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IN THE MILITARY DISTRICTS, GROUFS OF FORCES, AND IN THE NAVY
fTHE RED-RANNER FAR EASTERN MILITARY DISTRICT
Fhotagraphs by I. Yatsenko.

All of the following gualities are typical of each soldier
of the Independent Repair and Rebuilding Rattalion: a high
professionalism., a will to strive to faultlessly accomplish any
task, and individual initiative. The BRattalion is headed by
Colonel L. Grishchenko, Cavalier of the Order "For service to the
homeland in the Armed Forces of the USSRY in the Third Degree.

Battalion Commander L. Grishchenko and the Chief of
Statf of the Battalion, Captain V. Chebanenko, are
working on planning problems.
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The Deputy EBattalion Commander for the Technical Unit,
Captain V. Gor, tunes inspecting and testing equipment.

The Technical Diagnostic Station of the Battalion is
among the best in the District.
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Operational in a matter of minutes, soldiers from
Lieutenant A. Podkolzin’s Flatoon install the
production tent.




TO FULFILL THE COMMITMENTS WHICH HAVE BEEN ACCEFTED

The Flans which have been projected by our FParty in the
developent of the Soviet society for the present phase are
wonderftul. The most significant place in terms of the
implementation of plans belongs to the Twelfth Five-Year Flan,
which 1s the first of three bringing the twentieth century to a
close. The primary task of the Twelfth Five-Year Flan i to
increase the tempo and effectiveness of the development of the
economy through acceleration of progress in science and
engineering, intensive use of the developed production potential,
improvement of the system of control, improvement of the economic
system, and an elevation of the welfare of the Soviet people
through these measures. A wide circle of tasks are to bhe
undertaken simultaneously in the Five-Year Flan associated with
the improvement of the life of the Soviet people., connected with
the achievement of a dynamic development of all branches of the
national economy., and with the maintenance of the necessary level
of national defense preparedness.

An essential feature of the projected Flans is that the
growth of national income and products in all areas of the
production of material goods will immediately be derived because
of an increase in the productivity of labor. As a result of a
reduction in the consumption of materials, & conversion of this
economy into a decisive source of satisfaction of the
reguirements of the national economy is planned in terms of
supplementary material resources. The tasks of creating a
structural perestroika of the economy and concentration of
capital investment in the national economy in the directions that
are given priority. The basic point of emphasis will be on the
technical re-—-equipping and redesigning of existing enterprises.

The fulfillment of the Flans for the economic development of
the USSR and the use of all of the resources of our society for
further improvement of material production are the primary
conditions supporting the required level of national defense of
the USSR and of the combat capabilities of the Army and Navy.
The Soviet Armed Forces, created and led by the Farty of Lenin
are worthily carrying out their mission. Their powerful combat
potential, representing a sturdy blend of highly technical
equipment, mastery of military principles, and an unbreakable
maral spirit in the personnel., is based on the superiority of
socialism.

Significant and complex tasks were assigned to the Armed
Forces in the 1986 training year. The fulfillment of these
requires a great concentration of forces, a high degree of
organization, further improvement in the guality of work in all
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units, and assuredly following the course set by the Party for
reinforcing the emxacting and demanding nature of the methodolagy
for decisive elimination of deficiencies and omissions.

The main forces for the solution of assigned taskse are aimed
at the direct fulfillment of the requirements established by the
Central Committee of the Farty and by the Soviet Government with
respect to increasing vigilance and combat readiness, to the
capability of the troops and naval forces for definitely and
assuredly repulsing any attack of an agaressor and providing for
successful action in any conditions under which they may be
entangled in a war.

One of the most significant elements in the combat potential
of the Armed Forces is how they are technically equipped. The
Army and Maval Forces at the present time are armed with modern
models of weapons and technical equipment which possess a great
range and speed., a significant striking power, and high accuracy
for hitting the target. In developing these weapons, the latest
achievements in scientific and technical progress are widely
ueed, and, in the forefront, ou successes in the field of
nuclear physics. radio—-electronics. computer technology. and
other branches of science and technology are included. However,
weapons and military technology of themselves cannot provide
success in operations and in combat. It is necessary that those
serving in the military to whom these instruments are entrusted
have an excellent knowledge of them and be able to masterfully
use them, that they be able to take from any model of
contemporary weaponry everything that is built into its design
and make maximum use of its combat potential.

Rapid training on new types of weapons and combat materiel
is particularly emphasized. The solution of this task requires
timely training of the appropriate specialists and, first of all,
training of officers. 0Only by satistying these reguirements is
it possible to train detachments and crews, and to achieve the
correct and competent operation of new weapons. When planning
this work, our attention must not be distracted away from weapons
which were supplied to the ground troops and Mavy at an earlier
time.

Each weapon and all of the standard materiel should
continuously be kept in good working order and in full readiness
for use in combat. In order that this might be accomplished, in
the units, on ships, and in subunits it is necessary that
maintaining the weapons, storing them, and timely servicing of
them be stricly organized.

Fresently, in the Army and in the Navy the struqggle to
fulfill the Socialist obligation under the motto "We are
fulfilling the decision of the Twenty—-seventh Congress of the
KPS5S [Communist Farty of the Soviet Unionl, and we trustworthily
protect the achievements of Socialism" has been actively
developed. Competition has become an inseparable part of the
training process, and has taken organizational forms that have
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allowed the maximally effective use of each how of training to
intensively master the military materiel and weapons, to increase
the quality of the ground, air, and sea training. In the future
higher limits of combat readiness should be observed, and we
should struggle to master the associated specializations, and to
increase the classroom qualifications. In the ground, air, and
sea training of troops., as in the past, the main principle
continues to be to teach the troops what is necessary for war.
Therefore, the toremost attention of the commanders, political
workers, and of the engineers and technicians should be focused
on seeing to i1t that the personnel should be taught to master
pertectly the basic weapon and materiel they use. that they
should he able to effectively use them in battle, carefully keep
them in constant combat readiness., service them on a timelvy
basis, and give them repairs of the highest quality.

The successtul fulfillment of Socialist obligations by the
personnel of the Army and Navy promotes high creative activity on
the part of the soldier—innovators who have raised the technical
level through the developmerts which they have made. VYaluable
inventions and efficiency—-promotion suqggestions, have been put
into widespread use., which were aimed at increasing the combat
readiness of the units and ships., at the improvement of the
training equipment base., at the creation of highly eftective
training resources and of complicated training simulators, at the
acceleration and increase in the quality of the technical
servicing of military materiel, of periodic maintenance and
repaitr work, and at sconomy and care in the utilization of
material values and monies.

As experience teaches. the quantitative and, particularly,
the qualitative indices in the area of invention and efficiency
promotion., have increased significantly in those military
coliectives which have taken an active part in the inspection and
officers® competitive examinations "about the number produced and
a high degree of effectiveness of scientific and engineering
creative power". The preliminary results of the second phase of
the inspection and officers’ competitive examinations indicate
that the most favorable results were achieved by the Strateqgic
Rocket Troops, by the Military Air force., by the Navy, by the
Order of lLenin Moscow Military District, and by the Turkestan Red
Banner and other Districts, by the Group of Soviet Forces in
Germany, by the Baltic Fleet., which has twice received the Red
Banner, and by many units and repair enterprises of the central
subordination.

Army and MNavy innovators are successfully solving complex
and pressing problems. The recently concluded officers”
competitive examination on material for the manufacture of
targets used in small-arms practice serves to confirm this. The
material proposed by Lieutenant Colonel V. Chistyakov and A.
Adashevskiy, which is polyethylene reinforced with two metal
nets, withstood the tests and has been recommended for use in the
serial manufacturing of targets. The developers have been
amwarded the first prize in the amount of 2000 rubles.
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The Socialist competition for fulfillment of the decisions
of the Twenty—-seventh Congress of the KFSS is a logical
continuwation of the pre—-Congress stage in this expiring training
vear. All of that which is valuable and useful, which has
provided use with our past experience, should be used and
avwgmented in the new training vear. First of all this relates to
the orientation of the competition towards the achievement of
agood final results in the solution of military preparedness
tasks, 1n the improvement of the troops and Navy personnel, in
the increase in the effectiveness and guality of training and
service of the personnel, and in the succcessful accomplishment
ot the tasks which have been assigned by the Minister of Defense
of the USSR for the 1986 training vear.




THE ROUTE MARCHES OF THE FIVE-YEAR FLAN
TIRES ARE GOING TO WEAR LONGER

E. Nenakhov, Head of the Experimental Design Division of NII
[Scientiftic Research Institutel of the Tire Industry and Graduate
Engineer and M. Rekitar, Senior Dissertation Supetrvisor of NII of
the Tire Industry and Graduate Engineer

"o to expand the output of steel-belted radial tires
and new model super-—-heavy vehicle tivres ..."

From the Froject for the Basic Directions of Economic
and Social Development of the USSR from 1986-19%90 and
for the period up to the vear 2000

Increasing tire life or the operational durability of tires
reqguires accomplishing a whole series of technological tasks.
The development and optimization of tire design is aimed firstly
at the improvement of their operational characteristics for
various road and climactic conditions and operational regimes.
The developers are striving to increase the load capacity of
tires and concurrently to decrease their size and rotational
resistance. At the same time, an increase in durability is beinag
achieved, tires are being made more repairable, and they are
easier to manufacture.

At present, industry ie producing tires of two basic tvpes,
diagonal cord and radial tires. In the diagonal cord tire, the
threads of the cords in adjacent layers are crossed in pairs, and
there are an even number of lavers. In the tread area of the
tire, the casing is reinforced with a breaker of two or more
lavers of open—-weave textile cord (Also with crossed threads).
Under some types of operational conditions, the diagonal design
is preferable. Therefore, these continue to be produced and
improved. In this way, a tire has been developed which is 15%
lighter in weight, and is less subject to wear.

Radial tires are considered to completely fulfill present-
day needs. The threads in their cords are aligned in meridian or
radial directions. As a rule, there is a multi-lavered
reinforcing break of metal cords in the area of the tread. The
radially oriented threads in the cord tends to reduce the stress
in the corde, and, as a tresult, to reduce the number of layers in
the casing, cutting down on the weight of the tire. The presence
of a comparatively rigid breaker belt in conjunction with & thin-
sidewal led carcass makes it possible to achieve maximum pressure
of the tire on the roadway or ground and to reduce the slippage
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in the contact area, and, in this way. to reduce the wear on the
tread and the resistance to rolling. Additionally, by using
radial tires, traffic safety increases due to improvement of the
aripping quality, and fuel consumption is reduced by 3-5 %Z as a
result of reduction of the resistance to rolling. These merits
of radial tires have resulted basically in a constant growth of
the proportion of the general tire production which is made up by
them.

At the present time., radial tires with metal cord in the
breaker and fabric cord, preferrably of nylon, in the casing have
bequn to take the lead. Such tires have been developed for all
truckes and buses. It may be said that radial tires with metal
cord are the most etfective.

The majority of tires tor trucks have a universal tread
design. Bus tires have a more zerrated tread design, and, in
connection with this, the tread is deeper than in truck tires.

In recent years, the production of tubeless tires designed
primarily for use on improved surface roads has noticeably
increased. The Conversion to tubeless tires has resulted not
only in an economy of materials and a reduction in tire weight,
but also in an improvement in the reliability of tires. The
absence of friction between the casing and the tube reduces the
heat ageneration, resulting in less resistance to rolling.
Correspondingly, the vehicular fuel consumption is further
reduced.

The broad development of inter-city and especially
international trucking has stimulated the development of tires
with metal cords in both the breaker and carcass which exhibit a
high operational performarce and reliability under long-range
main—line highway conditions with maximum loads and at high
speeds.

For a further increase in the load-carrving capacity and a
reduction in the weight of tires, low-profile radial tires are
being developed. Use of these tires reduces the height of truck
beds or the level of bus floors without increasing the tire
pressure on the road. At present, low-profile tires have been
developed to replace dual-wheel tires on trailers and semi-
trailers behind KamAZ trucks. In this process. the weight of the
trailers is reduced by almost 190 kilograms. A low-profile
radial tire with a universal tread design which provides almost
the same operational performance for vehicles on hard-surtace
roads as under off-road conditions is being produced for
installation on a new trailer with increased load capacity and
also on the new agricultural truck, the KAZ-4540, and the trailer
behind it.
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A specizilw
developed low-prafile
tire with an improved
tread for cross-
country travel makes
it possible to
traverse very water-—
spoaked ground with
confidence with the
KAZ-4540, This tire
is also being tested
in several truck
models from the Ural
Motor Vehicle Plant.

(1) Low-profile tires
for the agricultural
truck, the EAZ with
attached trailer,
deliver almost the
same performance for
the rig whether
travelling off-road
or on paved troads.

(2) Special wide-
profile tires have
been developed for
the KamARZ all-wheel
drive truck.

{3) Tires specially
designed for long-
range operation at
high speeds have been
built for inter—-city
transport in MAZ
trucks.




The worlk on improvement of tires for vehicles from the kEamsk
Motor VYehicle Flant is continuing, with consideration of the
specific requirements imposed by the conditions under which they
are operated. So, for the main—-line truchk rigs, the KamAlZ, a
tire with increased load capacity and treduced proclivity for
tread wear has been developed, while, for dump trucks, the
development of a tire with a universal tread design is being
completed.

The Minsk dump trucks have received a new tire with a 10
percent higher load capacity, which was achieved without reducing
the life of the tire.

Experience in operating dump trucks produced by the
Fremenchug Motor Vehicle Flant in gquarries and on construction
sites. and also on the BAMa [Ravkalo-Amuy Main-line Railroadl has
resulted in the development of the so-—called gquarry tread desian.

The development of new reqions of the country, the
construction of main gas lines, the laying of electric
transmission lines, and the accomplishment of other large scale
operations involve hauling loads under varied road conditions and
in cross—country hauling require a wider use of all-wheel drive
vehicles. Therefore, a great deal of attention is being directed
towards the development., production, and introduction into use of
special tires for machines meant for particular operational

conditions. Moreover, both standard tread and wide-tread tires,
with pressure regulatable while in operation and designed for
1650 to 9000 kilogram loads. also belong in this cateqory. There

are a number of specific requirements imposed on off-road tires.
They should put a small specific gravity on the aground, possess
high traction qualities on soft ground, etc.

(4) Production of a tubeless tire for the 180-ton BelAZ
dump truck has been mastered. This has notably reduced
the weight ot the truck.

12




In the development of tires with controllable pressure,
consideration was given to the fact that the tire's adhesion to
softt ground depends not only on the area of contact., but also on
the form of the tire tread cleats and how they are distributed on
the surface. The cleats should not shear the ground. and their
configuwation shouwld leave a self—-cleaning imprint in the ground.
Use of tires with regulatable air pressure has made it possible
to drive on roads which earlier were impassable for wheeled
vehicles.

As part of the long-range increase in tbhe operational
capacities of tires with regulatable air pressure, radial tires
with regulatable air presswe have been developed, and production
ot them bas begun.

Tread patterng of tires with
requl atable pressure @ and
wide—-prafile (6. (With the same
load capacity) with a larger
area of contact with the ground
under normal pressure than in
standard tires ® equal to 1.7
and 2.8 times higher, and, with
lowered pressure, 3.5 and 5.5
times less than normal.
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It should be observed that an increase in the rigidity of
the tread surtace of the tire does not result in an increase in
the rigidity of the tire as a whole. A casing with parallel
positioning of the threads of the cord and with a reduction of
the number of lavers of cord, is significantly more pliant than
the casing of a diagonal cord tire. This is why there is a large
area of contact with the ground in radial tires with regulatable
pressure, and, as a result, there is a more even distribution of
pressure on the supporting surface under the tire. This
increases not only the wear resistance of the tire, but also the
gripping power of the tire on the supporting surtface. As a
result, the cross—country performance and reliability of the tire
are enhanced.

Testing has shown that vehicles with such tires when moving
at low air pressure may be driven more than 1.5 times faster.
When using these new tires on asphalt surface roads, there are
significantly less vibrations in the driver’s seat than with
conventional tires. The labor involved in mounting and
demounting such tires is considerably less.

All of the tvypes of tires discussed above have been
developed for mounting on toroid rims without the lock ring used
with split—-rim truck tires. This has resulted in an almost 20
percent reduction of the weight of the tire, and it has reduced
the labor in mounting and demounting these tires by one half.

When improving the design of tires, consideration is given
to the possibility of recapping them dwing the time of their
operational lite, i1.e., to their repairability. For example,
replacinag the worn out tread area extends the life of 6-7 million
casings annually. PMoreover, there is room for improvement in
this solution itself. Use of the existing technology results in
a great waste of materials, and recapped tires do not balance
well. At present, only diagonal cord tires are recapped.

During the cuwrent Five-Yeatr—Flan, there was carried out a
series of scientific research efforts on the development of
rubber +or the tire industry solely on the basis of our native
synthetic rubbers ((Without use of any pure natural rubber). The
experiments have indicated that such tires are equal in merit to
pure natuwal rubber tires in terms of their operational
performance (Including operation in a range of temperatures from
a plus 355 degrees to minus 60 degrees Centigrade) and their
resistance to puncture and cutting. Using exclusively synthetic
rubber to produce tires with regulatable air pressure has enabled
almost a doubling of the standard for guaranteed mileage for
several tyvpes of tires, while at the same time the speed at which
they were operated was raised by 25 percent. The guaranteed
storage life for such tires has been doubled as well.

The specialization in tire production in the plants has been
improved, and gquality control of production has been established.
On the basis of the scientific research and experimental desian
work, new construction materials have been introduced into the
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industry, resulting in an increase in the technological level of
production and a reduction in the labor in production.

0f course, all achievements in the design and production of
tires may be completely effective only when there is a steady
increase in the improvement of tire operational use.
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THE ACHIEVEMENT OF SCIENTIFIC ANMD ENGINEERING FROGRESS IN ACTUAL
FRACTICE (SEE TEKHNIEA I VOORUZHENIYE (ENGINEERING AND WEAPONS) .
NO. 2, 1986, FOR THE INITIAL ARTICLE ON THIS SUBJECT)

THE RESULTS OF THE SEARCH
B AN TR
Ye. Fateyul

The scientific advancement that is occuring is univerecsally
known. Military materiel is systematically and continuously
advancing in the state-—of—-the—-art. There is also a tendency in
the present phase of development to use both advanced design
solutions and the latest tyvpes of materials. From the point of
view of the military repairman. this means that the parts list of
the repair resources is constantly changing (Fregquently it is
also expanding), and the technology is becoming more complex.
And in order to be able to accept a new machine tor repair
tomorrow, one must be prepared for it today. One must not only
know its design and the unigue features of the improved
operations accomplished in the machine, but also the appropriate
means of developing the production system ftor it. The latter
problem is frequently associated with the introduction ot new
technology, machine tools, and special equipment.

In essence, in any production system similar problems must
be solved when a new type of production is being developed. But
there ice one fundamental difference in a military repair
enterprise (0r a repair unit). Even in peace time, the time
frame for the rebuilding of a new system of parts as a rule is
established rigidly., and, moreover. no relaxing of requirements
whatever with respect to the quality of repair are allowed.
Military materiel must be ready for combat.

The conversation in the office of Colonel N. Favlov, Chie+
of the Repair Enterprise was on this subject. This statf of
Communist workers has consistently held a leading position in the
socialist competition between associated enterprises for many
vears. It suffices to say that in the current Five-Year~-Flan the
unit has three times been awarded the Red Banner of the Tsk KPSS
fCentral Committee of the Communist Party of the Soviet Unionl,
of the Soviet of Ministers of the USSR, of the VTs8FS [All Union
Central Soviet of Frofessional Unionsl and of the VLKSM [All
Union Lenin Communist Union of Youthl.

The Chief Engineer of the enterprise, participating in the
conversation, observed that the introduction of new technology
opens principally new possibilities in repair operations.
Moreover, it is desirable today to ask not only about the
restoration of the service life of materiel, but also about

16

b —




increases in the time periods between repairs (In contrast to
established ones), i+ not for the machine as a whole., at least
for individual components of the machine. Advanced methods of
processing materiale permits a significant increacse in the
durability of the parts., in their resistance to fatique., and to
provide the best protection for the processes of cortrosion and
rust. It 18 important to become very tamiliar with these
technigues, and constantly expand their area of use. It is
praecisely from these concepte that we expeditiously set out to
develop a separate area completely outfitted with new equipment
for the rebuilding of parts.

eeu"The Metallic Coating Area” ie a sign hanging above one
ot the doors on the around floor of the Galvanizing Shop.

The Chief Engineer recalls with a smile: "We didnt take
over that area on schedule without a struggle. The galvanizers
persistently argued that there was ng possibility of making room
for the Area. bBut the most important fact was that they
considered that no one should enjoy any luxuwry, i.e.. to separate
out a special facility for separate models of technological
equipment. Now all bhave become convinced that the conflict was a
waste of time. Not a single unit can get by without using that
area todavy. e observe that the name of the area todavy does not
completely reflect the nature of the operations pertormed in it
in s0 far as there is equipment concentrated here which is not
only for metal coating.

The Area occupies three relatively spacious rooms. A laser
system ie situated in one of them. It ig intended for surtface
hardening of metal parts which operate in heavy-duty regimes.

The operating principle of the system is based on the capacities
of the laser beam to practically instanecusly heat metal in a
small area (A4 spot 4-5 mm in diameter) to a very high temperature
and above the temperature at which a phased transformation of
steel takes place. ptloreover, the metal is heated to a very
shallow depth, and immediately cools down as a result of the
natural temperature exchange in the basic mass of the part. On
the surface a thin layer (0O.1-0.2 mm) is formed which has a fine-
grain structure. The part processed in this way is moved around
in such a way that the spot formed with each "shot"” of the laser
covers another untouched spot, and, as a result, an uninterrupted
stretch of hardened metal is formed which possesses an increased
resistance to wear.

The operational life of the part after such processing is
lengthened 2-3 times. It 1is desireble to subject the bevels of
valves of internal combustion engines to hardening., as well as
the saddle o+ valves of the cut-~off fittings of hydraulic and
pneumatic cams on cam shafts and other similar parts. But it is
especially useful to barden the working suwface of cutting
instruments and the dies and plunger dies of presses. The
durability of the tool is increased, and the accuracy and

precision of tooling the part are improved.
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A "Evant 16" was recently installed at the enterprise, and
the economic impact of its introduction amounts to around 4000
rubles per vear.

The eqguipment for a "Bulat 3T installation is situated in
the second room. We will discuss this in some detail since some
enterprises have such equipment, and i1ts introduction foretells
ot signifticant advancements.

The "Rulat 27" installation (The Tallin "Dvigatel™" Flant
produces i1t) is designed for surtace hardening of metal parts up
to J300 am long and up to 130 mm wide. The hardening is
accomplished by depositing a very thin layer ot nitride,
carbonitride or oxide of titanium, molvbdenum, or zirconium on
the suwrtace of the metal, depending on what kind of metal is
being used as an electrode.

The external base of the unit is reminiscent of one of the
exhibite of the "Hosmos' Favilion at the VDMEh [Exhibit of
Achievements in the National Economyld of the USSR which displaved
a large sparkling nickel spherical chamber with round
illuminators. When the svystem is twned on, a multi-colored
luminescence pours out.

The part being processed, an anode, is fastened inside the
chamber in a special holder. AN electrode-evaporator serves as a
cathode. A powerful pump develops a high vacuum (ldfuﬁmercury
column}. Then a very small quantity of nitrogen is let into the
chamber <(The process is called "inleaking of nitride), and the
part is heated up to temperatures of 400-500 dearees centiagrade
depending on what kind of metal or alloy it is made of. After
that, a high voltage is put on the electrodes, and a glow
discharge arises during which metal particles., evaporating from
the cathode, chemically interact with nitride pairs. They are
then deposited on the part. The thickness of the deposited laver
fluctuates +trom two to 20 micrometers. From & practical point of
view, neither the configuration of the part nor the smoothness of
the surtace change, and vet the part takes on a new quality.

It was sugoested that we try to grind off the surface which
had been developed by this process. We tried with fine emory
paper, both the drvy and the wet type, with no results. The
mirror—-finish gold—-colored suwface was not in the least altered.
A needle file just slips off of this suwrface. Such a hardness of
the reinforced layer is, by the way, only a suface hardness, and
the property of the basic metal does not change. Moreover .,
neither does 1t lose its strength. In this way, the "Rulat 37"
laser installation may be especially effectively used for the
processing of a cutting tool (The service life of this tool
between grindings is increased by 3—-4 times)., for the hardening
of dies and plunger dies of presses, as well as for parts which
are subjected to excessive wear.

The most spacious room of the area is designated t+or the
restoration of parts by depositinag of powder coatings. Here two
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universal lathe tools have been installed. One 1s for
preliminary preparation o+ the parts, and a UPU-3 [Expansion
unknownl device is installed on the second system. Additionally,
the work stations at which the restoration is carried out by the
method ot metalic coating of aluminum and iron parts are also
properly cutfitted.

It is well known that one of the typical defects, which
arise during operation of the Type A0 electric motor., develops in
the bearing plates and in the hubs, pullevs, and similar aluminom
parts ot fans. The under surface of the bearing wears out as a
result of which the support of the bearing is wealened. The
traditional way of restoring such parts is well known, i.e.,
drilling out the bearing. and installing (Usually pressing) a
replacement sleeve with subsequent reaming ot it to the requitred
dimensions. This i1 not complex, but 1t 18 difficult. It is
more expedient., as the people here have found out, to restore the
worn inside surface of the bearing by means ot gas plasma
deposits of an aluminum alloy with the MGIZ-65 system. The
installation is extremely eimple 1n that, in essence, 1t is a
common acetvlene torch equipped with a device which feeds a two-
milimeter wire of AMG-6 alloy into the flame. The wire melts,
and particles of the metal are deposited on the worn surface of
the bearing. After a laver of the desired thickness i1s
developed. the bearing sleeve i1s bored out to a specific
dimension. The i1nstallation may also be used to weld up cracks,
pits, chip-outs, and similar detects on parts made of aluminum
allovy.

Another special burner, the GM—-1 (Developed by the UNII
LAall—union Scientific Research Institutel "Avtogenmash®
fExpansion unknownl, Moscow. permits the restoration of worn out
steel and iron parts by melting self—-fluxing powder compositions.
For steel., powder of the brands SE-2., SR-3, and SR-43 and for
iron, brands NFCh—-1, NMFCh-2, and NFCh—-4 (The Scientific
Froduction Association "Tulachermet” LTula Ferrous Metalluravy
institutel’r manufactures this device. The powder is sprinkled in
a cvlindrical feeder installed directly on the burner, and it is
fed into the area of the oxvacetvlene qgas flame with an ejection
influx., Melted particles of powder coming into contact with the
surface being treated form a hard coating, the hardness of which,
depending on the brand of the composition used. amounts to 30 to
58 5 The coated part is then ground to the requited
operational dimensions. By this method the cross—-shaftts of
universal joints, semi-axles, and collars also are rebuilt.

Flasma spray coating of metal powders is used not only in
rebuilding worn out parts (sleeves, shafts, pins, etc.), but also
to increase the wear resistance of working suwwfaces of newly
manufactured parts, for example, the lugs and collars for the
FrAaZ-214 motor vehicle.

A mixture of argon and nitrogen is used as the plasma-—
farming gas in the UPU-3 plasma jet spraver (The Rzhevka Electro-—
mechanical Plant produces this devicel)l. The PN35T45 and FNE51-
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015 brand Fowders ("Tulachermet" is the supplier) are used for
spraving steel parts. The particles af powder, falling inteo the
plasma stream, not only instantaneocusly melt, but also take on a
very high speed of movement as a result of which they penetrate
the surface being rebuilt and are united together. The coating
which 1s thus formed is easily aground and possesses a high deqgree
ot wear resistance and reliably retains lubrication. The bacsic
metal o+ the part does not undergo any structural changes from &
practical point ot view.

"The retal—-Coating Area"” to a certain extent is experimental
in nature. NMNew technologies are being tried here, and there is
equipment here which is not in production use. At the same time,
as we have already discussed, the mission of the area is not
limited by this experimental work. The Area is actively engaqged
in on—-qoing production, But the advanced equipment i1s used to a
tair extent i1n other shops as well. Moreover., various models of
plasma devices are in rather widespread use.

S0, in the repair of air lines., ventilating fan impellers.
parts incorporating housings, and other parts constructed of
alloys having aluminum or copper at their base. as well as for
welding of small parts of thegse alloys, the UFS5-301 welding
device 1s used. It 1s used to eliminate cracks and perforations,
and to coat worn—out surfaces. The productivity of labor rose
2.5 times with the shifting over to plasma welding ftrom
soldering., and the quality of the bonds was significantly
improved. i

It i the natuwre of the production svstem of the metal-
consuming enterprise that it often ie necessary to reconfiqure or
conpletely manufacture anew the parts of a number of units of
machines that are being rebuilt. With sheet—-metal lavout and
pattern cutting in sheet steel., the AFR-403 plasma cutting device
has turned in a qgood performance, and it permits cutting ferrous
metale at a rate twice as fast as an oxvacetylene cutting torch.
The edgese formed are more even, and the structure of the metal is
changed less with the use of this device. Nonferrous metals may
be cut in patterns also. And the machine has yet another
substantive merit. When the device is used as a working heat-
trancsfer agent. common compressed air is used in it., and the need
for oxvgen and a gas flame is eliminated.

FPeople are widely familiar with the automatic gas-—cutting
device of the tvpe like the AS5h which is used for cutting
fuqures out of sheet steel. The distinction of the suspended
plano-photocopying machine (Model P E-2-4F-2 manufactured by the
Kirovokansk Flant "AVTOGENMASHh'") 1s first of all that it is
aquipped with four cutters. Additionally, for this machine a
gauge is not necessary, and neither is a magnetic head needed.
The device '"reads" a standard drawing, and, carries out the
pattern cutting according to it, simultaneously outputting four
articles in one operation.
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Many parts., i1ncluding all o+ the associated fasteners, are
subiectecd to a galvanizing process. As ie known, the quality ot
the galvanizing coating to a large extent depends upon how
thoroughly the parts have been cleaned of dirt and dgrease. To
this end., at the Enterprise The UZV [Expansion unknownl ultra-—
zsound cleaning device is used. Farticles of dirt are removed
from the parts by means of a cavitation which develops on the
edae. the surtace being rebuilt is sealed, and in this process
even the smallest particles of powder are cleaned away. The
introduction of such a technology has permitted not only an
increase 1in the quality of the manutactured parts. but also 1t
has substantly reduced the lenath of the manufacturing process.

And again., along with a simultaneous increase in quality,
the productivity of labor on such a tedious operation as the
removal of the seam from stamped thin-profile industrial rubber
parts (Gaskets, o0il seals., packing rings and other parts with
diameters up to 25 mm! has increased more than three times. The
productiaon of a broad assortment ot these items has been
established for our enterpricee. The removal operation is carried
out on an NMJUO-6 device (Froduced by the Omsk Scientific
Froduction Association, "Neftekhimavtomatika" C[Expansion
unknown 1) . The parts along with tiny metal needles are dropped
into a chamber where they are frozen with ligquid nitrogen to a
temperature at which the rubber takes on a gquality of
brittleness. A special device creates a rotating magnetic field
which attracts the needles to follow it. Fine membranes of
rubber are struck by the needles and broken off of the parts, and
the parts are rapidly and completely cleared of these seams.

Up until the present, we have discussed for the most part
those successes in quality control which result in advanced
technologies. But how are things going with respect to economy
in production™” The problem of economy for any enterprise., and
all the more +or a self-supporting enterprise is by no means
easily laid to rest. The introduction of new technology is
connected as a rule with invention and new eguipment. Do such
outlavs justify themselves? Experience has definitely contirmed
that they do. They pay tor themselves with interest. Following
are only a +ew examples.

The introduction of a laser—hardening technology of a hard
alloy tonol (At the "kvant 16" ingtallation) has vielded a 19,000
ruble economy effect, and from the introduction of metal workers”®
equipment {for processing parts made of sheet metal (It consists
of a sheet—-bending machine and angular., guillotine., grooving, and
compass shears), savings aof 27,100 rubles. The device for the
removal of seams from industrial rubber parts brings in an annual
economy of around 3,500 rubles. and the suspended plano gas-—
cutting machine saves 7,000 rubles. The tool for testing
internal diameters of rubber parts saves more than 11 thousand
rubles, The total economical etfect of the introduction of new
technological equipment for only four vears of the Five Year Flan
consists of around 0.25 million rubles. Moreover, it is
important to emphasize that the mastery ot the operation of such
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equipment amounts to only a part of the entivre complex of
enterprises for the introduction of scientifically organized
labor at the enterprise (See the following data. Durinag the
vears of the Five Year Flan, there have been introduced more than
450 1nnovations through the NOT [Scientiftic organization of the
workl system’ the economic result exceeded the edpenditures on
the introduction of new equipment and on processingsd and 233
persons were conditionally removed from the ranks o+ those

working in the basic production praocess).

4 large part of the equipment is introduced on the basis of
centralized procuremaent through requests presented by the
Enterprise. But many are obtained through initiative. In any
situation, 1t is extremely important to receive timely and
satisfactorily complete information about the innovations 1n the
most varied branches of industry. “and here 1t should be
mentioned that, althouagh the Enterprise is dislocated in the
vicinity of Moscow., its association with the VDMER [The Exhibit
of Achievements of the Feople’s Economyl of the USSH 1s
matntained constant. Among the innovations introduced recently.,
an example is the device for vremoving the seam from industrial
rubber products, the vibrating—tinishing semi-automatic device,
the FY-1030, a programmed-control manipul ator (Model 760%5) tor
avwtomating press operations, a device for testing the internal
diameter of reinforced gaskets, and elevatable shelving for
storaqge of tasteners and other items.
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OFERATIONS UNDER MOUNTAINOUS CONDITIONS

Colonel L. Migunov and HMajor V. 0l shanskiy, Our special

correspondents

We wilt comply with the Decisions of the Twenty

Seventh Congress of the Communist Farty of the Soviet

Union, and we will dependably deftend the achievements

of Socialism!

fhe heavy machine is halted at a turn in the narrow mountain
road. A minute later, the upper engine begins to operate. The

boom of the excavator, having gently raised a little, made a
sweeping arc, and, with the bucket, came to bear against the foot

ot the bank. On the adjacent area, moving to the sharp command

L A

-

To operate at a passing point on a natrrow mountain
road, frequently it is possible, when one has been able
to only dig out an area from a cliff, to break up the
rock beforehand with small explosive charges.
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ot an officer, trocps mark off the locations of future dynamite
holes. and the compressor station team turns on the pneumatic
drilles. The foreman of the detail checks on the activity with a
stopwatch with respect to compliance with the standards. Thetre
1s no commotion, no hurtving., and no unfortunate consequence —-
the standard was met "excellently".

As 15 well known, successes do not occur of themselves. The
apparent ease with which Lieutenant Colonel Yu. kErasutskiv's
subordinants proceed 1s the result of the concentrated work of
the commander, of the political workers., the engineers and
technicians, and all of the personnel of the Engineer-Sapper
Hattalion.

The distinctive conditions found in the high mountains
leaves their imprint on the combat training and daily life of the
soldier—-sappers. The inadequacy of oxygen, shatrp drops in
temperature, and the practically impassable off-road terrain all
make operations and the provision of engineer support critically
difficult. So, at the training sessions of the units of the
Hattalion, i1t is necessary to break traffic routes, widen roads,
facilitate crossings over rivers, dry gulches, and rock cliffs,
and to construct inlets and exits more often than it is necessary
to do such things under normal tertrain conditions. Motreover,
when accomplishing many tasks of the unit., sometimes individual
crews operate at a considerable distance from each other.

This results in more strict requirements on each team and
crew and on esach soldier. Actually the general success depends
upon accurate work on the part of each unit of the chain which
reaches ovetr the ravines and passes.

With consideration for these distinctive characteristics, in
the Battalion an entire process of combat and political training
i being developed. A particular significance is given to the
completion of vouthful development, to the qualitative training
of specialists, to the uncompromising growth of theit
professional excellence, and to the assured development in the
personnel of several associated specializations. A great deal of
attention is being directed to psychological training and to the
physscal toughening of the troops.

In order to master & new specialization, we beqin with the
first days of service. An experienced instructor is appointed
for each young soldier.

As practical experience has taught, the contribution of a
comrade equal in title but more experienced is very effective,
and it facilitates qualitative training of specialists in short
time periods. A similar system of patronage allows the use of
the maximum time period for training and, in particular, hours
put in on the materiel when it is beinq serviced. The on—-the-
job-training instructor demonstrates how to accomplish any
operation better and more quickly. It is worthwhile in this
process that technical servicing problems, as a rule, are tied in
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with themes ot planned class technical training activities
carried out on the previous dav.

Other tyvpes uf work directed towards the deepening of
epecialired knowledoe is widely practiced. fFor example,
competitions +or the title of the best soldier in one’s
specialization. technical conferences on the exchange of
knowledqge qained from experience about technical advancements,
and exercises engaged in by technical circles of troops proceed
with great benefit and interest. Specialists of the services
actively assist 1n organizing and conducting these activities.

The role of the officers in the control of the professional
training of the troops is not limited only to participation in
similar measures. For example, the Chief of Vehicle Service of
the Battalion, Lieutenant D. Chikhladze., often carries out
exercicses himseld with the driverse. The yvoung troops are the
subiect of his special care. Not sparing the time, again and
again he disects each complex problem with them. He discovers to
what depth they now understand the design of a given svystem and
whether they have come to grips with every special aspect of the
operation of their vehicles. The lieutenant has driven thousands
of kilometers on the route of the testing grounds and on mountain
roads, working out the techniques of controlling a vehicle in
actual practice with those under his charge.

A particular emphasis is placed in the Rattalion on
developing in the troops the special skills involved in the work
under the actual conditions of the locality. The lavout of the
equipment park is completely appropriate for the needs of the
driving course, and it incorporates all elements necessary for
inetruction in the conduct of a march in the mountains. Sharp
inclines, downgrades. rock slides, and deep ravines are only some
of the obstacles confronted in the layout.

In order to constantly control the activities of the
trainees (In the mountains, even from tho supervisor’s
observation tower, one can not see all of the exercicses), all of
the obstacles are equipped with information-return devices. The
signals arrive from the transmitters at the supervisor’s panel,
and each error is noted.

In driver training, an emphasis is placed on the preciseness
with which movements are carried out, even at the expense of the
speed at which they are accomplished. Refore they are allowed to
begin driving in columns, troops should have completely mastered
diriving in limited passageways and handling a vehicle on
protracted uphill and downhill movements and sharp turns, be able
to control the machine smoothly on hillsides, etc. Such skills
are particularly important for the future mechanic-drivers of
heavy and oversize road-building and earth moving equipment and
mechanized bridges.
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i passageway has been made in & rocky barrier. Gradinag work
has begun on the bed of the future road.

Actually, such eguipment on a narrow mountain road
frequently takes up three quarters of the roadbed. And under
such tiaght conditions the crew must complete the assigned task
quickly and accuratelvy. Therefore, in the training of grader
operators and the mechanic—drivers aof route clearers and other
materiel in the equipment park, locations are chosen which are
characteristic of mountain localities as far as terrain features
are concerned. The troops master the control of vehicles working
on fissuwred cliff rocks, moving dirt on hillsides and slopes. and
laving bridges on uneven rock suwfaces.

In the Rattalion, particular attention is given to the
development of psychological stability during exercises under
mountainous conditions. First of all, the voung soldier is
taught to overcome the natural feeling of fear which occasionally
gives birth to a lack of confidence when driving vehicles and
operating them. This is achieved through many training exercises
conducted under dangerous circumstances. It is important that
there be almost a complete interface of the man and the machine,
i.e., the coldier be taught to feel the operation of each
component or unit of the machine. At the same time, this
confidence should not develop into its own form of self reliance
and disregard for danger. The mountains do not excuse
carelessl ess. Sometimes even the slightest mistake may lead to
an irreparable consequence. Therefore, in the Battalion an
attempt is made to develop a feeling of confidence in the troaops,
on the one hand, and. on the other, a constant sense of
precaution.
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In the Battalion, the techniqgue of simulation 1s used in the
exercises to approximate actual combat conditions. To create a
detinite tactical environment, typical points of activity in the
combat setting are provided. Upon the command of the supervisor
of the exercise, smoke generators and package charges are set
oft. and barrage stripe are ignited from the control panel.

However, experience has shown that i1n order to prepare a
person for exercises in the mountains, it is not enocugh to teach
him only the movements of control of the materiel. Here at times
it i necessary +or the crews to operate under conditions when
the trainee must make the decision himself, and he cannot count
on quickly being helped by repair personnel when there has been
an accident. Therefore, in the Hattalion., there is no bemoaning
time spent in training all of the troops to act on their own and
with confidence in the most uwunexpected and complex situations.

Each sapper should be an esxcellent marksman, be proficient
in the basic aspecte of mountain training. be well acguainted
with the loca2l conditions, and be able to determine where the
closest construction materials necessary to accomplish his
missicon are located and how to obtain them.

At specially equipped training points, the crews learn how
to use devices for increasing cross—country performance of the
materiel in the mountains, equipment {for evacuating casualties
and damaged equipment. They learn how to rapidly make and
reliably set a stay., and how to correctly design and secure a
hlock and tackle to pull out vehicles that are stuck. The
mechanic—drivers are taught the methods of pulling & vehicle out
by ite own power and of using a track strip using materials at
hand.

A areat deal of time is allotted to the servicing of the
components and units of the transmissions and runinng gears.
Simple simul ator—trainers are made by innovators in the training
classes of the companies. The troops, learning on these, develop
their initial skills in controlling main clutches or linkages,
planetary and side-clutch steering mechanisms, other main
steering mechanisms, and in tightening caterpillar—-type treads.

AN appropriate training site equipped with the necessary
tools, devices, literature, and posters i1s also provided at the
vehicle park for instruction of the troops.

One of the Socialist obligations of the personnel is the
mandatory mastery of a related skill., A recent training exercise
illustrates the value of the interchangeability of skills when
operating under mountainous conditions.

A campany commanded by Captain A. Vostrikov was faced with
making a march of many kilometers at a significant height above
sea level along a difficult route, and, then, to build a road
within a short time period. Relieving each other at the controls
of the heavy equipment, the sappers maintained a fast tempo
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throughout the entive march. The unit arrived at the assigned
area at the designated time. and
aquickly began building the road.
It was necessary to operate under
extremely difficult conditions.
The paucity of oxygen at altitudes
above 2,000 meters, where the
engines of the vehicles overheat
and lose their power, also
affected the working efficiency of
the people.

However, the equipment
operated tor 20 hours without
stopping. A well organized
interchanging of skills in the
units and teams also aided in the
achievement of this success.

It should be observed that
the sappers would scarcely have
bheen able to withstand such
stressful conditions for this
extended time with such good
health if they had not been
seasoned through systematic and

The Rattalion Commander, intense training. They have to
Lieutenant Colonel Yu. their credit many kilometers of
Erasutskiy. short forced marches over broken

terrain, armed cross—country runs,
and exercises in obstacle negotiation and in mountain climbing.

A significant portion of the time devoted to planned
exercises in physical fittness and group sports is takem up by
problems developing strength and reaction speed in general as
well as a special guality of endurance.

In the new training year which has actively been included in
Socialist competition under the motto "We will comply with the
Decisions of the Twentvy-Seventh Congress of the Communist Farty
of the Soviet Union, and we will dependably defend the
achievements of Socialism!", the sapper troops will apply all of
their strenath to the accomplishment of their obligations.
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CONDITIONS, FROBLEMS, AND LLONG RANGE FERSFECTIVES
LASER RANGE FINDERS
Major A. Faisov and Captain A. Tsarev

The foreign press expresses the concept that a particular
significance ig attached to range-finding systems in the future
optimization of weapons fire. At present, these systems are
being installed on many types ot weapons and combat materiel. It
is reported that the present optical and laser range-finding
devices in use 1in armies enable the solution of a wide range of
tasks including target identification and location by
intersection, the measurement of distance to targets. and
effective observation of destruction on the battlefield.

In contrast with LD [Optical lager range findersl, as
foreign specialistes note, these range finders make it possible to
practically instantaneously (Within fractions of a second of
time) and with great accuracy (Up to S meters) determine the
distance to the target. They are relatively simple to operate,
they are compact, and they have small dimensions. The most
recent achievements in the area of quantum electronics and the
continuing process of microminiturization of the elements of the
equipment base is opening up broad horizons for future
improvement of LDs, including their being integrated with various
types of instruments.

However, 1t also is noted that LDs are dangerous for the
organs of vision of the operator, especially if he is doing his
observing with optical instruments. Also among the deficiencies
of the LD is the influence of the clarity of the atmosphere on
the distance of effectiveness of the LD. Dust, smoke, and
atmospheric residue sharply reduce the capacity of instruments to
determine distance.

The high probability of wearing away of the instrument
caused by accidental reflection of the laser beam off of nearby
subjects and irregularities of the terrain is considered a
subetantial deficiency of the LD.

Striving to make the organs of sight of the operator of LDs
secure from damage, foreign specialists are planning to use laser
transmitters with long emission waves up to two MEM [Micromicronl
and longer in future instruments. In their opinion, that will
also provide better passage of the emissions through the
atmosphere under various weather conditions, and at the same time
it will increase the possibility for secrecy in the operation of
the LD. So. in several advanced models of such instruments,
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holmium lasers are used, and they are competing with lasers on an
IAaG [uttrium—aluminum garnetl. Most of the present LDs are built
on IAGs. The main advantage of holmium lasers is considered to
be their practical satety for the organs of sight which are
especially important during tactical training and exercises for
personnel of artillery units,.

According to data in the foreign press, present laser range
finders are equipped on a base of glass with neodymium and IAG,
and they have a freqguency of pulses less than one cycle per
second. They afford measurement of distant only to motionless
targets or vehicles moving at slow speeds (Around 10-15
kilometers per houw). For measuring the distance to high speed
targets {Airplanes, helicopters. and others) it is considered
effective to use LDs constructed on a base of semiconductor
lasers {(For example, on an arsenide gallium base) which possess a
capacity for high frequency of measuwring cycles. Such
instruments, which are safe enough, according to foreign
specialists, are capable of determining distances in a ranae from
20 to 6000 meters with a freguency of pulses at around 19000
cycles per second.
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A comparison of the probability of hitting a stationary
target when firing from a tank gun using the long-range
type of systems which, when developing the initial data,
use: 1 the standard sights, 2 a stereo range finder with
a simple calculating machine, 3 a stereo range finder
with an electro-mechanical machine, 4 a system for fire
control on a tank by use of a laser range finder.

The possibility of using lasers on a base of carbon dioxide
gas with a long 10.6 micromicron emission wave is being actively
researched. According to the opinion of foreiqn workers, these
lasers are dangerous for the organs of sight., and they have
better atmospheric signal penetration characteristics when
compared with those of existing systems, and this includes their
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use 1n mist and fog.

Abroad, a great value 1s placed on reducing the size and
welight of the instruments. One of the ways of solving this
problem is seen to be in the conversion to use of new active
elements which are developed on a base of rare—-earth metals, for
example, thulium, erbium, holmium, etc., in the laser emitters.

A low power crest, thanks to which these lasers do not need a
large supply of current, 1 among the distinctive characteristics
of such lasers.

Further, 1t is considered that increasing the sensitivity of
the photoreception devices leads to a reduction in the weight of
the LD, which allows, in turn, a significant reduction in the
power of the emitted enerqgy and in the corresponding size of the
power souwwce devices. Use of silicon diodes with a sensitivity
of not less than 10~ volts is planned. Foreiqgn specialists
consider that a reduction in the size and weilight of the LD mavy
also facilitate.the use of laser-excitation capacitors and
curraent source devices with bhetter specificationsg. Lithium
batteries which possess a high enerqgy capacity are considered as
foremost examples of current-spource devices with better
specitications.

Fortability in design and small weight of laser range
finders has facilitated their being used by forward artillery
aobservers and by the personnel of ground forces observation
posts. The prediction is made that in the future these LDs will
completely replace the traditional binoculars being used for
observation. Foreign specialists consider that the LD of that
tvype with the optimum design is an instrument consisting of a
ranqge finder with an emitter and a receiver and a monocul ar
optical 7-power viewfinder. The entire device is mounted in one
housing and ise reminiscent of an ordinary set of binoculars in
shape (Look on page 171 . In the field of view of a
supplementary evye piece, a digital display device is installed on
& light emitting diode. The results of the measurements are
displaved on the face of this diode. The process of measuring
the distance to the target using this range finder requires
around one second.

There are plans to use a laser on an IAG activated by
neadymium with an emission power of one milivolt. The developers
propose use of a silicon photodiode as a receiver of reflected
laser emissions. An optimum cliarity of illumination of the
display is chaosen, turning the mounting of the supplementary
viewfinder. For the protection of the organs of sight of the
operator, a light filter is introduced into the optical system of
the LD, which transmits the emissions of the visual portion of
the spectrum. A special device is used to change the minimal
distance of action of the instrument either smoothly or in
deqgrees., If the target is located nearer the set minimum
distance of activity of the LD, on the digital face of the
display a conditioned signal appears in the form of lit up
points. In the LD, a special electronic chart for counting the

31




number ot reflected pulses is provided in connection with the
fact that a lit up point may appear on the display as a result of
the reflection of a laser beam oft of false targets, for example
things in the area of the range finder. In the opinion of
foreign specialists, this makes it possible to preclude the
incursion of false signals reflected from nearby things into the
photo-treception device.

The process of measuring the distance to the target with an
LD is accomplished as follows. The operator guides the cross—
hairs in the view finder onto the target, and presses the range-—
measurement button. The result of the measurement is displaved
on the display device within 3-5 seconds. It is noted that the
operational reqime of the instrument is an economical one, and it
is possible to make up to 600 measurements without recharqging the

current source.

fAibroad, a great deal ot attention is paid to broadening the
range of use of the LD, resulting in their being integrated with
instruments having other uses. According to reports from the
foreign press, an integrated circular scanning system is in the
development stage. This system unites a laser range finder with
a passive night vi<ion instrument. It is believed that this
syatem will afford both determining the distance to the target
and its angular coordinates, as well as carry out illumination of
the target with the laser beam for the locking on of the guiding
nose cone ot a highly accurate weapon.

Une of the laser range finder—-target indicators is expected
to be used for determining the distance to targets, illuminating
them with the laser beam. and gquiding tactical fighter airplanes
to them. The information about the range and the anqular
coordinates of the tarqget should be displaved on the digital face
of the diseplay device of the optical view finder. It is noted
that., in the case when this system is joined with an infra red
night vision device, the resultant system may be used for solving
range finding problems. both during the day as well as at niaht.

Abroad, the equipping of armored tank vehicles with LD has
undergone larqge scale development. The time reguired to qget
ready for firing has been significantly decreased, and additional
conveniences have been developed for the process of firing from a
tank gun. In order to reduce the size of the LD, it is
considered expedient to integrate the instrument into the same
unit as the sight. Such instruments have been given the name
LPDs [lLaser sight-ranage findersl. In contrast with artillery
LDs, in the tank LFD the measured distance to the target i1s input
to the ballistic computing device in the tire control system of
the tank, which, according to the foreign developers, permits the
probability of hitting the target on the first shot to be
substantially increased.

Foreign developers pay a qood deal of attention to
standardizing and unitizing the various components of the LD. It
has been reported that a range finding module has been developed
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on the base of which 1t is planned that a whole family of LDs for
various applications will be produced. Foreign specialists
consider the most advanced way to accomplish this is through the
devel opment of standard modules which would enable the assembly
of range +inders having various target assignments.

Additionally, it is noted that such a technical solution
facilitates a significant increase in the reliability and
operational ease of repair of LDs (Especially under field
conditions)., and at the same time the cost of manufacturing them
would be reduced.

One of the basic problems in the further optimization of the
LD,. in the opinion of foreign designers, i1s the elimination of
the possibility of the instrument responding to invalid targets
(L.ocal subjects and unevenness of the terrain) which may be
situated along the line of observation. It is considered that
thie task may be solved specifically by the use of special
electronic system allowing either the smooth or step-wise
limitation of the minimal distance of action of the instrument.
In this, the operator may, according to his perception, tuwrn a
crank to increase the so-called dead zone in the instrument., and,.
in this manner, preclude the possibility of response of the LD to
objects situated closer to the target.

Installation on the LD of special electronic panels which
automatically control the intensification and permit a maximum
increase in power of the signals reflected from the most remote
tarqgets 1s seen as another way to optimize the LD. In this wavy,
a tuning away of the range finder from interference occasioned by
reflection of the laser beam from small objects {(Branches, wires,
and other objects) situated in front of the target. 0One more
poesible route to solve the problem is considered to be the use
of digital displays with special conversion devices providing a
simul taneous or sequential reading of the distance from several
objects. This affords the possibility of speeding up the
selection of the true distance to the target by the operator. It
is noted that in this cacse it is possible to reduce the
probability of false reporting of subjects situated in front of
the target.

In the tank LFD for control of the accuracy of the
measurement of distance and increase in the reliability of the
results received, use of a number of special methods i1is planned.
So., in one of the instruments in the field of view of the gunner
an elipse is displaved. The measurements of the axes of this
elipse are proportional to the length and height of a tank with
known dimensions. The dimensions of the elipse change back
automatically in proportion to the measured distance. 1+ the
image of the tank is drawn accurately in an elipse, the distance
to the target has been accurately determined.

In another tank aiming system, the LD is integrated with an
optical base. A comparison of the results of the measurement of
the distance derived through using optical and laser range
tinders has afforded the possibility of reducing the probability
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of errors in the measuring. However, in this case, according to
the evaluation of toreign specialists, the time required to
develop +itring data substantially increases.

This article is based on information from the foreign press.
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A CLEAMNING MACHINE
Lieutenant Colonel A. Avuza and Lieutanant Colonel Y. Silavev

Thnis new machine 038.4920, designed to clean away various
tvpes of soiling from parts and units of motor vehicles (With the
exception ot carbon and scale), i1s being output in a movable
repair system to replace the MNIM jet machine. The machine is
designed for using of new synthetic cleaning fluide including the
water solutions "Labomida-2O0Z", ME-15, ML-52 (Concentrate of 45—
30 Kilograms per cubilc meter).

The machine (See drawinag’ consists of a tank 1, a roof 4, a
ventilation system 5, a drive mechanism 2, and a control panel 7.
The tank and roof form a cleaning chamber., inside of which a
rotor mechanism with three magazines suspended from i1t is
situated. The walls af the chamber are double with heat
insuleting packing made of slag cotton.

The tank is divided into two sections, one for washing and
one for cleaning. In the washing section, tubular steam heat
exchangers are installed and connected to hose fittings 9, a
supply line for steam and a drainaqe line for condensation.
Cleaning of the washing solution is accomplished by pumping it
through a settling tank. Here individual mechanical mixing.
actions and oil injections take place which are periodically
remaoved through special fittings. The pump installation supplies
the tank with water. and pumps out the washing solution.

The opening through which the magazines are loaded is closed
with a segmented type of valve 5. It is opened semi-
automatically or by hand with a crank 8. The ventilation system
consists of two fans and soft-walled air ducts.
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A two-speed electric motor driving a reduction qear with a
V~-belt supplies the drive to the machine.

RS e e — s T

Rasic characteristics Values |
L i i |
Froductivity 1in kilograms per hour QOO=22000 |
Volume ot washing solution in cubic S, S
meters
Operating temperature of the washing 85-95
solution in degrees centigrade
Steam used in kiloarams per hour: i
tor reheating the washing solution [ 510 J
tor maintaining the temperature LSS i
Maximum dimensions of parte beinag [ 2300X600x%400
cleaned, 1n milimeters
The rated voltage 1n kilovolts 10,2
Dimensions in milimeters SUOOX2400X2400
Weight 1n kilograms | S200 -

The start-control system 1s located inside the control
panel . On an upper panel are installed a thermometer which
indicates the temperature of the ‘solution, and a manometer of the
pump installation as well as buttons and switches controlling the
drive, the ventilation system, the pump installation. and the
valve.

- The machine may operate in conjunction with the FPEK-400 or
the FRE-700 steam boiler. It is transported on a MAZ-B8926
trailer. For loading on this trailer a take-down voke and
lashing equipment are provided. When in the transporting
configuration, the machine is covered with a tarpaulin placed
over the framework 6.
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STUDY AND OFERATION

FREFARING THE T-72 TANE FOR SUMMER OPERATIONS
Lieutenant Colonel F. Balashov and Captain N. Zinkin

During the preparations of tanks for spring and summer
operations, in addition to the TU-1 or TO-2 [Routine automatic
tvpe of technical servicingl supplementary work 1s also
accompl ished.

The anti-freeze coolant in the engine cooling system is
replaced with clean (Without mechanical contamination) fresh
water with a three-component additive. In order to drain the
anti-freeze from the cooling system, the tank is parked on a
horizontal surftace or on a surface sloping to the left side, the
caps cover for the filling apeningese, and the plugs in the
overflow tank and the radiator, as well as the coolant drain plug
in the access opening under the engine are then unscrewed. The
plug for the draining spigot is unscrewed, and a fitting on the
end of a hose, which is in the ZIF [The set ot spare parts,
tools., and implementsl of the tank, 18 screwed in. In order to
remove the anti-freeze more completely, after the draining has
stopped, the frame with the radiators is raised, and the
crankshaft of the engine is spun by the starter-—generator for -5
seconds without any fuel being fed in. Then the plug on the
drain spiqgot is screwed in, and the opening under the engine is
covered over.

The three-component additive is used ftor reducing the scale
buildup and for protecting the parts of the cooling system from
corrosion. Fifty grams of each component of the additive,
potassium bichromate (potassic bichromate), sodium nitrite, and
trisodium phosphate., are dropped in small portions into a
container containing water (8-10 liters) heated to a temperature
ot 60-80 degrees centigrade, carefully mixed as water is added
(So that 100 liters of liguid is prepared). The system is filled
by using a funnel with a screen. When pouring through the
radiator opering, the +filling opening of the overtlow tank should
be open. In order to speed up this operation, one may pour
liguid simultaneocusly into the radiator and into the overflow
tank. With a completely +filled cooling system (The capacity is
90 liters), the ligquid level should not be below the lowermost
threads on the fittings on the 4i1lling openings of the radiator
and overflow tank. During the process of operating the tank,
when the coolant in the system is low, for the sake of
convenience, the solution of the three—-component additive is
poured into the system in its initial concentration. Fermission
is given alsa to bring a cooling system up to the full level with

£




clean water if the radiator can be brought up to full by adding
not more than 3-3 liters to it.

After +11ling the cooling system, the condition of the
rubber gaskets under the plugs and caps (Those that are bad are
replaced) is checked. Having tightened the plugs of the filling
openings of the radiator and overftlow tank, and meoved the "water
- antitreeze" switch on the instrument panel of the nechanic-—
driver to "water", ane should start the engine and operate it for
1-2 minutes. The level of the coolant is checked., and, when
needed, the system is brought up to the full level. Then, the
plugs in the filling openings and the caps cover above them are
closed.

The next tasks consist of cleaning the PVE [Lair-vapor valvel
and checking its adjustment. The FVE is disassembled, cleaned of
scale, and put back together, replacing the gaskets i+ required.
The preciseness of the adijustment of the air-vapor valve is
controlled with a FFGU [Universal instrument for testing of
hermetic tightnessl tool*.

The observing and sighting instruments of the GFO [Fneumatic
cleaningl svetem are blown out using air pressure for 10-15
minutes while repeatedly pressing down on the valve lever. Then
7 literse of clean water are put into the tank of the GFO system

of the observation instruments and 2.2 liters are put into the
tank ot the 6GFO0 system of the sighting instruments.

The arctic (Winter) fuel in the enqgaine fuel system is
replaced with L-0.2 (6G0ST [All-Union State Standardl] JI05-82)
summer diesel fuel. Before doing this, one must remove the
sediment from the internal fuel tanks, i.e., drain 3-8 liters of
fuel from the forward rack-tank, the middle rack—-tank, and from
the left front tank.

The preparation of the engine air—intake system consists of
inetalling the summer air intake channel, carrying air to the air
tleaner and routine servicing of the air cleaner. In order to
install the summer channel, one must remove the cap aof the air
influent window in the cover above the power installation, place
it in the tank ZIF box, and tighten the bolts in the boom on
which the cap is ftastened.

* See Tekhnika i vooruzhenie, 1982, No. 10.
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Before the air cleaner i removed ftor servicing, the dust and
dirt is cleaned from it and the protective screens are blown out
around the dust protective system (And in the accessible places
in the intake tubes of the system), as well as are the protective !

screens and the outside of the air cleaner housing. Having
removed the air cleaner, one must immediately install the seal
which 1is 1n the operational set to prevent foreign objects and
dust +rom entering the air intake manifold.

The servicing of the air cleaner is carried out using the
stands from the MTO-80 (MTO-172) set or with the specific
equipment (The V.MT0.2-29shb Unit and the V.MT0.2-40sb Stand). .

We would like to direct the attention of the specialists in
this area to the fact that the quality of the cleaning of the
filter cartridge is determined by weighing the lower cartridge.
I+ it weighs 10 880-10 980 grams and less, the entire set has
been thoroughly cleaned.
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When assembling the ailr cleaner., the felt seals installed in
the shell of the top of the cover and of the cartridges should be
caated with ONaka-2%/10-2 Grease. Install the cartridges
accoarding to the designations "Lower'", "Middle", and "Upper" to
the side of the supercharger of the engine, and fasten them with
the bolts. Tightly mate the cover with the top of the air
cleaner. tiahtening the screws of the fastening device evenly,
and not allowing the collar on the cover to be warped. The cover
should surround 11 of the centering cleats on the top. and make
a satistactory seal on the entire perimeter of the +telt washer.

Then a check is made of the device tor warning of elcessive
resistance in the air cleaner, for purposes of which a rubber
receiver from the warning device is hung on the transmission
tubes of the sound warning device in such a manner that it covers
over the radial openings in the tube (UOne must make certain that
the internal surface of the tube is clean!). When a small
elcessive pressure is created in the receiver, a signal lamp "V0OU
[Evpansion unknownl on the instrument panel of the mechanic-
driver comes on. When thece details are completed. the engine is
started again, and it i1s allowed to run 10—-15 minutes at a
crankshatt speed of 25-16.6 seconds (1300—-1600 rpm). This i1s
done in order to remove all aof the winter fuel from the fuel
lines and filters. At the same time., the tightness of the {fuel
and air intake systems of the engine is chechked.

The operational capacity of the filter-absorber and the
tightness of the air passage of the filtering and ventilation
device in the system for protection from weapons of mass
destruction is monitored. All hatches are closed, the
supercharger is turned on, and, having put on a gas mask (Having
firet checked it), a raqg is held {for one minute at the armored
protector of the valves of the super-chargetr. The abhsence of any
emell in the tank will be evidence that the filtering and
ventilation device and the hermetic seal of the air tract of the
FVU [Filtering and ventilation systeml] are in working order. The
total time taken up in pumping a&ir through the filter need not
exceed 10 minutes.

Further, the charge of the cvlinders of the FFO [fire—
extinguisher systeml and of the hand fire-—-extinguichetrs is
checked, as well as is the operational performance of the
electrical circuits of the PFO system. The degree to which the
cylinders are charged is determined by a weight test. The
difterence betwen the actual weight and the indicated weight on
the identification plate on the cylinder may not exceed 10 grams.
I+ it does exceed this amount, the cylinder or fire-extinguishing
system should be exchanged or recharged.

Testing of the operability of the electrical circuits of the
FFO system is carried out in a seqgquence. The current 1s turned
oftf, the cover over the electrical power transmitter is opened,
and twao plates of the fan baffle system are removed. The union
nuts are loosened, end the electrical leads are removed from the
heads of the cvlinders of FFO No. 1 and No. 2 in the power
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section and from cylinder bNo. 3 in the combat section. The
valves ot the air cvlinders are opened, and the FE11-1 instrument
ie connected to the receptacle plug and socket unit ShE of the
Bl11-5-2C1 Unit, and the cut—-off and transter switches of the F1i1-
S panel and the FE1l1-1 instrument are placed in the output
position. Atter this, the PRPO-0FVYT transter switch on the F11-5
panel is moved to the PO position, the TD(1-10)-TD (11-13)
transter switch of the FE1l-{ instrument is moved to the TD(1-10)
pasition, the 1EB, Z2E, and 3R cut-off switches to the "0Off"
position, and the TO-FFQO switch is moved to the "0O" position:

When the current is now turned on, 1f the electrical
circuits are sound, the 1B, 2B, and 3B lamps ot the explosive
charges should not burn. WMhen disconnecting the battery., and
then atter switching on the LR, ZH, and 3B switches of the FE11-1
ingtrument, with the teeding of current to the 1R, 2R, and 3R
lamps on the F1l-% panel should burn weakly. This evidences that
the electrical circuits of the explosive devices on the cylinders
of the FFO are in operable condition.

The qgood repair of the FE11-1 instrument i1s checked bv
depressing and releasing the "Test" button of the instrument.
Then the "Test" lamp shouwld come on, and, after 3-7 seconds. it
should go out.

In order to check the TD! temperature sensitive element, the
T0-FFO transfer switch of the instrument is moved to the "1"
position, and the "Test" button is depressed and released. The
"test" lamp starts to burn, and goes out in 2-7 seconds. After
this., lamp 1R30 of the FKll-1 instrument starts to burn, and goes
out 1n V.53 seconds, the lamp 30 on the FP11-3 panel starts to
burn, and lamp 1B qoes out, and a command is issued by the MOD
[Engine stopping mechanisml] and in 0.5-2 seconds the command is
taken off. Fifteen seconds atter the Lamp 30 of the F11-5 panel
starts to burn, is deprecssed and then the button "Reselt" on
that panel is released. As a result of this, the PO Lamp of the
F11-5 Panel should go out, and the supercharger is started.

The temperature-sensitive element TDZ-TD4 is tested in a
zimilar fashion with a seguential installation of the TD-FFO
switch of the FE1l-1 Instrument in the "2, "3", and "4"
positions. When the TD-FFO transfer switch is moved to the "&°"
and "3" positions, and with depression of the "Test" button, the
2BP0O and ZBPO Lampe of the FEll-1 Instrument come on and go out,
and the Lamps 2B and 3R of the F11-5 panel go out. When the
transter switch installation TD~FF0O is in position "4", the
"Test" button is depressed, the FO Lamp of the F11-5 Fanel starts
to burn, the super—-charger is stops at the time the lamp is
burning., and the system operates further the same way as when TDI1
is being checked.

I+ then the current is cut off, lLampe 1R, 2K, and 3B of the
panel start to burn dimly.
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in order to check the temperature-sensitive element TD&, the
TOL=10)-TD{1-15 Transfer Switch is moved to the TD(1-10)
position, the TD-FFQ Transfer Switch of the PEIl-1 Instrument is
moved to the "6" position, and the "Test" button of the
instrument is depressed and released. The "Test” lamp starts to
bDburmn, and goes out 1n 2-7 seconds. The transmitter is operating
correctly i+, atter this sequence, the Lamp 1B30 of the PR1l-1
Instrument starts to burn and goes out 0.5-3 seconds, Lamp 20 on
the F11-% Fanel starts to burn, and Lamp 1B goes out, and a
command from the MOID is issued, and in 0.5-32 is taken off.

Fitteen seconds after Lamp 20 of the F11-5 Fanel starts to
burn the "Test! button on the same panel should be depressed and
released. Lamp 30 qoes out, and the blower is started.

The temperatuwe-sensitive elements TD7-TDLO are also
checked., but with subsequently placing the change over switch TD-
FFO of the Pli-1 instrument in the "7"-"10" positions. Since hv
placing the change over switch TD-FFO in the "7" and "8&"
positions and pressing the button, "Test" lights up. and, within
V. 5-3 seconds., the Lamp 2BI0 (ZB30) on the FRll-1 Instrument qoes
out, and also lamp 2B (3R) of the F11-5 FPanel goes out. And,
atter placing the change over switch TD-FFO in the "9" and "10"
positions and pressing the "Test" button, Lamp 30 of the F11-35
Fanel comes on, and the blower stops while Lamp 30 of F11-5 Fanel
is burning, and the blower stops while Lamp 30 is buwning.
Further, the system operates in the same manner when Transmitter
D6 1e being chechked.

I4 one disconnects the blower and batterv. and then turns on
the current agein, the 1B, ZE, and 3B lLamps on the Fanel should
burn dimily.

The temperature-sensitive elements TDL1-TDIS are tested in
the same sequence, only the transter switch of the temperature-
sensitive elements is moved to the TD-(11-15) position, and the
transfer switch TD-PFO is subsequently placed in the "&"~"10"
positions.

Af+ter checking the electrical circuits of the PFRO svystem, it
ig necessary to switch off the blower and the current, disconnect
the Fli—-1 Instrument from the B11-5-2C1 Unit, connect the union
nuts with the electrical wires to the heads of the cylinders,
lock the nuts on, introduce the MOD, install the packing on the
housing of the FOD, install the plates in the fan shield in to
place, and close the cover over the power transmitters.

While working with the FE1l-1 instrument, one must remember
that he must not depress the "Test" button sooner than 15 seconds
atter the "Test" lamp of the instrument has qone out. 0Ons should
not move the TD-FFO transter switch while the "Test" Lamp is
burning.

I+ the "Test" Lamp does not qo out in 2-7 seconds when a
circuit of the transmitter being checked is out of commission,
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atter 10 seconds the "Reset" button of the instrument should be
depressed and released, and, aftter this, the "Test" button should
be depressed and released. Huring the check of the temperature-
sensitive elements TDI-TDL1, the FBU valve of the FVU should be
shitted to operate through the +ilter-absorber.

Atter accomplishing the assigned test operations, the tank
weapons are serviced. The bores of the barrel of the gun and of
the machine guns are cleaned wusing RChS CExpansion unknownl
solution. When RKChS i1is not available, diesel fuel or kerosene
may be substituted (Let us remember that RChS solution is
torac . 1+ any centers ot rust are noticed in the barrel, 1t
must e carefully cleaned again. hen one checks a twin machine
aun, one must definitely carefully check for the presence of
cotter—keying and seals on the screws of the aligning mechanism
and o the position of the gas reqgqulator (It shouwld be in the "1"
position). The gap between the support and the rear wall of the
slide quide should be 14-18 mm.

fAtter inspecting the bore of the barrel, it is lubricated
with M5 or GUI-54p grease, and the mechanisms and moving parts of
the machine guns with ERM (TU 38.401196-77) agrease or RZh ligquid
rifle grease. The unpainted parts ot the weapons (The muz:zle
face, the test surface, the slot for the wedge, etc.).

Next, the mechanism for venting the oun is serviced using
diesel fuel (Or kerosene). Orifices and openings are cleaned
with a cloth wound around a wooden stick. After cleaning the
parts of the venting mechanism and the parts of the barrel under
the receiver, it is wiped dry, and coated wit a thin laver of MZ
(30I-54p) qgrease. The beach block is partially opened.

When necessary. the surface of the cradle and shaft gear ot
the lift mechanism may be cleaned with a cloth soaked in kerosene
or diesel fuel while not permitting any of the fuel to spill into
the mechanism. The parts that have been washed are wiped drvy,
and then all unpainted places are wiped with & cloth soaked with
MZ{GOTOS44p) or TsTATIM-201 grease. The slides under the breach
and the l1ift mechanism are covered with TsIATIM-201 grease using
a 2620.Cb.41-58 grease qun from the gun ZIF.

There is one more necessary operation in the servicing of

the machine. All leather straps should be coated with castor
oil.
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INSFECTION OF AN ANTI-TANE GUN
Colonel V. Buyanov

The MT—-12 Gun, like any other weapon., should always be ready
tor combat use, but immediately betore firing and if
circumstances permit, one should nevertheless check all
mechanisms. The inspection and check of a weapon, as experience
has taught, is best carried out in a certain sequence of steps.

The barrel is lowered to a horizontal position, and the
covers are removed. Then, the gun is put in battle position, and
a check is made to see 1+ it is loaded. After this, the breech
block should be opened, and the bore aof the barrel inspected and
cleaned of carbon, dust, dirt, and surplus grease. The bore of
the barrel should be wiped with a swab, having previously wound a
dry cloth around the brush. The breech block should be partially
disassembled, and all of its parts should be cleaned, and a thin
film of grease applied to them. The breech block should then be
reascembled, and it should be assured that the protrusion of the
firing pin (2.0-2.38 milimeters) should be confirmed with & gun
gauge. The surface of the tube should be carefully inspected and
assurance be made that there are no bulges, deep scratches or
nicks on its surface.

After this, the bore of the barrel, the locking recess of
the breech ring. the chamber, and the driving part is inspected.
In order to throw better light upon the surface of the bore of
the barrel., use of a white sheet of paper by positioning it on a
slant in front of the muzzle part is recommended. Cracks and
bulges in the tube are not allowed. When there is suspicion that
a crack is present, the paint must be removed and the guestioned
area must be carefully inspected. A crack is easily
distinguished on the shiny surface of the bore of the barrel as a
dark zig—-zag shaped line.

In order to determine if it is a crack or a scratch, one may
use a simple procedure. Fass a needle which has been attached to
the end of a thin stick over the suspicious place. The needle
will get stuck in a crack., but it will only lightly along in a
scratch. A bulge is detected by a thickening on the surface or
by a shadowy ring inside the barrel. Dents which do not extend
into an inner bulge and do not reduce the soundness of the bharrel
are permissible. After the inspecting the non-painted external
surfaces and places where the paint has been damaged, they are
painted.

Further, the operation of the breech block mechanism is
checked., opening and closing i1t several times. When the breech
block is open, the wedge should freely move down and securely be
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held in position by the upper cams of the extractor. Then, press
on the extractor lever, and the wedge sharply closes. I+ this

action 1s not rapid enough, by turning the regulating screw., the
closing spring of the semiautomatic action is compressed.
Attention 1s also given to the condition of the grease, which, if
it is thick and in abundance., can cause the breech to operate
sluggishly and encumbers the empty-shell extraction process. The
release of the firing pin by the firing handle or by a duplicator
of the release is carried out after each closing of the breech,
and at this time there should be distinctly heard a sharp sound
ot the impact of the shoulder on the ledge ot the recess in the
wedge should be heard. The firing lever and the duplicating
lever should rapidly return to their initial position.

The action of the safety catch which guards aagainst +iring
vihen the breech is not completely closed should be checked. To
this end, the breech is just slightly opened, and pushing on the
firing handle., one confirms that release of the firing pin does
not occur.

One must pay particular attention to the place where the
rode of the brakes against recoll and recuperation are fastened
in the openings of the cradle as well as the cylinders of the
anti-recoil mechanism to both barrels. Check as to whether all
plugs and valves are screwed in evenly, and whether there is a
flow of ligquid through the sealing equipment or through the
openinags for the plugs and valves. If there is a leak., its cause
must be eliminated. The recoil-indicating ruler should be clean
and not contain any dents or bends, and the cursor of the rule
should move with a little friction (Three-four kilogausses).

After the inspection and elimination of defects of the
cradle and anti-recoil mechanism, the amount of liquid in the
recoil and trecuperator btrake as well as the pressure in it is
checked. A deficiency in the liquid leads to lenagthening of the
recoils. An excess of it in the recuperator leads to sharp
recuperations, shortened recoils, and a loss of stability in the
weapon during reccoil and recuperation.

The amount of liquid in the recoil brake is shown by its
level in the test opening when the barrel is in the horizontal
position, and the level in the recuperator by a graphic
representation of the recoil. Ligquid and air are added with a
pneumatic-hydradlic pump. The upper saddle is inspected by
proceeding successively from the trunnion seats to the base.
There should not be any cracks on the saddle, and all bolts and
nuts showld be securely tightened and locked.

The elevating and turning mechanisms in the full range of
vertical and horizontal angles of adjustment should operate
freely, without jerks, or jammings, and the effort expended on
the handles of the handwheels should not exceed 6 kilogausses
(Measured on a dynamometer).
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The counterbalancing mechanism 15 checked at the same time
as the elevating mechanism 1is checked. It should require
approsimately the same eftort on the handheel handles as the
elevating mechanisem when adding angles of elevation and
declination to the barrel. I+ that does not take place, it
should be regulated according teo the Operation Instructions.

When checking the trails, attention is directed to the
correctness of their union with the trail. AQll of their parts
are inspected sequentially, and, in this process, assurance is
made that there are no cracke, and that the rules may be adhered
to in both the firing and travelling positions. During the
course of the inspection, the traile should be split and brought
together. They should come together and spread apart without
expending excessive effort and should be reliably secured in
paosition both in the travelling position and in the firing
position. The condition of the tires is checked, and how well
they are held by the side rings. as well as the tightness af all
nute and hub caps on the wheel. The hub cups should be removed.
the status of the grease checked, and, when necesisary., it should
be replaced.

Then, the securing of the upper and lower movable plates and
of the lower folding plate should be checlked. After this, the
sighting mechanisms are inspected, after first making certain
that there are no dents or cracks on the external parts, no
traces of rust, that the vials of the levels are not brobken nor
the optical parts damaged, and that the sighting mechanisms
operate correctly.

When checking the zerp positions of the mechanical sight,
the barrel is moved to the horizontal position according to the
test level which is installed on the test area of the breech.
Then., the test level is placed on the face of the basket of the
panoramic sight (In parallel with the lateral level), and
adjustment of the position is made until the bubble is in the
middle. The bubble in the longitudinal level is moved to the
micddle of the pilot wheel mechanism of the anqgles for the
location of the target.

The reading 9-00 should be on the one—-thousandth scale of
the sighting angles mechanism and on the long-distance drum. The
reading on the scales of the angles to the location of the target
should be 3I0-00, and the bubble of the lateral sighting level
should be located in the middle.

The check of the zero sighting line of the mechanical sight
1is carried out on a distant point or hore—-sighting screen.
Filaments are cemented, according to scale marks, on the muzzle
tace of the barrel. The barrel is quided onto the distant point,
sighting through the opening for the firing pin and wusing the
center of the cross filament on the muzzle face. After this is
completed, turning the pilot wheel of the of the gunner’s
guadrant and of the cartridge ejector, the cross—filaments of the
panoramic sight are superimposed over the point on which the
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barrel has been guided. The reading on the scales of the
gunner s quadrant of the panoramic €iqht should be Z0-00, and on
the scales of the cartridge ejector should be 0-00. 1¥ these
positions do not come up on the sight, the approporiate screws
should be loosened, and the zero values set, after which the
screws should be tightened again.

An optical sighting i€ carvied out at the same time as the
mechanical sighting on a distant point or with a bore-sighting
screen. fAtter quiding the barrel of the weapon onto a distant
point (The crosses of the bore-sighting screen) by using the
pilot wheels of the sighting and leading mechanisms, the top of
the sighting mark of the graticule gunsight is superimposed on
the aiming point (The cross-filaments of the bore-sighting
sSCreen) . In this process., the horizontal +ilament shouwld be
superimposed over the zero-scale pointe of the distance scale,
and the vertical +ilament should be aliagned with the zero scale
pointe of the side correction scale. I+ these lines deviate from
the zero scale points, their position 1s converted to the =zero
scale points by using alignment mechanliems.
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STATISTICS ANMD FACTS
FlARCH 8, THE INMTERMATLOMAL WOMANST DAY

International Womens® Day which occurs on March 8 was
established in 1910 at the second international Conference ot
Socialist Women as a day of solidarity of working women in the
strugqle for equal rights. The first such day was celebrated in
1211 in Germany, Austria, Switzerland, and Denmark under the
slogan "Voting rights to women workers for unification o+ their
forces in the battle for socialism”.

Today, the womens®™ movement has tuwrned into a mighty
socialist force. The MDFZh [International Democratic Federation
ot blomenl, which observed ite fortieth anniversary in 1985, 1s a
genuine exponent of the interests of working women. 1t voiced
its objective not only for the struggle for economic, political,
and social rights of women, but also for the battle for a stable
peace and genuine democtracy. All of the following subseqguent
areat international actions on behalf of women took place on the
initiative of the MDFZIh and under its active participation: the
International Womens® Year (1973), the Decade of the bWoman (1976~
1285), the Worldwide Congress of Women (Berlin, 1975 and Frague.
1961y, the Worldwide Conference of 00N [Organization of United
Mationsl (Mexico, 19785 and Copenhagen, 1980).

The women of the USSR and other socialist countries make an
invaluable contribution to the general democratic movement for
peace. Unanimously upholding the constructive and flexible
initiatives of the Communist FParty of the Soviet Union and the
Soviet Government and directed towards curbing the current and
increasingly more dangerous spiralings of the nuclear arms race,
they systematically and persistently fight them in all of the
forums of the international community of women.

The USSK occupies first place in the world with respect to
the level of activist effort of working women, who occupy the
leading position in such areas of the national economy as trade,
public health, education, culture, the buyinqg credit system. and
State insuwrance. In 1928, women made up only around one—fourth
of the service and labor force, and today they make up S1%.

In the USSR, 607 of those with secondary and higher
educators are women, and among scientists, 40% are women. The
State guarantees every woman that she can receive professional
training, and an appropriate job. The number of women deputies
during the course of the present decade. Making up today one
half of the deputies of the local oragans of power, one third of
the deputies of the Supreme Soviet of the USSKR. and more than one
third of the deputies of the Supreme Soviets of the Union
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assessment of the general technical condition of the vehicle is
made.

The results of the diagnostics test of the vehicle are used
in the carrving out of the actual technical servicing of these
vehicles., and they are used by the trainees in practical
exercises in the vehicle park which are intermixed with the
accomplishment of automatic technical servicing of the materiel.

At the close ot the exercise, the technical knowledge of the
trainees is tested. For this, formalized charts with guestions
and the equipment of the (Class of Frogrammed Instruction "Ritm-—
MY ERitm = rhythml.
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INSTRUMENTS USED TO ECGUIF TRAIMING FOSITIONS

FOR CHECEING THE TECHMICAL CONMDITION OF THE ENGINME
MECHAMISHS AND SYSTEMS there are the +ollowing: the TUL1ReQ—-C0O3
Avtostethoscope used to listen to knocks in en enginei the K-181
and K1-841 Compression Gaugei: the K-69M Instrument for
determining the technical condition of the cvlinder—-piston group,
the gas—distribution valves, and the cylinder head gasketsi the
E1-4887-1 qgas flowmeter: the IMD-2M Instrument for determining
engine poweri: the KI-8920 Device for checking the tension of the
belt that drives the ftan, the generator. and the compressori: the
NIIa T-577R Instrument 4or checking the fuel pump and
carburetorss the EI-9211M and NTs-108 testing units for checking
and requlating the fuel apparatusid the KI-5&6% and KI-Z33E3
Instruments for conducting a test of and regulating the fuel
injectors:s the KI-4941 ignition testers the OR-99:8 warning
system of an obstruction in the air cleaneri: the KI-4870 Device
for checking the hermetic seal of the air intake channel: the
FFF, EI-9917 Instruments: and the K1-4801 Device for checking the
pressure in the low pressure fuel-supply system.

FOR CHECHEING THE ELECTRICAL EQUIFMENT the following
instruments are used: the KI-1093 and E214 Instrumente for
determining the technical condition of the basic elements of
electrical equipment without removing them from the machine: the
SFZ-8M and KI-968 Testing Units for determining the technical
condition of electrical equipment which has been removed from the
machine: the E401 Set for determining the technical condition of
the storage batteries: the EZ204 Instrument for determining the
technical condition of the testing and measwing instruments.

FOR CHECEING THE CONTROL INSTRUMENTS, AND THE POWER
TRANSHMISSION COMPONMENMTS AND UNITS the following instruments are
vweaed: the KiI-43282 Clearance Gauge for determining the total
surrounding space in the power transmission unitsi the F-402
Instrument +for determining the amount of free play in the
steering wheel and the effort eupended in tuwning the vehicles
Ruler Model 2182 for determining the alignment of wheelsi the
2183 Instrument for determining the angle of wheel camberi the
1158M decelerator for determining the deceleration, and the kKl-
4998 Testing lnit for diagnosing brake operation.

FOR CHECKING THE UNITS OF THE HYDRAULIC SYSTEM there are the
following: the KI-4815 Test Unit, and the K1-1097 and KI-5473
Instruments for determining the technical condition of hydraulic
systems without removing the units from the machines.
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HMAINTENANCE OF THE SVYG-Z200V DIVING STATION
Captain of the First Rank k. Alisov

Betore beginning diving operations and in accorc with the
Operational Instructions, one must make certain that the ULG5-1
Unit which prepares the gas breathing mixture and the FPFG-1 Gas
Supply Panel are in normal technical condition.

EBased on calculations of the anticipated depth of submersion
and the period of work of divers, cylinders with helium and
oxvgen are connected to the Unit (The estimated number of these
is calculated earlier), as well as a piping system for the supply
of an emeraency breathing mixture and air in high and medium
pressure {(Hefore, descent of the diver, the condition of the
emergency mixture and the pressure it is under must be checked).
I+ there is no possibility of using the UFG5-1 Unit, cylinders
with the breathing gas mix may be connected to the FFG-1 Gas
Supply FPanel.

During the course of the basic preparations for use of the
SVG-200V Diving Equipment, an external inspection of its
components should be made, and the breathing apparatus should be
charged with the gas mixture and the chemically regenerating
substance. Then the eguipment units should be mounted so that
the half-coupling junction units may be installed on the supply
cables, the diving hoses should be connected to the ship diving
drum, and they should be tested under operational pressure. The
telephone—-microphone headset is to be installed in the hydraulic
coveralls, and the diving cables are to be bound with the supply
cable into a single binding.

After finishing the charging of the cylinders of the
breathing apparatus (As indicated by the manometer of the
compressor) ., assurance should be made that they are filled up to
the Standard (For this, 8-10 minutes atter charging, the valves
on the cylinders of the Unit should be opened for a brief time).
Then, the regenerative cartridge of the breathing apparatus
should be blown out with dry air. This should be done in order
to remove any dust=forming chemical substance which may fall into
the breathing system of a diver. The installation of the valve
plug should be tested in the breathing apparatus which has been
readied for operation.

When checking the breathing apparatus, experience has shown
that particular attention should be paid to the hermetic
tightness of the valve of the change-over switch for the
operational reqgimes of the apparatus, to the amount of pressure
in the gas mixtuwre in the cylinders. to the good repair of the
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leat—type valves, to the hermetic tigbtness of the emergency-—
supply valve., and to the timeliness of the replacement of the

warning device at the end of its operational life. In addition
to that, the sound operation nf the automatic lung machine, the
valve of the change—-over switch., and the amount of uninterrupted
flow of gas through the emergency and operational nozzles should
he checked. The storage time of the power supply unit for the
warning unit should not exceed 12 months after the day it came
of+ the production line.

The hermetic tightness ot the valve of the change-—-over
switch ie checked when it is passing out through the valve cage.
The adapter of the breathing baqg hould be sealed. I the
exhaled gas does not pass into the breathing bag, the valve is
hermetically sealed.

The amount of uninterrupted flow of gas (Through the
emergency nozzle) tested with the FEU~1 [Checking and Testing
Unitld should amount to between 4-6 liters per minute, and thirough
the operating nozzle, from 2.5 to 10.5 liters per minute (In the
latter case one must be certain that the pressure of the gas
mixture in the hose does not exceed 11 kilogausses per square
centimeter.

The hermetic seal of the apparatus must be checked in the
water. Initially, the low-pressure chamber is tested. For this,
the diver must make several exits at the times when the supply of
the gas mixtwe 1s closed off. The breathing bag of the
apparatus is filled with air passing along the diving hose (The
hose of the valve cage is switched to the position "For air").
The hermetic tightness of the high pressure chamber of the
apparatus is checked, removing the screw cap from the protective
valve of the breathing bag. and installing a cover on it. The
loss of bubbles of gas from the joints and unions on the
apparatus are evidence of its not being air tight.

When checking the hydraulic coveralls, one should make
certain that there is no evidence of chating, and that the
reinforcing and imbedded bands in the suit do not become unglued,
and that the protective valves are in good working order. In
thig process. one should seal every opening in the hydraulic
coveralls, and develop a pressure of 0.004 megapascales (400 mm
water column). After this, a soapy solution should be sponged
onto the swface of the coveralls, and a very careful check
should be made to affirm that no gas bubbles are escaping.

For the emergency nozzle, a reduction in the supply of gas
through the automatic feeding machine may sometimes take place
when it is obstructed or when the pressure at the outlet of the
reducer of the breathing apparatus is lowered. In the latter
case, the nozzle should be washed in alcohol and blown out, and
if it is not possible to overcome the malfunction in this manner,
it should be replaced.
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Uccasionally, a lack of hermetic seal in the automatic lung,
in the valve of the emerqgency qgas supply, or in the reverse valve
may develop as a result of an obstruction or damage to the pad of
the associated valve. One should inspect the valve, and, if
necessary, replace it.

A lack of hermetic tightness in the change—-over valwve may be
occasioned by an increase 1in friction in the rubber ring when the
arease dries out. This is eliminated by applying YNIINFP-282
agrease to the rubber ring.

In the hiah and low pressure chambers, a lack of hermetic
seal may aricse as a result of only a weak compression on qgaskets,
or a weakening of pressure as a result of shrinkage of rubber
packing, as well as a lack of hermetic seal i1in the bellows of the
automatic gas-feeding mechanism. Threaded connections should be
tightened, and, when necessary, the packing and bellows should be
replaced.

The malfunction of the warning device may be caused by the
ChRETs—67% feeder element gqoing out of commission or by a break in
the core inside of the cable.

tThe admission of water inside of the hydro-coveralls may be
connected with a breakdown of the guality of the cloth and of the
seams in the garment (With poor weaving of its appendix) or even
loss of the hermetic seal of the etching or safety valves of the
hydro—-coveralls or of the connections between the sleeves and
valve caqge.

At the location of a damaged place, patches of rubberized
cloth are cemented on from both sides. The appendix is rewoven.
The valves are washed with fresh water, and, when necessary, the
etching valve or the beaf-type valve built into it may be
replaced, as well as the pad and spring of the safety valve. The
condition of the gasket on the valve cage is checked, and, when
necessatry, 1t is replaced.

The time—frames and amounts of the planning and preventive

inspections and repairs of the SVG-200V Diving Station are the
same as in corresponding models of other diving stations.
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FOR YOUR NOTEBOGE
EFPOXY GLUE

This glue is prepared by mixing epoxy resin (ED) with a
plasticizer, dibutyl phthlate (DBF)% —— usually 10 to 15%4 ~-- and
with a hardener. When the epoxy composition is being
manufactured, powder fillers are added to the mix. Hardening
takes place as a result of polycondensation or the "cross-—
linking” of molecules of resin with the hardener at normal or
elevated temperatures.

Ugsually, in cold-hardening glues polyethylene polyamines
(FPepa) and hexamethylenes are used, introduced as 10-12 parts of
gravimetric weight into 100 parts of epoxy resin. The resin is
heaated in a water bath or in a thermostat to S0-60 degrees
centigrade, after which the polyethylene polvamines are added and
thoroughly mixed. If the resultant glue is too viscous, acetone
or ethylcellosolve (ETsZ) are added.

The freshly manufactured glue is immediately used for the
purpose for which it was designated, because the time-frame of
its useful life usually does not exceed Z20~-30 minutes at 20
degrees centigrade. The glue is applied to a cleaned and grease
free surtace, and the joined parts are pressed together under a
pressure of 0.2-2.0 kilogausses per square centimeter. Under
normal conditions, the glued joint hardenes in 24 hours.

When manufacturing hot-hardening type glue, maleic anhydride
(MA), triethanolamine (TEA), and dicyanodiamide (DTsD) comprise
the hardener.

During the manufacturing of Glue, the epoxy resin is heated
to 60-70 degrees centigrade., and the hardener (MA, TEA, and DTsD)
is sugpended in a thermostat, after which both liquids are
thoroughly mixed.

When manufacturing paste and compounds (Both for cold as
well as hot hardeners), initially a well dried (At a temperature
rnot less than 110 degrees centiqgrade) filler is introduced, the
compound is carefully mixed, and only after that the hardener is
added to 1it.

*
The conditional abbreviations were used only for this data.
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The working temperature of the glued joints of epoxy resin
ia +trom 60 to 100 degrees centigrade for cold hardening, and 120
degrees centiqrade for hot hardening. Breakdown of the material
in the glued joint beqgins at 320-340 degrees centigrade. The
glued joint is resistant to water, oil products, weak acids,
cracking., and molds.

When the glue hardens, it diminishes in volume, i.e., a
shrinkage takes place which can lead to cracking and a breakdown
of the laver of glue. In order to reduce the shrirnkage, an
additive is put into the glue composite, & dust—-{fine quartz sand
(FEF)., or. i+ there is none available. a substitute like
porcelean dust, portaland cement, etc.

One may add metallic powders as a filler to glue which i1s to
be used for repaire in parts such as cracks and dents.
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EFOXY GLUE

riarand of glue

Intended use

Waiting time +for

———

content 1in parts hardening
va welight
- 3 = - —e —
D=2 For gluing ferrous 10 houwrs at 120 |
I ED—-6 ~ 100 and non—+errous deqrees centigrade
[ Ma - 2.3; metals, ceramics, and '
'FEF 5 348~ (L8 " glage
: D=6 :For gluing ferrous 24 hours at 28
{ ED-& - 1003 | and non—ferrous plus or minus
DRF ~ 1O - 15;% metals, ferrites, 19 degrees centi-
GHMD -~ 8 - 10 | ceramics, 9lass, grade or 5 - 7
| leather, wood, houwes at 70 plus or
laminates (Getinaks, minus 9 deqgrees
tertolite, ftiber- centigrade
aglasses on A& base
| of polvester and
| epoxy resins), etc.
D8, For repairing pitting The same
ED—6& - 1003 | ferrous and non-
DRF - 10 - 153 terrous castings
FEFAQ ~ 10 - 123
EHEL = S8 = MRS I
grams ¥ Y
*
g = The total amount of resin and hardener.
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ey e o MRS S
Brand of glue
content in parts
by weight

D-%,
{ED=-6 = 1003
{ DBF 10 -
FERPA - 8 -

153
10

D—-16,
ED-& — 1003
1F'KF' - 1.5 gramss;
|TEA = 10

D-54,
;ED—b - 1003
[DTsD — 0.5 kx*
iETsZ -~ 7 — 8.5

1"(**

.fh€énded Use

For gluing ferrous

and non—ferrous metals,
‘ferrites, ceramics,
glass, leather, wood,
laminates (Getinaks,
textolite, etc.)

For gluing ferrous
and non—-ferrous metals,
lceramics, and glass

For gluing ferrous

and non—-ferrous metals,
ceramics, glass (When
necessary to develop a
fine glued joint §

lmicromicrons and above),

and electric rotor and
stator iron

wafzang-¥ime for

hardening
|

24 hours at 255&2‘!
or minus 10 degrees!|
centigrade

10 hours at 120

degrees centigrade
or 7 hours at 140
degrees centigrade

3-S5 hours at 185
plus or minus 5 |
degrees centiqrade|

| |

| |

*
k is the epoxy
resin
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EFOXY GLUE

'ﬁF;ﬁb'8¥”d1ué
content i1n parts

D-86,
ED-6 — 100
TEA - 103
DEF - 103
acetone — 40 - 80

lese™ iy _ 1

|
|
|

| polished

Intended Qse

fwaiting time for
! hardening

For uninq ceramics,
alass, magnheto-—
dielectric plates,
ferrous and non-
ferrous metals in
those cases when it is
necessary to provide
electrical contact
between glued surfaces

For gluing highly
(From the 7th
class and higher) and
precise surfaces, for
hermetically sealing

| soldered and welded

joints, for those
cases when flowing of
the glue onto the
surfaces adjoining the
glued joint is not
permissible

110 hours at 120

degrees centi-
grade or 7 hours
at 140 degrees or
5 hours at 160
deqgrees centi-
grade

1 — 1.5 hours at
25 plus or minus
10 degrees centi-
grade and thermal
processing for 5
hours at 70
dejrees centi-
grade or 2 hours
at 100 degrees
centigrade or 3-4
hours at 140
degrees centi-
grade

GLUING TECHNOLOGY

The guality of the glued joint depends to a large extent on
the preparation of the surfaces being joined. They must be
matched to each other in a way that provides a maximum amount of
surface contact between them, there must be created an optimum
amount of roughness of the surface part, and they must be cleaned
of dirt and oil.

After the glue composition has been applied, the glued
surfaces are clamped together. This improves the strength of the
glue bond, since the surpluses of glue and the air bubbles are
pressed out, and the layer of glue becomes uniform and thinner.
The final operation in the gluing is waiting (For hardening) with
or without heating of the glued area.

Holes and cracks in the parts are repaired with glue with an
application of fiberglase patches or metal plates. Parts with
thick walls (For example., reduction gears or engine blocks)
having crackes are repaired by drilling into the ends of the
cracks, then the edge is champferred at an angle of 60 degrees
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and to a depth of not more than one half of the thickness of the
walls. Eefore applying the qlue, the surface around the crack is
cleaned and any il on the surface is removed.

Epoxy resin. the hardener, and plasticizers are toxic
substances, and, therefore, before working with them you should
take the following appropriate protective measures: put on
special coveralls, rubber gloves, and protective glgglesi heat
the glue and its components only under an exhaust hood equipped
with an exhaust fan. The hands should definitely be coated with
a soap emulsion if one is working without gloves, creating a
protective layer on the shkin.
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TiV [TERHNIKA 1 VOORUZHENIYE] CONSUL.TATION

Colonel V. Grinin, Lieutenant Colonel 8. Bedirdinov, and Captain
5. Fedorov

TIFS FOR THE REFAIRMAN
CUTTING METALS WITH A TORCH

Low—carbon steels with a content of carbon up to ©.4% lend
themselves well to oxy-acetylene cutting. Medium—carbon steels
are cut with prior heating along the cutting line to a
temperature of 250-300 degrees, and with a subseguent slow
cooling. Uxyacetylene torches will npot cut cast irom. Neither
do non—ferrous metals lend themselves to oxyacetelylene cutting
because they have a low melting temperature, high heat
conductivity, and they form intusible oxides.

The cutting regime is
established according to the
following specifications: the
pressure of the oxygen,. the dimension
(Number) of the cutting and heating
torch jet orifice, and the rate of
advance of the torch.

When the thickness of the metal
being cut is known, the values of
these specifications are determined
according Table 1 for oxyacetvylene
cutting, and according to Table 2 for
kerosene—oxvyagen cutting. With the
use of kerosene ((Or gasoline), the pre-—-heating time up to the
beginning o+ the cutting is increased, and the rate of cutting is
reduced, although the quality of the edge of the cut is better.

A

i3 \\5

The cutting rate is determined, as a rule, by the trial and
errar method. If the disfiquration of the line along the border
does not exceed 10-157% of the thickness of the metal, the rate
that was chosen is correct (Look at Drawing). An accepted method
of testing for this is according to the nature of the ejection of
the sinter from the cutting slit. The advance rate of the torch
is considered normal if the spray of sparks exits from the
cutting slit almost parallel with the oxvacetylene flame. I+ the
rate of cutting is low, the spray of sparks then flows out in the
direction of the movement aof the torch. I+ it is high, the spray
is emitted in the opposite direction.

For the cutting edge to be clean, the distance between the
jet orifice and the metal surface must be kept constant. The
selection of the correct distance depends on the thickness of the
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metal . So. for thicknesses of
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) Farameters | Thickness of the metal being cut, in_mm

(For UR type torches) 3-6 | 6~25 50 100 | 200] 300
‘NGﬁSéF of the exterior a S i R Ty 2
torch jet orifice '
Number of the internal
torch jet orifice 1 2 3 4 5 3
Fressure of the oxygen 3.5 4 6 8 11 14
in the operating
chamber of the reducer
lin kKilogausses per sqg.
icentimeter
Fressure of the |
acetylne in kilogausses From Q.001 to 0.1
iper sg. centimeter [ l
I _ —|
r Farameters  [Thickness of the metal being cut in mm [

(For the REK—-&62 torch)

P Up to 20 20-50 50-100 100-300
| —= 18 :
Number of the interior | 1 2 3 4
torch jet orifice
FPressure of the oxygen 4-5 =1 V=5, G=Hi
in the operating
lchamber in kilogausses From 1.5 tp 3
LEer sq. centimeter
—_— S PR— S — —

If the distance between the orifice and the metal is less
than the prescribed values, the orifice may be obstructed by the
spray of metal. If it is greater, the width of the cutting slit
is increased, and the guality of the edge is reduced. When
working with gases substituted for acetvlene, the prescribed
distances increase by 30-407%.

After installing the appropriate jet orifice and the
reguired pressure in the oxygen and acetylene (Kerosene), a check
should be made to see that the connections in the torch and in
the hoses are tight. After cutting down on the withdrawal of
oxygen and fuel through the torch, the indicators of the
manometers should stop. The hermetic tightness of the
connections may be checked also by using soapy water.
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TIFS FOR THE REFAIRMAN
MAKING REFAIRS WITH ERPOXY FASTES

In order to give the paste the reqguired strength, to increase
the reliability of the mutual bond between the paste and the
metal, and to approximate the coefficients of their lineal
expansion, appropriate additives are put into the the compound of
the paste such as finely ground Fortland cement powders, silica
flouwr. carbon black, mica, graphites, bronze, aluminum, iron, and
steel. Fiberglass fabric, fiberglass molding material, and
asbestos meal are also used.

Fowdered steel or Fortland cement is used in the repair of
parts made of steel and iron. Fine aluminum powder or silica
flour are mixed in in the repair of parts made of aluminum alloy.
The best results in terms of shock strength are achieved by using
fiberglass molding material or fiberglass fabric as a filler.

For increasing heat resistance, a paste of ashestos meal is used
(170 - 180 degrees centigrade).

Following is the procedure for the manufacture of epoxy
paste. Epoxy resin is heated to 60 degrees centigrade. a
plasticizer is added., and carefully mixed in. Then, a filler is
put in and the mixtuwre is mixed a second time. Forty to fifty
minutes before the application of the paste is to begin, the
hardener is mixed in. I¥f needed, a slower setting paste is used
(For example., 20-24 hours). This is kept at a temperatuwe of
between plus one to plus fouwr degrees centigrade, and,
immedi ately before the paste is used, it is heated up to 15-18
degrees centigrade. At room temperature, the time reguired for
complete hardening of the paste is 15-18 hours.

The ends of cracks less than 100 mm long are drilled (With
an opening of two—-three mm), the edges of the crack are widened
at an angle of 45 degrees, and then cleaned. Such a preparation
results in the best cohesion of the epoxy paste with the metal.
After this, the edges of the joint are cleaned of grease with
acetone, and then filled with epoxy compound. The paste hardens
best if the part to be repaired is first heated to 4640-80 degrees
centigrade.

If the length of the crack is more than 100 mm, after
putting the epoxy paste into the joint, a patch of fiberglass
fabric is placed on top (In two~three layers), and each layer is
rolled down with a roller. Before applying the first layer to
the area of the crack, it is cleaned until the metal shines, any
grease is removed with acetone, and the area is covered with a
thin layer of paste. A thin layer of epoxy composition is also
applied to the first patch layer.
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Flaws not deeper than one mm are filled in as follows. The
surface of the part is cleaned, grease is removed from it with
acetone, and, aftter waiting 10-15 minutes, the flaw is filled
with epoxy compound using a glass spatula. Then, the part is
allowed to set for 20-24 hours at room temperature.

With crack depths greater than one mm, a patch of fiberglass
molding material i1s placed on the surface of the epoxy mix. The
patch should extend bevond the defective area by two—-three mm.

No. of  Chemical content of paste in parts by weight [ Use ]
epoxy | il | Hardenmers| ~—  Fillers
paste Epoxy | Flas-— Poly—TMaleic Pow—w Fort— |Sili— |Alumi—| Fiber— For repair of
jresin | tici—lethy Ianhy~ der— | land [ca num qlassJ pipelines,
| ED-6| zer lene |[drid ed cem— |meal [(pow-— fabric tanks, filling
KED—401 (Di— |Foly steel| ent der cracks on iron
butyl| amine
phth-
late ;
1 100 |15-20 |7-9 E = - Z0 = - |For repair of
f pipelines, l
2 100 15-20 i7—9 - 100O—1730 = 3 - [tanks, filling
cracks in iron
| | and steel
&5 16O ¥S~26 31" 4= = = 100—-130 = 5-10 - (For filling
{ cracks in
l aluminum alloy
4% 1100 == =5 = = = = = - |For protection |
i from corrosion
S L1040 S5—10 | 7-9 = = = = = - For gluing
. For repair of
) | 100 20 - 20 - = 1O0-200 - — Jlcritical materi
l als operating
| at temperatures
[ of 120-180
1 degrees centi-
._1'_. = AL 1 J 4 J . Chits' i
+*

R—-40 Thinner or 646 Solvent in S50 parts by weight are included in the paste.
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THE TRAINING OF MILITARY ELECTRICIANS

Colonel L. Starostin, Honored Power Engineer of the FSFSK
[Russian Soviet Federal Socialist Republic)

The untfailing operation of electrical stations and the
uninterrupted provision of electricity to military consumers to
some extent depends on the gualifications of the electrician.
Additionally, work with electrical generating sets requires
particularly careful observance of the safety requirements for
the eqguipment. Theretore, increased requirements are i1mposed for
the training of electricians. Hefore being cleared for work on
electrical generating sets, each specialist should pass a
theoretical course, assimilate definite skills, and take an
examination.

The initial training for an electrician is carried out in
the training units, and in monthly assemblies in the military
aoperational units. Section commanders who are the heads of
electric stations are trained in the training units.

Electricians and driver—electricians who maintain low—-power
electric stations and power supply units (Up to 30 kilovolts) are
trained in the monthly assemblies.

As a rule, the assemblies are conducted in the beqginning of
the winter and summer periods of training at the district or
group of forces levels. The objective of the assemblies is to
teach the electricians (briver—electricians) to technically
operate the combined arms movable electric stations with
competence, and to eliminate the most simple types of trouble,
strictly observing the rules of safety with electrical equipment.

The program is designed for exercises with electricians
(Driver—electricians) who have not underqone training in training
units or training organizations of DOSAAF [All-Union Voluntary
Association for Cooperation between the Army, Aviation, and
Navyl. Electricians who operate gasoline and diesel electrical
units are as a rule trained individually. If this is not
possible, they may be trained together with appropriate selection
of the program within the assigned time.

Specialists who are well acquainted with the equipment and
have adequate operational experience with electrical
installations are recruited for the conducting of the exercises.
In the beginning of the training assembly, an initial briefing is
given at the work site on the safety procedures, and they are
assigned to a No. I Qualifications Group with respect to safety
procedures with appropriate development of knowledge tests in the
grade book.
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At the exercises on the fundamentals of electrical
engineering, the trainees are instructed about the physical
principles underlying the operation of electric power genetrators
and electric stations., and they are acquainted with the
procedures for operating metering devices. The group and class
exercises are planned so that they proceed in parallel with
practical exercises, or that they preceed them. The exercises in
technical maintenance, control, adjustment, and routine repairs
are carvried out right on the operating electrical generators and
electrical stations in the system or in the training area.

In order to reinforce the training materials and the rules
of saftety with electricity which have been covered, self-training
is organized, during which the future electricians take up the
work of the electrical svstems, parts, and components of the
electrical generators in more detail under the supervision of the
section commanders and with the aid ot the recommended
literature. Thie affords the possibility of mastering the
subject being studied and of better preparing for the daily
practical exercises.

In the process of the exercicses on the rules for operating
the electrical generators and for observing the safety
procedures, the trainees are made acquainted with the use of
protective resouwrces, and with the procedure for adminisgtering
initial aid to victims of an accident. They learn the
fundamentals of electrical engineering, the operating principles
and construction of the generatore and electric stations, the
rules for operating them (The work procedures, the amount of
necessary technical maintenance and the time periods between
servicing., the adjustment and tuning technigues, and the methods
of warning about, identification and elimination of malfunctions
in the system), and the rules concerning safety precautions.

The study i1s concluded with an examination in which the
knowl edge and paractical skills of the electrician are checked in
accordance with the sample list of test questions applied to this
pPrOgram. In this process, it is necessary to evaluate the
ability of each electrician to ready the electrical generators
and electric stations for operation, to carry out the technical
maintenance of them, to make the necessary adjustmente, and to
eliminate the malfunctions which occur. while observing
appropriate satety measwes.

When making a positive assessment of the knowledge and
practical skills of the electricians, they atre assigned to a No.
IT Buwalifications Group for safety proceduwes, to issue
certificates of proof of knowledge, and they are committed as on-—
the—job training personnel in the operation aof the electrical
genaeratore and electric stations under the supervision of
experienced specialists. They are assiqgned to operate electrical
installations alone only after they have underqgone the on—the—job
training, and at that time they will be assigned to the No. III
fualifications Group on safety procedures. The assignment to on-—
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the—job training and independent operational service on
electrical installations is made by order of the commander of the
military unit.

With the objective of improving the gualifications of the
commanders of electrical training platoons which are directly
engaqged in developing trainees. two-month assemblies on training
methodes are conducted. In these assemblies, the platoon
commanders are engagerd in methods training, studying the latest
electrotechnical devices, testing units for training electrical
repairmen, etc. Experienced teachers conduct the exercises. The
knowledge qgained in the assemblies aids the voung commander in
conducting exercises correctly with respect to methodoloay., and
in the capable use visual aids, cut—-away devices, models, and
testing units.

Energonadror [Enerqgy Controll Groups should (And must)
render a signitficant assistance in the organization of assemblies
and in the training of electricians in the military districts and
groups of forces. The Energonadzor inspectors conduct exercises
in the study of the rules of power safety procedures, assist the
commanderes of units and formationse to equip their operations with
the necessary training equipment base, and to take part in the
examinations and the commission which assigns the electricianse to
the gqualifications group for safety procedures. The specialists
of the Energonadzor groups continuously test the guality of the
management of the assemblies and exercises in all of the military
districts and groups of Soviet forces. Such assemblies in the
bivev, Fre—-Carpathian, Siberian, and Far Eastern Military
Districts, and in the Group of Soviet Forces in Germany and in
the Central Group of Forces are proceeding on a high
methodological level.

The assemblies are planned in such a way that the
electricians in each kind of army are trained separately. For
example, the communication specialists prepare the driver
electricians and the people who maintain the power supply units
for the radio stations: the tank crew members train the
electricians for the maintenance of supply and electric light
stationsi and the engineer units train the electricians for the
electric power stations. Such a principle for the organization
of the assemblies permits a more purposeful way to study the
program specifically with respect to those installations which
are to be operated in the military units. In this matter,
particular attention 1s directed to the practical maintenance
skills.

In ouw view, experience in conducting competitions for the
title of the best electrician of the movable electric station in
the military units of the (Odessa, the Siberian, and the Central
Azian military districts deserves attention. Such competition
facilitates a wide enlargement of proaressive experience and
maintenance of electric generators within the forces, and., at the
same time, 1t permits identifying the wealk aspects in the
training of electriciansg on which attention will be directed in
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the course of the daily training operation.
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Republics, they have a direct role in the development and
adoption of important decisions on internal and external policy
matters in our State.
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IN THE MILITARY REGIONS, GROUFS OF FORCES, AND IN THE NAVY
THE ORDER OF LENINM LEMINGRAD MILITARY DISTRICT

The Guards Tank Division, which was Twice awarded the Order,
met the 27th Congress of the Communist Farty of the Soviet Union
with new successes in military and political education. The
Company 1s the initiator of socialist competition in the ground
forces. 0On the day the Congress will be opened, each one-third
of the military personnel of the Unit will have had excellent
results in training and in the mastering of new combat
techni gues. :

The Deputy Commander of the Division for Weapons, Guards
Lieutenant Colonel V. Mushko is discussing an exercise plan with
the Deputy Commander of the Units for Technical Matters, Guards
Senior tieutenant V. Loyem and Guards Captain V. Liski.
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This is the Commander of an
excellent Armored Tank Repair
Flatoon. Guards Senioar Warrant
Officer V. Maksimov.

During tactical training,
Battalion Commander Guards
Captain Yu. Veretennik (Left) is
assigning a task to his Deputy
for Technical Matters Guards
Senior Lieutenant Ye. Volkov.

Fhoto by A. Maksimov.




A TECHNICAL DIAGNOSTICS CLASS
Colonel Ye. Aleshechkin, Master of Engineerings Major V. Mishchulk

In the Kaliningrad Higher Engineering Institution for
Engineer Troops imeni A. A. Zhdanov, a special classroom facility
is equipped. In this class facility practical exercises are
conducted in diagnosing problems in materiel.

Various types of engines are situated in special exhibits:
ZIL [Moscow Motor Vehicle Flant imeni I. A. Likhachewvl, GAZ
[Gor kiy Motor Vehicle Flantl, YaMZ LYaroslav Order of Lenin
Engine Flantl, V-2 [(Expansion unknownl, etc. They are equipped
with a svystem +tor exhausting expended gases outside of the
auditorium. Elements of electrical, hydraulic., and pneumatic
drives, and components of transmissions and power drives of
engineer weaponry vehicles are grouped according to type.

Wheel wvehiclese may be parked on areas prepared for that
purpeose. Tracked materiel is positioned outdoors directly in
front of the class. For this, vehicles belonging to the unit and
which have been allocated for use in training are used. The
maintenance schedule for the materiel is correlated with the
training plans.

Each training position is equipped with the necessary
assembly of tools and instruments., with sets of technical
documentation, and with graphic teaching aids. Many of these
have been manufactwed by innovators among the instructors, for
example, the attachments for the following toels: KI-8472, KI-
13902, KI1I-4801, and others, which adapted this equipment for use
in diagnostics on tracked vehicles. The KI-4813 and E214 tools
have been significantly modified, and they may be used to test
components and systems of special machines.

Decscriptions of tools and testing units and structural
diagrams of the operations are shown on panels hung on classroom
walls. For each training position, there have been developed
instructional charts with lists of tools., devices, instruments,
inventories, the technical conditions and seqguence of the
operations in the work, testing charts, and a table of ratings
and permissible performance parameters. The chart is printed on
heavy paper and fitted in a case of clear plastic.

During the exercise (As a rule, it lasts for 6 hours)
training problems are worked out in teams of 2-3 people.

For example, in a training position with the KI-8930 testing
unit, where wheel vehicles are delivered for diagnostics testing.
a general diagnostics testing of the vehicle is conducted . and
the following basic performance parameters are determined: the
power to the drive wheels, loss of power in the elements of the
transmission., the houwly use of fuel. rate of crankshaft
rotation, speed of the vehicle, and the condition of the
clutches. A test-diagnostics card is filled out, and an
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IN THE MILITARY DISTRICTS, GROUFS OF FORCES, AND IN THE NAVY

In The Red-Banner Far-East Military District. The Motor
Vehicle Materiel Faculty of the Ussurian Higher Military Motor
Vehicle Command School which is headed up by Professor Graduate
Engineer Colonel V. Vasil’chenko, Cavalier of the Order of the
Fed Banner, is one of the best in the school.

(1) Senior Instructor, Colonel B. Dolmatov and Instructor
Major Yu. Nefedov discuss the new methodological devel opment.
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(2) Major V. Basov, one of the best methodology specialists
in the Faculty, is conducting a laboratory exercise with
trainees.

(3) Senior Instructor, Lieutenant Colonel V. Burdinskivy,
consults trainees 5. Ivanchikov and S. Voloshin (From the right).
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4) Senior Instructor, Lieutenant Colonel V. Yelisevyev makes
extensive use of audio visual materials in the design of which he
took a direct role. He is the author of twenty innovative
suggestions directed towards the intensification of the training
process.,

Fhotos by A. Romanov




THE ARCHITECTURE OF MICROFROCESSOR SYSTEMS: AN AID TO THOSE
STUDYING THE COMFPUTER

Colonel Ye. Antonov

Integrated circuits which have a circuit technology aimed at
achievement of the function of the MF [Microprocessorl, make up
the base of the basic MEF 1S [Microprocessor set of integrated
circuitsl. The basic MEF IS may include a single RIS [lLarge
integrated circuitl, and in this case one speaks of a single-
crysetal RIS. All of the functional {(Computational and control)
possibilities of the single-crystal MP are limited in terms of
sectiong distributed in one crystal of the RIS, and the
technology of manufactuwring a multi—functional RIS imposes
deftinite limitations. Single—crystal MFs most often have a
simplified architecture, a fixed choice of commands, and a
limited interface with memory and peripheral devices. Such MPs
are completely appropriate for all kinds of metering, testing. or
controlling functions, and for most of the specialized data
processing operations. However, they often turn out to be
unsatisfactory for solving problems in the processing of general
tvypes of data.

There are also double—crystal and multi-crystal MFs. As a
rule, the latter are more technologically effective, have a more
comprehensive set of commands and a high productivity., and, most
importantly, they provide significantly greater functional
possibilities in comparison with single—-crystal MFs.

At the present time, multi-crystal MFs are built on the bacse
of a set of specialized crystals of a RIS. There are in the set,
as a rule, two or three bit disk csections designated for the
processing of data. and one or several BIS in the control panel.
From such bit disk sections, one may develop a microprocessor
with a long word with from four to 32 bits.

Large integrated circuits are being developed in conjunction
with microprocessor systems with the objective of further
widening the functional possibilities of microprocessor systems
for performing functions of memory, input and output of
information, and interface with memory, periferal devices., etc.

The following characteristics are fundamental in the
development of MFPK IS: a modular construction of systems on the
haze of the MPK IS and a single~line arrangement of interfaces
between the modules; a capacity that builds up in a random
fashions an expansible amount of RON [general-assignment
registersl:s the multifunctional aspect of the BIS and their
specialization in a basic purpose (Processing, control,
switching, interface, memory, etc.); functional completeness of
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the MFK: the possibility of building devices on the MPE (S base
with =zseqguential and parallel information processings
microprogramming control with the implementation of any familiar
command system under the user’s conditions, random algorithms at
the microprogram levels: logic, electrical, and design
compatibility with the RIS, and a sinqgle principle of
organization of synchronization within the systems on the base of
the MFE I[S.

So. in this way. & broad assortment of devices allows the
developer the necessary flexibility when designing various
devices to achieve the assigned productivity and the benefit of
the necescsary set of commands. Thanks to the high speed and
immunity, to the possibility of operating in a wide range of
temperatures, and to the radiation resistance, the greatest
preferance on the part of developers for metering, testing., and
controlling systems is given to the bipolar MPK IS5 at the base of
microprocessor sections which are designed on a technological
circuit engineering base of TTLS5h [Transistorized transistor
logic with Schotthky diodesl.

The MFE TTLSh includes a wide gamut of processor intertace
and memory BIS for the building of devices which are varied in
their use and productivity: two, three, and four general purpose
address registers: arithmetic expanders: a RIS for organizing
break devices, for contralling the memory of microprogramss
electrically programmable memory devices with a capacity of one,
four, and 146 K bitsi associative memory devicesi: buffered
registers: main line amplifiers and switching systemsi and RIS
for the organization of synchronic and asynchronic exchanges
between an MP and peripheral devices. The last group includes
RIS for the maintenance of displavs, graph plotters, typing
devices, photo-readers, teletypes, analog-digital and digital-
analog transducers, and various controlling mechanisms. An
important position among these is occupied by the so-called
contreollers which are devices consisting most frequently of one
BIS and are used for control of the operation of peripheral
equipment, including the logic processing of input information.

Our native industry produces a large number of MPK IS5 for
the broadest possible range of applications. They possess high
technical specifications and have a comparatively low cost. The
choice of an MP which fulfills the needs of the designher is at
times a rather difficult task, since it is necessary to take many
factors into account which do not seem fundamental, but which, in
the process of the work, take on an aoverriding significance. As
a rule, the manufacturing plante provide most of the technical
data on each MPK IS produced, however, the basic specifications
which determine the advisability of choosing one or another MF,
as experience has shown, are operational speed. the presence of
means for checking out the system, the make-up of the set,
support and maintenance of the microprocessor sets, and
continuity with earlier produced sets. Among them, the
operational speed of the MPK IS is one of the basic
specifications which influence the choice of an MF. This is
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measuwred in terms of the time for accomplishment of the set of
chosen commands, i1.e.., the productivity, and not the rated value
of the cadence rate. All of the multitude of varied applications
where Mps are used based on the need for high-speed operation may
be broken down into three basic groups: processing signals in
real time: the solution of problems in the automation of various
processes; and the building of the microcomputer and multiple—
processing computational systems.

4 <~ HCNOANMTENBLHOrO YCTPOHCTSS; 5 —
nporpammarops; 6 — veneraine; 7 —
MEACHKTODOHS.

Puc. 1. HONTROANGPY *OROMEUHMIX  YCT-
: pofiersi § = nevaraiuiere yérpoherss;
2 — NSMRTH NporpémMm| 3 — Aucnaen;

e s 2T S5 oLy T, i e £ oo
e LS PR TS ‘J"a"'g'.U # 4 i, & - ELE, o Rispa o v Al ‘;l‘:'r.- ‘

Draming 1. A controller of output devices:
1 1 a typing devicei; 2 1s a development control memory;: I 1is
a display screeni 4 is a control device: S5 is a teletype

machinei: and 7 is a tape recorder.

The first group is characterized by maximum operational
speed, i.e., it is equipped with the TTLSh technologv and
microprogramming, which allow the design of commands
maximally oriented on one or another area of computer use.
The successes of the technology permit the disposition of
eight- and 16-bit disk MFs affording a speed of around 0.3
microseconds per operation.

For solving problems under the second group., the 8-bit
disk MF of average operational speed is completely
satisfactory with a completion time for one operation of
around 0.5 to one microsecond. These MFs should have a
branching system of commands with all types of addresses .
which permit making up effective operational programs
designed for a small amount of memory.

The third group of applications may be accomplished more
fully with a single-crystal MP with 16~bit buses of data, 20-
bit address buses, and an operational rate of one to three
microseconds for each operation. With operations
accomplished in tenths of a microsecond by hardware, the
adding on and dividing up of the micro-computer, designed on
such a base, is in this respect approximating the advanced
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mini-computer as far as performance parameters are concerned.

We understand system check-out resources to include the
camplex of hardware and program resouwrces which are capable
of carrying out the error—free inteqgrating development of
micropreocessor systems within short time frames. The make—-up
ot the complesx takes on great signit+icance during the
development of series—produced microprocessor systems, and is
designed to operate in conjunction with a large number of
varied periferal devices. With respect to the broadening of
the area of use of the MF, the make-up of the MFK IS5 is
graowing, and at present a number of versions altready include
several dorens of BIS [lLarqge integrated circuitsl. This
permits the building of larqge microprocessor systems with a
minimum number of auxiliary systems and attached elements.
Moreover, the number of soldered joints, plug—-in connections
and sheats of jumper wires is thereby reduced, and this leads
to a substantial increase in reliability.

The accepted understanding ot support and maintenance
resources embraces the hardware and software resources
produced by the manufacturing plant for the adjustment,
system check-out, and manufactwing of microprocessor systems
as well as the equipment for testing them. The maintenance
process itself requires the development, introduction of
changes, supplements, and improvements for which a need shows
up duwring operation.

Continuity presupposes the use of earlier obtained
eyperience (Hardware and software! in new developments.

All BIS in the make—up aof MFK I8 and the functions
carried out by the microprocessor, memory, i1nput and output
devices, etc. are approved as independent units with a
definite number of output accesses. We will examine the MP
output system, having taken the universal 8-bit disk
FRE8OIK80A Micropressor as an example. It has 40 output
accesses. They are distributed in the following manner:
thiree outputs are connected with buses for the current
sowrce, one 1s the housing for a microcircuit, two serve for
caonnecting the output terminals of the cadence rate
generator, eight are lines of the interior data bus, sixteen
are connected with the lines of the address bus, and ten are
output accesses connected with the MP control panel and serve
as connections to the external control buses. The functional
value of the latter outputs consists of clearing the receipt
of information from the external busi reflecting the
indication of the transmission of information to the external
busi the transfer of a BIS to the initial condition: the
clearing of the indication of readiness of a peripheral
device for the exchange of information: the interrogation of
peripheral devices about sending data and addresses to the
buses; the interrogation of peripheral devices whether the
microprocessor 12 serving them (Interrogation about the
poseibility of an interruption);: clearing for the serving of
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a peripheral device by the microprocessor; and
synchronization.

Large integral citrcuits of QZU [working storage devicesl
and FZU L[continuous storage devicesl as well as the FFZU
[Frogrammed continuous storage devicesl and RFFZU
[Reprogrammed programmed continuous storage devicesl make up
the base of the memory system of the MPE IS which is external
in relation to the MF.

The 0ZU serves for storage of data appropriate for
processing, the results of computations, and, in some
microprocessor systems, also often changing proagrams. The
OzZU attords carrying out both recording and reading of words,
and, moreover, the time necessary for access to one of the
cells of the storage does not depend upon its address. bhen
the current is switched off, the information which has been
written in the 07U is erased.

The FZU is the device
in which the basic
operational program of the
MF and several constants
are stored. One can only T — Y e e =
retrieve from the F7U the - P e :
words which are stored Lii L
there, but one must not s> L

input new words and erase  —— S 5
or replace words already i S Yooty T
recorded there. AX Ry o

The PFZU differs from
the FPZU in that the user
independently inputs the

contents by using a 2“
programming device, but he

can do that only one time.

A memory, the programming

for which 1s carried out . 3

by the user by burning the Puc. 2. KoHTponnepsl ASTUHKOS Nepswu-
nichrome connecting strips HOR HHPOPMBUHHI | — ABSNOHWA; 2 —
by a pulse of current one nepemewennn; 3 — HaNpRMANKS.
time during the operation

of the system, serves as

an example of such a FPZU.

The RFFZU, also Drrawing 2. Controllers of
called an erasable FZU, transmitters ot information:
permite repeated erasing 1 is the pressues; 2 is maove-
and rewriting of ments 3 is voltage.

information using a

programming device. Erasing of information is carried out by
means of ultra violet radiation, and recording of information
by means of electric signals in some such devices.
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The address and control buses and the data bus are highly
significant accessories of the MF and the microprocessor
system. Information is transmitted only in one direction on
the address bus: from the MF to the memory modules or to the
information input-—-output device. If the bus is made up aof 1é
insul ated lines, = &5 536 various combinations of binary
bits or addresses may be transmitted on it. Each of these
corresponds with a definite memory cell. The output to the
address is provided by the appropriate code interpretor.

The data bus is a bi~directional bus. Data is transmitted
on it either to the MF or out of the MF. The significant
distinctive characteristic of the data bus is that simultaneous
transmission of data in both directions on it is impossible.
Such procedures are delivered on time by usinag time
multiplexing.

The controlling bus is for the transmission of siagnals
which provide interaction and synchronizing of the operation of
all of the modules of the microprocessor system and internal
sections of the MF. Moreover., one part of the lines of the
controlling bus transmits signals being output from the MF, and
the other being input to it. The merit of the bus structure of
interaction between sections of the MF is the possibility of
inputting new memory modul es, peripheral devices., and other
elements into the computer system.

A new Standard establishing the design and make up
procedure of nomenclatures of intedgrated microsystems was
introduced in 1981, In compliance with this Standard, new
microprocessor complexes have a four-value number for the
particul ar series (1800, 1801, etc.). Special codes defining
the functional value of the microprocessor RIS are provided in
the new'Standard.
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DIRECT YUOUR ATTENMTION TO FIELD TRAINING

In the year of the XXV1II Congress of the Communist Farty of
the Soviet Union, the rocket troops of the battery commanded by
First Class Specialist, Captain 0. Alensyutin, strive to have the
unit assigned the "excellent"” title. The troops have opened up
the competition for the achievement of high t+inal results in the
accomplishment of each training assignment and each quota.
FParticular attention is being directed to the improvement of
tield training.
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A march in

the area

of the launching position.

Fhotos by A. Stepanov and M.
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THE ENMGINEER’S SILIDE RULE
Lieutenant Colonel S. VYVorushchak

In the Issue bMo. 9 of ow Journal in 1984, under
the rubric "The RHapidly Developing Tide of Innovators",
information about the RIL-Mhv [Expansion unknownl {(l.ow-
Level Bridaes) Slide Rule was featured. In response to
readers’ regquests, Lieutenant Colonel 5. Vorushchak
relates in more detail about the rule’s design and use.

In the data introduced on the slide rule, changes which have
come about in recent veare in the classification of calculated
loadings., 1n the design of low—level bridges., in estimating
methodology. in the means for mechanizing the construction of
bridges., and in the preparation of designs. In Drawings 1 and 2
are shown the face and reverse sides of the rule (It may be made
of plastic, plywood, or of thin sheet metal), and the slide is
shown in Drawing 3.
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FZMK -

Manufacturlnq

(1) Work Frocedure . RIL-Mnv

' I g 11 I Minimum length span 11 Choice type span design

V tlo d butt (1 min) according to and bridge length (1)

_' Type erosion conditions of
1 min lspan £+ (V¥lows: hs soil type Diameter timber dk

TvpeEi design o |Rate of flow (v+10w1:f at butt dk cm

jgoil | w |Depth (hl 1
R [
| %.g Fine sand Merl min | Type Span design
i e || [Med. sand JM kKE= Cross—-wise unit ™
Y O,W g Coarse sand Mm/ BFF=Gimple beam unitl M

Type 111l Typel] IV L | k= "¢ Sm. gravel BSF=Cmpound beam unit [

span span = | Sandy loam| M OE =Indiv. elements M
Hesign design] M| g & ¢ | Loam ¢

Amount: mount SZ}-";-—‘ a Hvy loam

conetrhﬁq_on%trlqu &7 E o Clay l M

. o
inti-ls. nt ls+,:- n L Hvy. qgravel_|M
A Y Y
m 5
11T M+g. timeDFor v qu. time for constr. \V Sets of forgings and
Lin for PZME* with tor first span ot nails

| one LRV bridge (Tm+q) Set number F
- Lin  |Bridge length (L) Brdge lngtH M Set Contents i
Type constr. No.of LRY at FIME 1 2 3%moreRiver dp{]ﬂ—spk d=16-18 1-45(

BFF. KER. M |Tvpe span constr.TmfgTmfaimfg Ht. sppté M-spke d-12 1-20¢

BSF " KR he] |br 2.7ht Set No.: -bolt d-18-20 1-35C
| O " BFF thrl [hr 2.7hr| —on brdc —crampd—-16-18 1-400
[ Tmfqg ESH thrp (hr 3.2hr| constr nails d-5 1-15d
Mfag. time (Tmtqg) l i hr O h hi- 2.2hr —on mfqg nails d-4-5 1--100
where F-no.of LK brdag.

J _constr.

point for bridge construction
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(2) ' N e RIL—-Mna

Work Frocedure | VI Brdge Constr. Time |[Filing desigr Filing desidnlongitudinal
Type constr. materialsy of supports of supporti stability of ||
VI kMg "C" type Suppt ¥|L by use of KMS
TBrdage constr.] | -USH | lsuppt 5(2 1{ 50
resources | —kMS "Q" type | [Suppt |8 X '
A ~Maple | |suppt3|e
p PP
’ Testr
Tcstr | Constr. 1 £50
VK ' time (Tocstr) _[j b
FVIT Feqgqt. tor trnspt.
i | vehicles
Span lenqgth | Ht. of span (1)
Amount constr Amt. constr. (1) \ H-2
to transport 5' Veh. trequitred: i {(Note with
g | —-4-5 T| Jlunits ] :
Mo. wehicles -7-8 T| junits foundation}
-12 T _Junits ' 1 )5S0 1=3.9
|
|
Correction coefticients at time of
completion of task
1.Under night 6. Brdge constr
conditions e 1L withs:
Z.Working in —flow rates to
gas mask =l 0.5 M/s—1.0
EZ.Working in 0.8-10 M/ig=-1.2
QZk* -1.25 1.0-1.5 M/s-1.2-1.5
4.Mf. ME* ftrom: 1.5-2.0 M/g~1.5-2.0 1 {50
—frozen -1.25 Water dpth from :
materials -1.25 above
—hard ol o sl
materials -1.65% 7.When erecting
5. When erecting two—-1ane brdges
in winter with VSN =N )
ice =g = : 1
*. s - o -
Oz, = Winter clothing
ME = Construction materials
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Ir the beginning. the necessary scale 1s laid off., and then
openings are cut in the face and in the reverse side, and
notations are made on it. The membranes rub against each other,
and form a clean lining {(Or slide). Therefore, the numbers on
the slide write their own uniqgue template.

For an illustration of the use of the rule, we will offer
the 4ollowing example.

Conditions. The commander of an enqineer unit has been
assigned the task of building a low-level bridge with a lenath of
140 meters with a load capacity of up to 55 tons. In the unit,
there are desians for 40 meter bridges with a span of four
meters. In order to accomplish the task, it is necessary to
prepare a supplementary design of 100 meters of bridage. From
data obtained in engineer reconnaissance, 1t is known that in the
area where the biridge design is being prepared there are pine
trees with an average diameter of 30 centimeters, the greatest
depth of the navigable channel is three meters, and the bottom
and bank are =zandy loam.

Solution. First of all it is necessary to determine the
minimum allowable span for the bridge according to the erosion
conditions on the bottom. In order to accomplish this, on the *
Field I on the face of the rule, with the slide we establish the
value of the flow rate (1.9 meters per second), and the largest
depth of the water resistance (3 meters), and we determine the
value of the minimum allowable bridge span (Three meters). In
order to choose the type of design of the span construction, it
is necessary to establish on Field 11 with the slide the diameter
of the available timber material (30 centimeters), and to
determine the maximum allowable size of the spans for various
tupes of construction. In ouwr case, the solution is BFF [Simple
beam unitsl for a four meter span.

On the basis of the chosen type of desian for the span
construction, and, having the forces and means to accomplish the
iob, a decision is made for the organization of the manufacturing
of the construction materials (To develop a point for
manufacturing the bridge construction materials equipped with
four LEY [S5aw millsl).

Then, on Field 111, opposite the chosen type of design of
the span construction, we establish the amount of manufactured
construction materials from a calculation for one saw mill
(1O0: 4= 25 meters), and we determine the time for manufacturing
all of the construction materials (14 hours).

The time when the materials for the first span will be
finished is a significant element, and, correspondingly. should
be considered as it relates to the loading and hauling of the
bridge materials to the construction area. This time is
determined in Field IV or with consideration of the entire amount
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of manutactured construction materials and the number of saw
mills at the manufacturing point., For ouw example (Four LRV},
the time for preparation of the construction materials for the
first span of the bridae is 2.7 hours.

The tollowing phase, that of determining the need for
foraings and nails {or the manufacturing of the bridge
construction materials and +or the construction of the bridage
respectively. As a matter of convenience, forginags and nails are
included in sets of materiale for 25, 50, and 100 meter bridges
ar in the bridge construction materials {for each. The make—-up of
the sets along with an estimate of the reserve at 207 ot the
volume i1s accompliceshed on the riaght part of Field V.

For the estimate of the necessary set of forgings and nails
for the construction of & bridge, 1t is necessary to establish
the values on the left part of Field V. the length of the bridge

evpressed 1n dimensions, the appropriate sets (140 104G D) 3
the maximum depth of the river (3, that 2.8918 The prevailing
height of the supports ( # meters) and scan the number of the

zet and how many of them there are (Mo. 9 has one set., and NMo. 4
has one set). Then, according to the amount of construction
materiale to be manufactured (100 meters), the need for forainqgs
and nails reguired to manufacture them is determined (No. 8 has
one cetr.

The time for erecting the bridge is estimated after the
decision has been made to organize ite construction.

ke propose that the construction of the bridge will be
supported by two sectors, an initial bank sector 72 meters long
with 19 supports, and one from the opposing bank 48 meters long
with 17 supportse. KMS [Sets of bridge construction resouwrcesl
are used for the construction operation, extended in a C-shaped
desiqgn. The construction time for the entire bridge corresponds
with the time for erecting a single sector of great length. In
order to determine the construction time of a sector resting on
the bank, on field YI (The reverse side of the rule) opposite the
type of bridge building means (The EMS C-shaped design) we
establish the number of supports aopropriate for the erecting
with these resources (19), and, below, we estimate the
construction time (5.3 hows).

I+ the task is accomplished under conditions differing from
the normal, correcting coefficients are used for the time
required to complete the tasks, also introduced on the reverse
side of the rule.

In conclusion, we determine the requirement for transporting
vehicles. With the slide over Field VII, we establish the apex
of the span of the bridaoe (four meters)., the amount of
construction materials that will have to be transported (140
meters), and, opposite the cateqgory the load capacity of
trangport resources (Four - five tons) we determine how many
vehicles atre needed, ar 32 (For the transport af 100 meters of
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transport of 40 meters of

-y

construction materials, 223

« and, proportionately,
materials.
[
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THE EDITOR'S EDITORIAL
OUR FLANS

At the close of last yvear. the editorial statf went out to
the readers with a reqguest to answer the questions on owr
questionnaire: "What should be the nature of ow Journal in the
coming vear?™" The editorial mail brought brief answers to the
questions, and also some expanded ones with an anailvsis of our
work, and favorable answers, and critical answers, but all
without exception were well-—-meaning. With each answer one could
feel a2 genuine interest in making the Jouwrnal an interesting one,
and the publications therein maximally useful and eftective. UWe
are trying to take many proposals of readers into consideration
while we are doing our planning for the future of the Jouwrnal.

During the current vear, 1n the traditional rubrics "The
Foute Plarches of the Five-vear Flan" and "Along the Road of
Scientific and Engineering Frogress', we continue the narvation
about the pozitive changes in the life of ouw society. about how
the arderse of the Farty and the Government, which are divrected
towards strengthening our National defense, are implemented, and
about the achievements of science and engineering. The articles
about the experience of advanced military complexes., repair
enterprises, and military training institutions, about the
introduction of the achievements of science and engineevring.
about the latest methods of organizing production, about the
battle for guality, etc. are planned to be published under the
logo "The Achievements of Scientific and Engineering Frogress in
Terms of Their Fractical Significance".

A large place in the Journal will be assigned. as formerly,
to the propaganda data which have recommended themselves so well
in the past in socialist competition and were directed towards
intensifying military training: the battle for effective use of
training time, the increase in the Jquality of field, air., and sea
study, and the skilltul ownership of materiel and weapons.
Additionally, 1t is very important that in the wuits, on the
ships, in the enterprises there should be created conditions ot
the participants under which each person can see his own work
within the collective work, for example, in the mastering of the
care for new materiel and in the economizing of resouwwces. And
the editorial staff sees as one of its tasks that of making
everything that 18 valuable and that is related to things
worthwhile a property of the common ownership.

The acceleration of the tempos in the scientific and
engineering development of the country. the tranformation in the
life of the FPlans for scientific and engineering proqgress., the
battle for savings and economy are all meaningless without
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tocusing one’s attention on an understanding of the human factor.
Our Journal continues the publication of outlines and sketches
about enaineers and technicians who are innovators. and masters
of military matters whose daily labor with complete dedication
and with creative penchant facilitates the national defense of
our State.

Freparedness ot complex combat complexes for immediate
deplovment, the accuracy ot ftire, and the conformation of the
highly mobile subunits and units are provided by the efforts of
many people. 0On the other hand., carelessness, a slack effort,
and 1rresponsibility of one person may lead to a zero effort on
the part of manv. Thie is the reason that the matter of
diecipline has become such a big problem today. The Journal is

planning to publish data disclosing the interrelationship between

dicscipline and technology.

As 1in the past, such traditional themes in the Journal as
construction and the military use of all types of materiel and

weapons. the methods and means of engineering support of military

activities, the improvement of the materials base for training.

engineering and technical services., the experience of operating

and repairing materiel and weapons, and invention and efficiency
promotion will continue to appear.

Mew aspects of the i1llumination of these themes are
suaagested by the reader to a large degree. And, the agreater his
interest is stimulated and the more actively he thus takes part
in the work of the Journal, the more the editorial staff is able
to respond operationally to the matters that are interesting to
many .

For example, in the current vear. as evident from the mail.
information published under the rubric "For Those Studving the
Computer" attracted the attention of readers. This is
understandable. Today, 1t is impossible to think of a single
area of human activity —— whether it be production., scientific

research, or the training process —— where computers would not be

used. The Jouwrnal continues to publish information under that
(A o) U= The new cycle will be devoted to microprocessor systems
and their use.

Information under the rubric "In the Armies of Capitalist
Countries" engenders an unflagqging interest on the part of
military readers. We continue to publish information under this
rubric about the acceptance of new materiel models into the
armament of such countries, and about military enqgineering
SUrveys.

In response to the requests of many of our readers, we
propose broadening the amount of reference material. Lists of
recommended literature, annotations, and reviews of new books
will be added to the individual articles. Also, we will publish
announcements about the arrival of new books in the "Military
Book'" store.
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And, as always, the editorial staff hopes to receive the
kind advice and assistance of ouwr readers.
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IN THE MILITARY DISTRICTS, GROUFS OF FORCES, AND IN THE FLEETS

In the Ked Banner Facitic Ocean Fleet, the personnel of the
excellent Anti-Aircrat+t Rattervy commanded by First Class
Speciralist, Captain Ye. Suchkov, and competing under the logo: We
will ful4ill the decisians of the XXVI1 Congress of the Communist
Farty ot the Soviet Union. and we trustworthily protect the
achievements of Socialiem!", anew have demonstrated a high
mastery ot etfort. At recent combat tiring exercises, the troops
got an "excellent” rating for every rocket launching. As alwavs,
the materiel and weapons on the training ground performed
reliably.

Focket weapons on the march.
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Captain Ye. Suchkov and Crew Chiet Specialiet First Class,
senior Lieuwtenant 0. Filimonov.

Launch!
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Senior Lieutenant V. Levchuk,
Specialist First Class and the
Chiet of an excellent crew.

Fhotos by A. Aboronov and A.
Romanov
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FOR TRAFFIC SAFETY
ATTENTION, THERE IS A GLAZE OF ICE ON THE ROAD!
Major A. Kuz min

In the transpiring winter—-spring weather period, even more
attention and caution is required of drivers than in the depth of
winter because the iced-ovetr road now, in addition., is covered
with melted ice water, and has hecome extremely dangerous.

First of all, one must remembetr that in the spring one must
drive in such a way that sharp braking action is completely
eliminated. When a situation develops in which one must apply
the brakes, it must be done as smoothly as possible, not using
the clutch (The transmission of the rotating moment to the drive
wheels preclude their being locked right up to the time the

vehicle comes to a halt). Then, the probability of skidding will
be less, and the strip of road over which the braking takes place
will be shorter. But also in this case, one must remembetr that

using the braking action of engine comptression does not preclude
skidding, and, if the strength of the traction of the wheels on
the road turns out to be less than the braking action, slipping
is inevitable.

It is desirable that one should brake before he reaches an
ice-covered portion of the road. I+ he has not been able to see
the dangerous section soon enough, it is necessary that he not
run through the area without trvying to do anvthing to avoid a
skid, but should use spots whetre there is no ice to slow his
vehicle down if it has become difficult to control (To this end,
the shoulder, which one can drop the right wheels off onto and
drive on with at least that side of the vehicle, is useful).
When braking. one should grip the steering wheel firmly, and
never, under any circumstances, allow the wheels to lock.

On snow covered and dirt roads, it is advisable to use a
knurled track. But, it should be remembered that, in a track
that is too deep, one can graze the housings of the drive units
or of the steering mechanism on the high center of the road.
Theretore, desirably, the speed should be held to 40 kilometers
per hour. I+ a deep rut should be an obstruction, the vehicle
should be halted, and pine branches ot some other available
material should be put down., Drivers which take sand with them
during the spring season of bad roads are cortrectly approaching
the problem. It can be very useful when one is beginning to tow
a vehicle during the freezing time at night on a road covered
with ice.
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Sharp objecte may be located in a deep knurled track under a

layer of dirt and snow. In view of the fact that it would be
impractical to probe the track., the vehicle should be driven at a
cslow rate ot cspeed. I+ a front tire should be punctured, the
driver chould grip the steering wheel firmly with both hands. In

order to preclude cswerving and to hold a vehicle in itse traclk,
one should simply let up a little on the feeding of fuel., and.
atter the "swerving'" has stopped, cautiously begin to apply the
brakes.

When travelling cross—-country and over virgin unaltered
terrain with its deprescsions, soft dirt fills, and other similar
obstacles, i1t 1g desirable to drive around them. I+ the obestacle
is such that one can not drive around it., they should be crossed
with only a small amount of fuel being fed, and at an almost
direct angle. Under these circumstances., one should not turn the
steering wheel sharply., and never shift the tramnsmission. An
attempt to cross such an obstacle at a sharp angle may occasion a
csignificant twisting of the vehicle’'s frame, and, as a result of
this, damage to the fasteners of individual components as well as
to the componentes themselves may occur.

On a hilleide, one should choose, wherever pocscible, a road
with a thawed-out and dry soil surface. A vehicle may slide on
wet qround. In order to prevent flipping a vehicle over., the
di-river should be constantly ready to turn the steering wheel in
the direction of the downhill slope. Deep ditches, on the bottom
of which water has collected under the snow should be driven
around at slow speed in order to avoid the jars and jolts which
are dangerous for the parts of the power train and the engine.

Often on a snow-covered clay section, the drive wheels spin
or go i1nto a skid, and a danger of slipping into the ditch has to
be dealt with. Therefore, it is best to engage forward drive
axle, to shift into the lower transmicscsion range, and to drive at
a slow cspeed without stopping or braking while avoiding sharp
turne of the steering wheel. In especially difficult sections,
it is necessary to use available materials (Brushwood., stones, or
gravel), and snow chains as well.

In driving around barriercs over plowed fields covered with
spring thaw water, it is better to go in the lower transmission
range with an even and unchanging feed of fuel. It is necessary
to drive along a furrow or at a sharp angle to one.

Az a rule, small areas of spring flooded meadow may be
crossed with a start without using the lower transmission speed
range and front wheel drive. It i not decirable to drive in the
tracke of a vehicle which made the crossing earlier. I+ one
does, the laver of sod will be ruined, and the track will be
deepened. If the drive wheels of the vehicle, nevertheless, have
spun, it is driven out after materiale found at hand have been
put down or added. UOne should keep in mind that., in the given
case, "surging forward! with a vehicle, with sharp engagement of
the clutch and increased crankshatt speed, usually worsens the
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situation since the wheels dig deeper into the around.

I+ the rear wheels on one side of the vehicle should begin
to spin, it is recommended that one should brake the wheels. Thisg
causes the rotating moment on the spinning wheel to be
transferred to the non—-rotating wheel. After one or two
attempts, one is usually successful in driving the vehicle out of
the problem area of ground.

When getting a vehicle stuck in a depression, the method of

"rocking" is used. This coneists of rapidly shifting the
transmission back and forth from forward to reverse. I+
"rocking' does not vield any results, it 1s recommended that vou

should cut of+ the edge ot the depression and place drvy branches,
cinders, stones., or cruched bricks undetr the drive wheels.

it 15 necessary that one drive a vehicle extremely carefully
on untravelled roads i1in the forest, trving not to collide with
high snow—-covered butts of trees and brushwood lving under the
snow so as not to strike these objects and put steering linkage
and pipe lines of the brake system out of commission., nor to
damage the radiator., o0il pan, or the housings of the drive units.

I4 conditions require driving over bushes or small saplings,
it is necessary to choosze a route without stumps or deadwood. It
is recommended that glass, headlights, and parking lights. the
radiator. and other parts of the automobile which may be damaged
be covered with plywood, cardboard. or branches. One may drive
through a tree—felling area only under the greatest of
emergencies, and then when it is possible to maneuver freely
between the stumps.

I+ one has departed on a solid road, one should then. by
depressing the pedal a few times, dry out the water soaked brake
shoes., The water which has leaked into the area between the
brake shoes and the brake drum i1s in a way a kind of lubricant,
sharply reducing the effectiveness of the brakinao action. Having
made certain that the brakes are operating normally, one may stop
this trial braking done to remove the moisture.
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Vovennaya kniga [The Military Book (Store)l —— By Mail

The "Vovennaya kEniga —— Ry Hail' Departments of the Houses
and Stores of "Vovennava kniga” are accepting orders {for books on
all divisions of the subject Flans of the Military Fublishing
Houvse and of the Fublishing House of DOSAAF [All-Union Order of
the Fed Banner Voluntary Association for Cooperation between the
Army, Air Force, and Navyl, USSR with the exception of military
art and military memoirs literatuwe for which there is a greater
demand. Additionally., the Departments send out by C.0.D. books
which are in stock on military atfairs, military materiel,
military preparednesse matters, on the rear, on construction, and
on civil detftense.

But, do vou know how, dear beook loveres, to order literature
trom the "VYovennay kniga —-— By Mail" Department? In order to do
that, it i€ necessarvy to write the author’s name, the title of
the book, the publisher, the vear of publication, youwr family
name and postal address on a special card or post card. The cost
of the bookse and the pastal shipping charges are paid when the
printed matter is received at the local signals section..

fAddresses of the "Vovennaya kEniga —— By Mail'" Departments:

480091, Alma-Ata, kKirov Bt., 124.

Viadivostok, Leninskaya St. 18.

Fivev, Boulevard Lesi Ukrainki, 22.
Fvvbysheyv, kKuybyeshev S5t., 91.

1921186, Leningrad, Nevskiy Frospekt., 20.

290035, L'vov, Belotserkovskaya St.., 2a.
220029, Minsk, Kuybyshev St., 10.

113114, Moscow, Danilovskaya Naberezhnava, 4a.
630076, bMovosibirsk, Gogol®™ St.., 4.

270009, UOdessa, Ferekopskoy Divizii, 1&/6.
226011, Riga, Frysh®van Baron St.., 11, ‘
244018, Rostov-na-Donu, Budennovskiy Frospekt, 76.
LZ2e62, Sverdlovsk, Lenin St., 101,

700077, Tashkent, Lunacharskove Shosse, 61.
280007, Tbhilisi, Lenin Square, 4.

720001, Frunze, kKivevskaya St., 114.

680028, FEhabarovsk, Seryshev St., 42.

672000, Chita, Lenin St., 1llla.

The Directorate of RBook Trade, GUT [Chief Directorate of
Tradel. Moscow, LSSK.
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TECHMICAIL. TRAINIMG EQUIFMENT
EXERCISES ON A TRAINING SIMULATOR
Liesutenant Colonel VY. Ared’ vev, Graduate Engineer

The Mechanic-Driver FTS-2 Training Simulator was desianed
for introductory training, but it may be used for training Third
Clase Mechanic-Drivers aleso.

The cab of the simulator 1s a single-seat closed tvpe. A1l
of the simulators of controls are situated in the same position
as they are in the actual vehicle. The electrical terminals
compartment is located in the forward part of the cab. The
instrument support beam with its data display board., the
instrument panel for the mechanic-driver, the control panel for
the distribution box, the engine running-time meter., and the
manometer simulator of the air-release system are located beneath
the windshield opening. One-way-talk communication loudspeakers,
a2 sound-type alarm, a loudspeaker {for sound-imitation of the
operation ot the engine. and a conral stick simulator of the
drive control levers are mounted on the forward inclined plate.

Commands transmitted by the instructor and errors committed
by the students appear in light on the data display board. It
consiste of panels and 18 transparencies which have appropriate
inscriptions. When a mistake is lit up on the data display board
of the training simulator, this ofters the possibility of using
thie information for sel+ instruction.

A schlieren projector installed in the simulator above the
work station of the trainee simulates the situation. It consists
of a frame with a chassis and a hold-down mechanism fastened to
it as well as a point-source light, a spheric transparent disk (A
model of the local area), and drive mechanisms. The digk is
driven by two electric motors. Each of these is connected with
drive rollere through a clutch and reduction qgear. The control
of the rate of movement of the disk and of the turns it makes is
initiated ftrom the work station of the trainee.

Turning on the training simulator, control of the trainee’s
activities, and the rear operations of approporiate regimes are
carried out from the instructor’s panel. Communications with the
trainee are initiated with commands using both sound and light.
The sound commands are given when it is necessary to make the
task more difficult or to find out the route of movement which is
being simulated by the schlieren projector on the display screen.
For this purpose, a microphone is located in the well of the side
wall of the panel housing. The instructor simulates emergency
regimes with the light commands, tuwning the appropriate tumblers
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tor that purpose.

The light board of the panel permits one to test the
position of the control devices of the training simulator, and
reveals errors to the instructor. The pulse meter records the
numbet of arrivals trom the assigned route of movement.

There are tour disks in the training set. The fundamentals
ot driving are developed using Disk MNo. 1: starting from a stop.
shit+ting the transmission, twns i1n the driving movement,
braking. and coming to a stop. With the aid of Disk No. 2. the
trainees are tauaght to cross obstacles and limited passagewaves.
bihen developing skills in crossing water barriere, in hauling
vehicies on a water—-crossing conveyvance and in making crossings
with materiel, as well as in driving vehicles in water, Disk No.
2 ois used. The training in the accomplishment of all of the
enumerated operations 1s carried out with the aid of disk MNMo. 4.

Im the initial training. the entire training program is
divided into three phases: the preparatory, the basic, and the
concluding phases.

The Training Simulator for the PMechanic-—
Driver of the FIS—-¢ Amphibious Tracked
Transporter: 1 is the Instructor’s Fanels 2 is
the Cabi 3 is the Schlieren Frojectori: 4 is the
FProjection Disk: and 3 is the Screen.

In the preparatory stage, the general construction of the
Training Simulator and the safety measures for use when
conducting training on it are studied. The trainees develop
skilles 1in their actuation of the control devices when readvying
the engine for operation (Summer and winter), in starting the
engine, and in starting up from a stop (on a level surface, up
hill, and down hill). It is necessary to strive for a cotrect
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beginning for the mechanic—driver, to teach him to actuate the
levers and pedals of the drive svstem, of the engine fuel pump,
of the main clutch, of the transmission, of the planetary
steering mechanism., and of the control stick. The trainee should
not let the control and metering instruments out of his field of
vision, and should be able to guickly and correctly evaluate what
they indicate.

As a rule, on the first training sessions the mechanic—
driver will torget to check the position of the control levers
and pedals. to give the sound sidgnai. to release the air out of
the fuel system, and to turn the crankshaftt before +eeding more
fuel. The oil pump is not always started simultaneously with the
depression of the starter button or the button +or the air
starter system. Before the engine is tuwrned oft, the rpm of the
crankshaftt should not be reduced (Up to 80O rpm) and with
subsequent operation for 1Z2-12 seconds. The supervisor should
pay particular attention to how the studentse do this.

The objective of the basic stage is training 1n drivina the
arphibious tracked transport on land and in the water. In the
beginning of this stage. as experience has shown. the +tollowing
errors are tvpical. 0Often., esgpecially in the beainning of the
training. when going from the lower transmission range to the
upper range., double clutching is not used., and from the upper
range to the lower, "throttling" is not carried out. In turning.
when changing the control levers for the planetary mechanisms for
turning in the first or second position, the mechanic—driver
forgets to increase the feed of fuel. Aftter the introduction ot
"The transport has floated”, the trainees do not always engage
the propellers, and when switching the propellers to "Forward" or
"Backward" they do not reduce the feed of fuel or hold the
transfer switches in the neutral position.

In the concluding stage, test exercises are carried out in
which the level of preparatiaon for controlling a vehicle are
checked.

In the training exercises on the improvement of tikills. the
exercise supervisor should increase the difficulty of the
training task. For example, when readying the engine {for winter
operation, after the operations are completed tor starting the
preheater, one may give the input: "The ftamiliar buzz of burninq
fuel is not heard in the preheater pot'. In this case, the
trainee should switch the cut—off switch of the electromagnetic
valve to the position "Rlown out", and the change over switch ot
the electric motor (After [—~2 minutes of operating without adding
fuel to the pot) to the neutral position and repeat all of the
operation for starting the preheater. While startinag the engine
in winter, the input "Charged storage batteries" or "A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>