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TRANSL ATION

The following definitions apply for the cranslicereted organizational
entities included in the text:

chast' [voinskaya chast'] -- Administrative, line, and supply unit
{yedinitsa) of the [branches] of troops, which has a number and
banner, e.g., a regiment, separate »attalion (batal'on, divizion)
and troop organizations equal to them.,

ob"yedineniye [operativnoye ob"yedineniyel -- Large~scale unification
of various soyedineniya of the branches of troops, which is non-

permanent in compousition and is intended to conduct operations in
a war. '

podrazdeleniye ~- Troop unit of vermanent organization and homogeneous
composition in each branch of troops, which unit forms a larger
podrazdelenive or a chast'.

soyedineniye [soyedineniye voyskcvcye] -- Combination (soyedineniye)
of several chast' of one or various branches of troops into a
permanent organization (division, brigade, or corps), headed by
a command and a staff and ingluding chast' and podrazdeleniye of
auxiliary truops and s:irvices necessacy for combat operations.

Source: Russian-English Dictionary of Operational, Tactical and
General Military Terms, 1956.

=

. -— \‘ . - N
RO25  COMMERCE : F
; Ir JAN24

. - § ]
il 4o 1 CY=S 655'/l ' : Al 1967
T .} G “Lﬁbc_ w U Wy
\ b . - S - - EV

' POIM]S PRREVIOUS EDITIONS OF THIS FORM AND =
FORM 15. 1 ARK OBPOLETE.

e \0E89

o 3

e,




Best
Avalilable

Copy




J=0910 Page 2
Tekhnika i Vooruzheniye, No. 8, 1966, pp. 1~-3

THE GOAL FOR REPAIRMEN

The decisions made et the XXIII Congress of the KPSU are having an ever-
increasing influence on the life of our cocuntry. Milliions of Soviet people
sre wholeheartedly and energetically striving to fulfill the scientifically
developed plan set before them by the leninist Party. Already there is good
news about new labor accomplishments., The flame of Socialist competition is

burning ever brighter in the attempt to fulfill the new five-year plan ahead
of schedule,

The XXIII Congress of the KPSU emphasized that the defensive might of the
country depends on the strength of the economy. This is especially true in our
times when weapons are becoming more complicated and expensive, with their pro-
duction demanding a high level of scientific and technical development. The
Central Committee of the Party and the Soviet Government, cousidering the
present international situation, will, during the next five-year plan, continue
to strengthen the defensive might of our country, maintaining our Armed Forces
at such a level so that they can deliver a crushing blow to any aggressor if

he should interrupt the peaceful work of our people or the peoples of the
brotheriy Socialist countries.

The workers of the military repair enterprises which are rebuilding
military equipment and weapons are playing a great role in strengthening of
the defensive might of the country by providing this critically needed support
to the army and navy. Having determined what tasks are outlined for them in
the new five-year plan, they are searching for methods of increasing the
economic effectiveness of labor, are trying to shorten repair periods and are
trying to improve the overall quality of their work. .Experience of the leading
repair enterprises has proven that this can be successfully accomplished. Am
example of an outstanding repair enterprise 18 the orz headed by Engineer
Colonel I. Vorontsviy. Many of the indices of this enterprise, such as the
cost price of the repaired items, increased labor production and total amount
of repaired materiel, hawe been pointed out as a goal for other enterprises
that are rebuilding like items. After assemblies have undergzone capital repair
in this enterprise they are as good as new. The Collective was awarded a Red
Banner for achieving labor successes by the Council of Ministers of the USSR
and the VIsSPS (All--Union Central Council of Trade Unions).

Real possibilities for increasing the economic effectiveness of production
exists in other repair enterprises. Increased effectiveness will be the direct
result of raising the technical level of production and incorporation of the
latest scientific and technical achievements as soon as possible,

The battie for speeding up the techrical progress include such problems
as improving the quality of production, increasing service life of nachines
and providing for more reliable performance. Solving thece problems is not
only important because it will raise the productivity of all the laborers; it
will also have a prou._unced economic effect as it will be the equivalent of
additional production ol new articles, It is sufficient to say that, thanks
to the increased potential of airplane motors which have been produced in the
last three years, our country will save almost 2,5 million rubles. This is a

concrete example of what can result from the creative effort of the standard-
bearers of high class production.

It 1s within the power of each repair enterprise to achieve a basic
improvement in the reliability and service 1ife of reduilt items. 7There are
hidden reserves in ths new technological processes as shown in the following
examples, After several repair plants had been helped by scientific workers
from the Voyenno-Vordushnaya Akademiys imeni Professor N. E
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several sclentific research organizations in incorporating new technological
processes there was a considerable incrcaze ia the reliability of the rebuilt
items. For instance, using an air-ctable covering (applied with VKR-7 or VKR-9
glue) on the fabric airplane fuel tanks lowered the reject rate by 30%.
Detection of magnetic-suspeunded mutter on parts helps in finding cracks under
layers of chrome. Chemical nickel-plating, the eddy current methcd of testing,
reinforcing parts by riveting - all are rescerves that will raise the quality

of rebuilt equipment.

One of the departments of the Vecyennoy Akadenii Bronets-loviykh Voysk
(Military Academy for Arrcred Troops) has maintained creative liaison with
repalr enterprises, The scientists of this department have helped initiate
the system of double electrode welding of parts by using a fusl., azent,
have helped speed up the electro-chemical and chemical processes, and deter-
mined how to repair learing bushings with an alloy SO0S 6-6. One of the enter-
prises requested that the students of the Academy take on research projects to
determine the best methods for reorganizing the divisicns and sections of the
enterprise., For example, Captain A, Ignattsyev and Senior Lieutenant N, Zenin
based their project on the topic - Experimeatal station for tank diesels,
During classes on repair the students participated in rotionalizer work, con-
ducted consultations and used any other measures that would help incorporate
scientific and technical achievements into production.

It is well known that mechanization and automation are very important
factors in increasing productivity and makiag work easior. Much has already
been accomplished in this area but the raise in the ievel of mechanization of
the basic and auxiliary work is still not great. For example, in the self-
supporting enterprises of the engineer troops approximately 30. of the work
was conducted by hand in the year 1965. Such a situation has a serious braking
effect on the increase of the productivity of labor. This is particularly

intolerabie in those enterprises that have been sufficieatly supplied with i
equipment,

In struggling to incrcase the productivity of labor the repair_workers in
one of the industries placed before themselves the mission of organizing each
working place .o that the worker could complete lils daily work in one hour less
time, With this in mind, they conducted an exchange of opinions on the con-
struction of the work benches and the layout of the tools and then they arranged
the working areas in the most efficient manner and incorporated a series of
other suggestions on the organization of the work. The experience of these
vepairmen was then put into effect in all of the other enterprises in the area.

This example points out the tremendous significance ¢l scilentific organi-
zation ¢f labor (NOT) for increasing the effectiveness of production. However,
tiiere are facts that point out that in many areas the scientific organizstion
of labor has been given little attentfon., Often even the organization of the
individual work area is not sciencifically planned. The time has ccme when we
must incorporate the scientific organization of labor in those areas where you
often see idle equipment, in areas where the work is diflicult or harmful, or
where the cost price of production exceeds the plan and also in those primary
areas on which the activity of the enterprise depends. To achieve this goal
ic is necessary to form creative brigades which will study and analyze the
organization of labor and then come up with ideas to improve this organization.
Those repair enterprices are on the right path that have created sll-factory
soviets for NOT which are composed of phyziologists, psychologists, sociologists,
artists and modelers to undertake this important task.
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" Communism begins in those places,’ stated V. I. Lenin, "where there is
selfless, det>rmined, hard labor, concern among the ranks of the workers about
increasing the productivity of labor, about safe-zuarding each pyd of grair, ’
coal, iron and other products..." These are leninist ideas about the unceasing
battle for economy of things both large and small, for the careful analysis of
the activities of the Soviet workers., The battle for rational use of the basic
funds, raw waterials and goods, for decreasing production expenditures will,
in the final accounti . increase the effectiveness of production. The repair-
men remember this and wili assume increased obligations in honcr of the 50
years of Soviet power. Thus, the repairmen of the enterprise, where the chicf
is Engineer Colonel Ye, Kaplan, heve economized material which axounts to 1.5
percent of the planned cost of the produced goods.,

The tank repairmen in one of the industries are battling for economy over
that called for in the plan to the amount of 25,000 rubles, and will save 8 tons
of ferrous and .5 tons of non-ferrous metals. In several of the enterprises up
to 50 percent of the parts were rebuilt with their ¢wn force. This peruits
effective use of the equipment on hand, helps in the growth of productivity of
labor and lowers the cost of repairs. The enterprise headed by Enzineer Colonel

_A. Chuprikov achieved economy of approximately 14% from only the rebuilding o
parts, .

The effectivensss of production depends on the rational use of the basic
funds, goods and raw materials, and on decreasing production expenditures per
unit. Yes, each percent of decrease of expenditure in industry increases our
national fund by more than 1.4 billion rubles, This is the reason that it is
so important to develop massive participation in the quest for economy and
thrift. This will permit rebuilding of greater quaitities of equipment and

wveapons with a significant szving of government means.

In the advanced guard of the thrifty are our inventors and rationalizers.
They have taken on a large role in the devclopment and improvement of the
technology of production, in increasing the productivity of labor., We must
continue to create the most favorable creative conditions possible for the
fruitful activity of the inventors and rationalizers and the members of the
scientific-technological societies.

The XXIII Congress of the KPSU has called for the Soviet people to celebrate
two important dates - the 50th Year of the Great October Revclution 2nd the 100th
year since the birth of V. I. Lenin - with wide spread competition, movements for
Communist labor, new achievements in the building of Communism., In the ranks of
the competitors - our army and navy repairmen., They are taking on such obli-
gations as Zulfillment of plans ahead of time, increasing the productivity of
labor, achieving eco:::av over that celled for in the plan and of receiving
profit from each rebuilt item. The main goal of the obligations of the com-
petitors is to increase the quantity of rebuilt assemblies, parts and machines;
to have no defects in their production, and introduce complex mechanization
for loading and unloading of material. The obligations of the repairmen call
for a decrease of hand labor, introduction of mass production methods and
increasing the technical level of production.

In this competition the repairmen seek higher and higher goals, putting
fortk their labor for their beloved country and thus help to strengthen its
defensive might,

S N K Sl v e L EL

ot s




J-0910 Page 5
Tekhnika i Vooruzheniye, No. 8, 1965, p; . 4-10
THE HIGHEST STATE OF READINL..

by Lieutenant General of Aviation, N. Skomorokhov,
Twice Hero of the Soviet Unicn, Delegate to the
XXIII Congress of the CPSU

As noted in the Declaration issucd at the Meeting of the Political Con-~
sultation Committee, which was attended by guvernrental representatives of the
members of the Warsaw Fact, the current policy of the USA is a direct threat
to> peace in Europe and is dangerous for the people of Europe. This policy is
even more dangerous because it is supported by the treaty with the military
forces of Western Germany. Between the American imperialists and the Boan
revanchists there is a bi-lateral union, in which each of the partners urge
the other toward more risky adventures.

Western Germany has a half million Bundeswehr and a forced military
economy which is preparing a base for production of their own nuclear weapons.
And in the meantime on the Rhinc River you can hear louder and louder demands
for access to nuclear weapons and about the so-called "equal rizhts" {in the
development of the nuclear strategy of NiTO, The policy of the Bonn leaders

is to receive such weapons and with their aid revise the results of the Second
World War,

Thus, a very sr.cll strip of land contains the armed forces of the aggressive

NATO bloc and the defensive organization of the Warsaw Pact. Provocative acts
can be expected at any momeat. This gives the soldiers in the Soviet Forces

in Germany a special responsibility for maintaining an unsleeping vigilance and
a high state of military preparedness. There are many outstanding personnel in
the Air Force in this region. They are all prepared to conduct decisive
military action in modern war. This was attested to, in particular, by the
results of the combined exercise October Storm conducted by the armies of the
Warsaw Pact. In this exercise the activity of the Soviet pilots received a
high evaluation from the combined commanders, They were masters in the art

of intercepting and destroying their airborne targets at various altitudes,

The engineers, technicians and mechanics proved that they could quickly prepare

the planes for flight and service them in conditions which were very similar to
combat,

In its basic construction and armament the present-day airplane is a very
complicated piece of equipment. In the modern airplane there are thousands of
various aszsemblies, some of which must be built to within an accuracy of one
micron, there are hundr=ds of bulbs, transistors and wires, dozens of automatic
instruments which must be adjusted for not only the stress of flight (speed,

altitude, force of gravity) but also for atmospheric conditions (temperature,
air pressure and dampness).

The new equipment demands that each person who is preparing the plane for
operations and flights must have excellent theoretical k-owledge and practical
skills and must be an ex;yert in maintenance. The failure of a microswitch or
one of the warning lights could cause one of the assemblies or systems to fail.
The failure of one of the systems will, as a rule, make flying the airpline
very difficult and in some situations could create a dangerous situation vhich
could only be solved by an experienced pilot.

The operation of the equipment w!thou: accidents and breakdowans - the
most important task of all aviators. In order to achieve this, thers must be
an increase in the use of tasting instruments. DBut before incorporating this
it 1is necessary to resolve a wvhole series cf organizational sad technical
problems. You must designats vhich specialists, in vhat period of time and to
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what extent the checks should be conducted, how should the changes in the
testing instruments be analyzed 30 as to be able to correctly evaluate the
condition of the airplane assemblies and systems,

The officers of the engineer-aviation service have worked out a list of
parameters pertaining to systematic changes in highly precise instruments;
have determined the technology of measuring and the methods of analysis; have
selected the apparatus (including self-registering and defect detection); and
have prepared a series of stands and devices. In order to conduct the checks
quickly the apparatus is placed on trucks.

All of the messurements are noted in a journal and compared with other
checks conducted in the past. A careful analysis of gradual changes in the
parameters will help prevent an assembly from exceeding the permissible norm
and thus prevent a breskdown of the equipment., In conducting such an analysis
a group of instnment operators, headed by officers V. Priyemov, V, Sabodazh,
2, Stepanov and A, Medvedyev, wers able to determine individual dc'lctonciu
{n ths equipmant before it actually broks down,
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Captain F. Zinov'yev - an experienced pilot. But, in spite of
his rich practical experience he still spends much time on the
ground in preparation. In the picture: Captaia Ye., Kozhayev
(on the right), Commander of an Aviation Squadron, and Captain
F. Zinov'yev conduct training in the cabin of the airplane.

Photograpa by L. Chupin

Continuing work {n this direction, officers V. Bukharov, Yu. Solov'yev
and L. Dmitriyev sre increasing the number of checks made by instruments and
are searching for new methods of improving opcracional reliability of the
equipment. The officers A. Nikolyenko and A, Tyryshkin have constructed a
testing-checking irsrrument (KPU) which allows you to check the assemblies
vithout taking f' -1 = of che airplane. This {nstrumc:t has not oanly imvroved
the quality of (' o« . «, decreased the tima required and nunber of specialiscs
occupied wizh this worc dout has also fully excluded the possibility of making
any sistakes {a disassembly and assembly of the tested part.
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Successful completion of the military training mission depends to a con-
siderable extent upon how well the pilot maintains the prorcr spoad, altitude
and force of gravity while ccmpleting the maneuve:, Therefore the aviators
are making more use of gun cameras, -~rom:tric recorcers and other instruments.
Not too long ago this equipment was used only on special exercises or during
check flights, but at the present time they ar- used in daily flight training.
Much initiative and perseverance was shown by ti.» officers V. Chichkan and
A. Tsybul'nik when they created the necessary conditions for the pilots so that
there could be an all-encompassing analysis of their flights. In a specially
equipped room the pilots can examine the film from his gun camera, check his
barometer readings and other self-registering instruments and thus re-create

the entire picture of his flight, conduct a self-analysis and learn from his
mistakes.

From month to month therc is an increase in the chast' of classified p'lotes,
technicians, ........., commuaicaticas speclalists and rear ares specialists,
For instance, in one of the chast' there are orly first and second class pilots
and more than 95% of the technical personnel are classified specialists. There
is an increase in the number of outstanding wings and groups. The personnel in
the podrazdeleniye commanded by Captains B. Obolyenskiy, L. Solomakh, V. Veselilin,
Captains in the Maintenance Service, V. chizhikov and A. Lastochkin and seanior
technical-lieutenants Ye. Pashko, V. Akulsv and V., Naymcv are all outstanding
examples of people that have fulfilled their military obligations.

As is well known, the milita:y mission assigned to the aviation chast'
must Le, in the final account, accomplished by the pilots. Howevcr the results
of their work not only depends on their own personal mastery but alsoc on the
mastery of the techaiciaans, mechanics, officers aud soldiers in the Command
Post, the radio-location and radio-technical pod.azdeleniye and the rear area
speclalists., Fach of them must work with corslicated equipment which he must

thoroughly understand. Therefore, technical preparation must be given special
attention,

The -1ilots, staff officers, political workers, technicisns and mechanics
must continually study their equipment to the extent necessary for each category
of equipment. In line with the widely accepted forms of technical training
{(for officers, planned individual study and group activities; for soldiers and
sergeants, group activities and practical exercises), consultaticns are organized
and conducted by well prepared engineers. One or two tizes 1 year, before
starting a new task, traianing sessions are conducted. Tha amount of time

allotted for these sessfons depends on the complexity and ncwness of the task
that is before thea.

They slso can improve their technical knowledge dy attending evening classes
in the technical universities and by lectures. Experience has stowvm us that in
working out the lesson pians for the evening university classes or lectures it
does not pay to deal cnly with theoretical science. Ia the majority of the
evening university classes or lectures topics are planned oa such subjects as
practical serodynamics, theory of jet enj.nes and {ncreasing the knowledge
(on a theoretical basis) of a:tual types of equipment. The officers are esager
to attend such classes. Therefore, each topic {s closely connected with
practical vork and fs accepted much better thun 1f ft deslt oaly with pure
theory. Also, if someone misses on2 of the classes for a reason such as guard
duty, sickness or leave, then he does not have such a difficulc time mastering
the scheduled topics.

At the present time there are wore and more classes preparing juaior
specialists for their examinations for higher classificatioca., These classes
sre organized so that specialists that have approximately the same lewel of
learning are grouped together.
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The aviators from one of the chast' found an interesting mothod of dis-
cussing technical questiona, On flight days the flying and engineer-technical
personnel assemble a display of the various systems, parts and instrumencs in
the rest area, Under a sign,"HOW DO YOU AMSWER THIS?" were posted several
questions pertaining to the items in the Jisplay. The pilots ecjerly entered
into discussions, debated on the various questions and thus brought out all
the important points.

Another useful form of training is a critique where all possible malfunctions
of the equipment are analysed. During this critique the off..ers must recall from
memory the construction of all of the parts and systems and analyze their funce
tions; sometimes the discussion centers on the theorstical operation of the
equipment. Such critiques are of great value and create interest and love for
the equipment of our couatry.

Military action conducted in conditions of nuclear warfare may require that
airplanes land on ajirfields vhere there are ground control systems but no
engineer-technical staff capable of servicing an airplane of that given model,
In this case the pilot must personally prepare his aircraft for the return
£14ght or be capable of supervising the work. Therefore he must have excellent
knowledge of the airplane in order to be able to supervise such operations as
replenishing POL products and compressed gases, reloading the ammunition and
pre-Llight check.

In order to help the pilot conduct these operatious a special check-list
has been written. As far as this type of training is concerned, it should be
conducted in the following sequence: missile launcher {nspection and refilling
the fuel, cocpressed gases, nitrogen and oxygen containers, All of these
operations must be repeated until the pilot receives an "excellent” evaluation
score. Experience in conducting training has shown us that it is absolutely
necessary for the piloc to master these operations.

The high quality of training depends directly on the training zaterial
that is available., The pilots have paid much attention to perfecting =his Lase.
In each chast' the pilots, engineers and other specialists have theamselves built
training classrooms for serodynamics, preventive r:i{ntenance, flight coantrol,
flight gunnery, tactics, means of protection from muclear weapcus, planning,
engine operation, radio-electronic equipment and armament.

Listed below is an example of a training base established in cne of the
chast', In order to study new equipment twice as many classrooms were needed,
Where can you find that many classrooas and how can they be equipped? Initiative
will help. Next to the staff headquarters vas a half-ruined building. The
aviators decided to rcbuild it with their own hands. Ia the group of :viators
were found brick-layers, plasterers, painters and carpenters. The work progressed
rapidly and wvithin a short period ycu could hear tha socund of a bell, signaling
the start of classes. Five groups of pilots, technicians and mechanics begasn
to study nev equipment in the nev classrooms.

Under the leadership of the officer L. Sharopov, an enthusiastic group
built wvorking models of all of the navigstional instrumnts, sutoastic assemblies
and electronic equipment. The rationslizers have built s working training aid
for studying sir-to-air sfissiles. With the help of this training aid it is
possidle to conduct the entire operation from locking on the targ:t to its
dastruction.

A sigaificant belp in training the personnel {s a device known as aa
exsminar--epeater. The officers B. Merkulov and L. Sharapov wvorked out an
original attechmeat vhich permits the pilots to wvork out the correct sequence
of operatioas necessary ia the cadin of sn afrplane.
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While training the pilots for flving, various types of trainiag aids are
used, The pilots work out problems of flight on them and =usi calculice what
their action should be in any type of a situation that may arise. Training
helps them make the correct decision vhen it is necessary, during actual flyirg,
to quickly maneuver the airplane or resct to an unexpected threat that arises.

It must be said that the training aids have somewhat lagged behind the
development of airplanc equipment, During the course of traininj new types of
wmaneuver arise which have not been worked out in the flight trainer. Such
backwardness is not pcrmissible and the rationalizers are successfully liquidating
this unfortunate situaidon. The officers A. L'Yachkov and A. Kirichyenko have
modernized the trainer in which the pilots work cut complicated types of msreuver.
The officer 1. Koryetskiy re-equipped a trafner so that the gun-sight could be

us d more effectively and the target detectemc NOT REPRODUCIBLE ,
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This airplane, vhich is serviced dy Technical lieutensnt ’
V. Kuz'minskiy, has been selected as - OTLICHNIY . I: is alwvays

rcady to fly. On the picture: Technicsl Lieutc.ant
V. Kuz'minskiy checks the sirplane prior to the flight.

Photo by L. Chupia

The officers of the engineer-aviation service are trying vith all their
might to fmprov~ the organization of labor. This {s completely understandadle,.
If the smallest particle gets into the hydraulic systea then the entire system
of the plane may malfunction. At the preseat time the personnel work {n white
coveralls. At the same time they are improving the planning and production
processes. A chart has been worked out for all of tne bdasic operations con-
ducted by the various types of specialists. It must de poiated out thst the
chart curreantly being utsed ia the TECh (Technicsal maintensnge uanit) provides

for a saving of time, permits timely completion of all of ths work and more
evenly distributes the workload.
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A powerful stimulus in increasing the creative activity of our military
peraonnel is socialist competition. Even in the period prior to the XXIII
Congress of the KPSU, it was undertaken by the personnel of all of the chast',
without exception, The pennant awarded for "Outstanding Airplane' became the
permanent property of many airplanes,

It is not possible to list the names of all of those personnel that pleased
ths Congress of the Communist Party with their new achievements in militery and
peiitical preparstion, who schieved such a level of readiness that their eir-
pisnus were continually prepared to fulfill zny assigned task, We will single
out only the Officer S. Mishukov who is in charge of the engineer-aviation
service in a rquadron. Thanks to the correct organization of work in this
squadron the exponditures for labor for each hour of flight have been lowered
by 10%. As corpared with other squadrons this squadron has decrezsed the time
for preparing the squipment for flight by 204. These are excellent indices,
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He arrives at the airport before the pilots, flvs with them
in the airplane and leaves the airport only when he is sure
that the plane 1s ready for the next scheduled flight, Such
i{s the duty of the flight technician P. Kalistratov. He has
served many years in aviation and passes on the benefft of
hiz experience to the ycunger service personnel. In effect
he is a flight technician instructor. On the picture,
Cantain of the Technical Service P. Kalistratov checks the
equipment in the cabin prior to a2 flight,

Photo by F. Levshin

All obligations, taken by the pilots in honor of the XXIII Congress of the
KPSU, have been fulfilled, At the present time, socfalist competition is being
iaitiated in honor of the 50tl vear Jubilee of the founding of Soviet Power.

Our nearest goal is the 49th anniversary of the Great October Revolution. For
example, by this date the personnel in one of the podrazdelenive intend to have
70% otlichniks in military and political preparation. It is pledged that 60%
of the crews, 75% of the wings, 807 of the groups and 75% of the otdeleniye
will achieve and maintain the rating of otlichnik., Their goal - no maifunctions
of the aviaticn equipment during the summer flight training. The older service
personnel liave obligated themselves to finish their service with outstanding
results and successfully train their replacements. 75% of the personnel have
stated that they will achieve the title of "Sportsmen" and "Military Sportsmen."
There is no doudbt that all of the obligations will be fulfilled with henor,
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All of the personnel have an intense feeling of personal responsibility for the
protection of their motheriand and all countries of the socialist camp, and
have vowed to take a scientific approach to the orgsnization of labor and
military training, and unceasingly improve the technical level so as to provide

for uninterrupted training of aviators and thus insure s higher level of mili-
tary preparedness.
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In honor of the 50th year anniversary of the Great October Revolution

HIGH OBLIGATIONS

by Major A. Zhdanov

Socialist competition is gaining momentum in honor of the 50th year cele-
bration of the Great October Revolution. The PVO (air defense) aviators from
the N--skov chast' of the Moscow Military District are also participating in
this competition, Entlused by the decisions of the XXIII Congress of the KPSU
they are persistently battling for further improvement in the military prepared-
ness of the podrazdeleniyve and for increasing the number of otlichniks,
claseified apecialists and sportsmen,

At the present time we are conducting intensive summer training., After
studying in the classroom and working in the trainers, arca training £flights
and training on aerial gunnery many of the pilots have shown a high sta2te of
mastery on the missile firing range. As a rule they destroy the target with
the first shot. An example of a first-class fighter pilot is Major N. Kulikov,
who in spite of the dark night and the difficult conditions of the battle,
destroy2d the target during his first attack with the first missile,

Not lagging behind Kulikov are his co-workers Majors V., Kryuchkov and
V. Filat'yev. They also fired the missiles accurately., These experienced
aviators have convincingly shown that hard training pays off and that the
pilots must be accustomed to difficult conditions so that in a real battle
they would be able to destroy the enemy.

In the chast' there are many pilots of this type. Each flight mission
has been completed with a score of "excellent" or "outstanding" by Captain
V. Tur. This 1is the reason that the officers seriously and carefully prepare
themselves for each flight, regardless of how difficult the conditions are.

The successes of the aviators in achieving military preparedness are the
fruits of the collective strength of the pilots, technicians, junior aviation

specialists and the singleness of purpose of the commanders and Party and
Komsomol organizations.,

The Communists and Komsomolists here take active participation in main-
taining military order and achieving high technical culture. They are also
foremost in initisting the battle for accident-free flights, insuring strict
observation of the regulations, making sure that flight training schedule is
followed and for continuing the military traditionm.

During the past war the pilots of this chast' shot down more than 100
enemy planes, destroyed much equipment and killed many of the enemy personnel.
Dozens of pilots, technicians and mechanics were awarded decorations and medals
for bravery in action and the fearless fighter pilots I. Kholodov, Ye. Gorbatyuk
and A, Fedorov vwere swarded the medal of licro of the Soviet Union.

*An otlichnik is a person that has excelled in military or political preparation.
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The younger generation of pilots are doing everything possible in order to
bring more glory to the chast' and to improve their military preparedness. Let
us take, for example, senior technical Lieutenant Myazin. You hear much praise
about him, Not long ago a commission checkcd the condition of the aviation
equipment. The missile transporter serviced by this excellent, hard-working
officer received a high inspection report. Now you csn see the word "otlichniy'
(outstanding) on the side of the transporter.

The aviators finished the first period of training with high indices. The
chast' was one of the leading units in the Military District in military and
political preparation., But this is only the beginning. All of the personnel
decided to achieve even greater successes - to win the award of the banner of
the MGK of the KPSU and Moscow Soviet of Working People's Deputies. This will
not be an easy task. This means that they will have to work with full force
or they will not achieve the desired goal.

The pilots, engineers, technicians and mechanics are actively participating
in socialist competition and, to the greatest extent possible, are taking on
greater obligations,

For example, the personnel of a squadron commanded by Major V. Ponomaryev
decided to achieve the title of outstanding podrazdeleniye. By the day of the
49th anniversary of the October Revolution they intend cto have 907 outstanding
wings in the group, 80% outstanding crews, and 90% classified specialists (of
these no less than 60% must be first class specialists). Each person in the
squadron has vowed to pass the test for military-sportsmen and to achieve only
"excellent" and '"outstanding" scores on the firing range.

Other podrazdeleniye have also assumed similar high obligations.

—
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INSTITUTING INSTRUMENTAL CHECKS
Engineer Liecutenant Colonel A. Ugarov

Preparing a modern airplane for a flight without using checking and measuring
instruments is unthinkable. This is a true statement and there are many indi-
. cators to prove its validity. Only with such apparatus can you obtain objective
data about the condition of the assemblies and automatic systems of the airplane.
Each TECh (Technical maintenance Unit) is outfitted with this equipment. But,
in order to check the assemblies and systems to the desired degree of accuracy
it 1is necessary to dismount them from the plane and take them into the TECh,

There are checking-measuring instruments on board the aircraft. However,
they are not sufficiently accurate and it is not possible to detect cmall
deviations from the normal parameters with them., For instance, there is a
small instrument in the cabin for deternining engine revolutions that is
accurate to within 1%, With such an iastrument it {s very difficult to notice
deviations that are a fraction of a percent or even as large as one-half a
percent. People say that this does not mean anything., They are wrong. The
limits of the working elements of the automatic compressor are measured in
fractions of a per cent and the hystexesis of other automatic assemblies is
approximately 3%. If, during flight, the number of revwslutions of the motor
decreass by only 1% there will be & resultant loas of more than one hundred
kilograms of thrust. Further, the mandatory limits of hysteresis will not
be maintained - this will result in the compresso: stalling and th2 engine
vill have to be restarted in fligh:,

Our inventors and rationalizers are searching for methods of constructing
instruments that will provide sufficient accuracy in checking the assemblies
and systems,

Previously the electrical assemblies had to be taken from the airplane and
checked in the TECh. Now, this is not always necessary.

Sergeant V. Perekatiyev, an aviation ucchanic, developed a small, con-
venient, portable instrument (see picture No. 1), with which it is possible
to measure the parameters and cineck the entire operation of the electrical
mechanisms MG-2, UT-2d and electric motor PTsR-1./ It also serves for
checking the electric circuits in the thermal switch. The creation of such
an instrument permits testing these assemblies without dismounting them from
the plane.

It is possible to list many suggestions made by other rationalizers all
of which have the goal of increasing the accuracy of the checks. Senior
Lieutenant M. Demchyenko constructed a stand for checking the thermal switch
and Captain of the Technical Service I. Remizov and extended-service Master
Sergeant V. Dutov built a portable electrical instrument for checking the
entire armament system. Extended-service Scnior Sergeant V. Kusnyetsov cone-
structed an instrument for checking the automatic cor;ass ARK-10 (see picture
No, 2). With this instrument it is also possible to mcasure the seasicivity
of the receiver, the speed of the automatic roll control gauge, the amount
of electricity required by the DK-1A motor and the scale gradiation and
frequency accuracy of the repeater set, The altimeters, radio sets and
landing systems are all checked by instruments vhich have beea built by
specialists in radio equipment. As a result, the amount of time necessary for
checking has been consideradbly reduced and the accuracy of the measuresants
has been improved,
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Picture No. 1. /4 portable instyumeat for checking

2lectrical circuits aul electrical
assemblies.

GRAPHIC NUL kesr RUDUUIBLE

Picture No. 2. Ianstrument for checking an avistion
radio compass.

The effort to achieve more precise checks of the conditica of the aviacion
equipment in the period between scheduled checks has shown the need for instru-
ments that vill help maintain a proper state of readiness. The questicn arises

as to who will maintain these instruments and how can thay bs used in field
conditions.

It was decided to form a non-organizational group, h~aded by the dest
qualified airplans technicians, which would conduct the checks of the equip-
ment. The checking instruments were placed on a truck (see picture No. 3).
The various pressure gauges, tachomaters, wvoltmeters and signal lizhts were
sounted on panels in the covered body of the truck. These instruments vere
wounted oa four control panels. The first panel checks tha enzine and auto-
matic compressor; the second, the turbostarter; the third, the systems of
the airplene; and the fourth, the electrical system.

Iagine revolutions are indicited by the ITS-2 gauge. This instrument {is
coanected vith the RIM indicator on the motor, The woving parts of the suto-

matic compressor are checked with the help of & signsl lamp located oa oune of
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the panels in the mobile laboratory, The fuel pressure of not only the basic
fuel system but also that of the afterburner is checked by using the connection
located on the pumping system near the fuel pressure gauge on the airplane.
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Picture No, 3. A mobile laboratory used by the group
conducting checks of the airplanes.

The mobile laboratories are continually being improved., A. Kozlov,
electrical wechanic 2nd class, proposed and constructed s special tool which
permits checking of the automatic parts simultaneously in the cockpit of the
airplane and on the control panel in the truck by use of signal lights,

A hydraulic pump NP-34 and 8 GSP-6000 generator have been mounted on the
differential of the 211-164 truck. This makes the laboratory independent as
it has its own source of electricity and hydraulic pressure,

The group has taken on the mission of increasing the number of assemblies
that can be checked and determining what the parameters should be for the
checks. For example, while testing the engine it is impossible to check the
movement of the distributor with the instruments and signal lighte in the
cockpit of the airplane. This is tested only during the scheduled checks.
Senior Lieutenant M. Malygin and Privates A, Kozlov and A, Stegniy constructed
a special connection which wvas attached to a switch in the airplane and a
tumbler switch in the laboratory. Any movement of the distributor will now
light up a signal light on the panel in the laboratory. Simple, but the
effect is great. low at any moment, it Is possible to check the distributor.

The groups that are checking the equipment have already had cousiderable
experience, Here is a good example. During one of the preparatory tests the
specialists checked the condition of the airplane flown br the officer
A. Gazyeykin and discovered an abrormality in the fuel pressure while the
engine was ruaning. When the revolutions of the engine were increased the
needle on the tachometer did not change. The engine was switched off and the
valve on the supercharger was checked to see if it were functioning properly.
It turned out that it did not worxk properly under back-pressure. It vas taken
into the TECh and every part carefully checked. A small defect was discovered
on the cover. Because of this the valve did not close properly when the engine
vas running. Thus, a possible cause >f an accident wvas eliminated.

It is necessary to note that, thenks to wide use of accurute checkinz-
measuriag apparatus, vhich (s ..cated {an a mobile laboratory, the complicated
vork of checking the sirplane has been mastered.
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We are not the only ones that have such machines. Other podrazdeleniye
have slso built such laboratories. In one of them all of the equipment
necessary for making checks «nd adjustments is placed, for example, on a
rebuilt KRA S-1p truck. In the truck body there are special compartments for
hoses, batteries and air cylinders. There is a two-sided communiccticiis system
established between the airplane and the labcratory. 1In order to organize the
work the specialists in the group have written up a series of technical docu-
ments designating how the checks must be conducted. This not only speeds up
the operation but almo.: completely precludes the possibility of making errors.
The measured parameters ¢f the systems in the airplane are written down in a
ledger which is maintained for each individual airplane and engine. With this
ledger it 1is very easy to diagnose malfunctions or deficiencies,

For this purpose it is necesssry to determine how the system ‘unctioned
during the course of several checks. If it appears that the parameters con-
tinually deteriorate then it {s necessary to talic measures to eliminate the
defect, even though it still has nct affected the work of the system, During
the process of checking the parameters precise measuring instruments make it
possible to discover deficiencies which earlier would have been very difficulc
to detect, For example, determining the degree of loss of pressure or a partial
jamming of the throttle mechanism, causing loss of speed, snd msny others. The
following example illustrates this very well. On one of the airpl:z2s the
parameters of the engine were checked and it was noticed that the maximum
revolutions of the low pressure rotor fell to 972 and thea thr: mumber of revo-
lutions ircreased. Having measured and analyzed the parameters of the system,
they managed to establish that there was a shr'nkage in a spring which limited
the maximum number of revolutions of the TRD (turbojet engine). The system
was quickly adjusted and the ensine began to operate normally.

Not *oo long ago a group of these personnel that conduet checks with
various instruments participated in training on 2 dirt airfield, where they
proved to be of great assistance to the technical pcrsonnel in checking and
preparing the airplanes for flying.

At the present time mobile laboratories are found in al=ost all of our
chast' and podrazdeleniye and permit the checking of dozens of parameters
which reflect the reliability of the basic systems of the airplanes and
engines. However a!l of them are constructed differently. Ia our opinion,
it would be & good thing if all of the experisnce gained thus far were gathered
togethar and centralized production of mobile laboratorics be initiated, bdased
on the results of this experience.
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MAN'S RESTLESS SPIRIT

by
Lieutenant Colonel V. ALEKSEYEVSKIY and Major S. KOSTYANOQY

Captain of Technical Services Vladimir Fedorovich ALEKSANDROV's
name is widely knowr in the Southern Group of Forces. He is an
active participant in many constructive consultations, conferences
of rationalizers, and other activities to which he generously gives
of his rich experience in servicing aviation equipment.

"A man of restless spirit!" his commander calls him. And
this is really so. He is all business, this Party leader of the
Technical Maintenance Chast' (TECh) and Chief of a progressive
group that makes adjustments. He is always concerned with how to
shorten the time required to make adjustments and now to improve
their quality. The regiment's combat readiness, and the ac<ident-
free operation of aviation equipment, is greatly dependent on such
work. Captain V. ALEKSANDROV has more than thirty rationalization
proposals to his credit. Arnd for each of them there were many
sleepless nights, much though and much searching.

ees A distributing tower, from which cables and air hoses lead
out to three aircraft at once, dominates TECh area. One group of
specialists checks the electrical equipment and instruments, another
carefully inspects the air systems, and a third checks out the brakes
of the machines. Each man is busy with his work; no one wastes
valuable time.

And hcow did it used to be? The airfield start unit (APA) was
driven up to an aircraft and the electrical equipment check-cut was
begqun. The other aircraft, without electrical supply, waited their
turn. It took longer to complete the adjustments because time was
used inefficiently. The same applied to supplyirng compressed air
to the aircraft.

"We must think of some way to speed up the work." This thought
troubled Vladimir Fedorovich. He persistently sought a solution,
made calculations and computaticns, and drafted new systems. When
the final solution took shape, ALEKSANDRCV shared his scheme with
officer N. DAN'SHIN and Sergeant R. Safin, a soldier voluntarily
serving beyond the required period of service. They warmly supported
the group chief's idea and joined in the projiect. Several months
later, & distributing tower, comparable in technical quality to
factory models was erected in the TECh area.

Since that time, the need for APA's has diminished. The
tower built by the experts takes Its power supply from an inaustrial
network and simultaneously supplies it to several machines. Also
very important is the fact that the tower is easily dismantied and
can be used under field conditions. In the fieid, it receives
current from one of the APA's and simultaneously supplies it to
several aircraft. Thanks to this, the mobility of TECh has been
increased consideradbly. These towers are now in use in cther units
of the Southern Group of Forces as well,

2l
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Here is yet another original modification created by V. F.
ALEKSANDROV. It looks like an ordinary flare pistol. This is a
portable panel for checking heat indicators. They are rounted on
the aircraft in order to warn the pilot in case fire breaks out.
Heat indicators require regular checking and have to be removed
from the machines periodically and sent to the laboratory. Here
this special and costly factory-type device sits on a table. But
that is not all. It takes an extreme amount of power from the
network. Suffice it to say that when it is cut in work stops in
several of the TECh laboratories. Moreover, even a good specialist
has to spend a lot of time on dismantling and reassembling the heat
indicators. By using the portable panels designed by ALEKSANDROV,
the heat indicators are checked right in the aircraft. The time
for completing the operation has been cut by fifteen times. The
resultant expenditure of electric power is much less.

Vladimir Fedorovich las drawn almost all of the men in the ad-
justment group, which he leads, into rationalization work and each
of them has contributed two or three valuable proposals. Creative
thought is in full swing in this harmonious group.

The aviation specialists are fond ¢of their group chief. They
admire extensive knowledge of aviation equipmrent, keenness of mind,
strong character and high Party qualities. He knows how to find
the way to a soldier's heart, win over his subordinates and give
good advice. This is why people are drawn to Vladimir Fedorovich,
believe in him, and warmly support his fine efforts.

Even long before the beginning of the work of the XXIIId
Congress of the CP:U, officer V. ALEKSANDROV sought the advice of
his subordinates abuout what pledges should be made in horor of the
Forum of Communists and what resources should be used for further
increasing the group's combat readiness and the training of the per-
sonnel. FEach proposal was thoroughly discussed and the pledges
were drawn up jointly. The men made a firm decision to retain the
title of excellent podrazdeleniye for the adiustment group this year.
Here the patrictic motto of "txcellent results cach day" was born.
Organizing themselves according to tasks and norms, the aviation
specialists fulfilled their pledges day after day, week after week,
and month after month.

The results of the aviators' intense labor were summed u» on
the eve of the XXIIId Congress of the CPSU. Again the group headed
by Captain of Technical Services ALEKSANDROV came out the victor
in the competition. This was the second year in which there were
no infractions of military discipline. Almost all *he technicians
and mechanics are high-class specialists. Each soldier has some
type of related specialty. For exampie, electrician PFC Gavrilyuk
mastered the specialty of chauffeur and mechanic-electrician Dubinin
learned how to be an instrument man.

Thanks to a high degree of political avareness among the sol-
diers, the painstaking individual work of the officers and the
Party organization among the personnel, nreat successes were achieved
by the group. Through an in-depth exp ::3tion ¢ ¢ the historic
resolutions of the XXIIId Congress of he CPSU, the group chief and
the Communists of the podrazdeleniye i 'stiil In the aviators a
spirit of love for the Motherland and t... Con...nist Party and foster
in them a sense of perscnal responsibili*: ..r being model soldiers
when stationed cutside their native lana.
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The aviators took upon themselves increased obligations in re-
sponse to the resolutions of the Party Congress. Their aim is to
maintain combat readiness at an even higher level, as required in
the interest of defense of our Socialist state. Captain of Techni-
cal Services Vladimir Feforovich ALEKSANDROV, a first-class speci-
alist, a demanding and strong-willed officer, and Secretary of the
TECh Party organigation, is leading them on to the heights of mili-
tary me-tery. The soidiers are proud of the fact that the medal
"For M. tary Service," with which the Motherland honors her de-
serving >ns for successes in military and political training and
in mastering new equipment, appeared on his chest this year along
with other governmental decorations. 1In this decoration., they see

part of their own military labors for the welfare of the beloved
Mother country.

GRAPHIC NUL K&PROUULLDLE

—_ - ,..-.-........»._—....___.._.-

Captain of Technical Services V. F. ALEKSANDROV
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THE ORIGINS OF HELICOPTER BUILDING
by

N. I. Kamov

Soviet rotary-wing ailrcraft arc widely known in our country
and abroad. They gained universal recognition at the world-wide
aviation exhibit which took place in Paris last year. Soviet
helicopters surpassed many foreign models in their flight qualities.
This is the opinion of foreign specialists.

The successes we attained in this field were not accidental.
Russian and Soviet scientists, designers and engineers have made
outstanding contributions in establishing and developing domestic
aviation equipment. The names of B. N, Yur'yev, I. P. Bratukhin,

M. L, Mili, and other pioneers of helicopter building enjoy uni-
versal fame,

Nikolai Il'ich Kamov contributed greatly to the creation of the
helicopter. The KA-10, KA-15, and KA-18 aircraft and the rotary-
wing KA~-22 were built by the personnel of the Design Bureau he heads.

The twin-engine KA-26 helicopter will appear in the sky in the near
future.

hief Designer N. I. Kamov tells of the origin of Soviet heli-
copter construction in his memoirs.

. More and more, helicopters are becoming part of our life. They
have found broad application in agriculture - for instance, in cul=-
tivating vineyards and gardens. They are used in the construction
industry for example, when assembling bridges, towers and high-
voltage power lines and, of course, for transporting cargo and pass-
engers. As soon as I see a helicopter on the ground or in the air,
my mind goes back to the time when the foundation was laid for air-
craft which had no need for airfields.

I recall 1928, the eve of the anniversary of the Great October
Reveolution, Engineer Nikolai Kirillovich Skrzhinskii and I sub-
mitted a proposal to the Central Soviet of the OSOAVIAKhIM (Society
for Assistance to the Defense Aviation and Chemical Industry) of
the USSR to bulld, in our spare time, with an autorotating propeller.

We later thought up a Russian term for it - Vertolyct, forming it
from two words, "vertitsya (turn)"and "lectiyct !?I¥es)."

Our proposal was accepted. Once we had started wcrking, diffi-
culties appeared. Howeaver, they did not deter us. We were constant-
ly aware of the warm support of such prominent aviation figqures as
Pyotr Ionovich BARANOV, Chairman of the Aviation Section of the Cen-
tral Council of the OSOAVIAKhIM of the USSR and Commander of the Red
Air Fleet, Valentin Anan'yevich ZARZARA, Chief Inspector of the Civil
Air Fleet, and other comrades who had done much in the field of
domestic aircraft production.

The condition of the civil aviation of that time left much to
be desired. It is sufficient to say that it consisted of only ten
passenger airplanes in all - six-seater "Junkers" - JU-~13's with
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185 hp engines. With a crew of two, these airplanes could take
only four passengers. The planning and construction of the first
Soviet helicopter, which we called the "Krasnyy Inzhener" (Red
Engineer), had great historic, social and technical significance
against this background.

The historic significance lay in the fact that the idea of
creating a rotary-wing aircraft, already conceived during M. V.
Lomonosov's life, found embodiment only under Soviet ruie. On 25
Setpebmer 1929, the KASKR~I "Krasnyy iInzhenex'" helicopter 1!fted
into the air for the first time and flew nearly 200 meters at an
altitude of one and a half to two meters. Even though this was a
short flight, 1t began a new era in the history of the development
of Soviet aviation equipmert.

In speaking of the social significance of the experiment. one
should note the unaccustomed vigor with which the creative capa=-
bilities of our country came to be revealed, under the influence
of the social reforms brought about by the victory of the Great
October Revolution. Despite limited material and technical re-
sources, young enthusiasts boldly set about solving the complex
task, working inspiredly and without a thought of gain other than
for their socialist Motherland.

The technical significance of the experiment was that it amounted
to predetermination of the development of Soviet helicopter construc-
tion. Hinged fastening of the main rotor blades was first employed
in the Soviet Union on the KASKR-I and KASKR-II. This permitted
the helicopter to be balanced in all modes of flight. As we know,
hinge=coupled main rotors are mounted on all of our helicopters,
even today.

The main rotor blades of the KASKR~I and KASKR~II had tubular
steel longerons, wooden ribs and a linen covering. Blades of
similar construction were used on many helicopters of domestic manu-
facture until recently.

Powered and unpowered flights in the autogyotation mode were
first mastered in our country on helicopters which we built. We
note that even today helicopters make powerless gliding descents in
the selfrotation (autorotation) mode. It is this capability which
provides safety in case of an engine failure. The technical sigui~
ficance of the creation of the KASKR-I and the KASKR-II lies also
in the fact that, thanks to the hinged fastering of the blades,
which permitted translational flight to be mastered, the helicop~
ters proved suited to the needs of the national economy and the de=-
fense interests of the country.

We had to work for quite some time on problems related to aero-
dynamics and on calculating the durability of both the entire heli-
copter and the main rotor. These fields were almost unstudied. We
also developed methods for flight-testing the rotary-wing craft,
bringing out certain peculiarities in comparison with fixed-wing
aircraft tests. Work on the construction of the first helicopters

served as a good training ground for contemporary, weli-known
helicopter buiiders such as M., I, Mili. He was then a student and

the assistant to the mechanic on the airfield where the KASKR heli~
copters were tested. He served his apprenticeship in the KASKR De-
sign Group of the OSOAVIAKhIM of the USSR,
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I dreamed of designing aircraft while still a student in the
Mechanical Engineering Department of the Tomsk Technological In-
stitute. In my native country, in Irkutsk, I saw an aircraft aloft
for the first time in 1920, It was, as I latcr found out, a prize
English "Conbur" reconnaissance aircraft with a 130 hp French
"Klerzhe'" engine which had been captured from the British inter-
ventionists in Murmansk by Soviet troops. It was flown by a mili-
tary pilot from the aviation detachment of the Fifth Separate Army
which liberated Irkutsk from the last of the Kolchak bands. Soon
the aircraft of the Fifth Separate Army were transferred to the
East, and I left for Tomsk to continue my education. At that time
there was not a singleorganization, or individual, for that matter,
in Siberia, who knew the trend in aviation. But the idea of design=
ing and building domestic aircraft was already firmly established
in my mind. It was very depressing to me that our aviators were
flying in foreign aircraft.

I read and studied everything related to aviation. Then, one
day in 1922, I received from my relatives in Moscow, a small
brochure published by our Trade Delegation in Berlin. It was called
the "Junkers Duraluminum and All-Metal Aircraft." From this bro-
chu 2, I learned of the existence of duraluminum and of the appli-
cataon of this light and durable e¢lloy by Profes~or Junkers in Ger-
man aircraft building. This was a revelation for me. At that time
I did not know that, in October 1922, the Kol'chugin Works of the
State Nonferrous Metals Industry had already produced the first
batch of the metal, called "Kol'chugaluminum."

Having finished at the Institute in 1923, I went to Moscow and
got a job as a laborer-motor mechanic at the Junkers "IFA" Concess-
ive Aviation Plant which was located in Fili. Of course, the first
months of independent work were difficult. Every day I had to make
the long trip from Vsekhsvyatskiy, where I lived, to Fili and back
(the transportation system was poor at that time), and evenings I
studied aviation theory. To this day I recall with satisfaction
the remarkable production school I attended at the plant. It was
here that engines were repaired and tested, fuselages were riveted,
and the controls and equipment wem assembled. A thorough knowledge
of all of this was necessary.

Having accumulated practical knowledge at the plant and having
learned aviation theory, I went to work in the Central Airplane
Shops of '"Dobrolyot" {the predecessor of "Aeroflot"). I spent two
years in organizing complete overhauls of Jurkers all-metal aircraft. ‘
But I lived with my dream of becoming an aviation designer. And :
this dream truly :ame closer to realization when I was offered a {
job in the Naval Aircraft Experimental Design Bureau, headed by
D. P. Grigorovich, the famous Soviet aviation designer. It was
here that I became acquainted with my future collaborator N. K.
Skrzhinskiy, who had just graduated from the Kiev Polytechnical
Institute,

Nikolay Kirillovich's industry, self-discipline and accuracy
in working impressed me. We became close friends. Quite fre-
quently we looked through domestic and foreign technical journals
together. Ideas of creating something new, scmething which could i
advance Scviet science and technology, were born in our conversa-
tions. We became interested in rotary=-wing aircraft, differing from
ordinary aircraft in take-off, flight and landing features.
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Two types of rotary~wing aircraf+, at that time called heli-
copters or autogyros both here and abroad, were in existence in
1928, In principle, these machines could fly in any direction,
take off vertically, hover, turn in place, and descend vertically.
Their main rotors had a so-called rigid blade seal on the collar.
This permitted oniy the blade mounting angle to be changed. The
spatial position of the axis of the blade relative to the rotation
axis of the rotor was not changed. The number of rotors and their
mutual arrangement were determined by balancing the reactive mo-
ments of the bearing system. :

Many helicopters were built in various of the countries, single-
rotor, twin-rotor, coaxial, twin-rotor with lateral arrangement,
twin-rotor with longitudinal arrangement, and multi-rotor. All
these machines now seem to be strangely shaped and complex. But
at that time, when design forms were being sought, they even seemed
perfect.

The helicopters had a maximum range of 1,100 meters, flight
altitude of three to four meters, a speed of ten kilometers an hour
and a flight duration of 10.2 minutes. Helicopters could rise no
higher for two basic reasons. First, the amount of 1lift developed
was less than the weight of the apparatus, the result of the poor
aerodynamic qualities of the main rotor; regardless of high en=-
gine power, helicopters only flew in an "air cushion" zone where
the increase in lift was 15-20%. Secondly, no safety features
were provided in case an engine quit, i.e., powerless glide in the
rotor autorotation mode had not been developed. We also falled to
increase flight speed because when we did, vibrations of an unper-
missible amplitude occurred.

Of all the then existent rotor flying apparatuses, our atten-
tion was drawn to the design of an apparatus with one autorotating
main rotor, which had been drawn up by the Spaniard Cierva. How-
ever, at this point, it is relevant to note the following.

The possibility of coming up with a stable main rotor self-
rotation (autorotation) mode in an oblique stream and of assuring
stable 1lift in this mode was made evident in the early 1900's in
the Kuchinsk Aerodynamics Laboratory under the leadership of
Professor N. Ye. Zhukovskiy. In fact, this idea -'as the basis of
the apparatus which Cierva created. A conventional aircraft wing
was replaced with an autorotating propeller. The result was an
aircraft with an engine-prcpeller group, as in a conventicnal air-
craft, but with an autorotating propeller instead of a wing. 1In
his subsequent designs, Cierva made a small wing to which a wide
chassis cculd more easily be fastened and also ailerons for lateral
control.

The rigid main rotor did not provide balance in forward flight
on his first autogyros. There were accidents at high speeds and
the designer was forced to seek a new means of balancing the craft.
He made a hinged main rotor blade suspension arm.

The hinge-coupled main rotor impressed N. K. Skrzhinskiy and
me as being the best prospect for rotary-wing airfcraft.

—— s orane st =
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...We created the small KASKR (Kamov-Skrzhinskiy) Design Group
at a unit of the OSOAVIAKhIM imeni Desyatiletiya Oktyabrya Works
(Tenth Anniversary of October]. The office staff included socme
comrades who were younger and even less experienced than we were,
but we were all obsessed with the idea of building the first Soviet
autogyro whatever the cost. We were allotted 450 rubles to develop
the design, do the necessary research, and prepare working sketches.
By order of Ayotr Ionovich Baranov the components of a U~l train-
ing aircraft, the then so-called Avro-504K aircraft which we were
licensed to build, were placed at our disposal.
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Before the first flight of

Nikolai ¥irillovich and I decided to do everything jointly,
to form the invention together. I took the organizaticnal problems
upon myself.

Work distribution was such that N. K. Skrzhinskiy was to de-
sign the blade and wing and introduce changes in the power plant.
I had to make the main rotor collar, the component longeron of the
blade with a telescopic connecting tube, a lateral rotor control
- mechanism, and a chassis capable of a high degree of shock absorption.

An extremely strict working regimen was established. It be-
gan at 1800 after completion of the normal day's work and finished
at 2400 hours; on Sundays it lasted from 1000 to 2200 hours. 1In
ten months we were able to complete the design and cefend it, pro-
duce the working sketches and build the helicopter.
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KASKR=-II helicopter in flight

As was to be expected, the planning proved to be very diffi-
cult. Everything had to be done for the first time and the
specialists to whom we should have been able to turn for advice were
not available. I remember making five variations of the rotor
collar, working out its body design form five times, and an equal
number of times working out the horizontal and vertical hinges of
the blade suspension arms. I calculated the collar busning.
Lengthy reflection on the dynamic durability of the longeron tube
joints led me to the creation of an improved joint. What has now
become the ABC's of helicopter construction was then only just
starting to take shape.

At the "Aviarabotnik" Works our ideas attracted the interest
of a number of comrades who willingly gave us help in building the
helicopter. I remember the excepticnally conscientious work of
aviation mechanic Emmanuil Anisimcvich KREYNDLIN (rnow a retired
major), who was attached to our design group. We made special chrome-~
molybdenum longeron tubes for the blades and riveted them with
steel rivets.

«s.l remember the overcast day of 1 Setpember 1929. The heli-
copter was taken out through the factory gate to the airfield and
positioned in with the wind blowing from tail to nose. Unfortun-
ately, we failed to note this. As a result, the blades began to
turn with the tali, not the nose forward. We silently watched
this unexpected turn of events and did not know what to do.

Having survived this shock, we stopped the rotor and then de-
cided to crank the rotor manually in the proper direction - nose
forward. After several revclutions, we were overjoyed, understanc-
ably so, to see the rotor gathering speed in the right direction.
But...our joy was premature. Because of the wind, which was blow-
ing into the tail of the helicopter, the rotor, placed at a highly
unfavorable angle of attack, overloaded the tie-down cebles and one
of them broke. At this point, the blades changed their spatial
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position sharply and dropped. But tl:n the wind abated and the
rotor began to turn more slowly. Horrified, we all expected to see
the six-meter blade hit the fuselage. In this touchy situation
there was nothing we could do; we could neither approach tne
machine nor stop the rotor. We mentallv counted off the minutes...
hearda crack, and the bladehit the fuselage, hurling the tail of
our helicopter aside.

As distressed as could be, we tonk the helicopter to the fac-
tory. But we now knew how to place the helicopter in relation to
the wind and how to crank the rotor prior to flight. We also under-
stood that the tie-down braces had to be strengthened.

After repairs had been completed, we decided to conduct the
first straight-line flight o the evening of 25 September 1929,
when there was slight headwind. 1Ivan Vasil'yevich Mikheyev, a
"Dobrolyot" pilot, sat in the fcrward cabin of the helicopter and
I sat in the rear cabin. F. K. Skrzhinskiy got up on the wing and
cranked the main rotor, energetically pushing each of the blades
passing over him. Mechanic E. A. Kreyndlin started the engine with
the propeller.

When rotor revolutions finally reached 35 to 40 per minute,
Nikolay Kirillovich jumped off the wing. I. V. Mikheyev accelerated
the engine and the mcchine started forward, picking up speed. Rotor
revolutions built up quickly. When 90 rpm were reached, the heli-
copter broke away from the ground. I glanced at the revolution
indicator: it showei 120. The machine vibrated heavily...We flew
at an altitude of two to three meters. In my excitement I could
see nothinc except the rotor spinning overhead.

Soon, I. V. Mikheyev made a landing. It was a short run. The
engine was cut. The helicopter was on the ground. N. K. Skrzhinskiy,
E. A. Kreyndlin and the factory workers came running up. You should
have seen how noisily we congratulated =ach other on our success.

.+.Several straight-line fiights were made in the KASKR=-I
helicopter. The balance problem was still unsolved. We falled
to take inertia forces acting on the blade into account. We also
misunderstood the law of flywheel movement, so the helicopter
listed. Therefore, when we tried to fly around in a circle on 12
October 1929, the helicopter flipped over, fell, and smashed up.
Only the strength of the rotor block tubes saved I. V. Mikheyev
and me from injury.

We had to find an explanation for what was a serious accident.
Not until the spring of 1930 did we understand the error. We
changed the lateral pitch of the rotor's axis and provided addition--.
al static lateral moment.

The improved KASKR-2 helicopter had a 235-hp "Titan" engine.
The famous military test pilot and gliderman, Dmitriy Aleksandrovich
KOSHITS, who was star of all the Tushino aviation shows of that
time, did the summer testirg. The Test Commission Chairman was
A. A. KRAVTSOV, an engineer from the Scientific-Research Institute
of the Administration of the Air Forces (NII UVVS), and members of
the commission were D. A. KOSHITS, NII UVVS engineer A. I. Pilin,
mecha?ic E. A. Kreyndlin, N. K. Skrzhinskiy, and the author of this
article.
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Combination helicopter with two turboprop engines.

Gradually increasing flight altitude and duration, the test
pilot mastered steep-powered and powerless descents and vertical
descents from great altitudes in headwinds. The helicopter now
flew to an altitude of 450 meters and the duration of flight reached
28 minutes., D. A. KOSHITS and S. A. Korzinshchikov, then a NII
UVVS test pilot, circling outside the boundaries of the airfield,
made scores of flights.

P. 1. BARANOV was often present at flights of the KASKR-II and
gave useful advice. Kliment Yefremovich VOROSHILOV came to the
airfield several times. Svecialistsincluding Professor B. N.
Yur'yev, co-workers A. M. Cheremukhin, A. M. Izakson, I. P. Bratukhin
and V. P, Lapisov of TsAGI, and many pilots and engineers of the
Air Force observed the flights of the KASKR helicopters.

Members of the Soviet Government came to inspect the new
aviation equipment on 21 May 1931. ‘The KASKR-II, having made three
circles at an altitude of 300 meters, landed almost vertically.
They thanked us for the work we had done for the common good and
recommended that we continue it.

The KASKR=-II "Krasni: Inzhener" helicopter passed the test.

Almost 35 years have passed since that time. Aviation science
and helicopter building have undergone z2normous development. The
ideas which came out of the KASKR Design Bureau with respect to
methods of calculating, designing and testing and to the fields
of helicopter usage have been expanded and enriched. Our beloved
Motherland is now reaping the benefits of the labor of these
early devotees of helicopter building.
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Tekhnika i Vooruzheniye, No. 8, 1966, p. 19
THE INTRODUCTION OF A NEW MOTOR

The triumphant unveiling of the "Ispano 200 HP" engine by the
"Gnom and Ron" Plant took place on 31 July 1920, at the "Gnom and
Ron" Plant. The Russian "Ispano 200 HP" engine was built solely
through the efforts of Russian workers, engineers and technicians
and was made of Russian materials. The newly-built Russian "Ispano
200 HP" aviation engine came through its tests with flying colors.

(Journal "Vestnik Vozdushnogo Flota," (Air Fleet Herald)
No. 3=4, 1920)
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Tekhnika i Vooruzheniye, No. 8, 1966, p. 20

The Soviet scientist Boris Nikolayevich Yur'yev, one of N,
Ye. Zhukovskiy's most intimate disciples, made a great contribution
to the development of helicopter construction. He developed the
theory of the rotor, conducted comprehensive experimental research
on the flight of helicopters of various designs under various con-
ditions with the aid of flying models, and invented a helicopter
control mechanism - an automatic pitch control, which, to this
day, is installed in all the world's helicopters and is one of
their most important components.
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B. N. Yur'gev with the helicopter he made in 1912.

In the first years of Soviet rule, when a vast scientific-
research aviation organization, the Central Aero~Hydrodynamic
Institute (TsSAGI), was created by direction of V. I. Lenin, Boris
Nikolayevich became one ¢f the leaders of a TSAGI section. Among
other things, experimental-research in the study of the various
main rotor modes was conducted here under his direct leadership.
(The following clipping from lzvestiya, 16 August 1919, p. 1, is
included, and reads)
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RED AVIATION 1

Aviation Workshop

On Sunday, 17 August, a new Soviet scientific institute, an p
aviation workshop will open on the former Natruskin estate near
Khodynskiy Airfield, on the Petrov Park Circle.
Established as part of the Flight Laboratory of the Moscow )
Regional Commissariat for Military Affairs, the aviation workshop
will pursue the following tasks: first, to effect the oroadest
possible dissemination of aviation knowledge among Red Army soldiers
and workers in the city of Moscow by arranging free lectures, ex-
cursions to the airfield, aviation factories, park-depots, etc.;
second, to raise the level of technical knowledge among the workers
in the aviation plants and in the air fleet...

The lecture section of the aviation workshop is presently
making its first attempt at extending its activities into our
province...

Apart from its agitation and educational activities, the
aviation workshop's work will be directed primarily towards raising
the level of technical skill of workers in the aviation factories
and the air fleet.

With this goal in mind, an aviation workshop glider class is
being established for acquainting people with aviation practices.
The glider class will have an auditorium with a slide projector,

a light workshop where students can build gliders themselves, a
glider flight area and other auxiliary facilities such as a library,
reading hall, gliding museum, etc., so as to accomplish the estab-
lished tasks of communicating primary information on the history,
elementary theory and techniques of aviation. The glider class
lectures will be given every evening when all workers and employees
are free from their normal occupations.

The teaching method in the aviation workshop will cornsist

mainly of learning by seeing and by doing, which will no dcubt allow
the students to learn more quickly.




J=0910 32
Tekhnika i Vooruzheniye, No. 8, 1966, p. 21
THE "KCMTA" TRIPLANE

In May 1922, testing was begun on the Moscow Airfield of a
great twin-engine aircraft developed by the "Commission for Heavy
Aviation," which was created in 1919 by TsAGI and known by the
abbreviation "KOMTA." This product of collective creativity is a
triplane. It was built very compactly and had much smaller dimen-

sions than the "Il'ya Muromets," which served as the starting point
for the planning of "KOMTA."

{Journal "Vestnik Vozdushnogo Flota"” No. 12, 1922)
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NIGHT FLIGHT EXPERIMENTS

Experimental night flights, the technical execution of which
was entrusted to pilot-designer A. A. Porokhovshchikov, were
carried out at Moscow Airfield last winter. The flight made by
A. A. Pnrokhovshchikov from Zaraysk to Moscow in total darkness,
during a heavy snow, and without signals or instruments for illumi-
nation, is of rpecial intecest in this series of tests.

(Journal "Vestnik Vozdushncgo Flota" No. 12, 1922.)
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ONWARD AND UPWARD

That is the name of the newspaper of the Order of Lenin Red
Banner Air Force Engineering Academy imeni Professor N. Ye.
Zhukovskiy. The most important political events taking place in
our country cre dealt with at this Academy, life in the

odrazdeleniye of the academy is recounted and experiences in the
organization and conduct of training are presented. The newspaper
also devotes its attention to creative irinovations.

One of 1lts issues 1s devoted to a conference of Academy inven-
tors and rationalizers, Faculty and Department representatives
tell of the successes they have achieved.

Faculty No. 3 has taken first place in the Academy for the past
five years as a result of such work., This success is first of all
explained by the attention which command and the Party committee
give to the activities of the rationalizers. No less important is
the fact that the Chairman of the Faculty Commission for Inventing,
Engineer-Colonel A. A. OVCHINNIKCV, is one of the best rationalizers.
A. A, OVCHINNIKOV and Engineer-Major V. S. PUGINSKIY were awarded
VDNKh of the USSR gold medals and prizes for the development and
application of logical diagram (network) methods for the planning
of the training process. Other faculty rationalizers have also
been decorated with medal. of this type.

The rationalizers of another faculty have devoted their efforts
+o developing methods and devices for instrumental control of the
condition of aviation equipment. A laboratory for control of
engine operation is used on a training airfield. The rationalizers
created and introduced a system of control and communication which
increased the orderliness and accuracy of the execution of opera~
tions. An installation which permits making the varicus shapes
needed for making visual training aids from creap, synthetic,
materials has been completed.

Rationalizer-operators have made modifications which simpli-
fy engineer-navigators' calculation and calculations of takeoff
and landing characteristics in combat chast’'.

Among the inventors are Doctors of Technical Sciences, S. M.
BELOTSERKOVSKIY, A. A. KXRASOVSKIY, V. A. PROTOPOPOV, S. A.
ALE¥SEYEV, V. A. YINOKUROV, V. P. SZLEZNEV, Ya. S, ITSKHOKI, and
others. Engineer~Colonel V. A. VINOKUROV, for example, has over
11 patents and the majority of his inventions have been put into
practice and are found in the serial production of aviation equip-
ment.

The newspaper is systematic in giving advice. For example,
a column called "Raticnalizer's Memorandum" has been introduced.
The articles carried under this heading tell what a rationaliza-
tion proposal is and how it should be formulated.
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CONTACTLESS GENERATORS

by

Major General of Engineers, Candidate of Technical
Sciences, Docent D. KRIVOZUB and Candidate of Tech~
nical Sciences, Docent O. ZOLOTAREV

The attention of specialists is being drawn more and more to
contactless electric machinery, which have many definite advantages
over ordinary generators. What has caused this recent, increased
interest in contactless electric machinery? 1In order to analyze
this, we will discuss briefly the operational features of modern
mobile electric power stations and electric aggregates.

Synchronous alternators with machine-type exciters and carbon
voltage regulators have been installed in most low-power electr .c
power stations and are now being installed in many others. The
exciter is an electric motor in which electrcmotive force is inducad
and, with the aid of a commutator and brushes, is converted intc a
direct, accurate, pulsating emf. When the armature is rotated,
one or several sections of its winding alternately disconrect fr .m
one of the parallel branches and connect to the other, during w! ch
the polarity at the brushes remains unchanged. These switchings
are necessarily accompanied by sparking, which causes ionization
of the air around the commutator, and this, in turn makes for
furthei: spark formation. Initially, when the bkrushes and the com-
mutator are in good condition, this process is almost unnoticeable
and there is no danger to the machine. A dirty commutator, poorly
seated brushes and misalignment of brushes in the brush riggings
will decrease the contact surface of the brushes on the commutator.
The current density in the contact layer increases and, as a result,
sparking is intensified. Roughness which has formed on the com-~
mutator surface also intensifies sparking. As a result, the brushes
and commutator quickly wear out and the machine malfunctions.

Experience has shown that the basic cause of mobile electric
power stations breaking down is malfuncticning of the commutating
system. This is why very careful servicing and observation of the
brushes and the commutator are required.

We also know that commutator and brushes are a source of
strong radio noise. Designers have created many special devices
in order to lessen these noises. However, only by the elimination
of the source of the noise itself, i1.e., of sparking, can solve
the problem.

The carbon voltage regulator is an equally vilnerable device
in electric power stations. Its basic element is the rheostat,
which consists of carbon washers with rough surfaces. The washers
are compressed by a spring which counteracts the electromagnet
which is included in the circuit. Depending on the voltage de~-
livered to it the pressure changes and, in turn, the contact sur-
face of the washers changes, determining the resistance of the
rheostat. However, when the washers are scorched, the carbon pole
malfunctions and individual adjustment is required to restore it.
A regulator in this condition is subject to jolting, and great at-
tention must, therefore, be given to wear and tear.
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The commutator machines and the carbon regulators in modern
stations are being replaced with a static system which provides
excitation, regulation, and stabilization of the synchronous alter~
nator's voltage. Such systems have no moving parts, are made of
semiconductor elements ard electromagnetic amplifiers, and are dis-
tinguished by their high reliability. However, there are still
brushes and contact rings in the alternators. Their use is unde-
sirable in a number of cases and sometimes is not even permissible
unless special measures are not taken.

Especially critical is the problem of eliminating sliding cone-
tacts in machines operating in 2 rarefied atmosphere. This is ex-
plained by the fact that, with an increase in altitude; the service
period of the brushes sharply decreases. Moreover, it is even
shorter in machines with collector rings than in commutator machines.
The fact is that under ordinary conditions a lubricating layer
arises between the brushes and the collector rings (commutator)
when the rotor is turning. Moisture, the amount of which decreases
rapidly with altitude, is necessary to form the lubricating layer.
For example, the moisture is approximately 360 times less at an-
altitude of 10 kilometers than at sea level. Special cooling and
humidifying systems are made and special brushes are used to im=-
prove working conditions for the sliding contacts in a rarefied
atmosphere,

_Commutator machines should not be located on premises where
danger of explosion exists, or in a corrosive medium, where the
contacts quickly deteriorate.

Thus, all of the peculiarities which arise in the operation of
electric generators under various conditions has caused the speci-
alists to reject conventional commutator machines and switch to
contactless power sources, It should be noted that in and of it-
self, the idea of contactless electric machines is not new.
Squirrel~cage induction motors, synchronous machines with permanent
magnets in the rotors, and inductor synchronous machines have long
been used in engineering. Contactless synchronous motors, which
combine the popular qualities of synchronous motors and the simp-
licity of arrangement and operational reliability of the squirrel-
cage induction motors, have found practical use. It has only been
in the past ten years that contactless generators have come to be
employed. They are now used primarily in various transport media
where the inspection and servicing of the machines (changing the
brushes, for example) is impossible during movement, and either
undesirable or difficult at stop. Contactless generators for pass-
enger trains, buses and trucks are produced by Soviet factories.

Machines with rotating rectifiers and generators with spur-
shaped poles are of definite interest among the great many diverse
types of contactless electrical generators.

A synchronous motor is usually used as the exciter for syn-
chronous alternators with rotating rectifiers. The alternator and
exciter have a common shaft (Figure 1), The rotor carries the ex-~
citer armature winding and the winding for exciting the alternator.
The rectifiers, through which the alternator excitation winding is
fed, rotate with them. Two windings, the three-phase alternator
armature, and the excitation winding of the exicter, which is fed
through the rectifier, are located on the machine's stator. The
system is equipped with an automatic voltage regulator.
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Figure 1. Contactless Synchronous Alternator with Rotating
Rectifiers.

l- three-phase winding on alternator armature; 2- alternator
excitation winding; 3- exciter armature; 4- exciter excita-

tion winding; 5- exciter rotating rectifier; 6- stationary
rectifier.

The self-excitation process in the aiternator occurs in the
following manner. An emf, induced by the residual magnetic flux,
occurs in the windings of both armatures (alternator and exciter)
when the rotor begins to turn. A small current, which in turn in-
creases the induced emf, flows in the excitation windings. The
process continues until a condit.on corresponding to its parameters
is reached in the machine. An inductor motor can be used as an ex-
clter instead of a synchronous machinea,
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Machines of this type are highly reliable, do not cause radio
interference, and can operate safely where danger of explosion
exists. Their shortcoming is the relative complexity caused by
having two windings and the rotating rectifiers in the rotor.

Ther> are a great many different designs of synchronous al-
ternators with spur-shaped poles. The machine with permanent mag-
net excitation is the simplest in design. The rotor is a cylinder,
magnetized along the axis and pressed onto the shaft., Two forged
collars with pole "spurs" made of scoft steel are pressed onto this
same shaft (Figure 2). One collar faces the north, the other the
south pole ¢f the magnet, which causes the "spurs" to be attracted
to each other. The stators of machines with spur-shaped poles are
no different from conventional ones.

The design of the machine with permanent magnets is simple;
it has no excitation winding. However, this complicates vcitage
regulation. This is one of the basic shortcomings. Machines with
permanent magnets operating at a frequency of 50 cps take smaller
electromagnetic loads, and their size and weight is greater than
machines with electromagnetic excitation. This is where the com-
plication of a design employing electromagnetic excitation comes in.
In addition to the two pole forgings, the rotor carries the excita-
tion winding, wound on a core and connected to a DC source
(Figure 3).

True, one cannot really call a machine such as this contact-
less because tne current is fed through collector rings and brushes
to the excitation winding. It is only natural that its inherent
defects are those found in conventional machines with sliding con-
tacts. However, there are a number of acdvantages. The excitation
winding coils are of a simple, circular shape, and making and se-
curing them in place is considerably simpler than in machines with
clearly defined poles, while considerakly less insulating materials
are used. The technique is particularly simple when the coils are
made of anodized aluminum foil. Nonferrous metal is saved because
the weight of the winding is reduced. Also important is the fact
that in machines with spur-shaped poles not more than four excita-
tion winding coils are required, whereas, conventional machines re-
quire a number equal to the number of poles.

The magnetic induction lines in these machines have a distinc-
tive shape. 1Issuing from a pole of one polarity, N for example,
they pass through the air gap in the stator (secticns a, b, c), enter
the pole of opposite polarity, and close around the excitation wind-
ing coil through the core (sections ¢, d, e, f, a). If the magnetic
induction lines close in a plane perpendicular to the longitudinal
axis in the conventional synchronous alternator, in a machine with
spur-shaped poles they only pass through in this plane in the sec-
tion a, b, ¢+ In the c, d, e, £, a, segment they are nearly a
spiral. This distribution of the useful magnetic flux, relative to
the poles, remains unchanged for a stationary as well as a rotating
rotor or excitation winding.

Moreover, flux dispersion occurs. One of the ¢ closes
through the shaft, the other between the lateral surfaces of the
adjacent opposite poles. When the rotor rotates they do not inter-
sect the stator winding and no emf is induced. An increase in the
size of the magnetic circuit is necessary.




J=0910 39

As has already been said, collector rings are necessary to de-
liver current to the excitation coil located in the rotor. The
coil must be installed in a stationary position in order to avoid
using them. Today, contactless synchronous machines with cantilever
rotors (Figure a on the back cover)*f have found application in
automobile building and in other branches of engineering where de-
pendable, low-power alternators are required. The excitation
winding in these machines consists of one coil wound on a rigidly
secured core. The two pole systems in the rotor are interconnected
and irsulated from each other magnetically. The relationship of
stator length to its diameter must not be greater than 0.4 for
rotor design similar to this.

" -

Figure 2. Rotor of Alternator with Spur-Shaped Poles.

1- collar with pole tips ('"spurs"); 2« shaft; 3- magnet.

Unlike conventional machines, there is not one air gap, but
two, in the alternator with spur-shaped poles and cantilever rotor.
The first, 6’1, is formed between the rotor and the stator, and the

second, ¢ ,, is formed between the rotor and the core. The magnetic

induction lines close, without leaving the stator. The short

length of the magnetic circuit is the advantage in these machines,
called machines with internal magnetic circuits. However, the
cantilever rotor can only be used in small alternators. Synchronous
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Figure 3. Alternator with a Rotating Excitation Winding.
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l1- rotor pole; 2- excitation winding; 3- core; 4- sliding
contacts of excitation winding.
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* Translator's note: The reference is to the back cover of the
original document, reproduced and included as Figure 5.
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machines with external magnetic circuits (position b) are used to
obtain high power. The excitation coils too are staticnary,
symmetrically located relative to the poles and the stator,
surrounding the rotor, rather than being inside it. The lines of
magnetic induction interlock with the stator winding, just as in
the machine just discussed. But they close around the stator.
Since the magnetic flux closes through the frame and the lateral
shields, they are made of magnetic material. The rotor is some-
times made multipositioned and a part of the excitation winding is
wound near the front parts of the stator winding. This makes for
a more compact machine.

In machines with external magnetic circuits, the excitation
winding is placed at a considerable distance from the active surface
of the poles facing the stator. Therefore, the magnetic flux pass-
ing through the external magnetic circuit is a much more useful
current, inducing an emf in the stator winding. The cross section
and size of the external magnetic circuit must be increased and,
accordingly, the weight of the machine, and this can, in certain
cases, result in the weight exceeding that of a conventional
machine by 30%. However, there are many advantages to compensate
for this shortcoming. First, synchronous machines with external
magnetic circuits are distinguished by their high operational re=-
liability, because there are no sliding contacts and rotating
windings. Second, the technology of producing excitation windings
is very simple. The weight of the winding, and its heat and in-
ductive losses are considerably less than in a salient pole machine.
Thus, the weight and the losses in the excitation windings of
contactless alternators are 1.6 times less than in the conventional
four-pole machine for the same power rating, and 2.7 times less than
in the six-pole machines. Alternators with external magnetic cir-
cuits can have quite high power ratings, measured in the tens of
kilowatts. The machines can be used as synchronous motors which
are the equal in reliability of squirrel-cage induction motors, and
can run at a power factor equal to one, as well as with leading
current.

Multipile machines with repeated use of the magnetic flux
are made in order to decrease the cross section of the external
magnetic circuit. A machine with three stator piles and a common
winding, and three spur-shaped pole systems, through which the mag-
netic flux flows in series 1s shown in Figure 4. This permits the
weight of the magnetic circuit and the number of additional air
gaps to be decreased. However, the path via which the magnetic
flux closes is lengthened, and the magnetizing force of the ex-
citation winding is increased.

It 1s evident from this short summary that, in the course of
solving the problems of creating contactless machines, a whole
ser:es of new design solutions have been found which have consider-
ably increased the reliability of electrical generators. On the
basis of the experience gained in the operation of contactless
machines, we can conclude that their role in power plants will in-
crease,
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HYDRO~ AND PNEUMOELENLITS
By Engineer-Colonel, Nr. of Technical Sciences A, CGNRELIK

In the automatic control systems of af{rnlanes and rockets, tanis
and shing, elemsnts vhose princinle of onzaration is based on the usane
of the cnerry of comnressed linuid or eas are videlv used as amnlifying
and actuatine ciements. These hydraulic and naeumatic amnlifiers, in
comparison with other nower amnlifiers such as electric motors, have
higher dynamic qualities, Thev are rore relizble, simnler and more
commact and have hiech outnut poer with 4mall siza. lydraulic and pneu-
mtic actuatine elemants or mechanisms alse Yava a nurmher of essentinl
acvantanres over electrical devices., Thev have a wid: ranac of smooth
ve ocity variation, high powar per unit of movin~ =m_ss, simnlicity,
reliability, low cost and hich dynamic oronzrtias., The energy of the
liquid or gsas can be transformed into mechanical encrev of reciprocal or
rotatine motion without any special reducine ~echanisms.

The mos: widely used hydraulic dnviceas at the present time have
the followine basic narc~mcters: li~uid »rossura in lines, 35-300 armos-
phere; gpreateast liquid flow rate, 15-5) litars per =inute; weight, 0.25-
2.5 kg, weipht per unit power 2°-50 ~ra-s ~ar horsenouer: nowver amnlifi-
cation factors 60,000-300,000; time constant 0.01-0.001 sec.

Let us analyze the operation of hvdraulic and nmeumatic armmlifiers
and actuators.,

Th2 hydraulic amplifier is a device which awpliffes si~mals arcivine
at its irnrut from sensing clements of th2 automatic control system, It is
also desipned for movcment of valves or other control devices of actuaters.
Autonatic control devices primarily use hvdraulic amplifiers with throttle
control (considerably more rarelv, hvdraulic amplifiecrs with jet control are
used). They consist of two elements: one of them, the controlling alement,
receives the signal from the sensing element of the control system, trans-
forms 1it, amplifies its power and sets the actuating element in motion: the

other amplifies the signal and transmits it to the input of the hydraulic
actuator,

Figure 1. Mydraulic amplifier without fceddaci
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The amplifier shown on Figure 1 is the most wide spread in’hydraulie
engineering. Its control element consists of an electromechanical converter
1, whose input receives the signal from the sensing element of the automatic
control system and two variable chokes (nozzles) 2 with gate 3; the
actuating element consists of the distributing valve 4, bound on both sides
by springs 5 an3 the twn constant chokes 5,

The hydraulic amplifier works as follows. 'then there is no signal
on the input of the electromechanical converter, the gate occupies a position
such that the hydraulic resistances of the variable chokes are equal and the
valve, in its initial position, closes the channels throupgh which the pressure
is fed to the input of the actuator mechanisms 7 and 8. As a sirnal arrives
from the sensing element, the pgate bagins to move to ona sida or the other,
depending on the sign of the siqnal. The hydraulic resistance of one choke
is increased, that of the other is decrcrsed. This causes a pressure drop
in the spring cavities. The distributor valve 1is moved and opens ons of the
pressure channels, allowing pressure to go to the actuating mechanism.

With respect to their control method, hydrsulic amplifiers are divided
into open (without faedback) and closed (with feedbac'.). We have just analyzed
the operation of an amplifier witk no feedback, It is simple in design and
reliable in operation, but is inferior to amplifiers with feedback as con-
cerns accuracy and stability of operation.

The simplest desion is an amplifier with inflexible feedback, in the
form of & transmitting arm (Ficura 2). Then, when the distributine valve I
is moved to the right under the influence of a signal, the liquid is ¢=d
through the right portion of the working eylinder 2 of the actuating mechan-
iem. Piston 3 hegins to move to the left, moving the body of the valve to
the right throuch the transmitting arm 4 (inflexible feedback) until the
cl.annels are closed once more and the piston stops. Due to the negative
feedback, the dynamic and static characteristice of the ammlifier practically
do not deperd on the quality of the narts of the amrlifier, changes in
viscosity, cosfficient of hydraulic resistance or quality of filtration of
the liquid. In addition to the hydraulic ammlifier circuits which we have
analyzed, there are many others. Their principles of operation, however,
are similar.

L«

Pirure 2. Yvdraulic ammlifier with feeddach

Rvdraulic actuatins =achanis=s, or servomotors, =move control oreans
i{in the obfects of sutomatic control. 1In airplanes, for exaw>le, such
organs are the rudder gnd aelerons, in rockets - the fins and control wotors,
ia piston eagices — the pitch of the aroveller, {n rocket motors -- the
reactive noztle.
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In gpite cf the variety of desi-ns, all hvdraulic actuating elements
congist of two elements -- the controlling element an. the actuator. The
rctuators used are hydromotors (hvdravlic motors), most often of piston type.
The control elements are usually either chokes (valves) or jet tubes.

In an actuatine mechanism with a hvdromotor (Fieure 3) the working
€luid is forced by a pump into the centra! channe: of valve hox I. ‘hen
valve 2, moved by the actuatin~ element of the hvdraulic amnlifier,is dis-
placed from the midile position to one side, tne hydraulic fluid enters the
corresponding chamber of the operatine c¢vlinder., The pressure drop causes
the piston 3 te be moved, wnich moves the control orcan as requirc..

Fieure 3. !lvdraulic motor

In 2 hydraulic motor, the rate of movemeat of the niston dencnds
on the anount of the displacement of the valve., This denandence 1s callad
the static characteristic of the hvdromotor (Tigure 4). The leneth of
sector AB-the dead zone - is caused by the fact thac it is diZficult to
produce a valve in which the apertures and pluzs are of identical dimeasions.
In some valves, the plugs ar. made narrevsr Ihan the aoerturez, Thea there
is no de2ad zone, but the operating fluid is always being eradually exnended.
When one arerture of the valve 1s completely opened, the rate of movement
of the piston becomes constant and is the maximal possible.

Xy
¥/
alYs
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Fileure 4. Static charscteristic of hvdraulic motor

The hyZraulic arnlifier and actuatine mechanis= are used {n z.c
systen vhich control: the rate of rotation of a turhine wntor as wall
(Pieure S). The rate of rotation changes as & result of rotating t°
blades ~f the varia*le pitch propeller. The control sigaal is cam-osed

of the signal from the centrifueal tachometer I, vhich sienal 1s proportional
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to the rate of rotation of the motor and the signal of an electrical
accelaerometer, which signal 1s pronortional to the ancular acceleration.
Nue to this, stable and highly accurate contrsl of the operation of the
motor is provided.
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Figure 5., Plan of electrohydraulic rotation rate concroller for
turbopren motor

The acceleromater consists of an alternating currert tachosenerator
2, rectifier 3, filter 4, differential circuit 5, magnetic amplifier 6,
rectifier 7 ard proportional maenetoelectric relay 8. The sionals of the
tachumeter and accelerometer are added kinematiecally by levers. Dis-
vlacement of lever 9, proportional to the control signal, causcs movement
of the valve in hydraulic amlifier 10, and the liquié enters the corres~-
ponding cavity of the hvdraulic servomotor 11. This causes the rotation
of the nrop blades,

.hould also bhe emphasized that hydromotors have very small time
constants, which can L2 iencrad in nractice, plus rather hiph efficiency,
veaching 75-85%. Thei- deficiencies include: ahbsence of remore operation,
requirenent for careful filling, characteristics which chanee with external
temperature and pressure and, finally, the requirement for a source of
hydraulic pressure,

Actuating mechanisms with pneumatic motors are used ir. rocket control
systemsg, primarily for rcckets with bhrief flight durations (on the order of
a few minutes). T.ase rockets usually contain cylinders with compressed gas
which {8 fed through a reducer to the actuating mechanisms controlling the
rocket,

The design of pnecumatic motors has two variants: with pas distri-
butor valve and with jet tube. A pneumatic motor of the first tvpe operates
in the same way as a hvdraulic motor. A plan of a pneumatic motor with jet
tube i3 presented on Figure 6, When the jet tube I is in the neutral pos-
itions, which corresponds to O value of the differance sinnal,there is no
pressure drop in the chambers of cylinder 2 and piston 3 remains in its
initZal position., The coatrol organ remains in a neutral position,

If the parameter being controlled deviates from its assigned value,
{.,e. a different signal arises, the jet tube is turned by value Y, pro~
portional to the vslue of the difference sirnal., Pressure P, hccomes un-~
equal to pressure P, and, under the influence of the preasure drop A P-Pl

R oy SRR
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minus P,, the pisten is displaced by the distance X, and the control

organ nf the object, such as a rudder, -- by the value 0. The thrust
torque crzated by the control organ causes the object to occupy an assigned
position. The difference signal becomes equal to 0, and the tube is
returned to the neutral positiocn.

Figure 5. Pneumatic motor with jet tube

These are the mechanisms which are most frequeatly used in automatic
control systems.
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LIFE FOR THE PEOPLE

G. NAGAYEV

Vasiliy Alekseyevich Degtyarev was born in Tula -~ the towm of
the famous master gunsmiths who made Russian puns famous throughout the
world. In his early childhood, he loved his grandfather the blacksmith
and was attracted to blacksmith and shop work; but he expected to follow
the usual path for younpsters from working families. At the age of 12, his
father sent him to the plant. This was in 1891, when the production of
the famous Mosinskiy rifle was begun in the shops of the plant. Degtyarev,
who worked at a Sharmanka -- a tool for testing rifle springs -- was pri-
vileged to see S, X. Mosin in the shon,to hear his conversations with the
foreman and workers, Vasiliy felt great admiration for the desiener,

Studying the Mosinskiy rifle to the finest detail, Degtyarev secretly
dreamed of working on the invention of a new, even better weapon, But he
could not even speak of this at the nlant. In those davs, the road to
creativity was firmly closed to inventors from the people. Degtvarev
thought of asking Mosin for help, but he was tranaferred to Peterburgz, then
named as head of the Sestroretskiy Weapons Plant, The onnortunity of
working as a real inventor was presented to Dectyarav only many years later,

When he was in the service, stationed at Orauienbaunm, working in the
weapons shon of the officers infantrv school, Degtyarev became familiar in
detail with a new automatic rifle, which had just arrvived from abroad. At
the firine range he met & few foreign inventors: Browning, Madson and
Swartzlose,

During the RussianeJapanesc War, many foreign inventors of weapons and
wegpons fabricators came to Russia, hoping to cbtain larpe profits. The
American Browning attempted to sell Russia his automatic rifle. Once, during
firing range testing, the rifle refused to fire. Brownirs took it into the
shop and begin to repair the damage., The work didn't go well and Browning
became nervous, TFinally, using an interpreter, he asked Degtyarev to help
him, Everyone stopped working and begin to watch Degtvarev. Vasiliy
Alekseyevich rapidly took the rifle apart, found the damage and fixed it
easily., Then, with surprisine ease, he reassembled the uynfamiliar rifle
and gave it to Brown.ang. Browning was amazed by the quickness of the
Russian master, He thanked him and hurried off to the firing range,

"But the American's rifle will be rejected anyway,' Deptyarev said
to the workers around him,

lehy?ll

"It's extremely complex. The parts are small and weak... It won't
work..."

And that {s how it happened. The rifle was rejected.
His encounter with Browning convinced Degtyarev that the foreign

rifles were gstill far from perfect and he wanted more then aver to create
his own, Russian automatic rifle.

L
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In 1906, Degtyarev met V, G, Fedorov, who invited him to work on the
first Russian automatic rifle. Deatyarev gladly asreed. Ile put together
a few samples of the Russian automatic rifle from the drawings made by
Fedorov. Ille had to work under difficult conditions, in the small workshop
of the firing range, which didn't even have a decent lathe, But his long
years'-rork was crowned with success. In 1912, earlier than in Germany,
France or America, the Russian automatic rifle of the Fedorov system passed
the commissioners, then firing range tests. By the beninning of the First
World War, all the exper!mental works on creation of new weapons wvere
completed, and Fedorov was sent to the front,

Deftyarev, who learned a areat deal in his 6 years of work with
V. G. Fedorov, beain workins on the creatiomn ¢f a new automatic carbine,
He worked lone hours, at home, using a foot onerated lathe and completed
his carbine in 1916, When he returned from the froat, Fe-dorov nraisad
Degtyarev's invention hichly.

NDeatyarev's talent actually develoned after the Octohear revolution,
The talented desien~r was eiven all the conditions necessary for creative.
work., Torether with Fedorov, he organized the first desian hureau in the
Soviet Union and begin workine on the creation of new automatic weaoons,
In 1924, on assignment from )., Y. Frunze, Degtyarev invented the DP hand
carried machine gun (DP stands for Degtyarev Infantry). In battles with
the Japanese ageressors in Xhallthin-fole, in the war with the Fins and in
the Second Yorld War, this weapon won unfadinn plorv. The machine cuns of
the encmy were not able to compare with it.

This first preat success inspired Degtyerev to new creative daring.
In the 1930's, he created aviation and tank, large calibre and heavy machine
gunsg, several models of automatic rifles and carbines. The name Degtyarev
became widely knovm in our country. Many young desioners studied under him;
the hardest art is the art of. creating new types of weapons.

The Soviet Governmant nlaced a high evaluation on the services of
V. A. Degtyarev; he was the second person in our country to receive the
avard "Hero of Socialist Labor."

In autumn of 1941, when the Fascist tanks were movingz toward Moscow,
Degtyarev created a new, sorely needed weapon -- the antitank gun. In the
capable hands of the Soviet soldiers, this sun was a powerful force
obstructing the Fascist armored machines, Soviet troons wrote friendly
letters to Degtyarev from the front in which thay thanked him from their
hearts for crzating the wonderful weapon. This close friendship and living
communication of the desipner with the soldiers and the officers aided him
in locating and eliminating deficiencies ia his systems, some so small that
they could be noticed only by people actually figating with the weapons.

For Degtyarev, creative labor was a qreat delight. 1is love for his
country and his concern for his countrv made this la“or inspired. Even when
serious illness confined him to bed, he continued working on perfaction of
one of his inventions, for which he received a state prize posthumously.

In the vears of the Sovie* state, the talented Russian native
Degtyarev grev from a semiliterate worker to a famous designer, social and
state activist, Doctor of Technical Sciences, Deputy of the Supreme Soviat
of the USSR, and a world famous inventor. His life and selfless service
to his country will be an example for Soviet people forever.
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++.UP TO THE RIFPLE OF S, I. MOSIN

. ASTVATSATURYAN,
Scientific Collaborator of Weapons Department State Historical lMuseum

Rifled weapons appeared in the 16th Century, The rifling in the
barrels was at first straight, with up to 32 sooves, then it became
spiral shaped with the numher of grooves being raduced to 8-10. The range
of shooting with this sort of barrel was 400 meters -- almost twice the
range possible with a smooth bore. Rifled weapons were difficult to load;
the bullets had to ba rolled ahout in an oily rag for 5 minutes and forced
into the barrel with a ramrod. This type of weapon was therefore called a
weapon "with tight driving of the bullet into the harrel'. The cavalry
was armed w.th this sort of weapon up to the middle of the 19th lenturv,
as they required only one shot "in rzserve” (they would not have been able
to reload the weapon on horseback anyway).

In the middle of the 19th Century, new systems of rifled weapons
appeared in Western Eurora. The pest of these ~- the so called Li-

ttich stutzer -- was taken as the standard weapon of the Russian Army
in 1843.

After the Crimean Yar, the Russian Army beain to carry a new type
of rifled weapon of smaller calibre -- 6 lines. The reduction in calibre
was due to the fact that the cvlindrical bullets used were heavier
than round bullets and caused a stronger recoil,

Practice showed that the firine rate of the rifled weapons -- 2 rounds
per minute ~- was clearly unsatisfactory. In order to loard the rifle through
the muzzle, a soldier had to stand up straisht and “ecome a good tarest for
the enemy. Therefore, in the 1340's, weanons desieners bepin to work on the
creation of a breech loadine weapon., It should be noted that the first
models of this sort of weapon, althoush they were far from perfacted, were
known as early as the l6th Centurv.

In Russia, breech loading rifles were aenerzllv ramade from muzzle
loaders. Three of these, the freen, Zhelle-trumer and Tarry-Norman --had
a separate loadine gystem: the charse and bullet were placnd into tha barrel
through the bhreech, but the can was nlaced on » hrandt tuhe and was burst
by a blow from the strikine hammrr. In these riflcs, tioht closure of the
barral was not attatned. The firing rate was only 5 accurate shots per
minute. It could not be increased, since after each shot the firei had to
place the can on the rod. The firine nin tvne rifles available abroad at
that time were ahle to fire 7-8 accurate shots ner minute,

In 1367, it was decided to remal:a the 6 lina rifle accordina to cha
system of the Austrian weapon maker Xarle (sse Fiqure). The nzw hreech
loading rifle was loaded with a single cartridee, containing powder, bullet
and cap. The cap was fired v a special pin which was located in the bdolt,
213,000 rifles were remade., lowever, the tests nerformed in the fileld
revealed serious shortcomines: the naner shell case, wiich di{d not burn
completely, flew out together with the bullet and hindered its flipght; the
pin often was broken or burned un,

The shortcomines of the Karla system rilla fore:! Tussian weanons

ssi
makers to use metallic cartridees, ‘(he primary advantage of a metallic
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+ cartridee case is that it is expanded under the influence of the powder
pases when the rifle is fired and is thus forced tightly apainst the walls
of the chamber, preventinz breakthrousgh of the combusion product gases,

In 1368, a Navy Officer -~ a Lieutenrant BARANOV -- suggested a new
cartridee with a metallic shell case and an orieginal desien for the bolt,
which pivoted upward. Tests yielded favorable results, and it was decided
to remake 10,000 rifles according to this system, At almost the same
time, the Viennese weapon maker Krnk sugeested another svstem for the 6
line rifle, whose bolt broke away to the side, Comparative tests showed
that Krnk's rifle was cheaper to manufacture. It was quickly accepted as
the standard weanon of the Russian Army, and the BATANNV system weanons
were transferred to the Navy. BARANOV's cartridees were used in both
weapons. This cartridee consisted of a lead cylirndrical bullet, powder and
a brass cartridge case, into the bottom of which the cap was pressed from
without,

The relatively high weight of the metal cartridces forced another
rcduction in the calibre of the weanon. This made it possible to reduca
the weight of the weapon, imorove its ballistic properties, increase its
accuracy, penetratine power and muzzle velocity.

A 4.2 line calibre rifle was created in Russia, It was devsloped by
General GORLOV and Captain GUNIUS on the basis of the 4.5 line rifle made
by the American Berdan. Working on the Berdan model, the Russian desicners
changed the calibre of the rifle and created a new bolt, which pivoted up-
wards. In a word, they made the changes in design which have caused this
system to be called the GORLOV and GUNIUS System. In America, it is known
as the "Russian rifle."

30,000 such rifles were ordered. Berdan, who was in Russia at that
time, suggested a new variant -- with a sliding holt, which increased its
rate of fire to 8-9 shots per minute. This model, called the "Berdan II"
was used to equip the Rusgsian Army in 1870. The cartridge for the rifle was
developed by GORLOV and GUNIUS, At the same time, the 3 edged bayonet was
replaced by a 4 edged model.

The "Berdan II" rifle, thanks to its high battle qualities, served
the Russian Army for 21 years and was replaced only in 1891 with zhe

magazine type "Russian 3 line infantry rifle", 1891 model, using the Mosin
system,

During this 20 year period, numerous attempts were made to chanse the
rifle system. Magazine loaded weapons became wide snread. Attempts were
made to invent multishot rifles as early as the 16th Century. However, the
earlier systems were insufficiently reliable, too comnlex and too expensive,
Breech loaded rifles made it possible to resume work on the creation of a
reliable, rapidly oneratine vrifle. Sinale shot rifles beain to be trans-
formed into manazine loaded rifles. The firat mapazines, which were tubes

beneath the barrel, besin to be replaced by centrally located manazines
charged with packs or clins.

In 1883, Russian designers begin working on a mamazine fed weapon.

A specially created commission included the chief of the shops at the Tula
Small Arms Plant, Captain Sersey Ivanovich MOSIN., At first, the commission
sug, "sted that the work be limited to remakine the "Bardan II'" weapon to a
magazine fed rifle. However, the appearance of smokeless powder raquired
the creation of a new rifle. 1In 1887, S. I. MOSIN receivad permission to
design it. After 2 years, he presented his work to the commission, After
long and complex testing, MOSIN's rifle and the rifle of the Belgian weapon
maker Nagan were stated to he equal in quality. The MOSIN rifle was found
to be cheaper and more comfortable, and was given prefersnce.

{
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Various types of rifled weapons: top, Karie; second from ton,
BARANOV; third, Krnk (top view): botton, 'Berdan II"

The MOSIN rifle was so successful that the Nussian Army, in contrast
to the armies of most other states, was - required to rearm itself in the
latter part of the 19th and the beainning of the 29th Century. In 1908, a
needle-pointed bullet was developed for this rifle, which considerably improved
its ballistic qualities. Onlv in 1930, after 40 years of service,were some
changes madz in the rifle. Thesc chanses did not concern tie basic desien,
but rather certain parts and attachments. In particular, in place of the
infantry model, the dragoon model (with a somewhat shortened barrel) was
used; the Kabakov and Kamarnitskiy bayonet catch was introduced, which
improved the secure mounting of bavonet to barrel; the target sighting device
was improved and protected from dirt: more convenient spring rings were
introducad: the ramrod mounting, barrel guard, clip, etc. were improved.
All these improvements made the MOSIN rifle the equivalent of the best foreign
models. It served the army over 60 years -- an uncormon service life for a
modern weapon.
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TRAINERS IN THE TRAINING PROCESS

by
Colonel B. MOKHRAKOV and Reserve Colonel N. BASKAKOV

High quality battle training of troops is impossible without hish
quality training materials, in particular without the various trainers
which allow habits of working with military equipment, weapons and znpara-~
tus to be developed and enforced,

Since we attribute great importance to this matter and want to give
our aid to the military experts, the editors of this fournal continue to

publish articles and notes concerning new training aids which-have been
developed. .

* *  k

In order to perform parachute jumps from modern high speed airplanes,
paratroopers must have good ground training., It is aspecially important to
teach them to control their body in the air durine free fall. A training
aid which we have created allows the troops to develon these hahits o= the
ground (Figure 1), It is a prefabricated metal deaign. The base I liolds
up the extermal 2 and internal 3 rotating frames. The side braces, made of
T-beams, are set in concrete to a depth of 800 millimeters. They protrude
1600 millimeters above the ground. One of the braces holds a bracket, which
in turn holds electric motor 4 and reducina gear 5 (1:26).
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The external rotating frame, 2800 X 1900 millimeters, is made of
15 millimeter diameter tubing, It is reinforced with 25 millimeter
diameter tubinz and corner braces of sheet iron, The rotating movement is
transmitted to this frame from the electric motor through drive system 6.

The lower portion of the frame holds a metal circle 600 millimeters
in diameter made of 5 millimeter sheet iron with apertures beneath stopper
feslers vhich fix the position of the internal frame,

Tha internal rotating frame, 2650 X 1700 millimetars, is welded un
of 25 millimeter tubes. Support system 9 is mounted to its central position
and contains models of the main and reserve parachutes and of the guiding
systam. The bottom of the frame contains two positive locaters with springs,
which operate when the extractor rinn is pulled out., Braces for the para-
i troopers feet are welded to a tube,

The system which rotates the external frame includes the alectric
motor, reducing gear, pulley, v-belt and clutch.

The one kilowatt electric motor is firmly connected with thae reducing
drive and operates from a 380 v power suoply at 1400 rpm. Tae output shaft
of the reducing drive carries a pullay wheel with a notch for a v-bdelt. The
elutch 1is mounted on the shaft of the outer frame., It consists of an
immobile disk mounted on a shaft (covered with friction material), a freely
rotating pulley wheel (its diameter beinz 3 times that of the reducing drive
pulley wheel), a fresely rotating disk (with friction material), a compressor
spring and a clamping nut.

The syatem provides for rotation of the frame with a2 rate of 35-40
rpm in both directions. The rotation is transmitted €rom th2 outer frame
to the inner frams with 2 shafts 7, both eads of whic'i have conilcal cears.

The stopping system 8 consists of an immobile metal cirele with
aperturas under the stopping fingers, 2 internal frame fixers with snrings,
rollers, the break arm line, the stoppineg arms and a plank.

?

When the extractor rinz, hich is connected with the stooping lever,
is pulled, the fixer sprinegs are freed, The stopping fineers of the
internal frame brakes enter the anertures in the metzl rine of the external
frame, and the rotation of both framas 1s stonped. Both fromes are stopred

in the position in which the paratrooper was located when ha pulled the
extractor ring.

The control system includes a macnetic starter aad a remote control
panel, The control panel has 3 huttons: "forwari"”, "hackward', "ston”.

Before heaninning each exercise, the leader must check "he operation
of the training aid, the state of the sunnort system mounted on the intermal
frame and the start and stop functions of the trainine aid. Whea he i{s sure
that all is working correctly, he exnlains the poal of the trainine axercise
to the trainees and tells them how the excrcise {g narfnrmed.

Each trainee should be assirnod a definite task, For axample, he
might be told what position he should be ia, and how many rotations he
should make before opening the parschute,

This training aid is a preat help in training paratrorzers for making
parachuts jumps with delayed opening of the parachute and long falling
stabilization. It can also be used for training sports parachutists.
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Our training model allows our students to study the rules of the
road, to Lecome familiar with the basic elements of the highway situation,
to develop attentiveness while driving a motor vehicle, to learn to give
signals early and to work out the primary elements in driving a motoe~
vehicle. In a word, the trainer makes it possible to teach the students
the entire set of practical habits needed before they actually sit behind
the wheel of a motor vehicle.

The training model (Figure 2) reproduces the streets and squares
of a city, streets and railroads; road signs are set up and sutomatic
traffic sicnals are installed at intersections. The trainer is controlled
from a special control panel which coutains a board with coatrolling
instruments and switches, a steering wheel and pedals. The student can
move the model of the motor vehicle in various directions, change {ts
speed or stop it at any time.

The mechanism for moving the motor vehicle is placec on the bottom
side of the hase of the model (Picure 3). Arm I with electromasqnet 2 {s
rotated by a reducing gear and a 12 volt electric motor. The rate of
rotation is controlled by a rheostat connected -7ith the gas pedal. In
order to stop the vehicle, the clutch pedal is denressed and the current
is disconnected from the line,

GRAPHIC NOT REPRODUCIBLE

Figure 2. Training model for training military drivers

The electromamet can move freelv alongz the lcnath of the arn.
Ball bearing 4, acting as a feeler mechanism, is fixed to the alectro-
magnet core and rolls along rafil 3, causing the electromacnet to move.
The feeler mechanism and the arm cause the electromamet, and also the
moter vehicle, to perform comnlex movements correspondine to the outline
of the streets and roads on the model. The tracks have bresaks in then
vhieh az» covered by quide arrows 5. The arrovs are movad by electromagnets
connected to the turn sipgnal switches locatead on the dash board, and they
cause the vehicle to move in the direction desired. :

The stop lights are sutomatically switched by a mechanisa rotated
by a special electric motor at 2 rpm, A transistorized elactronic milti-
vibrator can also be used for this purpose.
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Figure 3, Moving mechanism

It i3 easy to work with the training modal. It allows the students
to reinforce their knowladqe of traffic regulations.

Lieutenant Colonel D, XATS

® * &

The training stand for damonatration of meathods to nredict the
radiation and chemical situation allows us to train officers in solving
the most typical oroblems connected with radiocactive and chemical contam-
ination. It is used to determine the scale of radiosctive contanination,
to calculate poasible drsages of radiation of personnel in the contaninated
zone or passing throurh the contarinated zone, to find the resistance of
the war cas in the area and the denth of permeation of the srinarv and
secondary war gas cloud, as well e= the time which ~as masis must be worn.

The stand i{s mounted {n a woolen frane 1 X 1.5 meters. Tae face
side of this stand carries a tonoeraphical map wiich shows the tactical
situation. Tne map is slued to a sheet of cardboard which has anertures
representine locaticas where nuclear and chenical weapons have been uscd,
zonas of radioactive contamiration, depth of movement of the alr charze
with the wvar gas,

The lover nortion of the front panel of the stand has two nressure
plates of organic glass, a licht display panel, switches, 4 tozgle switches,
and a button labeled "ansuweor'.

The pressure plates hold dmm blarks containine the initial data
snd a description of the procedure for solving the prodlem. The studeat
uses 3 switches to i{ndicate thc result to 3 dieits: hunéreds on the firat
switch, tens on the second and units on the third. The 4 torsle switches
are used to turm on the larms {n the variocus seciors of the man. The
switches located on the left hand portion of the disvlay are used by the
training lealer to set up the angwers to the pro-len,

5 Traa—
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A schematic diarram of the trainine stand is renrasented on Ticure
4, Lamns L_-L, are located in four sectors of the reflector. Tocgle
switches S,~S, are used to turn on the illumiration beneath the map,
switches S -gl indicate the numbers of the problems being solved, and
the 9-posi%ion Switches SZ-S1 (only 4 positions are shown in the diigram)
are used to state answers to ?he problems. Swuitches 514-51 are used by
the student to entar his answers to the nroblem. Relay R, of tyve MKU-4R,
the light display panel and buttor B are uscd to check the correctness of
the asolut{on of the problem provided by the stulent,
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Tiaure 4, Schemalic diagranm of trainine szand

If switches S, -S = are {n the first position, tha circult is
considera] ready for solution of the first nroblem., Placing svitches
Sqs SA and S q for cxample, {n nositions 109, 20 and 3 oha lsader can
encodes the answer to the first provlem -- 123, I a si~ilar manrer,

using t e remainine sitches, the answvera to the second, third and forgh
problcms are selecteid,

Solving the problen, a student eives his ans'rer wit: ssiiches
S ‘-516. If Re solves the oprodlew correctly, for axamnle £{f he pives
:%o aumber 123, the electronacnetic relav circuit © 13 closcd.

3y nressine duttom 3, th2 student coanects th2 relav, lieqcornac-
ting the lirht under the sector of the lix:t disnlay contafning the wor/
' L (1) "
not’ The word "correct” appears on the displav.

1f, after gryina severzi Cimas, the student is not adle to oroduce
the vord “correct™ on the display, he shauld compare his sclutioa with the
solution presented on the dlank,

The simplicity of the desfion of the stand aad ths ~oswibilizwy for

chaneine variants of oroblems =akes {t exnedient for usare in everv chact'
and military school.

‘Page .,
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T AUD V ANSWERS

The editors have received a letter, It was written to us by
Eneinzer Licutenant Colonel I, GERASIIOV, and it asks us to comment on
the action of a judge in a tank driving test. In particular, Lieutenant -
Colonel CERASIMOV questions the fact that the judge did not follow tha
normal instructions for tank driving speeds which were established by
the Commander of the Soyedinenive in consideration of the specific features
of the tank driving range. Since he did not explain the driving svced
before the test, this also resulted in some confusion, Finally, the
writer of the letter wanted to know if it is necessary to maintain constant
steepness over natural hills and descents and identical depth in water
obstacles (norms for the course) throughout the entire length of these
obstacles.

Apparently, these questions are bothering other readers. Ve
decided to publish an explanation from the main administration for combat
training. This is what we were told by General Major S. KONDRATRENXO.

The commander of Sovedinenive or Chast' has the risght to reduce
the average speed of driving up to 15% from the established speeds,
llowever, this must be done for each exercise individually and may change
during the process of trainins. Suppose that exercises are bepun in pood
weather, but after a certain period of time a strong rain storm besins,
and driving conditions bhecome considerably worse. This should indicate
that it is not always wise to follow previous orders of the commanders of
Chast' and Soyedinenive. All students, including driver-mechanics of
any length of service and officers ,must know the speaed to be maintained
before performing an exercise, in order to dztermine in advance what
sector or crossing should most expediently be used. If over 30% of the .
students recelve unsatisfactory marks in an exercise due to reducine the
driving snreed due to difficult driving conditions, the excrcise leader
(on the order of the commander of the Chast' or Sovedinenive) or the
testing judee has the rieht to reduce the average driving speed, but not
over 15%. After this, the marks are changed but the students mav not
drive through the course acain,

e B St

For the 7th and 8th exercises, natural hills and valleys of various
lengths and steepnesses are primarily used in the march route., If they
contain a sector with the established minimal length and steenness, measured
taneentially at 2 points, then no additional work need %2 done., %e have in
mind here reduction of the lensth or correction to identical steepness over
the entire length of the ascent or descent. It is necessary that the steepness
at individual sectors differ slichtly from the established steepness, When
there are more ascents than called for by the course, which hinders movenment,
average sneed should *a2 reduced by no more than 157.

Identical river depth throughout the entire lensth of a ford is not
necessary. It 1s necessary that the length of this sector be no less than
the length of the tanks involved. In making an artificial ford, the steep-
ness of the entrance and exits should be 157, the depth over the entire
length can be 15-25 centimeters less than the depth of the technical
characteristics,

The dimensions of a tread way bridae (high level viaduct) should
correspond to the dimensions of the tank bridse layer., In order to
prevent capsizing of the tank, the side quard wheels are set on the
high level viaduct 15-20 centimeters balow the base wheals.
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TO LEARN, NOT JUST “STUDY UP"

Captain Second Rank V. YERMOLENKO -

The officers of our Chast' discussed the article of General Major
G. MIKHAYLOVSKIY* with great interest. This is understandable, siace this
article stated many important problems of the ormanization and methodeloqy
of technical training of Army and Navy Officers.

The article states in particular that officars, resardless of their
specialities, should systcmatically supplement and nerfect their technical
knowledne, primarily on commanders' training 2xercises under the lsadership
of their immediate suvneriors. This, of course, is true. 3But if in the
past year, as the author notes, the lavel of technical training for some
officers continued to be low, the reason is aoparently not that the senior
officers permitted oversimplifications, formalism and superficiality in
their training, although this does cecur.

It is, of course, necessary to continue to strive for improved
organization of exercises in the commanders' training svstem, But, in my
opinion, it is impossible to radically solve the problem of ranid training
with the new complex equinment in this way.

Tirst of all, since only a limited nortion of the overall time
available for commanders' trainine can be used for tachnical trainine, this
time is sufficient only for mastery of uncompnlicated equivment (incidentallw,
some of the participants in the discussion of the article stated this quite
definitely). It should also he considered that in the Chast' and
Soyedinenive, class rooms and officers are equippned with simple equipment.
They use, as a rule, mechanisms and weanons which have heen fully amortized
and which are, consequently, not the latest.

Secondly, this is J-~osnitl. Lczause battle equinrmant, whicl has
for the most part passed throuch meny stapes of perfection (from mechanism
to system of mechanisms, from system to complex), has now hecome so
complex that not only considerable class time but also a highly qualified
and narrowly specialized teaching staff are required for proper study of
this equipment,

It is obvious that the senior officer i3 not able to independently
process a larse volume of technical information, prepare it in all aspects
and instruct proper classes with his subordinate officers on the new
equipment now heing put in use, It is not surprising that many exercises
in the commanders' training system consist only of familiarization with new
equipment and study of its taectical and technical capabilities.

It seems to us that in order to improve the taechnical knowledge of
the officers staff of the Army, Air Force and Navy, and to maintain it
at its proper level, classes should best be held at teaching centers. Here,
in the course ¢f 2 or 3 months of study, the general technical knowladge
of the officers would he raiased and their technical outlook would be
“improved (we are speaking here of the minimum required for mastory of naew
equipment). The officers would study the new and latest equipment, new
approaches and methods of 1ts usage .n battle and tactical problems in the

*Tgkhnikz 1 Vooruzheniye, 66, No 1, 4, 5, 6, 7.
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volume necessary for fulfillment of their duties, according to the
positions which they hold.

With sufficiently narrow specialization of the training, successful
mastery of all that is naw technically and al) the changes in tactics
associated with new devalopmants can be attained in a short pariod of
time,

The Navv, and apparently the other armed Sorces as well, have
educational institutions where the knowladge of officers is perfected.
However, they canfot orovide for the main thing, which is constant
{mprovement of knowledge. While studying in them, officers are separated
for long periods of time from the performance of thair duties., An officer
arrives to study in many cases after 5 to 6 years since completing his
formal schooling. Therefora, for mastery of new equipmant we are forced
to organize brief courses (assemblies) at plants and scientific centers.
This study interrupts the production plan of the enterprise involved and
is little affective, since the classes are held under conditions unsuitable
for study.

Experience has shown that studying of new equipment is most success-
ful in complete class room lahoratories. Only the teaching centers allow us
to make up these complete laboratories such as the 'rocket ship''sr'submarine',
where the interconnaction and interaction of all mechanisms is obvious and
where any variants of the military usaze of equipment and armament can be
reproduced. -

It would be good to make study in such teaching centers a requirement
for all officers, regardless of their age, position or personal desire, no
less often than 3 or 4 times per year. This sort of training is necessary
for the senior officers most of all, since with an increase in position the
circle of thair duties increases, as does the period since they comnleted
their formal education. Paradoxically, their subordinates, who recently
completed their higher educational institutions, are often technically hetter
informed than the superlor officers,

In order that a course be hrief and effective, it should have a
concrete goal, But it often occurs that the officer is first tausht the
"eeneral"” aspects, i.e. his knowledae is first expanded and deenened in
many directions, with no concrete duty in mind, then he is as=zi-mmed to a
duty. 1In nis unit it is discovered that althoueh he learned many useful
new thines, he 1s still inzufficiently traiard for his owm marticular
dutv, since the models of equipment used in his new Podrazdelenivae are not
deeply familiar to him, The outcomz 1s that after a lonz period of study
he still must "atudy un a little,"

Wouldn't it he hetter to assirm (or note) a concrete dutv to an
officer at first, then train him at the teachine center over a h“rief period
of time? Arrivine at his Podrazdelenive after this sort of training, a newly
assigned commandar or snecialist would be familiar with his enuinment: he
would begin his service activity with assuredness in his new unit and would
step forth bravely "right from the start."

"...We must leaxrn the specific features of modern peneral war, which
is fought by the combined forces of various branchas of the armed forces,
vhich requires their close cooperation,' writes General Major G. MINKIAYLOVSZIY,
and we asrea with him completely, "Therefore every officer should know the
capabilities and the principles of military application of teapons and
equipment of the interacting forces.," This 1is a very immortant note, All

officers should turn their attention to studying the armament and technology
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of the interacting forces, especially the rocket trooos, the Alir Force and
the equipment for observation and communications., .ithout the knowledge of
the combat capacities of the interacting Chast' and their organizations,

the tactical thought of the officer will not grow, and he will not be able to
develop intelligent operative and tactical plans which answer the require~
ments of modern battle or to lead in tactical exercises.

Sometimes it occurs in our unit that durine exereises we obtain
exhaustive information about the "enemy', we know <he romnosition of
his forces and aquipment, their location, their technical and tactical
capacities. lowever, we must only muess about the forces of the Chast'
interacting with us and their battle capacities, especially if thay helong
to another armed forces. Many difficulties arise in studving the ari-ament
and technology of other armed forces directly in the Chast' and Sovedineanive .,
It i3 considerably simpler and easier for the teaching centers to verform
this function. As concerns commanders' training under the leadershin of
immediate superiors, it can more expediently be used for studying operative
and technical documents, their usage and detailed checking of that which
the officer should know and be able to do. g
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WHAT TO STUDY?

Engineer Captiin V. YAROSHENKO

The problems raised in the article of General Major 6. MIITIAYLOVSKIV
are familiar and well understood to the officers of the antiaircraft rocket

-troops. The requiremants as to technical trainine olaced on thesc officars,

sergeants and soldiers have increased immeasurahly. Experience has shom’
that an error of just one number in a calculation in tuning of an anparatus
often leads to a sharn decline in the fire power of a weanon or cven to
missing an airborne target.

It is known that most technical nrohlems which arise in cuidance
radar stations, in search and trackine stations, can he renaired in a few
minutes. DBut their discovery, esmecially if the service personnel are not
highly qualified, requires several hours. It is obvious that the quality and
time required for tunine anparatus depends on the technical knowledae .
of the officers responsible for preparing the materiel nortion of the
commands resnonsibility for combat, and on their personal hahits.

General Mator G, MIKIMAYLOVSXIY set forth a very imnortant thnucht
concerning the relationshin hetween general technical and soccial disci-
plines, seneral and practical problems concerning the usaese and cormbat
application of equipment.

Let us take the following examnle. The nrohable enemy must bc
studicd, of course, but the problem of -that any elven officer should “novu
concernine him in particular is solved, in my ooinion, often incorrectlv.

It is often stated that a junior officer (technician, platoon commander) i«
familiar with him on the 'global scale" (total number of rockets, airnlanes,
Soyedineniye etc.), but does not know -- and this is very impartant --
the concrate capahilities of his cguinment as concarns the creation of radio
interference for the given tvype of antiaircraft rocket weanonry.

In many cases, an unjustifiable amount of time, nlanned for co-msnders'
training, is spent in studvine aerodynamics, a subject which is very useful
but hardly practically important for commmications officers.

Sometimes a station technician and a commandar of a Modrazdelanive
need to have the same depth of knowledae of the operation of a certaln
circuit, and require identically good hahits and familiarity in the tunina
of anparatus. Obviously, for many commanders vho do not have enqinearing
training this task is simply impossible, The commander must ba nrimarily
concerned with the teachine and education of his subordinates and the
attainment of coordinated action of his personnel, not with studying d-=taills
of the design and the caprices of individual elements of equipment which
he does not need to know.

A narrower direction is characteristic for the training of a technician.
He must deeply undcrstand. the instructions for usaga, the functional and
schematic diagrams and also the characteristics of their primary elaments.
The commandars should clearly understand the functional connections bhetween
systems and understand the influence of adjustment of the primary units
on the result of his shooting as a whole.
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Vartouq cateoories of officers bring their ovm special requirements
for technical training, which {s the causa of the variety of forms of
technical training, They are all enumerated in tha article of fleneral
Major @, MIKHAYLOVSYXIY, and there is no reason to repeat them,

In conclusion, I would like to say a few words about the training
literatura, The armed forces are in preat need of ponular books which
would contain fewer mathematical formulas and would pav qreater attention
to the nhysical nrocesses which take place in the various eircuits of
radic electronic and automatic devices. The bihlicaraphy list "Radar
Technology' nublished by the Military Publishing Nouse is of great aid
to gpecialists of the armed forces but could he well supplemented., First
of all, we need literaturs on radar mathods of selzaction of moving targets,
operational amplifiers and other problems. The mathodological aids and
products of the middle and higher military schools and academies, as a rule,
do not reach the armed forces., It would be desirable to publish certain of
these works dedicated to such areas as the nhysical sense of maintenance
opera*‘ons and send them into the military Chast' .
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TECHNICAL OBSERVATION POST

Engineer Colonel Candidate of Military Sciences P, ORESHKXIN

In the initial period of the Second World Var, when there was
still a lack of exvwerience and of the required teclinical equipment. our
armored troons took sienificant loses due to the lack of timzly evacuation
of damaged or broken down vehicles, due to untimely aid given to tanks
vhich stopped for technical reasons. In hoth cases, the vehiclas hecame
good targets for the antitank weannmns of the enemy. Then, the situation
was sharply chan~ed., As a result of nroverlv apolied technical aid and
evacuation of damaged vehicles from under the fire of the enenmy, irreversible
loses ware reduced almost in half.

In order to evacuste a damacad nicce of equinnent or nrovide aid
when ncaeded, it is necessarv to continually leen uo with the course of
battle, to know the state of the equipment, and to b2 able to analvze the
situation and foresee possible developments of events, to correctly, in
acecordance with the situation as it develoos, ‘distribute forces and equip-
ment, A1l these nroblems aca solved at the technical ohservation post

PIN, vhosa role and siemificance have inereased irmeasurably in modern
day battle.

[

The PIN is the prime and basic link in the svstem of technical
support, and cne of the basic oreans of technical reconnaissanca, which is
organized by the technical sunply officer when on the attack and when in
defense, The chief of the PIN may be the technical sunnly officer of the
battalion or commany. In additional to the technical sunnly officer of the
company, there may he reserve mechanic-drivers and other team members at
the PIN. They are used both for replacements and tc pive technical aid,
mainly in preparine damaqed or broken down vehicles for evacuation.

In order to determine the deerea of contamination of a damanped vehicle,
the PTN must have chemical-radiological warfare specialists and dosimetric
apparatus. The Podrazdeleniye mav include sanners 1f thev are ancratine
in the recion of mine fields. Since the technical sunnly cofficer can not
solve such prohblems himself, he renorts tn the Thast' commander in order
to have the chiefs of the various snecialities attach tha corresnonding
specialists as required.

Considering the tasl:s layed unon the PIN, it {s verv imsortant te
select a location for it from which tha entive attack szactnr of the hattalion
can be ohserved, The defense of the narsonnel thore is also of nrime coacern.
Hills and the edzes of sroves are most suitahle for rachuical ohservetion
points. Fxverience confirns that the PTN should de niaced near the comand
observation point. This allows those at the PIN to slways ba avare of the
task of the hattalion and the gituation, 1.e, to timely decide vhere he'p
is needed. It is then also possidle to use the headauarters vradio network
to trensmit informetion to the regimental technical supply officar.

During the attack, the PIN woves by jumps, from cover to cover, Its
naxinum sepsration from the attacking Podrazdelenive 43 decided by the
conditions of the terrain and observation. In open areas, the 7IN wmev be
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one kilometer from the attackine Podrazdalenive , whereas in broken
terrain with poor visihility, it muat be closer. On the basis of thess
requirements, the PTN 1is heat placad and moved on an armored nersonnel
carrier with high cross country traval abilitv, supnlied with the required
communications facilities, from which continuous accurate control is
oossible, C-mmunications should be sunnlied with thz coriand ohservation
point of the battalion and with the vehicle €TeWS yith tha technical
sunport facilities and, of course, with the senior sarvice chief. It is
difficult to set un communications in this wav, but it is possihle with
the proper orpanization and usape of ralin installed in the armored carriars,
prime movers and mobile shops. The initiative and resourcefulness of the
personnel can be of great significance.

In the course of the Second Vorld War, in many cases combat tanks
were used as battalion PIN. They were called th2 technical sunply officer’s
tan%s. Tais is how the problem of nhservation and tachnical suonort on the
field of battle was solved in the battalion whare the commandar was Hero of
the Soviet Union Major M. KUL'BYAXIN, and the technical sunply officcr was
Captain V. TROFIMOV, Experience showed that this made it possible to
constantly ohservae the field of battle without disruntins the order of
battle, and to provide timely technical aid to tanks which were out of order.

Of course, such measures were taken during the Second World "ar due
to the unavailahility of transport and evacuation equipment to the dattalion
technical sunnly officer. Uader present day conditions, the availabilitv of
technical supvort equipment has considerahly inereased, althoueh sinmilar
measures cannot he excludzd in the contemmorary situation. In some cases,
armored carriexs misht be set aside for this nurnose, in other cases -~ tanks,
usually tanks with damaged weanons or with incomplete creus.

Naturally, in organizina technical observation noints, it is necessary
not only to provide the material basis, but also to sec that it is nromerly
and effectively used. let us thorefore analyze the work nerformed in the TOP
during a battalion attack against an cremy defendin~ himself (see outline).

then a tank poes out of order, data on the reasons for its halt and
the necessity of technical aid can be produced by sevaral methods. !"aturally,
the crew of the tank itself first revo::.s *a *%: ~latoon or company commandar,
then, plugaing into the battalion tachnical surnart radio natwork, mzy ranort
t the PIN commander the locatinn of the vehicle, its state and tha technical
aid requircad. This is why it is verv imnortaant to extend the rrdin network
of the technical support unit do'm to the crew level., Another cheanel of
information is direct overhearine of reports from crews to platoon comnanders
or company commanders on their radio net-ork.

Jut what should be done {f radio communication with the crev of the
damaqed vehicle can not be established by efther methed4? Then a technical
reconnaissance natrol headed by a commany technical suanly officar is st
out on a orime mover or armorad carvier. Tha natrol dstcrmines the reansoca
the trak has veen placed out of order aud nrovides the technical ald required:
if this cennot e done, it reports this sack teo the chief of tha PIN. The
deputy battalion comsander decides,or rupor’s to the regimental zechnical
supply officer that it is necessary to serfora renair or evacuation.

The PIN chief sends a srime movar and renailr team to g machine which
is out of ordar on tha f£iald of dattle for ranid evacuation to the nearest
cover. Of course, this decision nav De taken as a result of dirsct ohservation
of the field of bdattle, without clarifyine the re_son a machine has stopved.

Under some conditions it may be that the wesrs availadle to the
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battalion technical supnly officer are not sufficient to aid all the
vehicles requiring aid at once. Under theosa conditioas, those vehicles
which can most ranidly be placad back in action are remaired or evacuated
first. The other tanks are srenared for repair or evacuation,

NDuring "primary” evacuation, the damared “~1inment is sent to
covered areas near roads so that the rmobile remair equinment tan anproach
for renzirs. This is ssnecially immortant when the Podrazdelanive is
operating nver difficult broken terrain, or in winter under conditions of deep
snow cover. The selection and evaluation of locations to which damaged
machines should be evacuated is one of ths tasks of the PIN chief.

In order to keep accurate track of vahicles naeding technical aid,
their locations and situations, the PIN commander .taens a hattle damane

journal, Fxperience shows that the most expedient form of such a journal
is that nresented helow.

The accurate location of damaszed or hroken Aown machines is noted
on & map as well, but it can not replacz the account kant in the journal.
It 1s impossible t» reflect all the infornntion raruired by suserior
commandars to decide on renmair or evacuation on tha man.

Since the decision to use remair and avacuazion may Ha taen on
the bagis of renorts, they should contain sufficiently comlete Jata
concerning the technical condition of the vahiclas. 1If a vahicle camot
be repaired, it is imnortant to {=dicat: vhat parts or sections must Se
replaced and vhat snecial overations must Se Culfillad. Tharefore, the
persctmel of the PIN ahwuld be able to rapidly and accuratelv determine

the volume of work required and the repair equipment which will be nasded.

Tor more oot  ve of the sunort equisment 17 some tan“
Sovedinenive during i..e Second World Var the reports were sent not to the
regiment but rather to the ¢ technical supply officer. %e note

that this plaa of transmission of reports concerning rezair renuirensats
aad evacuation requiremsnts is not very difficult to put iaco practice. The

i i A
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Sovedinenivs technical sunply officer should also have a radio statlon
and should be in permanent contact with tha PIN,

JOURNAL
Account of battle damare in . on
Podrazdslaniye, Chast'
19 '
Date
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(In | of of and for | of taken
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In battle, so called "irrenarable” loses may also occur. Placine

a damared vehicle under this catecory shoull e done with oveat cars. The

battalion techinical sunply officer should nersonally he assured of this

fact, not rely on the reports of "eye witnesses" or members of the crew.

In Adefense, the PTI nerforms the same tagha and wor: as in tha
attack. The order of evacuation of dannacd vehicles 1a sansuvhiat different.
For examle, not every tan’% which is dama-+ed «il) Se evacuated to cover or
aiven over to repair by other metheds, A tan’: which i3 dana~ad dut which
still has oneratine weanonrv, as a rula, remains in battla order until the
attack of the enemy i{s rapulsed., It is evacuate’ to cover or to t™s venair
location only upor. the receint of permiscion from the battalion commander.
A vehicle vith damazed weapons, rezardless of the smount of tachnical aid
required, is evacuated heyond the limits of the hattalion defensc reqion.

Proper organization of the operation of technical observation noints
is a very important prodblew, whose solutiom is immor:mt far timely restora-
tion and return to action of darssed vehicles, and coassquently ta the battle
capacity of the Podrazdelenive. = Therefore, orpurization wd operstion of
technical observation prints should be daveloped fully, wits no simplifications
or allovances for peace tiwa during exercises. '
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FEEDER MA INTENANCE

The antenna-feeder system (AFS) of a radar station transmits the
electromagnetic enérgy from the transmitter to the antenna, radiates it
into space and also receives the reflected signals and transmits them to
the input of the receiver. Ome of the most important elements of the AFS
is the hish frequency transmission line., It, depending on the radiated

wave length, may be made of wave guides, rigid coaxial feeders or coaxial
cables.

The quality of the operatlon of the transmission line is character~
ized by the standing wave ratio (KSV) and by the attenuation., In
the practice of usage of this equipment, the XSy and the reflection co-
efficient connected with it are most often referred to. It 1is known that
the less the SWC, the greater the electromagnetic energy transmitted from
the transmitter to the antenna and the greater the range of the rad.z. If
heterogeneities arise in the transmission lines, the SWC increases and the
energy lossas also increase. Increases in losses are 'isvally caused by: poor
matching of antenna with transmission line, dirt, water, scals caused by
breaks in the wave guide (feeder), dents in the feeder walls or poor joining
of wave guide elements.

PR

Retaining the KSV within specified limits is one of the most important
tasks of the personnel operating the radar stations. This is achieved by
performing preventative maintenance on time and with high quality. The
volume and sequence of preventative maintenance operations performed on
the AFS are indicated in the corresponding divisions of the guides for
services and directions. We would like to present our experience in performing
some operations.

L e e ———————— T 3

A characteristic problem with AFS, as we noted above, is high signal
power loss in transmission lines or commutating devices., The reason for
this may be improper assembly or mechanical damage to elements of the feeder,
breaks in these elements due to moisture or leakape between feeder cores.

Cuecking of AFS should be begun with an external inspection in the
direction from transmitter to antenna., First, the quality of the connections
along the transmission line is checked with a magnetron. Overhead coaxial
or wave pulde feeders are checked by touch: at brezk locations, the feeder
will be worn. Then, commutator dischargers are checked., Blackening of a
discharge gap indicates that it is out of order. DProblems most often arise
in rotating wave guide azimuthal and elevation joints. In order to determine
where the problem lies, it 1s necessary to rotate the antenna in azimuth and
elevation while watching an instrument which indicates the magnetron flux.

If the arrow of the instrument moves, it means one of the joints is either
contaminated or out of order. In this case, the rotating joint should be
dissembled and cleaned, and the bearings and bushings washed with alcohol,
rubbed dry and lubricated with TSIATIM-201 lubricant., The lubricant should
not be allowved to remain on the internal surface of the feeder. Otherwise,
a deposit will be formed in this location which may lead to a breakthrough
or the appearance of reflections (KSV increacses),

It 1s recommended that AFS, including the rotating joints, be dis-
mantled in a shop. When absolutely necessary, inspection or repair (dis-
sembly) is permitted under field conditions during rain or snow fall. In
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order to keep moisture out of the feeder under auch conditions, it is
necessary to work under a tarpaulin,

After inspecting an AFS in its dissembled form, the internal surface
of the feeders must be cleaned. This is don2 with a clean rag moistened
with alcoliol and wound around a wooden rod. Some feeder sections contain
difficultly accessible locations. The§e sections should be covered on
one end with a special plug, 50-100 cm™ of alcohol should be poured in
and agitated for 5-8 minutes. Usually the dirt (scale) will he d¢ssolved
in the alcohol in this period of time. 1In no case mgy a feeder be cleaned
with emery raper.

Dents in sections of feeders are to be straightened out in the shop.
Aftervards, a special stand must always be used to check the value of the
KSV, Dents over 3 millimeters deep should not be straightened. Sections
with these defects are better replaced with new gecticns, Fins and
scratches on feeder flanges are removed and polished with GOI paste, applied
with flannel. If the sil »r or passivated coating of wave guides is broken,
these locations must ‘& .. wned of oxides by GOI paste, dried with alcohol
end covered with - ~lorless la~quer.

Aftev reagssembly of the AFS, its tightness of sealing must be checked.
The air pressure within the feeder is checked with a manometer. Air leak
locations can be determined with soap suds. After making certain that the
AFS is correctly reassembled, the high voltage is connected and the operation
of the station is checked,

High quality coaxial cables,6as are sometimes used as flexible feeders,
are also car~fulily checked. During the external inspection it i3 assured
that there s no mechanical damage to the outside surface of the feeder (cuts,
fissures, crumbling, ete.), that the feeder plugs are tightly connected with
the polyvinyl chloride covering of the cable, the pins and sockets of the
plugs are in working order and make reliable contact.

The damaged polyvinyl chloride covering is sealed with polyvinyl
chloride using a soldering iron. After this repair procedure, the damaged

location 13 bound up with surgical tape, a bandage of threads is applied and
covered with bakelite lacquer.

A new cable is usually tested for moisture resistance. For this, it is
placed in a tub of pure water, with the ends of the fesder kept cut of the
water, After 2 hourgs, the cable is removed from the tub and the electrical
resistance of the insulation is tested.
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WE MAKE REPAIRS IN PLACE

By Senior Lieutenant A. BARANOV and Senior Lieutenant Yu. NIKITIN

The rapid repair of defective radio stations is one of the primary
tasks before service personnel and repair organizations. Small Podrazdel-
eniye may not always be able to repair radio stations with their own
resources. They are aided by roviang repair teams made up of one to two

men. In our unit, these teams usually .onsist of our most experienced radio
technicians.

We know from experience what the most characteristic defects of
various sections and parts of various apparatus are. This allows us to
properly deternine the quantity of spare parts and instruments required for
repair. As a rule, the team takes the following along with it: wvarious
resistors -- 40, various condensers -- 20-30, selenium stacks 40 X 40 milli-
meters or diodes types D7Zh, D226 primarily 1500 v, diodes tyne [2Ye -~
10-15, a set of crystals for a type VD exciter, heat reg-lators, heat fuses
and the KSR-4 measuring instrument set. allowing tuaing of receivers and
checking of antenna current of transmitters.

During repair, we use the oscilloeraphs z-railable at the radar sta-
tions. Using them to check each stage in sequence, we can easily find a
defect in, for example, the exciters. If there is ro high frequency vacuum
tube volt meter, then, knowing thc seasitivity of the oseillograph, we can
easily measure the amplitude of the high frequency cscillations with the
SI-1 synchroscope. Sometimes, in order to check for the presence of high
frequency oscillations at high voltages, we use the type MN-3 MN-7 neon
lamps or even a SG-3S or SG-4S yoltage stabilizer. By holding the lamp near
the high frequency stages of the transmitter, we can check for the presence
of an HY signal by obrerving the shlnirgz of the iamp.

In some exciters, the joirt betweer the crystal and the rod on which
the quartz crystal is mounted may be melted due to overheating. In order
to correct this defect, we open the screen, Using an accurately nositioned
soldering iron, we resolder the rnds tr the c~ystal at the location of the
old joint, being careful not to overheat the crystal during this operation.
Then the crystal i{s soldered to the mount and the case is resealed. These

restored crystals, after they are checked in the exciter thermostat, usually
work well.

In some models of UHF apparatus, th2 sensitivity of the receiver may
be reduced, or the operation of the automatic channel selector or :he type
RKN relay may be disrupted. Therefore, when we go out in*to iLhe field, we
take a set of type KSR-2 measuriap instruments, some functioning autom.cic
channel selectors for the transmitter and a type RKN relsy, a pulse motor
with a spare contact group and spring (stopper) for the rachet, a receiver
and transmitter lever mechanism type RSIU~-3M. We use the KSR-2 to adjist
the receivers and transmitters type RSIU-3M. During the adjustwent, i: is
convenient to use a textolite screwdriver and a textolite probe with copper
and magnetite tips. If the circuit begins to resonate when the magnetite-
tipped probe is placed in it, the inductance should be incressed, I1f the
circuit begins to reasonate when the copper tip is placed in it, the inductance
should be reduced,
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This method of repairing communications equipment by roving teams

in the Podrazdeleniye requires the availability of light, small electronic
messuring instzuments. Unfortunately, we do not have such instruments. It
would be desirable for these mobile teams to have a portsble combined instru-
ment containing a built in VOM and an oscillograph. .
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Only 2 years ago, Communist Technician Lieutenant Yu, ShChATSKOV
graduated from the Aviation School, but he is already an exper-
ienced specialist. In competition, Yuriy Mikhaylovich earned the
right to have his airplane called outstanding. On the photograph:
Technician Lieutenant Yu. ShChATSKOV inspects his airplane before
flight.
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WEAPONS AGAINST CORROSION

By Ya. Kolotyrkin, Corresponding Member of Academy of Sciences USSR,
Director of Physics-Chemistry Institute Imeni L. Ya. Karpov

The five year plan for development of the national economy of the
USSR during 1966-1970 calls for a sharp incresse in the production of
metals and alloys. Even now, however, every 8th blast furnace and open
hearth furnace is occupied just in replacing losses of metal to corrosiom.
The losses which our country suffers each year due to corrosion are
calculated in billions of rubles. These losses could be considerably re-
duced if we used contemporary, effective methods of anticorrosion defense.

The weapons we can use are almost as varied as the corrosion processes
thenselves.

Fluctuations in the conditions of usage of products, which lead to
changes in the rate and the character of their destruction, usually require
replacement of one method of anticorrosion defense by another. We will
comment only on the most important methods and on the most -important results

. which have been attained.

Alloys, Alloyed Metals in Two Layers.

Metallurnists and corrosion specialists,working together, have been
able to consicerably increase the corrosion stability of metals by alloying
various components and by heat treatment. Our industry is already making a
large number of corrosion-stable metal materials of various types and grades.
They include alloys based on iron, aluminum, magnesium, nickel, copper, etc.
New alloys with chrome, iron, molybdenum and other metals have been made
which are not subject to the action of especially corrosive media, some of

them being corrosion free even in concentrated boiling nitric acid, which
corrodes stainless steel,

Production has been begun of pure titanium and certain titanium alloys.
Thus, the allo of titanium with a small quality of palladium (approximately
0.52) was first developed in our country. The addition of palladium facilitates
the separation of hydrogen, which causes the potential of the corroding metal
to be displaced toward the positive. This 1s sufficient to cause the alloy
to be transformed to a passive state in solutions of nonoxidizing acids, so
that it is not corroded in such solutions.

Methods have been introduced for additional alioying of ordinary
steels with slight quantities of copper, chromium and phosphorus. This sort
of alloying increases the corrosion stability of steel under atmospheric
conditions by a factor of 5 to 8. Stainless chrome-nickel s%2els have been
developed with reduced carbon content (0.03X), which have high stability
against the wcrst enemy -~ intercrystalline corrosion. It is hard to over-
estimate the significance and promise of the usage of thesa steels in the
chemical, cellulose and food industries.

Additional alloying of stainless steels with molybdenum (3-5%) notice-
ably decreases their susceptidility to pitting corvosion.

lq——
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Production has been begun of two-layered metals which are being
widely used in the chemical industry and in related areas of technology.
The primary layer of these metals is carbon steel, the plating layer being
made of corrosion resistant chrome or chrome nickel steels, nickel and
monel matal.

Metals and Nonmetals,

Metallic coverings are applied by various methods, including galvanie,
chemical, gas flame and gas plasma methods. The most widespread method is
the galvanic method. The scale of its application can be judged by the fact
that 25, 15 and 502 of the worlds production of tin, nickel and cadmium res-
pectively are used for galvanic coating, The galvanic method is used to
apply the most variel metals such as zinc, cadmfum, tin, lead, copper, chrom-
ium, nickel, gold, platinum, iridium, rhodium and certain of their alloys.

Methods have been developed for application of multilayered coatings
which have high adhesion to the base metal and good protective and decorative
properties; methods have also been developed for applying single layered and
multilayered shiny coatings which require no additional mechanical polishing.
The wide us: ve of such methods in industry allows conservation of large
quantitie:z o electric power, of various scarce materials and chemicals
required for the manufacture of polishing disks and pastes, plus large
quantities of nonferrous metals which would be irretrievably lost in mechan-
ical polishing., Preliminary calculations indicate that the total savings
from the introduction of these methods might be as much as 200-250 million
rubles per year. Also, the requirement for manual labor is reduced, which
is especially important for the machine building industry. It has been
calculated, for instance, that the application of coatings to motor vehicles
takes up 10 to 127 of the total time expended on production of the vehicles,
and that this figure increases to 15-182 for buses and 18-20% for bicycles.

Coustruction of a protective coating (band type) of a communications
cable in an aluminum shell: 1, aluminum shell; 2, S, polyvinyl chlor-
ide band, apriied in bitumen layer; 3, 6, cable papar, saturated with
bituminous composition; 4, steel armor.

Under certain conditions, metal coatincs applied by chemical reduct-
ion of compounds of the corresponding matals have good protective proper-
ties. The ost widespread process of this sort at the present time is the
process of nickelizing [see Tekhnika i Voorusheniye, 1966, No 6). It differs
from the galvenic method in that it is technologically simpler, more highly
productive and produces an even layer thickncss on pzrts of any configura-
tion. Chemical nickelizing incrcases the reliability and duradility of
precision parts made of ferrous and nonferrous metals, rastores worn parts,
strengthens the surface and protects parts operating at high temparatures
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and under severe nporating conditions; these coverings allow highly alloyed .
steels to be rep’.c' by low alloyed and carbon steels.

In recent years, protective coatings have been ever more frequently
applied to metals by the gas flame and gas plasma methods. For this,
ordinary metals and alloys with melting temperatures up to 1500°C are used,
as well as high melting metals, various ceramic materials such as carbides,
borides and also high polymer resins and compositions made of them., World
wide practice has shown that these coatings can be used to protect chemical

equipment, water engineering constructions and especially important metallic
constructions,

In cases when the metals are insufficiently stable, various non-
metallic materials, primarily carbon-graphite, plastic and glass, are used.

The basic carbon-graphite material used is praphite, saturated with
various high polymer materials. Having exceptionzlly high resistance
to extremely varied chemical reagents (with the exceotion of strecng oxidi-
zers), this material is characterize.! by high heat conductivity and strength.
It is used to make apparatus wiich must operate under conditions of heat
exchange and the action of corrosive media. In chemical machine building,
carbon-graphite materials produced hy pressing on a2 basis of a phenol-
formaldehyde resin may also be used., Although these materials have a heat
conductivity almost 4 times less than that of graphite, the heat conductivity
is still rather high, approaching the conductivity of steel.

Lacquers, Paints and Synthetics

The application of lacquer and paint coatings is one of the primary
and oldest methods of protecting construction parts, transportation and
communication equipment and various types of machines, It is difficult to
name a branch of industry or technology where this method has not been
widely used. Briefly, over one half of the metal in use in the country {is
protected with paint and varnish coating. Paint and lacquer materials are
often inefiectively expended, however, primarily due to improner technology
and techniques in the application of the coatings. The pnaumatic spray
method, for exa—~le, results in very high loss2s of the material. Thus, in
machine building, :*here approximately 802 of the paint and lacquar materials
are expended, losses average 40Z, These losses can be reduced. More
perfected methods of painting such as spray drenching in solvent vapors,
painting in an electric field, pneumatic or airless dustineg, painting while
heated, electrophoretic application of water based paints, etec., must be
used. The advantages of these methods include both a coasiderable economy
in paint and lacquer material and improved qualiry of the coating. The
conditions of labor are also improved.

The effectiveness of paint and varnizh coatine~ is considerably re-
duced 1if the surface to he painted {s insufficiently prepared. Insufficient
cleaning leade, as a rule, to & reduction in the adhesion of the coating with
the metal, which always reduces the service life of the coating.

In recent years, a number of new svnthetic coatings have been creaed
wvhich last for longer times and have betrter protective proper:ies, not only
under atmospheric conditions and under water at normal temnerature but also
in certain corrosive madia at increased temperatures. The usace of such
materials has a significent economic affect. It has been calculated, for
example, that at the Kuybyshev hydroelectric pover station alone, as a
result of tha veplacement of Duznats basin lacquer with polyvianyl chloride
lacquer and ensmels, losses have been reduced by a factor of approximately
six.

ea s Vg ———
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A paint or varnich film reliably protects mcrals from corrosion
only 1f the surface 1is well prepared beneath the paint., If the
film is separated the slightest bit from the retal (due to poor
adhesion), trace elements go into action. As a risult, a large
amount of corrosion products is formed. Thesgse corrosion products,

increasing in volume, may break the film, Key: 1, electrolyte;
2, film; 3, metal.

Inhibitors, Cathode and Anode Protection.

In the last 10 to 15 years, corrosion inhibitors have become one
of the primary and most affective methods of prevention of corrosion
damage to metal products in the electric power, chemiczl, petroleum pro-
duction and petrochemical industries, as well as for conservation of equip-
ment. Many dozens of various inhibitors are known, each of which is designed
for certain specific conditions. The role of inhibitors (inorganic compounds
such as phosphates, silicatas, chromates and organic materials such as

anires) is to interact with the metal surface and form thin protective films
on it.

When metals are etched in metallursy and machine building, inhidbitors
allow considerable reduction in the losses of metal (by 80-90%) and reduction

i1 hydrogen absorption by steels, which is one of the reasons for cracking
of complex structures,

In recent years, the so-called volatile inhibitors have been used to
conserve metallic products and protect them from corrosion during long term
storage and transportation. They are introduced efther in the packing
material or directly into the container. Practice has shcvm that the usage
of volatile inhibitors makes it possible to jincrease the storage life of

products to 5-10 years in place of 1-2 years, vhich was achiaved by older
mathods.

The essence of the method of cathode protection is that, as a vesult
of the application of a cathoda current, the potential of the corroding metal
is disnlaced toward the more negative values and, as is known, in correspondences
with the laws of electrochemistry its rate of solution is decreased. The
affect of this protection was first discovered in the course of purely
theoretical investigations and only after saveral decadss was it used in
practice. Now, the method of cathode protection is used primarily to fight
corrosion of ferrous metals in neutral media containing dissolved oxygen.

The primary objects of this protection are underground pivelines, water
engineering constructions, ships and some industrial equipment. Polarization
of the metal of the structure being protected (displacement of its votential
tovard more negative valuas) is either performed by application of a cathode
current or by connection of special vrotectors. The protectors, also called
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"gacrificial anodes”, are made of alloys of more electronesative metals

which, as they dissolve, give up their electrons to the metal being pro-
tected, It can be stated without exaggeration that the wide development
of pijeline transport became possible only thanks to cathode prntection.

GRAPHIC NOT REPRODUCIBLE

\

A corrosion process which has berun can be completely halted {if
the product is stered in a solution of sodium nitrite., It can
be seen from the graph that the non-conservzd product (curve 1)
and the product conserved hy type A%-10 oil (curve 2) continue to
»¢ intensively corroded. At the same time, the product conserved
in a 30% aqueous solution >f sodium nitrite (curve 3) shows com--
plcete halting of the corrosion process. Key: ordinate: area of
corragion damage, X: abscissa, time, days.

£ new voriant of the electrochemical method is the so-called anode
pratectiun, based on the property of many metals and alloys that they are
ahle .o transfer to the passive state when the potential is displaced toward
positive values. This method can be successfully used tc protect products
nade of various steels, titanium and its alloys and certain other materials
in acid media. Anode protection i{s successfully used in the chemical and
cellulose-paper industries.

Reduction of tha corrosiveness of a corrosive medium is a no less
effective method of combatinr metal corrosion. 1t is especislly widely
used in the power industry, including atomic electric pouver, where the bdasic
problen is corrosion in water at high temperatures and pressures. The
presence of traces of chlorides and dissolved oxyqen in the water (s the
reason in this cuse not only for the increase in general corrosion but for
an intensitication of specific types of corrosfve destruction -- pitting
corrosion and stresgs corrosion cracking. Ion exchanes resins are used for
purification of vater from chlorides and oxygen; hydrazine, which reduces
oxyger to water, . ~ther materials are also used,

The proy<” . action of chemically or corrosion resistant material,
just as the proper cosbination of various materials in the same structure
or part.can be performed only by an engineer vho s well acquainted with the
principles of corroeicn science and corrosion engineers vho can projerly
perform preliminary corrosion testing and evaluate the results. Insufficient
scquajatance vith these principles or failure to hesd them may lead to
unfortunats results. In the newspaper Pravda, a case wee reported vhen metal
naterials were uwsed for the development of apparatus to be employed in a
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newly constructed artificfal fibers plant without consideration of the
corrosion resistance of these metal materials under the conditions to be

met. The area led to catastroohic corrosion of the apparatus, consider-

ably delayed the start-up of the plant and cost the state 400,000 rubles. ¢
Unfortunately, this example is far from unique. The proper selection of a
cmstruction material may be performed only on the basis of knowledge of its
properties and costs, on the basis of conaiderati-a of the complexity and
labor consumption of manufacturing products from it.

T and A Encyclopedia

Adhesion (adherence, cohesion) - formation of a thin layer of the
tangent gas or liquid on the surface of a s0lid or liquid body.

Segregation -- heterogeneity of alloys in the solid state, arising
as they crystallize.

Intercrystalline corrosion — corrosion which penetrates from the
surface into the body of a metal along the boundaries of the crystallites
(grains), explained by the presence of segregation heterogeneity, contam-
ination and distortion of the crystalline lattice in these locations. This
type of corrosion is observed in gaseous media and in electrolyte solutions.

Cledding -- covering of surfaces of metal sheets with a thin layer
of another metal by rolling a packet consisting of the metal to be clad
and thin gsheets of the other metal applied on one or both sides. Cladding
is used in particular for application of thin anticorrosion layers of
aluminum on sheets of duraluminum, used for airplane building and other
purposes.

s i o L
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IN THE SEASIDE REGIONS

By Engineer Colonel, Candidate of Technical Sciences V. KALGANOV

In the northern seaside repions in winter, hesvy snowfalls often
oceur. The average depth of the snow cover is 60-90 cm, the maximum wind
velocity reaches up to 85 m/sec and the relative humidity reaches 90-100Z.
Obviously, these conditions create certain difficulties in usage of radar
stations.

The corrosion of metals creates particular problems. Antennas, for
example, vhen they are corroded, lose their mechanical strength and may be
broken by high wind loads.

The strong winds carr larpe quantities of sand particles wvhich,
striking the antennas and radar station cabins, breal: uo the proteccive
paint coverings. In some repions, considerable quantities of water solu-
ble salts, mainly chloride compounds of sodium and magnesium plus also
sodium, potassium and mapgnesium sulfates, are carried along with the sand.
then these salts enter the microfissures in the naint coverings together
wvith woisture, hydrolysis of the salts takes place.

Aluminum sntenna elemsnts are extremely actively corroded. The
corrosion extendsrapidly to other elements as well., It is with good reason
that this corrosion has baen called the "alunintum plarue.” 1In order to
prevent it froa spreading, the damaged areas must be cleaned dom to bare
metal, then covered with primer and paint. It must be kept in mind that
this "plague™ can also develop underneath a protective paint layer. Therefore,
vhen inspecting antenna devices, one must look carefully for proturberances
and bulees in the paint.

Locations vhere different metals are joined are also subjec: to
corrosion, and they should alwvays be carefully observed during an external
inspection of the radar station.

At tines, parts are covered vith only one laver of nitro dye. T:is
naturally msans that the protective properties of this layer rapidly dis-
sppear. The armed forces have devaloped and tested an emulsion (one weight
part of drying oil dissolved in 6 to 8 parts of gasoline with the addition
of 0.1-0.15 parts of a solvent). All the painted parts of a radar station
are covered vith this 2mulsion once each 2 to 3 monchs. The thin protective
fila formed by this treatnment fills all the nicrofi{ssures in the paint and
does not allow the salts or moisture to penetrate into thea. If the emulsica
is systematically applied, the paint on radar station parts may lsst for &
to 5 years, protecting the metal from corrosion. ‘

Tempacature changes z2lso have s zreat influence on tha corrosion of
nsnh. mtlgg cold periods, tie temperature of shc air may yary frou ninus
30" to plus 2°C, durine the summer - from plus 30 to minus 2 C. These
temperature fluttuatious lead to the avpearance of frost or ice on wvave
guides, srtennss and radar station reflectors. Wichin the cab&n. the air
temperat: re aloang tno floor in winter is approximately minus 2 C, but may
reach up to plus 350 C at the roof line. As a result, mofsture condenses
in the - juipment rack cadinets, ice is formed on the floor, frost deposits
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in cornars and the crease conreals in reducrion drives, CUnder these con-
ditions, corrosion of elements of the apparatus devclons cuickly, not to
mention the fact that the resistance of cable and mounting wire insulacion
is decreased, the probability of a breakthrough in hign voltage ciccuits
increases and the resistance of tontact groups is increcased.

In order to avoid failures in the operation of apparatus, the
apparatus must be carcfully heated before turning on the high voltage. and
afte- work is coapleted at the station, the rack ventilators must be turned
on apain 15 to 20 minutes after the equipwent is turned off in order tc ven-
tilate the equipment.

During daily nreventative maintenance, special atteation is turaed
to drying the parts of the radar station apparatus ani the water proof »i.ste
is carefully maintained. It is usrd to cover all cracks and gaps in the
antenra column, doors, windows and hatches through which roisture might
penetrate.

e s
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Tekhnika 1 Vooruzheniye, No 8, 1966, p. 55

WE ARE ANSWERED

In the article "Improving Supply”, published in the journal Tekhnika
t Voorm.aheniye, No 3, 1966, Major N, SUKHOVITSKIY asks about the centralized
supply of sicnals Podrazdeleniye with alkali-resistant varnish and rubber.
tubing for making valve and packing rings for batteries.

In answer to the letter of Major N. SURHOVITSKIY, Signals General
Major N. PROPIRNYY reports that the supply of signals Podrazdelenive with
chemically stable varnish and enamel, as well as with rubber tubing, is
performed centrally through the administrations (departments) of the signals
forces chiefs of the military districts and the corresponding supply organ-
izations of the armed forces.

Alse, for maintenance and repair of batteries, sets of spare parts
are distributed which includo spare plugs and rubber rings.

TP

Sienals Chast' should refer to the signals chief of the military
district where the Chast' is located with all supply problems concerning
operating supplies. :

il
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Tekhnika i Vooruzheriye, No 8, 1966, pp. 56-59
THEY ARE LOADIXG...

The directives of the YXIII Congress of the CPSU, in its five yeor
plan for development of the economy of the USSR for 1966-13970 indicates
the necesasity of more complete usage of all types of transport equipment,
for reduction of stoppages under load, increasing the through put end load
carryirg capacily of the railroads. It is therefore very important to
attain efficient usage of the rolling stock, to more widely used condensed
loading of equipment and to be able to load the heavy and large equipment
which our industry will be producing in ever greater volumegs in the new
five year plan.

In the material published below, the reader will become acquainted
with one of the variants of compressed loadirg of staketed trucks (the
inelined method) as well as the rules for loading motor vehicle trains for
railroad transportation.

.«.Motor Vehicles

Before loading empty stakebed truzks by the inclined method onto
rallroad flat cars or onto chains of flat cars (not over 7), the stearing
and brake systems are checked, as are the tire pressures, which should be
the same as for highway driving. The fuel tanks of the inclined vehicles
are filled only one third full., The top bows, tarpaulin and side seats are
removed, and the tail cates are opened.

The first vehicle is placed horizontally, and the rest ave inclined
(Figure 1), those with thé widest bodias bLeing placed in front. The loading
is performed so that the front wheels of the inclined vehicles are above the
cross bracing of the bed of the truck in front. In order to prevent damage
during movement of the train, spaces are left between the vehicles: for the
vehicles placed on the flat cars, no less than five centiaeters; for vehicles
above the couplings between flat cars -- no less than 22 centimeters,

Vehicles may be loaded under theiv own power or with a crane. If
the vehicles are loaded under their own power, four ramps, 0.35-0.40 meters
wide are made for each 15-20 vehicles. Two ramps, 2.65-3.00 meters long are
used for loading the first inclined vehicle, and two others 1.5 meters long
are used for loading the remainineg vehicles.

Cranes (motor vehicle loaders) are most useful when the vehicles
must be placed in railroac cars with high sides. ULusing the vehicle lo~’:rs,
loading is performed only from special loading and unloading platforms. Each
crane is alded by a teum of four to 6 line handlers. The team is divided finto
two groups: one (near the rafl line) attaches straps to the vehicles, the
other places the vehicles in the cars and removes the straps. The strapping
is done so that the fenders and hood aras not crumbled, and the liechts are
not dumazed. Metal or wooden braces are placed betwaan the straps and the

sides, 'ooden strips are placed where the cable meets the floor or frame of
the truck body.

If the available crane has a liftins capacity of less than five tons,
a combined loading method is used. The vehicle i{s driven onto the platform
under its own power, the crane raises the front axle and then the vehicle
is driven forward 1.5-2.0 meters in order that the froat axle is placed over
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the body of the vehicle in front.

Tynes and guantici of vehicles

Rolling Stock g:g::ggn g:i::g GAZ-53 git:izg 2IL-151 ZIL~130 MAZ-200
two axle flat bed cars:

one 3 2 2 - - - -

two* - 5 5 4 3 4 3
four axle flat bed cars:

one ' 5 3 3 - 2 -

two* - 8 7 7 5 -7

three* - 13 11 11 8 11 10
four axle cars with sides:

one 5 3 - - 2 - -

two* - 7 - 7 5 - -

three® - 11 - 11 8 ~ -

* chain

The motor vehicle placed horizontally is braced with four wire cables
under tension and wooden beams are placed underneath the rear wheels on both
gides and in front of the front wheels. With the first and the last inclined-
vehicles, wooden beams are placed on both sides beneath the rear wheels; the
rear axle is held down with four cables. The vehicles over the flatcar
coupling is held down with two cables under tension; wooden beams are placed
before and behind the rear wheels. Wooden beams are also placed before and
behind the rear wheels of the other vehicles. The rear axles of all the
inclined vehicles in railroad cars with sides are held down with four cables
under tension attached to the lugs or rings of the cars.

When ZIL-151 three axle trucks are loaded onto flatcars, wooden
blocks 0,6-0.8 m long and 0.15-0.20 m high are placed under the wheels of
the middle axle of the first inclined vehicle and nailed to the bed with
3-4 nails each,

If chains are being formed of railroad cars, in order to prevent their
baing broken up, the following is written in chalk on the sides of the rail-
road cars: "Do not uncouple chain", The handles of the uncoupling arms are
tied to the supports with wire.

The norms for placing motor vehicles onto railroad cars are showm
in the table above. it is important to note that the usage of inclined

loading reduces the requirement for rolling stock and expenditures for trans-
portation by 40-50% on the average.

Major A. FURMAN

«ssTruck trains

Before loading truck trains, it is necessary ro make an especially
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careful check of the vehicles, Brake systems and steering systems are checked,
normal pressure (as for highway driving) 1z put in the tires, all rotating and
swineing parts are fastened down. With four axle armored carriers for exampla,
the water repelling shields are set and fastened in the running positiom. and
the towing attachments are set in the nonoperative position. If the armored
carrier is used as a tractor in the loading process, the towing attachment is
placed in the nonworking pnsition after the armored carrier is placed onto

the flatcar. In truck trains with singla axle saddle tractors (MAZ-529V, Mo
AZ~546, Vel AZ-531) the outer wheels of the semitrailer must be removed., Some-
times, even more complex work is performed; individual units are removed,

the axles are removed, etc.

Four axle tractors (MAZ-535A, MAZ2-537G, etc.) are placed one on each
four axle flatcar; armored carriers are placed one on each four axle or two
axle flatcar, These vehicles cannot be placed above the coupling of the flat-
car, Two armored carriers can be placed on one four axled flatcar, but then
they will extend beyond the end bars of the flatcar by over 400 mm. A flat-
car thus loaded must be hooked at both ends to flatcars loaded with other
equipment.

Truck trains not over 13.8 m long are placed on flatcars with wooden
sides; truck trains not over 14.2 m long can be placed on flatcars with metal
sides. longer truck trains are placed on chains of two flatcars. A truck
train for which the distance between the front axle of the tractor and the
rear f:ile of the semitrailer is not over 1l meters can be placed with all
its axles on one four axle flatcar, although the overhang of the semitrailer
which exceeds 400 millimeters will extend over the next flatcar, which must
be loaded with other equipment.

Most truck trains are loaded onto car chains, with the semitrailer or
tractor over the coupling. When this is done, two sometimes forgotten
situvations are important. First, the wheels ¢ the senitrailer or the front
wheels of the tractor must roll freely on the flatcar. Second, the flatcar on
which these wheels are placed should also carry some other equipment. The
tractor and semitrailer may be loaded separately onto different flatcars. This
is a more difficult method, since the semitrailer must be uncoupled from the
tractor.

Four axled trucks and truck trains are loaded under their own power
from end (or side) loading platforms or equipment. This is difficult even
for an experienced driver. The problem is that the track width of these
vehicles is very close to the width of the flatcar so that the wheels are
driven onto the very edges of the flatcars: the slightest inaccuracy may
cause a vehicle to turn over. In order to avoid this the trucks must be
driven from the platform onto the flatcar, and from flatcar to flatcar
strictly parellel to the long axis of ths fletc-z, at very low speed, smoothly,
using ouly standard crossing rails. All driving wvheels of the vehicle must
be powered-- this makes the driving easier.

Loading from the 3iZs is even nmore difficult. A loading platform no
less than 25 meters long is required. In order to be able to turn *Mile
driving onto the flaccar, one or two empty flatcars without bhraking areas
plus a ZIL-157 with a winch or a tractor must be available baside the flat-
car or coupled with the flatcar onto which the loading 4s taking place. They
are used to line up the rear axle of the vehicle or the vheels of the semi-
trailer on the flatcar.

If the loading of an echelon is performed at aight, 1{t {s usefyl to
assign special observers to watch the movement of the wheals along the loading
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platform, transfer bridges and flatcar bases. If the danger iriscl that a
wheel may roll off, the observar signals the commander. In all cases, only
the signals from the loading director are to be followed by the driver,

Figure 2. Fastening four axled trucks up to 12 tons (top), from
16 to 22 tons (middle) and from 22 to 24 tons (bottom)

onto flatcars. Key: a, side braces; b, end braces; ¢,
tension links.

Mgure 3. Yastening of truck trains weighing 12-16 tona (top) and
8-12 tons (bottom) to flatcars. Key: a, tractor; b,
semitrailer: ¢, braces; d, side braces; s, extension

members to prevent separation; f, main sxtension manbers:;
g, directing braces.
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For safety, the equipment {3 firmly fastened to the flatcars (Fizurcs
2 and 3), PFour axle armored carrie¢rs ara fastened down with hraces 45 X 15
X 15 cm, heavier equipment -~ with 275 X 15 X 15 cm braess. All vehicles
are also retained by side braces 40 X 15 X 15 cm; truck trains are held dowm
with 40 X 15 X 15 cm braces and 40 X 10 X 10 cm side or directing braces. In
all cases, nails 175-200 mm long are used. Both four axled trucks and truck
trains are held down in addition by &4 to 8 extansion wemhers made of cables
or six millimeter diameter wire, 4-6 stranas. In order to speed up lozding,
it is advisable to assign a soldler from the loading and unloading teams to
help the vehicle crews. They should work under the leadership of the team
(crew) commanders. After all the vehicles are factened duwn, they are put
in low gear and the hand brakes are set.

Lieutenant Colonel M. NEZTYKSA

GRAPHIC NOT REPRODUCIBLE

The airplane serviced by Cocswniet Senior Technicisn Licutonant
A. BONDARENKN has taken off. Anatnliy has a free minute so, not
losing tinme, he {s studying the structure of a piece of equipmant.
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CROSSINGS AND HYDRAULICS

V. Savel'yev, Candidate of Technical Sciences;
A. Smolyak, Engineer

Until recently, some specialists thought that hydrodynamic factors
had only an insignificant influence on the hydraulic stability of crossing-
bridge structures. What was the basis of this opinion? It resulted largely
from tha fact that the constructions used earlier hal smooth abutments of
considersble length with considerable excess water displacement. It was
thought that this excess displacement and abutment length were the deter-
mining factors in the stability of the river crossing,

i
'
f

Some modern pontoons have lesser abutment lengths and comparatively ‘
less excess displacement. Also, another feature of this new equipment is
greater reduction of the cross section of the stream. These facts make it
necessary to consider both the hydrostatic and hydrodynamic forces which
arise as the pontoon moves or as the bridge is set at anchor. The distri-
bution of these two types of forces and their magnitudes depend on the dis-
tinctive features of the water flow and the design of the pontoon, as well
as the magnitude and distribution of load.

Figpure 1. Distribution of flow velocities across cross section of
river

The resistance of floating bridees and ferries to the vater flow and
their hydraulic stability ars determined by the rate of flow of the river,
its depth, the ratio of areas of the cross scciion of the fiow and the cross
section of tha bridge abutments or ferry footing, and also the desicn features
of the river crossing nesns and the location and weights of loads upom thea.
It is also imnortant to kn~v the distribution of flow rates across the section
of the river. The most important parsmeters ara tiose such as mean flow rate
across the cross section, mesn river depth and load supported by the floating
croseing.

The msan depth {# produced by dividing the croes sectional ares by the
width. In ordar to determina the mean ve.ocity of flow, the water flow sust
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be divided by the area of the cross section (in the following, in speaking of
bridges, we will be concerned with mean velocity and depth).

In performing enpineering reconnaissance of a river, usually the maximum
flow rate of the surface layer of the sater is determined, although the flow
rate changes with depth of the river as well (Figure 1). Knowing the surface
velocity, it is possible to approximately determine the mean velocity over the
cross section: v
av -

K
where V  is the average flow rate over the cross section of the river; V
is the Biximum surface flow rate: K is a coefficient varying betwsen 1.1 and
2.2,

In the case when the movement of ferries is analyzed, the velocity of
the ferry relative to the water is considered. If the ferry moves across
still water (a lake), this will be its rate of movement relative to the bank.
If the ferry is moving across a river, the geometric difference of the veloc-
ities of ferry and stream flow must be considered, not the average but rather
the local stream flow being considered.

The resistance of floating bridges and ferries is nroportional to the
square of the mean flow rate. If a bow wave is formed (wave resistance), the
total resistance rises considerably more rapidly, causing an increase in the
horizontal and vertical forces against the anchor lines and the sbutments.
This must be considered when the bridge is fast( 1ed in place. The flow rate
may increase after rain showers or during release of water from reservoirs.

As the flow rate increases, a floating bridge pgradually begins to
exhidit bow heaviness. The waves begin to splash over the bridge, the bow
heaviness becomes even preater and the bow points submerge completely, If
emergency measures are not taken the bridge may even sink. It is character-
istic that the danger of sinkine arises on rivers which are not deep. 1f
the depth is very slight (comparable to the draft of the floats) rthen the
bow heaviness appears at the same flow rate, the bow points submerge in the
water, but then they rise asain and tail heaviness may srise. The problem
is that tlie wvater pressure is unevenly distributed along the length of the
keel of the floats. The degree of irregularity depends on the flow rate
relative to the pontoons. The higher the flow rate,the greater the decrease
in pressure underneath the pontoons. The pressure decrease reaches a
maximum underneath the bow points and the forenart of the flat bottom; over
the remainder of the surface the pressu—e distribution is msinly aven. At
the same time, the pressure at the bridge deck remains unchanged, equal to
atwospheric pressure. This pressure distribiiion leads to bow heaviness of
pontoons (Figure 2a).

When this occurs, the cross section of the flow is reduced, vwhich
causes aven grecater incrcases {n the flowv rate around the pontoon, and
therefore also an even preater decrease in pressure under the bow portion of
the bottom of the pontoon. The pressure drop may ba so great that the bdrides
sinks completely, bow first, that is it submerges. %Yith very slight depths,
the bov vave {s increazed much more intensively. The ‘;ydrodynauic ~ressure
on the ront part of the pontoon increases and the bow points are raised out
of the water (Figuie 20). Flow restriction arises then in the rear portion,
vhere the flov rate coansiderably increases and a pressure decrease undar the
stern takes place. This causes stern heaviness, vhich sharply (by dozens of
tises) increases the flov resistance, that is the structure supporting the
bdbridge sinks wvhich may cause such s high list that it becones ispossille to
use the bridge. With grest depths, the flov rates do not change sharply,
s0 that "he pressure drop beneath ths bow of each pontoon does not reach
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loads, considerably influences the stability of a bridge. The graph (rigure
S) shows that with a load of, let us say 60 tons, an increase in distance to
double allows safe usage of a bridge in a location vhere the flow rate is
considersbly grsater,

[} [ iy

Figure 3. Influence of river depth on resistance of floating body;
H, mean river depth; T, ship draft; , Tesistancs at
given depth; ‘00' resistance at ted depth.
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Pigure &, 2one of stadility of floatiang bdridree on individual supports
and ribdon dridee. Key: s, splashcver zoge;: 5, bridge on
individual support; ¢, ribboe bridee: 4, eiaking one,

The stability of a bridga or ferry can be inreased by wsing & special
device. One such device is shown on Pigure 6. It consists of shields pleced
at the bow and stern of a pontoon st s certain sngle to the cacoming curvent.
The bow shield crestes an additionsl 1lift at .he bow of ihe dridge or ferry.
Also, they have the sams sffect as faocresasin. the haight of tha freeboard at
the bow portion of the float, as a result of -aict the rydraulic stadbilicy s
increased by several times. These shialds aru .~s% suitably placed at am mmgle
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dangerous values.

Figure 2. Grsphs of distribution of pressura acting o pontoon;
a8, low pressure area disnlaced to'rard bow of float: b,
lov gressure area displaced toward stern; ¢, bow wave
pressure; d, atmospheric oressure; e, decreascd pressure
zone; f, center of pressure

With the same flow rate, the resistance of all floating constructions
increases with a reduction in river depth, This increase is ecrecially notable
at low relative depths (the relative denth is the ratio of the mean deoth to
the average draft of the ship). Froa the arash (Fieure 3) we can see that
if the relative depth 18 creater than ten, the resistance is rvetained prac- [
tically coastant. In this case, we spcak of unlimited depta. ‘hen the rela-
tive depth is less than five, the recsistance bepins to increase sharply, which
sust be considered in the practice of producing a crossing in shallow wvater.

Both floating bridses and ferry boats lose their stability at low
speed vith a reduction in depth. The Influence c: bridges with gepzrate abut-
meats i{s more severe than on ribbon bSridges (Figure 4). It {s characteriscic
that splashover banrins earlier on bYridces with individual supports, but the
total loss of stability occurs ecarlier on ridbon bridees. Aa {ncreasec in load
vaight or a reduction in distaace betwecen loads considcrably changes the
resistance of both bridges and ferry boats to the currenc. It can ba consid-
ered wi.s sccuracy sufficient for nractice that the resistance at the same
flow rate and flowv depth is pronortional to the load »einx csrried.

£

The position of the lcad relative to the axix of the bridea cr ferrv
also influences the amount of resistance. If the water resistance of the bridve
(ferry) vhen the load is located precisely aa its centr:l axis is taken as
170%, then if the load {s transgferred to the unper hHulkhead the resistance is
reduced to spproximately 95X (bridge) or 9S. (ferrv). On the other hand, low-
ering of the load to the lowser dulikhead incresses the resistance to 115 and
120X rvespectively.

An incress2 o the load, as vell as a reduction of distance bezween
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losds, considerably influences the stability of a bridge. The graph (Figura
5) shows that with a load of, let us say 60 tons, an increare in distance to
double allcws safe usage of a bridge in a location where the flow rate is
considerably graater.

Figure 3. Influence of river depth on resistance cf floating body;
H, mean river depth; T, ship draft; » Tesistance at
given depth; ‘00' resistance +«t un ted depth.
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Pigure 4. Zone of stadility of floating dridee on individual supports
and ribdon brides. Key: a, splashcver zons: 5, dridge on
individual support; c, ribdbon bridee; d, sinking tone.

The stability of a bridae or ferry cas de increased by usine a special
device. Ovne such device is shown on Figure 6. It consists of shields pliced
at the dov snd stern of s pontoon at a certain snele to the oncoming current.
The bowr shield creates an additional 11ft at the bow of the bridge or ferry.
Aleso, they have the sams affect a3 incressing the height of the freeboard at
the bow portiom of the flost, as s result of vhich the hydraulic stabilicy 1s
increased by several times. These shields are most suitebly placed at en angle
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of 45° to the horizon. The distance from the bow to the shield is selected
depeading on the size of the shield and the flow rate. The resistance of

a bridge (ferry) equipped with shields is increased by 10-30%, The anchor
and mooring devices of thege crossings must be reinforced. The stern shields,
placed at an angle of 5-10" to the current, reduce stern heaviness resulting
from slight river depth. They have very little influence on the total resis-
tance, but should be used only in combinatien with bow shields, Combined
i{nstallation of stern and bow shields increases the stability and allows &
reduction in listing to a value which is suitable for usage.

Credigs 22y fzez H A
+ i’

l
|

2 Cocdnsa cxopoche v, afcen

Figure 5. Influence of load and distance between loads on stability
of floating bridge. Key: a, average depth H, m; b, distance
between loads B, m; ¢, loads 0, t; d, mean flow rate v,
w/sec,
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Figure 6, Device for increasing stability of pontoon (1link). Key: a,
bow shield; b, stern shield.

Thus, in order to properly select the method for installing and mooring
a dbridge, to determine the required number of floats and to take timely meas-
ures to provide stability of the construction during flooding, certain questions
in hydrauvlics of floating bridges and ferries must be answered.
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TECHNICIAN OF AN OUTSTANDING AIRPLANE

By Major P. FAYNGERSH

Each profession has its specific features. When he learns them, a
man accumulates experience and mastery. This stage has been achieved by
Officer Yuriy Trofimovich SHILIN, Technician of an outstanding airplane.

From the very beginning of his service at the airport, this officer
made it his rule no: to pass over details, After all, the success of a
£14 ‘'t depends on the smallest nut or hHolt.

In honor of the XXIII Congress of the CPSU, SHILIN undertook the
duty of perfecting the control circuit for the airplane cockpit pressuriz-
ation gystem. The work is serious. The officer kept his word with honor.
His efficlency suggestion was accepted and approved by the commission.

It has now become a tradition in the Chast' to send all new tech-
nicians and mechanics to study with SHILIN. They even joke, "if you've
passed SHILIN's institute, you will be a genuine specialist.”

Yurl Trofimovich is fond of people, understands them and trusts
them. Not only from his favorite books, but also from the experience of
his life, which has been considerable, SHILIN knows: man can perform
surprising tasks. For this to occur, it is only necessary to teach a man
to believe in his own abilities.

He gives his attention and a little part of his warmth to each student,
and tries to see that which is good and bright in everyone. Young lieutenants
VOYKOV, PELIN and GVOZDYREV arrived from school. They had studied another
type of airplane. Therefore, these officers felt unsure of themselves with
the new type of combat equipment. But SHILIN knew that with time their
ability would come through and they would show their mastery. The technician
did not err. Now, “or example, Officer PELIN has successfully passed the

course of study and 1s now working independently. And his airplane has already
been designated outstanding.

Military Technician First Class Yurily Trofimovich SHILIN hes been in
the Air Force for over ten years. And each year is a unique course in the
ingtitute of army maturity, mastery and experience. In this time, the
officer has known the joy of er V. the
importance of his profession. émmzfi@f mﬂm
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COOPERATION DURING PASSING

By A. Katayev

Pagsing is a difficult and dangerous maneuver, With good reason,
the traffic rules for the streets of cities, populated points and roads of
the USSR completely forbid passing other vehicles under certain conditions
(Articles 47, 48, 49). Practice las shown, howecver, that accidents often
occur even when passing is begun with good visibility and an unobs*.ucted
road. This usually occurs when the driver, beginning to pass, does not
accurately estimate the safe distance required before encounting an ob-
stacle or oncoming vehicles or when an obstacle appears unexpectedly on the
road after passing has been begun.

Statistics show that the majority of motor vehicle accidents during
passing (up to 657%) consist of a collision between the passing vehicle and
the vehicle being passed. Both vehicles travel for a ccnsiderable time at
high speed with a narrow distance between them, znd any deviation of either
one toward the other is highly dangerous. Thus, about 12% of these collisions
occur because the vehicle being passed turns sharply to the left (toward the
passing vehicle) in order to avoid an obstacle in its path. About 20% of
these coliisions occur when the passing vehicle turns sharply to the right
(to avoid an obstacle or a collision with oncoming vehicles).

Thus, even passing begun under completely normal conditions may result
in an emergency situation.

An example. A driver with a vehicle going at 70 km/hr decided to pass '
a vehicle going 50 km/hr. The lennth of the passing distance required is 275
meters, which will allow him to complete his passing befora a bend in the
road 400 meters ahead. Let us assume that the driver of the vehicle being
passed, against the rules of the road (Article 50) increases his speed by
10 km/hr, having decided that this slight increase in speed would not have
any serious consequences., However, with this increase in speed the passing
distance increases by more than double (from 275 to 581 meters).

As a result, both vehicles arrive at the curve simultanecusly, and
both drivers are placed in a very difficult position. We emphasize -- both
drivers. The driver of the vehicle being passed, who did not follow the rules
and who hindered the passing by increasing his speed, wag guiltv. On the
contrary, he should have reduced his sneed by at least 10 km/hr for a hrief

period. Then the passing distance would have been decreased by almost 100
meters (from 275 to 170 m).

This example shows how important cooperation of drivers can be, aand
how the safety of this maneuver can he increased.

Complete cooperation of drivers is even more important when aax emargency
situation arises. As we know, passing which involves driving in the oncoming
lane consists of three stages: the first stage -~ leaving the right hand lane
and approaching the vehicle being passed, the second stage -- the passing
itself and the third stage ~- leavint the lert hand lane at a safe distance
and returning to the right hand lane. In each of these stages, an obstacle
may unexpectedly be found in the path of eithar vehicle, or the danger of a
collision may arise., How should a collision be avoided under these circumstances?
Lat us take a look at the most characteristic cases.

P R
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A "Volpa" began to pass a GAZ-51. As the vehicles came close together,
the drivers saw that a pedestrian had entered the road unexpectedly from the
right. A dangerous situation. If the "Volga" continues passing (which the
drivers often do), both vehicles will approach the pedestrian. simultaneously,
Naturally, the driver of the GAZ-51 begins to drive around the pecdestrian,
turning to the left The .esult 1s a "double passing” situation, which is
forbidden by the rules of the road (Articlec 48, v). This situation often

results in collisicn of the two vehicles (Figure 1) because the passing
vehicle has no where to go.

) -_-—" o

x

Figure 1.
How can the accident be avoided?

When he sees the pedestrian on the road, the driver of the "Volga"
must stop passing, the driver of the GAZ~51 must turn on his left turn
signal and move to the left (Figure 2). In this way he will m-nage to drive

safely around the pedestrian and also to inform the driver of the "Volga" of
his intentions.

l C)

e oi—— . i m— o e

Figure 2,

And what should the two drivers do {f the pecdeatrian suddenly apoears
at the right side of the road when the "Volga" and the CAZ-51 are even with

each other? (The rules of the road and the driving manuals give no concrete
instructions for such a case.)

It would seem best tc stop the passing maneuver. But this is dangerous.
Since the "Volga" is going faster, if it stops its passing maneuver it will
not be able to clear the left hand lane. Consequently, the driver of the
GAZ-51 would have to attempt a panic stop, slthough this would not guarantee

ps
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that he would not hit the pedestrian,

Under these circumstances, the driver of the "Volga" should continue
passing, increasing his speed 1f possible, so as to allow the driver of the
GAZ-51 to slow down, move in behind the jassing vehicle and drive around the
obstacle (Figure 3).

Figure 3.

An obstacle which appears suddenly in the path of the GAZ-51 during
the third stage of passing, when the "Volga" is already in fromt, creates
no danger: the path is free to drive around the obstacle.

T

Obstacles which appear on the left hand side of the road in the first
and second stages of passing are not dannerous. The driver of the "Volga"
can slow down and return to his lane. It is much more dangerous when an
obstacle appears in the path of the passing vehicle in the third stage, !
especially if this obstacle consists of an oncoming vehicle,

A sharp turn to the right for a rapid return to the oroper lane causes
the threat of a collision with the vehicle being passed. An attempt te drop
back is also a poor maneuver, since the spced of the passing vehiicle {s great
and even applying the brakes may not help, especially since this once more
involves the threat of a collision with the vehicle beirg passed.

PRCPU

Incidently, we often see this situation on the road and many times the
driver of the vehicle being passed falls to rzcognize the danrer to himself
and continues driving with his previous speed, so-etimes risht down the center
line of the road, making no attempt to help the passing vehicle. The driver
of the oncoming vehicle, considering hinmself to be in the rizht when in his
ovm lane, also continues. In most cases the oncoming drivers also make no
attempt to help the passing vehicle, who i< unable to gat out of thc way.

What should the drivers of the passing vehicle, the vehicle being
passed and the oncoming vehicle do to avoil an accident?

Without waiting to move forward a safe distance, the driver of the
passing vehicle must turn on his riecht turn signal and ismediately begin a
smooth motion to the right, {.e., shov the driver of the vehicle befn~
passed that he must reduce his speed and 20 as far as possible to the right
shoulder in order to opon a path for the passing vehicle to the right (Figure
4). This will allow him to avoid collision with the odbstacle or cacoming
vehicle. The driver of the oncoming vehicle also must aid the passing driver
to return to his own side of the road. Very little is required of him -~ hea

must sioply move to the right hand side of the road and, if necessary, reduce
his speed.




Figure 4.

From the examnrles above we see that with intelligent cooperation
it is not sc very difficult to avoid a collision.

himself at times in the role of the passing driver, the driver being-passed
or an oncoming driver.

"help your comrade an? he will help you!".
safety in passine and make the drivers vork easie
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—

Each driver will find

Therefore, he should always ‘ollow the principle

Proper cooperation will guarantee
r.

-5 . GRAPHIC NOT REPRODUCIBLE
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THE GAS MASK: ITS REPAIR

By Lieutenant Colcnel N. MOISEYEV

Various defects may arise in gas magks in the process of usage and
storage .r warehouses. The action of precipitation, temperature, solar
rays and other factors may cause a change in the canister body, rubber,
face portion parts, charge or antismoke filter. Depending on the degree
snd the nature of damage, the gas mask (or some component parts) may become
uynsuitable for use. Therefore, timely and high quality repair of gas masks
i3 one of the basic prerequisitss for keeping them in constant combat readi-~
ness.

Three types of gas mack maintenance are differentiated according to
the nature of the defects corrected: constant (organizational), medium and
capital repair. Organizational repair is performed using the SKIIM-M and
RPS‘Z .

The set of instruments, tools, materiils and spare parts in the
standard chemical technician's workshop is sufficient to repair the threads,
sides and scaling ridge of the throat canisters: to straighten the top and
resolder leaking areas in the canister, and scal punctures in the face portions;
to straighten dents in metal parts; to replace defective parts with new parts;
to paint places where the paint layer is damaned; to check the seal of canisters
and check them for breathing resistance. Repair of gas masks direc:tly in
Podrazdeleniye 1s performed using the RPS-2,

Canisters are usuiallvy painted with a brush. This would seem to be a
simple matter. However, observation of certain rules is required here as
well. First of all, paint of the proper viscosity must be used -- it should
be of a consistency such that it flows easily off the brush when the painted
surface is brushed. The brush must be dipped carzfully into the paint, and
excess paint must be strinped off the brush with the edge of the can.

After this work, the brushes are washed in solvents (nasolene, white
spirit, turpentine), than with soap and water. OGas mask canisters are painted
wvith enamels type 1425, 1426 c: equivealent paints, as well as with nitro
caamel. The painting is nerformed in the followiny order. The metal ting
holder is placed in the throat of the caaizter. lolding the canister unside
down vith the left hand hv this throat holder, the paint is applied first to
the sides, then to the bottom. After this, the canister is turned throat
upvards and, holding it by the loop holder, the top and throat are peinted.

In order to avoid unnecessary expenditure of matarials or working time
on the restoration of canisters which are unsuitable for further usare, they
are first carefully inspected. The cr~atest difficulty in this {s usally
caused by determination of so-called ccbveb rust, which extends froa a noint
source in various directions in the form of very fire threads. It is formed
oa the body underneath th: paint laver. If not discovered in tize, {t can
cause the material to rus. clear throuch in the places where the thread-like
rust lines cross. Cobweb rust is usually found by looking for slight bulges
in the paint at the rustcd locations. A slight amount of rust can be removed
from the gas mask canister manually. A wire brush or sandpaper s used. In
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difficultly accessible places, the rust can be removed with a knife or a
special scraper. Locations which are to painted are clecaned until shiny.
Only after this is done is the painting besgun. After painting, the
canister is dried indoors or in the open air. In the latter case, measures
must be taken to protect the canisters from dust and dist, Under natural
conditions, with a surrounding air temperature of 18-20"C, the enamel will
be completely dried in 36-48 hours. In order to reduce drying time and
increase the strength of the enamel coating, the canisters are souctimna
dried at elevatod temperatures. Thus, at a tcmperture of 70-90 C, the
drying time 1s reduced to 6-7 hours.

Organizational repair of the face portions of gas masks includes
cleaning and painting of metal partr where they are chipped, where the paint
i{s worn and where rus: has been removed, as well as renlacerent of the
inhalation and exhalation valves, the gaskets and rusted wire and insulation
bands where the valve box, angietube and nipple are fastened. The metal

parts of the face portion of the gas masks are paintcd with 1426 enamel or
another equivalent paint.

Restoration of defective gas masks is usually performed by chemical
experts, dosimeter instructors or specially trained troops. Training
assemblies are organized for training these experts. In the Kiev military
district, we nerform these assemblies at a warchouse or at one of the
chemical corps military chast'. These assemblies last one month. Six hours
per day are spent in classes. Also, we provide time for independent WOTK.

The following subjects are covered at the assemblies: repair equipment; instru-
ments for testing gas masks; the basic materials used in the process of repair:
organization and performance of repair of chemical equipment in organizations;
determination of categories of equipment and types of repairs; repair of the
universal gas mask. After these assemblies, the participants are given the
right to repair protective equipment.
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AT THE EXHIBITION OF ACHIEVEMENTS OF THE NATIONAL ECONOMY

The first All Union Conference on the problem of programmed
learning was neld in Moscow from 31 May to 4 June. The
delegates of the conference were very interested to see the
exhibit of technical learning equipment orzanized at the
“Education" pavillion of the VDVKh SSSR,

We publish herewith 2 description of some of the exhibits 3
at the exhibition which micht be of interest for military
Chast's and military educational institutions.

THE LOGICAL TRAINER TSFE-0D (Moscow Engineerinp-Physics Institute) is
designed for training technical personnel and students for work with the
universal logical elements of electronic digital computers. Inputs and out-
puts of 32 logical elements, as well as the coanecting lines and pulse
power supplies ara produced using a switching field. By switching the in-
puts and outputs of the elements among themselves and the outputs of the
pulse supply with the corresponding cycle bhuses, most computer logic circuits
can be modelled. The device is so designed that even by error or intentional
incorrect switching, the elements of the trainer cannot be put out of order. i
Power supply 1is 220 velrs, 50 cycles. Required power is five watts. '

A .

THE ACTION AXD RESULT™S PCCOPDER (Kiev Lngi-sering-Construction Insti- 1
tute) can operate with any testing machine. The actions of the student and i
the results of his answers to the questions are recorded in a binary code ) i

on psper tape (standard telaqraph tape 10 millimeters wide). The recorder i
records the number of the button which was used to pive an incorrect reply,
the correct reply to the question, return of the machine to its initial

state {(clearing), the thought time before answerine each question and the
numbers of the questions.

THE CONTROLLING DEVICE TYPS KYJ (ilitary Engineerins Academy Imeni
P. E. Dzerzhinskiy) is used for colloquinns tests (examinations) of
groups of students, and also as a drillinz aid for Independent study of
programmed textbook literature in preparation for tests and examinations.
The number of students which can be accormwdated simultaneously is up to
30. The number of questions on each card is up to 10, Evaluations are

ziven on a five nofrt (nercentage) system. Powver supply is 220 volts AC or
4.5 volts DC. The weight {s 7 kn,

THE PORTABLE SPETC! LABOPATORY APPATZATUS (Moscow En~ineerine-Physical
Institute) can bSe used during excrcises in a foreirn langquage course. It
consists of a teachers control penel fron vhich a two channel tape recorder
can be operated, 16 smail individual amnlifiers and 15 microtelaphones for
the students. Using this installation, the teacher can transzit a phonogram
of the lesson to each location, check the operation of the students, record
their action on the second channel selsctively, listen to *he recordiag of
the second channel (simultaneously with the phonopran of the first channel).

The teacher can speak individually to each studeat durinc the course
of the lesson and also remotely control a slide or movie projector. Power
supply is 220 volts, 100 watts. The dimensions of the apparatus are 0.6 X
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0.6 X 0.8 m. The weight is 60 kg.

THE INFORMATION MACHINE OPI-101 (Odessa Polytachnical Institute) is
designed for storape and output of extremely varied information, depending
on the program stored ~ithin it., The memory volume is 10,000 pages of
typed text. The average access time for output of any inforrmztion is three
seconds. The information is displayed on a ground glass screen. Power
requirements -~ 100 watts. Weight -~ 70 kg.

"SNSZHINKA" EXAMINING MACHLIZ (Perm State Universiiy Imeni A. M.
Cor'kiy) 1is used for automation of testing durine examinations, vractical
exercises and laboratory work, as well as for self cesting by the studonts.,

It can be used for anv course of study, both :hcoretical and purely practical,
whose content consists of the study of any apparatus.

The "Snezhinka" allows the method of direct introduction of the answer
and the multiple choice method to be used. When the zime allowed for thought

on one question is up, the machine checks for correct answer and moves on to
the next problem,

The answers o® the students are differentiated into four grouns:
"eorrect”, "not completely correct”, "incorrect", "qross errcr’. 'hea an
answer conta.ns a ernss error, the machine halts th: examination., If the
answer is not complezely correct, it reduces the grade., The evaluation of
the examination as a whole is displayed on the scalz of the instrument under
the headings: "unsatisfactory”, "satisfactory”, "good" and "excellent". Power

supply required is 200 volts, 40 watts. The size of the device i{s 500 X 315 X
310 om.

THE INDIVILUAL TEACHING MACHINE "CAM4A-3" (L'vov Pedagogical Institute)
is used for leamning using a branched learning diacram :~d for development
of programs. The information memory volume is 30 sections, each of vhich
contains 22 frames. The naterial is studied by visual projection of the

information and presentation of checkine guastions. When a proper gnvee~ is niven,

the projector automatically shovs the following stace of information: when

an incorrect ansver is given, the projector automatically showvs an explanation
and presents another test question. The image on the screen is 200 X 300 mm.
Pover supply is 220 volts, pover coasumption is 135 watts, the size of the
apparatus is 600 X 520 X 450 ma.

THE YODEL MA-1Y AUDOMATIC TSACRING MACRIE (Rima Polytechnical
Institute) is universal and has a vide raage of spplicatioa. It can be used
in tvo primary modes (checkinp, learning) individually in a centralized way
or both at once. Additional instruzents sre used for this. Thers is also
a special recording installation, the RETE-4, which can be counected to the
autonatic teachinz machine. This makes it possible to use the autoaatic
machine for axperimental-assthodological and scientific rescarch purposes.

The MA-1V diffors from other similar automatic machines which use
the multiple choice principle by several advantages: rapid praparation for
work, mininal] loss of time for chaaring prograns (a few seconds), hirh
reliadility ad convenience in servicing., Progrsm matarials sre prepared
in the farm of cards . a typewriter. The power supply required is 220 volte,
up to 57 wstts; v limensions are 475 X 300 X 225 mm.
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THE SEARCH GOES ON

The contest snnounced by the Journal Tekimika ¢ Voorusheniye and
the Department of Inventions of the Miniscry of Defense, USSR is in its
eighth month,

What must we do to make the contest of maximal use in the remaining
time? The answer to this question is brief: we must show the maximum of
initiative on the part of the participants in the contest themselves. You
should not limit yourself {ust to the recom .cndstions of the magazine, but
rather should undertake an independenc search, studying all that is new,
all which should be introduced.

The conditions of the contest, p “lishcd in many military discricts
and in the fleets, call for just this. ‘.us, For example, in the directive
published in the Moscow military district, it is suggested that commanders
and chiefs orpganize the selection and introduction of inventions descridbed
in the patent literature, the list of new patents being available in Oblast'
libraries, as well as technical achievements shown st the Exhibition of
Achievesents of the National Ec~ _ay, which allov improvement in methods of
usage, conservation and repair .. military equipment and weapons, improvement
of the learming process, increaseq productivity of labor at repair enterprises
and ssvings in momey and materials.

The First Deputy Commandc - of the Armed Forces in the Pricarpathian
Military District demanded ir his directive: "when officer speclalists zo
on tewmporary duty to 'oscew, chey should be ordered to visit the Cxhibitien
of Achievements of the Natfc.al Economy in order to select valusble work,
instrusents, etc., suitabdle for introduction in their Chast' .

Enterprise chiefs in the Belorussian Military District have bdeen
reconmended to coordinate all work performed in the development and intro-
duction of new equipment as well as all rationalizer work with the conditions
of the contest and to use rore widely the technical solutions published in
the patent literature.

All centrally subordinated motor vehicle repair orrans are encouraged
to stren~then the selection and usare of fnventions from patent sources as
vell as the selection, study and usarc of the best achievements of inveators
and {nnovator. of production -- the participants of the Exhibition of
Achievementsof the Xational Zcono=xy.

Thus, the victor in the contest will bYe he who S¢st orcanizes the
search and vho most efficiently provides for the introduction or naw isventions.

It should also be noted that {t fs no! necessary to make loag !ourceys
to become familiar vith dascriptions of donestic inveations. Patent amaterials
are colleczed in 97 repudlic, Kray, Ghlast' and city lidbraries.

The editors of this rugazine ave sure that the officer snhecialists of
district and fleet adnministrations and departncats and the armed foerces, the
main and centrsl administrations of the 'tinistrv of Defense, USSR, will provide
coastant aid to the troops in this grear wmd necessary work.

§
§
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In studying naw iaventions, the thought always oeccurs: we have found
a better soluticn here. In this case, we recommend that a report of the
invention be filled out and an application for a patent be made.

Ever more people in military uniforns can be seen in the pavillions
of the Exhibition of Achievements of the National Economy and in the
libraries, studying patent literature. The great search goes onl
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THE PRESENT AND FUTURE OF CIVIL AVIATION

By Ye. Loginov, Minister of Civil Aviatiom, USSR

The directives of the XXIII Congress of the CPSU with
respect to the five year plan for development of the
national economy of the USSR for 1966-1970 call for
further development of civil aviation. Air transport-
ation during this period should increase by appiox-
imately 1.8 times. This will allow us to transport
no less than 75,000,000 pconle by air in 1570,

Here are a few remarkable figures. 1In 1958, ‘something over 8,000,000
passengers travelled by alir in our country. By the end of the seven year
plan, in its final year, the services of civil aviation were used by over
42,000,000 people. The total volume of journeys increased by 25-30% each
year in the seven year plan. 1In the 15 year period 1950-1965, passenger
traffic increased by 31 times.

AN o B s

Air transportation now penetrates to the most remote regions of the
country, In a numher of nlaces, it has become the principle means of
travel. In the summer months, for example, 857 of all passengers betwaen
Moscow and Ashkhabad travel by air, 15% dv rail: from Moscow to Khabarovsk,
these figures are 77.5 and 22.5%: from Moscow to Thilisi, the figures are
63 and 377,

A RN P TR D

The airplanes available to Aeroflot were considarably renewed over the
period of the seven year plan. Tha hasis of this renewal was multinotor,
high gspeed jet and turbomrop airplanes. The first step, as we know, was the
TU-104 jet, desipned by A. N. Tunolev, At first, its passenger capacity was
50, As 1t was being used, the desipn team together with the wvorkers of
Aeroflot '"raised” the load ecarrying capacity of this machine to 70-100
vassengers. The cruising speed of the TU-104, supplied with powerful jet motors,
is 750-800 km/hr and more. This means that a passenger flying from loscow to
Khabarovsk travels approximately 11 hours, including two landings on route.

Bt A A e an W 4 SN S

The TU-114, whose cabin can carry 170 passenpers is an.even more
perfected airplane. Airplanes of this type are used for regular trips on
internal and foreign airlines. They can fly to Cuba and to India without
landing en route. The TU~11l4 makes daily toips without landings on route
from Moscow to Khabarovsk, travelling over 7000 km in eicht hours.

Soviet travellers making moderate lensth trips have been very satis-
fied with the new jet TU-124, It is desiemed for 44 passengers. Its design
incorporates the latest achievements of aviation technology. It 1s equipped,
in particular. with improved wing mechanizatior equipment and flaps;this makes
it pogsihle to take off and land on comparatively short runways. 1Its crulsing
speed 13 the same as the TU-104,

ST Vo T P P o S T

The workers of Aeroflot have had a long and friandly relationshin with
the desipn team headed by 8. V, Ilvushin. 1In the first few years after the
war, the piston powered 1L-12 and IL-14 nade up the primary nart of the long
distance alrplane fleet. WNow, they are to be seen only on local lines, The
turbopron airship IL-18 is very popular amonp travellers today. This machine
is manufactured with several modifications, desiened for 89-1ll nassengers.
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Its cruising speed is 600-650 km/hr. The IL-18 makes non stop flights over
such routes as Moscow-Tashkent, Moscow-Frunze, Moscow-Alma-Ata, Moscow-
Ashkhabad and makes only one stop between Moscow and Southern Sakhalin,
Testing has just been completed on a new modification - the IL-18D. During
the testing, Hero of Socialist Labor B. A. Anopov and his crew flew non

stop in this machine from Moscow to Vladivostok and from Petropaviovsk-
Kamchatskiy to Frunze.

The fleet of Aeroflot contains entire families of airplanes. One of
these is made up of the airplanes of O. K. Antonov: the AN-10, AN-12, AN-24
and AN-2 are successfully used, in particular, in agricultural productiou.

I would like to especially note the comfortable AN-24, which holds 50 pasien-
gers and is designed for middle and short ranze lines. Replacing the piston
powered IL-14 and LI-2 on these lines, the AN-24 and TU-124 will be called
upon to play a large role in the second stage of the technical reconst ructicn

of Aeroflot -- the introduction of high speed comfortable airplanes to local )

lines.

GRAPHIC NOT REPRODUCIBLE

Soviet civil aviation has hecome jet pronclled and comfortztile. Over
4/5 of all passenger traffic travels on high speed, multi motor, jet
and turboprop airplanes. The speed of modern airplanes exceeds the
speed of ground and water transportation by 10-15 times. The time

is near when passengers will usc¢ rupersonic airplanes. (n the
photograph: a normal working day at Vaukovo-1 airpcrct,

Ia recent yecars, the helicopter fleet has been considerably supplemented.
This has allowed crganization of repular helicopter service in man; arcas of
the country, mainly where it has still not been possible to construct modern
alrports for airplanes. The helicopter can land literally "on a spot" in the
Tayys or even in swampy areas. In the five year plan period just being
started, special attention w'll be turned to even wider usage of rotary wing
nmachines to provide the needs of the national economy.
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Our designers have done a great deal and are doing even more in order
to supply the Soviet people with even better air transportation in the coming
five year period. In the immediate future, the IL-62 Intercontinental Jet
Passenger sirplanes will begin to be delivered. In contrast to similar
machines, the motors for this airplane are installed not on the wings but
on the rear portion, which prevents noise from penetrating into tha passen-
ger cabin,

The creation of new passenger airplanes and helicopters for civil
aviation is being performed by the large design teams lead by A. N. Tupolev,
S. V. Ilyushin, A. §. Yakovlev, 0. K, Antonov, M. L. Milyan and N, I. Kamov.
Work is going forward successfully on the creation of the first Soviet super-
sonic airship the TU-144, a model of which was demonstrated at the World
Aviation Exhibition in Parls last year.

The TU-154 1is beineg developed for c¢ivil aviation. Three fan jet
motors are installed on the rear of its fuselar~e. Its speed is 900 km/hr;
it can carry 160 passengers for a distance of 3500 km. In the future,this
airplane will be modernized to increase its capacity to 220 passengers.

GRAPHIC NOT REPRODUCIBLE
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The information and reference service at civil aviation airports
is well organized. On the photograph: the Information Bureau of the
Moscow Aviation Center.

For local airlines, the YAX-40 medium capacity airplane, which will
carry 24 passengers up to 600 km, is beins developed. 1Its cruising speed
is 550-600 km/hr. 7The airplane cau take of f from sod alrports no more than
700 m long. The TU-134 and AN-22 airplanes are undcrpoing testing, The
helicopter fleet 18 also bLeinp enlarped. The airlines and national economy
will make use of considerable numbers of V-2, V-8, KA-26 and other types
of helicopters.

When we speak of the wide introduction of jet equipment as being the
basis for technical progress in aviation, we mean primarily such important

———— ey e e e - PR e it ———— e = e e bt 42
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factors as the resulting increasc in spead of communications. The speed of

our alirplanes exceeds the speed of ground and water transport equipment by
10~15 times. However, the speed of travel depends not only on the capabilities
of the equipment, but also on the ability to use it affectively. More briefly
speaking, an increase in the technical speed capabilities of our airplanes is
also accompanied by a proportional increase in the commercial speed, that is

by a reduction in the time a passenger spends c¢n route,

As a result of the renewal of the air flect and expansion of the sphere
of its application, an increase in the commereial speed of 2-2,5 times was
achieved in the seven year plan period. This has resulted primavily from
non-stop long ranpge fliphts and the variety of flight paths over which non-
stop flichts are made., For this reason, the central schedule controlling
flishts on all main line airlines shows ever more and more new flights. Last
year, this schedule was increased by 306 flipghts, this year another 150 have
been added., Each long distance flight provides an economy of time of about
40 hours in comparison with railroad travel over the same path., If this
time is multiplied by the number of passengers using the services of Aeroflot,
tens of millions of hours which can be used for useful labor and rest of the
Soviet people are produced.

He has seen 30 years of faultless service in civil aviation, over
14,000 hours in the air, 4,000,000 km of pcace time flying.

Todays éeniot Pilot Inspector Oleg Sergeyevich Grigor'yav of the
Moscow Transport Administration 18 mastering a new airplane ~- the
Intercontinental IL-62 passenger liner,
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One more important factor in air travel is the regularity of flights.
Since the time when jet airplanes began to be introduced in our country, the
repularity of flights has been increased by almost 30X, However, there is
still much to do in this respect. A passencger travelling from Moscow to
Vliadivostok cannot understand why the airplane doesn't take off. ''Look,"
he says, questioning the alrport workers, ‘'the weather is beautiful, but
you talk about poor meteorological conditions." Actually, tlie weather at
Moscow is fine, but at Sverdlovsk or Movosibirsk there is a low cloud cover
and the airplane cannot laand there.

It should be noted that, due to the introduction of ever better
navigational, autopilot and landing equipment, the limitations which nature
can place on aviation will be reduced to a minimum, The directives of the
XXII1 Congress of the CPSU on the five year plan foresee the installution of
systems of automatic and semiautomatic control of landing and of radio
equipment for control of the movements over the airlanes at airports. This

means that in the new five year plan air transportation will become all-
weather in the full sense of the phrase.

Mow the airplanes being used, plus those arriving for usage, are
being equipped with such modern navisational systems as the "trassa" and
the RSBN-2, Also various semiautomatic pilot command systems which give
the pilot prepared commands for fulfillment of landing approaches with low

cloud cover and limited horizontal visibility are being installed on the
airplanes.

The automatic equipment called for by the directives of the XXIII )
Congress of the CPSU will allow landiness to be made with zero vertical and
horizontal visibility. The pilot will only check the operation of these t
instruments, and will not touch the stick or foot pedals.

It is understandable that the development of civil aviation is ‘
impossible without a great deal of on ground construction, primarily airports.
Over the past seven years, the network of airports for jet airplanes has
greatly expanded at many points in the country. The Moscow Aviation Center,
consisting of four airports, has been basically redesigned. One of them,
Domodedovo,1as the highest passenger throughput capacity in the world.

Passenger terminals are being built in consideration of future develop-
nent of air travel an” rapid servicing of passengers.

The directives of the XXIII Congress of the CPSU for the five year
plan call for measures for further exnansion of the usase of aviation in
various branches of the national economy, primarily i. agriculture. The
contemporary level of our a~ricultural aviation is much higher than in any
other country, both as concerns the quantity of area treated and as concerns
the productivity of the air fleet. Airnlanes and helicopters perform half
of the work on destructicn of crop pests, 70Z of the work in weed control and
100% of the work of preparation of cotton plantations for machine harvesting.

In the firal year of the five year plan, agricultural aviation should
traeat over 115 million hectares in our collective and state farms. Mineral
fertilizer will be spread over an area of about 50 million hectares. Perfor-
mance of this work using ground equipment would require 18 thousand tractors
and over 50 thousand fertilizer spreaders.

The many thousands of workers of Aeroflot, inspired by the resolutions
of the XXIII Congress of the CPSU, will go forward to meet the day of the
alr fleet with new achievements in labor. Mastering their new equipment,
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increasing the affectiveness of its usage, the pilots, navigators, engineers,
technicians, and workers in the passenger and freight services will insure
the achievement of high profitability, regularity and safety of flights, and
improvements in passenger service. All that is done in our subdivisions has
one goal -~ improving our service to the national economy and the Soviet
people and providing more effcctive usage of our cquipment.

. —_—— e . - ——e

GRAPHIC NOT REPRODUCIBLE

Yevgeniy Makarov, the young Commander of an AN-2, is one of the
outstanding pilots of the Vladivostok Airport.

The Communist Party and the Soviet Government surround the workers
of civil aviation with constant care and attention, highly evaluate their
difficult but necessary work for the people. The honored ranks '‘honored
pilot of the USSR" and "honored navigator of the USSR" have been establighad
for the pilots and navinators, and are svarded for special service in
mastery of modern aviation equipment, the usage of the most improved methods
of flying, hirh indicators in educatfon of nilot staffs, many year: .f .ile

work or outstanding achiavements in ths usage of aviation i{n the national
econouy.,

The clarity of the goals, the mapnitude of the tasks, the concern
and attention of the party in government lift up the workers in the fifth
ocean, call forih reserves of encrgy ard creative forces, plus a striving
to wvork batter and to more actively intr duce the achievements of science,
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technology and frone rank Sxperience to Production, Therein lies the
8uarantee of Successsy] Performance of our tasks 1p the nexe five ygar
pl
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GRAPHIC NOT REPRODUCIBLE
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You are not an aviator. You are on 2 jet Pissengar liner for
the firey time: the €istancn to the Sround ¢ almost 19 Xm, and
You are 4 litele nervoys, Then, the charminq Stewardagg appearg
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A LIFE DEDICATED TO SCIENCE

By Colonel of the Technical Service A. KISELEV

The day before Victory Dav, 6 May of this yezr, in the freat Xremlin
Palace, the Chairman of the Presidium of the Supreme Soviet of the RSTSR
presented a group of comrades official notification of the avarding of the
Rank of Honored Inventor of the Russian Federation. Among those who received
this rank was Doctor of Chemical Sciences Engineer Colonel K. A. PETROV, Head
of a Chair of the Military Academy of Chemical Defense.

The biography of Konstantin Aleksandrovich is similar to the biogra- ’
phies of many of his contemporaries.

Study in a rural school, an attraction to chemistry. A trip to
Moscow.

In the mid 20's finding work in Moscow was not easy. Those looking
for work included 16 year old Xostya. With a great da2al of difficulty, he
manaced to enter a communal farm as a worker. A pood deal of time passed
before he was able to fulfill his dream -- the agricultural worker became
a student at the Mendeleyev Institute. Starting with his third year, he was

transferred with a group of students to the Military Technical Academy, from
which he graduated.

AP TIRRATED UL L

Thus did the son of a peasant become a Commander in the Red Army,
a chemical specialist.

When he was still a student at the Academy, Konstantin Aleksandrovich
showed unusual capabilities, willingness to work and curiosity. The command
staff saw these qualities in the student and decided to leave him in the
department. Since that time, scientific and teaching work has baecome the
goal of his entire life,

From the first days of his work at the department, Konstantin Aleksan-
drovich has actively performed scientific investipations, With the years,
he has also achieved experience in teaching activity. His contin.us unstinting
labor, his untiring search for that which is due allowed the young engineer :
to defend his candidates dissertation before the Secinning of the Second ﬁ
World War, after which he wrote his doctors dissertation and defended it.

IR LY

During the Second World War, K. A. PETROV dedicated all his abilities
to scientific research work and the training of highly qualified officers.
He also worked at studying captured weapons. His work was a valuable contri-
bution to the chemical protection of the troops.

At times, Konstantin Aleksandrovich did not leave his laboratorv far
days. Sleep, rest, home were forgotten. When PETROV's wife asked the duty
officer 1f she could see him, he replicd:

"He is alive and healthy. He asks you not to worry. He is busy, he
is working. You don't know his nacure..."

Lt

In the post war years, K. A. PETROV's activity has not been limited s
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to the development of technical military problems. He also solves problems
with great national economic significance. In the journals OBSHCHAYA XHIMIYA
(Ceneral Chemistry), PRIKLADNAYA KHIMIYA (Applied Chemistry), NEORGANICHESKAYA

KHIMIYA (Inorganic Chemistry) and others, approximately 150 of his scientific
vorks have been published.

A large folder will hardly suffice to contain the patents which this
scientist has been awarded for his inventions. In the three months before
he was awarded the Rank of Honored Inventor of the RSFSR, he wa3 awarded 72,
by the day the decree was published the number had increased to about 80.
And each invention is the result of intense creative labor by the team in
which K. A, PETROV has the leading role.

Careful readers of the Bulletin "Inventions. Industrial Models. Trade
marks" will frequently see the name K. A. PETROV in its pages. In recent
issues of the Bulletin it has been scen numerous times under headines such
as "A method for making wood chip material such as sawdust fire resistant”,
"Method for producing dialkvl phosphates’ and "Method for pioducing dichlor-
anhydrides of alkoxyvinyl or alkoxialkyl vinyl - thilphosphinic acids".

) The determination in the soul of the scientist and his persistence in
attaining his goal was indicated by the words of Karl Marx when he said that
in science there 1s no wide high road and that the shining heights of science
will be attcined only by those who, not fearing exhaustion, clamber up its
rocky paths. These words can be applied in their fullest sense to the
activities of Konstantin Aleksandrovich PETROV. It is often necessary to
perform hundreds of experiments and overcome dozens of doubts before the
truth is established. His extreme love for his work and his unstinting labor
and continudus desire to overcome nature and her finest secrets have aided
K. A. PETROV in his scientific research.

K. A. PETRGV performs his scientific activity in close connection with
production. It is his firm opinion that & scientist, if he wants to serve
not "pure" science, but rather the people, the great goals of the construction
of Communism, must occupy himself with problems which directly influence
technical progress.

Looking upon science and technoloey as a single whole, X. A. PETROV
boldly combines his scientific activity with practice; he supplements his
investipations with the developmunt of concrete desinns and methods, whose

introduction will produce a valuable contribution in the development of the
national economy,

Beings & chemical specialist as he is, he vorks fruitfully in the area
of discovery of physiologically active materials, flame resistant polymers
and medicinal substances. Recently, he has turned a qrest deal of attention
to the chemistry of extracting asents, They must not only ba synthesized, but
production must be organized. In this worik, K. A, PET?0V plays a leading role.

Automated production of phosphates and phosphonates has bean organized under
his leadership.

“All success,” Konstantin Aleksandrovich savs, ''is connected with the
organization of production, with the schievement of high economic effects;
success would be impossible without the great hslp which has been shown us
by the workers of the plant, It is even difficult to say vho has done the

‘most in order to introduce new things."

Thinking a lictle, K. A, PETROV adds:

"Anyone who plans on success without the aid of production is definitely
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heading for failure. The entire strencth of the scientist is in close
cooperation with the plant. Without this cooperation, he cannot feel

the pulse of the times, the requircments of today. He must know production
to the finest detail and must not be a guest in the plant, hut rather a
member of the plant team,"

And thesz ore not empty words. Once, about ten years agzo, K. A.
PETROV was as:igned the development of a contemporary theme. After his
first successcs, the question of organization of production arose. The
author of the theme ent to the nlant himself, where he was received wich
great enthusiasm. The workers c¢f the plant, once they knew what the problems
be’ore them were, started to work solvine them with enthusiasm. Manv co-
authors of inventions and scientific developmants hive been developed !n the
proess of seeking a method for beginning new production. Since that time,
K. 4. PCTROV has been at home at the plant. He visits there often. The
representatives of the plant often go to see him for concultation. Close

communication has heen estzblished between the scientist and many workers
of the plant,

K. A. PETROV is talented and likes to work. But rot only talent and
work brought him to the great Xremlin Palace. A coasiderable role ia the
successes he has achieved has been played by the aid and support of his tean,
his commanders and the party organization of the Academy.

He wish Konstantin Aleksandrdivich PETROV further successes in his work.

lay his pcrsistent and intense searches alvays end in interesting scientific
and technical discoveries.

GRAPHIC NOT REPRODUCIBLE

Py

Enginesr-Colonel, Doctor of Chemical Sciences,
K. A. PETROV, Honored Inventor of the RSFSR.
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TO TIUE YOUNG RIFLEMEN

By Lieutenant Colonel A. YAROVENX

The State Comnittee for Inventions and Discovzries of the USSR has
presented a patent to Senjor Serpeant (extended service) V. Vishnyakov for
an electro-ontical device for traininpg {in tarcet siai.ting with a rifle.

Many such devices asre known. In almost all of them, phot. :118 arc
irstalled on the targets. These devices have natural errors in accuracy of
ain‘ng. They cannot be used in bad weather under f‘:12d conditions

in the device created by V, Vishnyakov, tie l:7ht rays go ‘rom a
source fastered on th2 harcel of the rifle (see figure) thoush a diaphragm
and lens and fall on a photo attachment which is fixed in a recorder on the

frame of the base. This base allows the weapon to La moved both vertically
and horizontally.

Only a small am ant of time is required to p:zpase the ldevice for
operation, The weapon is placed in the base, then the plug is connected
with a wire te the adjusting bar of the trigger, After this the tude har
is mounted under the bayonet mouncing screv, the pcwer supoly is connncted
to the photo reaigtance and the szurcs of licht, the stop screw of the
target support is loosened and the power supply is csanected. The fllunination
lamp in the tube and the checking lamp bnth lighr,

By changing th» position, che focus of the licht beam is matched up with
the aperture in the photo .esistance. In this position, tne checking lamp
lights, Then, the stop screw of the airing supoort is tightened, placing
the target at the required distance, and the center of the tareet is placed
ir the sighting line. The stop screw is relecased and the rifle is turned
off target. The device is ready for operation.
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Llactro-optical devica for teaching sithtine with\ the rifle: i,
signting support; 2, frane; 3, rifie; &, firing haxaer adjustment:

5, wire; 6, stop; 7, recorder body; 8, photo resistance;: 9, checiing
lasp; 10, double convex lens: 11, diaphraem; 12, tude; 13, {llu=inating
lamp: 14, aru; 15, power supply; 16, contacts; 17, cut off rviteh.
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When the student ""fires'" (when the triager is pulled), the wire pulls
the stop and the weapon iz fixed {n place., If the "shot" was accurate, the
checking lamp will not light. In case of a "miss” the lamp lights, and the
deviation of the beam can be used to judge the error made in aiming.
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Tekhnika { Vooruzheniye, No 8, 196f, pp. 81-85

EX’ERIENCE, INITIATIVE

An AMPLIFIER ATTACHMENT CIRCUIT (Figure 1) for the R-105 radio set
has been developed by Private V. Yavorskiy. As soon as the talk button is .
pushed on the microphone of the transmittc -, relay P, operates in the circuit ]
connected to the receiver of the radio station, closing the charge circuit
of condenser C,. The result is an increased current through transistor T,,
causing operation of relay Pz, which connects the low frequency amplifier.

Relays P. and P, are type RP-4, in which the contacts are connected [
with one side dominant. Transformer Tp may be any output transformer. The 1
circuit is powered by 12 volt batteries,
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Figure 1. Key: a, "L'" contact of R-105; b, D7A; c, P4; d, loud
speaker

The DICTAPUONE P-180 (see Tekhnika i Vooruzheniye, 1963, No 11) can
be used during visual aerial reconnaissance. In order to keen the observers
voice clear, Engineer Lieutenant Colonel L. BERKOVSKIY sungests a few
improvements, For examnle, in place of the dynamic microphone, an ordinary
carbon throat microphone type La-5 can be used; a FMTs battery can be
connected in series in its circuit.

The electrical power supply of the dictaphone when used in an airplane
is either independent -- from the hatteries in the ingtrument, or from the
airplane power supply. in the latter case, the power supply voltase should
be lowered to 12-14 of v, by connectine an additional load.

The instrument can be easily carried even in the small cabin of an
MI-1 helicopter and provides continuocus recording for two hours with one K
sets. The availability of separate channels for recording and reproduction
makes it possible to check the recording using earphones, Thae irfcrouiion
recorded can be transmitted to the command point directly by radic from the
airplane as it flies through the air. After returning to base, the magnetic

recording can be listened to individually or in a group, using head sets or
an amplifier plus loud-speaker.

CLEANING OF THIN CAST IRON CYLINDER LINERS can be performed without a
honing machine 1if a special head (Figure 2) designed by Engineers V. Sokol'nikov
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and N, Rhartsiyev is used. The upper core 1 of the head is connected with
the spindle of a boring machine, the lower mount 6 is centered in the
cylinder of the motor block, Fingers 2 with spherical clamps hold planks 3
which contain knurling spheres 4 plus the supporting bearings. Cutter 18 1is
mounted to the body with a bolt. Its position is controlled by screw 13.

The sliding suppoxts 9 of the planks slip along the sliding supports
of the controlling {nsert 8, thus expanding or contracting. If the planks
are compressed together, the hrad will pass freely into a cylinder of nominal
dimensions; when they are expanded, the maximal diameter of the head is 2 mm
greater than the third overali diameter of the cylinder. Spring 5 is set to
& predetermined force with coutrol screws 10,

When the spheres pass out of the cylinder liner, thruster 7 enters the
stop installed on the base and raises the tilting support, which compresses
the planks together. At the uppermost rosition, the tilting support is held
by stop ball 15 riding on lever 14 in the bedy of the support.
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Figure 2,

In order to start processing the next cylinder, it is only necessary
to press the start lever 16 with one finger. When this is don., the ball
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drops out of the groove, and the support and thruster are placed in the
position for beginning work. Before beginning treatment of a cylinder,
a cutter is placed in aperture 17 to remove the chamfer.

Engineer Lieutenant Colonel V. SOKOL'NIKOV reports that the method
of simultaneous boring and flattening of cylinders in one pass using this
head allows a reduction of labor expenditures for processing cylinders-of
approximately 40%Z and an increase in the wear resistance of the cylinders.

The ATTACHMENT (Figure 3), suggested by Serpeant I. Derkach is
designed for turning brake drums directly on the vehicle. A vice 6 is
welded onto a frame 2 made up of two number 30 channel bars; the non
moving side of the vice is replaced by slide block 1. The transverse portion
of support 3 with blade retainer 4 is fastened to this slide block. Special
limiters restrict side displacement of these supports. Tufore beginning
turning of the brake drums, the vehicle is raised by a jack and placed on
blocks. Then the wheel is removed and the brake drum 5 is set as shown on
the figure. The attachment is placed on the ground and lined up. The vehicles
motor is started and, setting the motor at low speed, first gear is engaged
for turning the left drum, reverse for turning the right drvm. The cutter
is set on the surface to be turnad and the drum is turned.

GRAPHIC NOT REPRODUCIBLE
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Figure 3.

A NEW METHOD FOR MAXING SCREEN FILTERS has been suggested by Candidate
of Technical Sciences A. Fal'kov, Enrineers V. Terent 'yev and V. Krivov and
Engineer lieutenant Colonel V. VOLXKOV-MUZYLEV. According to the method which
they develcped, the connecting seams, flange and strengthening rib of the
filter are made of a polymer macerial (Figure 4). This is done using an
ordinary casting machine and break apart press forms.

Under pressuce, the melted polymer fills tha channels in the area of
the joint, coating the screen c¢ell. The screen is formed into a filter hv
butting or overlapping ends, screens of any alloy or material waich has a
melting temperature no lower than the melting temperature of the polymer
being usable. Another advantage of this method is that it can be used to
join two different miterials, as well as screens with different cell diameters
and wire diameters. Also, polymer can be used to make various elements of
the products.
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Figure 4.

Tests have shown that the plastic filler filter elements are stronger
than brags or steel screen usually used in filters, have high anticorrosion
stsbility. The method suggested, the authors report, allows automation of
the process of filter munufacture.

A TILTING DOLLY, made by a group of rationalizers was reported by
Engineer Lieutenant Colonel N. RAKHMANOV. It allows raising metal drums up
to 250 kg to a height of one meter, agitation of the paint or other liquid
which they contain and pouring of this liquid into another container.

The frame 1 (Figure 5) holds guide rails 2. The bracket 7 rolls up
and down these rails. The drum 6 is held by two lips, one welded to the
bracket the other being moved by a screw, Depending on the drum diameter,
different holders are attached to the lips. The bracket is raised by the
hand winch 8 with reducing drive of 28:1. The gears on gear wheel 3 mounted
on the bracket axis engage the gears on the arm of the left side of the
dolly. Turning arm 5, the drum is tilted to the required angle and held by

stop 4. The dolly weighs approximately 75 kg. It can be easily moved by
one man.

GRAPHIC NOT REPRODUCIBLE

Figure 5.

A DEVICE for cutting circular ~ctal parts with natural gas (invented
by Yu. Burdeynyy and V. Myshonkov) provides for high cleaniiness of the
cut and reduces the expenditure of mectal by reducing the allowance required
for mechanical processing. It consists of a holding frame 1 (Piqure 6) with
guide rails 2 for movement of dolly 3 (tractor from two electrode welding
installation ADSD-500), rollers 7 and the container for prepared parts. The
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dolly holds vertical mount 4 with a bracket which holds cutter 6. The cutter
is raised and lawered with screw 5,

GRAPHIC NOT REPRODUCIBLE
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Figure 6,

MECHANICAL CLEANING of the threaded portion of the plugs in T¥-46
mines and MVSh~46 fuses can be conveniently performed using the type I-133A
electric sharpener, with a 100-150 mm diameter X 25-30 mm thick wooden digk
attached to its shaft. Card clothing is attached to the disk with nails
(15~20 am). The plug 2 is retained with a special attachment -- wooden arbor
1 with formed bracket 3 (Figure 7). The bracket is made of *i{a and fastened
to tile to the arbor, There is an apertures diameter {s equal to the diameter
of the external portion of the plug in the center of the bracket

w W= A5 3 e o NR
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Figure 7,

The TIME POR SERVICING TYPE T™-46 MINES (cleanin

t of internal thread
of head from grease) can be considerably reduced, repor

ts Lieutenant Colonel
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V. MISNIK and Major SABENIN, if the device shown on Figure 8 is used.

Its body is made of wooden boards and beams. The upper brackets are

fastened with angle braces and 40 mm wood screws. Elactric drill 1 type
I-29A, spindle rotating rate 310 rpm, is firnly attached to the body.

Wooden arbor 2 covered with card clotiuing is placed in the chuck. The

mine is placed thioat downward. Ita position is fixed by four braces wrapped
in felt, The rotating arbor rapidly cleans the thread.

880

| 650 '

Figure 8.

THE HERMETIC SEALING OF THE EXIIAUST SYSTEM OF A IISAVY TAVK IS
TESTED ON DRY LAND using the device (Figure 9) created by rationalizers
in the Chast' where Engineer Licutenant Colorel A. TUXHVATULI! serves.
It allows creation of the same exhaust back pressure as is produced by
the corresponding usage of the equipment, The device consist of a tube 1,
28 mm in diameter and 970-1000 mm in length, valve 2 and weisht 4, weighing
4.5 kr, mounted on rod 3. The standard motor protection valves are re-
moved from the exhaust jet 5 and the devi. here described is installed
in thair place. The baffla plates over the engine compartment are rcmoved,
the rear hatch is opencd and the flaps of the dust ejection pump circuit
from the ailr cleaner are oncned. The motor is started and a checl: is made
forexhaust pases in the engine cormpurtment, If necessary, the radiators of
tiix motor system arc removed, the hatch covers are opened over the cover nuts
and the location and reason for leaks are determined. This insnection should
be performed during quarterly maintenance, durine number 3 technical main-
tenance and clso if defects in the exhaust system are determined. The minimum
necessary number of attachments i8 four (the number of jets ncy muffler),
If 11 devices are made, the sealing of one cylinder block can be checked with
one starting of the motor. After this, the device i{s moved to the other side
of the tank and the sealing of the other cyliadc: block is checked.

The CHARGING DEVICE of the pasoline powered generator of the A3-8-T/230M
electric power station has been {mprovei by Engineer Lieutenant Colonel P,
SERDYUK and Engineer Ye. Ostrozetser. In addition to the standard elzments,
they insta!led DPDT switch S and two clamps or plug bresker B for connection
of an external electric circuit (Figure 10).
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Figure 9
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Figure 10.

a- to instrument panel and storage Latteries; b- VSPU;

c- TPU; d- DPU; e- P; f- sh; g- to generator; h~ to
external mains or other operating unit (through distri-

buting switchboard) (TN~ Expansions unknown)

The starter batteries of these units are now chargeu .vei
when the electric power station is operating from an external AC

line. As a result, there 1s a savings in engine hours and in fuel
and lubes.

The SPRAYER (Figure 11) suggested by rationalizer Senior
Lieutenant S. BOTCV is designed for burning diesel fuel in the
BU=4M bucking installation. It consists of two frames, each 220

-
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by 400 mm. One of them (the upper) is an evaporator made of 13"
diameter tubing, the other 1s made of 3/4" tubing. The frames are
interconnected by three 3/4" diameter nipples. The fuel line, a

10 mm diameter tube 50--60 cm long, is welded to the evaporator frame.
A rubber hose is attached to the end of the fuel line and the fuel

is fed in through it. The fuel supply is regulated by a valve.

Nine holes, 1.5-2 mm in diameter, which serve as discharge
jets are drilled in the lower frame. The weight of the sprayer
including the packing box and fuel container is 1015 kg. The
time required to prepare for operation is one or two minutes.
Warm up time with an external ai: temperature of 15°C is five to
seven minutes. Fuel consumption is six to seven liters per hour.
The time required to heat 350 liters of water from 15°C to the
boiling point is 45 minutes.

Figure 11

A CLASS TRAINER for studying traffic regulations allows a
teacher to check the correctness of the solution to a problem by
a group of students in a few seconds, reports Engineer Lieutenant
Colonel F, POZOYSKIY,

The equipment consists of a panel display with a signal light,
24 transparencies and a device for setting up intersection plans;
a control panel placed on the teacher's desk; 24 panels for the
students, set on eight tebles; a set of outlines of typical inter-
sections; models of motor venicles, road signs, etc., installed
on magnets. The lamp under each transparency of the display panel
is connected by wires to contacts of the corresponding switches of
all individual panels. The equipment is supplied with power by the
AC mains through a step-down transformer.

The outline of an intersection with the motor vehicles installed
on it is set on the display panel. The signal light is 1lit and the
students are instructed to move the vehicles in the permissible
directions. The students set the switches on their control panels
in the positions which they consider to be correct. If the answer
is correct, lamps light on the display panel. Using this equip-
ment, the correctness of answers to questions can also be checked
by prese%t program cards.
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