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A Study of the Linear Rate (Cont.)

of A1,04 and Na,0 increased the crystallization (maximum rate of
crystallization™1.14 to 1.33, 0.68 to 1,30, and 0.40 to 2.70.4/min.)
During these experiments, the temperature of the upper limit of
crystallization varied between the limits of 892° and 10780,

When magnesium oxide was replaced by boron anhydride, the crystal-
lization properties remained practically unchanged.
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In7luence of Fluoride Upon the Crystallization and SOvV/72-59-2-5 /21
Viscosily of Alkali~-Free Highly Aluminous $lass Types

Conclusions: By fluorins additions, glass %tubos can be Dro-
duced under lower temperaturoe conditions. By » 4 7 fluorine
addition the production temperature can be lowered by 80 .
There are 3 figures and 1 Soviet reference.
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With a Content of 16% Sodium Oxide
PERIODICAL: Steklo i1 keramika, 1960, No. 6, pp. 23 - 24

TEXT: The computation method for the above-meniioned temperature is given j
in the paper under review. The formula for the determination of the temper- ?
ature of the upper crystallization limit of silica glassesPwith a content ’
of 16% Fa,0, of 6-10% Ca0 and of 0-5% Mg0 and 11203 is given. The values LA(/

determined in mccordance with ihis formula agree viih the sxperimental j
values, 88 may be seen from the Tadble. The temperature valuss of the [
upper crystallization limit of glasses with a given chemical composition

can be determined wity the aid of ihe graphic represeniations of the de-

pendence of this ismperaiure on the ghemical composition of the glass

(Pigs. 1,2, and 3). There are 3 figures and 1 iabdle.
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transportation of liguids, Class 37, N«

SOURCE: Byulleten' fzabreteniy Yevarnykh znakev, ne. 12, 1965, 7°

TOPIC TAGS: 1iguid storag

H

gABSTRACT: This Author o Certifi-

itate (ntrodicag 1.
‘portation of a Liquid. The unit g made ~f an alagtirc material an the e
gtruncated cone with a neck and ring. The Tiosting ring is mounted ce ¢,
of the neck and cap he eulaced so rhat buckling of the ris of the neck ~ar
‘avoided in cuse the ring ie damiged. 2. A modification of this tank {n wh: .+ .
|floating ring is mads replaceable by covaring {t with a slasve which te fag-e
ft‘ha neck by straps.
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Yescow (Vaesoyuznyy nauchno-issledovatel'skiy institut komploksnoy aviczatizatzll
nolfiyanoy 1 gatovoy promyshlennosii)

"Charomntographic Dotermination of Truco Impurities of Gases in Ultrapuro

wolium"

Noscow, Zhurnal Analiticheskoy Khiwii, Vol 32, lio B, 1966, pp 985-988

. TOPIC TAGS: trace analysis, heliwn, pas chromatography

Abstract: Dolermination of the gas impurities iy, 0y, N,, Gii), otc., by gas _
chromatography involves difficulties due to the lack of high-sensitivity '
davectors {or theom. Chromategraphic concentration of impurities in this e¢aso

i5 also difficult, chiefly due to the low degrao of hydrogen enrichment., 7o
soilvo this problom, tho authors used the G-23 typo discharpe dotoctor, waich has.
a 1init of dotoction for the above pases of appraximatoely 10-0 voluso %. DBased
on thio detoctor, a methed of dotersdning impurities of hydrozen, oXyen, ’
argon, mdirogen, and mcthono im ulirapuro hiolium has beon devolopzd. ’

The ojoration of the discharge dotoctor is basod on tho ionization of on
impurivy by wotastablo holiun atoms. Tho prosonco in tho gas-carrior of fas T
Zupuridios leads {0 & deer2aso dn tho rato of formation of motzotadlo holiunm '
atcss, which davordoratos dotector porformancos,  Ab high impurity con- !
centrationd in tho gas-parrler (greater than 1072 volumo %), tho gas wndergoing -—
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- analysis induces a drop in dloChaT?B current. In this caso, tho discharge

. datectos works as a dotoctor of indircet electronic mobility., This leads to a

_ lowering of dotoctor sonsitivity by moro than two orders of magnitude in

. compayison with tho porformanco of tho detector with puro holium. An advantago !
Cof tho dischargo dotoctor is its less ripid roquiromont for purity of thu gas- - '
© corvicr than holds for tho bota-ionization dotostor oporating with the holiux

}

Cesa 2727

. pas~carrier (at the same scnsitivity toward gases). Orig. art. has: 4 figures

and 1 table. [JPRS: 38,970]
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OKHOTSIMSKIY, D. Ye,, ZEnedev, T. M. snd Toratynovs, 6. F.

"Determining the Pime of Existence of the Artificisl Esrth Sstellite snd
Studying Secular Perturbstions of its Orbit.”

Paper prepsred Tor the VIII Internstionsl Astronsutical Congress held in i
Bsrecelons, 6-12 October 1957.
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; SOV/124-58-3-2659
Translation from: Relerativnyy zhurnal, Mekhanika, 1958, Nr 3, p 16 (USSR)

AUTHORS: _ Okhotsimskiy,—D~¥e Kondrasheva, 1. L., Viasova, Z.P.,
Kazakova, R. K.

TITLE: Calculation of Point Detonation With Counter-pressure (Raschet
tochechnogo vzryva s uchetom protivodavleniya)

PERIODICAL: Tr. Matem, in-ta AN SSSR, 1957 Vol 50, 66 pp. ill.

ABSTRACT: The author gives the results of the solution of a problem con-
cerning point detonation in a motionless medium where the con-
stant values of the initial density and pressure are p and

Por respectively, Taken as initial equations are the equations
of one-dimensionai, unsteady, adiabatic motion of a perfect
ideal gas with Lagrangian independent variables and specially
selected unknown tunctions. Thre problem is solved by the
network me.hod with some changes and additions. The distri-
bution of the functions sought, at a certain moment of time
sufficiently close to the detonation, as obtained from L.l1.Sedov's
solution of a seli-similar problem concerning a detcnation with-
out taking into account the counter-pressure, is used to provide

Card 1/3 the initial known quantities. The paper presents an account of
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Calculation of Point Detonation With Counter-pressure

one of the possibilities employed in the calculation, in which the intervals on
the coordinate Ac remain constant, while the time spacing AT is selected
from the condition AT = Ao /c {c being the velocity of the shock wave at the
moment of time under consideration). After the number of intervals was
doubled, the intervals were also doubled in size. At the center of the detona-
tion, in view of the singularity thereof, asymptotic formulae describing the
behavior of the functions sought were employed. The magnitude of the cen
tral interval was taken from the condition of a smooth fairing with the asymp-
totic curve. The smoothness of the fairing was controlled. Calculations are
made for the exponent of the adiabat vy = 1.4. In two stages, the calculations
are brought up to the moment of time t = 61.47 sec (corresponding Lo the
dimensional variables at the liberation of the initigl energy E_= 8.54 x 10
kgm, p = 0.125 kg, secz/m‘; Po = 10, 321 kg/m") with a shock-wave radius

r = 21666 m and a shock-wave pressure p = 1.040 atm. Detailed iables and
graphs are presented. Comments are made upon the peculiar nature of the
changing characteristics of the motion of the gas with the passage of time. A
satisfactory coincidence is noted of the calculation results with the self-similar
solution at the early stage of the detonation and the extremely slow deformation
of the shock wave profile during its deterioration. Parallel solutions of the

same p/roblem were achieved by different methods by Goldstine and Neumann
Card 2/3
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. Calculation of Point Detonation With Counter-pressure

{Goldstine, H., Neumann, J., Communs. Pure and Appl. Math,, 1955, Vol
8, pp 327-354) and Brode (Brode, H., Appl. Phys., 1955, Vol &6, Nr 6,

pp 766-775 - RZhMekh., 1956, Nr 9, abstract 5794). It is indicated that the
comparison of the results obtained with the results of the first of these papers
shows a satisfactory coincidence, but that a smaller number of computaticon

points along the coordinate and the time was required in the paper here
reviewed.

M. L. Lidos

Card 3/3
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OKHOTPSIMSKIY,DYe,, ENEYEV,T.U. 53-1a-2/18

Some Variation rroblems Connecied with ihe Launching into Space
of an Artificial Ear:h Satellite. (Wekotoryye variatsionnyye
zadachi, svyazannyye 8 zapuskom iskusivennogo sputnika zemli,
Russian)

Uspekhi Fiz. MNauk, 1957, Vol 63, Nr ia, pp 5 - 32 (U.3.S.R8.)

The present paper investigates the problen of conveying the
artificial earth satellite to its orbit. This conveyance is as-
sumed 1o ds carried out by means of a rockst booster havirg one
or more steps. The problen is investigated hers as ito what nature
the law of the modification with respect to time of the dirsction
of the trajectory motion of the reactive forces must bs in order
inat the satsllite may be conveyed on to a given orbit with the
lpast possidle fuel consumption. Also the most favorable fuel
consunption is ascertained. The authors solve this problem for
several simplifying assumptions, and this solution conveys a
definite idea of ihe characieristic paculiarities of the optinun
conditions for launching the satellite into space. By making uss
of these data it is then possible to construct rocket booster
with the lowest possible weight.

i ' 'i’!
3

< i S
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. Some Yariation Prodlems Connectad wiih 53-1n-2/38
ine lamnching into Space of an Artificial Earth Satallite.

§ 1) Seloction of the optinun process for fuel consumption and of
ihe optimum program for trejectory moiions The following assuzptions

form ihe basis of ihe soluiion of this problems Aserodynamic forces
are assumed to be lacking and ihe field of gravitation is assuned

1o ba plane-parallel. These assumpiions apply only very approximate-
1y in reality, but also in this form of approximation the probdlen
is very interssting. First the equations for the motion of the
satellite with its booster are given, afier which the boundary
conditions are formulated: At the beginning of the motion a certain
height YO is assumed to be atiained at t = O, and likewise also
ceriain values of iths horizontal and vertical projection of the
velocity (here denoted with u  and w, respactively). The velocity

Y at the bdeginning of the notion is, of course, put equal to zero,
A% the end of the motion, i.e. at the moment i = T, the height
must de y = ¥ and thé velocity must be horizontal (v = 0). %he
amount of V must at the end of the motion be equal to a certain
f£ixed valus ¥, . Certain sinmplifying circunstances prevailing,

the assumptionn of a dofinite value V. corrasponds to the as-
sunpiion of a ceriain ratio botween fnitial and final weights. With
Card 2}4 a given value of the earth satellite this means assuming or
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. Sope Variation Problems Connected with the 53-1a-2/18.
Launching into Space of an irtificial Earth Satellite, ‘

presupposing a dsTinite initial weighi of the rockpt booster.

The rocket moior need not be in operation during ihe entire flight
of ihe accelerator. The authors ihen construct an auxiliary
functional which is varied according to the funoiions and variabdle
paranoters cceurring in it. The various operations of cor.putation
are descridbed. In the cass of an optimun program, the tangent .of
ihe “angle of pitch? (called "tangage” angle in the Russiean text
and meaning the angle formed by the axis of the rocket and the
horizon of the plsce from which the rocket is launched) must be a
1inear fTunction of iins. Yarious varieties are then nentioned
(combustion of the entire fuel st the beginning of the mouion

or at a later stage, combustion of fuel duriag ths entire duration
of the moiion, and various conbinations of thesse possibilities).
A11 these possibilities are realizable at certain condisions.
Next, the case is studied in which the duration of motion is not
fixed but is asceriained frox the naximum condition of final
velocity. Also the initial angle is not assuned as fixed, but is
chosen to be as favoradle as possidle. Also & nunerical exacple

is given.

Card 3/4
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Some Variation Problems Connected with the 53-13-2/18
Launching into Space of an Artificial Eurth Satelllte.

Votion with assumed regulation of fuel consumption: The best rule

for moceleration is the linear dependence of the tangent of the
"tangage angle” (see above) on tinme. By integration of the equations

of motion expressions for the projectionn of velocity und for the
coordinates at a given point of tinme are cbtained. For the practical
computation of the integrals it is necessary to know the dependence
of reactive acceleration on time. There follows a detailed in-
vestigation of ths optinmum motion of a composed rocket. The ne-
cessary computations are followed step by step. A specinl exanin-
ation is made of a conposed rocket the n steps of which have similar
main characteristics.

Convevyanos to the orbit in consideration of the variability of the
field of gxravity and of the rotation of the earth: Here the motion

of ths rocket is invesiigated in relation to a system of coordinates
connected with the earth. The formula for the optinum control pro-
gram, which is found after complicaied computations and ies valid
for variouns geographical conditions is explicitly given.

(¥With 9 illustrations)

ot given

Library of Congress
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ASSTAACT At heights of froa about 1oo to 15c¢ um the life of the satcllite
i5 short onl iu the case of low transv.rsal siresccs the satollite
does not eveu perform a full revolution.W riku exicling .p t0 H2¥F ©
the life o artificial satcllites use only approximatio:n .ieilnods
anc for the peneral case de nrot cive a full sclution of the protlca
sesidea,anzubztantiated aethods of uapproxization ray lead o es.ca-

tial errors.dy weuns of the scthod discuspsed here the 11l of the sa-
tellite can for thuc eneral casc ve couw; ated sufficiertl, jalckly

erd rcliably.This investigution proved the existence of aniverzal
cependences pelueen the sain pareueters of the osuilatory 2llipce.
“hese relations apply in the case of any satellites and deogend only
upon the density ¢isiribution of the air at iacreasing neizht.vith
the help of the dia rams and tsbles given hiere the 1ife ol the catel-
1ite a3 well as the change of its orvit paraceters with raspect Lo
time can be deterained uickly.lhe ejualiens uned here wiere ccapuated

tyaeans of the electrenic vapid conyator JESK of the Acadcay of Sci-
ence of the U.3.3.d.Because of the nitherto unktno.n Gependaice cn
Cz:x4d 1[4 height of the sir dervity,the Lanorical resslie piven here nre satul-
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f the Life of an Artificial ustellit. 53-1a-3/18
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The Deteruination of the Lifu o an Anvifisial Satcllite 53=-13-3/18
and the Investigation of tue Scculsr rerturbations of its Orbit.

here Tor the initial height of tlie agogee h  » 1650 a ard for in-
1tial heights of the perigee 160 knghy &900 km. The integration
of the syctem of equations was,ap to thg height of 100 kn, carried
out by the satellite.

The results of computalions and their discussions These results are
shown together in a table and are i1llustirated by s nomogram.This ta-
ble contains the anounts of ¥ (in u3/kg sec?) as function of the in-
itial values of h, and hy as well as the velocitieo in the perigee
at the beginning of the wmotion of the satellite.During the motion
of ithe satellite the heights of the apoiee and perigee decrease no-
notonously, and h, decreases uore rapiély than hy. This difference
can be very reuarkable for long-stretched orbits.The excontricity of
the orbit decreases nore and more and tends towards zero. The life
of the satellitc at an increase of the initial height of the perigec
increases nore yuickly than in the case of an increzse of the ini-
tial height of the apogee. At unchanged heights of the perigee the
1ife of the satellite can be prolonged considerably by increasing
the initial height of the apogee. Long-stretched oxbits are, in any
case, of advantage. The life of the satellite is nearly inversely
proportiounal to the density of the air within the domain cf the pri-
mary perigee. The times of rerolution couputed here for scme numeri-
3 I/a cal examples anocunt to several,or even nany years.

BIVRLA
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?he last charzter dcals with the 5ol r perturtaticrs of the -
it parametars of the oot 1ilte,
a

(2 <1lusgtrations and 2 laules
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OKHOTSIMSKIY, D, Ye., and SARYCHEV, V. A.

"pagsive stebilization of a satellite in gravitational field,”

oport presented at the Conference on Applied Stability-of-Motion Theory and
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TEXTs A numerical calculation 1g carried out of spherical shock-
wave propagation, The present investigation is a contiruation of
D.YeE, Okhotsimskiy, I.5Ls Xondrashsvay 7.P. Viasova and R.K. Kazako-
va {Ref. 13 Raschet totchechnogo yzryva 8 ucheton protivodavleniya.
7r. Tintem. in-ta AS S5SSR, 1957, 50). A8 initial data, 8 distribu~
tion. of gasdynamic parameters was taken, corresponding {0 o pressu- V*/
re gradient at the shock front equal o0 1.1079. The computation
urbed flow immediately behind

»rid covered

the shock front; the other part of the gas behind the shock was

considered as pndisturbed. In order 10 make allowance for the va-
ate stages of shock de-

jues of the hydrodynamic variables at the 1
velop % correction terms were added., A 48-paint scheme was used;
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