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Block Italic Transliteration Block Italic Transliteration

A a A a A , a P p P p R, r

B ~ 5 6 B, b C c C c S, s
B B  B .  V, v IT  T m  T, t

r r f I G, g y y Y y U,
• p a  D, d ct~~ •~~~ F, f

E e 5 a Ye, ye; E, e~ X x X x Kh, kh
H~ + ~ Zh , zh Li, i.i. LI i~ Ts , ts
3~~ 3 i  Z, z V Ch, ch
ki ~i H U I, i W w ill ig, Sh, sh

~1 ‘~‘ R a Y, y Ui, u.~ LII aq Shch, shch
K, k

J1 11 II 4 L, 1 bI ~ M w Y , y
M M  U a~ M, m b~~ b e  

•

H H  H ii N, n 3 3  9 a E, e

o o 0 0 0, o K) so Yu, yu

f l n  17 iv P,p R A  N I Ya ,y a

0y~ initially, after vowels, and after ~~, ~; e elsewhere .Wi~en written as ~ In Russian , transliterate as ye or ë.The use of diacritical marks is preferred , but such marks
may be omitted when expediency dIctates.

G RE E K  A L P H A BE T

Alpha A a s Nu N v
Beta B B Xi E

G amma r y OmIcron 0 o

Delta 6 P1 H ~
Epsilon E ~ e Rho P p a

Zeta Z ~ Sigma E a C

4 Eta H r~ Tau T t

Theta e 0 4 Upsilon T u
Iota I ~ Phi $ ~

• Kappa K fl K ~ Chi X x
Lambda A A Psi

• Mu M ~i Omega 
wi



— 
• - .•~.~~—~~..- - • - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.••••-•,---
~

—.- --
~

_ _

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS
Russian English

sin sin
cos eQs
tg tan

• c tg  cot

• sec sec
-

• 
cosec csc

sh sinh
ch cosh
th tanh
cth coth
sch sech
esch csch

arc sin sin~~
arc cos cos~~
arc tg tan~~
arc ctg cot 1

arc sec sec ’
arc cosec csc~~

arc sh sinh~~
arc ch cosh~~
arc th tanh~~
are c t h  co th~~
arc sch sech~~
arc csch csch ’

rot curl
ig log

GRAPHICS DISCLAIMER
A l l  f i g u r e s , graphIcs , tables , equations , etc.
merged In to this translation were extracted
from the best quality copy available .
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METHOD OF MEASURING THE DIAMETER

OF THE NOZZLE OF A GAS TURBINE ENGINE

• I S

• V.A. Rybko and B.V. Vardanyan

• The invention belongs to the control and measuring technol-
ogy.

Known is the method of measuring the dimensions of large

parts, including the diameter of a nozzle of a gas turbIne en—
gine, with the use of opticai tubes and graduated measures. This
method consists In a comparison of the measurable dimension with
the graduated measure by means of two pairs of coaxially located

optical tubes with parallel axes of sighting focussed success—
• ively on the measurable part and on the scales of the parallel

extended graduated measure . S

r i
However, the known method does not allow measuring the di—

ameter of the nozzle of the gas turbine engine in the process of

its operation , which changes its position in space owing to the
temperature deformations.

The proposed method differs from the known method In that
for the ourpose of measuring the diameter of the nozzle of the
gas turbine engine during its operation, placed on the shutters

4 of the nozzle are graduated measures, Installed on the nonopera—
ting engine are different positions of the shutters ., and measured
for each position is the diameter of the nozzle and movements of
the graduated measures. A graph is constructed of the dependence
of the diameter of the nozzle on the movement of the graduated
measures; the engine is started, . and recorded by means of the
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I
S • optical tubes are the movements of the graduated measures with
• • respect to time , according to which the ~ diameter of the noz-

zle is determined on the graph.

Figure 1 give~
’
a diagram of the installation of the optical

tubes and graduated measures; Fig. 2 gives a graph of the de—
S pendence

• dc,=j(8,,).

• Figure 1 gives a test stand 1, gas turbine engine 2, gradu—
• ated measures 3, and optical tubes 4.

The optical tubes are adjusted , and the axes of the ocular
optical tubes are combined with the defined lines on the gradu-
ated measures 

~
6 io and 620). By changing the position of

shutters of the nozzle, we measure the diameter of the nozzle

• ~~~ and the movements of the graduated measures correspnnding

to it, 6s~ and 6,, , after which the graph of the depend—
~~ 

. ence d~,~ zf (b~) Is constructed , where:
a

— the mean diameter of the shutters of th~hozzle• * of the gas turbine engine;

• 
— the diameter of the shutters of the nozzle in a

defined meridional cross section ;
iv ~ quantity of measures (usually 6 — 8 ) ;

• &~ ~~ 8U+624 — algebraic sum . of the movement of the graduated

= : 1 measures.

.1 Then determined on the required modes of operation is the

position of the graduated measures 6u~ and 6~t , by means of
which the magnitude of the diameter of the nozzle of the opera—
ting gas turbine engine is determined on the graph.

• 
•• Object of the Invention

_  
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A method of measuring the diameter of the nozzle of a gas
turbine engine with the use of optical tubes and graduated mea—
sures, which is distinguished by the fact that for the purpose of

• measuring the diameter of the nozzle of a gas turbine engine dur-
ing its operation the following is done : graduated measures are
placed on the shutters of’ the nozzle, different positions of the

• shutters are set on the nonoperating engine, and the diameter
of the nozzle and movements of the graduated measures are mea-
sured for each position ; a graph of the dependence of the diam—

• eter of the nozzle on the movement of the graduated measures is
plotted , the engine is started , and recorded by means of the op—
tical tubes are the movements of the graduated measures with re—
spect to time, according to which the diameter of the nozzle is
determined on the graph.
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