has advanced two million DM from Hﬂuumuuauwu
2C nﬂwwaéwos Programme for the 1963 budge ok taal,
wﬂahuh pborne by the Berlin Senate and it wmvoww
e us»wu.m be forthcoming from the Ford Foundation.

) osium on industrial electronics Ea.
echni-
al Electronics of the Vienna

i HﬂﬂmeMWﬁwﬁnﬁo for Electrical Systems muwudl
Lﬂum,aw the Hannover Technical auhdmnmweuwuo eﬂ

‘Hannover, on December 4-7, 1963 a symposium
lectronics.
N i hed in a

- of which will be publis

of mwwmwmmmuwww "Die Elektrische »pmummﬁﬂbm__.
. P,B. 8700, Wirzburg, Germany, and sold a
5 - will be read:
, , [ ilgebiet der
r : g Industrieeinsatz als Te

N mwwwwMM%wmwaﬁmmum&mn industrial mpmowumwnnm as
1 field of electronics) by Prof. Dr. Vv
e 1 e, Vienna,
e@: (Spark erosion) by Dipl.-Ing. Ul lmann,

fiir die Materialbearbeitung" AHWmmwm for material
ng) by Dr.-Ing. F rii nge 1, Ham ﬁHM. st
Euer . " (Mater 8 -
\ , mit meW&EOE@udewmeu 5
um:nwwmwawmmnwmoﬂwoh radiations) by Mr. St ege r
|, Oberkochen,
i teme und
chter und T ktor als Verstdrkungssys
e MMMGMMMMMWM and «HmuunMoaum Mm#mwuwwwﬁwmmmmw‘
: : Dr. r »
nd actuators) by Prof. s
e Sc se und Verstdrker fiir die Anw
anunmwwwwwwmmwwwooauounn gwitching nHMoﬂH&m and
5 aﬂ use in process control) by Dipl.-Ing.
, Karlsruhe,
. i " (Positioning and
onierung und Positionserfassung :
aawmonnumwmwu by Dipl.-Ing. Z e m & n, Vienna,
.e" (Counters) by Mr. R e a n e y, Nottingham,
.ﬁﬁﬁ.diwwbm der Datenerfassung" A*wmmmwmbmmwmwMMm
of data processing) by Dr. C le ¥ .3@.%.__
e rmi mente und deren Anwendungspro
“ﬂaumwMMWmewsmun their application problems) by
ows k i, Hansu, : Fi v
. toren" (Pressure transducers) by Dipl.-Ing.
eras,
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"Abgriffprobleme fiir Zeigerregler, Manometer, DurchfluB-
messer und andere Zeigergerite! (Sampling problems for in-
dicating regulators, pressure gauges, flow meters and other
indicating instruments) by Dipl.-Ing. H u ¢ k, Frankfurt,

"Die Anwendung elektronischer Rechenanlagen zur Steuerung
chemischer Prozesse ﬁwuoummmobﬁwsnmaﬁumv= (The application
of electronic computers to chemical process control (pro-
cess optimizing) by Dr. K u ¢ k, Sindelfingen,

"Digitale lMeBwerterfassung und mumﬁauww:bms (Digital pro-
cessing and transmiseion of measured values) by Dipl.-Ing.
K n o p, Frankfurt,

"Injektionslaser fiir Informationsiibertragungen" (Injection
lasers for information transmissions) by Dr. von M ii n ¢ h,
Béblingen,

United Kingdom

The following lectures, conferences and meetings have been
recently held or will take place in the future:

U.K.A.C. Annual Lecture

The Third Annual Lecture was given on Wednesday, 9th October
1963, in The Institution of Electrical Engineers, London W.C.2.
The lecturer was Sir Bdward P 1 a y £ a i r, who had chosen

for his subject "Computer and Management",

Conference on Education in Control ineerin

The Meeting was held at Imperial College of Science and Tech-
nology, London S.W. 7, on Wednesday, 30th October, 1963.

The morning session under the chairmanship of Mr. G.M.E.
Williams was opened by Prof. J.C. We st with a
lecture on "The teaching of control engineering in existing
courses".

The afternoon session under the chairmanship of Prof. J.H.
Westcott was opened by Prof. G.D.5. Mac Le 1 1an
with a lecture on "The teaching of engineering generally from
the standpoint of control engineering".

Further Meetings

Nov, 14, - The Coventry Technical College held a one-day

1963 Conference on Automation as the finale of the
N'at 1 ona 1 "ot a'e 4 4 vit y "¥ee g »
in Coventry. Four papers were given by lecturers
representing largest Automation firms in the
country.
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i symp i "pProcess Control-
-y » PP medﬂ Mﬂd i on 8" is scheduled by the

Society of Instrument Technology, 20 Peel Street,
London W.B. L 5 !
~ Institution of Mining Engineers 123r nera
mwuﬁvﬁm at Grosvenor House, Park ILane, H%ﬂnow e
W.1. Paper to be read on "R em o0 t e un
t4ion and Control of Mining
. Operations"byd. Sheldon, A.E. Bennett,
. ?“i _ﬁﬁﬂuﬂumu.ut and J<H.R. Qovbo
11, ositi ting on "WNew =analogue
;ﬁ_ uuwuweb”HMWMWpEMaﬁ mmm for control s tu-
4 i e s" organized at Battersea College of aonuw
 nology jointly by the Society of Instrument Tech-
1 ¢ and the Institution of Electrical Engineers.
: atiec g=0:m 8201
rocesses and
ries, to wanwupn ﬂnH
Donnan Laboratories, University of Liverpool.
WMﬁ.nmﬁwwHw from General Secretary, Society
Chemical Industry, 14 Belgrave Square, London
.._i
: for
Wy punched-card system
u&ﬂu hmﬁw.a e d control ofanextr ﬁm
 sion pre s s"atthe Society of Instrumen
Pechnology, 20 Peel Street, London W. 8.

HJM ed Indust

_ Back Conference

j Inter-
the Second International Congress of the ‘n
MwNu of hutomatic Control in Basle, from 28th
September, 1963, the U.K.A.C. is organising a

ference to examine and appraise the Basle uumm
to study the important aspects in greater noﬁw .
porteurs, all of whom took part in the Basle
1 present synopses of the various nmumwmwm.m*

will be held on Tth to 9%th January, am ’
ege of Science and Technology, Manchester.

e -
3A Instrument-Automation Conference and Exhibit ;
e oc rica (I.S.A.) held its 18th Anmua
B oot oronce N a1t in Obdongoy $row
 September 12, 1963, on a general theme:
NTIERS IN INSTRUMENTATION g

, blication in this Bulletin, from the
.ﬂ“mwumwwoww in course of the 70 sessions of this

» fol ng title of 63 papers which seem to be
ﬂuwwnﬂﬂﬂm owuauou Engineers. The preprints of
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these papers may be obtained from the Instrument Society of

America, Penn-Sheraton Hotel,
burgh 19, Pa., USA,

530 William Penn Place, Pitts—
at a price of $0.75 per paper copy.

Session 53 Analogs in Training

"A Control System Analog for Teaching of Closed Loop Control
Theory" by L.M. Zoss,

"The Construction and Use of Logarithmic Pole-Zero, Root
Locus &nd Freguency Response Plots" by M.L. Morgan,

"Use of Simulators and Training Instruments" by E. Sommer,
Session 8: Strainm Gages Applied t o
Cromit ' pioil: ' Biyvsit & mia' rand Semi-Con -
ded ortro g Sitrraion Gages

"The Strain Gage, Key Element in & Force Control System" by
L.R. Islander.

Session 9: Process Control in the

Metals Industry

"Optimizing Control of Slab Re-Heating Furnace" by Y. Nozake,
S. Hagiwara, A. Yoshida, and T. Morisuye,

"Control of Batch Type Annealing Furnaces by Optimum Heat
Computer" by J.L. Garrison and W.R. Haden Jr.,

"Development of an Optimum Heating Policy for a Batch Type
Heating Furnace" by J.L. Marcus.

Session 14 Elec tronic Power
mentation with Brpresend a-l
on Power Reactors

"Controls and Instrumentation at mmg.uﬁbnnu Atomic Power
Plant" by D,H. Lepke and L.C. Ia Tourette,
"Features of AC Servomechanism Control Systems" by C.H. Smoot.

Instru~
Emphasis

Session 21: Compu+ter GCiont»-o0l
Systems Engineering

"A Batch Reactor Control Study" by M.D., Weiss and I.A,

Schafer,

m_wmdmbo@n Instrumentation and the Control Computer" by H.H.
um,

"Instrumentation Systems

Industry Process Control" by C.W. Carroll,

"Application of a Digital Computer in a Cement Plant" by

D.D. Bedworth and J.R. Fsillace.

and

and Instrument Development for Paper

Session 22; Aerospace Data Handling

"An Automatic Checkout Device for the Guidance System of a
Missile" by L.E. Metcalfe

Session 24: Nuc lear

"Transfer Functions of
T.J. Higgins.

Instrumentation
Iinearized Multi-Region Reactor" by

- A% =

29 Automatic Comntrol Systems
: Vi lve: A Programmable Fluid Power Control Valve" by

’h to control System Communications" by J.K.

£ 1swﬂ.mwwmnwmwwmwnwuaudo Three-Mode Controller" by

‘Rej i System: An Effective Concept
n mﬂwﬂmwwﬂwmwbm‘wmwwﬁwmmﬁm of Distributed-Para-
by T.J. Higgins and D. Pierre.

New Technigues 1in Process
entation

High Viscosity Frocess with an On-Stream

er" by R.W. Scott.

avelopmentse imn Soliad
ontrols

. for Central Station Use" by D.R. Hyer.

.Lu,.”&mw&m & Ferowherek
: eu. 1 of an operational Pipeline with Compu-—

y lQl Winter
c%ﬁ Blending .d«. Digital Technigues" by

ub-System Control of Steel Mill Processes" by
W g

Food Industry Instrumen-

ents in Food Processing Automation" by J.A.

1 of Dissolved Solids" by G.E. Stackhouse,
wﬂew.pmwu. Pan" by N. Rosenberg.

“L-“mu.m.m Line Bystems
Station Remote Control and Data Handling System with
it y" Vuv”b_tﬁ. Stark and H.A. Sylvester.

" Analog Computation
'8 Control

el nt in Chemical and Petroleum Process Con-
.m,. Lk w
hﬂhaﬂﬂm.ﬁggemu to Simulate Process Control

.eﬂa..w.mdbwmmuum Andlog Computers" by R.W.

and

trol in Refining and Petrochemicals" by G.L.

j the
 of Statistical Methods in Evaluating
aﬂa,m, Instruments and Systems" by C.S5. Zalkind.

.
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Session 45: Pinal Control Elements

"Valve Flow Characteristics" by 0.0. Lovett, Jr.,

"The Development of a Universal Gas Sizing Equation for
Control Valves" by J.F. Buresh and C,.G., Schuder

"Precise Mass Flow Measurement Using Huﬂmwob&»mm Methods"
by R. Kuttner,

"Cv Determinations at System Operating Conditions" by S.F.
Iuna and T.J. Grogan.

Session 46: F 0 o0 4
mentation

"Automatic Package Weight Control on &
Operation" by T.G. McBrady.

Indenied iy 1 nesibarin-»

Volumetric Filling

Session 50: S pecial Instrument
Control Problems 1n the
Linle I'n &ui e teriy

"Essential Liquid Pipe Line Controller Characteristics" by
H,A. Brainerd,

"The Overlooked Step in Pipeline Automation" by M,M. Levy,
"Computers for Scheduling and Dispatching" by H.H. Ammerman.

Session 54: Computer Control Clinic

"The First Computer-Directed Food plant" by G.A. Puncochar 3
"Automation of a Steam Turbine Power Plant - The Final Step"
by H.S. Drewry and J.R. Howard,

"Multiplexing Thermocouple Signals to a Computer-Controlled
Data System" by L.E. Sheldon,

"Control Systems" by M.L. Martin.

and
Pipe

Session 56: S tate
Measuring and
(Panel)

"Industrial Measurement and Control Systems" by E.J. Otis,
memﬁ MWG#waMmu Messurement and Control Systems" by H.E.
TKe, JI,

Session 59: Cement
mentation

"Modern Cement Plant Controls" by J.P. Puekett.

of the ATt
[OHRT 6 iy e o AN

of
Systen

and Lime Instru-

Session 63: Instrumentation Techn i-
quiets fiovrr DL T eI Pl o nes 8
Measurement and Qoxnt? o0l 'ap p'li=
cations

"Introduction to Relief Valve Applications,
Header Design" by J.Conison,

"Industrial Measurement and Control of Slurries Using Radio-
isotope Gages" by H.L. Cook, Jr.
"Feedforward Control Applied" b
"Operation and Applications of
by J.N. Swarr,

Sizing and Vent

F.G. Shinskey,
he Pneumatic Servo-Pump"

= A

Computer Control Clinte

64:
Automatic Verification Bquipment" by I.S. Klivans

.a,emwum?mompo Analog-Digital Control Systems" by

onnawﬁm,nua Interpolation of Strip Charts and Film
K. Larsen.

.:,ﬁﬁas“uo& uwp p:mm
".ﬂ.b#wm—v“ﬂ s
. fechniques for Frequency Response Analysis" by G.H.

| nd C.A., Wagner
ppl wwﬂ wum of Analog ooawswmam= by G.R. Marr, dr.

for Control

: s Control Systems" by G.L. Rock,
Woﬁ%%ﬂ%uﬂ»&ﬁo@m wouumﬁuauwmwdma Temperature
i. Chen and J.W. Schwartzenberg.

e

@lass Instrumentation
ntrol of Recuperative Glass Tank" by w.C.

tion Control of a Regenerative Furnace" by H.

: aling and
utomatic Control Systems for Anne
6%&»&@& Glass Containers" by J.J. anNQWH%ms
1t of a Diameter Control System for the e

35" by R. Mouly.

oint Automatic Control Conference 1964

11 be t Stanford University, Stanford,
hﬁmw MM mmwm ﬂmma..ewm paper submission deadline
conference is open to foreign visitors.
1

ormation, write to: i

i of. Gene F. Franklin, st or

m.wMMMmHmuuw. Stanford Electronics Labora-
tories, Stanford, California

an: Prof. Lofti A, Z ad e h, Electrical
s mwmmnmmupbm Dept., University of California,

Berkeley 4, California.

oint Automatic Control Conference 1965

3 : tion
gn in Bu . 15, page 39, some informa
\»wn uﬁHHaMWMWWQAwmn" Nir, Allan R. Catheron
ed, mﬁ.uunwuaba of &WM MMomumaﬂn WoHEW¢HuM.
enn other duties, by Dr. James W. e
-uau« e the University of Virginia, Charlottes
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The conference will be held at the Rensseluaer Polytechnic In-
stitute, Troy, New York, on June 22-25,1965. The conference is
open to foreign participants.

For sdditional information write to:

General Chairman: Prof. Sidney L e e 8,
Engineering,
New Hampshire

Thayer School of
Dartlouth College, Hanover,

or
Program Chairman: Prof. James W. M. o o e,
nical Engineering,

Charlottesville,

Dept. of Mecha-
University of Virginia,
Virginia. b

Instrument Society of America

We have also given in Bulletin no. 15, pages 41 and 42, a
calendar of meetings organized or Jointly sponsored by the
I.5.,A. Since then, some changes and numerous additional in-
formations have been brought to our attention as listed here—
after. The following list d oe s b replace

that published in Bulletin no, 15 but simply c omp le t e s
it, as it does not contain any information previously given

on meetings for which no changes have occurred since., Under
these conditions the additional e alendar

of ISA jointly sponsored meetings reads as follows:

April 8-10, ISA Measurement & Control In- Hotel Floridian,

1964 strumentation Division Symposium, Tampa, Florida.
with District III Exhibit

May, 1964 5th National ISA Pulp and Paper Vancouver,
Instrumentation Symposium Canada.

May, 1964 Tth National ISA Power Instrumen- Denver,
tation Symposium Colorado.

May 4-5, 5th National IS4 Chemical & Pe— Du Pont Coun-

1964 troleum Instrumentation Sympo- try Club, Wil-
sium mington, Dela-

ware,

May 4-6, 10th National ISA Aerosapce In-  Biltmore Hotel,

1964 strumentation Symposium New York City,

(date changed)

May 25-28, 13th National Telemetering Confe- Biltmore Hotel,

1964 rence, with exhibit. Co-sponsors: ILos Angeles,
ISA, AIAA, IEEE Calif,

June, 1964 2nd National ISA Biomedical New Orleans,
Science Instrumentation Symposium Louisiana.

June 1-3, 10th National ISA Analysis In- Palace Hotel,

1964 strumentation Symposium, with San Francisco,

Northern California Section
"ISA-Day" and Exhibit.

Calif,

PR [ 2N

13th Industrisl Electronics Sym- Not yet deter-

posium, Co-sponsors: ISA, IEEE mined.
. . - land
6th National ISA Chemical & Pe mwwﬂww :

troleum Instrumentation Sympo-
sium e
15th National Conference on In-
"Mmasaauﬁmdwou for the Iron &
Steel Industry.

Pick-Roosevelt
Hotel, Pitts-
burgh, Pa.

Case Institute of Technolo,

e ; luid-by-
‘hereaft aper on recent trends in f
aWWWo”mmuwu‘aouw carried in this muﬂmmwuouml
tute of amowsowomw.mowmwowwun“mmeommwsmmdw 1
Ca k", Vol. - 23 5
MWWMM&MmMmﬁ.do Emuq.oouﬁﬂop engineers.

THE SWITCH TO FLUIDS

t of mo-
] istable elements are the heart o
: mawﬂawow devices. wwuwompw%ow:ﬂWprmwwwwm&

» an "on" or “off", "yes 3
wwwwnaﬂobwo cwmﬁmva elements have some nwm
not operate in the high wmawwumﬁsﬁowwn

onments often encountered in some appli-

1 1

: ] many control systems. However,
‘dﬂvwawnu@wwmn%wﬂqumu and have moving parts to

dis-
at the Diamond Ordnance Fuse Laboratory
‘Q&MHHMHmm fluid by a fluid, using a small wﬂe
ier power jet. This discovery opened ﬁwum umm
and computer engineering involving M.Muwum
oh devices could be pure fluid ampli

e properties or "memory" of their own.

way at Ca investigation to demonstrate
tﬂM Mﬂmmowwcww £luid devices in the &Hmpnuow
 The project is under the direction of Dr.
{stant Professor of Engineering.
i ; ] s those under study at Case,

éﬁﬁﬂ%ﬁ&mﬁﬂu w man. The main Jjet mbamum wMoH!
“jets enter at the position of the outs Mw
her side, and can move the main jet back an B
| of the device to the other. Exit is provi
" or openings,angled away from the vomw '
e any kind of fluid - liquid or gas - 1in

. . . .on
: is being undertamken with compress

sed air wﬂame at the head. Hﬂ:ﬁwa

the action of one of the "arm" jets,

d to one wall of the device. The passage

10 .m&
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of the jet lowers the pressure along that boundary wall and
pulls the jet toward the wall. A low pressure "bubble" forms
between the main jet and the wall, holding the jet to the wall.
Now if the control jet in the "arm" adjacent to the bubble
sends flow into the bubble, the pressure in the bubble rises
and the main jet swings over to the other "leg" establishing

a bubble between the jet and the opposite wall., A proportional

amplifier can be made by designing the element so that the bubble

cannot form.

In studying the fundamental characteristics of these pure fluid
devices, certain obvious advantages appear. Pure fluid devices
are small in size. Five elements can occupy the volume of a

25 cent piece., They are relatively low in cost and a great
many switching elements can be incorporated on & 5 x 5 inch
piece of glass. They also provide power amplifications of from
10 to 5,000 times. They will operate at high temperature in
high radiation environments. There is no mechanical-to-fluid
conversion needed, since a fluid signal can be used to activate
another fluid, There also is the possibility that a turbine

can be used as a servo actuator with a pure fluid element con-
trolling the flow to the turbine. Under investigation is the
design of circuits using such devices, and the best shape and
size for the elements.

w;mestmmHmamnwu.wosmdmﬂ.nouwﬂmmoso npmmnﬁmuawmmm.aro
are slower than corresponding electronic elements. Their mummw
is decreased as element size increases and as fluid density
increases. On the other hand, separate elements can be hooked
together +to use the output of one element to control other
elements. Studies are underway to construct servo systems
utilizing high power level fluid devices with turbines to
convert the energy of a jet directly into a mechanical output.
In the circuitry studies, the synthesis of pneumatic feedback,
counting and amplification cireuits is being undertaken.

Yugoslavia

This Symposium, organized by the Yugoslav Committee for Elec-
tronics and Automation in cooperation with the IFAC Theory
Committee has been already mentioned in the present Bulletin
page 21, We can give now the following tentative programme of
this Symposium:

. Purpose of the Symposium

Analysis and synthesis of dynamic systems in parametric space
is receiving growing interest in automatic control theory. luch
effort has been invested in recent years in the analytical
study of parameter influence on the general system behaviour
with particular attention being devoted to the use of computers.
It has become a general practice to use the term sensitivity
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{ ] type of study of dynamic systems. The Yugos-
- ﬂﬂwanwww Electronics and Automation feels that an in-
! nal symposium devoted to the discussion of the general
ot of sensitivity analysis on the study of nonlinear systems
4 be both ﬁwgwsw,w and fruitful.

Proposed Topics

Lty ensitivity coefficients. Sensitivity coeffi-
ﬁwrnnﬂnawwpq aowwumn for parameters that do not change
of the system and that are not varying with time.
{nterest to discuss the merits of sensitivity ana-
systems having parameters with singular (bifurca-
£0N1 parameters varying with time and parameters
the order of differential equations that describe

0 ,«.&-..

g& Es, lations
stability. There exist definite relationm

nnnuwnvuwwﬂwwﬂu time and sensitivity domains.

ns can be used to study stability against per-

‘gystem parameters (structural stability),

: ow initial conditions and limit cycles.

ti-
| adaptive systems. The knowledge of sensi
,jMMHu HWQHHw&wﬂmu the use of gradient methods

m of adaptive systems. The advantages and prac-
of this approach may form the basis for a
scussion. 7S
in large. Sensitivity coefficients are nor ¥
"“wWMHqunﬂm&ma cmumﬁudmauobm. It is necessary
r-ni»awdﬁww in parametric space, i.e. to define

y coefficients depending on parameter values.
practical applications should be discussed.

gitivity. The problem of determining the para-

WAMWoﬂ%=WHaU cause a given disturbance in

it response forms the basis of inverse sensi-
Practical implications oM%&:o mumuuna are

. establishing analytical relations between

hta.,..- and wmaboﬁmnﬁ tolerancesand in controll-

of complex systems.,

s and Discussions

T A le time for discussion and in
uHMMWﬂnuﬂwwmpﬂﬂ as a series of round table
than a meeting devoted to formal presentation
gtanding expert will be invited to present
saper on each of the suggested topics.

,I.’“ WH.’GN

1 ymp! which is planned to last five days
quvﬂWﬁ.oun of August - beginning of Sept.
ocation is Dubrovnik, a seaside resort on
atle Coast. More information by the

ittee for Electronics and Automation,
ugoslavia, F.B. %56.
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PUBLICATIONS

Belgium
4.0.0. Les Capteurs (THE SENSORS), by M. A jnbinder,
E. Buchet,dJ.Pafchamps and R, Mol 1l e.

Presses Académiques Européennes, 1963, 221 p.

4.0.5.0. Collogue "Techniques modernes de calcul et auto-
matigue industrielle" (SYMPOS "MODERN COMPUTING TECHNIQUES
AND INDUSTRIAL AUTOMATIC CONTROL"). Brussels, Presses Acadf-
migues Européennes, 1963, 192 p.

Czechoslovakia

1+2.0. CYBERNETIC QUESTIONS OF PHILOSOPHY. Praha. Naklada-
telstvi Politicke Iiteratury, 1962, 373 p., 4 illus., 25 Kes.

1720 MACHINE AND THINKING. by Z. R ovens kii, A.
Uzhomov and J, Uz homov a. Praha, Orbis, 1962,
178 p., 11 Kos.

1.2.0. THE MACHINES HELP TO THINK. Praha, Nakladatelstvi
Csav, 1962, 152 p., 40 illus., 7,40 Kcs.

12,1, CYBERNETICS AND TRANSPORT AUTOMATION. Praha, Naklada-

telstvi Dopravy a Spoju, 1962, 218 p., 16,20 Kecs.

2200 GENERAL CORTROL SYSTEM. Praha, Zavody Prumvslove
Automatizace, 1962, 115 p.
2.3:2.0, NON-LINEAR CIRCUITS by Z. K o t e k and 5. K u-

b i k. Praha. Statni Nakladatelstvi Technicke Ieteratury, 1962,
216 p., 212 illus., 40 Kes.

4.,0,0. CONTROL SYSTEMS by Z. D r a b. Praha. UTEIN, 1962,
84 p., 56 illus., 18 Kes.
4.1.5. ASSEMBLING AND MAINTENANCE OF ELECTRIC CONTROL

SYSTEMS by J. P e t r. Praha. Statni Nakladatelstvi Technicke
Literatury, 1962, 206 p., 165 illus., 15,30 Kcs.

4.2.1.1. DIFFERENTIAL CAPACITOR DISPLACEMENT SENSORS by
Vii. Achukoveskidi, Praha, Statni Nakladatelstvi Tech~
nicke Literatury, 1963, 136 p., 69 illus., 5 Kes.

4.4.1.14 ELECTRONIC INDUSTRIAL AMPLIFIERS by B. Wa gn e 1.
Praha. Statni Nakladatelstvi Technicke Literatury. 1962, 200 p.,

264 illus., 18,90 Kcs.

4.4.2.1., ELECTROMAGNETIC POLARIZED RELAYS AND CONVERTERS by

J.J.Dekabrunov a. Prgha. Statni Nakladatelstvi Tech-
nicke Literatury, 1963, 156 p., 88 illus., 5,50 Kcs.

MEMORY EIEMENTS by L.P.
: g%&hﬂ Technicke Literatury, 1962, 140 p.,

‘ #.mo Kes.

OMATION by L.
; Hwngwﬁo Iiteratury, 1962, 200 pP.,

GITAL CONTROL OF MAC ; u
n m@ Praha. Statni Nakladatelstvi Technic
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Krajsazmer. Praha.

. Prgha. Statni
Dembovsky 165 illus.,

HNOLOGICAL FUNDAMERTALS OF AUT OMATIC INDUSTRIAL
¥,8. Demianuk. Praha.
Iiteratury, 1962, 600 Pp.,

Statni Nakladatel-
263 illus., 44,50 Kcs.

J.Jiecha andd.

( 3 TION b
_.Eamawﬂbﬁnam.«owwda Technicke Literatury,

illus., 8,40 Kcs.
HINE-TOOLS by. J. T 1 u s ty

2 p., 290 illus., 18,90 Kes. :
CON IWAY RECTIFIER STATIONS by
WﬂﬁﬂwHﬁmﬂwﬂMﬂ.«oHu&ﬂ Dopravy a Spoju, 1962,
4,80 Kcs.

0170 CONTROL ENGINEERING TERMINOLOGY. Fraha.

gaci, 1961, 57 p., 15 Kes.

yse non-linéaire AHOMHHEEPH.MMHmu by J.W.

: a m. Paris. Dunod, 1963, 368 p., 170 illus.,

] 0—
ocessus markoviens (MARKOV'S PR
..c_amaw wu.b m i n. Paris, Dunod, 1963, 204

e des dres carrfs (SMALLEST-SQUARES
g _Bawwwﬁmu.bwwwwm. Dunod, 1963, 356 p., 14

bre et logique (ALGEBRA AND LOGICS) by G-

J ev on s. Paris. Albert Blanchard, 1962,

10 F.
. ; vis: calcul par la méthode “"pdles
h..mwa%ﬂmmaﬂ BY THE ROOT-LOCUS vﬁq..mnww by
8. Albert Blanchard, 1962, 176 Doy 1

ion _ des systémes échan-
a?%enﬁwm mwmwwmwnubup SYSTEM THECRY) by

‘Paris. Dunod, 1963, 165 p.

| nducteurs
de la rbgulation par semi-co
Da@_ueﬁzﬂe.dumu by J. Zgud w.w_m. B. il
8, g&- ._wmwi 140 Pes 129 illus.,
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Aedalels Amplificateur basse fréquence (LOW-FREQUENCY

AMPLIFIER) by A. S ¢ hu r e. Paris, Dunod, 1962, 106 p., 38
illus., 8 F.

5.0, Régulation sutomatique industrielle (AUTOMATIC PRO-
CESS CONTROL) by D.P. E ¢ k m a n. Paris. Dunod, 1963, 408 p.,
249 illus., 68 F.

5481 Elements de commutation génbrale: application aux
systémes de téléphone automatique (GENERAL SWITCHING EIEMENTS:
bHMHHQbHHOﬁ TO AUTOMATIC TELEPHONE SYSTEMS). Paris Eyrolles,
1963, 383 p.

The C.N.A. - French National Automation Centre - has published
in July 1963 a special issue of its Information Bulletin con-

Mmpuwﬂm the following lectures on industrial computer automa-
ion:

- Emploi des calculatrices dans la fabrication. Examen des
calculatrices en service dans le monde & cet usage (Appli-
cation of computers in manufacturing. Review of computers
used in this respect in the world) by Mr. J ar 1l e t o n.

- Signalisations centralisées dans l'industrie (Centralized
signalling in industry) by Mr. Ha r r a n d.

- Contrdle et conduite optimale des centrales &lectriques,

thermiques et nucléaires (Supervision and optimal control
of thermal and nuclear power stations):

a) Régulation et traitement de 1l'information (Control and
information processing) by Mr. M 8 t i v i e r.

b) Contrble économique, optimisation et automatisation des
arréts et démarrages (Economic supervision, optimizing

and automation of starting and stopping operatioms) by
Mr. Grunberger. :

- Contrdle de fabrication du papier par calculatrice (Paper
mill supervision by computer) by Mr. Car r i e r.

- Utilisation des calculatrices dans les programmes de découpe

(The use of computers on cutting machine programmes) by Mr,
Perein,

- Contrbdle de marche de trains de laminoirs (Supervision of
rolling mill lines operation):

a) Automatisation par calculatrices des laminoirs reversib-
les & chaud (Computer automation of hot-strip reversible
rolling mills) by Mr. Ve r s i n i.

b) Conduite centralisfe d'un ensemble aciére - train dé-
. grossisseur (Centralized control of a gteel mill coupled
with a rough-dressing rolling mill line) by Mr. R e ¢ .

- Automatisation de hauts-fourneaux (Blast-furnace automation)
byMr. Carrier.
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42060 Bauelemente der Regelungstechnik. Band II: Korrek-
tur- und Hechenglieder (AUTOMATIC CONTROL COMPONENTS. Vol. II:
CORRECTING AND COMPUTING DEVICES) by V.V. S ol odovni-
k o v. East Berlin. VEB Verlag Technik, 1963, 452 p., 56 M,

4.0.,1.2. Transistoren in der industriellen Elektronik
(TRANSISTORS IN INUUSTRIAL EILECTRONICS) by F. Ber gt o1 d.
Hamburg. K. von Decker's Verlag, 1963, 125p., 20 illus.

IR T [ 09 Einfilhrung in die Physik des Pransistors (INTRO-
DUCTION TO TRANSISTOR PHYSICS) by W.W. G & r t n e r. West-
Berlin. Springer Verlag, 1963, 319 p.,, 182 illus., 44 DM.

420,124 Transigor-Rechenpraxis (TRANSISTOR CALCUIATION
PRACTICE) by G. M 0 e r d e r, Hamburg. R. von Decker's Ver-
1ag, 1962, 124 p., 69 illus., 18,50 DM.

4.0.5.0. Leistungsanalyse elektronischer Rechenanlagen
POWER ANALYSIS OF ELECTRONIC COMPUTING DEVICES) by A.R.V.
Niederberge r, Hamburg. R. von Decker's Verlag, 1963,
142 p.y 43 illus., 34 IM.

4.0.54 10 Rechenanleitung fiir Analogrechner (COMPUTING
METHOD FUR ANALOGUE COMPUTER) by We G 1 1 0 i and R. He r-
sc he l. Konstanz. Telefunken-Fachbuch, 1962, 15 DM.

4.,0.501, Analogrechner (ANALOGUE COMPUTATION) by W. G i-
1 04i and R« Lauber, fest-Berlin. Springer-Verlag, 1963,
423 p., 336 illus., 68 DM,

4.0.5.2, Personaleinsatz in der elektronischen Datenverar-
beitung (PERSONNEL INTRODUCTICN TC EIECTRCNIC DATA FROCESSING)
byM. Kalbermat ten. Hamburg. R. von Decker's Verlag,
1963, 95 p., 16 DM.

4,0.6. Fernsteuerunyg dezentralisierter Objekte (REMOTE
CONTROL OF SCATTERED PLANTS) by V.A. I 1 i i n. East-Berlin.
VEB Verliag Technik, 1963, 120 p., 7 M.

4,0.6. Informationsiibertragung in der Fernwirktechnik (IN-
FORMATION TRANSMISSION IN REMOTE OPERATION TECHNIQUES) by R.R.
Vasiliev and G. Shas tov a. East-Berlin, VEB-Ver-
lag Technik, 1963, 170 p., 9 M.

4,235 guotienten - und Produktanzeigegeréte (RATIO- AND
PRODUCT-INDICATING DEVICES) by ¢. M o e r d e T. Hamburg. R.
von Decker's Verlag, 1963, 154 p., 82 illus., 28 DM.

5+.6:2+5% Automatisierung im Maschinenbau (AUTCMATION IN
MACHINE-BUIIDING) by G.A. S h a um i a n, East-Berlin, VEB
Verlag Technik, 1961, 200 p., 111 illus.
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‘ _ THEORY, TECHNIQUES AND
 ANALOGUE COMPUTATION: Hi11, 1961
As before, full responsibility for editorial policy remains ONS by S. Fifer. New York. MacGraw Hill, ’
with the Editors in the Electrical Engineering Department of P B
the Manchester College of Science and Technology. yBOOK OF ASTRONAUTICAL ENGINEERING by H.H. X ©

The Consultant Editor u_.u“_.wuoﬂouwou Colin Ad ams on and ! Mac Graw Hill, 1961, 1600 mu.w e
the Editor M.G. Har t e y. An international advisory pane e FIGURES by B.S. .
is under the chairmanship of Sir Willis J a c k s 0 n. amwhnm.quwmwub%dwuonﬁobm. 1962, 163 Dey

The annual subscription rates are: 1AL GUIDANCE by G.R. P4itma n. New York.

70 shillings for all institutional, industrial and govern- , 1962, 481 p., § 18.50.
ment establishments and educational establishments outside
the British Commonwealth,

20 shillings for individuals and for educational establish-
ments within the British Commonwealth.

Washing-
4 3.00.

5. Ka =
' OF DISCRETE CONTROL SYSTEMS by
g_u. 1962, 683 p., 182 illus.

=m> ; YNAMICS OF NONLINEAR AUTOMATIC
uwu._waod and B.G. Dos tupove. Mos-

1:1:5.1% NUMERICAL METHODS FOR SCIENTISTS AND ENGINEERS s

by R.W. Hamm i n g. New York. MacGraw Hill, 1962, 410 p. ; m_anaaHom =T s

1+2:2, COMPUTER APPLICATIONS IN THE BEHAVIOURAL SCIENCE. FUNCT 0

PROBIEMS by Y.5. Pugac h e v. Moscow.

882 p.

IIGAT (RY (STOCHA-
APIONS OF RANDOM PROCESS THE

uomwauczm AND BOUNDARY THEOREMS owpzbwmmm

Skorokhod, Kiev. Publication

y, 1962, 216 p. L
BN 770N TRANSWISSION. MosCOW.
..;w_.‘ _ammw wwwmww—% of Sciences, 1963, issue 12,

H. Bor k o . Editor. Englewood Cliffs. New Jersey, Prentice
Hall, 1962, 633 p.

2,0, ANATOMY OF AUTOMATION by G.H. Am b er and P.S.
Amber. Englewood Cliffs. New Jersey, Prentice Hall, 1962,
245.p.

ey 0 SYSTEMS ENGINEERING FCR THE PROCESS INDUSTRIES by
T.J. M“_. 11iams. New York. MacGraw Hill, 1962, 92 p.,
# 4.95.

241454 NETWORK ANALYSIS AND SYNTHESIS by L. We inbe r g.
New York. MacGraw Hill, 1962, 692p.

2.3.2.4. STABILITY IN NONLINEAR CONTROL SYSTEMS by A.M.
Letov. Princeton, New Jersey. Princeton University Press,
1962, 316 p., $ 8.50.

® ANALYSIS. Novosibirsk, giberian department
\d my of Sciences, 1963, issue 1, 51 Pp.

1ING TE HNIQUES. PROCEEDINGS OF THE MOSCOW .
omemwnm m:wpunwawoum of the Moscow Power In:
ue 1, 220 p.

2.4.1.1, LOGIC, COMPUTING MACHINES AND AUTOMATION by Alice- OF CYBERNETICS by A.A. L jaipr un 00y
Mary Hi 1 t o n. Washington, D.C. Spartan Books, 1963, 427 p. natgiz, 1962, issue 7, 236 P.
L SWITCHING CIRCUIT THEORY AND LOGICAL DESIGN. R.S.  OF CYBERNETICS by A.A. Liapunov,

Ledle y,Editor. New York. American Institute of Electrical tgiz, 1962, issue 8, 354 P.

Engineers, 1962,341 p.,% 6.50. : OF CYBERNETICS by A.A. Liapun 0 Vq
2s9ea PROCEEDINGS OF THE FIRST INTERNATIONAL IFAC SYMPO- 4 g.ﬂ.ﬂﬂﬂ; 1962, issue 9, 359 p.

SIUM ON OPTIMIZING ANDADAPTIVE CONTROL. Pittsburgh. The In- T ODS AND CYBERNETICS by A.V. S u 1=
strument Society of America, 1963, 4 10.50 ( & 12.00 abroad). uawmvmmwﬂonm of the Kazan University,

...A ‘,.

4.0.0. INDUSTRIAL PROCESS MEASURING INSTRUMENTS.by G.C.
Carrol. New York, MacGraw Hill, 1962, 454 p. OF CYBERNETIC METHODS IN ﬁﬁoa&%&omwal
4.0.0. INSTRUMENTATION FOR ENGINEERING MEASUREMENT by R.H. b 0. Moscow and Leningrad. Gosenerg

Cerni and L,I. Po st e r. New York. John Wiley & Sens,
1962, 465 p.

4.0.1.2. EIECTRONIC METHODS by E. Bleu ler and R.O.
Haxby. New York. Academic Press, 1963, 620 p.

Pey 106 illus.
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1.2:1% FUNDAMENTALS OF ENGINEERING CYBERNETICS by E.A.
Iakubaitis.Riga. Publications of the Academy of
Sciences of the Latvian SSR, 1962, 287 p.

1%2:% ENGINEERING CYBERNETICS. AUTOMATIC CONTROL SYSTEMS
WITH ADAPTATION OF CHARACTERISTICS by A.G. I vaknen k 0.
Kiev. Gostechizdat of the Ukrainian SSR, 1962, 422 p., 92
illus.

1e2als FUNDAMENTALS OF AUTOMATIC CONTROL AND ENGINEERING
CYBERNETICS by AL\A. Krasoveskii and G.SPOspe-
1 o v. Moscow and Ieningrad. Gosenergoizdat, 1962, 600 p.

1+2:s THE SPEECH SIGNAL IN CYBERNETICS AND COMMUNICATIONS
(SPEECH TRANSFCURMATION FOR COMMUNICATION TECHNIQUES AND CYBER-
NETIC PROBLEMS) by M.A. S & p o z h k o v. Moscow. Sviazizdat,
1963, 425 p.

1.2.,2, BIOLOGICAL ASPECTS OF CYBERNETICS by A.M. K u z i n,
Bditor. Moscow, Publications of the USSR Academy of Sciences,
1962, 238 p.

1262 CYBERNETICS IN MEDICINE AND PHYSIOLOGY by V.V. P a -
rin and B.M. Ba ev s k i i. Moscow. Medgiz, 1963, 119 p.

1e2ePs CYBERNETICS INSIDE OURSEIVES by E.V. Sa parina.
Moscow. Molodaia Gvardia, 1962, 303 p.

2.0, AUTOMATIC CONTROL AND COMPUTING TECHNIQUES . Riga.
Publications of the Academy of Sciences of the Latvian S3R,
1962, issue 3, 164 p.
2.0. AUTOMATIC CONTROL AND CCMPUTING TECHNIQUES. Riga.
Publications of the Academy of Sciences of the Latvian SSR,
1962, issue. 4, 183 p.

2.0, AUTOMATIC CONTROL. THECRY AND SYSTEM ELEMENTS.by N.H.
I vashehenk o. Moscow. Hashgiz, 1962, 628 p., 20 illus.
2D AUTOMATIC AND REMOTE CONTROL by A.V. N e t u s Bt 3y

Editor. Moscow. The Moscow Fower Institute, 1962. issue 44,
307 ps

2.0. STRUCTURE METHCODS IN CONTROL THECORY AND EILECTRIC CON-
TROL by A.8. S hat al o v, Moscow and Leningrad, Gosener-
goizdat, 1962, 408 p.

2.0. AUTOMATIC CONTROL AND COMPUTING TECHNIQUES by V.V.
Solodovniko v,Editor, Moscow. Mashgiz, 1962, issue
S5y, 443 p.

2.0, AUTOMATIC CON'ROL PAPERS OF THE 7th CONFERENCE OF
YOUNG SCIENTISTS OF THE INSTITUTE OF AUTOMATIC AND REMOTE CON-
TROL, 1960, by ia.Z. T s y p k i n, Editor. Moscow. Publica-
tions of the USSR Academy of Sciences, 1962, 527 p.

2931204 AUTOMATIC CONTROL OF CONTINUOUS PROCESSES. Novo-
sibirsk, Siberian department of the USSR Academy of Sciences,
1962, issue 4, 135 p.
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2.3.1.0. TINEAR AUTOMATIC CONTROL SYSTENMS WITH VARIABLE
PARAMETERS by A.V. S 01 o d 0 v. Moscow. Fismatgiz, 1962,
324 p., 24 illus.

2.3.1.08 ELEMENTS COF CONTROL MACHINE THECRY (METHOD CF PO-
LYNOMIAL EQUATIONS IN FROBIEMS CF SYNTHESIS OF AUTCMATIC CON-
TROL SYSTEMS BY MEANS OF DIGITAL COMPUTERS) by L.N. Vo 1 g 1 n.
Moscow. Publications "Soviet Radio", 1962, 164 p., 103 1llus.

2eFal el DESIGN OF AUTCWATIC CONTROL SYSTEMS BY MEANS OF
REVERSE AMPLITUDE-PHASE CHARACTERISTICS vw S8.laae Boregdn.
Leningrad. Sudpromglz, 1962, 337 p., 53 illus.

255250, RANDOM PROCESSES IN NONLINEAR AUTOMATIC SYSTEMS
by A.A. Pervozvanashkdi, Moscow. Plemntglz, 1963.
251 p., 118 1illuss

2e35:2.3, THE GOLDFARB METHOD IN CONTROL THEORY. Moscow and
Leningrad, Gosenergoizdat, 1962, 224 p.

2.342.44 NONLINEAR OSCILLATIONS IN AUTOMATIC CONTROL SY-
STEMS by K.K. B e 1 i a. Moscow. Mashgiz, 1962, 263p.,58 illus.
P A STABILITY OF NONIINEAR CONTROLLED SYSTEMS by A.M.
Let ov. Moscow. Fismatgiz, 1962, 483 p.

Sedwcele APPROXIMATE METHODS FOR THE INVESTIGATICN OF NON-

LINEAR CONTROL SYSTEMS by E.P. Popovand I. Palt ov,
Moscow. Fismatgiz, 1962, 792 p.

2:3.2:44 SELF-0OSCILILATIONS AND DRIPFPT CONDITIONS IN AUTO-
MATIC CONTROL SYST=MS by M.V. S t ar i k o v a. Moscow. lMash-
giz, 1962, 195 p., 46 illus.

2.5.2.4. OSCILIATIONS IN WONLINEAR CONTROLLED SYSTEMS by
V.I. Zu b o v. Ieningrad. Sudpromgiz, 1962, 631 p., 61 illus.
L SYNTHESIS OF DIGITAL AUTOMATA by V.M. G 1 u s h-
k o v, Moscow, Fismatgiz, 1962, 476 p.
24114 SWITCHING CIRCUIT SYNTHESIS THEORY by A.N., I u r a-
8 0 v. Moscow and Leningrad. Gosenergoizdat, 1962, 119 p.,
24,11, INTRODUCTION TO THE FINITE AUTCMATA THEORY by
B.B. Kobrinsikil and B A. Prakht enbyr ot
Moscow. Fismatgiz, 1962, 404 p., 77 illus.

edeTalle PROBLEMS OF INFORMATION TRANSMISSION. Issue 2:

2.4

PROBILEMS OF INFURMATION PROCESSING AND THEORY by V.N. B o-

€ inskii, Editor. Moscow. Fublications of the USSR Aca-

demy of Sciences, 1962, 152 p.

2.4.2.0. PUILSE SYSTEM DESIGN by G.A. B a 8, G.Po M u v o m t-
88V, 1. T ¥ o'g b, AN. B aik.dmn, K. .. 'Pig d kn'n o',
Moscow. Voenizdat, 1962, 268 p.

2+4.2.00 THEORY OP LINEAR PULSE SYSTEMS by Ia. Z. T s y p-
k i n., Moscow. Fismatgiz, 1963, 968 p.
Saabe SEIF-IEARNING SYSTEMS by A.G. I va k hnenko.

Kiev. Publications of the Academy of Sciences of the Ukrainian
SSR, 1963, 328 p., 64 illus,
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2.5.5. PRINCIPLES OF SEIF-LEARNING SYSTEM ACHIEVEMENT. Kiev.
Gostekhizdat of the Ukrainian SSR, 1962, 119 p.

2082425 ELECTRONIC SIMULATORS AND THEIR USE FOR INVESTI-
GATING AUTOMATIC CONTROL SYSTEMS by B.Ia. K o g a n. Moscow.
Fismatgiz, 1963, 2nd edition, 510 p.

4.0.0. STANDARDIZED AUTOMATIC SYSTEMS FOR MEASUREMENT AND
CONTROL (OF TECHNOLOGICAL PROCESSES by K.B. Arutiunovy
and all, BEditors. Moscow. Teplopribor, 1962, 235 p.

4.,0.1.0, ELECTRIC CONTROLLERS FOR INDUSTRIAL PROCESS CON-
TROL by E.K. K r u g and O.M. Mi n i n a. Moscow and Lenin-
grad. Gosenergoizdat, 1962, 335 p., 54 illus.

420072 FUNDAMENTALS OF CONTROLLED SEMI-CONDUCTOR SYSTEM
DYWAMICS by A.A. Bu 1l g a k o v. Moscow., Publications of the
USSR Academy of Sciences, 1963, 220 p.

4,0.2.0. NOVELTIES IN PNEUMO-HYDRAULIC AUTOMATIC CONTROL
by M,A. Aizerman , Editor, Moscow., Publications of the
USSR Academy of Sciences, 1962, 160 p.

4.0.2.1. HYDRAULIC COMPONENTS OF AUTCHMATIC CONTROL SYSTEMS
by I.M. K r a s 0 v. Moscow. Mashgiz, 1963, 163 p.

4.0.2.1. ELEMENTS OF HYDRO-AUTOMATICS by M.D. Lemb e r g.
Moscow and Leningrad, Gosenergoizdat, 1962, 128 p., 26 illus.

4.0.2,2, PNEUMATIC SYSTEMS OF INDUSTRIAL PROCESS AUTOMA-
aHmz &wmw.u. Bezhanov. Moscow and Leningrad. Mashgiz,
1963, 2 P.

- 4.0.5.0. COMBINED COMPUTERS (PROCEEDINGS OF THE 2nd AILL-
UNION CONFPERENCE ON THE THEORY AND METHGDS OF MATHEMATICAL
SIMULATION, 1st - 4th November, 1960) by B.Ia. K 0 g a n, Edi-
.nmmm Hmwwo!. Publications of the USSR Academy of Sciences,

L ’ ﬂ!

440540, COMPUTING TECHNIQUES by E.I. M am on o v, Edi-
tor. Moscow., Gosatamizdat, 1962, 147 p.

4.0.5.4. AUTOMATIC CONTROL USING COMPUTERS (SYNTHESIS OF
TIME-OPTIMAL SYSTEMS) by Iu. G. A nt om o n o v, Leningrad,
Sudpromgiz, 1962, 340 p.

4:.Ts1e50 DESIGN AND TUNING OF EIECTRONIC CONTROLLERS by E.I.
Baranechu k., Moscow and Leningrad, Mashgiz, 1963, 371 p.

4.7.6.24 SYNCHRO-TRACKING SYSTEMS OF INCREASED ACCURACY
by A\AbAkhme t zhanov. Moscow. Oborongiz, 1962, 212 p.

5¢5.3.1, AUTOMATIC AND REMOTE CONTROL. Issue 3: NUCLEAR
POWER PLANT CONTROL SYSTEMS by E.V. P i 1 i p¢ h u k, Editor.
Moscow. Gosatomizdat, 1962, 107 p.

5960y AUTOMATIC CON!ROL OF PRODUCTION PROCESSES by V.P.
Luk1lamnov. Moscow and Kiev. Mashgiz, 1963 100 p.

6.3, HUMAN PHYSIOLOGICAL FACTORS DETERMINING THE CRGANIZATION
OF A MACHINE CONTROL STATION by O.A. S i d or o v. Moscow.
Oborongiz, 1962, 363 p., 58 illus.




