"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5

A High Vacuum Eleg:
2ovron Mior
of Cathodes, 08cope for the Investi
gation SOV/40-p3-;
(- -.4_19/21

and
o i SO S
measuring tha elec}tle he«.ez‘ogenei‘cy of the c-:athog(r:h ?he
applied, Figure 3 s;?::ub:}axm g'frfm“ all other me?};log:ig?t:y
emittin ¢ distributior s 1erto
2 surface of o pPressed oathode, tlal‘:f'xt’t})l; ;va'entttxpon the
ter 113 methogq,

CIA-RDP86-00513R000411310006-5"

APPROVED FOR RELEASE: 08/22/2000



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5

’ 24,805
$/048/61/025 /006 /005 /010
27/ B117/3212
/90 7-3/1%
AUTHOR: . Druzhinin, A, v,
TITLE: Method of determining the work function of surface mioro-sec-

tions of hot cathodes

PERIODICAL: Akademiya nauk SSSR. lzvestiya. Seriya fizicheskaya, v. 25,
no. 6, 1961, 730-734

TEXT: The present paper has been presented at the 3rd All-Union Conference

on klectron Mieroscopy, held in Leningrad from October 24 to 29, 1960. It

was shown that it is possible to determine the work function of a surface
section uniquely if the foousing 1s correct and the aberration small, and

if the values of the local current, the electron-optical magnification, and

the cathode temperature are used. Under normal conditions, the maximum dig-
meter of the electron beam is about 20u. ‘Therefore, all electrons emitted /
from sections located close to the axis will be collected in the image plane

of the immersion objective without losses if there 18 no special opening, >&\
The divergence angle of the electrons which is denotea by B can be calcu-
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Method of determining the ,,.

lated from Abbe's rormulas: sin f = sin a vé—

magnification of the immersion objective; Ua

thermal electron velocity; a the
%ilh respect to the axis at the cathode,
AN SSSR, Ser. figz. 6, NR¢,
mula. Assuming N = 30, Ua

Ref,

= 2510

cated behind an opening in the center of the luminescent screen,

U N
the plate potential; e the
angle of inclination of

313 (19§4,‘) has show
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! » where N denotes the

the trajectories
9 (Artsimovich L. A., Izv.
n the validity of thies for~

Vs & = 0.1 ev, a = 90°, then B = 6.10-9,

If the divergence angle is small, all electrons
through the projection lens of the electron microscope.

will pass without losses
The current from
the beam catcher is lo-
Prom the

calculated current density, the isothermal work function 9T of the respece

tive cathode section can be found easily if one asgumes that the curient ’
emitted is described by the Richardson equation:

j =

& universal character angd is independent
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L. K. Dobretsov, Tr. fiz.-tekhn. in-ta AN USSR, 5, 26 (1953)). For pure

metals it is usually assumed that A = 120 a cm'2 degree and R = 0, The re-
golution of the emission microscope and, therefore also of the method sug-
cested is muinly determined by the chromatic aberration of the immcrsion

objective (g mt = 0.0%. at &€ = U.1 «v and a field porentinl at the cathode

surface E = 204107 v cm-1) and also by the aberration caused by the distor-
tion of the field. It has been shown that the latter 1u tvice as large as
the chromatic aberration, The measurement of the current from Lhe central
part of spots having a diameter of about one micron does not seel to have
a larger error., Measuring the current from smaller spots where the bounda-
ry «ffezts cannot be neslected is not s very reliable method, The resolu-
tion of the emission microsccpe can only te raised by increasing the field
potential at the cathode surface. Active hot cathodes have been 1nvesti-
gated with an clectrostatic emission microscope (Ref. 5: Druzhinin 4. V.,
Popov B. N., lzv. AN S$SR, Ser, fiz., 23, N4, 522 (1959)) having a vacuunm

ol the order of ‘)°10'7 mm Hg and using a special opening. :his opening
limited the bombardment of the cathode with ions of residusl cases., The
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pressed cathode was mude of barium-calcium-tungstate powder (9.45% by welght)
aluminium powder (0.4 by weight), and tungsten powder (Ref, 14: b.1'niko-
A. I., Norozov A. V., Popov B. N., Makiakov A. A,, Radiotekhnika 1
elektronika, 1, 322 (19%8)). The investi, ations showed that besides cmig-
sion distribution und werk function alse a alight change of the mcan emin~
sion level can be observed macroscopically. :he question of macroacopic
emission distribution will be studied in ancther paper. After a certain
thermionic activity of the cathode thermal equilibrium have becn reached
(observation temperature 940°-1100°C), the acceleruting potential wasg
turned on, The pressed cathode reached its nteady emission statc one mi-
nute after tnermal equilibrium had been reached. The emission dropped to
about one-tenth. The active spots of the cathode (9 = 2.2=2.3 ev) are
abcut one micron in diameter, The emission from the sections between the
spots is essentially smaller and amounts to 1/40 - 1/70 of the spot emis-

sion (@T = 2.6-2.8 ev). On the surface of a pressed cathode there are no

sections witn a high work function, wvhich is characteristic for a tungsten
surface with a small h»arium content. It is assumed that the tungsten grains
are covered by a cuemical compound with a relative small work function
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during production of the cathode. The emiseion of an active L-cathode

(density of the emission current about 20 g cm"2 at T = 1175°C) was studied
at 9509C. Right after the thermal equilibri ip had teen reached, the
current density showed the fellowing values: for very active spots

((pT =1.6ev) 40 a cm-2; for spots of average activi ty (cpT = 2,0 ev)
about 1 g cm-2; and for sections between spots (wT ? 2.75 ev) not more than

8-1074 4 em™?, When investigating an L-cathode in an elestron microscope,
the posstible change of distribution of the work function due to ion bom-
bardment of the surface has to be taken into account, Nevertheless, the
following characteristicg of the emitting surfuce of an L-cathode can be
stated as compared to a pressed cathode: the bresence of very active spots
having a work function of Pp = 1.6 ev; large distances between active spotsy

very strongly varying emission of individual cathode seztions (according
to the current, by a factor of more than 105). There are 1 figure and 14
references; 41 Soviet~bloc and 3 non-Soviet-bloc,
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emission microscope. The
investigated types of cathodes

mental procedure is described.

The surface distribution of the emission
work funection of -L-cathodes, compact tun
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Electron-opfical study of effective thermionic catho-

Radiotekhnika i elektronika, v. 7, no. 9, 1962, Y

current and of the

geten cathodes and impreg-
means of & high-vacuum
consjderable emigsion inhomogeneity of the

is due to the existence of a mobile
layer of adsorbed Ba-atoms of variable concentration.

v

The experi-

By measuring the current density of
a certain element of the emission pattern,

the current density of

the cathode surface can be calculated; thereupon the work function -
is determined by means of Richardson's formula. The eriission pat-
tern of L-cathodes consists of very active spots with 40 A/cm2
curren}-density, of spots of intermediate intensity, and of low=
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intensity spots, The distance bet&een the very active spots is 5-7

microns. The emission pattern of the compact cathode is characte-
rized by active spots with a dismeter of about 1 micron and a work

function Gp = 2,15 - 2.25 ev. The emission pattern of the impregna-

ted cathode consists of coarse-grained portions of low intensity

with 7 » 10-4 A/cm2 current-density, and of active spots. It was

found that the active centers appear, as & rule, a2t the interface ¢
tungsten-aluminate. It can be assumed that the portions of highest
activity of impregnated cathodes are related to the sites of higher
Ba-concentration. The migration of barium with respect to molyhde-
num, was directly observed during electron-optical investigations

of the emitting surfaces of compact and impregnated cathodes. The
effective distance of migration did not exceed 5 microns. Hence the
distortion of the electron beam and the broadening of the emitting
surface cannot be due to the migration process. Further, the nature
of the emitting surface was studied. In particular, the existence

of condensed Ba-states was experimentally established. It is possib-
le that the oxygen facilitates also the transition to the condensed
pnase, (in addition to the increase in Ba~concentration which it
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produces). The Presence of g condensed phage on the surface of ca-
thodes with poor emission, is paradoxical: low emission may result

from too high Ba—concentration on a surface, larger than the opti-

mal. Thus, cathode detivity depends not only on the rate of livera-
tion of free barium, but also op the surface gtate (the concentra-

tion of chemisorbed oXygen), Further, the authors studied the effect

of spottiness on the operation of the cathode 'in the bresence of g
Space charge, It pag found that emission inhomogeneity has a congj-
derable effect on the stability or operation of the cathode. There

are 7 figures, - 'VJ/

SUBMITTED:  December 29, 1961 .-
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'!“J'Acc NR: AP7004915 R ¢ N) SOURCE CODEs UR/0109/66/011/012/ 2262/ 2265 ]
AUTHOR: Volodin, Yu, Ay Druzhinin, A, Voj Smirnov, V, A,
ARSI R
ORG: none

TITLE: Effect of the films of Pt-group metals on the oxide-coated-cathode emission
SOURCE: Radiotekhnika 1 elekironika, v. 11, no. 12, 1966, 2262-2265
TOPIC TAG3: electron tube cathode, oxide coated cathode, electron emission

ABSTRACT: Au and Pt proved inadequate as an anti-emission mask partly covering the
electron-tube cathode. New experiments were conducted with Ir and 03 as emission-
preventing substances. Oxide-coated cathodes were prepared on a Ni «~ Ca base, and.
Ir, 03, Pt were sprayed by a special long-slit vaporizer. Some cathodes were partly
coated with Pt, partly with Ir and had a central unmasked (emitting) area;
emission pictures are shown. Some disk-type cathodes were completely coated with Pt
and Ir films and tested for emission and 1life at 650C. Results: the emission from
an Ir-coated (0.3-0.5-c| thick) cathode is about 1/300 of that of an uncoated
cathode and persists for 1800 hrs; the emission from a similar Pt-coated cathode is
2bout 1/10 of that of a normal cathode. Thus, the electron beams of specified shapes
~ can be formed by masking off the oxide-coated cathodes with Ir or Os filmsj these
films do not impair emission characteristics of ‘adjacont areas and even facilitate
their activation, Orig, art. has: 3 figures, *

1/1 SUB CODE: SUBM DATE: 26Mar66 / ORIO REF: 001 UDC: 621,385,032
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DRUZHININ, 8,

Prerequisites od high grade moving picture projection., Kinomekhanik, No 10§

1951.
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1. DRUZHININ, B,
" 2, USSR (600)
4. Moving-Picture Projectors

7. 2315'; _of ootical equipment in moving-picture projector. Kinamekhanik, No. 3,

9. Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl.
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DRUZHININ, B,
'—“\
Safety device for a circular saw, Okhr, truda rakh
3 no.9165 8 160, ! sote(zlh;;. 11,:1:)

1. Vneghtatnyy tekhnicheskiy insps
psktor Leningradskoge oblsovprofa.
(Ciroular saws--Safety appliances) Tpree
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DRUZBININ, B,, inzh, (g. leningrad)
— e —
Saret{ electrioc boards. Okhr, truda { sots. str.kh. 4 no,8:36

1g 16 1ok, 4
(Blectric switchgear) (HIRA 24:11)
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py 'éi;? otric winohes. Okhr, truda % aots, strakh, 5 no.7:38
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A054/A129
AUTHOR; Druzhinin, B, I,, Candidate of Teohnical Soiences ,
TITLE, Device for oonfx‘olling the roll;paaaes of cold-rolling tube mills
PERIODICAL: Stal!, no, 7, 1961, 633
TEXTs; In the Yuzhnotrubnyy zavod (Southern Tube Plant) a device has been

developed to gauge the inside of the roll-passes of the oold-rolling tube mills,

The device consists of A massive cast stand, on which a frontal stationary and a
rear movable support are mounted, The mandrel with the roll-pass is fixed in the
centers of the supports and 1s connected with tte rotating disk of the frontal
support., With a wheel on the frontal support, via a gear, the roll-pass can be

set into any position required by the control, actording to the angular scale and
nonius of the device, A gauging lever is fixed at radius r with a micrometrio

sorew which moves a slide via the gauging lever, When a carriage, fixed on an /
axis, 1s rotated, the lever feels the surface of the roll-pass. Any deviation of

the surface from the required condition is indicated by the osoillatian of the —
lever and registered by an indicator, The geuging device can be removed radially,
The disk has 1° scales, the nonius, fixed to the casing, is scaled by 6'. The
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Device for controlling the roll-pusses of

gauging acouraoi is + 0,02 mm,

Pig., 1, The gauging devioce
Legend: (1) roll-pass design,
(2) mandrel, roli, 53 disk,
4) gauging lever, (5) mioro-
metric screw, (6) slide,

(7) carrisage, (8) axis,

(9) indicator, (10) screw,
(11) wheel, (12) tooth vheel
(13) toothed slat,
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ABADZHI, Kirill Ivanovichy DiUZHININ, Boris Ivanovich; ISAYEV,
Boris Ivanovich; RUBINOV, A.D., kand, tekhn. nulk,
retsenzentj TUMANOV, L.P,, inzh,, red.; LEYYINA, T.L.,
red. izd-va; PETERSON, M.M., tekhn, red.

[Cheoking relative positions of machine-part surfaces]

Kontrol! vzairnogo raspolozheniia poverkhnostsi detalei

mashin., Moskva, Mashgiz, 1962, 113 p, (MIRA 15:10)
(Machinery—-Construction) (Measuring instruments)

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5
. *

DAUZHININ, Doris Modestovich, inzh,; FREGER, D.P., red, *zd-va;
GVIRTS, V.L., tekhn, red”

(Protective clothing, protective footgear and safety ap-
pliances; safety neasures]Spetaodezhda, spetsobuv' i pre-
dokhranitel'nye prisposobleniia; zashchitnye sredstva. Pod

obshchel red. N,A,Smirnova, Leningrad, 1962, 27 p.

(MIRA 15:10)
~ (Clothing, Protective)
(Occupations, Dangerous—Safety appliances)
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ARSEN'YEV, L.B,: DRUZHININ, ., insh., nauchnyy red,; KRYUGER, Yu.V.,
red. izd-va; Sﬁbv , B.5,, tekhn,red. ’

[Production of precast reinforced concrate construction elaments

and details; practices of leading enterprises] Proizvodstvo

shornykh shelagohetonnykh konstruktsii i detalei; iz opyta

raboty peredovykh predpriiatii., Izd.2., ispr. i dop. Moskva,

Gos. izd=vo lit-ry po stroit. { ar¥-it,, 1957, 69 p. (MIRA 12:1)
(Precaat concrete)
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PERRL'SHTRYN, N.L., obshchiy red. i BRUZHIHIN . B Hoy—inshener; nauchnyy red, ;
CHERNASHKIN, V.Q., kand. tskhn, nauk, nauchnyy red,; ORABINSKIY,
Ya,K,, [dacensed], inshener, red,; IMMERMAN, 4.G., kand. tekhn, nauk,
rod,; DAFAIOVICH, L.A., insh,, red.; GORCHAKOV, A.V,, otvetstvenyy
red,; ZLATOTSVETOVA, I.I., red,; VASILEVSKIY, B.A., tekhn, red,

(Using prestressed reinforced concrete; based on data from the Second
International Congress, Amsterdam, September 1955] Primenenis '
napriazhenno armirovannogo shelssobetona; po materialanm Vtorogo
mezhdunarodnogo kongressa (g, Amsterdam, sentiadr' 1955 g.). Koskva,
1957. 322 p. (MIRA 10:12)

1, Russia (1923~ U,5,3.R.) Ministerstvo stroitel'stva, Tekhnicheskoys
upravieniye. 2, TSentral'noye byuro tekhnicheskoy informatsii (for
Zlatotsvetova). 3. Chlen-korrespondent Akademii stroitel'stva i
arkhitektury (for Ferel'shteyn).

(Austerdan--Prestressed ooncrete~--Congresses)
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1\/./1/ / 7"‘\./ /I’//U, [) Il’\,/.'..
KRR, .M., red.; SHERBAKGV, S.N., red.; ARSEN'YEV, L.B., red.:

BOBORYKIN, Ye.P., red.; VISHVEVSKIY, A.V., red.; GORCHAKOV, A.7.,
red, GUSHCHIN, V.M., rod.; DRUZEINIY, B.H., red,; LEPILIN, G.K.,
red,; PERRL'SHTEYN, N.L., red,; TESLYA-TESLENKO, V.P., red.;
AGRAHATOV. Yu.O-. tekhn,.red.

[Precast reinforced conorete members; planning and using] Shornye
shelexobetonnye konstrukteii; opyt proektirovaniia { primeneniia,
Moskva, TSentr. biuro tekhn.infom.. 1958, 422 p.  (MORA 11:5)

1. Russia (1917~ R.8.F.8.R.) Miniasterstvo stroitellstva,
Tekhnicheskoyo upravleniye,
(Precast concrete construction)
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AZRILYANT, Yakov Markovich; ARSEN'YEV, Lev Borisovich; mmm.ig.\._
nsuchnyy red,; BURMISTROV, G, H,, red,; T(XER, A.M,, tekhn.red,
[Por young construction workers; handbook] Molodym stroitelism;
spravochnoe posobie, Moskva, Vses,uchebno~pedagog,izd-vo Trud-

rezervizdat, 1959, 400 p, (MIRA 14:1)
(Puilding)
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AUTHOR: Druzhinin, D. V.
TITLE:
Si1isone Varnishes
PERTODICAL:
pp. 86-93
TEXT: A short description of techmology of

silicone varnishes,
and 0.2 mm thick;
0.2 mm, glas tape 0.1, 2.15, 0.2 mm and other;
EF-EBRS, adheslye EF-5T, xiln drying cover ename

The following matarials are used:
glasmicanite 0.5 mm, glasmioa-foil 0.3 mm, glas-varnish fiber
silicong varnishess irpregnating
1 PKE-4Vand air drying coyer

CIA-RDP86-00513R000411310006-5

s/1 12/59/000/011;/019/0&}3
A052/A001

Referativnyy zhurnal, Elektrotekhnika, 1959, No. 1, p. 88,

Repairs of Elestric Machines Using Heat-Resistant Insulation on
V sb.: Remon% elektr, mashin 1 transformatcrev. Cnelyablnsk, 1958,

repairs of altetnating current
machines and heavy-duty direct current machines using fiberglas\"insulation and

glasmica—tape’ 0.1, 0.15

PR i, B
enamel PVE-2, ¥ When wound the stator sections are Impregnated in EF-ZBSYvarnish

and dried to the cemimolst state,

Card 1/2

After being soldered with brazing solder,
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Repairs of Electrie Machines Using Heat-Resistant Insulation on Siliccne
Varnishes

insulated with glas tape and tested, the statop winding 1s impregnated by pourirg .
EF-ZBS varnish, The drying in a furnace lasts » %2 hours at 180-200°C,- after
being covered with PVE-2 enamel 1t is dried at 100 C. Rotor wirding 1s repaireq
similarily; glasmicanite and glas-asbestos are placed below and above the
bandages, respectively; soldering is made with F0S-60 solder, Silicone varnish
insulation finds an ever increasing application for repairs of keavy-duty roll.
irg m111 motors and direct current generators, A description and a'drawins of
the press-ocleat for baking semisections are given and the technology of insula-
tion of the winding holder is described, The bandage is soldered with pure tin
and sections with risers are soldered with OPS-6€0 solder, A wound armature is
covered twize with PBRE-2 enamel and dried by induction lossas at 110-130%

M, I K,

Translator's note: This 18 the full translation of the original Russian
abstraot,

Card 2/2
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TR ey

USSR/Soil Science - Mineral Fertilizers. J

Abs Jour : Ref Zhur Biol., No 22, 1958, 100063

the P 0. coatent in comparison with the waste land, but
changéd”the remaining fertility indices very insignifi-
cantly, approximating them to the corresponding indices
of the waste land. Introducing NFK at the rate of 90
and RPK at the rate of 45 kg plus 20 t/ha of manure in-
creased the pH, the hydrolytic acidity (excluding the
subarable horison, where the latter decreased) and the
P205 content and decreased the saturation degree by bases
the quantity of water-stable aggregates and the humus con-
tent in comparison with the waste land. The total mois-
ture capacity under these circumstances did not change.,
The perennial grasses assisted in a large accumulation
of different forms of N in both soil horizons and in s .

larger harvest of ocats in comparison with annual grasses.
~= 0.P. Medvedeva

Card 2/2

- 58

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5

USSR/Cultivated Plants. Cereals. M

Abs Jour: Ref Zhur~Diol., No 17, 1958, T756L.

Author : Druzhinin, D.

Inst

Title . Conditions which Influence the Content of Nitrogen
in the OGrain of Spring Crops.

orig Pub: S. kh. Sibiri, 1958, No 1, 27-29.

Abstract: No abstract.

Card  : 1/1
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DRUZHININ, D,V,

—

Errers aad agrometeorological bulletins of the Kemereve

2 Hydrometeerelegical Bureau., Meteor. i gidrel. me.2:57 F
'56. ) ’ (HI-B.A 936)

(Xemerove~-Meteorelogy, Agricultural)
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DRUZHININ, D.V,

o MR ISR L o 3T T

Corn cultivatien and seil meisture [wish
Pochvevedanie ne,5:43-49 My '56.. [ Troxch sumnary %l‘mi:.;:;}'

1, Marinskaya sel!skekhesyaystvennaya epyin .
(Cera (Maize)) (Setl nelsture) Pytmaya stantsiya,
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_DRUZHININ, F.A.

Work practices of the Em. IAroslavskii mine working a five
day week, Ugol' 40 no.4:11-14 Ap '65. (MIRA 18:5)

1., Nachal'nik shakhty im, Yem,Yaroslavskogo, trest Leninugol',
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bgen /watals - Anlysis, Slegs Nov -50:

thod for Determination of Calcium Oxide
-Furnace glags," I. V-
tallurgical Plant.

*plucride Me
in the Open-Hearth and Blest
Ggranovskiy, F- G- pruzhinin, Me

4meni I. V. Stalin
-1307

Hethod, where gsodium fluoride is used during slag-
dissolving process, shortens anal time to 20-25 min.
Possibility has been egtablished for using porcelsin
i{pstead of platipun dighes. Advantage of method 1is
possibility of Ca detn from 8€Pp sample, including

"gavod Lab" Ko 11, PP 1304

P-

B8R /Metals - Analysis, 8l2gs (Contd)
detn in insol silicates, vhich, in regular cOurse
of enal, regquire long fusing operatlon. Accuracy
{s quite satisfactory and amounts to +2.3% of

quantity to be detd.

ﬂv< 50

180772,

;
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DRUZHININ, F.G.: MITYRHIN, V0,

P

Automatic analyais of blast furnase gases by gs3 chromatograph
Zav. 1ab, 30 no.5:531-533 '64. 0 (VIRA 17:5) "

1. Donetakiy ri1lial Ukreinskogo nauchno-issledavitel 'skogo
instituta metallov, ’
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DRUZHININ, F.I., mashinist elektrovosa

Davices for sustaining constant pressure in main air pipes
gf i:he locomotives are required. Blel,4 topl.tiaga 3 no.9:38
59. (MIBA 13:2)

1. Depo Barabinsk, Omskaya doroga.
(Locomotives)
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DRUZHININ, G., insh.

Conve
¢ 'S;fng machinery for the Moscow Basin, Mast, ugl, 6 n0.12;16

(Moscow Basin--Coal mines (MIRA 11:1)
and mining
(Conveying machinery) " )
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DHUZHININ, Geaorgiy Alekssysvich; KOLOMIYTSEV, A,D,, otv.red,:
: LOMILINA, L.N,, tekhn,red.

(X5-3 scraper conveyer] Skrebkovyi konveler XS-3, Moskva,
Ugletekhisdat, 1959, 24 p. (MIRA 12:6)
(Coal mining machinery)
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YAGIDIN, A.M., ingh,; DRUZHININ, C.A,, inzh,

The use of short driven concrete piles in the construction
of petrochemical enterprises. Prom, stroi. 40 no.9:35-38
62, - (MIRA 15:11)

ACivil-eagtweering))
(Petroleum refineries)
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BAKUSHINSKAYA, OcA.; DRUZHININ, G.N.; Prinimala uchastiye: LIPANI'YEVA, K.5.

Searching for methods of processing molasses of various quality

with the addition of growth promot
10,81162-166 160, g promoting agents. Trudy TSNIIKHP

(Yeast) (m 15:8)
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P -
AUTHOR DRUZHININ G.V, 103-7-9/11
TITLE e Udloulation of the Operetion Security of Systems with a Greoat

Humber of Elements.
(Ekapluatatsionnyy raschet nadezhnosti raboty sistem,s0derzhe gheh-
ikh bol'shoye chislo elementov-Russian)

PERIODICAL Avtomatika i Telemekhanika,1957,Vol 18,Nr 7,ppP 678-680(U.S.S.R.)

ABSTRACT The methods of calculation as mentioned in publications can not
be used for the real operation conditions in industry, aviation
and shipping as they had been calculated on a purely theoretical
basis. Operation conditions ocan considerably influencehﬁbé time
of operation of system elements,and the elements were perhaps

formed several years b efore being used and might have been stor-

ed under unfavourable conditions. The system elements may either
be suddenly put out of action or their quality may deteriorate
gradually. Here only the gradual putting out of action is dealt
with as a sudden one is not subject to such prediction. The luw
is deduced according to which the reliabilitx of the system can
be calculated. This can be caloulated by means of the formula gi-
ven in case that the average time of operation Ty of the system,

the average square of deviation of the time of operation of the o,

element and the number of elements n of the system are known. The

probability of the damaging effect y of the gystem within the ti-

me T can be determined by means of Y I
L2 -d(x)shere 1s the tabu-

Card 1/2
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PRUZHINIY, 6. &
AUTHOR: Druzhinin, G. V. (Moscow) 103-12-7/12
TITLE: Caloulation of the Reliability of Automatic

PERIODICAL:

ABSTRACT:

Card 1/3

Electric Systems (Metod rascheta nadezhnosti raboty
apparatury).

Aviomatika i Telemekhanika, 1957, Vol. 18, Nr 12,
pp. 1136-1138 (USSR)

In this paper a method is given, which takes into oonsi-
deration an arbitrary form of the law of time-distridution for
an operation without breakdown of the elements and the
circumstance that the systems often consist of elements of
different type. Such a method is obtained, if the process of
the occurrence of breakdowns is considered as s single flow
of identiocal events with a variable parameter. The fact of

the ocourrence of breakdowns are jdentical events in that
respect, that here only their existence or absence is of

intorest. A primary breakdown of each element can lead to the
‘breakdown of further elements, but these secondary defects

are not oconsidered. The occurrence of primary breakdowns is
considered as an independent event. For each element an in-
tensity of breakdown A (t) is used. This denotes the mathema=
tical exspectation value of the number of breakdowns per

APPROVED FOR RELEASE: 08/22/2000
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- Calculation of the Reliability of Automatic 103-12-7/12
slectric Systems

unit of operation time per element for the number of
elements still in operation. The dependence of the intensity
of the occurrence of breakdowns on the operation time
(number of cycles) of an element can be diveded into three
periods: 1) in the first period a great number of breakdowns
ocour, which essentially can be traced to "production
causes". 2) The intensity of breakdowns decreases and the
defects show an accidental character. 3) The intensity of
the defects inoreases with time at the expense of wear and
continued operation without exchange of an elcment, becomes
uneconomical. It can be assumed, that the probability of

the ocourrence of defects in a short interval (t,t + At)

is asymptotically proportional to A t, depends on t and is
independent of the preceding defects. Therefore the
probability of the occurrence of a breakdown in the interval
(t, t + At) can be written in the form A (t) At. The
formula for the probability p(t) is deduced, according to
which, if the statistical ocurve of A (t) is known, the
operation reliability during a given time t, or, at a given

Card 2/3
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.- Caloulation of the Reliability of Automatic 103=12-7/12
Electric Systems

probability p(t) the time of operation without breakdown

can be found. Next, a aystem conasisting of m heterogenuous
elements is investigated and the correasponding formulae are
derivated for this cage, By this procedure, the computation

of the operation reliability of a system consists of the
summation of the breakdown-intensity of the elements and of

the finding of the value of p(t) in the table of the exponential
function (or of the value of 1g P(T) for the determination of
the breakdown-free time T at a given probability P(T),

There are 1 figures and 1 Slavieg references.

SUBMITIED:  February, 7, 1957

AVAILABLE: Library of Congress.
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AUTHOR: _Druzhinin, G,V. (Moscow) 80V/24-58-6-15/35

TITLR: Stand-by Apparatus in Circuits Containing Contg.ct Elements
(Rezervirovaniye skhem s kontaktnymi €lementami)

PERIODICALs Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Mauk, 1958, Nr 6, pp 96-98 (USSR)

ABSTRACT: In the papers of Bebiashvili (Ref 1) and Sinitsa (Ref 2)
dealing with the problem of providing permanent stand-by
equipment (without change-over switches) the failure was
considered of an element which does bring about automatic
disconnection of that element without influencing the
stand-by circuits. The aim of this paper is to consider
the methods of providing stand-by contact circuits, taking
into consideration the type of failure of individual
elements. Thereby, under contact elements the author
understands elements the operation of which consists of
closing or opening circuits. Two types of failures may

Card 1/2
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S

£0V/24-58-6-15/35

Stand-by Apparatus in Circuits Containing Contact Elements

occur: 1) a circuit which should be closed remalns open;
2) a circult which should be open remains closed.
Separate and overall stand-by circuits as well as
individual stand-by circuits are considered from the
point of view of probability of failure,

There are 2 figures and 3 references (2 Soviet and
1 English)

SUBMITTED: September 10, 1957
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-
9(2) f PHASE I BOOK EXPLOITATION SOV/1722

Nadezhnost! radioelektronnoy apparatury; sbornik statey (Reliability of
Electronic Equipment; Collection of Articles) Moscow, Izd-vo "Sovetskoye
radio,' 1958, 144 p. Number of copies printed not given,

Compiler: I.V. Grushin; Ed.: V.G. Masharova; Tech. Ed.: A.A. Sveshnikov,

PURPOSE: The book may be useful to ehgineering personnel working with electronic
equipment. .

COVERAGE: The authors discuss the necessity of determining the reliability of
component elements of various electronic systems and describe methods of
calculating the probability of faults in trigger circuits, amplifiers,
rectifiers, and other vacuum-tube devices. No personalities are mentioned.
References appear at the end of all but one article.

TABLE OF CONTENTS:

Zimin, Veho Reliability of Operation of Standard Elements of the High-speed

Electronic Computer (BESM) 3
The author explains methods of checking computer operation and discusses

Card 1/4
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Reliability of Electronic (Cont.) S0V/1722

the reliability of operation of such standard elements as trigger circuits,
pulse-forming circuits, pulse rectifiers, phase inverters, cathode followers,
diodes, and amplifiers with pulse delay. There are 3 references, all Soviet.

Z2imin, V.A. Life of Vacuum Tubes ir Elements of the High-speed Elec-
tronic Computer (BESM) 27
The author discusses the results of studying the reliability of computer
vacuum tubes at the USSR Academy of Sciences in 1952-1954L. He also ex—
plains the stability of tube parameters, oporating conditions, and tube
life. There are 2 references, both Soviet.

Sinitsa, M.A. Problems of Using Stand-by Radio Electronic Equipment L0
The author describes methods of reserving and connecting stand-by equip-
ment, and presents a mathematical analysis of probabilities of faults and
discusses the effectiveness of using stand-by equipment. There are
5 references, 3 of which are Soviet [including 2 translations}; and 2
English.

Card 2/4
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Reliability of Electronic (Cont.) Sov/1722

Levitin, S.M. Underheating and Noise Parameters as Indices of Gradual Im-
pairment of Tube Characteristics 75
The author studies static tube characteristics under conditions of under-
heating and explains the effect of noise on operation and life of
vacuum tubes, A discussion of a system for testing vacuum tubes is also
presented. There are /4 references, all Soviet.

Kuzneteov, S.M. Criterion and Method of Bvaluating Reliability of Components
of Radio Electronic Systems v 92
The author presents a mathematical analysis of the reliability criterion
and describes methods of evaluating the reliability of electronic system .
components. He also discusses the disadvantages of sucl a method. There
are 17 references, all Soviet [including 2 translationtj.

Druz Methods of Calculating System Reliability 116
The author explains analytical and graphical methods of calculating
reliability of electronic system components., There are 5 references,

3 of which are Soviet,and 2 English.

Card 3/
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Reliability of Electronic (Cont.) Sov/1722

Babenko, A.A. Reliability Parameters of Electronic Equi
pment 1l
The author discussas the probability of the occurrence of faults in 9

electronic equipment and explains the necessit;
y of dete the
reliability of various components. There are no retere::t:fng

AVAILABLE: Library of Congress (TK780.N3)
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AUTHOR:  Druzhinin G, V, (Moscow) 50V/24-58-11-~18/42

TITLE:

Dependence of the Effectiveness of Providing Standby
Capacity on the Operation Time of the System
(Zavisimost' effektivnosti rezervirovaniya ot vremeni
raboty sistemy)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otde leniye Tekhnicheskikh

ABSTRACT:

Cardl/2

Nauk, 1958, Nr 11, pp 83-86 (USSR)

A system is considered with an active standby, i.e. one
which is fitted with a switching system for switching off
the defective and switching on the reserve element., It
is assumed that the basic and the reserve circuits have
equal operating conditions, For providing standby
equipment for equally reliable parts of the system with
an initial probability of failure Qo(t) and applying
equally reliable switching systens, the mathematical
expression of the reserve function can be written thus:

1 .
RGa) = 1- {1-[1-Q-g)-9)" 15"
where q is the probability of failure of the circuits
of the sWitching system serving the standby section;
m - number of standby sectiomns;

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5"
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Dependence of the Effectiveness of Providing Standby Capacity
on the Operatiop ime of the Systen
k ~ Dumber of used @quipment assemblieg,
The Tesery functions calculated by meang of thig
formulg 8re grapheq for Severa] Systems in Fig 0. The
Bervice time of the System jg of great importance also
when selecting & method of increasing the reliability of
f t

ne
increasing the reliability of the System by applying
8tandby Componentg and assembljeg or by making the systen
of specially selected, highly reliabls, components, it
is Possible to determine by simultaneous Solution of two
€quationg the necessary operatjon time of the 8ysten

which must alwayg be taken into account, There are
figureg and 6 references, 5 or Vhich ape Soviet, 1 English,
958
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Druzhinin, Georgiy Vasil'yevich
\ T ———
Rele vremeni (Time Relays) Moscow,
(Series:
printed,

Ed.: V.I, Ivanov; Tech, Ed.:
I.V. Antik, S M. Veshenevskiy,
B.S. Sotskov,

PURPOSE: The booklet is
technlcal personnel
processes, It may also be

COVERAGE:
speclal features of
types are deseribed:
netic attenuation, capacitor,

PHASE I BOOK EXPLOITATION

Biblioteka po avtomatik

K.P,
V.
Ye, P, Stefani, and N.N, Shumilovskiy,

intended for high
engaged in the automation
useful to advanced students,

The booklet disousses the

various types of time relays,
time relays with electric delay (mag-

magnetic amplifier); 'time relays

CIA-RDP86-00513R000411310006-5
S0V/3434

Gosenergoizdat, 1959. 76 p.
e, vyp. 9) 17,000 copies

Voronin; Editdrial Board:
S, Kulebakin, A.D. Smirnov,

and medium level
of manufacturi-g

prineiple of operation and
The following

With electrothermal delay (thermal expansion thread, bimetallic
strip, thermistor); and time relays with electrochemical delay,
Exayples of relays manufactured by industry are presénted.

Card 1/3
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Time Relays SOV/3434

No personalities ars mentioned. There are 32 references: 24
Soviet (1 of which 1s a translation), 3 English, and 5 German,

TABLE OF CONTENTS:

Introduction

3

Ch, I. Tinme Relays With Electric Delay
1. Simple circuit methods of obtaining time delay 5
2, Electromagnetic time relays with magnetic attenuation 11
E. Capacitor time relays 18
« Time relays with magnetic amplifiers 35

Ch. II, Time Relays With Mechanical Delay

« Time relays with delay of electromagnet armature motion 40
- Time relays with clock mechanismg 4g
« Time relays with motors

53
Ch, III., Time Relays With Electrothermal Delay
l. Bimetallic time relays 57
2. Time relays with a thermal expansion thread 61
. 3. Thermistor time relays 63
. 4. Thermal time relays with an expanding liquid or gas 66

_5"
APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5

Time Relays S0V/3434

5. Thermionic relays 68
Ch., IV. Time Relays With Electrochemical Delay 68
Bibliography T2
Appendix I, Specifications of Some Time Relays T4

Appendix II, Approximate Limits of Change in T1
me
Various Devices ne tags for 78

AVAILABLE: Library of Congress
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8/024/59/000/06/017/028
EO23/E235

AUTHOR: Druzhinin, G, V.. (Moscow)q
TITIE: -Reliubility, of Components of Automatic Systems

PERIODICAL: TIzvestiya Akademii nauk SSSR, Otdeleniye
tekhnicheskikh nauk, Energetika 1 aviomatika, 1959,
Nr 6, pp 141-150 (USSR)

ABSTRACT: Random functions (linear) and the usual statistical
methods are applied to consider reliability, frequency
of servicing and replacement etc, The treatments are
entirely general and no detailed or numerical results
are given, There are 3 figures and 3 references, 2 of
which are Soviet and 1 English, l/

SUBMITTED: October 1, 1959

Card 1/1
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AUTHOR; Druzhinin, G.V, S0V/106-59-7-11/16
TITLE: -\m;nunication: Classification of Reserve Systems
PERYODICAL: Elektrosvyaz', 1959, Nr ?y PP 72 -~ 73 (USSR)

ABSTRACT: With the development of the theory of reserve systems,
comprehensive classification of such systems becomes
ever more necessary. In this article an attempt 1is made
to produce such a classification. The classification is
based on the reaction of the reserve system to an opera-
tional failure. Existing systems use two methods.,
1) Change-over switches are used to switch out the faulty
operational part and switch in the reserve. The author
calls this system an "active" reserve, ’
2) The system is designed so that failure of an element
does not affect the working of the system. The author
calls this system a "passive" reserve.
Passive reserve systems generally require more redundant
elements than the active but the active reserve demands
switching time between the failure of an element and its
replacement. Both syastems use various methods for

Cardl/s ¢onnecting~in the reserve elements or circuits. These can
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Short Gommunication: Classification of ResaveilS8731:fz11/16

Card2/3

be classified as follows:

a) Total: consists of a reserve of all the system in toto.
b) Partial: consists of a reserve of specific parts of the
syastem.

¢) Autonomous: cousists of several independent systems
meeting the one and same operational recquirement. This is
always a passive reserve.

d) 1Individual: consists of replacement of single elements
of the operational system by reserve elements.

e) Intra-element: consists of internal connections of

the elements in reserve (down to molecular).

Active reserves can alsc be classified according to the
condition of the reserve system, viz.

i) loaded reserve: both the working and the reserve

system are in the functional c¢ondition;

1i) Reduced load: the reserve system is under reduced

load conditions.

ii1) Unloaded reserve: the reserve system is not functional
umtil the working system failures. The classification system

is shown diégrammatically in the figure.

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5

50V/106-59-7-11/16
Short Communication: Classification of Reserve Systems

There are 1 figure and 9 references, 2 of which are English
and 7 Soviet.

SUBMITTED: February 27, 1958
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AUTHOR:  G.V, Druzhinin S0V/109- - -4-3-16/38

TITLE: Increasing the Reliability of Condensers (Rezervirovaniye
kondensatorov)

PERIODICAL: Radiotekhnika i Elektronika, 1959, Vol %, Nr 3,
pp 463-L467 (USSR)

ABSTRACT: It is assumed that the faults in condensers are either in
the form of a short or an open circuit, It is, therefore,
suggested that the reliability of a condenser can be
increased if it is formed of a number of units; for
example, two units are connected in series and a number
of such combinations are then connected in parallel (see
Fig 1). If one of the units becomes faulty (either a
short or an open circuit), the condenser capacitance
changes, but the device is not entirely out of action.

In fact it is possible to arrange the construction of the
condsnser in such a way that the fault of one of the
units does not change the capacitance beyond the
prescribed tolerances. For the condenser of Fig 1 which
is formed of k sections, it is possible to determine the

Card 1/ increase in the reliability produced by the sectional

ard 1/3  gonstruction. If the probability of a short is z and
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: 50V/109- - -4-3-16/38
Increasing the Reliability of Condensers

that of an open circuit is ¥ » the full probability of
the breakdown of a section is given by:
=g =1
y=z=

5 4 (1)

The probability of an open circuit for k sections is
given by Eq (2¥ or approximately by Eq (3). The
probability of a short circuit for k sections is given by
Eq (4) or approximately by Eq (5). Consequently the
overall probability of a breakdown if q €1 is
expressed byt

%W =k + § Kq2 (6)
Assuming that the probability of a fault of a single unit
of the condenser of Fig 1 is qQ*, the increase in the
reliability of the multi-unit condenser can be expressed
by Eq (7). This can approximately be written as Eq (8).
The above equations can be related to the operating
voltages of the condensers, The results are shown

Card 2/3 graphically in Figs 2, 3 and U, Fig 2 illustrates the
probability of a breakdown as a function of the operating
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S0V/109- - -4-3-16/38
Incroasing the Reliability of Condensers

voltage. Fig 3 shows the increase in the reliability

as a function of the operating voltage for various values
of k. Fig 4 shows the increase in the reliability as
a function of time,

There are 4 figures and 4 references, % of which are
Soviet and 1 English,

SUBMIITED: November 1, 1957
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Faults in Avtomatic Systems' with Ageing of Breakdown

Otdeleniye tekhnicheskikh

nauk, Energetika i avtomatika, 1960, No.4, Pp.189-194

vy m—— v/ [0 TN 7SN

2@58&&

4600
AUTHOR: Druzhinin, G,V. (Moscow)
TITLE:
of Elemer

PERIODICAL; Izvestiya Akademii nauk S383R,

TEXT:

A mathematical treatment of the statistics of gystems

with large quantities of a small number of different types of

elements,

The work is a continuation of earlier work (Ref. 1).

It is assumed that each element -has a "decisive parameter" which

determines the time of failure.

This parameter depends on the

physical nature of the element and on its rols in the system ag a

whole,
systemsy

The author seems principally concerned with analogue
he assumes that the randonm functions describing the Lx<

reliability of the system are linear, uniform and normally

distributed.

(This case is more complicated than that of digital

elements, where the Poisson distribution may be utilized.)
There are 1 figure and 9 references: 8 Soviet and 1 English.

SUBMITTED: February 9, 1960
Card 1/1 .

APPROVED FOR RELEASE: 08/22/2000

CIA-RDP86-00513R000411310006-5"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5

DRUZHININ, G.V. (Moskva)

r oo e s ST

Prediction of the preservation of automatic elements and systems vwith

vectorial determining parameters. Izv.AN SSSR.Otd tekh.nauk,Enprg.i

aviom. 100,2:165-170 Mr-Ap 161, (MIRA 1434)
(Electronic apparatus and appliances)
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AUTHOR s Druzhinin, G.V.

TITLE: Load-sharing stand-by elements of electronic circuits

PERIODICALS Ragiotekhnika 1 elektronika, v. 6, no., 5, 1961,
716 - 722

TEXT: At present the complexity of electronic equipment is cutpac-
ing the reliability of its components and the problem of reliabili-
ty of such equipment becomes increasingly urgent. This problem is
repregsented here in the form of abstract mathematical models of re-
dundent circuit elements. The problem of the practical realization
»f 3tand-by circuitry is not, however, reflected in literature
which was pointed out by N.G. Bruyevich éRef. 13 0 nadezhnosti i v
tochnosti evtomaticheskogc proizvodstva (On the Reliability end -:%\

Accuracy of Autcmated Production) Izv. AN SSSR, Dtd. teknhn., n. Bner-
getike 1 Avtomatika, 1959, 4). Nowadays, it indicates the applica-
tion of redundant elements, where the failure of one or severel sec-
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tions (elements) of the circuit does not impair the working of the
whole installation, since the remaining elements perform the same
function as the non-redundent elementss All sections and blocks of
the installation remain in the same electrical regime both before
and after the failure of one of them. Such an application of redun-
dant elements may be called functional reservation., Again the reli-~
ability can be improved by reserving the elements of electronic cir-
cuits according to the load., Thisg method is discussed in the present
article. The load sharing scheme is the one in which the failure of
one of the components results in the failure of the whole circuit
and the electrical load which should have been carried by one of
the non-redundent components is shared by all the eloments togather,
Two simplest poasible arcangomentn of auoh u soheme wre shown for
the case of vondensers and for wire wound resistors. With the load
sharing the rate of failure of stand-by elements of the circuit be-
comes much lower owing to a smaller electric load which becomes
shared between all the components of the circuits EBach capacitor in
subjected to half the voltage, each resistor disaipatesa hulf the

Card 2/8
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-Power originally intendeqd to -be dissipated by one acting compcnent
only. On the other hand the rate of failures of the rescrve circ.ii
- 1s. equal to the sum of the rates of failure of individual compor ~

ents - \ \ | —_
. Py)= Hp,(t)=oxpf—zx,(z)J=exp[—An. (1)
\

ML) . Juy — \

where Po(t) - the probability of correct working during time t of
the redundant circuit; pj(t) - the probability of same during time
t of the j~tn component Yof the stand-by circuit; AJ - the rate of
failure of the j-th element of same; A " - the rate “of failpre of
the whole stand-by cct; k - the number of elements in this circuit,
© when the cet consiuts of one kind of element only ~- which is nor~
w2l in practice —- then
/\=.k/\ - (2)

follows. Publishtd experimental data of Dzh. Konnor (Ref. 7: Ra-
schet riska prim neniya skhemnykh elementov. Vopr. Raﬁolokatsionnoy.
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Tekhniki 1957, 4, 15) and A. Wulfsberg (Ref. 8: The price of relia- '
bility in airborne electronic equipment IRE Trans. Reliabil, and i
Gual. Control, 1957 PGRQC - 9, 1, 9) usually depict the rate of i
failure of components due to the load and ambient temperature 8 i
usually in the form of graphs. The rate of failures of the stand-by -
circuit in which the load 7.1s distributed between k elements is

given by .
” T ~‘,_\ .
Domin(3) S (4)

It is shown that the increase in the reliability of components con-
nected in the load sharing circuit can be achieved only when the
dependence of the failure rate on the relative electric load is a
non-lirear one which also means that there may be cases when this
reliability is lower. In general the load sharing stand-by princip-
le may be applied for increasing the reliability of heavily loaded
components or of components of not too high a quality nominally loa-
" ded. The question of when the load sharing principle would be ex-

Card 4/8.
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pedient always confronts the designer, when he hus to clwse one of
the two simplest ways of attaining a high reliability
either to apply high quality non-reserved elezments with higher thun
required ratings or to apply stond-by components using the load
sharing prineciple. Two alternatives are avallables a) the design
for the minimum limiting factor C with g given limitirg value cf
1im® Twc values of factor C have tc¢ be evalua-
ted, corresponding to two wayd in-which the required relisbility
can be achieved taking given values of X (loadf

tha* the rate of fatilure should not exceed itg limiting value Alim’

it is necessary for the electric load of the component to be below

the rate of failure

the limit load determined by

fhom 1im = Tin

Using subscript 3 for components having & higher than nomingl ret-
Card 5/8
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ing and subscript 4 for elements in the locad sharing the stand-by
scheme, the relative electric load of eévery component of trhe stand- :
by cet. should be smaller than the 1imit load Yp14q 86 found from ~;*\

Aqyp = kqo(z%—@ ‘9 (10)

Ite value is fournd Crom the graph A = < (%, 0) which can be drawn
by rowriting Eq. (10) in the form of

B gl 0,) . (1)

b) The design for maximum reliability with a siven limiting value
of the limiting factor Clim in this case one 'as to evaluate znd

compare the values of the rate of failure as corresoonding to two
methods of increasing the reliability i.e. using t.. limitins factor
Clim and the conditions of operation x]a. In the lu:'t part of the

Card 6/8
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article the mixed load éharing and functional design of the stand-
by component circuitry is briefly discussed. In this method, the
reliability of stand-by circuits is increased since in the case of

treme cases: Open and short circuit. It is possible, therefore, ir. :
an approximate analysis of circuits using the mixed design princip- .
le, to use the methods ag given by G.V. Druzhnin (Ref. 33 Rezervi- j7<\\
rovaniye skhem s kontaktnymi elementami (Stand-by Schemez with

Contact Elements) Izv. AN SGSR, Otd. Tekhn, n. 1958, 6, 96), and

(Ref. 53 Primeneniye Tezervirovaniya pri konstr.irovanii kontakt-

nykh elementov (Use of Stand-by in Constructing Contact Elements)

Sb. Statey "Nadezhnost' Radioelektronnoy Apparatury’’ Igd, Sovets-

koye Radio 1960 ), For the design of make and break components. In

Card 7/8
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general, a guccessful design of mixed stand-by circuitry can be

achleved only if every circuit 18 assessed on its own.
> Soviet-bloc and 3 non-Soviet-bloc.. The

figures, and 8 referencess

There are 6

references to the English-language publications read as followss

c.d. Creveling.

Increasing the Reliability of Electronic Equipment
by the use of redundant circuits, Proc. ILR.E.

1956 April; A.

Wulfsberg, The Price of Reliability in airborne electronic equip-'

ment, I.R.E. Trang, Reliab,
and DcJ-

and Qual. Control,
Connor, Raschet riska primeneniya skhemnykh elementov

1957, PGRQC-9 1, 9;

(Calculation of the Risk of Using Circuit Elements), Vopr. radio-

lokatsionnoy Tekhniki, 1957, 4, 5 A

Abstracter's notes The lagt Eng-

lish-language reference is given here in itg Russian translaetion/.

SUBMITTED: QOctober 14, 1960
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AUTHOR1 Druzhinin, G.V. (Moscow)
TITLE) Prediction of the reliability of elements and systems
of automatic control having vectorial determining
parameters

PERIODICAL: Izvestiya Akademii nauk S8SR, Otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1961, No.2, pp. 165-170

TEXT1 Reliability is defined as the capability of elements
and systems to remain in a serviceable condition during storage or
in operation. Statistical treatment of reliability considers
random processes of change of the determining parameters of the
element owing to wear or ageing, In the present author's earlier
papers (Ref,1l: same journal, 1959, No.6, and Ref.3: same Journal,
1960, No.4) it was assumed that each element is defined by a single
determining parameter. There are instances when an element or
system is defined by several determining parameters (vectorial
determining parameter), It then becomes necessary to consider
vectorial random processes of change of the determining parameters
and the statistical limits of the elements, The purpose of the
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APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5

S

2ul13 '
Prediction of the reliability of ..., g{gf’;ﬁg{ooo/ooz/on/oﬂ ‘

investigation is the prediction of reliability of elements and
systems from the condition of the elements at present, First, the
characteristica of vectorial determining parameters and the
statistical limits of selements are formulated. The reliability of
elements with vectorial determining parameters is derived., It is
thought that vectorial determining parameters are hardly likely in
practice to have more than thres components, Assuming a vectorial
determining parameter with mutually independent components and a
normal distribution, the approximate prediction (from a minimum
number of measurements of element parameters) of the distribution
law of the element andurance is discussed. Finally, the
reliability of systems is derived having vectorial determining
parameters of their elements and of the systema themselves, A
sufficiently simple solution can be obtained only provided the
components of the vectorial determining parameters are independent
of each other,

There are 3 Soviet referencea,

SUBMITTED: October 14, 1960
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AUTHOR: Druzhinin, G.V. (Moscow)
TITLE: On pfophylaotio operations for automation.devices

PERIODICAL: ngtomagika i telemekhanika, v. 23, no. 5, 1962,
31 ~ 643

TEXT: A method is considered for determining the time-table of
prophylactic operations by means of experimental data on the malad-
Justment of automation devices during their operation. As a measure
of reliability of apparatus one takes the probability P that a de-
vice functions properly during a period t. The course and the ef-
fects of the maladjustment process are considered, without discuss-
ing its reasons. The principal characteristic of the controlled
proceas (e.g. accuracy, sensitivity, etc.), which is a measure of
the performance of the device and determines the need for prophy-
lactic work, is called the determining controlled parameter. This
parameter is a polar random function of time W12t), all whose reali-
zations pass through a single non-random point (the pole). Although

it is possible (in principle) to determine the distribution law
. Card 1/3 -
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£(t) of the period in which the device functions properly, or other
reliability characteristics, yet many difficulties arise in practi-
ce. Therefore it becomes necessary to use approximate methods for
reliability investigations. In particular, it is convenient to use
statistical linearization of nonstationary random processes of mal-
adjustment. In order to determine the mean value m, and the standard

deviation o (which approximately describe the maladjustment pro-
cess) by means of experimental data, it is necessary to measure at
one instant at least, the values of the controlled parameter of
many similar devices. In addition, it is necessary to know the time
to and the result wg of the preceding prophylactic operation. Fur-
ther, the reliability of devices with a single 1limit of the toleran-
ce field is discussed., In this case the distribution law £(t) is
determined by 2 numerical characteristics: The relative rate of mal-
adjustment a and the relative parameter-reserve f. The particular
case mp = 0 is of special interest. The reliability function P(7)
can be used for solving 2 problems: To determine, from the probabi-
1lity P that the device remains serviceable during the interval bet-
ween prophylactic operations, the corresponding interval itself,

. Carda 2/3 . .

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310006-5

]

‘ s/1 0762/023/005/009/01 1
*On prophylactic operations for ... D407/D301

and the converse problem. The pertinent formulas are derived. These
formulas are used to establish the probabilistic nature of the cha-
racteristic time of wear 6., The distribution law f(t) can be appro-
Xinately determined according to the values of the probability den-
8ity at the 5 points: 0, T1, 0, TM’ 0 ; ('1‘1 is found as the root of

an equation, and Ty is the most likely value of the time of prophy-
lactic operations), Further, the reliability of devices with 2 1li-
mits of the tolerance field is considered, In this case an optimal
initial value of the controlled parameter may exist, for which the
probability that the device remains serviceable during a given pe-
riod T, is maximal. In conclusion, by measuring (at a given moment )
the values of the controlled parameter of a group of similar devi-
ces, it is possible to determine (by the above methods), the time
when the next prophylactic operation has to be carried out, and to
find the optimal parameter value, There are 6 figures, 1 table and
5 Soviet-bloc references. '

- SUBMITTED: August 5, 1961
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1 AUTHOR: Drushinin, G. V. (Moscow)

TITLE: Inveltlgatil;; of Atermlttent faults in technical systems i A
SOURCE: AN SSSR, Isv. ‘Otd. tekh. nauk, Tekhnicheskaya kibernetika, . | !
no. 3, 1963, 45-49 . . a

.| TOPIC TAGS: intermittent fault, reliability o

| ABSTRACT: By an "intermittent fault' is meant such a fault {(malfunction) after

| which the system remains intact. It is recommended that in evaluating reliae
bility, both the intensity of a firal fault and the intensity of an intermittent fault .| :
be taken into account. As intermittent faults can occur both during the system - !|
operation and during its standstill, not only the reliability but also the preparede: |-~
— . ness for operation should be considered. A formula describing the intensity of mﬂ!

intermittent fault is proposed. Due to the inadequacy of information on

S, iCad 1/2
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; ment againat the cost of the d gher { the equipa:
has: 1 figure and 16 formula:.m 8¢ caused by intermittent faults. Or!h?“. .
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' Antibiotics
Abs Jour ¢ Ref Zhur-Biologiya, No 1, 1957, 545
Author : I, DtjgmumiQQQMN
Inst A
Title ¢ Modification in the Typhoid-Paratyphoid

Bacteria Caused by Sintomycin,
Orig Pub ¢ Vracheb, delo, 1955, No 10, 961-966

Abstract ¢ Bacteria of the typhoid-paratyphoid group
acquired resistance to sintomycin slowly
and to an inconsiderable degree. At the
"Same time great changes occured in their
morphological, cultural, byochemic, anti-
genic, and pathogenic properties,
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