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The following definitions apply for the transliterated organizational entities included

in the texc:

chast’

ob’'yedineniye

podrazdeleniye

soyedineniye

Source:

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

[operativnoye ob” yedineniye] - Large-scule unification of
varicus soyedineniye of the branches of troops, which is
nonpermanent in composition and is intend~d to conduct
operations in a war.

Troop umt of permanent urgamization and homogeneous
composition in each branch of troops, which unit forms a
larger podrazdeleniye or a chast’.

[soyedineniye voyskovoye] — Combination (soyedineniye) of
several chast’ of one or various branches of troops into a
permanent organization (division, brigade, or corps), headed
by a command and a staff and including chast’ and
podrazdeleniye of auxiliary troops and services necessary

for combat operations.

Russian-English Dictionary of Operational, Tactical and General

_Militarz Terms, 1958
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vrder of Lenin Lenin-rad .ilitearr District:
Toun~ efficiency exverts, or'sonel menbers
iineer-Licuterant vV, Joballin and serseant
- L. o.anelrush wor!t i close crecatlive coover-
: atlon, _her have “aveloped a nunmber of pro-
rosals for L=provinr~ eoulinnent,
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Order of Lenin oscow :1litary bListrict:
Senlor Lieuienant vV, thromov 1s & ~ood or-
ganizer and a sikillful indoctrinator. .ore
than half of the wversonnel in the platoon
cormmanded by nhim are superiors of coxbat and
politieal trainins, The zost irmnortant com-
ponent in the successes of the vodrazdelenlye
is superlor engineering equiprent servicing,
a supject of constant concern of thils ex-
centional officer,

.'ed Sanner Odessa [ilitary Disstrict:

ron the first dars of service Tecihnical
LLieutenant A. . 1%t'iiin oroved himself to

be a trustworthyr, ni~hly cualified specia-
List writh ~reat initiative i the aoviation
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chast!', “he sircraft maintalned by hin are
alwavs »repared suneriorly for flight,
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ik THIURED OF WD CONCEr[S OF CCTCBER

(nattributed Article)

The laboring peconle of all continents on our vlanet are
triumphantly marking the S4%th armiversary of the Great October
Joclalist ilevolution. In its significance, this revolution
cannot be comnpared with any of the major events that have oc-
curred in the history of cilviliration., It shoo the edifice
of cazitallsy to the foundution and railsed the intcecrmational
liberation movezent to a new, hirher level, "It indicated to
the whole world," caid V.1, Lenin, "the paths toward socialisn,
and it chowed the Lourgeolsie that the end of its triwaph was
approaching, ™ A nunover of countrles are already noving wich
surc footing alons the road lald by Great October, Firmly
ertrenchicd In the states that presently form the werld system
of socialisa, the socialist social structure hasg proven its
~reat vitallt: in its historvemaling struzple against capitul-

isn,

e can stnte with full confidence," emphasized 1. 1.
“rezhnev in the Censral Committee's Final leport to the 24th
Co30 Conwress, "that many plans of the leberlallist aeressors
\iere folled because a world soclilalist system exists and func-
tions actively." Collectively definins the thrust of foreign
affalirs, the countries of the socialist fratermity are hav-
ins: nositive cffcets on the develonment of the International
situation, on the course of the comzon battle of revolutlonary
forces of today aralnst imnerialicr, for peace, democracy, and
sociallsr, As a result of collective measures the military
or~anization of the Wa-rsaw act countries has been fortified,

he Co50 sees 1t as 1ts intcrnational duty to pronote
the mi~ht of the world sociallst system in every way bossitle,
it 3s doin~ everything so that the fraternal countries could
expand cooveration and create a friendly fanily which the »eo-
nle of the world could view as a nodel of a future world soci-
ety of free veonles, The friendlr visits of CI'SU Central Con=-
nitter Cenerel Secretary L, 1. 3rezhnev to Tuposlavia, hwngary,
ard Zulraria have been a welchtr contribution to the worlt of
50lidifving the unit:y of socialist countries,

Yor the Sovict pecople the present October noliday 1is
roteworthy because i1t is belr:- celebrated in the year of the
nitn CI5U Conrress, ullleh has earnarlied a srandlose rrosran of
social and nolitical measures Ter the new five-year vlan, 'nmis
proqsrar: encompasses all zoheres of our soclety. It foresees a
~srouth An the material welfare and cultare of the population,




The CPSU Central Cornittee's decree "On the Further
Improvenent of the Ormanization of the Socialist Competition'
ushered in a new tide of activity among Soviet soldiers. They
are directing their bubblins cnergy toward reducing the time
necessary for attaining combat readiness, eoploying each ninute
of trainins time in achieving the desired ends, thoroughly
leaxzming about and skillfully employing and servicing combat
ecuipnent, obteining classed cualifications, and developing
invention and efficiency work., The problems of otserving thne
noral and ethical standards of behavior, performing in-house
details and guard duty, improving nilitary bhearing and personal
apvearance, and others have been reflected in the soclalist
resoonsibilities accepted,

™he socialist competition is a living, creative business,
Tts forms and methods must be inproved constantly., They must
“e uvdated with resvect to new demands and tasks, It is very
imnortant that the Leninist principles of its organlzation ~-
visibility, comparability of results, and the possibilities for
canitelizings on exverience -- are injected without deviations.
It 15 Jjust as important tc nake proper use ¢f incentive neasures
and tc increase the attention given to moral incentives, which
are beconins the nain rousing: forces for our movement forward
under the conditions of communist construction, One-man com~
nanders, political organizers, and party organizations are
obli~ated tc consider 21l of this in their worlk,

“he country of the Coviets, in which a developed soclal-
ist soclety uas started and 1s funetioning successfully for
the £irst tine in history, 1s entering the 55th year of its
existence. Its economic might is greater than ever befcore,
™e unity of the Soriet neople, which they demonstrate through
neroic labor, unanimous approval of the wlse policles of the
Comrmnist Party reflected in the decilsions and documents ~f
the 24tr Consress, 15 monolithic as never before, Our pe Jle
see a vledze for ccnplete fulfillment of the tasks posed for
the uerzt five-year nlan in the policles of the party and in
its scientific rnanarenent, which embodies clarity and firmmess,
Leninist nur»nosefulness, and lorical order,

iaborinre selflessly An various sectors of c. m st con-
struction, the Soviet neople are avplying thelr efforts to see
that the defense of the country would be stronzg and reliable
at all levels and in all occupations, And this is understand-
able, Althoush the forces of imperialism and reoctlon are
l.-ing their vpositions they do not shy awvay from attenpts to
plice obstacles in the path of the allepecople!s revolutilonary
restoration cf the world becun by the Great October Hevolution,
They continue to fabricate acuvte, critical situstions that
ure laden with serious consequences for the safety of peoples,
Zspoclally tyopicel is the agressive political course of the
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USA, which has generated a barbarian war against the people
of Indochina, and which stimulates Israeli extremists,

@izh alertness and constant readiness to protect the
v historical achlevements of Great October are the most important
3 tasks of the party and the people and will continue to be so
in the futuvre, !e have no territorial claims against anyone,
JJe threaten no one, and we are not planning to attaczk anyone, .
. We stand for the free and independent development of all peo- :
vles., 2ut let no one try to sveaXx to us in the language of E
E ultizmatums and force. 3ut if ignoramuses do arise and embolden :
toward disrunting the ensnirited labor of people in countries :
of the socialist fraternity., they will be met with inescapable i
1 destructicn, Togmether with their brothers-in-arms in the armies E
3 of the Warsaw Pact meriber countries, Soviet soldiers are al- ’
ways prepared to fulfill this noble mission,
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GRICULTURAL IMMUIPLENT

A, Lelyubov, Deput,; Director of the All-Union Scilentific
Research Institute of Agricultural HMachinery,
Candidate of Technical Sciences V, Fedorov,

Chief of the Institute Department

"Consider a significant increase in agzricule
tural production and more complete satisfac~
‘tion of the population's mrowing demand for
food products, and of industry for raw mater-
ials, as one of the most important tasks of
the new five~year plan."

Tron the Resolution of the 24th
CISU Congress on the Finaaclal
Report of the CPSU Central Con-
nittee,

In the T*nancial :leport of the CFSU Central Connlttee
to the 24th Coasnress Conmrade L,I, Zrezhnev emphasized that
the vac~ ~f unlift of the whole economy of the country and of
lnnrovi. the welifare of the Soviet people depends 1n many ways
or. the s. cessful development of azgriculture, During the five-
year nlan the average annual agricultural production volune
will increase by 20-22 percent, This means that agriculture
nust produce an annual avera~=e of 16-18 billion rubles! worth
of ~oods more tnen in the last five-year plan using the sane
asroduction s»hace., Fortification of its material-technical
hase and all-vossible intensification of agricultural produc-~
tlon are the decidins conditions for the further uplift of
arx»iculture, 'The list of agricultural nachines already ex=-
ceeds 700 brands today, Ve tr1ill treat only some of the nodels
that are in use already or which will be delivered to rural
laborers in tne next few years,

e nost labor-consunntive overation in the industrial
crecle of arricultural wori is plowing., The nost lmnortant
conditior for obtainineg hirh rields 4is conducting the plowing
in the ontirm:r srrotechnicallyeprescribed periods, The ap-
nearancs A7 ¢ _p*ul tractors made possihle the employaent of

machln- ... . % an enlarced operatin~ width and, sinulta-
neous., *© - “nrrease of workine sveed, For example, the

LeP00 crovsi. ed eil~ht=body plow pdrovides for hich-quality
nlow.os - . o0+ 2t up to 10 kilorceters per hour, 'The use

of hyore Ac grresings An modern plowus led to the freelins of a
54710 1~41¢ utbur of asricultural worliiers who nad previously

served as _!ow own2rators,
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‘e iuhicition 0 the Acrievenents of the

USoD Tationnl) Zcorormyr:  Llewr machlnes beins
sunnllied vy industry to rural laborers are
a merronat exnivlt on an onen-alr Hlatfors
at the " echanication and clectrification

of .~riculture" Havillion,

he newr unified ”ul iwu“vo e »lovs, whicn contain fror
tarce t0 ei~ht bodiies, differ favoradl: fro: the nrevious ones
i~ a number of cdesi-m feal urea. ™Meir franes are velded outb
o tnin-ualled, curved structural sections of low-alloy steel,
‘ne body standards are dronefor~ed, The machine units are
fumnicned with weare-resistant, self-sharnenins shares, Plows
with revolvins woricin~ marts, which are »nresently in the
ceovelonment sta~e, will ensure Rish quality plowing,

"*f1e nent oneration acter »nlowing is 501l lcosenins ané
reed disvosal, Industrr 15 sunnliyin~ varlous machlne units
20> this »urmose, irncludin~ cultivators nredozinantly of the
rounted trrme with interchan~eable woriins varts, Thelr worliing
itk 1z 2,7 to 5,0 meters., Murrow cultivators with fertili-
~er=iictritutin~ wnlte malie 1t vossidvle to combtiine furrow
treotrment ond annlicaltion of =ineral fertilizer to the soil,
=ofuction of scarifiin~ cultivators ulth revolvins worliiinz
masts, ttich malle 1t vossible to worl:t the soll even btetter, is
sesinnins, Unecial flatecutting cultivators that leave a
ciubmle o tihe fieldd surface have been nlanned for resxions in
tiict tihe ol o sutdecied to uind erosion,
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™he fleet of modemmnmachines ensures full mechanization
of the sowing of all crops cultivated in the Soviet Union, The
sowing machines employed for these purposes can work at height-
ened gspseds and perform Arill and narrow-rowed sowing for
Srain crops, square-nest sowing for corn and cotton, single
soalin sowing for beets, and wide-row sowing for vegetable crops,

Improvements in machines of this type are following the
course of meXing them multipurpose and increasing their working
speeds, For example, the new SZ2-3.6 sowing machine seeds grain,
flax seeds, grasses, and soy by the normal and the narrow-row
nethods at speeds of up to 15 l:iloneters per hour, 3Seet seeders
can be used to sow nillet, buckwheat, beans, and vegetable seeds.
Renovable attachnents created for corn seeders make it possibdble
to sow so0y, nelon crops, beans, sunflower, and peanuts, The
machine units are furnished with autozmatic control devices.

Combined seeders have been developed which will be able
to fulfill several operations in one run (seeding, fertilizer
apglicatlon. soll pacliing), while precise seeding machine units
will malze it possible to reduce the norms for seed expenditure
by two times, The S[l-6 six-row notato seeder, which has a
productivity of 8 hectares per worier day, will be used in
Tlace of the Sli-i mounted four=row seeder.

™e need for further chenicalization of azriculture was
esnecially emphasized both at the July (1970) CPSU Central Con-
nittee lenuc and at the 24th C-SU Conzress, Industry 1s stead-~
fastly increasing the supdly of chenical, mineral, and orgenic
fertilizers, linins naterials, as well as various toxic chem-
icals for protectins »dlants from diseases, pests, and weeds,

s ineral lertilizers are apvplied to the soill with bhasket-
1ille spinner Yroadcasters nounted on the chassis of trucks or
on suspended nmachire units, IT™M=4,2 fertilizer distributers
Joined torether into a machine unit are =2lso enmployed for this
duroose, The toteal working width attains 16,8 meters, Spin-
ning devices svread fertllizer evenly enourh in a strip up to
12 neters wide at speeds of 8-10 and even 15 kilometers ver
hour, The loading capacity of the new 1-32,G machine is 4 tons,
A nodel witk a 6=-ton loadins capacity 1s also being developed.

Orranic fertilizers sre anplied to fields with trailer-
tyoe machine units, vhile liguid manure i1s introduced with the
AMZh-2 nower~-driven spreader end the EzhV-),8 trailer type,
Scon they will be revlaced by a —achine with creater capacity
(3.4 cublc neters). “he self-losdinz, hirh output A2UZ=f ma=-
chines trthich have an S-ton loadinr capacity, have been desirned
fer introducins~ reducing argents into soil -~ dolonitic and
nhosdhorite —eal, cerment nowder, and shale ash, A nachine of
cimilar tyne that unites with the =150.. tractor has been

10
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orevared for nroduction., '‘he apnlication of liquld nitrosgenous
fecrtilizers and herbicides has also been mechanized, In addi-

tlon %o she GAX!-8 herbicide-anmnonia nachine, the inmproved multi-
surnose JCU nmacinine is bheins supplied, An outfit of nachines ,
ic teln developed forr introducinz enhydrous anmonia into soll, 3

e new liiva 5.-5 combine 1s furnished with .
10C horsenouer en~ine and has a throush- ’
ut canability of 5 idlosrans of srajn ner

bld

Tture 1,

ndm.

Mare . e musihhn T =2 notato rarvestins comxtvine
i~z out the noitatoes an? cleans the” of
tovs and coil,

Jlanss are treated - 1““ nrotective clemical corpPounds
Ttochararers, dusters, sce ressers, aerosol renerators, and
’*-*~“‘o:1. ZsHecialyr o ﬁ uze 1s made of hizheproductivity

> or=rounted OVI=1lA for treatirr field
one s, the UVl Tor orciardzs, and the svecial CV=4 machine
21t e fhat simultaneously treats three rows in a vinevard, and
o4 raenives Jhen comhired uwith the AZ) and 325-10 nachire E -
’ "‘ic* —cchanize solutlior. vreparation, these machines .
coe s “le to raise lator nroductivity simmificantly in !
Ao cct‘o: ove*ationu ard to imnrove the auality of fileld treat-

.orcover, the $0531hHility has avoeared for conversion to -

e é

c 1 ~re

chrestin fang e the t act
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so=0alled low=volume sprayin~, which provides a greater savings
of the treatment liouids, Tor exanple, the standard for liguid
exoenditure in treating field crops with the Or=-450 sprayer 1is
only 5-50, as opposed to 100~-(00 liters per hectare for hose-
tyve sprayers, with the use of the new nmachines in oxchards
the erpenditure of treatment liould decreased from 1,000-2,000
to 250-500 liters per hectare,

Tisure 3, The Alllr=% machine enriches soll uith vowdered
lizin~ materials,

Td~ure L, _ounted on & notor veiricle, the .llA=3 broad-
caster ammliec miineral fertilizers to fields,

»tifleial (soriniiler) irrimation is beconins more and
mere simificant because 1t ensures hirh, stable jyields., ~or
irri~atin~ 32al1) fields s»rinlilin- eoulnrent 1is used that con-
tains detachable »inelines on which revolvins~ sorinlilers are
situnted at cexrtain intervals, ILaor~e filelds are irrirated
it self-motered DIOA=100.. double-cantilever sprinXklings units
nmounted on a cate™millar tractor. Such a machine unit has a
norliir widihr of 120 reters, and it evrends un to 130 liters
ol ater mer second., It talles the water from an irriration
canal, into which: 1t 15 »unned, as in the case of diversion

12
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nlaelines, by self-povered tractor-riounted or floating pumping

stations,

1

e

Mrure 5, The CVT=14, a vowerful spravine fan, reliably

treats vlants and nrovides a simificant
savinss of treatment fluid,

e UJ0=70 suspended lonse-ranre sprinliling nachine
unilts are the zost mancuveratrle, They include a centrifurzal
noma o with a reducer, an intalie hose, and a turnins discharsze
noznle with lon~=distance s»rarvins eguinnent, ‘later from this
coulinnent ic forced wnder ~reat nressure Into two jets at a
~0=35° an ‘le with resrvect to the horizontal and breaks up into
drons ot 2 radiuc of un to 70 meters., “he facility is furn-

ished with a tanit for solutle fertilizers, raliing it possible
To condine irri-ation and nlant fertilization, In the next
feu vears lon~eran~e snriniilin~ nachines with higher nroducti-

vity uill coovear o thie fields,

‘Tte htarvest is the finale of a hard-naced agricultursal
rear,  Inoour cowntrr ~rain crons are harvested by combines
. erclusivel:r, ‘Meir nresence in asricultural nroduction in-
: creases constantlr, A5 foreseen by the Directives of the 2hth
2.5 Conress, W 1775 rural labhorers will recelve 541,000 of

-
: ;
thosoe achiine

A e

Since 1957 our Andustryy has been converited to the »rod-
uction of gelf-novered comhines only (Si=3, and later 3..-4),
Ihieh bocame e trinciszal ~rain harvestins nachines, ‘The

L. e

- =l co hine as a throu~h=nut of 3,7 2ilosrams of ~rain ner
cenond, st 2z a nurber ot modifications., In rerions of
nei~ttened soil nolzture, for exarnle, the Sii=l zachines on
’ salf-traclic ore used, :lice harvestin~ 1s done by the Sri22=4
comine with an additional »nin-t:nc thrashine drurm, ‘e
cravrleremowited S.0=4 comnhine ras found emvlovnent on irrigated
1aid and in a numbher of re~ions, A aunmber of special attach-

~ents malie 1t nossible to usce a conhine such as the 3..=4 to

T T TP~ YW o T =5 4 o
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harvest sunflower, secd glants of grasses, besns, pulse crops,
~sroats, and some other crops.

A continual growth of yleld forced a need for ralsing
the through-put of combines, This problem has been solved.
The modernized Sh-4A combine and the double-drum Sibiryak
SiD=5 have a through=-put of 5 kilograms per second, lNew models
of the conbine will soon appear on the fields -~ the lliva Sk-5,
as well as the Kolos SX-56, which has no equals in the world
Wwith respect to the through-put of the thresher -- over 6 kilo-
srans pver second, There are two modifications of the SK-5 and
Si-6 manufactured -~ single~and double~drum, A number of tech-
nical inprovements that reflect the achievements of moderm
conbine buildinz has been introduced into their design.

In vlace of the ZhVii-6 and ZhV1i-10 reapers for swath
harvestins of grain crovs with prelinminary mowing and placement
of the srain into wind-rows, arriculturalists will receive the
_ultlnurnose ZnVlie6=12, which forms one wind-row from a 12-
neter sitrip or two ulnd-rows fron two strips each 6 meters wide,
Jormally the straw that remains is collected into shocks with
a —ounted mechanized piler. Then they are tcansported by a
harsweep or shock hauler to a stacking point generated by a hay
staclier., Another method is used. Straw pulverized in the com-
bine is collected into a replaceable traller cart with a capa-
citr of LO~45 cubic nmeters. Presently more hirhly improved
methods are bLeins developed for removing straw that employ
special nachines -- stacit formers and stack transporters,

“he collected grain is treated by psrain cleaning machines,
1f need be the grain is also dried artificilally in drum- and
conpartnent srain driers, [Fully nechanized grain cleaning
nachine units and srain cleaning-drying combinations, which
have already been introduced at many farms, will see wide
employnent during the present five-year perlod, The produc-
tivity is 5-40 tons per hour, and the grain is treated on
auntonated flow lines, The new hersonets=7? corn-harvesting
corhine is designed for harvesting srain corn and simultaneously
renoving: the outer coveringe fron the ears and pulverizing
the leaf-and-stubble nass,

.;echanization of such a laborious process as potato
narvesting is one of the inportant problems, Until recently
it was gsolved by the emploryment of varilous tyves of potato
di~rers which diid not elizinate nanual labor ~- the renoval
of the tubers from the fleld, A nechanized production method
has been created and is beins introduced. The Druzhba :5U=2
potato~harvestins combine, the (SP=15 potato sorting facllity
with a nroductivity of up to 15 tons per hour, and the 7EZl=30
loader=transnorter are included in the outfit of machines
desimned for this purpose, The combine digs up the furrows,

14

LM,MWWMMMMM ol L b gt 0 o WDl st 1t



T 3 e

T T T g e o

el e | ——

e

LR T S

1 W

e

IR A 0T < P

removes the tops and soll from the potatoes, and hauls them to
the transporting vehicle., At the sorting station the tubers
are cleaned for the last time of s0il residue and sorted into
three groups. Then the potatoes are dumped into a storehouse
by the loading vehicle. When equipped with the TPK-30 attach-
nent it also can unload the potatoes if the need arises,

The i4U-2 combine is being used as a basis for develop=-
ing a multirow potato-harvesting combine as well as a family
of unifled machines for harvesting carrots, table beets,
onion, and other roots.

Sugar beets are harsested by the I{ST-3 and i.ST-2A pluck-
ing combines, They dig out the beets, grasp them by the tops,
remove them from the soil, and pass them into a special device.
..lere the toos are trimrmed off and dirt ls removed from the
Leets, The roots pass into a motor vehicle moving along with
tiie combine, and the tops are dumped into a trailer hitched to
the conbine, iith another type of combine the tops are cut
whlle the beet 1s still rooted and prassed to a hitched trailer.
Then the beet roots are removed from the soil by a disc plow,
cleaned, and unloaded into a transvorting vehicle, The machines
hilave hydraulic Steerins and sulding devices that automatically
alisn the working parts uith the rows, Improved machines are
beln:: develoved that make swathi harvesting of beets possible.
Cne nachline reroves the tops, while another dizs out the roots,
cleans the dirt and to» remains fror then, and loads them into
the transporting vehicle,

Cotton harvesting was nechanized relatively recently.
e first single-row Sh'-48 vertical spindle cotton picKing
machine was designed ir 1948, Later machine units appeared
that harvested unopened bYolls (lurak Ltransliteration}) and
stans (suza~-pay Ltransliteration]). and production of two=row
cottor »iciiinz machines beran., The first high-"vroductivity
four-row cotton diclkinsg machines in the world, the l4ihv-2.4,
Dexan orerating on the flelds in 1648,

Jull mechanlization of feed d»rocurement and preparation
nas sreat sirmificance for the creation of & sound stock-=breed=-
ins feed base, for the solution of one of the more important
tasis outlined by the Directives of the 24th CISU Conrsress,
™e achlevenents in this field were not few in the last five-
vear nlan, The harvestins of crops for silage, corn nrinarily,
has bern nechanized, The [S-2.£ and :S-1,8 forare harvesters
noW and preocess the plants and load them into transvorting
veiricles as a pulverized nass ready for storase, The ::5-1,8
has a modification that ~an ce mounted on an SSh-75 self=-
povered chassis., i machinc tas been developed on the basis of
tiils conbine that can harvest corn not only for silare tut for
~raln as well,
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Various types of mounted and hitched mowers, rakes,
windrow pick-up-pilers, and hay stacker=-loaders are included
in the outfit of hay-harvesting machines for preparing pul-
verized hay. Another outfit is designed for harvesting baled
hay, 4 new cutfit has also been created for harvesting senazh
L[transliteration], a feed that is distinguished by a much high-
er content of nutritive substances, The preparation of grass
nmeal, used as a highly vitaminized supplement, has also been
nechanized fully. Soon there will be a sharp increase in the
supply of machines that wash and pulverize roots and tubers
and stean and mix succulant feeds.

The modern procedures for stock- and poultry raising
for peat are based on an extensive employment of concentrated
combined feeds, They are nrevared by outfits of equipment in
feed shops vresent in kolkhozes, sovkhozes, and interlkolkhoz
rlants. The equipment is combined into an industrial produc-
tion line with automated control of the whole process -~ fron
receipt of the initial components to the output of the finlshed
product. l.echanization of all the basic jobs sipnificently
reduces the production costs.

Farns are beinrs furnished with stationary and novable
feed distributors, various type of self-waterers, and inproved
nilkin~ nachines, TFor examdle the Daugava milking facility
with a millk line includes equipment for cleaning, cooling,
collecting, and storins milli, The collection and transport of
manure 1s also being nmechanized, The bulldings are being
equinned with thevmal senerators for heating and ventilation.

Larre speciallzed s{ock-breeding farrs require a higher
lavel of nechanization, They are furnished with multipurpose
sections mith flow=line rroduction nrocedures and with all
processes nechanized. In this regard the most typical are the
outfits of machines and equipment that fully automate the pro=-
duction of doultry nmeat (brollers) and eszs, Tnday over 300
noultry factories furnished with such equipment are already
onarating in our country. JAutomated outfits are also beinc
introduced into other sectors of stockebreeding.

Industry is also supplying azriculture with increasing
numbers of svecial machines and attachnents that mechanize the
operations in vegetadtle growing, horticulture, viticulture,
and those for cultivating tea, hops, tobacco, and other crops,

Successful fulfillment of the measures for ralsing the
neckanization level, outlined by the 24th CPSU Congress, will
ensure the further development of apgricultural production, a
rise in labor productivity, and a reduction ¢of production costs,
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TIRss W1LL BE LONG-LIVED

Snecial Correspondent Ehimineer-Lieutenant Colonel I. Belen'kly

The Directives of the 24th CPSU Congress have
ordered that motor vehicle production must be
increased to 2=2,1 million units in 1975, and
that truck production must be increased by
anproximately 1,5 times, and pussenger cars by
3.5=-2.8 times, Completion of this tremendous
taslk will reguire the joint efforts of work-
ers in many industrial sectors and the solution
of a number of difficult technical problens,
One of them is improving tire quality,

Deputy Director of the Order of Lenin Scien-
tif1:. lesearch Institute for the Tire Indus-
try, USSR Acadeny of Sclences Corresponding
j.enber Professor V., Yevstratov described
tire production for the llinth-Five-Year Plan
in a discussion with our non-staff corres-
nondent EnsineereLicutenant Colonel I, Bel-
entlilr,

In the =Zi~-ht Five=-Year Plan the average life of truck
tires increased by 25-30 percent, as a result of which the
notional ecoromy obvtained a savings of 1.1 million rubles,

‘™Mis was possible to attain owing to an increase in tire life,
nprinarily throuch changes in tire design, introduction of
radial tires (tyve 1), as well as through the employment of
new production pnrocedures and higher quality initial materilals
-= simthetic rubber, cord, carbon black, and various chemicals,

A3 foresten by the Directives of the 24th CPSU Congress,
the averase truck tire life must be increased by 20-25 percent,
Jhat would be the returmn? It would be very great: Such an
increase in tire life 1is equivalent to the production of 20
rnillion new tires, for the production of which 50,000 tons of
synthetic rubber, 120,000 tons of cord, and 250,000 tons cf
carbon blac!: would be required, If we also consider the
canital investments that would be necessary for expanding the
production capacities cf bothh the tire plants and the enter-
nrises coonerating with then, the savings would be many nundreds
of =1llions of rubles,

rne exnerience accunulated during the development and

orranization ~f type I tire production rives all the justifia
cation for considering the taslt of creating truci tires that
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are capable of runnin~ for 150,000-2C00,000 z1loneters on Ao~
proved roads rully realistic, Mus in the near future the
life of tires will ve coumparable to the service tine of the

motor vehlcle between renalrs,

’rojects are also bein~ conducted intenslvely to laprove

otiher operating indices of the tires,

"lielr welilsht, in par-

ticular, will decrease by about 10 nercent as compared to the

wel~sht of tires nroduced in 1970,
and there will be a 10-15 nercent
rolling. The warranty veriod for
nressure tires, trve 1 tires, and

inbalance w11l be reduced,
reduction of losses due to
storins and usins adjustable-~
come others has been ralsed

from three to five yeurs, and in the next few yecars it will

reach £-10 vears owin~ Lo itlhe use
and antifatisuc arents,

of hisu~gquality preservatives

I . 4 -
o=~ O

In az2ivion Lo th
oncratlin~ characterissicsn,
the imnor<arce 15 obvious :rithout
exnlortent of dorestical araducce

tire odelc itk @ 180,C00-2CG,000 illometer
- b FalNs (-
T4 c .Oor

notox» venlcles

o i:r-roverents heiws: made in tire
cn, ©orornlen 15 Yelr~ solved for vwhich

cveelal emmdrlanations:  he

2

d a;nthetic materials in




materials 1is a sirnificant achievement of domestic science and
technolozy. Understanding well the significance the incore
noration of series output of such products has Tfor fulfillment
of the national econonmic plans, worlrers of the tire industry
are fizhting with enthusiasr to solwve this highly important
tasii in the shortest tine possible,

20

sl



T T

11 U e

o

9

ACTIVE PA2TICIPALITS OF ThHE CONPETITION

Lieutenant General V. Dyatlenko, First Deputy Commander of the
Forces of the l.oscow Order of Lenin iilitary District

As noted in the Directives of the 24th CPSU Congress,
one of the paths for embodying the main tasks of the !iinth
Tive=Year lan 1s complete introduction of scilentific organiza-
tion of labor, It also plays an importent role in the organize-
tion of cozmbat equipnment maintenance and repailr., Taking this
into consideration, steps were talienn in the forces of the !.os=
cow Oxrder Of Lenin [.ilitary District to ensure the actlve
narticiration of repalrmen in the competition publiclized in
“eilinilia 1 Vooruziaenire. Cenerals and officers of the dis-
trict's administrations, departments, and services, and the
commanders, dclitical worliers, and party and lomsonol organl-
zations of the revailr enterprises, chast'!, and podrazdelenlye
were included Anto the work,

Party meetings were dedicated to this problen, publi-
citr worl: was conducted on the purposes and tasks of the con-
setition, measures were rformulated to sttract personnel to
varticinate In 1t, and visual aids were set up to arouse the
nersonnel,

‘e question of the competition's precgress was exanined
and renorts were heard fron officers of tic Guards Tamanskaye
_transliteratior] Division imeni (L, I, Ialinin and of a nunber
of the distrizstts edninistrations at ar expanded assenbly of
the district committee on inventions, lany representatlives
c>on cormmissions on inventions participated,

'mie recults of varticipation of the capital's district
»eneirmen in the comnetition were summarized, t was alrecady
resorted in one of tiie issues of Lelthnilla 1 Voorughenilcre
0 the »ersonnel of the renair and restoration battalion in
wiler Technical-~enior Lieutenant A, Usivinsiily s the chair-
man of the comrission on inventions actively Jjoined the con=-
netition, 4z of thne nresent the outsitting of all five
1rorl1in~ nlaces reconmended for introduction has been coudleted
1.7 the attalion.

‘Tie revoxt of the competition reachied the repair and
~estoration battalilonr in uwhich ajor V, .lyuivin heads the con-
~1ss5ior o1 inventions at a tine when revlannins and re-eguipping
of the nroduction sections ims vesinning there., In particular,
2t that tinme they were introducins mechanized resources for
—ovins heavy narts and nachine wnits from the varehousc te the
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workins places. All bulldings were carefully renovated, and
the walls and equinpment were painted with colors that satis-
fiecd the demands cf ccilentific orzanization of labor. Day-
lisht lanps were installed, In the nore critical sections

tae working nlaces of the turner, the electrician, fitter,

and electric welder were re-equipped. The published conditlons
of the competition, which provided descriptions of the working
Places, were of sreat assistance, '

Nepairmen of the rezimental tean participated actively
in the competition, Por example, speclalized working places
were furnished that ensured high quality of and faster com=-
Pletion of repailrs and preventative maintenance in one of thne
equipnent-using chast!', in which liajor Technical Service G.
Stupin is the chief, One such working place is that of the
Tadlo instrument mechanic created by efficlency experts captains
technical service V, lakarov and P, khotyalkov, and extended
service Sergeant I. 3elous. It is standardized and can be
addpted for work in any revalr podrazdeleniye where worl nust
be cdone with instruments and radio egquipment. This working
Tlace consists of an all-purpose table finished in lisht plas-
tic with drawers for storins nonitorinzg and measurins instru-
ments and expendible materials, a worlking surface for the
articles beings tested, a unified device that provides 28, 3¢,
115, and 220 volts working vower to the instruments both in
stationary and in field situations, and a revolving stool,
“ne workinec place is ocutfitted in such a way that the radio
rechanic could test, repair, assemble, and "1ssssenble equip~-
ment without leaving his stool, as a result of which labor
productivity increased by 20 percent, and the quality of the
vorli fulfilled was improved,

vle note incidentally that experience has indicated that
the best results were attained wherever the work of the com-
netlition was headed by comnanders and super isors, and where
inventors were encouraged to participate in it, And this is
as 1t should be, ‘The specific nature of military repair re-
auired that essential design changes bdbe introduced in certain
cases into the working nliaces recomnended on the pages of
Zekhnika 3 Voorughenjiye., lioreover, such procedures had to be
develoved whicl would result in mininun exvendltures of re-
sources, labor, and time for manufacturing the equipment, The
vercention of efficiency exverts helved here,

As is xnowm, militar; revair units must posses licht,
nortable eguivment, It is narnely with a consideration for this
reguirerent that ‘ajor V., 3arabhash, in one of the technical
naintenance units, developed a multipurovose working olace for
an aviation snecialist to repair and test alrcraf't equipment,
It 415 a table with a height that is adjustable within 50 m1lli-
neters, with overall dimensions 1,600x750x800 millineters.
ne table has threez drawers uitiiin o container 620 xmillimeters
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wide and 500 millimeters hich for the necessary materials,
technlcal documents, and instruments. The container separates
easily from the table and is noved independently (Figure 1).
Set-un and dismantlinr are comvleted in 10 ninutes, 2ower 1is
sunplied through & sovecial panel that is mounted with a con-
iidcration for operatins convenience, as 1is also true for the
anos.

e

Tlmure 1

Mlmure 2

A ~mreat anowunt of worii on the comretition was also
carried out in a number of the district's revair enterprises,
it one of thenm, soviet Army enployee X, Dvoretsiily and Soviet
Arzy worler I, lo%ilt'nys ceveloved and actively helped to
. introduce a welder's wor!:in~ nlace desipned for electric weldinr
z ‘n an ar~on redivn (Fi-ure 2). It includes a table, 1ts
overall dizenzions are 1,200:x7C0x300 rillineters, and a swivel
chair 71t adjustable hei~-ht (not shown in tie ficure). The
table ton 13 =ade of sheet steel mounted corners. For areater
stahility the tahle le~s are fastened at an angle, It can
bYe set at a nreciscly horizontal position by adjustable screw
sundorts on hich tie two rear less are mounted, i sushended
nedestal made of sheet steel 1z situated in the table to the
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left of the walder. Roller-nounted drawers in which instru-
ments and technical documentation are stored are installed in
it., To the right of the table a panel is mounted on which
measuring instruments and controlling elements for argon supply
and current paraneter ad justments are positioned,

A powerful fan is used in the extract system, owing to
which the cases produced during welding arealmost entirely
reroved from the working zone,

The dimensions of the table and the positions of the
pedestal and welding mode control panel were selected in such
a way that the working zone of the table, drawers, and control
:nobs would be within the reach of the operator while sitting.
Jith the introduction of such a working place, the welder's
labor productivity increased by 20 percent.

At this same enterprise Soviet Army employee A, Belyakov
and Soviet Army worker P, l'ikhutov designed an all-purpose
mechanic's working place, 32esides fitting operations, it can
be usecd for part monitoring and defectoscopy. 3elow the table
of the working place there is a lower shelf on which blanks
are stored during fitting jobs and on which parts and units
are placed durinr fault detection, Dozens of working places
are furnished with such equipment at the enterprise,

In the rcpalr enterprise in which Zngineer-lajor L., Lor-
cnazin 1is the chalrran of the commission on inventions, Soviet
Army enployee .., Serzhantova developed a comfortable two=-place
fitter-tool maker's working place (Pisure 3)., 4ith 1ts intro-
duction the expenditures on nonproductive losses in woriing
tire decreased by 20 vercent,

Filrure 3
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The frame of the work bench is manufactured from corner
steel and is faced with sheet steel, The table top is made of
wood, covered with sheet steel, and framed with corner pieces,
liounted on it are four compartments with sliding doors for
storing diamond jewels and lubdricating materials, and eight
drawers for small, standard specialized parts. Local lighting
1s provided by two lamps, 1Two brackets are mounted on a transe
verse bar and have clamps for holding drawings, which can be
bositioned at any angle and mnved along the bench,

In the lowsr portion of the bench there are four drawers
for fitting instruments, and under them there are four partitions
with revolving shelves (two for each worker) for small instru-
ments and ancillary materials, The internal faces of the
doors for the outside partitions contain pockets in which tech-
nical docunentation is stored.

A get of shelves with four open shelves for storing
senifinished products and a drawer for wastes 18 positioned
next to the work bench.

The enterprise in which Engineer-liajor B, Rybalo heads
the coanlission on inventions attained good indices in the com-
vetltion, Here all workins places at which radio equipment is
repaired satisfy the requirements of scientific organization of
labor. As a result the labor expenditures for repairs decreased
by 1,300 standard hours, And this was done with the active
participation of efficlency experts, For example, Enzineer-
Captain A, larpun proposed a confortable working place for
the radio encineerins equipment assembler, and Engineer-Senior
Lieutenant A, Tutarinov developed as working place for the
winding of colls for electric motors, generators, selsyn motors,
and other electrical instruments, It is a table, the frame of
unicn i1s made of steel tubing and corners, A pedestal with
dravers is nounted on the left side, ‘The table top, pedestal,
and front of the drawers are finished with plastic., On the
t.hble top there are three stands for spare spools of winding
Wwair:, & shelf for lacinc hoards, two supports with a cross-
dlece for the horizontal worl inz spool, supports for the vert-
ical workins spool, a laap, a soldering iron stand, and a
Pover pacll, “here is a turmtadble on the table's working area
on wWnlch the articles under repair are riounted,

All worliings places in the vroduction training worlishops
of the district's nmilitary academies have been remodeled 1in
corres»mondence with the reguirements of scientific organization
of labor, After all it is very important that junior officers
vho enter the forces after conpleting the academy be bearers
of all that 1s advanced and foremost, For exanple, at the
Zyazan i~her Conmand Comnunications Acadeny ‘onored NS*33
IZfficlency Zxpart Colornel U, Spivak and inr~ineer-Senilor
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Lieutenant A, Safronov developed a multipurpose radio nechanlc's
wor:ins nlace desirmed for fulfilling circuit assembly and
adjustins overations durins practical lessons in the communlca-
tlons equipnent repair course. Instruments can be nounted on

it in any cozbination, cdepending on the type of equipment bdbeing
repaired, The training class 1s equipped with such sinply
rnanufactured and inexpensive working areas,

4 speclal worliin~ vlace has been manufactured at the
Jyazan’ !izher Cormand .‘otor Vehicle Academy for fulfilling
nractical and experinental overations involving sas flame treat-
ment of metals, It 1s 1lluminated by a safety lamp, The
ventilation is Lalanced, Local mas renoval i1s accomplished by
a Tan, In addition to a table and a chair with adjustable
hel~ht, there 15 a water bath at each working place,

Ciinvi to efficient or~anization of the worliinre vlaces
for weldin~ onerations, it hecame possible not only to inprove
tie auality of the onerations connleted by the cadets, but

also to ensure the satisfaction of safety and industrial
sanitation requlrements,

e narticination of rany renair enternrises, chast',
nocrazdeleniye, and tralnins institutions in the comvetition
»rovided an econonic effect that was not small, It facilitated
furtaer introduction of the princinples of scientific or-aniza-
tion of labor, successful cordletion of the planned quotas for
corvat eculnnernt, armw-ent, and military resources repair, and
te immroverert of thelr maintenance,
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A SIGWIFICANT EPFECT dAS BEEN OBTAINED

(1 e AU e ol gl bl

ingineer-Captain 1st iank (Reserve) I. Khain
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The competition announced in the journal )¢
vooruzheniye by the USSR iinistry of Defense Lepartment of In-
ventions, the Central Council of the All-Union Society of In-
vantors and Efficiency Zxperts, and the board of the Exhibition
of the Achievements of the USSR} National Economy helped us in
starting to design and manufacture various types of equipment
adapted to local needs, and to select it from among enterprises
involved in the same sort of production, as well as from the
Zxhibition of the Achlevements of the USSR liational Econromy.
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Workers in navy repair enterprises as well as production
innovators displayed great activity in this work, They have
proposed nany new types of equipment. TFor exanple, seml-enclosed
racks are employed for storing various units and parts at the
enterprise in which Soviet Army employee V. Dolgov is the ef-
ficlency enzineer, On two sides they have enclosed sections
in which bins that can rotate 360° are mounted, used for stor-
inz fasteners and other small parts., Such a rack of larger
size makes it possidle to have & great quantity of spare parts
rizht at the working place, as a result of which the losses of
worxing tire in trips to the storeroon decrease.

Jork benches for electric motor assembly and disassenbly,
based on the standard plans for a shiv electriclan's working
place, were ranufactured at that same enterprise, They are
furr shed with special dravers for instruments, fasteners, and
technical documentation, and with racks that have circular
shelves which can turn 360°, Electric machines are placed on
these turntables in positions convenient for assembly and dis-
assembly, The s)clves are fixed in the needed position oy a
soring catch,

S

The working vlaces of the pipe mounting revalr fitter
and the refrireration unit repair fitter, which were introduced
at the enterorise where Soviet Army employee !, Limmo is the
efficiency engineer, are also furnished with facilities that

ensure efficlient storare of instruments and technical document-
ation,

R M L e g s

I

Zxperience confirms that the best results are obtained
if the standard vplans foresee not only the most efficient equip-
nent for the working nlaces but also the most convenient lay-
out and advanced servicinz preccedures, 'Ye have developed such :
plans for machine tool operators, ship electricians, ship hull . E
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repairmen (for revalr of deck fittings), piping repairmen (for
repair of ship fittings), and dlesel engine fitters, We have
also made up integrated scientific organization of labor plans
to improve labor organizatlion during dock work.

The effect of introducing such standard plans is sig-
nificant. For exanple, one of the enterprises that used our
plans to equip the workins places of an engine repalr fitters!'
team and of a ship hull repairnen's team for deck fitting repair
saves several thousands of rubles per year,
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TILE FROBLE!N OF AUTOMATION OF CONTROL

Engineer-Colonel L. Karnozov

The demands for forces control grow, Auto-
matic machines collect information, The
battlefield is on a screen, A machine pre-
pares recommendations.

Continuity, firmness, flexibility, swiftness in reaocting
to changes in a situation., These are the universal denands
nade on forces control, It stands to reason that the level of
these denands increases with a rise in the amount of equipment
the troops liave, equipment that brings with it profound changes
in the nature of combat operations, It is felt that operations
w1ll distingulish themselves as never before by even greater
decisiveness of the outcome, affected range, by high dynamism,
and by rapid, sharp chanzes in the situation, Under these con-
ditions the cuantity and rate of receipt of information involved
in forces control will increase imnmeasurably. 3Sut the tine
allowed for vrocessing it and naking a sound decision will de-
crease signiflicantly. All of this has served as a motlivation
for extensive introduction of technilcal resources into the con-
trol »rocess,

e can ralse control efficlency significantly by auto-
mating information collection, employing electronic digital
conputers to process it, and using the latest communications
and disvlay systens to transmit control signals and orders,
in this case it is considered nossible to delegate only the
functions of information collection, storare, and processing
to autonatic machines, After all, undoubtedly the potentials
of a dinital computer are limic.cd, i.achines can make nathema-
t1lcal computations, select and classify information, and con~
pare different stazes of a situation as it changes, Zut only
a hunan being can evaluate the information, penetrate into the
thou~1ats of the enemy, and correspondingly select the proper
decisions, ‘his 1s precisely why the basic purpose of auto-
nation ol control hinzes not uoon the exclusion of human belings
but on raisins the vroductivity of their actions,

1t has been notad that an automated control systemn could
be viewed as effective only when it does the jobs of information
collection, transmission, vrocessk:~, and output completely,
‘Me search for technical facilities that are able to fulfill
the enunmerated functions in the best way, and thelr testing
teran abroad .rore than two cdecades aro, fut to this day,
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Judging from the foreign literature, the automation problem
has not besen solved completely, The well-lnown American sys-
tems SASE (alr defense control), HMASS (army and navy supply
systen control), FIEIDATE (sround forces control), and others
are recornized to be far from perfected, Therefore the devel~
opnent of such systems continues.

Presently serious attention 1s being devoted to devel-
oring and introducing technical resources 'or collecting informa-
tion about the enemy, The construction of infrared, laser, and
television equipment designed for night work is falt to be
especielly important, As is noted, definite successes have been
attained in the creation of infrared (I2) insiruments, Instru-
nents with high sensitivity and resolution aready exist, In-
struments are being developed in which lasers of the arsenide-

salliun groun are used to illuminate facilities under observation
and to increase operatin~ rance,

Television reconnaissance systems that work at low light
levels are being introduced, The television tubes of such sys-
tens contain photoconductors combined with image amplifiers
for worl: with illurination by starlicht,

The moderm methods of aerial reconnalssance employing
varlious instruments make 1t possible to collect a significant
azount of information. Yowever, for it to te used as a rale
the alrecraft nust return to the base where this information 1is
subjected to initisl processing, A lot of time 1s spent on
this. .lenorts can bYe transritted much faster if the data s
commuilcated from on board the alilrcraft,

For exarvle a device that nakes 1t possible to develcs
the f1ilm imediatelv after exposure has been used in aerial
nhotogravhic systems, The development, fixings, and drying
cvcle talles only 20 seconds. Then each inace is scanned by
a linear scannin~ device. The total cycle of 1lmare transmis-
sion by radar talzes one inute,

Jdori: 1s beint done to desizn devices tnat nake it pos=~
sible to transmit sraphic infornation alons telesranh communica-
tion charnels, For exacnle equipnent 1is beins tested that reads
tyvewritter texts and transfers them to teletype ribbon for
subsecuent transnission along comnunication channels.

sn optical pilclrup reads the text, usins the reflection
or absorntion of li~sht by speciflc nolnts on the text, After
this the symbols are compared with an alphabet stored in the
Terory, The equipnent can read 370 symbols ver second and
record 1,200 words on tade »er nminute, A pare of text is »roc-
essed in 5 seconds, which means 17,280 pares mer da-.
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In one of the on-sizht Il aircraft reconnals-
sance systems radiation 3 conins from the
cround surface strikes mirror U4, which scans
throu~h the action of notor 5. The scanning
axls coincides with the aircraft's longitudi-
nal axis. A system of parabolic rirrors 2
directs I radiation corresnondinm to a noint
on the ~round below the aircraft at each no-
zent onto a sensitive elenment, Uudex the
effect of Il rays the resistance of the sen-
sitive element, located in a coolins liquid 1,
chanses, Voltagze npasses from its output to
video-amplifier lz, and then to the modulator
of cathode-ray tuve 15, ‘'‘he tube's horizon-
tal scanning is synchronized with rotation of
the mirror, since 2 sirnal from motor 5 pas-
ses to the tube throuch amplifier 6,

™e intensity of the lnazge on the tube's
screen is sufficient to expose filr 9 »as-
sinc across objective 8, The sneed of <he
advancing mechanism 10 is cronorticnal to

the ansular veloclty of the aircraft =- that
is, it deverds on the horizontal flyins speed
and aititude, data on which are transritted
fron servo-annlifier 12, The exmosure is
varied by dlavhrarn 7?7 noved by cdevice 11,
5irmals fror photocell 12 on the licht in-
tensity of the cathode-ray tube and frox
servo-annlifiler 12 on the aircraft's flying
sneed are transnitted to this cdevice, Arpli-
fier 1/ controls the cathode-ray tube,
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‘he tape 1s introduced into an electrcnic switchinsg sys-
ten, @ hish-speed computer controlled by a program stored in
the memory. One hundred sivty comnunication lines, alons which
information 1s exchanred with telecreph devices great distances

way, can be hooled un to it.

At first the systenm checits the address code and the nes-
sa~e Tormat, hen 1t analyzes 1ts prioritr code, after which
1f there are no errors it immedlately transmits i1t to the rroper
addressee, If errors are detected the tape 1is rejected for
suoseguent nanual correction, Jhen errors are detected on ur-
~ent ressa~es the latter are presented on a screen of a display
device, and corrections are nade with a teletvpe *erboard,

3t

There are dozens of various types of display devices
based on the most diverse »rincivles, In one of them in the
A2TOC systerm di~ital information from a computer 1s produced
with a drawin~ device for visusl disnlay, “The machine can
nroduce two trnes of slides -« mravhic and tabular. The trans-
varencles are corrected by operators and then auwtomatically
13zued to executives at a vrescribed tine,

seventy nillimeter transparencles of a corbhat situation
are projected onto o tovo~ranhic nap. Un to four transrarencies
car be superimnosecd over ore zap, Data on the combat situation
canr he y»resented on each of them in the form of symbols of dif-
ferent colors,

Luivrment in which informatior is vrojected off of a
catoae=-ra;; tube onto a lar~e screen 1ls alco used widely. e
srinciple of oreration of such equivnent consists of the fol-
lowins.  An innut objective nrojects an imarse off of the screen
of a hi~h resolution cathode~-ray tube such as a kharalttron
Ltransllteration] onto ne~ative £ilm, During exposure the
shutters of the input objective oren and close autoraticelly:
in accordance uith a siven nromran, The exposed film 1is ad-
vanced at a constant rate throu~n a processins~ cnhandber, in
walch blacli-und-white nesatives arc obtaired in 10 seconds.,

Then the filn 1s fed into a contact printer. 1t presses
asainst nozitive filn sensitive te ultraviolet lisht, At
this monment an uwltraviolet lamn flashes, after which the ex-
nosed film 15 fod into a speclal device in wiich the filn is
sutjected to heat treatment for 2 seconds, as a result of which
a nozitive ina-~e annears, _atc>» the f1ln passes throu~n the
franines window of a projector, .ulticolored ira~es are pro-
duced on the secreen by means of zuverimnosition of three
orimar: coleor li-sht bears nrojected onto the prover frascs of
the filr,
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of zovement, Then this voltare 1s divided in a synchronous
resolving instrument into the voltages of compcnent speeds

2lon~ north-south and east-west axes, The resolving instrunent

is fixed in the necessary pcsition by the twoe-speed servo-
motor in accordance with information vroduced by the gyrocom=-
Dass,

™Me dlottinr table of the navigation-tactical
situation disvlar srsten converts information
on the tarcet and the ovenent copmponents of
the shic, vassines fron piclup wnits, into
control simmals that are fed into five op-
tical projectors in which lanvs 1l are in-
stalled, Four of the.: project yellow 1, red
3, orange 10, and reenly tarret synbols,
wnile the fifth 1¢ »nrojects &« compess card
with cilrcular ran~¢ marlis, Lisht 1ays fron
projectors &, 5, 5, 12, and 13 pass through
an optical nraticule and lisht filters 1§
and, veins reflected from alrror 2, fall

on objective 7, The nain wmirror 9 deflects
the 1rars onto a horizontal plottine screen

g, where the positionsof the ship and four
tarnets are disvlared as symbols of different
colors,

Disrlar devices that include varicus types of cathoede-
ray tuhes ¥ 've received wide avvlication, For example, data
are fed iniu the invut of one display device from an electric
torneuriter, as well as ir the forn of disital or continuous
sinals fror ma-metic temes, discs, druas, perforated tapes,
and »adar ard television eaulvpnent
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All coded data are converted into analog signals and
recorded on the screen of a cathode=~ray tube of high resolution,

Statistical information is vrojected in the form of
charts or tables onto the same screen from a magazine separately
installed into the tubets rear opening. Urgent information
that 1s not handled by the program 1s automatically fed to the
display device. Some messages are fed to racording eguipment.
Jrinting is done by machines at speeds of 1,000 lines per
ninute,

Speciallsts note that such a system allows a commander
to rezeive data or the true situation of subordinated forces
ard cquivnent in the course of seve:al ninutes.

Inascuc: .5 the production of display equipment involves
-reat expense, it is not always considered justified tc ianprove
existing systems, Frequently the inprovements affect only an
Increase in speed, It is felt to be nore expedient to seek
hcyw approaches to the problem, They can be sumnarized as the
creation of displar equivment that works at slower speed, ver-
hans, but wvhich dieplay data in a form nore convenient for
individuals, This wmmuld allow them to react to changes in a
situation more efficiently.

“ogether with recording tools the electronic digital
cornuter is the nucleus of any autonmated control system, It
should ve noted that computers designed for operation in head-
ouartersi and command nposts rust satisfy special denmands in
re~erd to their pobili%y, overall dinensions, welght, relia-
bility, productivity, servicins convenience, and stability
arainst the affects of hich and low temperatures and vibration,

he basic directions in the develorment of nllitary com-
cuters are felt to be the use of solid state components and
»>»inted circuits, as well as the ennloyment of the most diverse
~enory components (seniconducicrs for example), 2eports have
1t that we can exnect a simificant reduction of the volume of
comwuters in the near future, iachines that presently occupy
a volume of 20 liters can te installed in a space of 3-5 liters,

Let us exanine as an exannle the highesneed nultidurpose
TIC computer, wWilch is a comnonent of an automated system
desimed for a flving comnand nost. It has two memory units
01 narmetic druns and tuo on nmarmetic tapes, five cathode-ray
tube displays, and twoorintin~ devices -- one enplored when
tiie equivnent is beins serviced and another used to obtain
coples of the disrlay screens,

‘"his corputer is compatible with other machines because . ;
ts control nenory can store snecific micronrosrans.
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A redio Trequency hologranhic camera can take
vhotograshs in the dari:. The canmera employs
8 vlate 4 sensitive to redio waves, on which
2 holosraphic imare is formed as a result of
intex>ference of radio weves reflectsd by an
objeet 3 and a reference wave 5 from reflec-
tor 2 st»iinr the vlate,

™e Molorran immze is reduced anproximmtely
500 times by an ontivel system 7. Then it
i1s projectad onto anerture 10 throurh which
a color nhotoroaphic fila 1 is advanced.
Strilrinn the eperture, a laser beam 6 rec-
tifies the inmare of the object.

™e heyboasd for date invut and inoulry output is sim-
1la> to thnt of a typewriter, "There are an additional nine
teys Tor evasin- 1ndividual symbols, individual lines, or
the vhole imame, obtainin~ copiles of a screen, and for turning
off the disnlzy when co—posin~ nmessaces and durins editing,

"he >rinter ermmlovs hea t~gensitive vaper onto which
s7nbols e apolied by a snhecinl hezxt-emitting seniconductor
matrix nith 2 ~lams mrface and havin~ =2 lowv excitation volt-
are,

™he eleotromnic disital mputer 41s zlso the besiz for
orre of the autometed shin cysterns, Information. stored in the
smoorT it malles it norsible for the senlor surervisor and
the staf? to obtain a c.oolete nicture of the actions ot their
o foroes and those o, the eney, “he connputer automntically
fulfills the functions of reco-mition, clasgiTication and
‘mellin~ of tar-ets (alreroft, ships, ~uided nissiles) on the
iz of iInformmtion fed ©ro- on-board and renote comrmunice-
Tiomt mnd okservation egulintent, as well as on the basis of
date Teld o v control Hoard,
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'Aalking a auantitative analysis of data on the situation,
the computer evaluates the effectiveness of the weapons and
nenerates recommendations on the sultabllity of a particular
action on the basis of oriteria in its program, It feed inform-
ation to plottinz boards and soreens in combet information
vosts and main command posts, as well as in fire control posts,
After evaluating the recommendations of the machine and consider-
iIns the factors not subjected to muchine processing, the com-
nander oalies the rinal decislon,

After the proper commands or signals are fed into the
srsten 1t autonatically issues orders and instructions involved
in carryin~ out the decision made,

Sovedineniyve and individual fighting ships that are oper-
atin~ at ~reat distances froxm one another can ernpioy this sys-
ten to continuously enchianse autonatically coded information
and to coordinate the use of forces and eguipnent in carrying
out nany trmes of conbat nrissions,

-resently the worl: on automatin; the control of forces
{5 pro-ressins on & iicde front, lowever, no technical innrove-
~ents, even the latest ones, can replace the human beinrs, They
caitiot reduce his decisive role in the control of forces.
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WE ARFE ANSWERED
(Unattributed Article)

Using the experience of one of the repalr enterprises
of the USSR Ministry of Defernse, the article by Engineer-Lieu-
tenant Col.nel I, Makarenko "To Reduce lLosses of Working Time"
published in journel No 7, 1971 discusased the moat efflcient
paths and dirsctions of work on disclosing and eliminating the
causes for nonproductive expenditurss and losses of working
time, In this regard, in particular, public inspections of
the use of production reserves were also discussed,

We received a report from the USSR Ministry of Defense
Administration for lLabor and Wages of lLaborers and Office

Workers that such public inspections produce most significant
results,

Inspections basically consist of a scientific and tech-
nical-econonic analysis of the activity of collectives, sec-
tions, shops, and of the enterprise as a whole, Engineering
and technical workers, the managerial staff, the best workers
and production inmnovators, shop laborers, and representatives
of public and people's control organizations are encouraged to
participate in them,

During the course of inspections studiecs and analyses
are made of the state of labor organization for a great gquan-
tity of people and, in particular, the degree to which they
employ working time 1is established, as are the level of or-
ganization of working places and of their maintenance, the
correspondence between established standards and the psycho-
physiological, sanitation, and hygienic conditions of labor,
and the state of labor discipline, A study of the degree to
which working time is employed through spot observations makes
it possible for one observer to efficiently determine the
labor expenditures of large groups of workers, And their mas-
Bsive participation in time-and-motion studies provides a pos-
s1bility for revealing more fully the deficiencies in the
preparations for and organization of production, mainterance

of working places, and in their supply of materials and equip-
ment,

In 1i1ght of the requirements of the USSR Ministry of
Defense, fortification of labor discipline and an uplift of
labor productivity are presently the most important tasks of
the USSR Ministry of Defense's repair enterprises, And public
inspectiong, which should be conducted everywhere, play a great
role in fulfilling these tasks,
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The decree of the Presidium of the All-Union Central

Trade Union Council and the Bureau of the All-Union Lenin
Communist Youth ieague Central Committee is a confirmation of
the importance of such a measure, According to the decree :
an All-Union Public Inspection on employment of production :
reserves and on saving practices is being held from November :
1970 to the end of 1971. The repair anterprises of the USSR ;
Ministry of Defense are participating in it actively.
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THE TELEPHONE
Extended Service Master Sergeant K. Aralov

The telephone 18 the most widely used cosmuniocations
resource., This 1s why & wide range of specialists must now
its structure and principles of operatiom.

Anti-sidetone telephone circuit: a -=- bridge
type: b -= compensating type.

At this time telephones with anti-sidetone circuits of
the tridge or compensating type, such as the TA~60 and TA=65
(see figure) are used extensively. With respect to structure,
211 of i1ts electric components are located in a rigid housing.
ERlectroacoustic converters are mounted in the microphene,

In telsphone equipment we distinguish between calling
coxponents, whioh include condenser Cl and bell 3B, and the
speaking coroonents -~ microphone M, telephone T, transformer
Tp, and balaicing C, and compensating 2Zx circuits, The speak-
ing or calling components are switched intoc the line
output terminals 11 and N2 by lever-operated switch Pfl,

The telephone is rung by & 1550 cps alternating cur-
rent which passes through circuit N1-PN-Cl-3B-/12, An alterna-
ting current bell, which converts a ocalling signal into an
acoustic signal, serves as the call receiver. Vhen the tele-
phone uni. is switched into the communioation line oircuit a
constant voltage is fed to its input terminals., When the
lever-operated switch P is in its resting state the direoct
current doez not flow through the unit's circuit, since con-
denser Cl is in the circuit. When the telephoane receiver is
raised the direct current flows through coill 1 of the trans-
former and the microphome. In this case the telephone station
receives a calling sigral.

Let us examine the circuit's operation when a ocall 1is
received and transmitted., When speech is transmitted the
nisrophone’s slectromctive force generates a direct ocwrrent,

Lo
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part of which passes into the communication line, When speasch

18 received the speaking current in a bridge-type circult pas-

ses from the line through connected matched colls I and IIIX

3 of the transformer., An electromotive force which generetes

3 the ourrent passing through the telephone is induced in coil

II. When speech 1s received in a compensating circuit the

Principal component of the speaking current passes through

3 coll I of the transformer and the microphone. The slaxtromotive
: force induced in the connected matohed colls III and II gener-

ates a current that passes through the telephone.
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In a bridge circuit the micsrophone and telephone are
cannected through the transformer in the diagonal of the dbridge,
the arms of which are coils I and IIl of transformsr Tp, bale
ancing circuit resistor Z,, and the communication line, In
this ocase the condition Z,.Z4« 2, 2, for bridge equilibrium
must be observed, where Z, and are the resistances of colls
I and III of tranaformer &p. and is the input resistance of
the communication line into which ‘he unit is oconnected, The
equality 1s attained for a given value of Z, by selection of
values for 2Z,, 2,, and 2,

e T GNP

I -

: In a compensating circuit all transformer coils are

' matched when they are switched on., When speach is transmitted

: & spsaking current passes from the microphone through coils 1
and II in opposite directiona, The difference in the megnetic
currents created in the core induces an electromotive force in
coll III which provides equal potentials to the oconnecting
points of the telephonas,

The requirements placed on telephone units are separated
into telephonometric, electroacoustiic, electric, mechanical,
and climatic, Telephonometric requirsments estedblish certain
values for the equivalents of attenuation and intelligibility

: that a telephone unit must satisfy for a particular transmis- E:
i sion channel, Electroacoustic requirements set standards for 3
: amplitude and frequency distortions introduced into the com=- ;
: muniocation line by electroacoustic converters and the tele-

phone unit circuit, as well as for the quality of the unit's

bell, Mechanical requirements determine the life of indivi-

dual parts of the unit, and the mechanical stability and vibra-

tion resistance, Climatic requiremsnts set the range of tem-

peratures, humidity, and pressure in which a given telephone
unit can work reliably,




SCINTILLATION COUNTERS
Eginesr-Senior Lisutenant G. Odzhagov

Sointillation (luminescence) counters are employed wide-
1y in dosimetric equipment. Having approximatsly the seame
features as gas-discharge counters, they are dependabdble in their
operation and quite simple in oconstruction. Thair basic oom~-
ponents are scintillators, photomultipliers, and electronic
pulse amplifying and counting devices,

The word sointillation is of latin origin, In trans-
lation it means sparkling, sperking. This is the origin for
the name of the physical phenomenon of luminescence in the form
of spark flashes, observed, Tor example, on & screen made of
zinc sulfide bombarded by :%ghn-partioles. Both crystalline
and amorphose, and liquid gaseouf substances are used as
scintillators in counters. Scintillators can be employed to
record alpha- and beta-charged particles, gamme-quanta, x-rays,
and neutron currents.

Scintillators are separated into two groups by nature
of the substance: Organic and inorganic, All of them have
high "transparency" for emitted light, This 1is one of the most
important features of scintillators, The greater the amount of
light coming from them, the more electrons are pulled from the
counter's cathode, which at the same time 18 also the cathode
of the mogt critical component of the instrument, the photo-
multiplier.

This component is an electronic tube in which electrons,
one or several, which are hit out of the surface of the photo-
cathode by a quantum of light, are multiplied by a number of
serially positioned recondary electron emitters called dynoder,
The voltage increases Ly approximately 100 volts at each sub~
sequent dynode, The anode has the highest potential, The
difTerence in potential between ths anode and cathode attains

The quantity of multiplying cascades is determined by
the needed magnitude of the electron current flowing through
the load connected to the photomultiplier's anode, The sec-
ordary emitters can be elther the reflecting type or those
that operate "na prostrel® [translation unknown). Very thin
layers of materials that emit electrons are used in thenm,

The effectiveness of employment of a particular type of
gcintillation counter depends in many ways on the type of

e Lt 0 v

ot b

o L ke, i o

e |

o sl b v ey il )




T T

o AN, AR AR Pyl ey uauu»m‘mwmmmmmm‘mwmw NMWM

R e ——,

scintillator used in it, For example, & ginc sulfide sointil-
lator is distinguished by high sensitivity to alpha-particles
emitted by radioactive substances. Sodium 1odide crystals are
gudd sointillators for registering gamma-quanta. The presence
of 1odine in the orystal raises the effectiveness of gamma-
quanta detection up to 60 percent (the Gelger counter's sensi-
tivity to them is 1-2 percent). The discrimination time of
scintillation counters used presently varies from 10=8 to 10-5
seconds, This significantly reises the rate of emission count-
ing in comparison with that of gas-filled counters,
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Comnection Circuit of A Scintillation Counter

Key :
l. Radioactive radilation 5. Dynodes
2. Photocathode 6. Anode
3. Scintillator 7. Output
4, Focusing electrode 8., Voltage divider
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ANTITANK GUNS
(Unattributed Article)

A tendenoy for noticeable increase in the proportion of
armored and teamk forces in the armed forces was seen in the
beginning of the 1930's, At that same time the problem of
creating antitamk weapons for Iinfantry podregzlelmius arose,

In our country in 1932 the Kurchevskiy 37-mm dinamo-re-
aktivnoye [tramslation unknown] antitank gun was developed and
acospted into the armory, Deflcilenciss ~-- low maneuverabllity
and low armor penetrability -- were disclogsed during its use.

The Kurchevskiy PTR [antitank gun] had to bs removed from the
Armory.

In March 1936 the Soviet Govermment adopted a decree on
designing a more effective antitank gun., The well-known in-
fantry wsapon designers M, N, Blyum, S.V. Vliadimirov, S,A, Ko-
rovin, and others were recruited to design PTR., In two years
they memufactured 15 models, However, not one of them passed
the testa, The weapons were found to be heavy, cumbersoms,
and hed low armor penetrabllity,

The need arose for developing more rigid tactical and
technical requirements with speclal emphasis on the feollowing:
The guns had to be light, convenisnt to handle, and penatrate
20 mm armor at a range of up to 500 meters envi at an incidenze
angle of 30°, Design studies indicated that these require-
ments could be aatisfied by a l4,5-mm caliber weapon under the
condition that a 64 gram bullet would have an initial speed of
1,000 meters per second.

N.V. Rukavishnikov, S.V, Vladimirov, and B,G. Shpital’-
nyy developed such guns in 1939, The 14, 5-mm semiautomatic
Rukavishnikov gun gave the best results, Conmfortable and re-
liable in cperation, it had a sufficient firing rate (up to
15 romnds per mimite), Two psrsons could easily carry it with
shoulder belts, In October 1939 the gun was accepted into the
armory under the title "1939 molsl 14, S-mm antitank gun."

However, production of Rukavishnikov antitank guns had
not started by the beginning of the Great Fatherland War, and
extensive uss of tanks by the enemy demanded that the infantry
be provided with mobile, substantial antitank weapons as
quickly as possible,
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The well-known weapons designers V,A, Degtyarev and S,G,
Simonov joined the work of creating a simple and effective PTR,
As early &as the end of July V.A, Degtyarev submitted two models
of 14,.5-mm magazine PTR for testing that were simple in con-
struoction and easy to bulld. However, sometimes they jammed
during firing., Thus it was proposed to the designer that he
quiockly improve one of the models and make it a single-action

type,

Above: 14, 5-mm Degtyarev single-action anti-
tank gun; below: 14,5-mm Simonov magazine
seniautomatic antitank gun,

S,G, Simonov employed the design features embodied in
the ?7.62-mm single-action rifle in creating a model of a PTR,
Only the triggering mechanism and the ammunition feed were sub-
Jected to changes. After a number of tests on 29 August 1941
the State Committee for Defense adopted a decree on the ac-
ceptance of the 14, 5-mm Simonov magazine semiautomatic anti-
tank gun and the 14, S-mm Degtyarev single-action antitank gun
into the armory and on commencing their production.

Simonov's antitank gun works on the principle of the
removal of powder gas through a transverse opening in the bar-
rel, The barrel tube is closed off by angular deflection of
the breech mechanism. In this case when it lowers, the rear
part of the dbreech mechanism's frame contacts its bearing
surface againgt that of the breech bushing, A flag-type safety
catch i8 situated on the right side of the breech, The trig-
ger-type firing mechanism allows single-action firing only, :
and the quadrant sight allows firing at a range of up to 1,500 E
meters, -

The Degtyarev gun worked on the barrel recoll principle,
Locking was accomplished by arming projections on the breech
which enter, when the breech turns, into the bearing shoulders
of the breech, The breech mechanism 18 unlocked automatically.
Breech ramming and barrel tube locking was done manually, The '
sight had a cellapcible back-sight with two positions for =
firing at 400 and 1,000 meters, :
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The structural simplicity and ease of manufacture of
these PTR, aospecially the Degtyarev single-action gun, made it
possible for plants to start production quickly. The need for
*hem was 40 great that someatimes they were shipped to the front
stralziit from the shops.

The Soviet antitank guns wers used successfully against
the enenmy's light and medium tenks, They were usually fired
et a range of 250-~300 meters, Individual deficiencles that
wers revealed during battles were quickly eliminated, and the
PT™R became fully reliable weapons,

The number of guns shipped to the troops grew continu-
ally, While on 1 January 1942 there were only 8,116 guns in
the Red Army chast! participating directly in combat operations,
by 1 July 1947 thelr number increased to 65,365, and to 145,861
by 1 Janvary 1944,

During the course of the Great Fatherland War Soviet
designers tirelessly improved the antitank guns, devoting their
principel attention to increasing their armor penetrability.

In 1942 a 20-mm antitank gun with a horizontally shifting breech
block was being developed by F,I. Rashkov, S.I. Yermolayev,

and V.Ye, Slukhotskiy, In the saame year M,N, Blyum designed

a PTR for a special 14, 5-mm round that had a great initial
bullet speed,

Beginning with the second half of 1943, with the ap-
pearence of heavy tanks and self-powered weapons with strongz
armor protection in the German fascist army the effectiveness
of the PTR started to decrease, and the main role in the fight
against tanks passed to artillery.




The blade 1is c- “rulled (raised, lowered, tilted vert-
ically) by double~act.on hydraulic cylinders. The bulldozer's
good passabllity and meneuverability make it possible to use -
1t sffectively for a number of excavation operations. The S
»8chine has a diesel engine that generates 184 horsepower at

1,00 rra, It travels at up to 13 km per hour and weighs
1‘-‘.2\)0 ks.

The DS=~394 (D-6404A) motor bitumen sprayer deaamstrated -
at the exhibition spreeds hot cr cold dbitumenous substances :
by .eans of impregaaticn, pertial impregnation, or surface
treatmert of gravel and metalled surfaces., It will find ap-
plicatich rherever the construction of expensive highways or :
asyphalt roeds 1s not always expedient, or where improved dirt E
roads muat be bullt quickly. The motor bitumen sprayer is E

also usgeld ro oil and stabilize 4irt during airfield construc-
tion,

Ite design makes it possible to maintain the bitumen
at the needed temperature while it is transported in the tank,
ard to heat it when necessary.

The All-Union Scientific Research Institute of Construce-
tion and Huad Mechinery is displaying the Avtoplan-l and Avto-
rlen-11 systems at the exhibition., They provide automatic
contiol of & bulldozer ani stabllization of the position of
1ts working element.

The Avtoplan-1I1 system is designed for a bulldozer
welzhing over S tons with hydraulic control of the working
elenent, It priwides stabilization of the position of the
vushing frame of the blade relative to the horizontal within
a ~nge of +£30°, it allows the driver to change the blade
angle within £5° by remote control from his cadb, it auto- -
matically pulls the blade out of the ground when the speed of E
erngine shaft rotatlon drops and returns the i1rame to the
prescribed powition,

i ottt bl e e

The employment of this system significantly increases
the machine's productivity, makes a reduction of time spent

on layout operations possible, and eases the work of the bulle
dozer operator,
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4 contactless electironic roll alarm for bulldozers,
scrapers, and ovher construction machines is of interest, It
automatically warns the driver when working on slopes and hill-
fldes that its bwnlt 1s approaching a critical point. The in-
strument consists of a vicltup unit and a signal panel witl
two lanps: The green lamp lights whan the bank i3 within al-

lo?able limits, and the red nne lights when the machine tilts
27°,
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The RS-66 snow blower 18 designed for m.intaining roads.
fiounted on a GAZ~-66 motor vehicle chassis, it piles the m.ow,
carrles it to transport resources, and it can dump it to the
side. Owing to sprinkling equipment mounted on it, during
the warm perlod of the year the machine can be used to wash
improved road surfaces, The tank capacity is 4,000 liters.

| M Ul il . Ll T,

D=-9043 Scarifying Snow Blower

The more powerful D-904S snow blower 1is used for strip
working of snow deposits at any height and density of snow.
It is nounted on a TDT-55 tractor with a scarifying rotary
working element that has an independent power supply. It is
driven by a 170 horsepower YalMZ-238G dlesel engine. The
tracks are driven by an SKD-14B tractor engine, Both engilnes
are equipped with heaters, All control instruments are cen-
tralized in the driver's cab, The snow blower's productivity

/}s up to 700 tons per hour, and it moves at speeds of up to
11 km per hour,

Scrapers and excavators, all sorts of lifting cranes,
and various rollers and machines for road surfacirg are also
widely represented at the exhibition, Their introduction into 3
operation will ensure a faster development of the operating 3

and repair base of construction and heighten its technical
quality,



YEARS, EVENTS, PEOPLE: THE PIRST SCHOLAR
(Unattributed Article)

Mikheil Vasil'yevich Lomonosov, who was dborn on 19
November 260 years ago, 18 not only a true scholar and poet,
He 13, sccording to V,.G. Belinskiy's definition, a great per-
sonality, a phenomenon that imparts honor to human nature and
the Russisan heritage,

The tremendous, truly encyclopedic activity of the
great scholar was distinguished by diversity, and at the same
time by a remarkadle wholuness, Working in various fields of
science he tried to comprehend the unity of the laws of nature,
the universal connection and interrelationship of its phenomena.
He outstripped his educated contemporariss by a whole century
in golving many scientific problems, The most important prob-
lems of natural history, chiefly physics, chemistry, geology,
and estronomy, were illuminated in his works. The contribu-
tion he precvided to the development of mining and metallurgy,
history, philosophy, and philology was not small.

One of the greatest scientific breakthroughs of Lomonosov
iz the discovery of a ‘'general law of natural science," the con-
servation of matter and motion, of its theoretical and experi-
nental foundation. The concept of the indivisibility of mat-
ter and motion is at the bhasis of this law,

Lomonosov was not only a theoretician but also a major
practioal scientist. For example during his research on the
upper layers of the atmosphere he inventad and manufactured a
working model of a small "flying machine" for raising meteoro-
logloal instruments to significant altitudes, He 1s also the
first to be credited with sounding the upper layers of tha at-
mogphere with automatic recording instruments launched into it.

The problems of optics, chiefly its practical aspect ---
the design and uzanufacture of wvarious optical instruments and
devices -~ occupied a large place in the scientist's work,

A "catoptric-dioptric igniting instrument," an ingenious
combination of flat mirrors and double convex lenses, was
designed by Lomonosov in 1741, Zmploying the rays of the sun
to get high temperatures the sclentist used this instrument to
melt crystals., 3y its igniting power it surpassed similar
instruments known to that time by many times. Later Lomonosov
inver.ted a "horizontoscope," a periscope with a mechanism for
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local panoramic observation, In 1762 he built a telascope
consisting solely of one concave mirror and an ocular, In
1756 Lomonosov demonstrated at the Academy a "night scope" with
which one could "distinguish rocks and ships in twilight and
at night." Such scopes were used on the vessels of V.Ya. Chi-
chagov's Russian polar expedition (1765), organized on Lomono-
sov's initiative., After the death of the scientist this in-
vention was forgotten, and the concept of an instrument for
night observation came to be considered erroneous, It was

two centuries later that the concept was employed in the crea-
tion of night viewing instruments.

The depths of the content of most of Lomonosov's work
came to be recognized only as a particular sciance developed,
T™e more time passed, the more obvious his superiority in many
fieldsof science and engineering became,

There was the development of the principles of physical
chemistry and of tne molecular-kinetic theory of heat and the
kinetic gas theory, research on electric phenomena, the dis-
covery of the atmosphere of Venus, &and the invention and design
of a recording compass, a mechanical log, and other instruments
for sea navigation, This 1s far from al)l that the great Rus-
sian scientist -~ the first Russian scholar, a member of the
Swedish Academy of Scliences, and an honorary member of the
Bologna Acadenmy of Scilences -~ did for the development of science,

No matter what Lomonosov studied, no matter which natural
phenomona he investigated, no matter what discoveries he made,
hig foremost goal in all endeavors was to benefit the Mother-
land!
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SHIP ELECTRICAL ENGINEEBRING

N. Korneyev, Haster Engineer of the All-Union
Scientifioc Research Institute of El_ocmno!nnios

The Soviet Maritime Fleet is developing vigorously on
‘ths powerful btase provided by the socialiet economy. 4s of
the bdegimning of 1971 it already possessed an inventory of
6,612 cargo, passenger, commercial, auxiliary, and other types
of vessels with a total ocapaocity of close to 15.2 million
Teogistered tons. The high level of development in domestic
‘Scisnce and engineering ensurad not only quantitative dut also
qualitative growth for the flest. In the last few years the
cargo and passenger capacity of trangport vessels increased
significantly, The speed of all types of vessels and their
range without refueling also inocreased, and the output of
powar facilities has been raised,

Technieal progress in the maritine fleet, as is true
for many other sectors of ths national economy, found obvious
oxpression in the high r e of slectrification., The output of
electric power facilities on ships increased, and new, improved
electric equipment appeared, New generators, slectric motors,
canverters, and other electric machines and instruments put
into production by the domestic electrical induastry are smployed
aextensively on maritime vessela.

In particular, ship electric powsr sources experienced
great changes, Naval synchronous generators equipped with
excitors and built in the form of individual direct current
comrzutating machines gave way to generators with self-excita-
tion and automatic voltage reguleting systems., The deaire to
increase the output of generators, improve their weight and
size irndices to the maximum, and to increase the reliability
and life of the machines produced a need for exploying new
slectrotechniosl materials, such as silicone insulation., Water
cooling amd forced bsaring lubrication found wide application,
and 2 number of new design conowpts were formulated that im-
proved the uvperating qualities and economic indices of the
machines,

The uit output of ship altsrnating current synchronous
generntors with air cooling now reaches 1,500 kw, and 3,000 kw
with mtsr cooling at 380 volts and SO ops. Owing to the
employment of heat-resistant insulation and the aater cooling
Zyatem it became possible to greatly reduce the weight and
overall dimensions of synchrenous generators, For example, an
air-cooled 1,500 Xw generator has overall dimensions of
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2,415x1,408x1,805 mm and weighs 7,080 kg, while a water-ccoled
generator with almost the same dimensions and weight has an
output of 2,000 kw, Direct current generators also experienced
dea;gg oh;ngea. Presently their unit output attains 1,500 kw
at volts,

In the last few years complicated navigation systems,
radio and hydroacoustic equipment, and automated and remote
control systems have attained extensive employment on maritine
vessels, Alternating current of the most diverse voltages
(110, 115, 127, 133, 230, and 380 volts) and frequencies (50,
400, 470, 485, 500, 975, and 1,000 ocps) are required to power
such systems., The quantity of independent current converters
has increased on modern vessels because of this by two to three
times in comparison with vessels of prewar design., There has
8180 been a significant rise in the demands on converters with
respect to both the precision of output parameter maintenance
and the length, reliability, and noiselessness of operation.

Presently the domestic industry has started production
of large series of marine converters that are to be installed
on domestic and foreign vessels, The output of such machine
units attains 75 kw, They convert direct current of one volt-
age to direct current of another voltage (serles AFP), to
nonophase (series APO), or triphase (series APT) alternating
current, With other machine units triphase current is con-
verted into direct current (series ATP), or into monophase
alternating current of another voltage and frequency (seriles
ATO), rinally, there are machine units that convert triphase

alternating current of one voltage and frequency to an identical

current of another voltage and frequency (series ATT).

Firgure 1, One of a multitude of dynamnoelectric convert-
ers produced by the Soviet electrical induse-
try, the series AP0 machine unit, which con-
verts direct current to triphase alternating
current.
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In design, such a converter is a machine in a single
housing (Pigure 1) with two or three armatures, one of whioh
1s the Adriving elestric motor armature, and the other or the
other two are direct or alternating current generator armatures.
Varcus types of alternating current generators are used -- in-
ductor, salient-pole and nonsynchronous, and claw-ghaped and
rostrate. As a rule all of them have a self-excitation system.
Inductor, claw-shaped, and rostrate generators do not have
windings about the armature, These are ocontactless machines;
their excitation coils are located on the stator, imparting to
ther a great operating advantage over other designs,

Converter control equipment 13 outfitted as & rule in
separate cases, It consists of an sutomatic circulit (or power)
switch, a starter, control units (for speed, voltage, and fre-
quenoys. and protection units,

An important feature of modern converters is that all
problems involving design, the electric and mechanical indices
of both the machine unit itself and the equipment for the
start-up of the machine unit and for automatic output parameter
control have been solved integrally. In this case the modern
demands upon converters with respect to all electric and mech-
anioal indices (this should be taken into account) have bmcome
significantly higher and more rigid than before,

The most complicated problems in developing dynamoslec-
tric converters with high technical specifications are being
solved successfully by Soviet sciesntists, engilneers, and design-
ers, For example, the power supply units for navigation sys-
tens -- serles AMG machine units -« are now boing operated on
almost all vessels in the maritime fleet of both domestic and
foreign construction, and they have acquired a reputation as
being very reliable machines, The inventors were awarded the
State Prize for the development of this series of machine units.

Semiconductor technology has taken a firm foothold in
the composition of ship electric equipment, Using silicon
conteol valves -- thyristors (Tigure 2),-- as a basis, series
production has been started for a number of masnine units of
different purposes -- static seniconductor frequancy converte
ers, inverters, and reversible converters. The creation of
diffusion silicon valves was marked by & high honor: Their
inventors were awarded the Lenin Prize.

Today our industry 1s producing a series of rectifying
machine units (Figure 3) designed for different purposes --
power (VAXS), charging (VAKZ), starting (VAKST), electrolytic
(VAXEL), welding (VAKSV), synchronous generator excitation
coll power supplying machine units (VUKV), and electric drive
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powering machine units (VAKEP), This series is widely employed
in transport, in the national economy, and on vessels both in
our country and abroad,
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Filgure 2, The creation of thyristor power control valves
was an outstanding achievement of doxestic
electronics, They have found wide applica-~
tion on the maritime fleet's vessels,

The ocutput capacity of the machine units attains 585 kw,
and the voltage of the rectified current attained is 380, Their
efficiency fluctuates between 0,77 and 0,89, and their unit
weisht varies from 1,59 to 37,0 kg/kw, For most machine units
1t 18 8,5=12.5 kg/kw,
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In comparison with dynamoelectric converters, the static
semiccnductor type have lower weight and smaller dimensions
‘see Table), They are noiseless, require less service, and are
simpler to maintain, Having invaded the electronics of power-
ful currents so decisively, semiconductor instruments continue
to occupy the foremost position in radlo engineering, radxo
electronioes, and automation,
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It is impossible for us to inagine a modern vessel with-
out electric drive for a multitude of mechanisms, From power-
ful electric propeller motors with an output of several thou-
sand kilowatts to galley machines and personal instruments with
an output of several watts: This is the range for the emplcy-
ment of electric driving nmotors, The mcdern series of Soviet
electric direct current motors are most highly perfected in
design, ‘They are installed on various types cof vessels and
compose & share of our export volume that is not small, lew

W VTN AN (| ST, [ g e

M




T T T P gTIRTTTI aT

Pigure 3., The powerful static semiconductor rectifier
with automatic output pvarameter control works
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reliably and noilselessly.

saries of starting devices are also bdbeing supplied in the
outfits for direot current electric motors,

_(8) (11) (13) _ (14)
Nuromuiad coTe | BmKOANMI0 ABHNME [ 7
- [ ) FeSeporrw
| | R Em R | E
ty) VLU (L2) | (9)
350330 o .0 20 0 1210 X400 < 400
200/230 0 7.0 130 168 1050 x 480 x 400
20220 | 0 130 o 1488 x 508 x 208
300220 90 17,38 2% 00 1209 uxB80
220 - 8.0 110 » 120008 x 479
230/30¢ ] 70 1§ 1e8 1000 408 x 000
koy :
l, 7ype and make of ma- 5. Static VAKS=-17, 35-230
chine unit 6. Dynamoelectric APP-8B
2. Dynamoelectric ATP-8rn 7., Static VAKS-7, 0-11%
i. Static VAKS-7-230 8. Power circuit

. Dynamoelectric ATP-20rn 9:
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10, Frequency, cps 13, Weight without instrumen-

11, Output data tation, kg

12. Power, kw 14, Machine unit's overall
dimensions, mm

Pigure 4, The vertically or horizontally bullt seriles
AM asynchronous electric motor with short
circuited rotor can be encountered on ships
and boats of various displacement and purpose.

With the introduction of alternating current to vessels,
the need arose for developing several series of asynchronous
electric motors for maritime purposes employing a shor., cir-
culted rotor in a comparatively short time interval, Such
asynchronous maritime elactric motors as the AP, MAF, MRZ,

Ak, and AMNSh, as well as the high-frequency AOl, DMVO, AOMNSh,
and DFV, which are employed on maritime vessels and in the
national economy, are earninga high evaluation (Figure 4)., A
nunber of changes that significantly increase reliabllity, con=-
venience and sinplicity of operation, working life, and noise-
lessness of operation, and which improve the weight and size
indices have been !‘ntroduced into the design of modern asyn-
chronous electric notors,

As an example, here 1s the system for starting and con-
trolling a three-speed clectric motor, In the course of proj-
ects on the unification of vessel deck mechanisms being con-
ducted by CENA nember countries, a number of standard capstains
as well az the electric driving motor for them and the control
equipment have besn developed. This new drive, created on the
basis of a triphase current asynchronous electric motor with
gshort circuited rotor, replaces the previously employed elec-
tric notor with a vhase rotor (with rings). It is controlled
by a controller and a contactor station, When the controller

57




T,

i
:
8

powition 1 the l6«pole co0ll iz twmed on (& “riangular
ths smallest poesible rpa., In porsition
oodle switohed from the triangular 0 & SAY COMNGO-
v WL position 3 they mxe swistched to a 4oubles star
the eleotris motor operates at the standard rpm,
the most 4difficult protdem in controlling the
of asymohronoua sleotric motors is being solved.

mmwm synthwtiv rudber shesthis, new lighting

all possibles types of deck mmd personal elsotrio
mshines hlrn foumdl wide application on modexrn vessels of the
EAritins fert. Special squipsmt has also desn daveloped for
the fMehing fiset, 10w breakers, refrigevator ships, and tankers,
The comfoxds of pawsenger liners and the comfortableness of

living qumrters hawe inocreased signiCisently on all trensport
commeYGiAl veesels,
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The r&pid growth of the Sovist maritimme fleet is indedted
in many ways to thne Irigh lowel of developmsnt of the domestlc
sleotrical industry. The Directives of the 34th CPSU Congress
foreeee a 1,.4«tine inorsase in the freight turnover of maritime
tremsport, An essential role in completing this task will be~-
long vo owr ‘electrical industry, which is developing at & pace

hes never Weer withesged before.
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THE HYDRAULIC TRANSMISSION

Engineer-Lieutenant Colonel Ye, Aleksandrov

One of the distinguishing features of the PKT track
layer and the BKT bulldozer 1s thet their design employs an
hydraulic transmission, & machine unit that includes a stepless
torque converter and a two-row planetary gear-box., It is
designed for changing the traction force and moving speed of
the machines, engagement of reverse, and disengagement. of the
engins from the power transmission, In order to get a clearer
impression of the operation of this quite conplicated machine
unit, we will examine its structural and dynamic plans at the
same time (see Figure).

Torque is varied without stages by moans of a torque
converter, Its driving component, pumping wheel 10, is con-
nected right with the input (drive) shaft 1 of the transmission
through casing 9 and housing 3 of the loocking clutch. The
wheel, casing, and housing of the locking cluteh form a hermetic
cavity into which the working fluid -- a mixture of spindle and
motor o1l with a special additive -- is introduced.

The driven component of the torque converter ~- turbine
wheel 6 == i3 connected by hub 2 to the turbine shaft 11, which
at the same time is the drive shaft for the planetary gear-box,
The hud of the locking clutch, on the spline of which a driven
powder metal disk is fastened, is rigidly connected with the
hub of the turbine wheel, Piston | and a gasket are situated
in the clutch housing,

wo reactors 5, which increase the torque transmitted to
the turbine wheel, rotate between the pumping and turbine wheels
on free-running couplings, The internal band of the coupling
18 connected to the reduction gear housing, The couplings
allow the reactors to rotats only in one direction,

The gear-box contains two planetary rows with a common
sun wheel 19 and four control clutches, Each planetary row
consists of a sun and coronse gear and three satellites, The
sun gear 21 of the first row and the intermediate shaft are
built as a unit. The hubs of the direct and intermediate drive
clutches are mounted on the splines of this shaft. Coronal
cear 15 simultaneously serves as a cover for the direct drive
clutch 13, to the housing of which it is rigidly connected.
Sun gear 20 of the second planetary row is mounted on the tur-
bine shaft and is the drive gear for the gear-box. Coronal
gear 18 of this row freely rotates on satellites 22,
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engaged but t _..:0e i standing still), marimum transforma-
tion (comve .. ; of torgue ocours, Entrapping oll, the vanes
of the workiug wheel twirl it and forcefully dump it onto the
turbine vanes. Emerging from the turtine, the streams of o1l
fall onto the reaectors, trying to turn them in a direction
reverse of that in which the working wheel is rotating, But

the free-rumning clutches prevent this, The flow of oll accumu-
lates in the direction of rotation of the pumping wheel, Be-

cause of the remction forces arising the torgue on the driven
shaft increeges to its marximum value.

he nature of intcraction between the hydraulic flow and
the converter's parts changes as the load on the driven shaft
decreases (the machine has started moving, and the turbine has
begun rotating)., At a certain rpm tae oil streams emerging frou
the turbine act on the vanes of & close reactor in such a way
that 1t starts to turnm in the same direction as the working
wheel. The clutch unlocks, and the reactor beginsg to rotate
freely. As the turbimerpm increases the second reactor also
unlocks. The converter shifts to thie hydraulic coupling mode,
The speed of rotation of the turbine wheel starts to approximate
that of the working wheel, but it does not equal it. The
relative slippage of the wiiccle increases sharply when unexpected

loads?rtsn (for example when the vehicle's wheels hit rough
gpots).

Thus the torque converter also fulfills the function of
a Jevice that protects the engine from overloads, In order to
eliminute slippage completely, if this is neces.:ary and pos-
sible in regard to tne road conditions, the locking clutch 1is
engaged, To Jdo this, o0il 1s fed i1anto the booster at a pres-
sure 5-10 kg/cm® greater than that which arises in the con-
verter's cavity. Piston 4 presses disx 7 against stop 8, Both
wheels of the converter rotate as a fingle unit, a—i the en-
gine is rigidly comected to the power transmissic

An hydraulic transmission operates trouble-free if maln-
tenance 1s conducted when required, and if the established
operating conditions are obsmrved, Detailed descriptions of
ad justment operations, as well as of the possible malfunctione
of the transmission and the means for eliminating them, are
contained in msmmusls dealing with these subjects. We should
note that the overwhelming majority of then”s malfunctions arises
as & result of contamination of the workinz fluid or violation
of the optimum working conditions for hydraulic systems, There-
fora when a track luyer 1s being used care must be taken to
ensure that the temperature and rressure in t> nsmission hy-
dravliic systems d¢ not exceed values prescribe by the instruc-
tions, and thet working fluld be carefully cleaned before being
poured in, 01) temperature in the reductiun gear of the plan-
etary transmissions is considered to be normal if it is within
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the range 60-95°C, In torque converters it should be maine-
tained within 70-115°C (its reduction to 40° and short-term
increase to 125°C 1s allowable, but not recommended).

Temperature incresse is caused primarilly by heightened
8lipping in the torgque converter. It arises in ocases when a
higher gear 1s engaged before the proper time or, on the other
hand, when shifting from a higher gear to a lower one is done
at great speed without engagement of an intermediate gear,

A still greater load and, consequently, a sharper rise in ten-
perature of the oil 1s caused by engagement c¢f reverse gear
before the machine has had time to come to a complete stop.
Another cause for overheating could be prolonged operation of
the converter while the vehicle is standing still or is woving

at speeds beyond those recommended by the instructions for a
particular gear.

At the same time, locking of the converter before it
begins to operate in the hydraulic coupling mede is totalily
prohibited, Otherwise the loads on the transmissions could
exceed the rated ones, resulting in heightened wear or even
breaking of transmission parts. Therefore the locking clutch
can b engaged only after the vehicle attains the speed es-
tabli .ed by the instructions for a particular gear. An ex-
cepticn 18 the descent of the vehicle down a steep incline,
when it 1s necessary to brake with the engine,

The standard piressure for the lubrication system is
1-1,5 kg/cm®, 3-4 kg/cm® for the torque converter, and 9«13
kg/cn® for the clutch Yoosters. When the o1l pumps are working
properly, sharp jumps in pressure or a reduction of pressure
are mo3st frequently symptoms of the fact that air or water has
gotten into the o0il, An emulsion forms as a result of its
vigorous mixing with the oil., The working fluid in the con-
verter foams up, the conversion coefficient decreases, and
the parts overheat, Therefore iy water 1s detected in the
system the 0il must he changed completely.

We remind the reader that hydraulic transmission systems
are filled with a mixture of AU spindle oil (GOST [All-Union
State Standard] 1642-50) and MT=17p o1l (GOST 63£0-58), with
obligatory addition nf AXOR-1l unticorrosive dope (Soviet Na-
tional Economic Technical Spe-ification 36-13-15-64), 011
temperature must not be lower than 10°C (not lower than 20°C
in the cold part of the year). After the oils are carefully
mixed at a ratio of 7:3 (by volume), dope is added in a quan-
tity 10 percent of the total weight of the mixture,

The 01l filters must be cleaned and rinsed strictly by
the schedules rrescribed by instructions. Here the nature of
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the sedinent in the hydreulic cyclone bunker should be ob-
served., If there are many aluminup shavings and amuch powder
metal dust in {t, the transamission snould be disassembled and
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FRONT AVIATION REPAIR WORKSHOPS
S. Pilipovioh

b Lnf

b October 1941, The front approached all the way to Mos-
A cow. Our aircraft suffered great losses in constant battles,
A decision was made to creite front aviation repair workshops
(FAR!N) in order that damaged aircraft could be returnei to ac-
- tion as quickly as possible, We were posed the task of repalr-
& ing the machines not just in stationary conditions alone, but
: rignt at the air bases, In addition the workshops were faced
with ensuring combat readiness for a an air defense fighter
regiment, and servicing squadrons of Po=2 night bombers,

The organization of repair had to be simplified to the
limit because of a shortage of labor, When a damaged alrcraft
arrived a trouble statement was compiled with the assistance
: of the crew, and integrated brigedes consisting of laborers,
; skilled workmen, technologists, and designers, guiding them-
E - selves by the statement, carried out the repairs, sometimes
under the open sky. The massiveness of the work volume can
te judged at least by the fact that one Pe-2 had 564 bullet
holes when it returned from its combat mission. And the
trouble statement was essentially the sole design and procedural
document. It was what was used in case of serious damage to ;
indicate what had Lo be done and how, and sketches were drawn :
in bty hand, :

Employing their imowledge and experience and caught up
in a patriotic desire to preserve tneir own Moscow, the work-
; shop laborers made irreproachable repairs, Skilled workmen
V. V. Plenidin and L,*, Kozlovskaya, process englineer D.M, Ver-
shinkin, workers G.K, Ulanov, I1.S, Dukhov, and many others
decaonstrated true labor heroism, The repaired alrcraft went to :
action one after the other right on schedule, 3

Somewhat later we were given the chance to reorganize the
industrial repair process, Production sections and departments
were distributed in buildings and between them., Specialization
was employed: Each department was given responsibility for a
certain aircraft tyre. Thus the first department, the largest
and the principal one, repaired Pe-2 aircraft, the second re-
paired less known machines removed from production back in the
nrewar period (DB-3, DB=3F, VULTI), and the third repaired the
- TB3=3. The fourth department involved itself with mechanical ;
f ¢ working of parts, and repailr of hydropneumatic machine units E
i : and mechanisms in the control and landing systems. The staff
of each department contained up to 10 production groups which
repaired specific units and systems,

:
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Alrcraft that were flown to the FARM were Jirected to
the proper department, where intermediste repairs were made,
But those that arrived by train and required major overhaul
were initially disassembled and subjected to fault detection,
They were unpacked, and the volume of work was determined with

the participation of the process engineer and a designer, First

the parts, units, and machine units were restored, and then
assembly, adjustment, and testing of the systems was conducted,
On the flight strip the ailrcraft was subjected only to ground
tests and preparations for return to the chast': While the
front was nearby we could not test the aircraft in the air,
Later, after the enemy was thrown back from Moscow, a flight
was made after completion of repalrs,

The collective that maintained the flight strip worked
harmoniously, Flight leader S,T, Petrov, mechanic N.V. Belov,
motor mechanics P,D., Zadachin and X,N. Stakhanov, master en-
gineer P, A, Fopov, and pilots A.N, Gratsianskiy and P,A, Soko-
love had the deep respect of the aviation soldiers.

The motor vehicle transport shop deserves a good word,
it helped out especially in the initial perlod of the operation
cf the workshops., Risking their lives, the energetic and per-
slstent motor vehicle engineer-mechanic A,M, Valikov and a
group of stalwarts picked up captured motor vehicles from the
front lines and repaired them, Our drivers and suppliers made
long trips, even all the way to the Volga, in search of spare
parts for the ailrcraft on these vehicles, There they removed
equipment and machine units from Pe-2 aircraft, which were
loaded on barges end encrusted with ice,

The front aviation workshops returned close to 280 air-
craft of different types =- Po-2, Pe-2, SB, Il=-4, and VULTI --
to action. Up to 15 brigades that worked in conbat chast'

gave a second life to a great number of aircraft damaged in
aerial battles,

T™e report signed by the commander and commissar of one
of the aviation squadrons 1is a memorable, exciting dccument of
those threatening, glorious years, The report dlscussed the
irreproachable work of the FARM, and in particular of the group
led by Senior Foreman M,A, Ovechkin, TD=3 aircrarft No 2229,
wvhich was repaired by this group, made 274 landings without
any sort of faults arising.

We are prideful in that our collective contributed its
imprint into the destruction of the eneny,
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DIVING EQUIPMENT
Engineer~Senior Lieutenant A, Smirnov

The AKA-60 one-man self-contained apparatus 18 designed 3
to allow a diver to breath while working under water, The =
apparatus is built from nonmagnetic materials and can be used ;
with GK-2, GK-6, and GK=-SVU-A nonmagnetic diving suits,

IR L A ”“N‘W””r”*"”“‘"‘M\WM\""‘”11*“"“‘4'Mmqm’jpf wwmwlw;wm

i Figure 1

; The apparatus consists of a valve box 1, inhalant hose

: 2, breathing sac 3, regenerative cartridge 5, two tanks with

i valves 4, connection fittings 6, regulator 7 with a gas feed
mechanism and switch, housing 8, cover 9, harness 10, portable
' pressure gage ll, and exhalant hose 12 (Figure 1), With the

: exception of the portable pressure gage, harness, and valve box
: together with the inhalant and exhalant hoses, all of the units

of the apparatus are in a rigid housing with a cover,
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The AKA=60 operates with a nitro, sen Rixture
(with an oxygen convent of 50:l percent), and the exhaled gas
is Yegeerated., With 1t & diver can treath by & olosed (oyclio)
Tystem to depths of 40 meters,
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Pigure 2

The gases move in the following way (FPigure 2). The gas
nixture sxhaled dy the diver moves through exhaust valve 1
located in valve box 2, and through goffered exhalant hose 19
to the Tegenerating cartridge 8 where carbon dioxide 1s ab-
gsorbed, The purified gas mixture passes into breathing sac
6, and here 1t 18 enriched with oxyzen by mesns of a constant
supply of the nitrogen-oxygen mixture from tanks 11 and 16
through the gas feed mechanism 12. When ths diver inhales,
the mixture passes to his lungs from the breathing sac through
the goffered inhalant hose 4, inhalant valve 3, and the wvalve
box.,

When the diver submerges the hydrostatic pressurs on the
treathing sac increases, as a result of which the volums of gas
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nixture contained in it decreases, since the sac is elastioc,

A mechanical lung 18 replenishes the "lost" gas volume, It 18

ad justed in such a way that gas begins to flow into the sac

when a negative pressure equal to 90-120 mm Hg (with respect to

external pressure) is generated in the lung. When a negative

pressure arises in the btreathing sac a menbrane in the mechani- -
cal lung bdends and, asting on & valve through a system of levers, -
causes the gas mixture to flow from the tanks through regulator

15 and hose 17 into the breathing sac,

When the diver begins to surface the hydrostatic water
pressure on the breathing sac falls, as a consequence of which E
the gas volume within it increases. Safety valve 5 operates
to remove excess gas from the sac,

R P 1 IS A R 1, A PTG RTIN w
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An emergency acoustic alarm (a whistle), which ogerates
when the presgure in the tanks decreases to 40-20 kg/cm®, 1is
installed in the breathing sac, Wher tank gas pressure falls
to 40-20 kg/cm® the gas feed mechanism, which provides a con=-
stant supply of nitrogen-oxygen mixture to the btreathing sac,
switches the feed from channel 10 to the emergency acoustic
alarm through channel 9, Once he hears the emergency signal
the diver must stor work immediately and surface, following
the decompression procedures,

The portable pressure gage 14 assists in determining
the tank pressure and in providing constant visual control E
over the pressure vwhen the diver is under water. It is fas- a
tened to the left shoulder strap of the harness, The portable 3
pressure gage 1s fed with high pressure through hose 13. K

The table below gives the working time of the AKA-60
apparatus with respect to depth, Time for diver decompression
is not included. :

i a1

g Depth, | Pressure (atmos- | Working time,

: meters | pheres) on diver minutes

10 2 120
20 3 120
2 30 L 90 3
P 40 5 60 i

re AKA-60 apparatus weighs 29 kg when the regenerating E
cartridge is uncharged (it holds 2-2.2 kg of absorbent chemical) :
and the tanks are charged to a pressure of 40 kg/cw?®, 1Its
dimensions are 620x400x195 mm,

R P 0 .1, A0

-
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The diving outfit inocludes the AKA-60 apparstus, @pare
parts and instruments in & bag, & 15 kg breast weight, left
and right counter weights 3,35-4 kg each, two weighted imner
soles 1.6 kg each, & 9.5 kg weight belt, a device for trans-
ferring nitrogen-oxygsn mixture from supply tanks to the tancs
of the apparatus, and a spiral tube for charging the tanks of
the apparatus with a compressor.

The AKA=60 apparatus 1s fastened over the diver's suit
on his beok with the harness, Before each dive the diver must
perform a working test of the apparatus, To begin breathing
from the apparatus he opens the tank valves and purges the
"apparetus-lungs" system three times, as 1is done when an oxy-
gen apraratus is engaged. Dives are made in accordance with
working tables compiled for a 25 percent air-oxygen mixture,

When diving is finished the apparatus must be rinsed
with fresh water, dried, and recharged, Proper employment of
the apparatus, and the diver's sound knowledgs of the devices
and of the rules for equipment care are indispensable condi-
tions for reliable operation.

The AKA-60 apparatus 18 safer to use than oxygen-using
apparatus. It can be used to a depth of 40 meters, while gas-
charged apparatus can be employed only to deptha of 20 meters,
The new apparatus £lso has advantages when compared to air
tank treathing apparatus. The continuous operating time is
much great. ', and the time spent on decompression is signifi-
cantly lower,

70




T o g

[,

AT

e e R T

FULLY EQUIPPED TEACHING METHODS
Engineer-Captain 3d Rank Yu, Osetsimskiy

We were able to significantly intensify cadet training
at the Hed Banner Submarine Training Detachment imeni S.M, Ki-
rov owing to such diverse technical resources as electrified
diagrams, small and large training machines, working mockups,
trainers, simulators, and slide projectors.

Electrified dlagrams are an aid for deeper understanding
of the theoretical foundations of equipment operation, and the
structure and principles of operation of mechanisms and systems,
Teaching machines, which are used in the stage of preparation
for work on materiel, allow cadets to independently assimilate
the ingtructions for switching instruments and machinery on
and off, The small machine i3 designed for training by one
cadet on the rules for employing individual charnels or units,
for example the transnitter or receiver of a radio station,

We furnished classrooms with large machines at a rate of one
for each training shift that was studying a particular model
of equipment,

One of the large machines, which is installed in the
office of the hydroacoustic station, has six programs on mag-
netic tape and allows & possibility for cadets to study the
rules for operating both individual charnels and the hydro-
acoustic station as a whole, If the cadet makes an error in
tuning on the station, the machine indicates to him which

itenm of the instructions was violated and what action should be
taken,

Working mockups help cadets to quickly gain facility in
the features of operation of hard-to-get, remote, and hidden
units, In order to teach cadets electromechanical specialties
in remote control of the main suomarine engines and of the
propeller shaft line, Captain Lieutenant Ye. Solomatin created
a working mockup of a submarine'!s propeller shaft line connected
with encgines and possessing a remote control gystem, Working
permanent remote control equipment for the main engine, cadets
employed the mockup to follow the whole course of switching
operations for the prcpeller shaft line.

A submarine model situated in a translucent tank demon-
strates surfacing, trimming, and careening in lessons on the
control of submarines, The model is controlled simply and con-
veniently from a separate panel with the aid of a pneumatic
systen.
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We have a very wide array of trainers. They are de-
g8igned to impart cadets with the habits for controlling the
oquipnent and using it in combat, A high-output radio trans- .
mitter trainer created ty Warrant Officer F, Fedulov can be :
used to perform all operstions foreseen bty & program involving
the switching on , &lignment, and employment of the particular ;
type of transmitter, It completely resembles a working model -
both with respect to 1ts external appearance and the way the E
pointere of the monitoring and maasuring instruments behave 3
when aligning knobs are turned,

—p—

The great advantage of trainers that we see 1is that we
can build as many as necessary, depending on the number of
cadets, DBesldes, owing to the use cof trainers we saved close :
to 15,000 kilowatt-hours of electric power in just 1969 alone, '

Sinulators are widely used to approximate the training i
conditions to those met on a ship, We divide them into two :
] types, target simulators and noise simulators, The first make
1t possible toc acquire skills without having to turn emitters
; on, The second allows cadets to assimilate the procedures and
f nethods for working in the presence of active and passive noise,

Warrant Officer li. Semenov created an integrated simu-
' lator for a radar station, A signal resembling a real one is
produced on the station's screen, At the same time two tar-
gets appear, which move across the screen in response to a
programming device. The target lmages are produced in the
presence of strong jamming conditions,

E
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Automated mass tralning rooms help to save training time,
The effectiveness of learning the dblock and functional diag-
: rans of equipment, as well as the rules for its use and combat
operation, has risen significantly., Thirty cadets, future
radio operators, stuldy together in one of the automated rooms,
An instructor's control panel and 30 working places furnished
with search display devices resembling real ones are situated
! in the roon,

In the training mode, signals simulating radar operation
; are fed sequentially from the instructor's panel to the working
places, The transmission of a signal 1s accompanied by an
instruztor's explanation recorded on tape, In the control mode
the cadets are required to determine the parameters of several
signals sequentially reproduced by the simulator, With the

ald of a system of switches each cadet submits his answers into
a memory, making it possible for the instructor to conduct an
objective critique and assign grades at the end of the lessons.
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Telegraph operators acquire the skills for working type=-
writers by the blind method in an extremely short time in the
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mess training rooms developed by Warrant Officer Zh, Polykovskiy.
¥ach working place has a trainer that is conneocted electrically
to an instructor's panel and to a signal display panel on which
letters or digits alight, From the control panel the instruc-
tor manually or with automatic machines lights up digital and
literal symbols on the display panel at a certain rate, In a
darkened place the cadet reproduces the symbol by pressing the
vroper key on the trainer,

llass training rooms make 1t possible to diversify the
form of exercises. This railses the interest of the students
toward the exerclses and promotes the fastecst acgquisition of
firm skills., They make 1t possible to program the process of
sk1ll development, and to attain step-by-step control --that 1is,
to have flexible control over the course of training. The in-
structors receive extensive possiblilities for analyzing the
course of training thoroughly and to constantly improve thelr
methods,

10t everyorie can becone a ;0od sonar operator,
Warrant Officer A, Gritsayuk, the senior in-
structor of the occupational selection office,
helos to find the most sulitatle candidates,

Wie see great promise in the creation of rooms in which
various technical trainins resources are centralized, ‘They
can be used for practical lessons on particular equipment with-
in an intexrated systenm., 'Mme study can shift gradually from
the sizplest »nrotlems to the nore complicated ones.
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where tj is the mean time spent by a ec~det to perform all oper-
ations on the trainer, minutes, ts is the time needed to reset
the trainer in its initial vosition, minutes, a is the number
of repetitions until the operations are fully assimilated, T
is the time allowed by the program for working out practical
problems on & particular type of equipment, minutes, and n is
the number of cadets being <rained at the same tine,

In this formula t] and ty are determined by selective
statistical analysis. We selected several persons from each
shift and did time-and-motion studles on their work, For this
exverinent it is best to use not less than one third of the
cadets studying a particular spectalty.

In our opinion an important condition for further devel-
oprent of the training hace is the unification of parts, units,
and power supplies for all technical tralning resources. This
would not only simplify their operation significantly. t would
also assure & sharp drop in time and expenses on materlal re-
sources, spent in repalilr, since the assortment of the neecded
parts and units would be reduced sharply,.

e consider its structural concepts and correspondence
to esthetic requirerents aus the essentlal indices of the quall-
ty of any new technical training resource, A comfortably em=-
ployed and handsomely structured trainer attracts greater at-
tention from the students and helps them to study more diligent-
17. “his is why in the last few years in our training detach-
nent before any sort of technical training resource is manu-
factured its sketches are evaluated at a meeting of efflciency
experts. Prermission for 1its manufacture is given conly after
all critical comrents are consicdered,

Lany years of experience in our collective convinces us
that we should not interest ourselves in the creation of machines
and devices designed solely for the control of imowledge., They
can be used suitably, for example, for auickly testing the
readiness of the whole pgroup for practizal lessons, The use
of complicated technical training resources 1s justified only
when lavrege groups of specialists are bein; trained, If the
group af trainees is small and they must assinilate many models
of equinment, then tne efforts and cxvenszes for creating cok-
plicatec¢ trainers sometimes significantly exceed the useful
retuwmn, The designing of all types of technical training re-
sources and thelr manufacture must imperatively begin with a
study of sclentifically based methods for thelir employment,
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There iz yet another important princivle: A developed, per-
fected technical training bac: hardly reduces but actuslly
slgnificantly increases thedemands for theoretical, speciail,
and methodological training for instructors,
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A PORTARBRLE DEVICE
Technical=Senior Lieutenant Z, Khuzin

We employ a portable device that operates from a 220 or
127 volt ac circuit in teaching the principles of operatior of
complicated circuits. Its electric circuit (see Pigure) con-
sists of a power pack, an answer unit, a code setting mechanism,
a question unit, and an error summator, The power pack recti-
fier is assembled as a bridge circult, in which semiconductor
Junction=type diocaws D305 are used as the rectifiers. 'tThe an-
swer unit includes 10 electric incandescent commutator switch
lamps A4-013, 10 bustns K1-K10, and D226 diodes Al-A6, 419-823,

The code seti':yg mechanism is a common single-row plug
conmnectlon with identical distances between the sockets and pins,
All pins, from the first to the tenth, are connected with an-
swer buttons K1-1110, while sockets 1-18 are connected with
question buttons K11l-¥20, A conncction of this design makes it
possible to change the order of answer and question button hook-
up for each card, and it provides a possiblility for getting
different variations of card programming,

Variation No 1 1g set by means of connecting the first
pin with thr first socket, the second pin with the second sock-
et, and so on, Each subsequent varilation up to the ninth in-
clusively can be obtained by nmoving the plugs and pins an
identical distance, For example a connection of the first pin
with the second socket, the second pin with the third socket,
and so on produces the second variation. For variatlions la-9a
the plug must be turned 180° such that the first pin coincides
with the tenth socket,

The question urit is assembled from 10 lamps N14-123 and
10 3P electromagnetic relays, The correct answers are regis-
tered by 10 buttons K1l1-¥K20,

The s.uws. . 9or records the errors, adding the s'gnels
coming from ~.ac burtons througn diodes A7-A18 4into the coil of
an Shl-lla steo~by=-s5tep selector, and produces an evaluati-m of
knowledge, OSwitch 112 has seven positions, eazh of which cor-
responds to the rumber of questions asked on a cerd, Relay
F16 and dlodes [24-427 switch the step=by~step selector wA into
the position corresponding to evaluation "5" in the quesrtion
mode, felay 210, cavpacitor Cl, and resistor 1 stor and start
the step=by=3tep celector WM, providing the necessary time
delay when one of the answer buttons 1s pressed (a continuous
sigral 1s trarcforned into a pulse), Relays Fl-P4 gwitch the
circuvit to one of the wmodes of operation,
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To operate the device in the teaching mode, switch Ml
is get at posit.on "O": Lamp 113 lights, and relays Pl, P3,
and P4 activate., When one of the question buttons is pressed
the lamp of the proper answer lights. Let us assume that but-
ton K11 1s pressed, corresponding to the fifth variation of
the first question. In the case the current will pass through
clicuit contacts N1, diode Al, lamp J4, button K1, plug cone
tacts 1-5, button Kll, diode 42, break contacts P5=2 of relsay
25, rlosing contacts Pl-1 or relay Pl, negative pole of power
supply. lLamp i4 1lluminates the answer for the given question,
Answers are given to the other questions in the same way.

When switch Nl is in the neutral position, the current
passes through closing contacts P4-2 of relay P4, break con-
tacts Pl0-1 of relay P10, any one of the contacts of the first
section of step-by~step selector wH, and diode &9, to the coil
of the step-by-step selector w1, Activating, it switches on
it closing contacts Wl-l, <Current from the power supply bus
passes through contacts |jl-1 and resistor R tc the coil of
relay P10, which ectivates after a time delay, After this,
contacts Fl0-1 break and the coil of step-by~step selector Wy
de-energizes, breaking contacts iml=1l, Current disappears from
the coil of relay P10, The cycle continues until the brushes
of the first group in the step-by-step selectur assume the
zero position and break the coll supplying circuit in the teach-
ing mode,

In the control mode, switch Nl is set at position “Kv,
signal lamp N2 l1lights, relay P2 activates and closes its con-
tacts F2=1. Curremntpasses to the coil of the step=~by-step
selector WM through contacts P3-1, F2-1, and Pl6-1, and diode
A8, ™e selector's brushes assume the first position. Current
from the power supply bus passes to lamp /15 through any of the
contacts of switch M2 and the first brush of wWW, The lamp 1l
luminates the answer of the respondent, Simultaneously a sur-
rent passes through diode 424 to the coil of relay Plé, The
contacts Pl6e-]1 break, and the coll of step=by~-step selector ww
switchee off, The circult is ready for nuestionting.

The student feeds the answer in as follows, First he
presses the button for which the nunber corresponds to the
nunber of the question, X1l for example, Then, selecting the
correct answer in the left column of the card, he presses the
answer button (button Kl in this circuit). Current from the
power supply bus passes through conr-ction terminals 1-5 and
buttor (11 to lamp N1l4 and the c21” of relay !I'5, which self-
locxs with closing contacts ©S5-1. When button %1 is released
lemp JI4 flashes (the question bucton should be released only
after the answer button is switched off)., If the wrong answer
15 given -- for example Aif button L2 wac pressed instead of il,
then the current pasges through this button, connection
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2«6, butson K20, diode 418, closing contacts Pi-1,
o ths woll ©f the m—by-.up nlectur wy, Actiwating,

T Terivters the somor: 'The rushes move to the sscond posi-~
Tion.

In vrédur o0 repsat the (uastioning for this or another
ocard the wyremmting wdde switch N1 must dbe shifded to the neu-
Tral pesition, Than the errdr RIMARLOT again assumes the ini-
tial yosition,

he wads are akde Yrom blanks of identical dimensions,
et Tre WMplated with questions snd answers in accordsnce
with & svdng weble, The sequenve for rilling ocut the cards
oan oasily dbe @wtermined with the help of the device itself,
It 18 swidahed rto the temohing mode, DBy pressing the ques-
Tion Mmtens ame van dvterumine the column in which the answer
to the given gusstion should be sntered,

Ich sard has an opening that fits over a pin on the
Upper panel dT ‘the machine, and a voding legend in the upper
roreion, This legend is uaed to set the soding block of the
onde Betting meohanism, The lower part of the card can be
used to GeEigmete the subject being studied, the nmme of the
part, vimptar, ard article, Such a designation Taclilitates
the choluve of the needed cards,

The student 1s glven a "5" grade if he has made one
error, & "4" ror two errors, and & "3" for four errers., If

the resvonses contain five or more errors he is given a "2¢
grade,




COMMUNICATION SPECIALIST TRAINER

Lieutenant Colonel A, Pavlovich

A special trainer employing programmed training has been
developed and is being employed successfully at the Novocher-
kassk Higher Military Communications Academy. Its purpose 1s
to raise the effectiveness of training long-distance communica-
tion mechanics and to give them firm practical skills, in the
shortest possible time, in establishing and ganging communica-
tion channels.

It consists of a control panel and 6-18 student stations
{see Figure). The control panel is a compact unit, on the front
of which switches N1 for posing assignments involving the estab-
lishment of communication channels and M2 for posing assignments
on changing line resistance and the resistance of 1ts insula-
tion are positioned. Installed in the same place are & signal
panel that lights up the conditions of assignments transmitted
to the stations, tumbler switches for turning power on, and
lamps that automatically signal the fulfillment of an assign-
ment to establish communication channels,
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2, Connecting cable establishing one communica-
3. Student station tion channel

5. [ Zxpansion unknown ]
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The student station includes two working models of
BKRP=11 units connected together by communication lines, Be-
sSides plugs and instruments, a signal parnel that illuminates
the names of the assignments that the student must fulfill is
mounted on the front panels on the unit mockups.

In order to pose an assignment at the student station
to establish a communication line, the instructor moves switch
Ml to one of its fixed positionsz, At this moment the assign-
ment name 1s illuminated at the student station by lamp Ji4,
and lamp N2 lights up at the instructor's control panel. Using
cross=cony. 2tion cords the student makes the necessary con-
nections, If they are made correctly, relay P2 at the student
station triggers, closing the circuilt of lamp Ji1 on the control
panel, which signals the fulfillment of the assignment., The
instructor moves tumbler switch 12 to the "ON" position, and
the word "CORRECT" (lampd6) lignts up at the student station.
If the connection is made incorrectly at the student station
the instructor sets tumbler switch T2 at the "OFF" position,

and the word "INCORRECT" (lamp N5) lights up at the student
station,

Simlilar operations are carried out to pose assignments
on measuring line resistance and the resistance of its insul-
ation, The conditions of these assignments are illuminated at
the stud.nt station by lamp .17, and by lamp N3 at the control
panel,
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THE ABILITY OF A SHIP TO REMAIN AFLOAT DURING A CRUISE

Engineer=Captain 1lst Rank V, Polyakovw,
Engineer=Captain 2d Rank M. Tsiporukha

The navy's ships demand the maintenance of a high ability

to float under any salling conditions and under any sort of
circumstances,

The basic elements of a ship's ability to remain afloat
are, as 1s imown, unsinkability, exvlosion and fire resistance,
viabllity of weapons and machinery on the ship and, finally,
the abllity of the personnel to overcome damage, An ability
to remain afloat is ensured not cnly by the design of the hull,
armament, and machinery, but also by a whole system of organi-
zational and technical measures. It is especially important
to have distinct organization of service on the ship, to sys-
tematically monitor the condition of the ship's hull and its
water-tight bulkheads, dcors, and portholes, as well as the
condition of technical resources employed to keep the ship
eflost and their constant readiness for action.

Ir: the period of preparation of a ship for sailing out
to sea, the personnel make a careful inspection of the hull,
and they eliminate the problems disclosed, And during the
whole sailing period the personnel systematically monitor the
hullt's condition and take immediate cteps to eliminate the
broblems that arise, Neither bends in the water-tight bulk-
heads, nor deterioration of the water tightness of a bulkhead's
stuffing box, nor a malfunction of any one of the battening
devices must escape the attention of con,artment supervisors,
Repair or replacement of parts must immediately follow the
detection of a broken hatch cover, damage to its threads, and
deterioration of the gasket, Those engineer-mechanics that
take along several spare outfits of battening devices for
portholes and doors when going to sea are doing the right thing,
Ve must not forget the concepts promoted by S,0. Makarov:
"Durinz peacetime proper conditisn of bulkheads i1& most import-
ant, but during wartime it is of extreme necessity, and he
who blurs his vision to malfunctions in his bulkheads, let him
at least open hils eyes before a war bhegins. It would be too
late to open them when the ship begins to sink.™

On longz crulses systematic monitoring of the condition
of valves, slulce valves, actuators, and couplings of water=-
pumping, drying, and other systems that guarantee unsinkability
1s of no lesser impor*ance., During the cruise the hinges and
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and threading of wvalve rods must be tested and lubricated dally,
and they should be turned in accoerdance with all the require-~
ments in the instructions, since improper rotation of valves
and sluice valves within systems involving outside openings
could lead to flooding of the compartment.

The readiness of portable water-pumping resources =-
notorized pumps, electric pumps, and water-jet ejectors ~- must
also be tested systematically by actuslly turning them on,
Careful attention must also be turned to whether or not gaskets
are present in all removable connections of pumps and hoses,
and to the condition of power cables, plugs, sockets, and junc-
tion boxes,

During A cruise a great number of exercises and lessons
on maintaining unsinkability are held on ships with the parti-
cipation of the persomnel. When chey ere conducted the sailors
fagsten bulkheads and patch punctures, as a result of which
their skills are maintained at a high level. However, it
should not be forgotten that emergency lumber 18 used up in
these exerclises, Therefore an additional reserve of such mater-
1ial should be taken along when a ship goes to sea, Thls would
make it possible to constantly maintain the outfit of beans,
wedges, and plugs designated for use in emergency situations.

An cbject of constant concern on the part of offlcers
during a cruise is the whole crew!'s strict observance of the
rules for opening and closing hatches marked by the letters
nze and *"Pv, A hatch with the letter Z is opened only with
the permission of the commander of the electromechanical com-
bat chast!, and after a report is made to the duty officer
and the duty mechanic, who is obligated to make noteof this in
his log. An individual must be detalled to stand by an opened
hatch, This would seem quite evident, But once on cne of the
ships the hold mechanics who opened & hatch leading to the
coffar=~dan and removed & portion of a pipeline that needed
repa.r left the compartment without posting & guard at the
open hatch, After a certain amount of time water began to
come through it from the outside. 1t was only timely measures
that prevented flooding of the compartment, When the ship
returned to home port it was disclosed that the water had
come throvgh an air hole in the flap valve of the drying ejec-
tor installza !n the coffer-dam,

iior can any laxity be tolerated in regard to the timely
closing of hatches with the letter P, It is locked at the
commands '"Prepare the ship for battle and for crulsing,”
"Fagten the water=-tight bulkheads," and when alarms are sounded.
During cruising all of the ship!'sportholes, without exception,
nust be tightly sealed, and open doors and hatches must be
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ready for immediate closure, Therefore alr and welding hoses
and cables from portable electric instruments and ropes must
not be fed through them without permission from the commander
of the electromechanical combat chast!. Hatchesa should not
be bloocked up by any sort of implements.

Fire, especially in the munitions hold, the fuel com-
partmsnts, or the power compartuents, is cbviously the most
dangarous emergency on a ship, The high heat conductivity of
a ship's metal structures, the linmited size of compartments,
encumbered access to some of them, and a relatively high air
temperature in some compartments promote the spread of fire and
make putting it out difficult,

The most probable causes of fire are zlumsy and careless
handling of flermables, violation of the rules for operating

machinery and electric equipment, and viclation of fire zafety
rules,

The shipts cook on one of the trawlers was filling the
tank of a galley range with fuel, The tank flowed over, and
the fuel ran onto a ventlllation pipe and then fell on the
heated grill, As a result there was a fire, and the galley
equlpnent was damaged, Here the cause of the fire lay in the
cook'!s carelessness, in his blatant violation of instructions.

It 1s rare, though it has occurred, that unintelligent
Siwulation of a fire during exercises leads to a real fire,
Therefore such simulating resources as a tray with tow and rags
saturated witn fuel can be used only on the upper deck in
speclally designated places arproved by an order from the
soyedineniye commander, but in no case can they be used within
the shio's compartments, Fires must not be simulated near
ventilation openings, munitions holds, ready-use ammunition
lockers, next to fuel tank ventilation pipes, nor at the
only exits from compartments, And, finally, iln all cases fire
fighting equipment (one or two monitors connected to hydrante
and three or four fire extingulishers) must be held in readiness
near the place where a fire is being simulated,

Faulty electric equipment 1s a dangerous source of fire,
ost frequently fires arise due to the installation of non-
standard fuses infto distribution boards. When moisture gets
into lichting and switching equipment (lamp sockets, junction
boxes, switches, and so on; the resistance of insulation de-
creases, and short circuits result. Fechanical damage to in-
sulation or disintegration of rubber insulation on cables by
fuel and o01ls car also lead to short circuiting and ignition.
Thereforc the monitoring of the condition of electric equip~-
ment on 2 cruise should be locked at not only as an important
measure for maintaining ecuiprment reliability, but also as an
2ffectiv: fire safety mneasure,
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With respect to fire, operating doiler sectioens are
egpecially asngerous, When boilers opsrate for & long time,
the ocondition of thelr setting, especially the hearth, must
be watched attentively and protected from damage, It is no
less important tc monitor the condition of the insulation of
boilers, pipslines, and machinery operating off superheated
stean, Tow, rags,. wood, and other combustibles must not be
allowed to touch intensely heated parts of bollers and stean
ripes. When fwel pipes and pumps are being dismantled, con-
tainers or sumps must be placed undernesath them to collect
sscaping fuel, since accumulation oY fuel in the hold cannot
be tolerated.

Welding work i1s sometimesg done during cruises, It can
be started only after th: workers themselves and those involved
with safety are oarefully instructed. If cork insulation is
present om the other side of a bulkhead to which something must
be welded, the welding ghoculd not begin until the insulation is
removed, Electric power lines in the vicinity must be discon-
nected and moved away, Although the melting temperature of
lead is 327 degrees, rubber cable insulation covered by lead
sheathing can become damaged at a temperature of 70-80C°C,

All fire extinguishing systems -- carbon dioxide, liquid,
and vaporous ~- must be in complete readiness when & ship
goes out to sea. Care should be taken beforehand about a suf-
ficient supply of foam generator, and all foam and carbon di-
oxide fire extingulshers should be tested and losded, Carbon
dioxide isolating equipment and portable fans designed for
smoke removal must be checked for proper operation.

In a cruise the persormel bear especiflly high respon-
5ibillity for ensuring high readiness of techalcal resources,
including epares,

The ocentral bearing of an operating turbine-driven feed
purp ovarhesated during the crulsing of one of the patrol ships,.
The shift was not able to convert to the rescrve pump
immediately because there was no lubricant in its bearing
housings: It had to be fixed, The speed of the ship had to
be reduced while the reserve pump was being prsparad for start-
up. This i‘noident shows how important it 1is for esngineor-
mechanics to organize efficient monitoring of the condition of
spares,

Wa ghould always strive to see that all technical re-
sources being employed, including piping, are hoeksad up in
acoordance with the manuals for combat use of tecnnical re-
sources, and that the on-duty personnel know precisely the
sequence for engaging and digengaging the equ'pment.
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If these points are nct observed, it would hardly be possible

to avold a seriocus bresk in the worX of the power system, When
time 18 lacking it is very difficult to deal with the numerous
interweavings of piping and cables, find and close the proper
valve, turn »ff the knife switch that shuts of'f the damaged
section of electric cable, and then put the machinery back %o
normal operatlon, This is why 1t 15 so important that care be
taken to see that metal templates be preuent on all sluice valves
and valves, indicating the function of the fittings and the
sequence for turning them off.

All pipes must have distincuishing colors and markings,
and cables should be tagged properly, Naturally, successful
use of all of these arbitrary symbols is pessible only if the
personnel are thoroughly familiar with themn,

An important responsibility of the crew is to maintain
emergency materials and instruments prescribed for repair of
Piping and cabtles in full readliness, and to know now to use
then,

The history of the Great Fatheriand War harbors numerous
exanples of personnel's successful siruggles for the viability
of technical resources, For example, on one of the destroyers
the oll lines for the main geared-turblne units and the cables
leading to fire control instruments were broker by the explosion
of a shell during an artillery exchance with an enemy shore
battery. The ship slcwed sharnly, and target indication for
the weapons ceased,

The personnel beran correctins the damaze without delay.
The turbine mechanics arplied volres and larging to the damaged
sections of the cil lines, trney replaced part of the plping
with a high-pressure {ire hose, ana the turbines regained full
rpr, ‘The electriclans Tound the rrover catles in the damaged
section usinc the marikines on tine hulkhead and spliced them with
junction boxes and ceble lensths, The filre control instrurcents
beran working agairn, and the sihin fulfilled its mission success-
fully,

In order to maxe wor, raster arnd to crevent errors in
connecting oxtensions, the enis of trhe rtrardcs snould be marked

with colored thread =« »ef for nlus strands, luz for minus
strands, violet for firct plhiase stranis, vellow for second phase,
and rreen for third phase. ‘he mariiin- can be done with tags,

There should be descriptions at corbat nosts that indicate the
strand nucber, the electronic eqguipment to wnich 1t belonrs,
the place of storage, itc lencth, crocs section, and the nusber
of the cozbat strands by wiich it car be replaced.




PROPER STORAGE =~ A CUAZANTEE OF COMBAT HEADINESS

INgineer=Colonel V. Plzanko

The high combat readiness of arumored equinment that nas
been packed for storase and Turnished ith desricating material
can be ensured, as is krown, oniry if the »ro.er types of tech-

nical maintenance are ccnducted on the machires at the right
tine,

Ir our unit the 1terns ofF technlical nalrtenidce are
satisfled strictly accordineg to the nlar, 5Hasins curselves on
the results of annual inspecticns carried out by technical
cermissions under the directorchiy of denuty ccomzanders cf the

technical chast', we ascertain t}o volune of work necessary
for each vehlcle betrore routine mairtenance begins,

Just before the arnual techriral maintenance, repacking,
and test runs, we hold lessons for the conmission membters, in
which they study the technical srecifications and learn how to
complile repair notes proocrly for varicac trw.ds of Vvehicles.
At the same time thrne chalirrarn raies the resuonsivilitlies of
each conrission meiker KNOWr Srecizely, He madlior o) ecific
assignments as to whicn ot ther 13 to tenitor the cordlicion of
the running rear, the body, and the «w. turret, inorect tae
docuner:itation for, the ccrdition, ani comnleteress of
of spare parts, toois, arnd ascessories, wi.irch of the
insgect the drivin-s scectton =nd the conbalt Zootinn, 'he o
pulsion unit, and the rower tranomisstaon, ool allust U
ators for cont“ol‘lt' mastine anl mecharisnzs, wnl
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valves are inspected and adjusted at the second station., Alr
cleaners and various system filters are rinsed out at the third
station. The main clutches are overhauled at the fourth., At
the fifth, the stud bolts of the engine's cylinder block heads
are tightened. At the sixth the sealing materials are cut
open, and the silica gel 1s dried and repacked, and at the
seventh the tarpaulin articles are washed, repaired, and marked.
Vehicle kits of spare parts, tools, and accessorles are worked
on at the eighth station. At the ninth station the monitoring
and measurlr,., instruments and the infrared equipment are in-
spected. Cooling fluid is prrepared and supplied at the 10th
station., And, finalily, sheet metal worK and coppersmithing are
done at the 1lth station,

A schedule 1s cconpiled for ali stations, and each station

is given industrial procedure cards in order to ensure smooth
overation of the brigades, which are composed of repair special-
ists and crew members. ‘ie industrial procedure cards provide

a list of operations and of the instruments and equipment that
are to bLe used, and the zpecifications to be followed in com-
pleting the operations.

After the work on the wvehicles is finished the cormission
menbers insrect the completeness and quallty of the work, they
nake the necessary comments on cards destined for long-term
storage, and they make notes on the plan for future vehicle
maintenance, Then once again the cond*tion of electric cir-
cults and systems desimned for charging batteries with small
currents is inspected, and the rtresence and proper coumpletion
of all documentation is checked, The commission gives tests
to speclalists responsible for the work of systems for charging
batteries with small currents, He who passes the test is per-
mitted to fulfill his responsibilities ©br chast' order,

Many vears of experience have convinced us that beginning
with the second year of storage 1t is sultable to inespect the
condition of electric circuits (with the exception of the
starter and stabilizer circuilts), as well as that of contact
panels and terninals, junction bloeixs, and outside lights, and
to clean ther when necessary during the course of arnual tech-
nical maintenance, Jire termninals nmust be resealed. Rubber
sheaths that have breal's or craclis, and those that are peeling
due to the effect of fuels, ludbricants, and solvents that have
fallen on them should be wound wit either i r’hl-20 polychlor-
vinyl ribbeca, after which the sheaths can be pulled over wires
painted with shellac or bakelite varnish, or with electric
rubberized insulation ribbon. Cotton rauze saturated with
shellac or bakelite varnish can be aprlied over the ridbbon.

We note that the points at which wires are fastened down must
not be oiled, painted or, worst of all, treated with solvents.
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In hot and moist areas, beginning with the third year
of storage the condition of lubricant in the bearings of the
running gear's bogle wheels should be checked during snnual
technical maintenance. To do this, two armored hoods of the
bogle wheels are removed from each side of the vehicle,

Sometimes it heppens that after two or three years of
storage the hose joints begin to leak fuel, o0il, and coolant.
To prevent this trouble we paint the hose joints and select
them by diameter and rubber type. The diameter of the rubber
hose joint must be 1-2 mm less than the diameter of the nozzle
over which it is fitted. A clamp 10-15 mm wide is placed
within 5 mm of the end of the hose joint., The hose joint is
watched during installation to see that the thickness of its
walls does not decrease by more than 30 percent as a result of
defornation of the rubber,

As experience has shown, the sealing method completely
protects machine units, parts, and machinery within the body
from corrosion, We can ensure wood condition of the external
surfaces of the armor, running gear, and gun turret, which are
continuelly subjected to precipitation, dust, and sharp changes
in air temperature, principally by precise, diligent fulfill-
ment of routine technical maintenance operations, and by high-
quality undercoating and complete painting of the vehicles,

Points of damage are touched up following a specific
procedure, First of all rust and ¢ld paint are carefully re-
moved with metal brushes or emery paper. The cleaned surface
is rubbed with rags and blown ty compressed ailr. Then any
grease 1s removed: The surface is rubbed with a rag wetted
with white spirit, and then again with a dry rag., VL=-8 or 138
»rirar is applied without runs as & thin layer to the surface
nrepared in this manner. The time between cleaning and primer
application must not exceed 2-3 hours, Carefully mixed paint
at a ratio of L00-500 grams per squere meter (if two layers
are to be applied) is applied to the dried primer,

Wle have Special stations for vehicles that require com-
Plete painting, Brigades of three people worl there according
to a special schedule approved by the deputy commander of the
technical chast'. The deputy commander notes the painting
of the vehicle had been done on the permanent record card, and
he recorus the day and year.

In our opinion the fulfillment of the recommendations
enunerated here would ensure an improvement in the condition of
armored tank equipment in the forces, and it would help to main-
tain the equipment in constant combet readiness.

91

H
3
3

k. N\

il

! “J‘!LM‘“MJML it ol

il

okt ki

i, i, ol o o ol e i il




rEeE—e - —= - TN S T

‘ - .' B .
fackh trainins~ exercise is held in conditions
close to thore of cozmbat

az




O

ADVICE
Engineer-Colonel V, Presnov

"Can a 6-STEN-140M battery explode," asks
Senior Lieutenant F. Nurislamov, “if a
heightened concentration of oxyhydrogen gas
is formed ac a result of a malfunction of
the RRT-24 controlling relay?"

Engineer~Colonel V. Presnov answers this
question,

In some cases a high concentration of oxyhydrogen gas
(a mixture of hydrogen and oxygen) could be generated in a
battery. A U4 percent hydrogen concentration 13 encugh to be
dangerous, The cause for appearance of oxyhydrogen gas 1is
profuse gas evolution (battery "boiling") during charging.

dow can we prevent or significantly reduce gas evolution
during the use of batteries in vehicles, and thus prevent the
danger of an explosion, walch could occur if the gas meets an
open flame?

As is known, vehicle batteries are charged with a con-
stant voltage, In this case as the battery charges the charg-
ing current decreases automatically, since

Ug =~ E

- A= b

Ia - R .

It is evident from the formula that the size of the charging
current is determined (under otherwlse equal conditions; by the
size of the charging voltage, which in turn depends on the
adjustment of the voltage regulator in the RRT-24 controlling
relay,

If the voltage regulator maintains a potential of no
more than 28 volts, then the process of charging a 6-STEN-140M
battery goes on with almost no gas evolution, and all of the
electric energy is used up in charging the active material,
Under such conditions the concentration of oxyhydrogen gas is
negligibly small, and the battery cannot explode,

During operation, after a time the voltage regulator
falls out of adjustment and maintains a potential that is
higher than 28 wvolts, This results from insufficient temper-
ature compensation, Then the charging process isaccompanied
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by profuse gas evolution, since in this case part of the elec-
tric energy is expended on electrolysis of water., 'he appear-
ance of this undesiradble phenomenon 18 especially probadble in
sumnmertime, when batteries are used in high temperatures.

It is simple to adjust the voltage regulator, The ten-
sion on the springs must be weakened, It would be desirable
to maintain the potential at 27 volts during the summer, In
addition, strict observance of safety rules 18 necessary, of
course, and it should be seen that open flames or chance sparks
are not permitted near the batterlies,

Fulfillment of these most simple recommendations will
completely exclude the possibility of explosion of a 6-STEN-140N
battery.
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WITHOUT WAITING FOR HELP FROM THE WORKSHOP

Colonel V, Prokov'yev

Wnen engineering vehicles are used over a long perind
of time, malfunctions of electric equirment cannot be ruled out,
They are caused primarily by the natural wearing of parts. More=-
over as a result of vibrations and dynamic loads to which the
vehicle is subjected, contacts are sometimes damaged, wires are
damaged, and terminals break,

Each driver must know how to detect and eliminate these
very simple malfunctions,

First of all we remind the reader that it 1s easier to
prevent the majority of faults than it is to correct them.,
This is why vehicle inspectior.s should include a careful in-
spection of the condition and rellability of fastening of ex-
ternal and internal lighting fixtures, light signals and horns,
monltoring and measuring instruments, fuses, batteries, gener-
ators, starters, and terninal contacts,

After the vehicle's circuitry is turned on the charging
level of the battery and the circuit voltage should be deter=-
mined. Each time during such inspections the air holes in the
battery plugs should be cleaned out, and the batteries them-
selves should be wired with a dry rag. If electrolyte happens
to fall on the battery, the battery must be wiped with a cloth
wetted with 10 percent soda solution,

The electrolyte level, which should be 8-10 mm above
the safety shield, must be checked by necessity every 1l0-15
days, and every five to six days when the temperature is above
30°C, ‘When necessary, distilled water can be added (but not
electrolyte!),

During scheduled technical maintenance the condition of
the commutator is checked, When necessary it is rinsed with
gasoline and blown with compressed air., For the starter it is
necessary to attend to the condition of the teeth of 1ts gears
and the rim of the governor, The gap between thelr faces must
be checked (4-4,5 mm), All work foreseen in the applicable
nanual for the wvehicle's employment must definitely be carried
out,

It stands to reason that we cannot guarantee that no
faults would arise during travel or while the vehicle is work-
ing. Therefore the driver should concern himself to see that
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he possesses a monitoring lamp, pieces of wire, alnife, and
insulating tape,

One of the possible faults is a break or a poor contact
in the ~ir~unit, In this case most frequently a wire breaks
within undamaged insulation, and it cannot be found by inspec-
tion. The search is simplified significantly if a monitoring
lamp furnished with a prote 18 employed (Figure 1l).
It 1s not difficult to make one in any workshop, A flexible
wire 1s connected to the vehicle body by an alligator clip,
and the probe i1s appliled to circuit terminals, beginning near
the power supoly and working toward the consumer, or the other
way around,

Pigure 1, lonlitoring lamp with Probe

Figure 2, Detection of a break in the circult with the
nonitoring lamp. The numerals show the
seaguence 1a which the lamp is hooked up,

rey :
1, From power supply 2. To consumer

Eaving disclosed the portion of the circuit in which
no conductance 1s evident, we check it out in detall to find
the voint of the break, First of all the ends of the wires
next to terminals and the places where they are connected to
the terminals are inspected (Figure 2), If the fault is not
found, then the whole wire is checked, For this, the probe of
the monitoring lamp 1s stuck through the insulation at certain
intervals, Th!3 is done until the section with the damaged
core is found, T™e Jjob can be done without probing also by
replacing a section of the circuit with any sort of conductor.
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Figure 3. Testing the connecting reslistance at a ter-
minal by comparing two readings on a volte
meter (a), and by direct measurement (b)

The condition of terminala is tested with a voltmeter
possessing a scale registering up to 15 voltc (Figure 3), First
it is hoocked in front of the contact being tested (on the side
of the poawer supply), and then right after it, The instrument
readings should be identical, If a decrease in voltage is de-
tected, its value should be registered more precisely with a
nillivoltmeter, A drop in voltage means that a significant
connecting resistance has arisen in the contact, a consequence
of intensive oxidation cr mechanical damage,

During operation of the equipment mechanical damage to
insulation 1s also possible, as a result of which a bared wire
can occasionally touch the vehicle body and cause a temporary
short circult: The current bypasses the consuming components
and grows to its highest value,

Shert circuiting is an accidental case, It rarely arises
unexpectedly -- for example when the vehicle undergoes intense
shaking. liore frequently it is preceded by a gradually in-
creasing current leakage as a result of partially damaged in-
sulation. Such damage can also be detected by external symptoms.
In such a case lanps burn dinmly, and damaged wires heat up
noticeably, Overheating leads to further damage to the insula-
tion, and it can burn through. Therefore the fault must be
eliminated in time (tle wire or a part of it should be replaced),

As is knowm, ' uses are installed in some circuits to
prevent overloads. 4 burnt out fuse and nonfunctioning con-
suming components a.e symptoms of the fact that the short cir-
cult arose namely in the circuit that has shut down, But what
if it arose in a circuit without a fuse? Then the symptoms
would be the sudden shut-down of all consuming components and
an odor of burning rubber, The pointer of an ammeter on the
instrument panel deilects sharply as far as it can into the
"discharge" direction. In this case the first thing to do is to
discomnect the battery and then all of the consuming components.
The battery can be reconnected only after the short circuit is
found and eliminated.
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Figure 4, Detection of a short circuit within a circuit:

a ~=- load 1s switched off amd the lamp lights:
the short circuit is within the switch., b e-
the switch works properly; the short circult
is within the circuit., ¢ -- the lamp shuts
off when lead I is switched off; the short
circuit is in section 11,

It is best to begin the search in the section between
the battery and the switches (Figure 4), First the leadscon-
necting the battery to the consuming comvonents are discone
nected. The terninal of the monitoring lamp 1s connected to
the battery's plus terminal, and the probe is rested against
the vehicle body. The lamp should not light. If it does
1light up, then the battery switch is faulty, or a short cir-
cuit had occurred in 1ts circuit,

After it is made sure that the switch works properly,
1t is switched off, and the next test is made: The probe is
rested against the disconnected battery lead, If the lamp
lights, then obviously there is a short circuit somewhere in
the line, Tn order to find the place where it arose we switch
off individual sections of the circult until the monitoring
lamp turns off, After finding the damazed wire we inspect
first of all those places where 1t passes through openings in
netal parts or where it is fastened to the vehicle's body.
3y necessity the nlaces where the wire terminals are fastened
are insvected, since contact with the vehicle body 1is posslble
there also,
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17 a short circuit is not detected in the circuit between
the battery and switoch, then the consuming circuits are con-
nected to the battery one at a time. When the damaged oirocult
is switchel on the monitoring lamp burns brightly, but current
does not get to the oconsuming component, In a properly func-
tioning circuilt the monitoring lamp (its capaclity should not be
less than 25 watts) is dim,

As we can sea, it 15 not so Aifficult to find the simplest
forme of dame;e in electric circuits, and to eliminate them,
With a little training every member in the crew (squad) of an
engineering vehicle could correct the faults,
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In order to a.celerate the process the energy of the
electric field arising between the part surface and the core
of the electromagnet (the instrument) is used additionally,

To d» this, the part and the magnet core are electrically
connected with a pulse current generator (Figure 1), When

the ferromasgnetic vowder 1s fed in, the circult between the
instrument and the part closes, Ylectric discharges that
promote nore intense fusion of the grains and micro-irregular-
ities arise on the part surface, The rate of the process 1is
100-150 c¢n® per minute,

Flgure 2, rart Strengtnening Device

ey :
1. :orked part ¢, ool holder
2, Mank with trough 7. Electromagnet
3. Vibrator 8. Rheostat
4, .heostat 9, Collet chuck
5, “GI=2 generator 10, Textolite bushing

In order to strengthen the track vins of a DAT track
layer by this method, we designed a srecial device (Figure 2).
The worled part is fastened by a collet chuck containing tex-
tolite bushings on a lathe (a 1i62 tool 1s used) or on the
center of a srecial s*tand, Then the part is connected clec-
trically with the positlve pole, and the core 1s connected to
the negative vole of an electric current oulse renerator, An
electromagnet, the core or which 1s positioned a certain dis-
tance away fron the part, is placed into the tool holder. ‘The
coil of the electromarnet is powered from a rectifier hooked
into the circult throurh a variable resistance, ‘The ferro-
marmetic powder is fed into the sap between the part and the
core through the trourt. from the tank, ‘‘he trough is rigidl;
connected to a vibrator, a direct current electric motor with
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a small eccentric mounted on its shaft. The motor rpm and,
consequently, the vibrating frequency are controlled by the
rheostat, The guantity of powder fed in is guaged by changing
rom and vibrating frequency, as well as by varying trough tilt.
The part is constantly cooled by an emulsion, w..ich promotes

a decrease in the height of micro-irregularities in the strength-
ened layer,.

By experiment it was established that the optimum ro-
tating speed of the part should be 19.5 rpm, and the longil=-
tudinal movement of the tool holder and electromagnet should be
0.26 mm ver turn, The size of the gap between the magnet shoe
and the part is adjusted within 0,85-1,5 mm, and the potential
of a free-running generator is set at 26 volts, The ferromag=-
netic powder -- ferroboron (grain sizes 0,21=0,25 mm) =~ isg
fed at a rate of 5 grams pzr minute., Such a combination pro-~
motes the creation of a 0,1-0,15 mm layer on the pin surface,
and of a d)ffusion layer that is not less than 0.5 mm on the
5lde. Tests on pins strengthened in this way showed that their
wear resistance 1s twice greater than that of ordinary pins,
This result allows us to see promise in the employuent of this
methed to work various parts of engineering vehicles that oper-
ate in ar. ebrasive zedium,
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THE NILITARY CONTROL AND CHECK POINT

Engineer-Lieutenant Colonel V. Puchkov

The principal task of meteorological units 1s ensuring
the accuracy of measuring system readings, by means of compar-
ing them to model (standard) instruments., Specilal testing
units -- the monitoring and measuring laboratories (KIL) and
the zontrol and check points (KPP) -=- carry out the monitoring
anda accounting of measuring systems and check them out on
schedule in the troop chast! and institutions, In their work
they are obligated to follow the orders, manuals, and diirective
instructions of the reference measurement service, as well as
the GOSTs [All-Union State Standards] and the instructions on
inspecting . instruments, These documents are as indispensible
to them as the model instruments and testing equipment.

It 1s best to locate the KPP on the ground floor of a
major btuilding, in a space with sufficilent natural i1llumination
and steanm heating, It i1s recommended that l1solated rooms be
present for locating working places at which the basic types of
measuring systems are tested, and that there be individual rooms
for repalr, recelipt, and return of the instruments, The space
must be furnished with ventilating and electric power supply
systems, as well as with a grounding circuit that electrically
connects all electric devices and control panels,

The KPP is eguipped with testing instruments according
to the standards developed with a consideration fTor the types
of measuring systems employed within the chast!, Personnel
of the check point are permitted to work on jobs involving
the testing and narking of measuring instrusnents only after they
undergo special training and pasa the examinations (tests) with=-
in the Checker Training Program c: the USSR Hinistry of Defense.
Those who pass the examinations r=z.sivz a2 zertificate or a dip-
loma that gives them the right to cherX jnstruments, Certifi-
cates are ordinarily issued when examinations are passed only
on vorKing instruments or specific types of instruments,

The first stage of organizing the checking consists of
planning the KP® work with a consideration for the brands of
the resources to be checked, their quantity, the time they
were last checked, and the remoteness of the location of pod-
razdeleniye with respect to the permanent check point, e
plan 15 compiled by the point chief and approved by the chast'
headquarters, Extracts from it are obligatorily sent to pod-
razdeleniye commanders with sufficient lead time, The fre-
quency of checking i1s established by the lMeasuring Instrument

103




TR VNS R IO 9 4P S ST AN e W e

Inspectorate of the USSR Ministry of Defense, The time be-
tween checks oan be changed only Af it is shortened.

Instrumants that are mounted on equipment should be
checked during the repalr pariod independent of the time since
the last chesk. Imnstruments that the KPP cannot inspect with
its own facllities are sent to special laboratories of the
Hinlstry of Defense or to laboratories of the State Inspection,

In the podrezdeleniye numerical accounting of measur-
ing zystems is nsed in order to facilitate control over equip~
nent candition and ensure timely checking. The date and check-
ing results are sntered into an sccounting journal, An exchange
pool, the combent of which the point chief is obligated to
know snd kmsep ndequate, is created in podrmazdeleniye in order
to ensure sfTficient replacenent of measuring systems that mal-
function during zge, The exchange pool as well as the spare
p&rts, instruments, and attachments are checked at the same
tine that instruments mounted cn equipment are checked, Mal-
Tfunctioning instruments are repaired by KPP specialists. If
they ocammot be rspaired they are sgent to repailr enterprises,
Usually ninor repaivrs are sonducted at the KPP -- replacement
of individ " parts of a mechanism, cutting and mounting of
glass, and . ©n. For this, the roint is provided with a
repair kit o, tools, epare parts, and accessories and the neces-
S&ry expendible materials, 1If work is to be done at remote
Lgdh:_'afgew_]%& it is furnished with movable resources on
vehicles, e mobile groups as a rule include & specialist
for eacn basic type of measurement and a repair foreman, Be-
fore lseving, the mobile point is prepared, It is inspected,
and its equipmemt is checked for adequate functioning and com-
dleteness, It is recommended that & small quantity of instru-
nents (prim&rily those that malfunction most frequently), &
repalr kit of toonls, spare parts, and accessories, expendible
materials, and techniocal documentation be teken along, The
commander of the dalen to be visited by the group is
Informed of their trip before g0 that the instruments could
be prepared for checking in time, When it arrives at the pod-
razdeleniye the wehicle should be placed as close as possible
to the poxer souroes and instruments, The vehicle is leveled
at 1ts rark*rc pimer, and the correctness of the hook-up of

its equmips«.t ¢ ¢ power sources is checked,

Yoz o ! working places involves wnpacking the
ajulpe i ., . 4 itr operabllity, and collecting the needed
GOSTs, x1 ~.:. .w, +nd methodological directives., ‘The per-

sonnel tha. e e ‘astrunents remove them and sutmit them

fo- choekiug. ¢ recommend that the checking begin with in-
strurents thi. do nut require disassembly, It is better to
check the tnstrmments in unitypic lots, This method makes it
possible to r ‘uce the time for circuit assembly and disassembly.
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The KPP specialists enter the checking and repair re-
sults into the accounting journal, Useable instruments are
marked, and a certificate of checking is issued for model in-
struments. A certificateof scrapping is issued to the pod-
razdeleniye commander for unuseable equipment, and it 1s re=-
noved from the systems in which it was installed., When the
work is completed the chief of the mobile checking group
brings his remarks to the attention of the ggg;gédelen;xe com-
mander and makes his recommendations on how to eliminate the
disclosed deficlencies in the condition of measuring equip-
ment,

In addition to inspecting the condition of measuring
instruments and monitoring the observance of the schedules for
their checking, the KPP specialists monitor the precision of
the characteristics of their own equipment and model measuring
instruments with special care,

Maintenance of precision characteristics is achleved
pPrimarily through fulfillment of the basic rules for operating
and storing model measuring resources, Speclal attention should
be given to monitoring whether or not the equipment is checked
on time, whether temperature and humidity conditions are con=
sidered when instruments are stored, whether the instruments
are protected from the effect of direct solar radiation and
heat from heating systems, and from the settling of dust and
noisture, llodel checking resources must be employed only as
they were designed to be, They cannot be left unwatched after
being turned on, OJutside of the shelter they can be trangported
only in specially equivped boxes and cases, and they should
not be moved at a sveed greater than that allowed, One of the
specialists must accompany the equipment., Portable checking
systems can be stored only in heated buildings,

Technical maintenance of the checking equipment of mobile
systems has i1ts own peculiarities, They stem from the dif-
ficulties arising in the course of storing mobile systems, and
especlally in the period when they are operated at the podraz-
deleniye. Therefore special attention shculd be allotted %3-
fore the mobile checking unit leaves to the installation of
thermometers, standard cells, reference barometers, and piston
gares and dead-veight test apparatus, In order to prevent
damare to standard pressure gages, & slight excess pressure
should be created in then before travel begins, During the
winter the work of heating and ventilating systems and sig-
nalling systems nust be inscected before each departure, and
all equipment should be cheeited for proper operation after it
is noved., .obile checlinr systems that have been operated for
a long time are subjected to preventative maintenance, the
days and hours of which are stipulated by the senior man of
the mobile group.
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The 1ist of preventative jobs established by the instruc-
tions for operation of checking systems and the one provided in
technical descriptions do not encompass all of the maintenance
work completely. Therefore it is necessary to follow temporary
inetructions developed by the checking units, in which the per-
sonnel possess a great amount of practical experience, Normally
the volume of preventative jobs is distributed with respect to
the frequency at which they must be carried out =-- that 1is,
daily, weekly, monthly, quarterly, semiannual, and annual.

We recommend that external inspections and removal of
dust and moisture be conducted daily. Once a week the oper-
Bability of set-ups and control panels, the condition of cables
and plugs, and fiuid levele should be inspected. The hermetic
nature of various systems and presses and the state of insula-
tion resistance should be checked cnce a month. Thermostat
circultry and the calibration of standard thermometers should
be checked, and lubricant in rubbing parts should be changed
once a quarter., During semiannual technical maintenance the
dead~weight test apparatus and piston gages should be disas-
sembled completely in order to find faulty parts and to replace
or repalr them. Amual technical maintenance includes the
whole volume of work defined by the list, including inspection
of model instruments, the resistance Talue of insulation in
electric circuits, and so on, The time necessary to fulfill a
particular operation by a checking unit should be defined in
each specific case on the basis of accumulated practical exper-
ience,

The results of preventative maintenance are noted in the
same journal that contains the list of jobs, the times for
their fulfillment, and the names of the persons completing the
jobs and those providing control, The journals can be main-
tained for individual types of equipment or for groups of
checking systems, As experience in the work of checking units
has shown, timely fulfillment and high-quality control over
technical maintenance for measuring equipment provide possibil!-
tles for maintaining 1t in constant readiness for use,
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FROM THE HISTORY OF BQUIPMENT
(Unattributed Article)

Military Telephone Communjcation

In Russia, telephone communication first appeared in
1877 along railroad and State telegraph lines, On 18 December
of the same year telephone instruments were hooked up to the
1litary telegraph lines.

Field Telephone

The first fleld telephone handset accepted into the
Russian armory was created in 1897 by Professor of the Engin~
eering Academy Colonel Shulyachenko. The design of the instru-
nent was 80 successful that it was adopted by a number of
foreign firms for mass production,

The First Alrcreft Cannon

Thirty-five years ago, in 1936, Soviet designers V.G.
Shpitaltnyy and S,V, Vliadimirov created the first domestic
automatic aircraft cannon, the ShVAK, It was 20-mm caliber,
it had a firing rate of 800 rounds per minute, and it weighed
42 xilograns,

Cannon Signalling System

The first model 1914 antiaircraft cannons included a
svecial device by which the gun layer signalled that the can-
non was on target and ready for firing. The signalling sys-
ten was composed of a disk connected by a cable to a pedal
osn the footrest of the pedestal, When the pedal was depressed
the disk rose above the sight. This device significantly
eased the work of a battery (platoon) commander during firing.
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NOISE SUPPRESSOR ADJUSTMENT
Engineer-Lieutenant Colonel I, Sutyrin

Experience in operating an R-860 radio station installed
on helicopters convinces usgs of the need for highly precise
ad justaent of the activation threshoid for the noise suppres-
sing circult, If the threshold rises the high sensitivity of
the receiver cannot be employed fully, Its lowering could
cause self-initiated shut=dowm of the noise suppressor when
the aircraft is in the air, and the noise amplitude on the
receiver output could attain 20-25 volts, This condition has
a negative effect on the working ability of servicing person-
nel, iioreover, when the activation threshold lowers the
intelliglibility of the received signal worsens, Cases also
occur in which the noise suppressor 1is not even able to switch
on the low-frequency amplifier, even if the signal at the

receiver input is of sufficient magnitude, and communication
is broken,

The mailn feature in the operation of the circult we are
exanmining, the principal component c¢f which is an electromag-
netic relay, 18 that the switch-off voltage 1s four to five
times lower than the switch-on voltaege. During adjustment
this fact should be given the first consideration, and the
activation threshold should be fixed in accordance with the
mininum value for the voltage necessary to vwitch off the
relay. This value snould be higher than the mAaximum noise
level value encountered in flight. Inasmuch as the noise
level at the receiver input does not exceed 2-2,5 microvolts,
the tolerable minimm nolise suppressor relay switch-off volt-
age must be lower than 3 microvolts., The allowable minimum
relay triggering voltage must be five times higher -~ that 1is,
15 microvolts (Pigure 1), 'hen setting the activation thresh-
0ld, one must check it at not less than four points within the
operatinzg range.

The nuise level at the receiver's intermediate-frequency
amplifier and the magnitude of voltage pulsation in the radio
stationt's power supply have a great effect on the precision at
which the activetion threshold is set, Yeightened noisc levels
and power supply voltage pulsation lead to a lowering of the
suppressor activation threshold (Figure 2). If during ad-
justment the station's power supply has a significantly high
level of voltage pulasmtion, then the activation threshold
1s set too high. 7This means that the noise suppressor would
switch on the low-fregquency amplifier only when strong sig-
nals arrive at the receiver input, The recelvert's sensitivity
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i worsens, Consequently during threshold adjustment the allow-
able noise level at the receiver output must not exceed 25

volts,
ugy , me (1) _
| RS 2) @
H
33{ noooe omrarovenus( 3 )
B/ o el 4)
z wit ¢ v
' 2 1
Filgure 1
Key:

1. Input voltage, micro- . Switch=0ff threshold

vol . . Maxiomum flight noise level
2. Nolse suppressor acti- 5, Time, hours

vation threshold

u,ﬁn(l) .

40

s0 W\%nnun

20
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Figure 2

Xe¥: 1. voltage, microvolts 3. Output noise voltage, volts
2, Activation threshold

i The noise suppressor is also highly sensitive to o es
s in the voltage of the radio station's power supply (Figure 3).
P Therefore its activation threshold must be set at a potential

! that 1s close to the value of the voltage in the helicopter's

on=board circuitry. If adjustments are made when the voltage
is below standard, then the activation threshold would be low
and, as had been mentioned previously, this could cause self-
initiated switoching off of the suppressor circuit when the
helioopter is airborne.
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Key:
1, Voltage, miorovolts 3. Switch-off threshold
2. Activation threshold 4, On-board circuit voltage,
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Figure 4
Key:
1, Voltage, microvolts 3. Noise at receiver output
2, Signal voltage (mod- (modulation off)
ulation on) L4, Frequency, megmhertz

5. Channel frequency

Preciss aligmuent of the radio station's metric wave
genterator with respect to the frequency of the charmel being
cheeked 18 necossary for precise sdjustment of the activation
thresiold., This is done when an instrument connected to the
receiver output displays maximum values, Even a small devia-
tionn of the raxiio station's charmel aligmeent frequency osn
be allowed, since the activation threshold of the noise sup-
pressor would be heightened. This is explained by the fact
that virent small deviations in generator frequency exist the
noise levsli at the intermsdiate~frequency amplifier's output
rises uuoh more quickly then the rate at which the signal
amplitude decreases (Figurs 4),
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A knowledge of theses features of adjusting end aligning
a radio station's noise suppressor c¢ircuit would help servicing
personnel to avoild errors that lead to breaks in communiocation
when the airoraft is airborne,
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THE SEARCH POR MALFUNCTIONS

Enginear=Colonel A. Gagin,
Reader, Doctor of Technloal Sciences

TP T

: As experience has shown, the time spent on searching -
3 for faulty components in complioated armament systems fregquently :
exceeds the time necessary to correct the faults that are de-
tected. This 1s explained by the fact that the condition of
the system is ordinarily evaluated on the basis of a highly
linited number of its working parameters, Even if an automated

control system that analyzes a significant number of parameters
i is employed, additional atudies have to be made anyway in order
to find the faulty components, since such a gystem can only
disclose the faultiness of a whole functional branch or a re-
movable bloak, This is why we need effective methods for seek-
ing and eliminating faults, methods that military engineers and
technicians can use,

NI TR

The procedure for se” _.hing for some of the most fre-

1 quently encountered malfun .ons 18 given in the manuals, But :
this is not enough, After all, deviations of monitored para- 3
4 meterg from tolerable limits, a heightened nolse and vibration }
3 level, and smoking of the motor, for example, could zll be :
symptoms of malfunctions. As a rule, a highly specific con- :
1 bination of these symptoms corresponds to each tvpe of mal- :
3 function. ‘Therefore it would be sultable to develop, on the =
F basis of experience, a more detailled list of possible malfunc-

tions for each type of equipment, and to indicate the symptoms
typical of these malfunctions,

Specisl tables (matrices) greatly simplify the search -
for malfunctions., One has been developed (Table 1) for uase ;
with an hydraulic system with unad justable pumping productivity

and an automatic relieving system (Figure 1),

In this example ine parameters that can be monitored are
the pressure of the working fluid in the system's pressure line,
the nature of the automatic relieving system's working cycle,
and the tims pressure increases whea the hydraulic accumulator ;
is fllled, 3y employing a few of such parameters we can easily k
determine whether or not the system is functioning properly. 3
iiowever, it 1s not always possible to disclose the faulty com=- :
ponernt because the diagnostic symptoms of & number of malfunc- %
tions are similar to each other, For example, internal leaks
in al) of the consuming components, in the reflux valve, and ;
in the air svace of the hydraulic accunulator are all mani- ;
fested by a deviation of the same parameter -- the frequency of
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activation of the automatic relieving aystem, Thus it is
necessary to make further inspections in order to locate the
roint of malfunction precisely: Various theories for the
causes of the malfunction must be checked through,

Table 1
Possible malfunctions
Leak Internal
in: leak in:
! 5 g
10 g 3
_ oalae o |3 |o B
nalfunction symptoms 8¢ gvé o IBE E i alale
N ER O
hENIYRIEY 0 c:é +>P vlolo
CHEEE I L EEHEEE
r~ ~ Q HSﬁ ]
B2198(58155 25(5|55|5(5(8
Sal2rles|2a|2s|&l2RIS|3]S
‘ressure cannot be gen-
erated in systenm 1 0 1 0 ¢ 00 000
liaximum working pressure 0 1 0 1 0 0 1 31 11

in systen is low

Frequency of automatic
relieving system acti- 0 0 0 0 1 1 0 111
vation is great

Time for pressure to in-
crease when hydraulic
accunulator is being 0 1 © 1 0 01 111
filled is great

In developing the program for seeking malfunctions we
normally employ a list of hypotheses on the possible causes,
The list is complled from a table that correlates conditions
with symptoms, ‘¢ also use data on the operating reliability
of the system's components and on the labor expenditures neces-
sary for testing each of these hypotheses,

In order to determine the searching program it would be
suitable to first construct a chain of hypotheses (Figure 2),
&nd then a list of additional tests that would be necessary to
evaluate different versions on where the trouble might be., In
thls case it 1s sometimes possible to check whole groups of
components simultaneously with one inspection, For example,

113

N i el




i

T S

TR PN St R

i

o i

eystem -- for example, with the section containing components
5, 6, 7, and 8, If it is operating properly, then one of the
halves of the remaining section -- for example, coumponents 3
and 4 «- 1s inspected, It could happen that this section of
the system is also operating properly, and so one of the re-
maining components, 2 for example, 13 checked, It is by the
results of such an inspection that the faulty component is
located, In this way not more than three checks are needed
for these or any other faulty components in the system, though
in each case the searching program would be different. The
decision for making a subsequent test is made in dependence
upon the results of the preceding test.

{ np‘»} xa
—

2 nﬁ)n f.!f{n‘a})a

Figure 3., Testing Sequence Using the Dichotomous iethod

ray:
1, Test

Hdowever, not all systems are amenable to group testing
of different hypotheses. Therefore a sequence for testing
each one of them is foreseen in the searching program. The
searching time is normally minimal Af the tests begin with the
nost probadble hypothesis (on the basis of operating experience).
The eUflcient testing sequence is defined by the condition

gl > 31 > v > Eﬂ '
7)1 Ta Tn

where ¢, (1=1,2,..n) are the conditional probabilities that
the paréicular hypotheses are true, T4 (1=1,2,..n) is the time
needed to make the 1-th test, and 1,2...N 18 the testing se-
quence for li hypotheses on the causes for the particular msl-
function,

This 15 called the "time-probability" method, Using
statistical data, we can define approximate values for q
as the ratio between the number of malfunctions ny for the i—th
component, and the totel number of all malfunctions n:

i=N

ny
Qa—n'i nse E n.

i=1
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But 1¢ the data necessary for calculating the valueg for q, are
absent, then, considering all hypotheses equally probable, we
make the tests in the sequence in which the time needed to
carry them out increases,

Frequently when searching for malfunctions we must emoloy
the dichotomous method in combinetion with the "time-probabllity“
method, The tormer 1s usually used in the initial stage, while
4t 1s still possible to factor the system into sections con-
taining functionally interconnected components and admissable
to one overall test,

As an example let us examine the way in which a mal-
function seeking program is constructed for the hydraulic sys-
ten shown in Figure 1, ‘e assume that it was detected during
an inspection that the maximum pressure of the working fluiild
had become significantly below standard. According tc the data
in Table 1 such a malfunction could result from wear of & part
in the pump's rociting unit, inoperability of the safety valve,
and internal leaks in the automatic relieving system or in one
»f the consumers,

In order to test the hypotheses on malfuncticns in the
punp and safety valves and to detect leaks in the automati-
relieving system, it is sufficient to replace each of thewue
units by workines ones, and then check the system's operatlon,
‘o test the hypothesis that any one or the consumer branches
has a leak, we can monitor the working abllity of the main
hydraulic line in each case, It is also possible to test
three hypotheses simultaneously by, for example, shutting off
the pressure line feeding all of the consumers,

Posgessing values for the conditional probabilities for
the appearance of malfunctions q1, g9a, ..., Qi, Which were
found exverimentally and summarized in Table 2, and data on
the time necessary for testing each of the hypotheses ¥, 73,
ce.9 ¥4, we can ccmpvte the values for q1/r for each of the
hypotheses, Even though the highest valu-~ %or this term (0,19)
belongs to the third hypothesis, in this -ase 1t would be ex-
pedient to start not with it but with the group of hypotheses
1, 2, 3, using the dichotomous method, For example, for this
section of the system,

Qgee =121 + a3 +qa=0.6;

consequently

Qgec

= 0150
7 gec
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If this section is the faulty one, then a maximum of two nore
tests need be made in order to find thefsulty consumer branch,
The tests should be made in a sequence with decreasing values
for qﬁ/fl -- that 1s, first the fourth hypothesis is checked,

and then the fifth,
Table 2 3
Hypotheses on malfunction causes E

Internal leak

Juantitative Wear 3
indices of Faulty JAutomatic |Consumer|Consumer|Consumer ;
purp | safety jrelievirng l 2 3 E
rock-| valve system ;
unit :
Conditional %
vrobability s
of malfunc-|°-20 0.13 0.27 0.20 0.13 0.07 :
tion, ql i
Time to tesy E
hvpotheses, | 2.0 0.8 1.4 1.2 1.0 1.0 2
74 (hours) E
ay/7y 0.1 0,16 0.19 0.17 0.13 0.07 g

rinure 4,

mg| gt plll”

logical Malfunction Locating Systen

101

If the section containing the consumer branches is

worliing properly, then in accordance with the "time=-probability"

method we must test hypotheses 3 and 2z,
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‘hus not more than three additional tests are necessary
to locate any malfunctionins component in the system,

™he nalfunction searching program is sometimes shown in
the form of a logical system (Figure 4), the so-called "“search
tree." In this diagran the rectangles represent the condition
of the systen, and the rounded compartments represent the tests,
The condition of each component or the operation required to
test it 1s entered within each rectangle or rounded compartment.
.\ properly working stete corresponds to 1, end a faulty con-
dition corresponds to 0. If a component must be checked, a
1 i3 entered into the rounded conpartment, and a 0 is entered
i1f 1t need not be checked,

Since we can assume that any one of the six components
1s the malfunctioninz one before the nalfunction searching
prosraz is started, the initial state of the system consists of
gix zeros. The rounded comvartment reflecting the first test
contains ones in the positions for components 1, 2, and 3:
‘Tese components are included in this test, Two arrows leave
the rounded compartment, one with a plus sign and the other
with a rinus sign, In the first case the tested sectlon 1is
worling properly, and in the second it 1s malfunctioning.
"‘herefore, ones are entered in the positions for components 1,
2, and 3 in the rectangle indicated by the plus errow, and
zeros are entered in the nositions for components 4, 5, and 6,
since the malfunctioning component i1s among them., And zeros
are entered in the positions for components 1, 2, and 2 in
the rectangle indicated by the minus arrow,

If the tested sectlon of the system is operable,; then
comporent 4 (left branch of the dlagram) should be tested, and
if 1t is malfunctioning, then component 3 (right branch of the
diagram) should be checked, There are two variations possible
for each test, If the first test is negative, the malfunc-
tionin~ element should be sought, and if i1t 1s posltive, then
another test nust be made, Tus the logical system shows us
vhat must be done at each stage of the search, devending on the
results of the preceding test, and the arrows indicate the way
in which each of the malfunctions should be searched. In this
case the maxirmum number of tests necessary for detectins the
ralfunctioning components does not exceed three, and it will
not exceed two Af component 3 or 4 is the malfunctioning one,

A8 we can see, the search for malfunctions arising dur-
ing the operation of combat equipment is simplified significant-
1y with the assistance of logical systemns,
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ATCENTION: RAILROAD CROSSING
Lientenant Colconel A, Furmarn

The railroad ¢crossiny -~ o level intersgection of a high-
way and rallway -- elonas to the class of route segments along
which heizhtened atfentisn is requlred from drivers of transport
resources, Thils is explalined by the fact that even though a
vet.icle talzes only 10-15 =econds %o get through a crossing, a
situatior. that threatens ihe ﬁafety of movement could arise at

any nmoment,

Cepending upor tre mode of oneration, rallroad crossings
are divide? into guerdel ard wiguarded, A warning sign 1is
rlaced bafore an ungiuerded crossing (Figure 1): "YREailroad
crossins without barrier,® In accordaance with the new rules,
cross-shared read sizne stating “3eware of train' could also
be positioned vefore the croassing. The driver bears full res-
ponsibility fer traveling safety at such a crossing,

Meure K, L tor Posttioning Road Signals and Siens
. at an Wparded Crossing

1, "reware wf train? sism 35, "Whistle" sizn (for train
2,4, "milread crossing | operator)

wichiout baresisre" stays €, lotor road
3. additioral sien

Before drivineg onto the unguarded crossing the driver
Tust make sure thit. nerther a %rain, a single locomotive, nor
hand car are apprd¢aching the erossing, In this case 1t 1is

119




- v A Sy
H
|
1
|
\
|
|
|
|
b I b AM\MW

best to stop the vehirle, turn off the engine so that it does
rot drown out the noise of an oncoming train, and get out of
the cab. It 1s especlally important to do this when vislibillity
48 poor (at night, in rain, during a snowfall, or in fog).
These recommendations pertain primarily to drivers of military
vehicles for which the field of vision is limited.

When & barrier 18 raised, vehicles are permitted to move

gingla file only with a speed of not more than 15 kilometers per
our,

T I RN e e

If a group of vehicles approaches a crossing the cor-
nander either posts a temporary traffic control detail or con-~
trols the column himself, depending upon the situation.

v el MNMMWH\

In any case the road guards must have flags during the
day and lanterns with red and green light at night,

We remind the reader that one cannot drive onto a cros-
sing, especially a two-track crossing, immediately after a
train passes: It should be made sure that another train is

not following the first one or advancing from the other direc-
tion,

Electrified sections of railroad cannot be crossed by
veliicles over 4.5 meters high., If antennas mounted on vehicles
exceed this height, they must be removed, It i1s recommended
that the condition of hitching devices be checked on towing
vehicles, and that cargo 1s reliably secured in open trucks
so that 1t is not 1lnst on the crossing.

lany years of experience testify that road accidents
occur at uncsuarded crossings most frequently with single
vehicles lagsing behind colums, the drivers of which had lost
their way and were hurrying to overtake their podrazdeleniye,.
In such a case they often try to run a crossing right under

an oncoring train's nose, so to speak, Frequently this results
in serious consequences,

MMJXW\‘MM\MMWM\WMJ.MWM&M‘ e il

At times some drivers of lagging vehicles raise barriers
by themselves when trying to overteke their colum. ‘They
justify their actions with the idea that the traln seems far
away and that they would have time to cross. Such handymen
should be told in no umcertain terms that they must not do this,
nor can they overtalke a vehicle within 100 meters of a crossing.
4 venlcle rust move at constant speed over a crossing, Gear
shifting, disenragement of the clutch and, noreover, passing
and steppins are not allowed. But what if a vehicle in front
has stooped (sotten stuck) on the croasing? There can be only
ore answer: :lelp its driver, However, before helping, the
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the engine of one's own vehicle must be turned off, and the
vehlcle must be put in gear., In no case can such & vehiole
be passed by driving onto the tracks, Any sort of maneuver
on a crossing 1s permitted only with the consent of a railway
worker or a traffic controller,

At guarded crossings movement goes on under the super-
vision of & rallway employee, whose orders on the track cros=-
sing procedures are binding on both the drivers and the traf-
fic controllers. As is known, "Railroad crossing with bar-
rier" signs forewarn such crossings, in accordance with the
jules for lovement Along the Streets of Cities and Populated
Centers and the Roads of USSR, In addition a triangular sign
with the words "3eware of train" is positioned at the road
edge at a guarded crossing, and if the crossing is equipped
with an automatic barrier a yellow sign with the words "Atten-
tlon! Automatic barrier.' 1s located there. We note that
some crossings equippred with automatic light signals can be
converted into unguarded crossings. A sign with the words
"Guard removed from crossing" warns the driver of this,
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Mgure 2, Eguivment of s Guarded Railroad Crossing

Hey
1, 2rossing guard kiosk 7. "Attention! Automatic bar-
2, Autonatic barrier rier" sign
3. Spare barrier 8. Additional sign
4, loadine ruage 10, "“Jhistle" signal
2. "Reyare of train" sion 1ll. oldins signal
9. "3aillroad crossing 12, liotor road

vith barrier" sismrs
with additional notices

Zuarded crossings are also furnished with barricading
devices (berriers), lizht and sound signals, and other devices
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to ensure safe passage of vehicles over tracks (Figure 2), To-
day automatic barriers are finding wider and wider use, They
overate in tae following way,

As long as the tracks are wnused the barrier's boom is
ralsed vertiocally, allowing vehicles to pass without hindrance,
A warning bell informs the crossing guard that a train is ap-
proaching while the trainis still 1,000-1,200 meters away.
Simultaneously the light signals begin operating: Red lights
begin to blink on a signal post and on the btarrier's boomn,

From this moment on, vehicle crossing is not permitted, Vehi-

cles that are on the tracks must get off the crossing complete-
ly, and those approaching the crossing must stop not less than

5 peters away from the barrier,

Fifteen to 20 seconds after the signals are turned on
the barrier boom begins to descend., As soon as it assumes a
horizontal position the sound signal is turned off, and red
lizhts on the boom turn on, The blinking lights on the signal
posts facing the road continue to operate, After the train
passes, and if a train is not coming from the other direction,
the barrier rises automatically, and all red lights turn off.

The automatic equipment makes it possible to control
vehicle movement without manning, In such a case the crossing
suard assumes a monitoring function only. If an unforeseeable
Jan occurs the guard turns on stop lights mounted along the
tracks to signal the train operator that he must stop.

If a wvehicle suddenly stops on a crossing and the
ensine cannot be restarted, 1t should first of all be towed
or manuelly pushed off the tracks, Ve remind the reader that
when help 18 not available a vehicle can be rolled off by
engaging first gear (or reverse) and turning the crankshaft
over with the starter, or with the starting lever of a pag-
senger car. It is important not to panic, and to act withcut
delay, decisively, and energetically.

If it is not possible to remove the vehicle from the
tracks gquickly, all nmeasures should be taken to warn the oper-
ator of the approaching train, Someone should run toward the
train and signal it to stop, If there is a second person, he
should run along the tracks in the other direction 1 kilometer
away from the crossing.

“recise fulfillment of the established rules for zgoing
over railroad crossings is a suarantee of safe t xvel, both
for trains and for wheeled and tracked vehicles. Therefore in
our opinion a study of the system for positioning road signs
and signals and of the operation of automatic signal systems at
crossings must be one of the obligatory subjects of driver train-

ing.
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AMMUNITION STORAGE AT GUN EMPLACEMENTS
Engineer-Colonel B. Bodunkov

In equipping an artillery firing position one must also
consider the simplest earthen or wood-and-earth shelters for
amnunition, In such cases niches and shell cellars are prepared,
and Af tine is highly limited trenches are dug or surfaces
are enveloped with earth fill, All of this is done not only
to protect ammunition from bullets and shell fragments, but
also to protect it from the direct effects of precipitation,

Storage of ammunition in ditches, communication routes,
and trenches constructed for sheltering personnel is categorical-~
ly prohibited,

In selecting a place for an ammunition shelter we begin
with the principle that the ammunition must definitely be de-
centralized. This 1s why two to four shelters are built at
each firing position. A fourth of the ammunition is placed
in shelters built right within the gun dugout, and the rest
nust be 15-30 meters to the rear or somewhat to the side of
the dugout. One niche is sufficient for storing individual
rounds for antitank and antiaircraft weapons and shells for
snall callber mortars, while two are required for storing
amnunition for medium and high caliber weapons and mortars.
T'e niche dimensions depend on the form of ammunition: Shells
with up to 122 mn caliber inclusively are stored in niches
130 cn wiue (the size of the niche entrance), 110 cm deep
(lateral penetration into the ground), and 100 cm high, while
ammunition for weapons and nmortars with a caliber of over
122 mm is stored in 170x120x100 cm niches,

In loose, unstable soil the walls of the shelter are
fortified with boards, brushwood, or other materials at hand,
This is done by pounding in ctakes at the corners or position-
ing prosts with transverse spacers, The surfacing is fastened
to the stakes (posts) with wire, The cavity between the sure-
facing and the earthen walls is filled with earth, A cover-
inz of light poles or branches is laid on top, and then a
layer of earth =~ clay is best == 1s spread over the covering.
The fil. 1s evened with the breastwork of the dugout and
camouflaged toc match the local background, A wooden lining
is laid on the bottonm of the niche. If the wood is unavail-
able a layer of crushed rock or gravel not less than 10 cm
thick is spread there. It is recommended that the entrance
be covered by a tarpaulin or wooden shield, If the ammunition
to be stored 1s unsealed, the niche floor is covered with
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tarpaulin (roofing felt) or brushwood, and only then 1s the
wooden lining positioned. In this c&se the niche must defin=-
itely be covered with a wooden shield., Water collecting
sunps with a 4Ox40 cm cross section and 60-70 om deep are dug
into the trenches leading from the gun emplacement to the
niches, If the position is constructed on an incline of a
hill, water removing channels are dug along the gun dugouts,
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As was already noted, most of the ammunition, which is
positioned a certain distance away from the gun dugout, 1is
stored in shell cellars, Each such cellar is a 170 om deep
and 80 om wide (on the floor) trench containing one or *wo
niches with 200-550x100-120x120 cm dimensions on the side walls,
A stairway 1s bullt down into the trench (stairs are dug out
and fortified with materials at hand), and a water collecting
sump 18 bullt into the trench itself, Part of the trench to-
gether with the niches is covered with branches, the surface
of which 1s filled with a layer of earth 40-60 cm thick and ;
flush with the overall breastwork of the celler. The structure E
is camouflaged, and at the first opportunity the walls are E
fortified with materials at hand,
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Snow shelters: Filled type (a), in a gulley :
(b), at the side of a precipice (c) §
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If the time for outfitting a position is limited or if
there are no materials about to make any sort of coverings, 3
ordinary trenches with a circular protective breastwork are E
dug. Shelters of the fllled type are buillt in places where :
the ground water level is high, In thils case ammunition boxes ]
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are stacked on a flooring. A stack 1s surrounded by an sarth
111 which must exceed the height of the top box by not less
than 20 cm, The shelters are camouflaged on top wlth netting

or any avallable materials, If the ground has frogen to a
sufficient depth the protective embankment is made from snow,
Blocks are cut from well packed snow, loose snow 1is simply
raked, and the vertical surfaces of the embankment are fortified
with wattle, brushwood, or other materials,

The weapons crews build the shelters., The average labor
need for preparing nichas and trenches is 12-15 man-hours, and
2?-35 nan-hours for shell cellars, depending on their dimen-
sions,
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CREATIVE INITIATIVE IS EXPANDING
Lieutenant General Engineering-Technioal Service N, Grebennikov

As noted in the Directives of the 24th CPSU Congress,
one of the conditions for the greatest inorease in the rate of
ccientific-technical progress includes extensive development
of creative initiative among laborers, and all-possible improve~
ment of invention and efficiency work,

The party congress's directives received a great res-
ponse from the country'!s antiaircraft forces. Enthusiasts of
technical creativity are perfecting the training materials,
improving the organization for use, repair, and care of materiel,
they are creating resources for small-scale mechanization, and
introduc.ig elements of sclentific organization into military
labor. In just last year alone military inventors developed
several thcusand valuable proposals, many of which have been
recognized as Anventions, Elghteen invention claims, two of
which have already received patents, were made in the Baku
Antlaircraft District alone,

A desilre to encompass all aspects of troop life and
activity 1s typical of the work of military inventors. For
example out of the total number of proposals submitted for *he
vear in the chast! in which Engineer-Lieutenant Colonel A, 3
lazinets organizes efficiency work, 40 percent help to increase E
conbat readiness and improve the quality of military treining,
25 percent are directed toward improving the equipment and
armament, 25 percent are directed toward improving the resources
and procedures for employing, repairing, and caring for equip-
ment, and 4 percent affect an improvement in personal and
medical services for the perconnel,

de will discuss only some of the most interesting in-
ventlions, Special racks have been introduced into nost chast!
that make it possible to reduce the time needed for issuing
articles significantly and to increase their guaranieed stor-
age 1ife, With these racks there is absolutely no need for 3
building additional heated storage bulldings, The simulation :
equipment proposed by the group of inventors hLeaded by Engin- E
eer-ajor Kunitsyn helps to save on the stock of combat equip- 3
nent and to speed up the training of crews for combat. Withe
out relying on aircraft or the atmosphere itself we can use
the simulators to integrally and autonomously train radar sta-
tion and corbat control post crews,
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The innovations dealing with the engineering equipment
needed at emplacements, their camouflaging, radio remote cone
trol, and so on, developed by the group of efficiercy experts
chiefed by Colonel A, Babushkin, have great value,

Engineer-ltajor ¥n, Arbuzov did some important work.
He discovered a possibility for increasing the distance for
transmitting radar information employing existing resources.
As a result the authenticity of the information was raised, and
the time for transmitting it decreased.

The elements of scientific organization of labor are
being introduced into the work of the engineering-technical
service with the active participation of efficlency experts,
Owing to this the work of many ghast' goes on according to
dispatcher network schedules, equipment is prevared for use
by methods that employ grouping and flow lines, the operating
reliability of materiel is predicted and malfunctions are
detected by the most advanced methods, a tool monitoring sys-
tem has been introduced, comprehensive tests are made on
special test stands, and systems and equipment are checked on
such stands,

The potential of technical maintenance chast!, both at
permanent and in field positions, has expanded significantly
With the introduction of some efficiency proposals, Last year
because of the cooperation of efficlency experts the total
labor expenditures involving repair work decreased by 8 per-
cent as a whole, while the time needed for conducting this
work decreased by 5-6 percent, In some cases these figures
are significantly larger, For example the time for conducting
repalir work in one of the antialrcraft force services decreased
by 23 percent on the average over the last few years, The
number of equipment malfunctions decreased noticeably, and
the average working time per malfunction increased,

Hundreds of devices that simplify personnel training --
tralners, sinulators, working mockups =-- are being created by
efficiency exverts, All of them satisfy modern requirements.
For example, svecilal training equipment for coordirmating the
work of crews was developed by a group of inventors led by
ingineer-Colonel P, Shlayen, Under the leadership of Engineer-
Captain E, Shokol!, a grour of inventors designed a trainer
that can be combined with a fighter controller's screen, It
15 used for corprehensive training for radar station and con-
nand post crews, flight leaders, and pilots, As a result the
tine needed for training the personnel decreased by three to
four times, and the drain on the life of real equipnent was
reduced to a nininmumn,
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efficiency and invention work are evaluated at meetings and con-
Terences dedicated to summarizing combat and political training,
and at assercblies of military councils., ‘he declisions of the

nilitary counclils are broucht to the attention of all personnel.

The results of efficlency and invention work, which are
obligatorily publicized in orders, are summarized once a year,
and twice a year in some cases, These orders indicate the
achlevenents and deficiencies, and they pose new tasks. Atten-
tlon 1s also devoted to problems involving material and nmoral
stinmulation, The best chast'! and podrazdeleniye are awarded
rotating prizes, banners, cups, and vennants, and individuals
who maXe the most valuable proposals are given the honored
title of best efficlency expert or best inventor of the chast',
soyedineniye, or military academy, As a rule, active organi-
zegs of efficiency and invention work as also rewarded through
orders,

A pgreat significance is imparted not only to the control
over the activity of inventors, but also to the channeling of
their creative thought, Presently there are no chast® in which
thematic assignments for efficlency exnerts and i:ventors for
the year or the training period are not made, ind we should

~ive credit te the commissions on inventions., ‘these assignments
are basically completed with success owing to their versistent
efforts, ‘e practice of issuinz individual assignments to

specific efficlency experts and creative collectives 1s being
enployed. Also, vlanning schedules are compiled for developing
the orovosals made by efficliency experts, monthly drives are
held to ccllect and introduce proposals dealing with specific
subjects, creative rroups or brigades that worlt out the most
urcent and difficult »roblens in combat readiness and training
are created, and competitions dealing with vecific subjects

are held.

Speclal simificance is imparted to the conditions under
which the inventors nust worli, =fficilency exvert rooms and
corners have been created in nmany chast' and podrazdeleniye in
order to allow tien to work fruitfully, They are furiiished with
the needed ecguivment, materials, instrunents, and technical
literature.

Creative activity cannct be vroductive without a well
orranized system for exchangins exnerience. ‘Therefcre ccnfer-
ences and assemnblles of efficlency experts and inventors, in
vhich chast' and podrazdeleniye comnanders must participate,
are neld onnually in all chast' and podrazdeleniye. sxiikitions
of tne best efficlency proposals and inventlons are timed to
coincide with such meetin~s, All that is valuable and of
interest to other chast! is selected and introduced on a wide
scale. Instructional meetinss for chairmen and secretaries of
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chact! and podrazdeleniye commissions on inventions also have
great benefit,

The popularization of inventior and efficler.cy work
Plays an important role in encouraging personnel to participate
in technlcal creativity. Uith this purpose efficiency expert
display stends are vrrovided, radlo broadcasts are made, and
1llustrated newspapers are published in all sovedineniye and
chast® and in most podragzdeleniye. Certificates and monetary
rewards for the introduction of efficiency proposals are
presented as a rule before the ranks or at meetings of the
personnel,

However, deficlencies and omissions can still be found
in the organizaticn and conduct of invention and efficiency
work, There are chast', for example, in which tihe commissicns
on inventions are too structured in theilr approucih to develep-
ing the thematic assignments and do not always consider local
needs, Other times the deadlines for introducing valuable
brovosals are put off, and decisions on the scale anl the
deadlines for introduction are not clear or specific enough.
i;ot all proposals of high enough aquality to be considered in-
ventions are detected, and patents for them are not al-mys
aprplied for in time,

How are we to eliminate these deficiencies?

First we plan to intensify control over the state of
technical creativity, especially in those places where it is
rot orsanized as 1t should be, Ue plan to 40 everything pos-
sible to disseninate the experiences of the best creative col-
lectives as widely as we can,

Jork direcied toward timely collectlon and rapic intro-
duction of the nost valuable nroposals needs to be improved,
Jith this purnose a techniecal information system will be or-
zanized, It will allow us to disseminate valuable proposals
efficliently, as well as to prevent redundancy in the solutions
developed., This means that we can eliminate neonproductive
exvendltures ¢f creative labor and resources,

The number of inventions could greatly increase if pube
lic patent groups are created, conposed of well trained spe-
clalists who are able to capture the essence of the completed
projects, fornulate the patent applications properly, and
provide preliminary evaluations of the inventions. They could
help the personnel to a deeper understanding of the principles
of patent and invention rights and the principal documents
dealins wlth inventions. Seminars, lectures, and consultations
can be employed for such purposes,
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The development of socialist competition in the realm of
technical creativity in response to the requirements posed in
the Decrees of the CPSU Central Coumittee on improving the
forms of invention and efficlency work, the elimination of
existing deficlencles, and dissemination of the best experlences
will help the inventors in the country's antialircraft forces to
attain new creative achievements,
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FROM THE HISTORY OF EQUIPMENT L
(nattributed Article)

intiaircraft Machine Guns

The first Soviet antlaircraft weapon, designed by M.N,
Kondakov and added to the Red Army inventory in 1928, was simple, i
operated reliably, and allowed all-around firing. It was a B
12&0 model lHaksim machine gun system mounted on a special tri- E
P . ’ ;

The N.F, Tokarev system four-barrel antiasircraft weapon,
which was mounted on motor vehicles, railroad flat cers, and :
boats, was adopted into the inventory in 1931, This weapon was E
effective against low-flying alrcraft and possessed a relatively .
sreat firing vower, :

Armor-Piercing Shell

In 1872 mining engineer A, A, Iznoskov began tests on
a steel shell designed to be fired at armored ships and boats,
The shell was sanufactured at the Sormovskiy plant, During the
tests the shell plerced an ll-inch plate without destroying :
1ts Ainteprity. i
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TEST S'TAMD
Engineer-Captain 34 wnk V., Mikhaylichenko

One of the important problems in repairing automatic
ad justing systems is reducing the number of full-scale tests 7
that have to be made by means of widely employing test stands, 3
Such stands make it possible to model the operating modes of
a system's components and to test them in these modes before
they are reassembled.

The stand developed by us for performing dynamic tests
on variable ship diesel engine speed regulators is distinguished 2
by high indices and, from our point of view, efficient use of g
the output of power equipment. The following principle lies .
at the foundation of its operation. The system that is to be
test:d, a speed regulator (PC), 1s a collection of components,
one of which is to be tested, and others that are not tested.
3y meens of an analog computer the latter are substituted by
a mathematical model (Figure 1). Input converter N; and output
converter 1> are put into the system to gang the !bh (mathemae
tical node1§ together with the speed regulator being tested.
The purpose of the input converter is to match the mathematical
model with the PC inobut, It changes the physical nature of the
signal (it converts changes in electric potential into changes
in the speed of rotation of the regulator's shaft) and ampli-
fles it. The converter is designed in the form of a slave 3
system, and its input signal is shaped by the mathematical =
model, The output converter converts the regulator's ocutput '
signal (mechanical movement of the fuel pump's rack) into an
electric potential that is fed into the mathematical model,

Filmure 1. Stand Diagram

ixternal effects on the 2C (vibration, for example), are
generated by the external conditions simulator (WMBY) if they
are not included in the mathematical description of the section
of the system not being tested. In the stand developed by us
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& pneumatic vibrator mounted onto the PC and aligned to a par-
ticular frequency simulates tha external conditions (vibration).
The load simulator (UH), which reproduces a load on the PC out-
put, i1s built in the fornm of a spring device that simulates

the reactions of the fuel pump to signals coming from the PC,

As 13 svident, the stand 1s a composite model of an
autonmatic engine rpm adjusting system. The flow and the de-
sign of the .tand make it rossible to completely reproduce the
PC's working conditions without the participation of the
actual components in the automatic adjusting system that are
not sudbjected to testing.

We conslder problems involved in designing converter111
peculiar and most complex. In particular, one of the features
of its operation is the cifference in the relative values of
the PC's moment of ineitia in the real system and in its model,
For example, if within the automatic adjusting system the rel-
ative moment of inertia of the PC is negligibly small, in the
model it is as high as the moment of inertia of the systen,
This has a significant effect on the dynamics of the converter'’'s
operation and, consequently, on the model as a whole, The
selection of design of the converter and its components 1s
affected by this circumstance.

(1 ) Auvaumamopy NN
0 v npeodpasosamerc My

H3 (mmn MM Bdnox MM

11)  (12)

Fizure 2, Input Converter Design

rey:
l., Dynamic moment feedback 8, Speed feedback unit
unit 9. Speed compounding unit
2, lonent pickup 10, To Ud simulator and convert-
3. iy generating unit erlip
4,7, Power amplifier 11, Froo & block

5. rioment compounding unit 12, To MM block
6, lloment pickup
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To attain a high following precision converter My is
built in the form of two independent composite systems {(Figure
2): A speed following system (the components outlined with
double lines) and a moment following system (the components
outlined with a single line),

The speed regulator being tested is connected by a
shaft to the motors of both systems, The signal generated by
the mathenmatical model passes directly to a comparing unit, in
which it is compared with the signal fed from the speed feedback
unit, and reproduced in the form of an engine shaft rotation
speed,

lioment compounding, which is achieved with a moment pick-
up and a compounding unit, eliminates the effect of changes in
noment on the reproduction of rotation speed at the regulator
shaft. Speed compounding with a speed pickup and a compounding
unit eliminates the effect of rotation speed on the reproduc-
tion of the dynamic moment, The unit that generates the re-
quired dynamic moment li, 18 constructed cut of series analog
computer components, A signal proportional to M,. passes from
the output of this unit to the comparing unit, where it is
conpared with the moment on the engine shaft,

Inasmuch as the speed and moment following functions
are fully separated, the load on the motors of the two systems
1s statically distributed in such a way that the slave moter
Ac of the speed following system is loaded bty the moment of
resistance of the speed regulator and the frictional torque of
the notor Ap of the moment following system (Figure 3). Ilotor
4. 1s selected on the basis of this condition as well as on
tﬁat of the prescribed range of sp=eds, The stablility of the
static characteristics of 4, and A, relative to each other 1s
fully ensured for the whole range of rated speeds, A differ-
ence in rigidity of the characteristics of motors operating
on the same shaft 1s of no consequence, That is what disting-
ulshes the proposed system from a two-motor drive, which re-
quires notors with 1identical characteristics.

w
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The results of experimental research on an experimental
model of the test stand using a dynamcelectric converter N3
allow us to conclude that the introduction of dynamic moment
conpounding eliminates fluctuations in speed when the load is
changed, and that compounding of the regulator shaft's rota-
tion speed has a positive effect on the nature of moment
changes, Converter 1, 18 capable of working signals with an
acceleration of 270 r&dians per second per second with a mean
square error of speed reproduction equal to 0,01, The basic
functions of' converter My are carried out by EMU-S50AZ dynamo=~
electric amplifiers and DI=-13 electric motors.

In order to improve the dynamic indices of the stand
even more, we created a converter with power amplifiers buillt
out of XEP-16x2-103 series thyristor converters. The principal
characteristics of the M converter were found to be high:

The static error did not exceed 0,5 percent, overshooting was
practically absent, and the range of frequencies for the re-
vroduced signal expanded noticeabdbly,

In our opinion the best version of the M converter con-
sists of two independent following systems -- a speed following
systen and a moment following system =-- and power amplifiers
in the form of thyristor converters, The possibility for re-
producing larse accelerations significantly expands the sphere
of application of the stand in testing repaired adjusting sys-
tems,

As an example, let us examine the procedures for align-
ings the speed regulator of an auxiliary diesel engine using
the dynarnic testing stand, The regulator is filled with clean
011, the arrow of the feedback link 4is moved to the maximum
nosition, and the needle 1s turned aside, The modeling stand
is started up., It begins to vibrate, which helps to remove
alr from the regulator, This overation is carried on at low
rpm for one minute, Then the feedback link arrow is set at
the minimum, and the needle is turned back until vibration of
the notor stops, If necessary the link arrow 1s shifted two
or three divisions toward the maximum, and stability of the
stand's operation is attained by adjusting the needle., Then,
after reducing the electric motor's rpn, the tie rod 1is pressed
slishtly and then released, T™he stand should restore the
rated rom (in the same way as with a reel engine),

The following procedure should be used to align a PC
with a load. The stand is loaded to 50 percent capscity at
rated rpr. The adjustment for the derree of cyclic variation
should be in its zero position, ‘Ten the stand is loaded to
100 vercent cavaclity, and the drop in ron is recorded. The
rpa should be reised amain by adjusting the degree of cyclic
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variation, after which the load is reduced to 25 percent., In
this case the rpm should inorease by the same amount that it
dropped when the 100 percent load was applied, If the rpm in-
crease 18 greater, then the nob of the cyclic variation ad-
Justment i1s manipulated until the increase in rpm equals the
decrease, Such a range of the degree of ocyoclic variation
corresponds to 2-2,5 percent of the rated rpm, and this is
fully allowable,

In the last stage of testing the stand is again loaded
to 50 percent capacity., Then first an increase in the load is
nade, followed by a decrease (to 50 percent), The time of the
restoring vrocess is attentively monitored both during reduc-
tion and augmentation of the load, The rpm should ohan§e as
little as possible (both when increasing and decreasing). This
is very important when diesel engines are operating in parallel,
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ORDERS SECTION
(nattributed Article)

Orders

25, liajor Yu. Barabenshchikov: We are interested in an
indlcator for the traveling speed of & practice target towed
by a powered winch,

It must allow the exercise instructor to determine the
target's traveling speed at any moment,

Oxder Fulfilled

Captain 3, lalttsev (llo 4, 1971) became interested in a
speclal device that would test parameters foreseen by speci-
fications for AB-1, AB-2, AB~4, AB=8, and AD=30 electric power

machine units, =ngincer-Colonel A, Alekseyev answers his re-
quest,

The enumerated types of electric machine wnits are
comnlex electromechanical devices, The basic parameters charac=-
terizing their condition and working ability are the insulation
resistance and structural soundness, rated output (kilowatts),
the rated values for voltage (voltss and current frequency (cps)
and their stability in the face of unchanging and changing (from
0 to rated and from rated to 0) loads, as well as when Cos ¢
changes from 0,8 to 1,0; the time for attalning new fixed values
for frequency and output voltage after & sudden change in load,
the load transferring ability, the rate at which they can be
started up and handle a load, parallel operation with other
electric machine units and in vermanent circuits (for the AD
electric machine units), the vprotection against overloads and
short circuits, and others,

The manufacturlng plant tests all of these parameters
to see if theymeet the specifications on specially equipred
test stands that have an adjustable load, nonitoring and meas-
urins equipnent (with a precision class not lower than 1,0 or
1.5), and ancillary devices, Climatic tests are conducted in
svecial nolsture, heat, and cold chanbers, i.echanical dura-
bility tests are nmade by moving the machine units on motor
vehicle trailers over dirt roads and highways with different
surfaces, ‘The rated outout raraneters of the electric machine
units are maintained within the linits of the warranty period
svecified by the technical documentation. hen the units are
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operating with real loads (on-sight), their principal para-
meters are evaluated by the readings on monitoring and meas=-
uring instrunents, As a rule, electric machine units that
are in storage are spot cheocked,

T

T
PRI R, TP o TSN TR Y. VPIOR

There are as yet no special devices for checking the
paraneters of eleotric machine units when they are operating.
Presently projectsare underway in scientific research insti-
tutes and industrial plants to find methods for reducing the
anount of testing necessary, and to develop equipment that
y can be used to diagnose the condition of electric machine
L units,

w
A L T O R

e




L —————

REPORTS FROM INVENTORS
(Unattributed Article)

Voice Control of Tape Advancing Negngnzgg

A transistorized device proposed by Soviet Army employee
A, illalenko makes voice control of a tape recorders tape ad-
vancing mechanism pvossible, The device operates on the prin-
ciple of an electronic switch, As soon as speech 1s produced
the voltage of the sound frequency passes from the amplifier
of the tape recorder, which is in the standby mode, toc the
base of transistor ANl and tums it on, Relay P1, mounted in
the collecting circuit of this transistor, triggers, and turns
on the tape winding mechanism with the first pair of 1its con-
tacts., When theyclose, the second pailr of contacts on relay Pl
forn a feeding circult for relay P2, the contacts of which
block the first vair of contacts on relay Pl, A time relay
causes the tape to move for 5 seconds after speech stops., If
the pauses between words and phrases exceed this time the
tape winding mechanism turns off, and the recorder returns to
the standby mode,

M 2HUMOQON
- KOM »
IM

ad.
=g

‘There is no need to introduce additional control units
and desirn chanres into the tape recorder., liounted on a sep-
arate plate, the device's overalldimensions are 90x60x30 mnm,
™e consumed power is 500 milliwatts,
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decornized as an Invention

Proposed by Engineer-Colonel )M, Bezborod'ko and Engineer-
Captain S, 3ereza (invention vatent lo 293680), a device for
tightening the track chains of transport vehicles differs fron
the known types in that the tightening screw is positioned
rarallel to the strivs, and a guide for the strips and their
catches is mounted on the tightening screw perpendiocular to
its axis., S..ch a design prevents twisting of the links when
wide track chains are being tightened,

The device consists of strips 1 with catches 7, tight-
enin; screw 6 with right and left thread and positioned paral=-
lel to the strips, nuts 5 wound onto the screw, which are con-
nected to the strips through tie rods 3 by knuckle joints, and
a reference gulde 2 for these strips, mounted on the screw,
3earings 4 are located in the tie rod joints,

Top View
T
- — ' . —_——— em e = -4 -
) &\ . /Q
6 5 3

Jren the working screw is turned manually or with a
wrench, the nuts nove and brins the strips with thelr catches
tormether, thus forcing the ends of the track chains together,
At the same time the links and the »ins holding them together
rcove varallel to each other, making it easler to connect the
links of the track chain.
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Automatic Light Switch

A device Tor autumatically turning lights on and off,
reports Encineer-Lieutenant Colonel A, Rusnyak, helps to save
on electric power, rhotocell $3 serves as a light intensity
indicator. It is included in the circult of tube N, Polar-
1zed relay Pl is in 1its cathode circuit,

Street
lighting

The level of 1llumination at which the electric current
of the photorelay chanses the current to tube N is adjusted by
a rheostat. Men the vhotocell is illuminated, tube J is over-
ating, relay 1 1s on, and its contact iz broken, “hen the
photocell is darliiened the current to the tube decreases, relay
21 turns off, and its contact closes, turning on a P2 tire
relay, The contact of this relay controls a nagnetic starter
"3, which turns on the lighting circuit, In order to reduce
sulsation in relay °l, its coll is shunted bty capacitor C. Ir
order to avoid trisgerins of the circuit during chance, short-
terr changes in vhotocell 1llumination (such as from a light-
nins boltj. relay 72 works with a contact breaking delay of
0,5=1 seconds,

The device is powered by a 220 volt circuit through
transforner To.

fine "inishin~ Device

Zxtended service liaster Sergeant !, Filipvov provosed a
device that can be used to fine-finish the worling surfaces of
notor wvehicle hydraulic brake cylinders. It consists of a
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sha“t 3 and finishing heads 2 of various sizes, When & brake
¢ylindes 1 is to be fine~finished, the shaft with mounted
heads (felt) 13 secured into the chuck of a manual or electric
drill,

[

ieon Janp Tester

il 2

Ingineer-lajor V. roz'yakov proposed an instrunent for
testing the neon lamp of a high voltage indicator empioyed in
servicing transformer substations and electric power lires with
a voltage of 5-35 kilovolts., The instrument is compsct (no
larser thaa a pocliet flashlight), simple in construction, and
‘Safe *o usz, 1t is capable of generating 1,000-1,500 volcts,
which 1s enough to light a neon lamp indicator,

The instrument's housing contains a :.BS=0,5 battery b,
transforzer T, a 0,05 microfarad condenser C, button :w, mnd
a neon monitoring lanmp JI,

The transforner's core is 20x20 nm in size, the primary ,
coli contains 50 windings of 0.2 mm diancter wire, and the v
secondary coil has 3,000 windings of 0,) mm dienster wire, :

‘The button disconnects the vrimary coil of the trans-
former, ‘The brealins frequency can be three to flve and less , .
Der second. i

An orening into which the indicator being tested is
inserted is made on the side of the instruxment nousing,
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In order to test an indicator's neon lamp, . he indicator
is inserted into the opening on the instrument housing's side,
and the button is pressed several times, The monltoring lamp
and the indicator's lamp should both turn on.

Groove Cutting Davice

A device for cutting grooves for the cross beams of
vermanent aerial communication line poles, as reported by
Senior Lieutenant V, Dorogov, makes it possible to sisnificantly
reduce the time necessary for completing this operation. It
is a wooden block with a handle, Two saw blades are attached
to the sides of the block with wood screws in such a way that
their teeth project 16 mm beyond the block's face., A 5-7 mm
diameter hole is drilled into the center of the block and is
used for marking the point at which to drill the hole for the
bolt that fastens the cross bean,

T0 make work easier a wocden handle is fastened to the
block 100 nim from the front edge.

neanetically Overated Gates

Fenunatlcally overated gates designed by efficlency
experts of tne chast!, reports Enpmineer-Senior Lieutenant V,
~nzlovsitly, are used in vebhicle washing and painting rooms,

‘Me franes cf bolnh gate hulves, which are welded out of
o 50 corner iron, are faced with sheet steel. Thelir internal
cavities are filled with slar wool, Zach half conslists of a
lerse door 1,200 mm wide end & csnall door 7?50 mm wide. A brack-
ei; with rollers is fastened to the unner part of the snall
dcor, and an cpening for & nulley bdlosk is made in the lower
door if tie cates are to be installed above the roonm, The
danrs are connected o each other by & loop that extends the
wnole helicht of the zates and made from 100-120 mn long 3/4
inech »ivine, ™™e »ives are ploced on a rod and welded through
one t¢ the smmll and large doors,

Guides nade froa lio £ chanhel bar are positioned above
each mate helf, They are fastened to the wall of the room by
cteel corner plates, The unit that connects the gates to the
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gulde consists of a ball bearing 2, connected to bracket 3,
two rollers 1 that move along the internal surface of the
guide 4, and supports 5 welded to the smaller door 6, The
upper part of the large door is united by a system of levers
to the lower part of a vertical shaft, which in turn is con-
nected by a lever to & pneumatic cylinder mounted on a hracke
et that is fastened to the celling of the room. The cylinder
has a 160 mm diameter, The play of the piston rod, which
equals 435 mm, allows the gates to be opened by 3,800 mm, Com-
oressed air is fed to the cylinder from the shop air line
through a # inch pneumatic cock. A restrictor that controls
{he ailr feed 1s installed so that the gatec would open smooth-
Vi

AA
\\ Room well

o sapes

........

Slag wool

Tank ihgine Warming System

A system developed by Ingineer-iajor D. Taz'ba makes it
vossible to maintain tank engines rsady for starting without
the need for preliminary warning. It includes a VNG=LD=51
vernanent water-and-o0il heater 1, to the boiler of which pres-
sure 8 and return 9 lines are connected, The cooling systems
of 15 vehicles are connected in prarallel to these lines, The
drain at the botton of the tank is commected to the pressure
line, and the neck of the radiator 1is connected to the return
line, Shut-off cocks 6 and 7 and valve devices are installed
into both pive lines., In addition an expansion tank 11 with
a 400 liter capacity and furnished with a nmeter 12, a con-

denser, and a fluid collectins vessel 1s included in the pres-
sure line,
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The system's main pipes that pass through the parking
area are covered with heat insulation. In order to prevent
loss of antifreeze, before it is employed the system, con-
nected to the wvehicles, is flushed with hot water to which a
three=conponent anticorrosion additive has been added. Then

the water 15 drained out, and the system is filled with anti-
freeze,

During operation, fluid is fed from the expansion tank
by centrifugal vump 4 into the systenm's pressure line. The
vressure in it is controlled by valves 3 in response to pres-~
sure ~uarce 2 up to 1,1 mn lg,

Alr is reroved from the system through air collector 10
and cock 5, and the fluid is drained through draining taps.
To facilitate draining the return pipe line 1s installed at a

szall angle (up to 5 degrees) in the direction of the last
vehicle,

The heatling schedule is selected in reference to the
air temperature and the number of vehicles being serviced, If
e assune that a 15-45°C cooling fluid temperature would ensure
rellable engine starting, then when the alr temperature 1is 30°C
the heater nust be turned on for 5 hours with a 4 hour interval
to maintain this tenperature range, In this case the fuel ex-
nenditure would be 15.4 liters per hour.

If there is an urgent need for starting a tank's engine
the crew closes cocks 6 and 7, turns off the pive line nozzle
leacdiar~ from the return line, and gcrews in the steam-and-air
valve, '"en thev rover the tank's Jdrain, disconnect the vres-
sure line, end plug the drain opening, They start up the en-
~ine only after malking sure that {luid is present in the coolins

system, “he crew spends ro nore than 9 minutes to fulfill
these overations,
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FOR YOUR NOTEBOOK
(nattributed Article)

Contact Electric Welding

Contact electric welds are made by electrically heating
the point at which metals are to be joined and, at the same
time, applying a squeezing force perpendicular to the plane of
contact., Contact electric welding 1s categorized as butt, spot,
relief, and seam,

Butt Zlectric Welding

rarts to be welded are fastened by copper clamps to
which the terminals of the welding transformer's secondary coil
are attached, Pressure at the joint between the parts to be
welded 1s created by a force that moves one of the clamps.,

Butt welding can be done by two methods -- resistance
and flashing, When resistanc . welding is used the metal in the
Joint area does not melt., The parts are pressed together, and
the current ics turned on, resulting in intensive heating of the

varts where they are in contact, The parts become welded to-
gether,

With flagsh welding the current 1s turned on, and the
rarts are moved toward each other until an electric contact is
achieved at the butt ends, The ends of the parts heat up in-
tensively until they fuse, after which they are pressed to-
gether with a rapid application of pressure (at the same time
that the current is turned off) and become welded together,

Butt welding 1s employed in lengthening structural parts,
connecting parts made of differing metals and alloys (for ex-
ample, the welding of tool steel to ordinary steel), bullding
varts with enclosing profiles (rinzs, welded frame units),

welding steel to copper and brass, welding copper to brass, and
sc on,

Jelief Welding

In rellef welding the parts are pressed together between
the contact plates of & welding press (or of a sufficiently
vowerful spot welder on which the upper electrode moves verti-
cally), where the plates are joined by a transformer. Pro-
Jections are initially stamped out of one of the parts at
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points to be welded, After sufficient heating the projections :
fuse, and the parts become welded together. ; =

Relief welding gives good results when welding parts
made of low-carbonsteelax nonferrous alloys with low electrical
conductivity and high mechanical durability (siliceous bronze,
for example), It 1s used principally in mass production,

¢ The basic condition for achlieving high=quality results
is precise preparation of the parts: All projections should
be equal in height, and the parts must lle together firmly
when assembdbled,

The welding facility power necessary for relief welding
is within the range of 25=27 kilovolt-amveres per projection
(for low-carbon steel), depending upon the thickness and shape
of the parts. The compression needed per projection is 100-
500 kilograms, Sonmetimes a welding cycle employs variable
pressure, which increases during upsettine by s0-100 percent
in comparison to the pressure aprlied during weldirg. Relief
Wwelding provides good results when the welding current 1s
turned on by several successive pulses using a synchronous
contact breaker.

Allowances for Automatic Welding of Sheets and Thin-Walled
Pivins by Continuous Flashing (for two parts, in nm

Sheet or Total Flashing Contraction
pipre wall allowance off allowance
thickness allowance
: 12 5.0 3.0 2,0
; 2.8 13.0 10.5 1.5
3.0 16.0 12,3 .3
S 40 12,0 13,3 38
; ' $.0 19,5 15,8 4,0
81 22,0 12,0 8.0
‘ 10,0 24.0 10.5 T
{
E

Spot ‘Yelding

CIBIRE W, (1 WP AN Tl . i I

Spot welding can be either two-sided or one-sided, In
two-sided weldinz two or more parts are pressed together between
a spot welder's electrodes, When the current is turned on the
varts heat intensively at the point corpressed between the
electrodes, Because of the hish conductivity of the electrodes,
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which are usually coppe., the surfaces of the parts touching
then heat up more slowly than do the intermal layers. The
heating continues, as a rule, until the metal in the central
and hottest zone melts., Then the current is turned off, and
the pressure on the electrodes is released, After the fused
metal crystallizes a spot weld forms, which in cross section
has a lentioular cast oenter.

In one=sided welding the current from the transformer's
seoondary circuit 1is distributed betwsen the upper and lower
sheets, In this oass the welding i1s done by the fraction of
current passing through the lower sheet,

Low-carbon cold-rs>lled steel, hot-rolled low-carbon =
steel (after the surface 18 specially cleaned), and 18 percent
chronium, 9 percent nickel stainless steel weld well with this
nethod, It 18 also satisfactory for low=-carbon steel with
protective surfacings (better with zinc and lead plating,
worse with tin, chromium, cadmium, and aluminum plating), heat-
resistant chromium-nickel steel (25 percent chromium, 20 per-
cent nickel), aluminum alloys such as duraluminum, Alits and
others, and brass: siliceous bronze, and nickel and its alloys
(Nichrome, Monel metal, melchior, and others). Aluminum, cop-
per, and its high electrical conductivity alloys weld pocorly
with this method.

ilecommended Minimum Distances for Contact Spot Welding

Thiclness | I'inimum spot Minimum distance lli‘ninum distance
of one spacing, mm from spot center|from spot center
part, non to edge of part |tc edges and
zsgding :ﬁ%g:ng in direction flanges, mm
arts arts perpendicular to
P p aprlied force, mm
1 15 20 6 8
E 2 25 30 9 12
H 3 30 40 10 18
i 4 10 50 12 25
f 6 50 70 1s 30
8 60 100 20 Lo
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Sean welding 1s done by & continuous row of partially
superimposed spot welds, The parts to be welded are lapped and
pressed together between roller electrodes., The rolling of one
or both rollers is forced, Current passes to the rollers from
a transformer, After the parts are pressed together the current
is turmed on immediately, and the parts begin to move, Current
is fed continuously (ocontinuous welding) or as short pulses
spaced apart (intermittent welding). The proper sequence of
pulses and pauses of a fixed length is achleved by a contact
breaker. Intermittent welding produces higher quality joints
and 1s the principal method for seam welding, The best results
are achleved with cold-rolled low-carion and thin stainless
steel (18 percent chromium, 9 percent nickel), Good welding
is attailned with carefully cleaned hot-rolled low-carbon steel,
siliceous bronze, and some aluminum alloys (duraluminum, Alits
aluninum-manganese alloy).

The linmiting thiclkness of the parts being welded depends
on the electric and mcchanical power of the welding equipment.
Farts of the following thicknesses can be welded on machines
up to 150 kilowatt-amperes (for welding steel) and up to 300
kilowatt-amperes (for welding nonferrocus metals): Pickled
steel == 2,0+ 2,0 nm, hot=rolled steel ~- 1,75+1,75 mm, stain=-
less steel == 1,50+1,50 mm, siliceous bronze =~ 1,50+1,50 mm,
duraluninum -- 1,50+ 1,50 mm,
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POR DEEP WATER WORK

Engineer-Captain 2¢ Rank V. Yeliseyev,
Candidate of Military Sciences

Raising sunken ships, installing and replacing equipment
on the bottom of seas and oceans, and rescuing personnel of
ships that suffered mishap are a partial list of problems baing
studied intensely in the last few years by specialists in for-
eign navies, This 1s explained by the fact that the imperial-
ists are seriously staking their expansionist plans on naval
equipment and on the use of the ocean depths for warfare.

It has long been recognized that the pneumatic and mech-
anical instruments still being used by divers and agquanauts, as
well a3 welding and cutting apparatus, are becoming less and
lese useable at great depths, In order to overcome water pres-
sure, for example, air must be pumped to pneumatic instruments
at very hign pressure., When hoses are increased in length their
buoyancy increases, &8 a result of which an air hose tends to
ralse the instruments to the surface, Long ropes and hoses en-
cumber a diver and make his work difficult. In this regard
de vulopment has begun abroad of desp water technical systems
that would provide an aquansut with power right at the place
where work is to be done., For example, by order of the engin-
eering construction laboratory of the U,S. Navy a special trans-
port wvehicle has been dbuilt at the underwater research center
that supplies aquanauts with compressed air and hydrauliecs for
wnderwater work., It 1s a frame made of 40 duraluminum pipes
37 mn in diameter (Figure 1). The apparatus has neutral buoy-
ancy in water owing to a hollow duraluminum sphere, Two cyl-
inders 300 mm in diameter at the top of the structure serve
as containers for silver-zinc batteries and provide additional
buoyancy. Submeraible electric motors totalling 10 horsepower
rotate four socrew propellers. Two of them are designed to
propell the apparatus forward at a speed of up to three knots,
and the other two are used for stesring and turning. The appar-
atus can two six aquanauts and carry & net load of up to 500 kg.
Its maximum working dspth is 240 meters, it weighs 00 kg, and
is 2,5 meters long, 1.9 metors wide, and 1.7 meters high.

One of the most frequently rerformed operations under
water 1s the patching of holes and raising various objects off
the bottom, In the past, holes were patched by welding or
bolting. Both of these methods required great expenditures of
time and power, Presently special pin fastening pistols are
being used in underwater work. Their principle of operation is
identical to that of pin pistols used in industry, They fire
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tempered steel pins., The barrel of the piatol used by U.S,
aquanauts, for example, is not rifled and contains a breech
nechanism, Oxrdinary powder and & detonsator are used for
firing.

PTG P
i o Pl el

Figure 2, NUD=-38 Pin Fastening Pistol

The NUD-38 underwater pistol penetrates soft steel plates
up to 12.5 mm thick by 6.3 mm diameter pins (Pigure 2), It can
be carried by one aquanaut and used down to depths of 60 meters.
Work is underway to make the pistol so it can fire at the max-
inum possible depth to which an aquanaut cah dive (180 meters),

A heavier pistol has been created and tested in the USA,
Pins with a 9.5 mm diameter fired by it penetrate NU-80 steel
sheets 25 mm thick, The pistol cal be operated automatically
or by remote control. It can also fire a hollow pin into soft
steel plating up to 12.5 mm thick, This is needed in cases
when compressed air must be fed through the pin cavity into
compartments to add buoyancy.

Raising objectsfrom out of the water 18 made very dif-
ficult by such an operation as strop fastening (especially with
a smooth hull as, for example, that of a submarine), In the
USA a new lifting device 1s being developed that consists of
two cross-shaped straps with a freely rotating lifting eye in
the center. In order to fasten the eye to the outer plating
the device is btrought close to the object being raised, and
contact 1s made with four magnets, Then eight pins (one at a
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time or simultaneously) are fired through openings previously
drilled into the oross-shaped straps, The rated lifting ocapa-~
city of the devise is 10 tons, but in reality it has supported
a foroce of 22,680 kg without tearing away. A device with a
lifting capacity of 25 tons is being developed.

Independent air supplies are being designed in connec-
tion with the creation of technical resources for raising large
objects from great depths, One such source is a disposable
hydrazine generator. Hydrazine passes to the genersator from
a fuel tank, into a chamber containing & catalyst, where hy-
drogen, nitrogen, and ammonia are formed, These gases are
fed into pontoons, as & result of which the latter attain a
positive buovancy and raise objects fastened to them to the
surface. Presently the gas generators being used in the USA
make it possible to ralse objects weighing up to 100 kg from
a depth of 300 meters, Gas generators tor raising objects
weighing up to 150 kg from a depth of 5,500 meters are being

developed,

Polyurethane foam is being employed extensively for
raising ships. The cannon used to feed fecam into an obdbject
consists of a mixing cl.amber, flow regulators, starting valves,
and a nozzle for injecting the nixture into a compartment
(Figure 3). Tar and a catalyst are fed into the cannon under
pressure by two hoses, Each hose has a regulator that fixes
the rate at which each component of the mixture moves, A
solvent is fed through a third hose to clean the foam cannon

after use.

Figure 3. Foam Cannon

The tar and catalyst pass into the mixing chamber
through special vortex generators, where they are nmixed fully.
The vressure within the chambear is significantly lower than
that in the tanks containing the mixture components, As a
consequence the freon dissclved in them vaporizes at a low
temperature, ensuring better mixing of the components. For the
foan to be sufficiently strong it must be kept under water for
a few hours, This way the gas contained in the foanm bubbles
would not escape after the cbject 1s lifted out, Premature
lifting of the object to the surface could cause the bubbles
to burst, and some of the gas would be lost, as & result of
which the positive buoyancy would decrease,
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Foam was used suoccessfully to raise severael ships in
relatively shallow areas, For example, & destroyer was freed
from shallows in the western part of tho Atlantic Ocean, and
an alrcraft fuselage was raised from a depth of 60 meters.

There 1s a proposal for future ugse of & new device
called a hydrodynamic winch in rescue operations and in reising
heavy objects from great depths, It 1s a large oylindricel
body divided internally by & great quantity of longitudinal
Partitions into wedge-shapsd compartments that fan out to the
reriphery from a central axis, Pumps with counter weights and
controlling units are installed along it on bearings. The

E:%rings keep the pumps vertical while the main structure ro-
es,

During operation of the winch, a current of water 1is
directed through a system of wvelves from one wedge-shaped com-
partment to the pumps, from which the water currant passes through
a distributing receiver into the wedge-shaped compartment
situated above. As a result a nmoment is generated that causes
the whole winch to rotate, In this case the lifting strops
are wound onto grooves on the cylinder's outer surface. FPlans
exist for hydrodyriamic winches of various sizes and with lift-
ing capacities up to 10,000 tons. Such powerful winches can
raise large ships from the bottom,

All sorts of manipulating devices occupy an important
place in underwater work., While the first models were precise
coples of manipulators designed for work with radioactive sub-
stances, today special manipulators are bveing manufactured which
can endure tremendous external pressure and withstand the
agressive action of sea water.,

“hen & limited range of operations 18 to be fulfilled
with manipulators, specialists consider it best to use all=-
purpoge working heads and collections of the necessary instru-
ments, For example, the all-purpose head of the manipulator
on the DSRV deep sea emergency rescue vehilcle, which cen work
at depths below 1,000 meters, is supplied with a collection
of instruments designed for removing damaged structures near
the rescue hatch of a sutmarine, and for removing mud from
the coaming surface of the hatch (Figure 4), In addition the
cable of the rescue buoy can be cut and removed with the
manipulator, and thes cable of the rescue apparatus can be con-
nected to the hatch cover,

The manipulator is mounted at the botton of the apparatus
Just in front of the transfer shaft., The manipulator's work-
ing radius is 3.35 metera. The all-purpose head has six deg~
rees of freedom, In addition the end link can move forward,
A hydraulic excavator (or wire brush) is mounted on the head.
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The levers of the manipulator are activated with a plun-
goer=-type toothed rack and geared rotating executing mechanisms.
A special control unit equipped with a handle coordinates the
novements of the operator's hands with the movements of the
instrument held by the manipulator.

The grasping device 1s moved out and back by & switch
in the wpper part of the handle, and the grip is opened and
closed by a switch mounted on the back side of the controlling
handle, The manipulator is turned from the vertical to the
horizontal position with a switch located on the housing of
the control unit, Two other switches are also located there,
designed for switching on the control circuit in such a way
that when the manipulator is rotated 90 degrees there would
be a spatial correspondence between the movement of the con-
trol handle and the movement of the manipulator. Rotation of
the manipulator by 90 degrees significantly increases the pos-
sibilities for performing various mechanical operations,

The design of the manipulator makes it possible to
change working instruments without having to raise the apparatus
to the surface, The outfit of instruments includes a grasping
device, & gunpowder pistol for fastening pins and making holes,
and a high-rpm centrifugal hydraulic pump, which serves as the
actuator for the hydraulic excavator, the dynamic wrench, and
the drill (for the wire brush and cleaning machine),

It stands to reason that the American command is inter-
ested not only in rescuing the crews of sunken submarines.
One of the most important tasks posed to deep sea apparatus 1is
the testing of new naval weapons. In this case the arms race
has attained a scale never seen before in the USA, Such
apparatus will beused to install, test, check, and replace
various types of underwater objects. Two deep_sea working
devices, the Tartl and Autek [transliterations], have already
been buillt for these purposes, and they will be used on the
firing range belonging to the Atlantic center for testing and
evaluating underwater weapons and equipment,
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FLOATING AIRSTRIP
(hattributed Article)

An airstrip created by an American firm is designed for
use in swRups and rice flelds, It is assembled from aluminum .
plates 2.4 meters long, 1 meter wide, and 15 centimeters thick, . =
All parts, with the sxception of the frames, are rastened to- -
gether with glue, Each plate consists of 750 cells filled with
polyurethane, which increases buoyancy, durability, and strength
of the airstrip.
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RESOURCES ™OFR UNDERWATER SABOTAGE

Engineer-Captain 1lst Rank A, Smukul

Imperialist states, and chiefly the USA, have placed all
the achievements of modern science and technology at the ser-
vice of thelr agressive purposes. The military-industrial com-
plex is conducting a continuing arms race, Significant space
within the whole arsenal of offensive resources has been devoted
to the development of underwater sabotage systems,

Surprise is an indispensable factor for successful use of
underwater sabotase systems, which as a rule focus on submerged
or vartially subrerred tarcets. In addition to having the
usual types of exnlosive cartridges, they are equipped with
specially desi-med delayed action explosive charges,

The desirms of varicus models of explosive charges are
devend *+ upon their purpose., Yvery time the weight, dlmen-
sions, ind shape of the charge 1s selzacted on the basls of the
nature c¢f the tarset to be destroyed, Tloats are attached to
a charge so that 1t could be transported more easily by a
swinnmer. .hen necessary they can be deflated, Threaded open-
ings are made in the charge housing for connecting a speclal
fuse,

74ith sore excertions all fuses are delayed action and
are furnished with a protective device. When an attempt is
nade to remove the fuse from the charge, it explodes.

‘uses are catecorized as static, dynamic, and combined
(Firure 1), 3tatic fuses operate without the use of energy
fron an outside source and are enployed when an explosion must
occur after a certain time neriod. Chemical or mechanical
action devices that Xeev the fuse's firing pin cocked are de=-
sirmed for this purpose, There are tihree chemical action
static fuse nodels. In the first type, acid gradually eats
awvay a wire that maintains the firing pin in cocked condition,
nhen the wire brealks the detonatcr is struck, and an explosion
oceurs, In the second nmodel (Figsure la), acid pvermeates through
porcelain, combines with a potassiun chlorate and sugar mix-
ture and irnites it, The burnins mixture causes the detonator
to imite., In the third nodel (Firure 1lb) a pill that is
soluble in water is placed between tne upper cap of the fuse
and the =iston. After the »1ll dissolves completely a soring
acts on the piston, vwhich frees the firins vin as 1t moves
touard a ston., ‘Mhe time delay for such models is deterained by
the rate of uire disinterration, of acid permeation through
vorcelain, or of pill dissolution,
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Ilechanical, with wire arrest- Pneumatic: 1, Opening;

or: 1, Soring; 2, Firing pin; 2, Piston; 3. Catch
3. Uire
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Firure 1. Static Puses

~echanical action fuses work in a different way. In
one of them (Figure lc) a compressed spring breaks a lead wire
of specific cross section, and the firing »in is released. The
force of the spring is known, and therefore all that 1s neces-
sary 1s to install a wire of the needed cross section. In e
second model (Fizure 1d) a piston noves by spring action and
forces air out of a calibrated opening, At the end of the pis-
ton's novement the firing pin is freed, the capsule 1is plerced,

and an explosion results, The delay is determined by the rate
at which air is forced out by the piston,
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In contrast to the static type, dynamic fuses operate
under the effect ¢f external forces, ‘“hen a ship rnoves
a flow of water passes over the ship's hull and, naturally,
over a charze that has been fastened to it., The water flow
forces the fuse!s screw vroveller to rotate., When the force
of the propeller attains a certain value a special device that

arrests the firings pin in coclzed position brealks, ana the
firing pin operates (Figure 2a),

™e workinr varts of hydrodynamic fuses (Fisure 2b) are
situated in a protective housin:, the upper part of which 1s
nade in the form of a sratins,

Then the ship is standings still the membrane 3)s under
constant hydrostatic pressure, which 1s in equilinvriunm with
the ailr pressure in the fuse's two chambers (air passes freely
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through valves in the membrane)., When the ship begins to move
the pressure below i1t decreases so rapidly that alr does not
have a chance to pass through the membrane valves. As a re-
sult the difference in pressure in the two chambers attains

a large value, and the nembrane rises, closing the contacts

of an electric circult, For the detonator to exrlode the con-
tacts must be closed for several senonds,

T s T ——

i b sl i . i b

a) b) () 2

N

o\

ANTALANRNGANY L N

TR
g o
=1 =
1 :

2
7

R e ) o . ol 1] S 3 S

aaaaaaaaaaaaa

AR LR SRR L AR

\:

POt O P OST l’// 1,-,* rEs s e rtode
I

\\\\\x

[SRNSSS
i
N

Eir o by e 3 <, Loy e

Juse with propeller: Fydrodynanic: 1, Protective
1, Screw proneller; 2, len- housing; 2, .laphragm; 3. lem-
brane brane; 4, Contact device;

5, Electric detonator; 6, Det-
i onator; 7. Detonating battery

Flsure 2, Dymanic ruses

Conbined fuses are employed when it is necessary that a
chargce fastened to a movine ship explodes after a certain time
period, Such a fuse combines the exploding mechanisms of a
niston=tyve static fuse and a dynamic fuse overating with the
( force of a rotatin~ screw,

Snecial devices that hinder deactivation are installed
on the charrmes. There are several types of such devices, lech-
: anlcal antidischarrine devices are usually installed in cart-
' : rid~e locliing devices or in front of them., The »rinciple of
! i onerction of the device is based on the fact that the {firing
' zin 1is released when the piston moves as far as it can 70 under
sorin~ action. 1In coc¥ed position the piston 1s arresta2d either
by a clamning screw or by the tar~et itself.

Jrdrostatic antidischarsing devices (Fimure 3) are
nositioned usuall:y on the end of the cartrid-e opvoslite the
fuse, “he nmecbrane anrd spring are graduated for varilous hy=-
drostatic pressures, A swimner adjusts 1ts vosition in
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cerendence upon the depth, which he determines from a depth
~uace at the point where the charge 1s te be fastened, If
someone tries to 1lift the charge to the surface the hydrostatic
pressure on the membrane decreases, it bends out, the contacts
of the electric detonator close the circult of the detonating
battery, and an explosion occurs.
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Filrure 3. lydrostatic Antidischarzins Device
.ey:
1. Adjustin~ key 3, Detonating battery

2, i.enbrane wilth spring L, Electric detonator
5. Detonator

Devices that trimger in response to physical fields
rnenerated by a swinmer while he moves (acoustic field) or by
his equioment (nasnetic field) are also used as antidisarming
devices, Little is written about the design features of these
devices, Only cases in which swimmers blew themselves up

tryins to approach charges they found have been mentiored in
the foreirm literature,

Various tyves of fasteners are used to attach charges
to sabotaze tarxzets, Charses are attached to protruding rarts
of targzets with so-called tourniquet fasteners, and by nag-
netic fasteners to targets made of magnetic metals (steel,
iron). They consist of several powerful magnets that hold

the charre arainst the target, Several types of sucker fasten-
ers are also lnown,

Tourniquet fasteners are ordinarily used for attaching
heavy charges, while the rest are used for lighter ones, as
well as when the target possesses no protruding narts,

The sult of an underwater saboteur differs little from
lischt divine equipment or the suit of a sporting diver, It
consists of a wetsult, SCU3A, and mask, As is evident from the
publications of the foreign press, the greatest discomforts to
underwater saboteurs are cold and damage to theilr outfits ==
damare to the wetsuit and problems with the SCUBA,
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Problems with an underwater saboteur's outfit that need
to be resolved include body heat insulation, reliability of
the breathing apvaratus, extending the underwater tirme, com-
nunications, and orientatlion, These problems are not essen-
tially new., They are being studied by specilalists who are
develoning resources that would make it possible for a man to
stay underwater for a long time, Therefore the foreign mili-
tary speclialists are malking wide use of the achlevements of
diving science and underwater sports with respect to equipment,
and of tne results of experiments with underwater laboratories,

Considerings the experience of World War II, foreign
naval speclalists are attempting to employ various types of
detectors and explosive devices, located in the path of prob-
able nmoverent cf saboteurs at different depths, in addition to
the existin-~ resources for protecting harbors, bases, and ships
fron attack by underwater saboteurs (mine and net barriers),

Defense systems against underwater saboteurs are divided
into passive and active., Passive systems employ resources that
detect and destror in rcsvonse to marsnetic and acoustic flelds
cenerated by transnorters and by the equivment of underwater
saboteurs, A marmetic detector consists of an inductance coil,
contact brealier, and palvanometer, ‘hen a metallic mass with
its own mametlic field approaches the detector, *he potential
of the =round marmetic field changes, and a differsnce in
electromotive force is renerated. The direct current arising
as a result is transformed by the contact Lreaker into an
alternatin~ current. Passing through the transforner it acti-
vates the ~alvanonmeter's indicator, reristerins the presence
of a threat,

Zrdronhiones usually serve as acoustic detectors, 4
sonar recelver and enitter are located ir their uvper section,
which rotates 3950 deszrees., '“he annearance of a threat is
re~istered br a hdropnone station located on shore and con-
nected to the detector by a catle,.

Active defense systems ernloy shins and cutters furnished
with modern resources for firhtine underwater saboteurs, ‘there
are nlans for addin~ detachnents of combat swimmers equipped
with underwater rifles to antisubmarine defense ships and bpoats,
her are to enrace in hand-to-hand combat with undervater sab-
oteurs.

™e arressive tendencies of the nilitary leaders of in-
neriallist states are well ‘mown to the Soviet peonle, They are
Adlrected prinaril: a~ainst the countries of the socialist canp,
‘nerefore. in addition to other neasures, a study of all of-
Tensive resources nossessed by imnerialist states helvs to pro-
teet our navy fronm the satotase of arressors, if they decide to
Infrince uron the gafety of our otherland,
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ESCOAT VESSEL
(Unattributed Article)

T™he English nministry of defense has allotted 8 million
pounds sterling for the construction of a new type 21 double
shaft escort vessel designed for action in any sort of weather

as a component of convoy escorts and large warship soyedineniye.

The ship's displacement 1s 2,500 tons, 1ts maxinmum Speed
is 34 Imots, and its range is 4,500 nmiles at 18 Jnots., The

crew consists of 170 individuals (a possibility is foreseen for
holdins 192 individuals).

The vessel's hull, wvhich was designed with the ald of an
electronic conputer, reflects an ortimum relationship between
soeed and naevigability. Just below the wheelhouse the upper
declt contains 7see Figure) the bridge 1 and a compartment 2 for
radlo reconnaissance and control equipment., The rull contains:
A firing compartment ror a turret-mounted weapon 3, & munitions
hold 4, ballast tanks 5, a sheltered standby command post 6, a
tiller compartment 7, liquid fuel tanks 8, hangar 9, power and

damaze contral station 10, generator compartzents 11, nain
en~mines 12, and a machine roonm 13,

e rmain combined power plant includes two gas turbine
and two dilesel enzines, The electric system includes four

diesel mzenerators., The shipn's machinery is furnished with
renote control,

The ship's arnament includes an i1 8 llée-nn autonatic
turret-nounted weanon, a launching

ad for four sea-to-air nis-
zlles, two Zrlikon _transliteration

20-nn sub-nachine suns,
and two three-tube torpedo systems, The ship's outfit will z2lso
include a i/G-13 helicopter carryins torvedos and air-to-ship

rociiets, Automated systems have been develoved for controlling
the artillery and rocliet arnazent,

Construction of the ship is planned for completion in
ril=1972,
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