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TITLE: Int'luence of Saturation In Transistor Triodes on
Multivibrator Operation

PERIODICAL: Radiotekhnika 1 elektronika, 1960, Vol 5, MNe 3,
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"ABSTRACT: A method is proposed ot calculating the time for
the removal ot surplus charge carriers from the
base of a transistor. triode. It 15 applicable to
pulse circuits. The influence of saturation on the
build-up time and width of multivibrator pulses 1is
investigated theoretically and experimentally for
two-junction triodes. Introduction. 1. cCalculation
of' carrier removal time by the charge method. The
equation of conservation of the total hole charge in -
the transistor triode base is

Card 1/15
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B = lye— Iy — Iy o

where ():qS(,,_.,,")dV 18 hole charge in

base of arbitrary volume V, exceeding the equilibrium
charge; Ipe and ka are hole currents for emitter
and collector; IR is recombination current, In a

brevious work by V. a. Kuz'min (Izv. MVO (Radiotelchnika)
1959, 2, 5) 1t was shown that in the first approximation
of determining the removal €ime, the electron currents
in the jJjunctions can be lgnored, and it can be assumed

that Ipe = Iy I I Assuming IR - Q/Tp, where
T. 18 the constant lifetime of' holes 1in the base, Eq.

pik

Card 2/15 (ls) can be transformed to
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T=—Z i 2)
P
Solution of (2) ror any I, (t) with initial condition
Q(0) = q is
t
Q) = [ Qo 1o (e :11] e, 3)

[

If for t - T the triode changes f'rom saturatlon to the

amplification region, the hole charge in the base Q(Tp)
can be determined with a good approximation by

~ 1 (T}~
(’(-p)='~(p-p——p, (4)
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where I, (T ) is collector current for t = ﬂis

amplification coefficient for circuilt with comnon
emitter. Now, the equation for determining the
removal time Tp is

T

T,
[0+ g{‘ (1) émrdt)e=To/y o 'L‘rz’.f,. (5)

2. Influence of saturation on processes in the -
multivibrator. &

Fig. 1. Multivibrator circuit.
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In the 1llustrated circuit the multivibrator triode
IITIT/]1 is assumed conducting but IITIT, 18 non-

conducting. The capacitor 1is belng recharged, voltage
at IITIT, base drops close to zero and the trlode
conducts’ A part of IITIT, collector current f'lows
to the base of IIIIT? and ﬁolc removal of' this bage

starts. While the I'JEI'I’I‘2 collector potential remains
close to zero, the teedback to HHTl is 1inactive and

IIILIT1 continues to operate as an amplifier. The

feedback commences only after the end of the removal
of surplus carriers from IITIT, base, and a fast

-regeneration process starts. ‘Thus, saturation causes

a considerable increase of the front pulse of collector
voltage of the conducting triode. The partial charge
loss by 02 during recombination shortens the flat

pulse part of the closed IIHTQ, but at higher
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saturation the multivibrator oscillations may be
disrupted. The removal tlime 1s calculated under
the following simplifying assumptions: (1) The triode
characteristics are linearly segmented. Trliode begins
conducting at Vb = 0, and 1its parameters R

in’ Rout’
[5’1 and Cout""Bl C, assume their constant magnitudes

abruptly. (2) The input resistance of the saturated
triode may be ignored since it 1s considerably lower
than the external resistances of the circuit. (3)

The collector current during removal 1s constant and

equals I, . = Ek/Rs‘

23

Card 6/ 15 Fig. 2. Equivalent circuit of a multivibrator.
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g Sy oy—pe

Fg. 3. Simplified equivalent circuit of a multivibrator
during the removal period. .

The dotted outline on Flg. 2 indicates the triode ITIIT

The trlode layout per above figures has separated input
and output elrcuits, thus simplifying all calculations.
The capacitances 02 and Ck can be considered parallel

‘ — ",
. Card 7/15 connected and designating Cy, + :81 Ck = C"; the equivalent

1-
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circuit per Fig. 3 is made, which is described by Eq. A:

au, R, +R E
— fa )
dt U". T

tl ”m (’1 - ”g,l C, !
Uc- T iy Reye — Loue lf“, =(;

UC' + En—i,]?” = O;

il — i! = iC'; iC,=

Cs
C:+8.C, te
The input and output currents are related per
’ t
in =5 (O)R (1) +Si;~ (t — 1) h (x) dx,

1]
where h(t) = Bl(l-e-t/Tpl). Using these equations
Card 8/15 and relation
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Ib?,(t) can be devermined.  The hole charge Q) Ln TITIT,
base at moment t = 0 1s a solutlon or (2) ror Lo = Ek/
sz. It the multivibrator pulse-width, while IIHT2

Tt" the multlvibrator pulsc-width, while UT’[’I‘H conducts,

equals t;i , then

()

U

I':l Bt A7 o0
(1 it

Usually t, > 2 and Q o2 peEk/sz, Substituting now
the values of T ,(t) and Q, into (5), a transcendental
card 9/15 equation for calculating Tp is derlved, the solution
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of which is very complicated. A simplification 1is
achieved by substituting lnto it the mean hole 1life
time ‘rp (instead of Tpi and 'rpg) of both tircdes,

and expanding 1t under certain assumptions into a
series, of which only the quadratic terms need be
taken. Thus the following relatlions are derived
b+ V04 4+ Ta—b(b=d)

a—b °

1 P Tp

WHERE
@ == —ﬁ-la— ——— !.‘_:(_:’,_.. .
M+ 0, FCT=R/T,

For calculating the time Tp,Eq. (6) may be used,

but compllications arise because the mean base current

I
Card 10/15 approximation for englneering calculations

b2(‘(:) for the removal time 1s not known. As an
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T

e P
IO ":: SI“ (1)t o

can be used. The capacitor voltage at time T 1

determined from the equivalent ¢lreult (Fig. 3).

LB, e
Le (T Py

-3
p) == UM

| — ey L Tl

{ (v — B (zpy S WG -

o (RCy) ~Tpac, (=)
G — Oy (T, =) ¢ -

S S A = c-T,.'n'c' o
(% — CCT) (IFC, =T }
R

S I~ — )»" e g A
i " ”51 le "”“ , (IO)

where Tp 1s determined from (8) or (9).

the flat pulse part can be determined fr
derived by K. S. Rzhevlin,et al.

Duration of

om equation

Card 1145 (this Journal
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2, 9, 1110 (1957))

Ty o i (v 4 1)
”h‘.’ + T ”;3

o '.’
Cyln _",l' _b2 , (11

‘n

where rk02 1s voltage on the collector Junction of and

V2b 1s voltage of Capacltance C, of the triode IITIT
[ 44

at'ter end or regeneration process, respectively. The
charge lost by the capacitance during regeneration 1s
considerably lower than during recombination, and

therefore with good approximation, it may be written

2

Via =7, (7).

3. Experiment, The purpose of experiments wag
determination of T and the pulse width wilth respect
to the circuit ele ents. Experimental and theoretical
data were plotted on diagrams. Figure 5 shows an

Card 12/15 fgcsverimental curve (1) and two theoretical curves (2) and
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Fig., 5. Removal time vs magnitude of Rb2

Fig. 6. Pulse duration vs magnitude of R

b2’
Card 13/15
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Curve éz‘ of Flg. 5 was calculated from Eq. (8), but
curve 35 from (9) and (6). The multivibrator
parameters were Tp1 = 9 Hsec, sz =6 M sec,

gl 3}4: % = 30, Rin = 500 Ohm; RO =50,000 ohm;

g1 = 2,000°0hm, Ry, =5,000 ohm, C; = ¥63 pr, c, =

= 2x10% pr, E_ - 10 v, fyop = 1 meg ohm, C_ = 25 pr,

R, = 10Q000 ohm. In Fig. 6 curve (1) is experimental,
a

RY curve (2) calculated from *(10) and (11). Curve
(3) was determined without consideration of charge loss

by capacitance C2. Parameters are the same as before,
but C

o =1,800 pf. Parameters were determined by

usual methods at base currents and collector voltages
corresponding to the circuits, and then averaged,
Comparison of theoretical results with experiments
showing approximately 30% difference, proves the correct-
ness of the method of calculations, the difference beling
caused by simplifying assumptions of the equivalent
circult and the averaging of triode parameters. There
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are 6 figures; 1 table; and 6 Soviet references.

ASSOCIATION: Department of Physics, Moscow Goverhment University
imeni M. V. lLomonosov (Filzicheskiy Fakul'tet Mos,covs.rovo
Gosudarstvennogo Universiteta imeni M. V. Lomonosova)

SUBMITTED: June 1b4, 1959
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nykh materialov Akademii stroitel'stva i arkhitektury SSSR.
(Aggregates (Building materials))
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VOLZHENSKIY, Aleksandr Vasil'yevich, Laureat Lerinskoy premii,
doktor tekhn. nauk, prof.; BUROV, Yuriy Sergeyevich,
kand. tekhn. neuk; VIEKOGRADOV, Boris Nikolayevich;
GLADKIKH, Klara Vasil'yevna, kand, tekhn, nauk;
NIKOLAYEVA, N.M., red.izd-va; SHERSTNEVA, H.V., tekhn. red.

[Concretes and products based on slag and ash cements;
hardened in stesm chambers and autoclaves] Betony i izdeliia
na shlakovykh i zol'mykh tsementakh; pri tverdenil v propa-
rochnykh kamerakh 1 avtoklavekh. Pod obshchei red. A.V.
Volzhenskogo. Moskva, Gosstroiizdat, 1963, 361 p.
(MIRA 16:12)
(Precast cogcrete)
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VOLZHENSKIY, A.V., prof., zasluzhennyy deyatel! navki i tekhniid -
BSFSR' IL'YENKO, I.A., insh,; VINOGRADOV:'B.X., insh
i

Deformation and ptrength properties of conoretes made with
binding materials based on fuel gramulated aslags. Bet.
i zhel,=bet. 8 no,12:549-553 D '62, (MIRA 16:2)

1. Deystvitel!nyy chlen Akademii stroitellstva {
arkhitektury SSSR (for Yolzhenskiy)
(Gonorete——'l’eating)
(Slag)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910012-5"



"APPROVED FOR RELEASE: 09/01/2001

s CIA-RDP86-00513R001859910012-5
i T O T S T M S SRR

BUT, T.S.; VINOGRAIOV, B.N,; GAVRILOVA, T.I.; GORSHKOV, V.S.; DCLGOFOLOV,
N.N.; MYAGKOVA, M.A.; SIROTKINA, N.L.; FADEYEVA, V.8., doktor
tekhn, nauk, red.; GURVICH, E.A., red. 1zd-va; GOL'BERG, T.M.,

tekhn. red.

(Modern methods of studying building materials]Sovremennye meto-

dy issledovaniia stroitel'nykh materialov [By] T.S.But i dr. Pod

obshchei red. V.S.Fadeevoi. Moskva, Gosstroiizdat, 1962. 238 p.
(MIRA 16:1)

(Building materials)
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Intensification of the process of calcining lime with the aid

1~

of mineralizers, Stroi, mat, t(i n032:30-32 F 162, (MIRA 15:3)
Lime
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VINOGRADOV, B.N., kandidat tekhnicheskikh nauk.

On the problem of cementation in concrete structures. Trudy
TSNIS MPS no.9:102~115 153, (MIRA 8:1)
(Concrete--Testing)
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VOLZHENbFIY AJV., prof.; _VINOGRADOV, B, _BeNe, inzh,

Composition of overburned lime
Bt 7 mo.esierun e and causes of overburning(.‘ Str;li'..‘?)

1. Deystvitel'nyy chlen Akademii stroitel'stva i arkhitektury

SSSR (for Volzhenskiy),
(Lime)
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VOLZHENSKIY, A.V., prof.; GIADKIKH, K.V., ingh, ; VINOGRADOV,
__B.H.y inzh, i

Investigating the hardening proceases in binding materials

made with granular furnace slags. Stroi, mat. .6 no 6:31-
33 Je ' 60, (MIBA 13:6)

1. Deystvitel'nyy chlen Akndemii stroitel'stva i arkhitek-

tury SSSR (for Volghenskiy).
(Binding materials) (Slag)
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VINOGRADOV, B.MN.; FADEYEVA, V.S.; ELINZON, M.P,

Effect of the roasting and cocIffig vyele on ths phase

composition, structure, and strength. of agloporite, Sbor,

trud, VNIINSM no.4:/5-55 161, ) : (MIRA 15:2)
(Aggregates (Building materials )—Testing)
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VINOGRADOV, B,N.

Study of the effect of a type of lime and a method of grindirng

quartz sand on thelr interaction during steaming. Sbor, trud,

VNIINSM no.4:56-76 '61, (MIRA 15:2)
(Sand-lime products—Testing)
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VINOGRADOV, B.N.j SHLEFOVA, N.K.

Preparation of transparent and polished thin h‘ctions of

new building materials. Sbor. trud. VNIINSM no.4:114-120

161, (MIRA 15:2)
(Building materials—-Testing)
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SIDOROV, Ye.P.; VINOGRADOV, B.N.

Effect of vibration modification on the phasic composition, structure,
and strength of microsilicate. Izv. AN Turk. SSR. Ser. fiz.-tekh.,
khim. i geol.nauk no.5:61-66 '61. (MIRA 14:11)

1. Institut antiseysmicheskogo stroitel'stva AN Turkmenskoy SSK.
(Silicates) (Vibration)
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VINOGRADOV, B.N., inzh,
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The’ offect of carbonate inclusions in n%xe rav6m;terial'.6gn the
quality of agloporite. Sbor.trud VNIIRSM no.6:118-24 .

y of aglopor e‘ r v A 15:12)
1, Vsesoyuznyy nauchno-issledovatel'skiy institut novykh
stroitel'nykh materialov Akademii stroitel'stva i arkhltektury
SSSR.,

(Rocks, Carbonate)
(Aggregates(Building materials)) -
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VINOGRADOV, B.N.; SIDOROV, Ye.P.
Effect of macrocrystailine calcium oxide on the strength and
structure of gas silicates. Izv. AN Turk. SSR. Ser. fiz,-tekh.,

khim, 1 geol. nauk no,6:88-94 '61, (MIRA 15:3)

1., Institut antiseysmicheskogo stroitellstva AN Turkmenskoy

SSR.
(Silicates)
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VOLZHENSKIY, A.V., doktor tekhn,.nauk, prof.j GLADKIKH, K.V., inzh.;
- - VINOGRADQGV, B.N. . '
W

ulated fuel slags.
Hardening of binding materials based on gran :
Sbor. Weud, VNIINSM no.2:52-74 '60. (MIRA 15:1)

1. Deystvitel'nyy chlen Akademii stroitellstva i arkhitektury
8SSR (for Volzhenskiy).
(slag)
(Binding materials)
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VINOGRADOV, B,N., inzh.

Phase conversions in mixes of lime and roasted clay (Keramzit)
during autoclave treatment, Sbor, trud, VNIINSM no.4:134-170
161, (MIRA 15:2)
(Clay—Testing)
(Concrete—Testing)
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On the route of the Bukhara - Ural gas pipelines., Stroi. truboprov,
7 no,1:17-18 Ja 162, (MIRA 16:7)

(Gas, Natural.-—Pipelines)
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Mineraloedcul choractar, -7y of eliw o0 ra ln Turmuepistan,
Tzv.e AN Turi.SSR, Ser, § vemieiths, khin.  zeals nmuk v1,23
70-78 103, (MIHA 17:8)

1, Ivstiiut ssysw woie srrettedVstve U Twrimenskoy SSR.
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VINOGRADOV B.N.

o Prec;at concrete construction on oil fields. Stroi. truboprov.

9 no.6:16-17 Je '64.

(MIRA 17:12)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910012-5"



APPROVED FOR RELEASE y 09/01/2001 CIA-RDP86-00513R001859910012-5

ST A MR B L e
2 w DA D PR AR A LT S

RS REFUAISITIARC 4P R UM PR R T e e e

2e]

sov/121-58-10~4/25

AUTHOR: ,_,%inazxaﬂax*ﬂgngv
nozemtsev, V.l.

TITLE: Hydraulic Presses for the Mamufacture of Electrically
Welded High Pressure Tubes (Gidravlichyeskiye pra2esy
dlya izgotovleniys . glektrosvarnykh tTub vyscETZ!
davleniya) .
PERIODICAL:Stanki 1 Ipstrument, 1958, Nr 10, pp 15-17 (USSR)

ABSTRACT: The welded steel tube production line of the
Chelyabinsk Tube Rolling Mi1l (Chelysbinskiy
truboprokatnyy - zavod) is based on & newly developed
technique of bending the tube from strip in 12 m
1engths. The cut strip is first bent intoc a8 shallow
channel with rounded flanges. Then the channel is
f0olded to produce an oval section with flat sides
which is subsequently formed into a round slotted
tube. The edges are brough together for welding, after
which the tube is calibrated by expansion, straightened.
heat-treated and tested. The bending operations sre
carried out on standardized hydraulic presses after

Card 1/2 planing and bevelling the edges of the strip. The
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Hydraulic Presses for the Mamufacture of Electrically Welded
High Pressure Tubes

design and working of the presses are described in
detail, with special emphasis on a new calibrating;
straightening testing machine, The tubes are expanded
to size by cold work through internal pressure. The
machine is largely automatic and handles seventeen
tubes per hour of 720 mm diameter. All the presses
were designed by the Central Design Office for Press
Forming Machinery (Tsentral'poye proyektno-Lonstruktors-
kxoye byuro Kuzne chno-fTessovogo :mashinostroyeniya) and
manufactured by the Kolomna Heavy Machine Tool Works

(Kolomenskiy Zavod tyazhelogo stankostroyeniya). There
are 4 illustrations including 3 photos.

Cerd 2/2
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VINOGRADOV, B.S.

Kficient lighting for X-ray darkrooms. Voen,-med,zhur, no.9:73-75

§ '51. MLBA 9:
(BLECTRIC LIGHTING) ( 9:9)

(PHOTOGRAPHY--STUDIOS AND DARKROOMS)
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| TITLE: Off-design operating conditions of a supersonic diffuser

conditions. A1l off-design conditims can be divided into two groups depending

- Card 1/3
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APPROVED FOR RELE 9/01/2001 CIA-RDP86-00513R001859910012-5

L CEETEAT RIS SR e T

—— - - e

- ACCESSION NR: ARA4041548 | SI0124/64/000/005/8045/8045

' SOURCF: Ref. zh. Mekhanika, Abs. 6§B25§7

ek NS

CITED SOURCE: Tr. Kazansk. aviats. in-ta, vy*p. 76, 1963, 3-25
]

i
TOPIC TAGS: supersonic diffusier, diffuser, Laval noxzle, gas flow, off
design condition

TRANSLATION: In the frames of one-dimensional theory there are expounded basic
questions of flow of gas in the channel of a supersonic diffuser--reversed Laval
nozzle--in off-design conditions., Expounded method allows one to understand physical
processes and produce simplified calculations of diffusers in sketching and long-
term desaigning. The reversed Laval nozzle works stably only in off-design

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910012-5"
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upon method of deviation from design conditions:
The first group of off-design conditions

change of reduced incident flux velocity.

orly in the presence of a shock wave in

'back pressure at the diffuser outlet is increased higher
inlet, forming a

‘graphs of the change of reduced velocity and

‘and terminal shock in the
- curves allowing
detached bow wave may
-group of of f-design conditions is obtained
lincident flux velocity from
|i°f the diffuser in this case, 100,
outlet. Three forms of flow are ‘possible:

Card 2/3

RELEASE: 09/01/2001  CIA-RDP86-00513R001859910012-5

There is expounded 8 metihod of
with a detached bow wave,
exparded part of the diffuser.
us to determine at what conditions the back preasure in a

is determined by back pressure at the diffuser
1)_ flow with a

LSS R SIS -
8 PRI TRk GRS SRR e T

3B

by change of back pressure or by ° .
diffuser outlet
Flow of gas is possible

of the diffuseg. If

than design the shock
detached bow wave. There are

along the diffuser in off{-

pressure at the

pressure

conditions with overexpansion
There are given deaign '

than design. The second

detached bow wave at
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;the inlet and subsonic speeds in channel (flow rate less than maximum); 2) flow .
'with shock wave in tapered part of diffuser and subsonic flow in remaining part;’
'3) flow with supersonic speed in tapered part and in throat and with shock wave !
in expanded part of diffuser. Transition of one form of flow into another can )
loccur at constant reduced incident flux velocity only by change of back pressure at:
'diffuser outlet. There are given universal characteristics of diffuser, allowing
‘one to establish basic regularities of work of diffuser in changing conditions. .
iSimilar characteristics can be taken asithe basis in developing theoretical methods

of design and construction of characteristics of a real diffuser. Bibliography:
3 references.

SUB CODE: PR, ME ENCL: 00
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culation of altitude characteristics of airplane ,}
oy }
10-7)

Graphic cal

engnel taking the effect of Polikovskii's bdlades into con

sideration. Trudy KAI 24:116-127 '50. (MR4 107
(Airplanes--Bngines)
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"Computation of & Centrifugal Compressor in Generalized Paremeters,” Trudy

Kazanskogo Avietsionogo Instituta, No 29, 1955, TP 139-167.

The following 15 & complete translatio. of an abstract of an article by B. S.
VINOGRADOV. The abstract, published in a goviet abstract jowrnal, wes written
by M. G. Dubinskly. ( £ef. 2h.e - Mekan ke, ¢, 56 )

= 3529 )
"p description is presented of & method of computing centrifugal compressors
with which it is possible to determine the coefficient of pressure and the
efficiency factor and then to esteblish the geometric dimensions and to compute
the parameters of flow along the air channels of the compressor, regardless of

the absolute dimensions of the compressor.

"¢ is first necessary to select the size of the tangential constituent of the
absolute velocity of the air at the rotor outlet.

"At a glven degree of the compression, the coefficient of pressure bears &
definite relationship to this velocity. The author assumes that even with a
gignificant error in the selection of velocity, the error in the coefficient of
pressure would be small and 1t would therefore not be necessary to make a

gecondary approximation for the coefficient of pressure,"

APP :
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» ven-
Approximate calculation of asrodynamic raa;sgazzz ?fnt?:e;:'
tpp tube in a gupersonic flow. Izv.vys.uche .(lunzx’lz-m)
2“10.3:“6"56 '59. .

1gateley.
1. Kazanskiy aviatsionnyy justitut. Eafedra teorii aviadviga y
" (Aerodynamics, Supersonic)
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S0V/147-58-3-8/18

AUTHOR: Vinogradov, B.S.

TITIE: ‘Characteristics of a Simple Supersonic Diffuser
(Kharakteristiki prosteyshego sverkhzwukovogo diffuzora)

PERIODICAL:Izvestiya Vysshikh Uchebnykh Zavedeniy, Aviatsionnaya
Tekhnika, 1958, Nr 3, pp ©0-67 (USSR)

ABSTRACT: 1In the analysis of the characteristics of supersonic
compressors, the air intake problems of jet engines as
well as other applications of supersonic diffusers, it
is important to understand the peculiarities of these
diffusers when they are working under conditions which
differ from the design conditions. The paper presents
theoretically derived characteristics of such a simple
diffuser (Iaval nozzle in veverse) and discusses the
types of flows possible under different conditions of
operation. For the sake of clarity of discussion of
the critical phenomena (chocking, shockless transition
through the sonic speed, shock formation etc.) the
analysis is simplified, i.e. based on the one—dimensional
theory, friction is neglected and the obligue shocks are
excluded. Consider a diffuser with its inlet section

Card 1/9 (Section 1-1, Fig.l) facing-a uvniform supersonic streanm
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Characteristics of -a Simple Supersonic Diffuser

and its exit section (Section 2-2, Fig.1l) under the
influence of the remainder of the propulsive system,

which will decide the back pressure no matter what are

the conditions at the inlet to the diffuser. The
intermittent section is determined by the continulty
equation as specified by the design requirement, i.¢. 80
a8 to ensure the required mass flow rate Gp (the suffix

p denotes design conditions) at the required speed as
specified by its reduced (nondimensional) value

Aop = Wop/axp_p (here the suffix o denotes free stream
conditions, p - design conditions, Ep (Scr) - entical
conditions). At the design conditions there is mo
distortion of the streamlines upstream of the inlet
section (£, = £1), the flow is supersonic in the conwargent
portion of the uct, becomes sonic ab the throat and
reverts to supersonic in the divergent portion. Fig.l,
full heavy line, gives the velocity distribution (A) along
the duct in this case. As the characteristics of the
diffuser we shall take the graphs of the pressure pp at
the exit section and of the coefficient of pressure

Card 2/9
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Characteristics of a Simple Supersonic Diffuser

recovery o = p%/ph as functions of the mass flow (Fig.2).
Each curve represents a fixed (constant) reduced velocity
of the free stream. Static pressure and the temperature
of the free stream is assumed the sames for all cases

(po = 1,033 kg/cm2; To = 2880C). The computation was
carried in accordance with Eq.l, 2 and % where: the
asterisk denotes total magnitudes at the corresponding
sections, f£r(=252cm2) - is the throat area;

q(A) - reduced rate of flow; o,, 03, 0o — respective
coefficients of pressure recovery: at tﬁe pre-entry
shock wave, convergent duct shock and divergent duct
shock (if any of these shocks vanishes then the
corresponding o = 1). Assuming various values for A.
the corresponding values of Ao are obtained from gq(Xp)
as given in Eq.4 and o from Eq.5., For the main streanm
shock the velocity ahead of the shock is A' = Ag. In
order to evaluate the reduced velocity in front of the
shock (A') and behind it (A") when the shock is in the
duct, it is necessary to determine the area of the duct
where the shock is formed and then use Eq.6 for the
converging portion or Eq.7 for the diverging portion of
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the duct. Fig.2 shows the characteristics of the
diffuser:_  the bottom curves represent pressures

(p2 kg/cma) against mass flow (G kg/sec) and the top
curves the pressure factor o. Figures on the right
represent types of flow for various operational condition
of the system, corresponding to given points on the
bottom diagram. Depending upon the magnitude of Ag

three different modes of flow may be noticed from these
curves: 1) Velocity of the free stream below the design

conditions (Ag< Aop)e In this paper the design velocity
fo = 1

was taken as Ao = In this range each pressure
curve of Fig.2 has a single sloping branch and a single
vertical branch. 2) First range of the free stream
velocities above the design conditions (Aopg Ao Pok)-
In this case Aok = 1.53 . In this range gach

curve has a single gploping branch and two vertical
branches. 3) Second range of the free stream velocities
above the design conditions. In this range each pressure
curve has again a single sloping branch and a singlse
vertical branch but the latter extends in both directions
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.Characteristics of a Simple Supersonic Diffuser

of the inclined branch. Along the sloping branches the
mass flow G changes, but along the vertical portions it
remains constant, i.e. the duct is chocked. Thus in the
first region of the speeds above the design value *there
are two modes of chocking for every value of ly; and two
different mass flows corresponding to these modes of
chocking. For the design velocity (point p in Fig.2)
the flow through the diffuser is shockless. For the
speeds below the design value the flow in the copiracting
part remains unchanged along each vertical branch of the
pressure curves, becomeg sonic at the throat and

transforms into subsonic through a normal shoeck in the
divergent part, the shock becoming stronger as it moves
towards the exit section. The flow is thus stable along
these lines except for the design point pj where with some
increase in pressure pg (p2>»Pp2op) the supersonic Tlow in

the duct with increased mass belng impossible, there
appears a detached shock in the free stream ahead of the
intake section, behind which a subsonic flow is formed.
This subsonic stream speeds up again in the convergent
portion of the duct until it becomes sonic at the thriat
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and then reverses to subsonic in the divergent portion
of the duct (lines OPRGA - 2p and OPRST in Fig.l). This
is how the first mode of chocking is dewveloped. turther
pressure increase in pp results in formation of zhocks
in the divergent portion after the flow sped up above

the sonic speed past the throat. The inclined brsrches
of the pressure curves in this region of speeds represent
a similar type of flow with a detached shock ahead of the
mouth of the duct, speeding up along the convergens part
but without becoming sonic at the throat, i.e. the duct
acts as a Venturitube (line ZIIMN in Fig.l). A8 pp
increases still further Ay decreases.more and mors, the
shock in the free stream moves further upstream, tre
capture area decreases as s result of which the mass flow
decreases as well. In the first range of wveloeciuizs <Z
the free stream above the design value (Aop4to4{)ok) the
flow corresponding to the vertical branches of the first
mode of chocking is similar to that when Ag = App. B23
along the vertical branches of the-pressure curves
representing the second mode of chocking there erxe two
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possible types of flow: 1) Supersonic at the entrance,
normal shock in the convergent part, subsonic flow
between this shock and the throat, changing into
supersonic past the throat, a second normal shock in the
divergent part and subsonic flow behind it up to thre
exit.(This type of flow is marked by open squares in
Fig.2). 2) Supersonic flow in the convergent pars
throughout, at the throat and at the beginning of the
divergent part, normal shock in the divergent part and
subsonic flow further down up to the exit (Full poiats
in Fig.2). Under given conditions at the entranca 1% is
possible to obtain the same parameters of the flow 2% the
exit in both types of flow. Only witk very low po the
first mode of flow invariably realized, As Ao inereases
from Aop to Aok the vertical branches of the pressure
curves approach each otker and aboye Aok only one branch
(the second mode of chocking) exist, due to the fact that
the shock in the main stream approaches steadily +the
mouth of the diffuser and at Aok attaches itself to i%.
Further increase of Ao results in the shock being

Card 7/9 swallowed by the duct and passed downstream towards the

T m o e e g s e e
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throat and this is the characteristic of the second mode
of chocking. Under these conditlons there ure again two
types of flow possible: 1) a shock wave in the convergent
part of the duct and subsequent subsonic flow throughout
(Venturi tube effect); 2) supersonic flow in the
convergent part, at the throat and some distance past the
throat, a shock wave and subsequent subsonic flow 12 the
divergent part of the duct. In order to produce tte
second mode of chocking in a diffuser it is necessary
first to overspeed the free stream above Aok, at which
the diffuser will be able to swallow the shock, and thern
shortly reduce the speed up to the given magnitude. The
magnitude of the reduced velocity Aok of the oncomirg
stream at which the shock can be swallowed depends upon
AOP (Fig.4). The higher the value of AOP the larger
overspeeding is required in order to produce the
swallowing of the shock. Thus the first mode of chocking
is a stable one, while the second 1is not and it is easy
to pass from the second mode to the first and “his tends
Card 8/9 to produce disturbing fluctuations of pressure at the end
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of the diffuser. The actual characteristic of a
diffuser will be somewhat altered due to friction being
present, possibility of separation etc, But Deych’s
experiments (Ref.2) show that the character and nature
of the phenomens are described above. There are

4 figures and 3 Soviet references.

ASSOCIATION: Kazanskiy Aviatsionnyy Institut, Kafedra Teorii
Aviadvigateley (Kazan' Institute of Aeronautics, Chair
of the Theory of Adero-engines)
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/0. 2000 EO031/E413
AUTHOR?® _!}nogradov, B.Se.
TITLE! The Approximate calculation of the Bow Wave Ahead of
a Cylindrical Body with a Centre Body in a supersonic L

Flow \

PERIODICAL? jzvestiya vysshikh uchebnykh zavedeniy, Aviatsionnaya
tekhnika, 1959, NT 4, pp 155-160 (USSR)

ABSTRACT: The approximate calculation described jn this paper is

pased on the method developed bY v.A.MatveyeVv

(VVIA imeni N.Ye.Zhukovskix) for calculating shock

wa!gg\phead of a plate of finite thickness in plane flow
=t supersonic velocity. The central part of the
detached shock can be calculated as 8 simple discontinuity.
The periphery of the bow wave ig a surface of
revolution with a curvilinear generator and it has been
shown, for example in Ref 2, that this generator can be
represented by the equation to a hyperbola to a
gsufficient degree of accuracye. The x-axis is directed
along the 1ine of the flow separating the internal and
external flow in the undisturbed stream and the origin

card 1/2 of coordinates is taken at the point of intersection of\*//
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THORS : Vinogradov, B. S., Krasil'nikov, V. A., Alemansova,
NP'_—AD and NOVlkOV, Al Il'

TITLE: Investigating the working process and the character-
istics of centrifugal compressors

PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 4, 1962, 39, ab-
stract 4B235 (Tr. kazansk., aviats., in-ta, 1960, no. 56

TEXT: Existing methods of calculating the flow part of a centri-
fugal compressor with the application of results of experimental
investigations conducted in the Kazanskiy aviatsionnyy institut /ﬁ ‘
(Kazan Aviation Institute) between 1949-1959 were described and i
discussed. Mhe described experiments were carried out on the basis
of two compressors of types TK-4% (TK-19) and AM-27A(AM-35A) with
straight radial blades having two variants of the working wheels
(closed and semi-closed) and two variants of the diffusors (with

and without blades). The work consists of five chapters. In the

first are described the known basic dependences between the para-

card 1/4

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910012-5"




"APPROVED FOR RELEASE: 09/01/2001

Investigating the WOorxking ...
meters orf
dimensiona
to the e

a centrifu ob
1 jet caic

Zperimental

gal compressor
ulation theory.
investigation

in this chap
rotation, In the

ter ar

mental inv
by

estigat
usors, also ¢

The secon
of the flow

= g PRl LR R R R A O A Tl P B R T S e S
v

CIA-RDP86-00513R001859910012-75 |

S/124/6 2/000/004,/010/0%0
D251/D301

tained witp the help of one-
d chapter ig devoted
of air in a worgk

closed
The well-known
on of +the para-
ninterrupteq flow -
Simes the dip in
the channel
ion ig analyzed
All investigationy
ic velocitiog of
ade of thoe expari-
8 and bladed dif-
ities, ang 4 con-

APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001859910012-5



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910012-5

TR e el L S RSN S TET R B AR S NI AT Sl TR ISR S R RS

8/124/62/000/004/010/030
Investigating the working ... D251/D301

the channel. Possibilities are considered of improving the charoe-
teristics of the compressors with a project of a bladed diffusor
taking into consideration the structure of the running current,

and corresponding recommendations are given for the design and set-

up of a bladed diffusor. It is affirmed, in contrast to recommendia-
tions wide-spred in the literature, that the directing blades I
ought to be set up with a minimum distance between the wheel #and e&
the forward edge of the blade. The entry angle of the vlade, it ig I/
recommended, should be made as small as possible, and even equal to
zero. In the fourth chapter the construction of the characteristicsy

is considered of the compressor, the most convenient coordinate

system is discussed, and the influence on the characteristics of
various similarity criteria. The possible displacement is discussed
and the deformation of the curves of the characteristics due to dif-
ferent atmospheric conditions at the entry. In the fifth chapter

an approximation method is proposed for the evaluation ol the cha-
racteristic of the centrifugal compressor with revolution of the
blades of the entry directing apparatus, if the characteristics

are known for some given angle of the blade set-up. A method is

Card 3/4
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recommended for compressors with regularized entry directing appa-
ratus. It is necessary to point out that each form of the experi~ ),
ments of the KAI was carried out only for one type of compretisor, i/4%.
which makes the wide generalization of the data difficult., 51 re-
ferences. / “Abstracter's note: Complete translation, 7
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E031/E113
AUTHOR: vinogradoVv, B.S.
Sraii i
TITLE: petermination of the boundary of the central part of

the flow and the coefficient of pressure restoration
in short channels of circular section

PERIODICAL: 1zvestiya vysshikh uchebnykh zavedeniy,
Aviatsionnaya tekhnika, no.%, 1962, 151-15k

" TEXT: Two values of the velocity are required: one at the

centre of the flow and the other somewhere in the boundary layer.
Using the expression for the ratio of these velocities it is shown

© that in order to determine the non—dimensional radius of the

central part of the flow the total and static pressure in the
central part and at radius r =R =Y (R is the radius of the
channel) in the boundary layer. It is shown that no additional

data are required for the determination of the pressure
restoration coefficient.

There ig 1 figure.
. SUBMITTED: April 4, 1962
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v
SOURCE:_Kazan. Aviatsionnyy {nstitut. Trudy, no.

(Alrcraft engines), 3-25

i
76, 1963. Aviatsionnyye dvigatell %
%
|
3

TOPIC TAGS: diffusor, air breathing propulsion, supersonic diffusor —
1,5

ABSTRACT: A one-dimensional analysis was made of the off-deslgn(;peratiﬁg conditions%
ed Laval nozzle. In the i

%‘

i

i

of a simple supersonic diffusor consisting of an ipvett
1ished when the streamiines at the diffusor

" design regime, i.e., the reglme estab
entrance are parallel, there are no compression waves present in the diffusor, the

velocity decreases gradually, and transition from supersonic to subsonic flow takes
place in the throat. This regime,however, {s unstable and therefore 1is important only
as a theoretically possible regime. Stable diffusor operntlon is possible only af i
of f-design conditions when the deviatlons from the desipn regime are gmall., Two i
types of of f-design regimes can be established 1) by varylng the back pressure and %
2) by varying the reduced velocity of the approaching flow. The following relation-
ships were plotted for these regimes: reduced flow velocity and pressure VS. location. —
in the nozzle and diffusor characteristics, i.e., the relationships between the |
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-pressure at the diffusor exit and the pressure recovery facter vs. the gas flow rate. :
The various properties of the flow conditions, such as location of the shock wave,
choking, etc., are discussed in detail. The plotted characteristics are only
theoretical, but describe the basic relationships in the individual flow regimes and
can be used for developing theoretical design methods and for constructing the
characteristics of real diffusors. Orig. art. has: 8 figures and 14 formulas.
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PJTLE: An approximate pethod for caloulating the detached bov shock vave in supeys -
_ gonie flow_past blunt bodies | |

GOURCE: vz, Aviats, tekhnika, 10, 2, 1963, 60-64 ' R S

J

'POPIC TAGS! superaonic flov, dstached shock wave, shock wave, bluat body, plane’ |
flov, axisysmetric flow, eonic line, inviscid flov ‘ i

ABSTRICT: At approximate method 1s outlined ftor rapid evaluation of vasic param- ; {
“eters Of a detached bow shock vave and of £low behind 1t, It may ba applied with '
sufficient practical accuracy elther to plens or axisymnstric fious, It is as~ 3
sumed that 1) the characteristic of the shock wave front can be approximated by !
the ecuation of hyperbolaj 2) tha sonic line ia a straight line at the engle | :
(/2)= b,y to the direction of f£iov; and 3) the gas 1o inviscids 1.e., there 18 no ;
boundury-layer formation on the body surface, The Tlow configuration 48 given i i
in Fig. 1 of the Enclosure. Tuwo cases of flow are considered; plene and axisya- ! :
metric, The results of numerical calculation of a transverse pland flow paat a ‘
cylinder are given in Fig. 2, A coupurison of the results vith those obtalned by
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VIHOGRADOV, B V.. KAMRNITSER, 5.Ye.
[Golloction of problems on methods of industrial planning calcula-
tions] Sbornik sadach po metodike savodskikh planovykh raschetov.
Pod red. S.E.Kamenitsera. [Moskva, Gospolitisdat] 1952. 287 p.
(Industrial management ) (MLRA 7:11)

2t »?’ﬁ,rﬁgﬁ%‘?éﬁ

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910012-5"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86 00513R001859910012-5

e B S S T LS RS R SR LA IS S S

O e
lxa.mples of vegetation and soil relation to the most recent
tectonic structure. Bot.zhur.40 no.6:837=-84% NH-D '55.
(MIRA 9:4)

1.Laboratoriya asrometedov AN SSSR, Leningrad.
(Phytogeography) (Pnysical geography)
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g lf-bupolygonnny of clayey plains. Dekl.AN SSS5R 104 ne,1:118-120
s '55. (aRA 9:2)

1.1aborateriya aeremetedev Akademii nauk SSSR, Predstavlene akade-
nikem D,V.Nalivkinya. .
(Clay) (Plains)
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Selacting the time for aerial photography in desert landscapes
of southern Central Asia,Trudy Lab.ssromet. 5:157-171 '56,
(Soviet Central Asia--Photography, Aerial) (MIRA 10:1)

gt RIS

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910012-5"



"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86 00513R001859910012-5

HAGUAL %B‘ rv%amnwzfmﬂ»ir 4?"’-?‘:-:" mmwwso

FEy TV AR ATE O TRt o dlN

VINOGRADOV, 3,V,
RN A
Miorophotometric characteristics of photographic representationn
of certain desert plants in aerial photograplis at a scale of 1:5000,
Trudy Ieb.aeromet. 5:196-203 '56, (MIRA 10:1)
(Photographic interpretntion) (Desert flora)
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VINOGEADOVA, G.A.: VIHOGBADOVl B‘Y.
In memfry of V.L, Leontiev, Isv.Vees.geog.ob~va 88 no.2:196-198

Mr-Ap 156, (MLRA 9:8)
(Leont'ev, Vladimir Leonidovich, 1904-1955)
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_VIBOORADOT, 3.V, MIRFSENIGHRNEO, V.P.

Syidence of present-day movements in the landscapes of silt planes,
Dokl. AN SSSR lw n°.2‘369"3?2 Jl ! 56. (m‘ 9:10)

1., Laboratoriya aerometodov Akademii nauk SSSR. Predstavleno akade-
nikon D,V. Nalivkinym,
(Turkmenistan--Geology, Structural)
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VINOGRADOV, B.V.; YANUTSH, D.A.

g
Some possibilities of using a recording microphotooeter in
deciphering aerial photographs, Zhur,nauch,i prikl.fotst kin.
2 no,2:136-145 Mr-Ap '57, (MLRA 10:5)

1,laboratoriya aerometodov Akademii nauk SSSR.
(Pnotographic intergretation)

(Microphotome ter
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AUTHOR VINOGRADOW, BoV., VOLKOV, I.A., MTROSHNICHENKO, V. PA - 2L57
. PREOBRAZHENSKYY, 4.
TITLE The Application of Aorographic-Photogrammetric Methods for the

investigation of landscapes.
( Primyenyeniye aerometodov pri jzuchenii 1andshaftow).
PERIODICAL V(utnik l)tkadomii Nauk SSSR, 1957, Vol.27, Nr.l, PP 23 - 29
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Received 5 / 1957 ] Reviewed 5/ 1957

The first photogrlmmctric investigations were performed in desert
areas of Turcmenid during the year 1950 and were continued in
the years 195 - 56 in forest areas, treeless steppelike plains
and desert - liks regions of Kasakhistan. A special department
dealing with the development of methods for the complex geologi-
cal and goographical research and the classification of lands-
cape characteristics based on photogrammottic procedures in the
different zones and landscapes of the USSR, was established at
the Asademy of Seiense of the USSR.

Aecording vo the theory of L.S. Bérg, which was further deve-
loped by L. Ramenski, Se Kalesnik, N.Solntsev, A. Isachenko and
others, goographioll units which are clololy'eonnoctcd an tow
gether build up the googrlphicnl 1andscapes, have peen selected
as the basis of classifiecation. G-omorphologionl observations,
and goographioal investigations on the basis of the profiles ob-
tained by'lorographic methods are studied by specialists competent
card 1/3 in their field, hydrogeologists, botanists, ss well 8o by
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The Application of Aerographic/-Photogrammetric Methods FPA - 2457
for the investigation of landscapes.

experts on soil and landscape. The floras of a landscape is used
as the determining factor in the deciphering of the various cha-
racteristics of a landscape. Therefors the flora is taken as an
indieator of the geographieal charasteristics of the region. Ex~
perience hitherto gained by research shows that the methodes of
deciphering change with the objectives and the scale of photo-
grammetric researcii. In every cass, however, the key points ars
ascertained and photographed on a larger scale than other parts
of the region. The best productive results are obtained by eva-
luating the profiles through echaracteristis components of the
landseape. Finally, landscape maps &are produced on a seale of

1 : 5004000 - 1 1 1.000,000 to define the boundaries of the phy-
sical-geographical regions, on a scale of 1 3 100.000-13200.000
to register landscapes of second order and the characteristics

of smaller regions, and on a scale of 1425.000-115000 to delinea-
te natural boundaries and the geographical facies.

The author emphasizes that the results hitherto obtained are in-.
considerable. From the experience gained it appears that research
on phnotegrannetrie vasis siould be diresbed Lo the follawlng
points:Separation of topologieal units, investigation of the strue-
ture of the landseape, classification into regions, and study of
zone and provincial characteristics as well as of the interrelation
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The Applieation of Aerographie~Photogrammetric Methods PA - 2457
for the Investigation of Landscapes.

between the various elements s to the genesis of landscapes , and
the spesification of dynamies and rhythmic cycles prevailing at
present, the task of mapping and the evaluation of the sultural
standard and the eeornomie potential. (With 8 asro-photogrammetris

Distures ef desert ranges in western Turemenia and on asrial
photograph of the stepps.)

Library ef Congress.
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"Geobotanical methods in geological research; a collection of
articles.” Izv,Vees.geog.ob-va 89 no.3:279-281 My-Je !57,
(MIRA 10:11)

(Geological research)
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All-ﬁnion: Interdepartmental Conference on Asrial Survey. Bot. shur.
42 no,5:818-820 My '57. (MIRA 10:6)

1. laboratoriya asrometodov Akademii nauk SS5SB, Leningrad,
(Photography, Aerial--Congresses)
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VINOGRADOV, B.V,
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On the theory of plant indicators [vith sumary in Bnglish], Biul,
MOIP. Otd.biol. 62 no.4179-86 Jl-Ag '57, (um'lom)
(BOTANY--RCOLOGY)
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VINOGR.AIDV B V.

e Rolation between plants and ground water in the northern Kazakhstsn
steppe and its use as an indicator in the hydrogeological inter-
rretation of aerial photographs, Izv. AN SSSR, Ser.geog, no,l:121-128
Ja-F 158, (MIRA 11:2)

1l.Laboratoriya aerometodov AN SSSRH,
(Kazakhs tan--Plants)
(Photographic surveying)
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3(s) PRASE I BOOK EXPLOITATION sov/183s
Akademiya nauk 833R. ladoratoriya seromstodoy

!rugg. t. 6 (Transactions of the Laborator.

SR Academy or Soiences, Vol 6) Moscow, Izd-vo AN 835R,
1958. 280 p, Errata slip inserted. 1,500 copies printed.

Resp. E4.1 vV.?, Miroshnichenko, Candidate
Nineralogloal Sotences; R4. of publishy
Teoh, Ed.: X,Yu, Bleykh,

Y of Aerial Methods,

of Oeological and
ng Houses D.N. Kudritekiy;

nLEL

PURPOSE:  This volume 1s intended for geelogtats, photo inter tors,
or other personnsl engaged in the study of landscape forme 1ons,
ospecially from the standpoint of serial photography,

This collestion of studies

in aerisl ph

tion to g= ‘logical

with minor exceptions, ia P shore,

Most of the studies are well 1llustrated with asrial photographs,

Aside from the numerous articles on ge0logical phenomena of the

Caspian dasin, the following are also oovereds goruom of the

Russian platform, the sands of Centra Kazakhstan,

photo interpretation Of clayey flats, desert vegetation and

tree cover, the effective lens speed of photographie objeotives,

photogrammetrie Getermination of files on hydro teshnisal

nodels, and others. Xo personaliyies are sentioned, References
follow each main artiole. '
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Vinogradoy, B.Y. Keye for Interpresing Desert Yegetation en
l:r; sale Aerial mtqnpn‘

Arteybashev, Yo 3., and £7v, Belov, the Rerlective Properties
of Speeies of Trees
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3.V., and AN, Beresin. The Signifisance of Aerial
..hn';'tomiuo Conditiens and Various Trpes of Aerisl Pilm
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VINOGRADOV, B.V.
B i e T e P
Principles for interpreting desert vegetatinn on large-scals serial
photographs, Trudy Lab. aeromet. 6:108-119 ' 58, (MIRA 12:1)
Turkmenistan--Shrubs) (Photographic interpretation)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859910012-5"



"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86 00513R001859910012-5

BN ORI RV S A TG
, 3

_'"Ja?‘ PR L MR RSE TR h‘ﬂw’f#}?ay &mmym‘-&—?ﬁ
5 ;

BELONOGOVA, I.N.; VINOGRADOV, B.V.

Factors detormining the representation of land forms of clay plains
on aerial photographa, Trudy Lab, aeromet, 6:100-107 ' 58,
- (MIRA 12:1)
(Plains) (Photography, Aerial)
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