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Blcck Italic Trarisliteraticn Block Italic Transliteration

A a  A a A , a F p  P p  R , r
5 6  B, b C c  C c  S, s

B .  V , v T T  T m  T , t

E r -  r • G ,g Y y Y y U , u

D , d ~~~ F, f

E e E . Ye, ye; E, e~ X x X x Kh, kh
si ~ Zh , zh L~ t~ Li i~ Ts, ts

3 3 3 3 Z , Z ~-t V ~ Ch , ch

H I’ I , I Li w ill w Sh , sh

~ R ii Y , y Li4 u~ ill ‘q Shch , shch

K K K , k

/1 i L , 1 & ès’ Y, j

M N  M , m b o

H K N , n 3~~ .9 3 E, e

0 0 a 0, a EG ~o Yu , yu

~~~ f i n  P , p  H~~ .ff~~~ Ya , y a

*~~~ initially, after vowels , and af ter b , ~; e elsewhere .When wr it ten as ë in Russ ian , trans literate as y~ or ë.
The use of diacritical marks is preferred , but such marks

- 

may be omi t ted  when expediency dictates.

G REEK ALPHABET

A lpha A a Nu N ~
Be ta B ~ Xi
Gamma r y OmIcron 0 o

• Delta Pi II It

Epsilon E c e Rho P p ~
Ze ta Z ~ Sigma Z a c
Eta H n Tau T r
Theta 0 0 & Upsilon T v

Iota I i Phi c ~
Kappa K )t K ~ Chi X x
Lambda A A Ps i
Mu M ii Omega
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RUSSIAN AND EN G LISH TRIGONO METRIC FUNCTIONS
Russ ian English

sin sin

co s cos
4- -,.

ctg cot

sec see

cosec csc

sh sinh

ch cash

th tar.h

ct h  co th
sch sech

csch  csch
—larc sin sin

arc cos cos 1

arc tg tan~~
—larc ctg cot
—1arc sec sec

arc cose c csc 1

arc sh sinh~~
arc ch cosh~~ - •

arc th tanh~~
arc cth coth~~
arc sch sec h
arc csc h csc h~~

rot curl
ig log

GRAPHICS DISCLAIMER

Al l fi gures , graphics , tables , equations , etc.
mer ged into this translation were extracted
from the best quality copy available.
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CONNUN ICATION IN 
~~. 

N ILLIME TB IC WAV E BANE.

V.. N . Dmitrachenko.

Page 62.

At present in many countries work proc€eds on the creat ion of

means of commun ication/oc-~~~ct-~en in aillime tric wave and. Th~ main

rea son for considerable attention to aiUim€ tric range is a

possibilit y of designing of the broadband and super wide — band lines

for the transmission of hig h—speed information in digital form , whic~

possess a good freedom from interference and large electromagnetic

compatibilit y with the existing radio—electronics systems.

Are develo4eea~~~~ thr ee funda mental ne w communications in

aillimetric wav e band : super—mult ichannel waveguide lines, rad iorela y

lines and satellite lines. Is investigated the possibilit y of the

optimum use of these lines on gx.ã.4,~network . For example , for the

nat ional sys tems of sa telli te comaunica tion,Lc.a-moe~t iem is expedient

the application/”-~~ of waveguide lines for a reception ,Apeeee~~~~
’
~Tn

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____
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20—30 km (radius of the correlation of the spat ial

distrib ution of ra infall intensit y ) ~~ anteuna’~ The links of t his

range, bes ides independent value , can be utilized for a redundancy,

w ith serious emer gencies, wave guide lines..4.~~!ki~~the composit e use

of the means indicated L~f cssible7the construction of ;_ ~~ 1network

wit h the minimum use of terminal equipment for the coupling of ~~~

linear circuits of these means.

Page 13.

By selecting tht. ~ame values of the carrier frequencies of the ra ”io

trunks and some speeds of transmission , it is possible to prod uce t~.e

couplings of l inear  ~4~.c.i~-i#s directly in working frequency band.

For ~he developing integral communication networks is

deve lop 4-eccosed- the large complex of eq uipment for t ransmission and

commu tatio n of informa t ion, transiitted~in digita l form. It is known

that the fundamental form of modulatio~iccep tea~~~pu lse._cod~~.g...

modulation (PCM [ — pulse—code modulation )). Are created and are

op era ted in a num be r of the co~f1ntries -e~....s- sys t~~~of the type IKM—12 ,

IK N—24 , IKM— 3 0 . Are develop~ eemsa~d systems of the type IKM 120 ,

I K N — 4 8 0 , I IcN — 1 0 0 0.  Is created universal system PCN for the 
____

transmissi ons of all forms of information wit h capacity from 2i4 0 t’~~ t

960 Mbit/s .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 
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The wcrking pulse duration at such rates li~~~
’
~-r~ 1 within iiiI~~~

1—5 ns. For the und i s to r t ed  t ransmiss ion of such 
4#

4oae iia~i-ap.l#1s-e/pulses the passband of t i n € a r  circuit  m u s t  be or der ~

250—500 11Hz, and on the radio—spectrum — on the order of 500—1000
• 

11Hz. A c t u a l l y  th is  band can be obtained either/~~~~~~ the use of

coaxial cables, or /~i~~4*q- the use of a utillimetric range of wi~H.

f l n r i u t g  the t r an s a i s s i o n  of s ch nar rn  pulses on 1 ~~~~~
the length of repe ater section s to 1— 1.5 ~~~~ .~ ti i

‘q~ o~/rises the  nu ber o regeneration ampl i f i e r s , - -es~ e ~he

reliabilit y of c~~.e~+t , is raised its cost.

In the milliutetric wave band ~~~~~~~~~ nicat ions Fhc, can have th~

followin g fundamental characteristics.

Page 6L4.
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1
~~Boj uiomonaue RHHHN CI~3N (BJIC)

(3)

~JIj4ana3oN pa6o~iix qac~oT . . . 30—100 Feq (.5)
~~lUnpHHa flOJTOCbi paAu ocTaoJ Ia . . ~~OO-’- 1000 Mzq
1b~4Hc.no ityru exciiwx paiuiocrno.~oa • ~~~~ 30
(3)llpanycknaR cnoco6uocm onitoro paililo. 

~~~~~
CTBOJI~ Z~O 10000 3KB HBa-

• JTCIITHb1X T4~ KaHa-

O6tua~ nponyc EHa~ CrIOCO6HOCTh Ju4HflhItY’~1O 250 000 TeJie-
4,0HHbIX KaNaJIOD

(,~t’t1epej iaqa Kil4Wp~iTaI1HII B UH41pOB0~
•opMe: • Lt?.’)i~:~
_ 

Co CKO~OCThIO or 100 ~o
- 960 Móur/cex

c BepoRTHocTbIo oww6KK . . t~S’~vie 6wiee 10’
~y,’t 1anPamJi rno&uaJl cpena — xpyrnbI 4 son-

mo.oi Ma IOA)IC THhl I Hog c aaTyXa- (S~. HMeM . . 2-~ 3 ö6/~m

• Jj. uIHa ~CHJ1UT~JIbN0~O y iacT xa . . 15-i-20 ic.ig

L~~1n ~Io.~1y~~wIII iieeyuieft , . . . 11KM-AM .
-‘ • 

• HKM-~~PM
\.9~Mou1HocTb nepenai~iuc a . . . . 0,1 -i-O,5 nrf9\’)
(p3~4 ’axr op wy~1a npneMJthlca . . 10 -.- 12 d6tg~3~
~,p3

’X~m:weHIfe clirilaJi/wyM fl~ H ow ii6ice

~~~~i~ni 11KM-AM . . . .. . ue ~teøee 23 86
• —~~Jin IIK M-4 PM . . . ~teuee 15 86 ~~

l,j~.’) Paiuiojurne~iwe JI N IINK CU3N (PPJI )

~~ILnana3o H pa6o~iix 9ac roT . . . 36—40 l’eq c~
~~ Wupuwa no.nocw ~MAH0CTBO fl $ . . .ç~~3OO~~i-5OO M.q
~~~9isci o .2ynJieKcJibi x pan~oci~noJioB .~~ to 5-i-6

• ~yfl ponyc iciiasi cnoco6llocm ox&H orO pa-(~fl~o 5000 i~ KaHa-
~iiocfno.1a . 

• 
. • JIOB

~JO6uui ii I1~ Ofl~ CKi10Sl Cn0CO6 HOCTb .iiuHHii no 20 000 14’ ica•
H aJloB

~3 flepenn~a IIlI 4 iopM aunn a luuj poBor4
4,opMc: (j~)

• — Co cKopoc Tu.u ) OT t OO a.o
480 M6ur/ceic

c nepOcITIIOCTb IO otuii 6ic ii . .~~ ic 6o.~ec 1O~ -
~

) ~jii,na ycuJlIiTeJlblIoro y MaCTK a :
— 8— 10 1CM 6e3 npocrpa uCTBeNHOrO

‘- paauoca cTaHwIii . . . .
lQ~kSr 15—20 ?C.Il C flpoC TpaHCTBeHHhI M pa3- •

~ HOCOM • no 20—30 1CM

~~ Bun sonyJin ullil necyute fl . . . flKM.cDPM, ~.flR
onuonpoJIeTI4bIX JIM-
iin fl MOHCI4O H~~10JIb-
3O0~ Tb
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Key:  (1) . W a v e g u i d e  l ines of coamunica tion / ~~.a-awt-&on ( Y L S ) .  (2 ) .

Opera t iona l  f r equenc ie s  band. (3) . GHz. (4) . Widt h of t h e  band ot

radio trun k. (5). MHz. . (6) . Nu m ber  of duplex  radio t r u n k s .  ( 6 a ) .  to.

• ( 7 ) .  “he capaci ty  of one radio t r u n k .  (8) .. to 10000 e q u i v al e n t  TF

~~ cFar is. (9 ) .  -~~~~~~~~
‘
capac i ty  of l ine .  (10) . to 2SO~ OO telephone

chan els. ( 11) . Transmiss ion  of i n f o r m a t i o n  in digita l for..  (12) .

~~~~ speed . (13) .  f r o m  100 to ~t~C Nbit/ s. (14) . with the probability

of error . (15). i-t ic not ~~~~~~~~~~~~~~ Directing mediu m ~~ circular

waveguide on a wav e of the type H01 with attenuation. (17) . dB/km .

(18) . Length  of repeater section. (19) . the form of carrier
modula tion. (20). Power of transmitter. (21) W . (22).

- . . .
Signal—to— noise ratio with error ~~ not more~ (23). dB. (24). for.

(25). ~~~~~ not le s (26) . Radio—linear  lines of

communication/ec1rn-~.e-~4-efi (RBL [99sp03 — radio relay line]) - (27) . t o

(tF channels. (28). 8 — 10 km without the t-hree diaenniona]-/spa ce

separation of stations. (29). 15—20 km with th oo—di.e-ssien.a-A/space

separation. (30). for single—span lines it is possible to utilize FM.

(31). Siynal—to—noise ratio with error ’~~
t
not mor e than 1 0 6  for

I K N — F R N .  (3 2 ) .  d i a m e t e r .  (33) . ampl i f ica t ion .  (314) . Antenna. (35).

Po we r supplies.  (36 ) .  ~~~~~~~~~~~~~~~~~~~~~~~~ (in the  absence of close

LEP). (38) . thermal converters with preheating from gas.

Page 65.
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Equipment can be ~~~~~~~~~~~~~~~ or on mast or below.

For antenna feed it is possible t~~~~~~~~~~~~~~~~~~~ ave H 01 wi tu

complete a tt.~nu atioi~~tot more than 2—3 dB ‘~~~~00 a.

1(3
Comguunicatinq syst ems throug h ISZ ~~~~~~~ — artificial earth

satellite].

It is known that the communic ating systems t h rough  ISZ are
F divided into global and local. Nillimetric wave band is assumed to

utilize for all forms of communication throug h ISZ. For example , firm

Bell propo sed the  p ro jec t  of s u p er — mu lt i c h a n n e l  satell i te system with

the use of a series of the  l o w — f l y i n g  satellites. Is carried o u t  a t

presen~ expe r imen t  in ~ni 1liutetr ic  range  on satel l i te  -~ I U - ~ ,~-

• plai~~~4.4es experiment with satellite ~
7
S—F. Experiment and the

ca lculations show that  it is possible to  expect t he  follow

parameters of the line through ISZ in utillimetric wave band ~~ the

transmission of the digital information :
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(‘).t~granaaou paâo’nix qaCTOT 3eMAm — (g)

Cfl~TIIIIK • 29—31 I’Z14

~JijIana3oa pa6o~ux qacToT cHyTHilk —
3eu.nn 40—4 t t~4

(d.i ) ,u.n,g o6oiix HanpaBJIeHH’l B03M0)KHO HC-
noJ Ib3OBaTb 36—4 1 r~14 ~

(c)m u-puu a •nojiocbl pa.auocraoJIa  .~~~no 500 ,~1vf u~)

(7~ 4nCJ10 CTDOJ1OB (~~\io 4—5

• ~9)fl po nyC IcHnn Cnoco 6llocr b o~uoro ~~~ 5000 14’ KàHa-
crno.ia ‘00

~/)flcpc.~a’t~ uu4 pouoit uu4,op~Iawzu co”~~r 100 ;to 4€0
CKOPOCTbIO M6ur/cesc (/3)

MoayJlRuxH mecyiuefl . . . . HKM-4 ’PM
//g)MotuIIocTb nepena~~uxa Cfl~ TH fflCB - 2—5 OT np n iua-

- MeTpe BUT C HHbI
10 u H - nopn iKat ~ ’)
40 OT npu nnaMçr-

(iq) •pe 2,5—3 .~~ ~~2g—) 
-

Ko3~~ IIuIIeaT wyua -npHeMHH)c a CnyT-
HuKa 8—10 O6~~~

)
t?”Mouuloclb nepe naTq uua H~ 3~ MHO~

( 1 icer npn iHaMeT- ~~~~~~
-  pe awreuubi 10 .41

TeMnepa Typa wy~ a npiie~~iimc a Ha3eM-
-1101% CT~ HLLIIH nop~u~a 200°K
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Key: (1). Operational frequencies bands Earth — satellite. (2).

GHz . (3) . Opera t iona l  f requencies  bands satel l i te  — t.~e Earte.

(4). For both directions it is possible to util ize.  5) .  W i d t h  of the

band of radio t r u n k .  . MHz. (7) . Numbe r of - (8). to. (9).

The capacity of one s1~-a4-d (10). channels. (11). Transmiss ion of

digital information with speed. (12). from. (13). Mbit/s. (14). Form

of carrier modulat ion. (15). Power of the transmitter of satellite.

(16). 2—5 W with the diameter of antenna. (17). 10 m order. (18). L40

W with dia meter 2.5—3 in. (19). Coefficient of receiver noise of

satellite. (20). lB. (21). Power of the transmitter of gro und

station. (22). 1 kW with the diameter of antenna 10 a. (23). Noise

tempe rature4 of the receiver of ground station. (24). order 200°K.

In such av~raged parameters of system and for the

climatic zone (average intensity of rainfall — 5 mm/h) supplementary

gain ~~eeg-t-n must be not less than 15—20 dB. Without this reserve the

communication line can be disable~~ft 40 h per annum. However , t h e

applicat ion/itse of the diverse recepticn,Lp-e-oced ure on 
~~Le order of

20—30 km in distance lowers time of unfitness for/~~~.k to 10—20 mm

per annum.

Page 66. 
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Technical bases of the creation of the aillimetric lines.

• Contemporary radio—electronics industry virtually mastered and

• approached toward the issue of active and passive .sqe-i~paci4,’devices

- , of ailliwetric range, on the basis of which it is possible to create

- 

• 

the aiiliaetric communication lines with the parameters indica ted.

In many countries for the waveguide communication lines are

developed special circular waveguides cm wave H~~ with attenua tion in

range 30— 100 GHz on the order of 2—3.5 dB/km . On their basis are

construc ed and tested experimental lines u~ to 20 km long.

Pla he const ruct ion of wa veguide  lines with  l eng th  up to

se veral hund reds of kilometers.

Are developed t ,t~~~~~~~~~~~~~~~~ of transceivers f or

• am pl i f icat ion an d regenera tion in the millimetric wave ban d of

signals IKM— FRN at rate to 960 Nbit/s. These transceivers are created

_ _  

CS’-!with the application/mee of the newest seaico~ ductors SHF (9-O~ r
O)
~ 

—

superhigh frequency] and integral SHY .quip.cul-t/devices:

avalanche—an d—transit ~~~~~~~~~~~~~~~~~~~~~ of Hann, diodes with the

barrier of Schottky, iicro~~~~lcircuits, etc. Are developed also
- tubes with the traveling wave at power up to several dozen wat~ ?

• 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -
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Is created 4y t-h-e gam~I~f very high speed integrated circuits

with operatin speed more than 200 MHz. On their basis are dev(21()~~~i

the s - of terminal equipmen t with i .pulse—cod~~~~..

modulation for the transmission of the different forms of

in formation.

Are constr ted and tesS4re ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

capaci. of several thousand equivalent telephon e cha j.L~.

Are investigated the statistic4~~ of the t-~Ee-e dia~nciornal,/sp~~~ an -i

time/t-e-mporary distribution of the rains, which determine fadin~j

signal and , therefore, the fundamental parame ters of the lines.

~~~~~~~~~~~~~ ~~~~~~~~~ 
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