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SCIENCE AND THE ACCELERATION OF TECHRICAL PROGRESS

: Author Unknown
: \ 'y M question v:n put‘wa-
, to a grouwp of physicists from a mm-
,:’@ different cities in the

L ]

country :
la&:ux opinion, should be dons to
contribution of Soviet scéience

w scientific and technical pro-
replies of the participuu of
this infommal round table are given boh-e

The Scope of Research \

- B, Pr 7 o Institute of Problems of

of ' ' of the ‘ of Sciences of the
gkrainian SSR. “The prisary stimulus to scientific and technical
progress is to be foumd the kind of long-range fundamental scienti-
thc m. the practical significance of which may at first not
m Pntduhrly evident. Let us cite a typical example. About

s ago the dislocation theory wvas developed. The prevail-
ing viu, Mn the initial stages of its refinsment, held that it

> was extremely umnlikely that this theory would ever contribute signi-
ficantly to a .solution of the essential problems of materials
science. In fact, the very existence of the dislocation itself was
regarded with considerable scepticism. Today this theory is at the
. very heart of solutions to a wide range of practical tasks.

*3o less important is the abili*y to guide sucoessful concrete
* jdeas through to their large-scale practical implementation. An
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instruetive example of s kiad of !onov-thrmgh un be seen in
the work of the outstanding Ukrainian scientist Ye. 0. Paton and
his associates in their development of the sutomatic flux welding
method into a full-fledged scientific methodology.

*The departmental breakdown of work projects into the twin
categories of long-term and applied-engineering ought not to be.
absolutized. It is not administrative association with a parti-
cular branch or department, but personnel that is the determining
factor in an organization's creativity. It is very importaat that,
wherever expsdient, every institute have the resources to see its
theoretical scientific developments through to practical fruition.
To this end it is necessary, in our opinion, that orgnuuuou
involved in scientific research be able to call upon well quppod
design offices, prototype production facilities, and ~ if its staff
is working on some radically new technical imnovation - an anuto
tsam of instructors capable of giving on-tln--pot p:odnctl.cn assise
tance at plamts and factories.

“The main thing, in our view, is that the theoretical as well
as the practical pecpls became as involved as possible and play a
more active role in the solution of these caginur:lng and phystcn
problems."”

Avoid Lost Time

V. M. Tuchkevich, Director of Physical- ) te
Corresponding Member of the Soviet Academy of Sciepces. “According

to our system, the implemantation of any new scientific idea passes
through a number of successive stages: the laboratory — the branch
institute ~ the plant. And quite often the idea runs into cbhstacles
at each stage. -

“If the concept originated in the laboratory of an academic
institute or vuz (Taanslator's Kote: wue - higher institute of
Leaxning), it is by no means always possible to damonstrats its
appropriateness or practical feasibility in a reasonably short
time. This is because not svery laboratory has the squipment
necessary to this end.

PTD-AT-23-259-70 2




JE—

"Negarding the second stage, at the branch NIX (Taanslatoa’s
Note: mMEX - Sclentific Rescanch Inatitute), it may happen that
the tachaical pecple there aren't iaterested in daveloping an
‘outsida~originated’ idea. Often it is a matter of months before
both sides can reach ar agreement on all aspects of the technology
amd design.

*rinally, there is the terminal stage, the plant. Here, based
on the eguipment and tooling presestly available at the plant, the
enginsering staff will occasionally revise the technology and, in
scme ciqa. even the design. The result, still further delay.

'It dooc not follow that even series production of a new item
n.euaruy u- practical acosptance of that item. In fact,
simply hu.-_ it has beea produced, a component or instrumseat 4oes
sot astameticeliy hevoms useful to a customer if the equipment for
Mtthhﬂhﬂquyctinpmm This was the
sage, to cits ome mh. of the high~power semiconductor tubes
develaped st owr ipstitute. PFor two ysars the plant manufacturing
“t‘.mm you might say, for the 'shelf.' The
situation m nly vith ﬂn appearance of the rectifier units
for mmh and electric trains. In a word, lack of coordins-
tion and m in the efforts of numerous rasearch agencies,
bramch institutes, and production facilities poses a major obstacle
to the practical implementation of many scientific achievements.

*7¢t would appear that in many instances important national
econmmic problems might best be solved by abandoning this step-by-
step processing of new ideas. 1In our opinion, task forces might
be ‘set up, which would continue their work only until the completion
of a specific project. These task forces should include representa-
tives from all interested organizations and agencies, fram the
Academy of Sciences to the plant level.

*"GQuite instructive, in this regard, is the experience we §a1md
in the dewelopment of the semiconductor currerit-frequency converter.
To meet this task, we establishad a task force which included staft

workers from our institute and from the Power Instituts, along with
‘plant-level technical personnel. The entire work, from the conceptual
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stage to production of a pilot model, was acoomplished in a very
short time."

In Cooperation with Engineers L

B. D. Andronikashvili, Director of the Institute of Physics,

Nember of the Academy of Sciences of the Georgian SSR. ‘“The rate
of scientific-technical progress is affected by a variety of factors. L

One of the principal deficiencies in many scientific establishments
is insufficient attention to the development of new experimental
methodologies for the discovery and analysis of natural phenomena.

“At our instituts we developed spark chambers, of the streamer
and wvide-gap type, which are now used with all accelerators. An-
other kind of instrument was designed for work in ths area of high-
ensxgy physics — a discharge-condeasation m. cm bf campet-
ing, in a number of applications, even with the familiar hpdroghs
bubble chamber. Ne have proposnd original metheds for stwdying the
strength characteristics of metals and alloys at lov teligivatures
and have built sensitivity wicrosalorimeters to permit €is formuls-
tion and solution of uturly nev problems in the area of biomacrowole-
cular physics. : .

"Unfortunataly, the instrument-manufacturimg industry has shown
little interest in the production of these new devices. To cite a
specific cass, our institute worked on the develogpment Of an apparatns
which, based on the behavior of a radicactive signal throughout a
production cycle, would signal the manganese concentration in the
rav material, in the concentrates, and in the fsrroalloys. What
was the result? PFar less time was required for the R&D phase of the
projact then for the introduction of a prototype model &t ons of the
Chiatura concentrating mills.

“It often happens that the practical implementation of scienti-
fic developments is left to scientists who do not understand the .
production aspects of the problem, or to sngineers who are not -
familiar with the principles underlying the new machine or equipment. .
We have alresdy submicted a proposal tu the sffect that in such cases ¥
mixed teams of alternating ..embership should be formed, to-include
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scientific perscnnel and production-oriented enginsers. As the
work proceeds, the niumber of scieantists in the group should de-
crease, while the number of production engineers, well acguainted
with the prospective envirommental conditions of the equipment
under development increases. It is our beiief that an approach

of this kind would 4o much to meet the requirements of satisfactory
scientific and technical progress.”

Frem Department to Shop

I. n ki tment irman of the Tomsk Institutse

of Medio EBlectronics and Electronic Enginsering. "Here is a letter
we recantly received: 'In lins with technical assistance procedures,
we regusst that you send operating imstructions for the PTU-8G “"Tele-
glan" industrial talevision aystem, as well as information regarding
its tost, the mgnufacturing plant, and the enterprises at which it ie
M in use.' The inguiry came to us-fyom the Kuznetsk Metallur-
gical Cambine.

“Our reply was a factual one. Portable television systems which
osm be used to view the insile of pipes and various countainers do
exist. The rq—n is one such system; the letter "G" in the designa-
tion stands for "gornaya” ["mining®) (Taanslator's Notfe: The remain-
ing fettens "PIU" ia the same designation are the initial letter: of
the Rassian wonds {or "poatable ielevision system™). This 'Teleglaz’
{*Tele-Eys'] can be inserted into & shaft 100 millimetars in diameter.

"This system (it vas shown at the VDMKh (Taanslfator's Note:
VOORh - Exkhibit of National Ecomomic Achievements)) was developed
by us on an order fram, and with the assistance of, the Institute
of Mining of the Siberian Branch of the Soviet Academy of Sciences.
OCther similar devices have besn used at aircraft factories, at
chamical plapts, and at the I. V. Xurchatov Atomic Energy Institute.
This last 'Tole-Rye' of ours, the tenth of the series, is the
smallest. Its pick-up camera is designed in the form of a metal
cylinder 23S millimeters in diameter. The entire uni%, with cable
and remots receiver, will fit in a hriefcase. It plugs into a
normal power outlet and in the field is fed by a 11-volt storage

battery.
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*with regard to the second part of the question, about the
manufacturing plant, thus far there is, regrettably, no msnufactur-
ing plant, although our own in-house production facilities are
limited and unable to satisfy even the internal dsmand.

*what should be done? A system clearly delinsating the various
areas of responsibility should be set up; who is o proposs new
ideas, who is to carry out the ressarch and development work, and
who is to ses to series production. All these activities must be
subordinated to a single coordinated plan, with common incentives
provided for everyone involved in the projected new item. And
while in the case of the branch institutes these problems are solved
in accordance with the economic reform program — as indicated by the
experiencs of the electrotechnical industry — effective lines of
communication must also be sought for vus-centered research organisa-
tions.

*Today, in our opinion, the process of bringing a new item
from the wvuz laboratory into actual production must still involve aa
intermediate step ~ an organization or firm capable of assigning and
remuperacing the work at ita various stages of completion. We oom-
sider the satablishment of such financially self-sustaining firms to
prowmote the purposes of scientific and technical progress to be a
measure of great timeliness.”
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The article discusses certain of the problems encountered in
bringing & new technological comcept to the practical hardware
stage in the USSR, A number of management and administrational
difficulties inherent in the existing chain-of-casmand stiucture
are bricﬂ; di:cussed. Particular attention is called to the
PYU-8G "Teleglaz® miniaturized television system (with a pick-~up
caaera in the farm of a metal cylinder 25 mm in diameter), which
can be inserted into a shart 100 mm in diameter for the pec-
tion of the interior of pipes and containers, This unit is

#aild to be the tenth of a series.
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