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' bl CHAPTER II 1
A
§1 é. ) ELECTRICAL EqUI?ﬁENT.of_the HELI?OPTER
A A. GTNERAL
!Tfft The electrical equipment nf the SX-15 helicopter conaists of
[' t - electric pomer sources | ‘ '
E . : - - electric power consumers /recnivets/ )
a; Electric power sources sre: GSK - 150CZ generator, and a
%; 1241C storage battery.
- A ground suipiy trolley provided with a storage battery
3 is used also as a cupplying source.
;t; The board °1ec*“ical network and units are protected by mean1
fﬁi; of 12 bimetallic automatic fuces: by the help of € automatic!
g;_ AZJ circuit breukers and of 6 thermal fuses F¥-2 type with
?755 “B2-00 baces. Twos ..75 fuzes are placed on the instrument
.(f‘i - pznel. Other automatic and trhermsl fuses are installed on
éiﬂ%‘ o the starbcard switchboard. The whole board netwark 1is divi-
Eﬁ' ded into & circuits.

- o—
w
L

B. ELECTRICAL BCARD N :TLOBK of the HELICOPT:IR.

ig | Bl. General informations

%f o _ The S¥-1 helicopter is cut’1tted wiilh a emgle«:able 5
4§'.% ‘electric system with a supplying-viltuge eaual to 27,5 Volts| E
éi-}i D.C. A1l metal parts /mass/ of the helicopier foirm a commcn: t
T minus for all electrical units. ' Sk
\ : . Network connections are made by means ui NNAZINEEPENERVZENNG %
gf'i - BEP%L catle, C,%R sc.nx = & so. mm cross section area {
ﬁﬁn;; In order to facilitate the install wtion uf electricey cir-

5 = cuits, all leads have, be:n assemoled in. % hancae? cablee E

2}' : ended with terminsals én‘/ar sonnectors /Fig. 1/.

P -t In order to protect ihe bunched cibles wgainst mechani-

?:' . cal Adurage, the bunched cables are putl ingide the vinyl chlo-
?‘;’, ride tutes. Places resuiving epecial protection are wrapped

?;"( © 7 .na sewed with "dermutin". /lesther imitating matavrial/
’F"\ Following network sections are screcned in order to

?': protect the radio units araincst noises und disturtsaces due

?w to eleciric equipment operation:

f

i USECREI, . e wem = - . im eaem p— ‘3
— e —— - e e e ae e,

T NO FOREIGNDISSER ey S-S
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" 7.4s-1 cable

9. ¥-20 cable.
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-
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8. ¥-15. cable

means of typical /stanﬁardized/ 410 NG dbya,/ ig.2/ -l-uhl"

© used in S¥o1 helicopter einctrical

.1. #-14 cable =~ from the generator to the voltage reguiavOr I
' ‘ and the starbdoard swltchboard. gz
. ¥-13 cable = from the voltage regulator to the filter. §E
3., %¥-18 cable - from the starter ignition coil to the magn°fo.‘P
4. %-17.cable - from the 2 PNP—47 switch t6 the starter |
_ ;_ . ignition coil. . ' ‘ g ;‘
5., §-19 cable -~ from magnetos to ignition switch. N e
6. i-8 cable - from the windscreen wiper filter to the - ]

motor. .
-~ from the artirxcial horizon inverter to
the indicsator. : :
- from the r.p.m. 1nﬂzrator generator to the
" indicator..
- from the UKZ<5 indicator to DwS and P-1
transmitters. From UXZ-1 indicator to
F-1B, P-L; P-15B transmitters. '

B2. -~ Cable fastening. ©.

P et had

The bunched cables are fastened to airframe parts by

tirzamead cetal baod /Fig. 3/ ond cblorowngl dape and eyes.
"%G clip consists of a base with two hLoles for clip . -

fixing, of an upper hinged cover and of a epr*n& fastener.

The clips. have following advantages: o ;
a/ They shorten the u;éCvr;CaL sysien 1nstallation and dis-
nantling time up to a m1ni’=~. ; SR *
b/ They enable the fastening of cables in places uhere the
“access is posssible for one hand omly. _ e
c/ ”bo fastenlng of cab]es is firm and reliable.

-3

R

two-pin and-iéjpin connectors have been
guipment in orﬂgr to fa~

Staniardized SR

cilitate the installation and‘removal of electrical equipment

accessories and un1ts. B
The connector ig designed to enable to take out from r
- ,

the Szd the cptional contact ﬂl” ~ith- soldered cable. To obi-

tain it is necessary to unscrew tte rear nut, then to take -

out_the,fsstening sgpring and the insulat ing insert.

.
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The connector consiels of t#o parts conrected together “

by means of a coupling nut.

The carrect connecting of
r on the connector andé by ti:e help of, a

pins with soukets i3 enadbled

3

y

4

§

by & protruding‘ca

.-Ahi i Lo graave lwcated in the connector socket cap. : !
fi iR B . Pins /plugs/ and sockets are locatcd in an insulating Sk

B ! .Y

the insert being placed incide the cap.

g : . irsert,
' ' " D Leads of bunched cable -are soidered to the rin sleeve or to
L

3% Pt the socket. .
: s Joining the vinyl chlorile protecting
braids is shown in Fig- 1.

c2R connectors have following advantages: ’
ection of elecirical

tubes ani screening

[ S

o ' - they enable a correct and easy conn
) 2 :T. circuits.
E ‘- they facilitate
. R ctrical equipments of tne helicopter.
: A begides 3R tiwroctors, following joints are used:
P 1..B% and 75 K two - way clips /Fig. €/.
?-3 - 2. individual connectors type IR-1 /Fig.5/
£7 s ) 3. special connectors made accoriing to drawings o

the inetallatiom and dismantling of ele-

© et 44 e Ao

f instru-

mi. ~r> | f. 1 ment equipment.
B : ? “g§ . Minus fasteners according'to instrument equipment dra-
" i ‘i;a fv wings have been used in order to facilitate the comnection
' ;:Ji 3 of minus leads with the helicopter airframe metal parts.

I ¥hen connecting it is necessary to clean the fastener,

base and the place om the airframe part so as to obtain a
é‘ ?;‘ metallic shine. It ensureé a good electric conduction..
e The fasteners.are riveted to the helicopier airframe.
atle connecticn of

+
-

al

U They enable an easy, firm and reli
minus leads with the helicopter airframe metal parta cnabling

at the same time the easy and quick dismantling of the ele-

ctrical system.
Some minus leads ere connected directly under the yoke

ccrews or to the airframe screws in order to facilitate the

o installation.
u A1l contact points of ‘minus leads and airframe snould

A%

IR (T
v .
oo : '
PO,
e aae t st A@7F €

y T
' Lo ve cleszned so a3 to obtain a metallic shine. It ensures a
. guch electric conduction. After installaticn, all these con-

ct points should be painted #ith colourless varnish.
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tr Fl-_qé' 5zR pin conrnector
- ;' : : £ Sleeve. 7 Insert
[ 2. Sleeve with a flange. 8. Jnsulating insert.
o 3 Nut. L ) g jnauiabng insert,
L 4. .l%siening_ screw. | 20 5pr}n_9.
¥ 5. Screw. " # Pin
: * 6 Screw :
— [ _ SECRET-- 11— e e e e
i o
“NO FOREIGN DISSEM ~ = ——r =~ e o

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA- RDP80 00247A000500490001 1

e,



- — ——
13

Declassmed |n Part Sanltlzed Copy Approved for Release 2013/1 1/18 : CIA-RDP80-00247A000500490001- 1 .
NO FOREIGN DISSEM #ﬁ

50X1

i NN

~—e
-

: N

v’v-—-'--»-.r',-x;}'d*

‘connecler

| fig5 IR individuol
4 Pin

2 Sleeve

“ys a4

S aaret
ot

R

e SR P
DRSO,
[/
7/
/
/

R ade od
¢ 3
<

|

!

!

i

.

PRE TR dn s sl ol R T e oY - SO
. KR . FREEE R AU | ‘..“.‘.v.- Paits .-‘..'

.‘.'._. Fig6. -k iu:;'-_wa_’j.A /'astf?ninj CIZI-P

A 4. Base - .

e 2. Housing

e 3. Hut.

> 4. Insert

P 3 Hasher.

i

oo

; . 40

SECRET 1 —_

rri - e = - = ‘--w--A-——f;

L CRL R —NO~FOREIGN~DISSEM - i et -

Declassified in Part - Sanitized Cépy Approved for Release 2013/1 1/18 CIA- RDP80 00247A000500490001 1




e ... mmmmme ‘ {
Declassmed in Part - Sanltlzed Copy Approved for Release 2013/1 1/18 : CIA-RDP80-00247A000500490001-1
- ‘ NO FOREIGN DISSEM %,

e et 2 e e e

- ___..‘ + e e

v'ruo-*
R
[ ol

-

— oz e

T | 50X1 1

nd emzcification.
B4, Tlectric natwork units rarking oo 5 c

5 LS et WAL S ¥

Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA RDP80- 00247A000500490001 1

5 % sotyical eauipment units are murke? with num?grs e g i
;,_ T vad ) Q’Q ; me. m ]
. ,rder to facilitate the u=e 124 “171n: rasre } %
g
: '8 K '
' SPT CIFICATICN v:ExR1 .
T I-vI1 b
fuses y i}
L GSK -1 s .‘l
F 1. generstor ’:“ _3000R i
wr " i
¢+ maing filter L . fé
3. voitags regulator ;;‘|”~ o bF
: 1 4. storaze battery 4 7if;'20 ; '
?, €. atorage battery sccket v i 3
1. 6. storage battery automatic circuit . § :
1 : “ ‘ AZS-% S 1
b breaker fuse 740 : 5.\
L ' Sza- A
3 7. voltammeter shunt oo
4 e WA -240
. 2, voltammeter VEI-T 1 k
ALod ‘ rE. .
¢, port magneto Y LT i ;E
N 1 i
3 i 4. starboard mazneto 716 o
. 1i. gtarter iznition coil A2 B
S sbe Stat’b - 2 PNE~47 .k
: 72. switch . K A
t ] ) o 5-5 N
f" 3. gutomatic fuse - igrpition switch ;V 1 ; E
: , ' ch - L
. .4. ignition swit 7204-307 F
v 1. ground 'supply socket 150 .
» . nhp g Iy
: 1A, Pitot tube %-45 r
- Pk
17. Pitot tube switch e i 3
: 18. ccckpit ceiling lamp v % 4é a E
] o 1. cockpit ceiling switch ;_. ‘ 7K _-! éi
:fi 2. portable lamp socket . LeRE A€ b Eg
- . 3 1. port cockpit 1ight R I ¢
k 3 # ) : KISRK-4¢ :
‘ 1 : Z¢ . startoard cockpit light s 1
1 , "5, por% pesition light B~;C 4; 'i ]
S _5. sterbeard position light S |
b #7. tail position lifht ;- - i
! -
Pl 3, two-way Testener :BKA ‘ 3
" E' s, aignal light button - ; ;
} . 0. zutom.fuse of position 1ight circuit . ; {
1 f a A : -
i ' breaker S a1 !
! 1. magnetic corpass light “: . '
3 i RL; 'ﬂ"’- .
12. zarnetic cempass light resistor ey Pood
713, élock heater ARRE -
_ -5 : : -k
a ! 1 LN
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"5& .clock Heater switch coan | 1:
35. generator excitation switch PU’«‘(J)-48 - ‘ E
27, UF fultra-violet/ light resistor fport/ 4 - . A
-3 . UF /ulira viclet/ light for the starboar " Pl
4 . T /ultra—violet/ light for the por co 4: o
H P (‘z- - L yls
3 etrumaent panel part . feqes T ‘
o fl! : 3¢. landing 1ight e s SRR
- i 12, fuse of the larding light circuit breaker AZ-l LooE
12, e |
1 »1. fuse of the taxying light circuit bresker—AL B £
& S © Tp-160 |
Fi (2. taxying light P :J_, B £
i E: R 42. collective pitch indicator Trs 1tter v ' '
L,_ ;A‘\‘-.‘.'%'?; A’:‘Q. collecutve pitch 1nalcat01 W ‘ li‘zy;';’l
P ?" g 4%, 0il dilution s¥itch , ‘e 17
) c Ry ) 3 BE-] 7
;lv e 6. fuel contents gsuge transmitter - 1177
}" ﬁ 47. fuel contents gauge indiwator B=S
4 C . -4
- f- 13. fuel contents gauge switch EGKE‘A?B :
® E :¢. artificial horizon. ' AAG 15 ;
ﬂf & T, 'artifi:cial horizon inverter fzs-l‘ ‘
3 ke c1. zytificial horizos switch fus2 - ;
', 1k
. " T LAY
> e c;. longitudinal trim transmitler U =ad
LN Yo . -
% gp" . t7. longitudinal trim mechanical indicator Uzp-a1 :
R k’ ¢5. engine r.p.m. indicetor generator 4us-4 -:8 : i
bl 2 ST . : ) 27..-4- i !
P ‘-’;’ T %. engine r.p.m. indicator dicator 4UG-1-48 - |
= k- £0. generator of rotor r.p.r. indicator Ir1 |
{’ \ 41+ individual connector of the taxyirg light N ¢
\. —Q E
— B2 &7. cylindar head temperature transmitier rors i
. . )t f%. cylinfer head temperature indicator -5 onsal |-
4 - 00 ) S2R32F128s21
E E‘“ S 44 . le~pin connector e .- . |
407 5’1 £0) ~+ . 12-pin connector o e kzm il?‘:;s i
R T e h . . . c L
A BE 65, 4-pin connecter Ay . ~ SzZR2BP4NSZ i
- 1 T f1. potic. dEGTP . nuross STitch fuse AZE-5 .
1 NN B S “the port cockpit light 1R-1 i
> , ML Y 3. comnector for the port cockpit Light . o
i Kyl T 29, Pitot tube cunnector R .
o O PN 0. 4-pin connector of the rear part % 2R OPRANC 28 |
= | O L'_A'l ;l':“?'; 71 . Iwo-way fastener. 73K '
el EPS -
' B ) 73. conmector of the port ultra—violet light IR-1
A B4 - ;
: : . 75. 12-pin cennastor Jupper one/ szzpnhd Y
; : b i, , : - .
" o - 14 ] }
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N
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;
X
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.
-
T
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5

e PN
.
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6. 4-way connecting tast

L. ¢
Sl 4-way ccnnector
three~pointer engine

[
L.

=2, oil pr
T.pointer inlicator
35, 0il tempsrature tran
 ipaicator
04, Fucl contents gauge.
3-pointer indicator

9%. three-peinter indicator fo
e transmxtter of

56. oil pressure gaug
3-pointer indicator

37. oil t mperature transmxtter of 3

indicator

" 88. oil pregsure
3-pointer indicator.’

8¢, Easd switch fuse of
SRR
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7. ultra-violet JUr/ 1ight
. fuel reserve signalling light

4 —

L‘

|

ener
—esistor /ste

2 -way connector socket

indicator

gssure gauge transmitter ot

rboard/

frcm

smitter of 3-pointer

transmitter of

%

" gauge transmitter of

n}r ok

r the geardox

-

"pvi ter

PR ITSSERTE

. P".l

. 50X1
75-
RUTO-48

S¥¢-51-

MA-2904 s«
T6-K .
VE.2-1

P-1¢€B

P-1B
UR -5

Pl

p-5
AZ5-%0

Q. 5N sOuket MR 250!‘1 ot T 13;:41 ied,
@, fire datecting warning 1amp o  :Kv" _;4_
- 93. Fire extinguisher pushbutton L ;254-336.

94. tastening p}ate ’ L- | Seriany
; F5f relay_ ‘E'i-lf'; ;,' f, o

Iill!!liﬂiﬁihl ' e . IIHMIHEEIEHH!Blll!

7 thermo—signallinp device contac?lpnipy. .pimetall;c

“8. thermo*signalli" dovice-contaes point terzzlin

89, thermo~signa111nn device centnact puini - '8 gp»_ . 8

100 thevmo-signallln "devies con;act pging‘ : .A;;:;ce

*101. cartridge on -the butv;& . B3
: 102. electromagnetic Vu;va for 011 ‘iYuuion W%R—3
gyetem .

=3. s; ST . ﬁ

104. PAG-1F inverter_connector - .ZS-K

10%. windscreen wiper gwitch-fuse _ .iﬁ*‘:x )

106. windscrzen wiper maina tilter.- ;St;
‘107.'§indséfepn wiper electric mozor

=P

Lo

t
N

wsonns

.
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T 17 % WAt e -
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mem
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S {5
I St 408. anti-ioinz systea switol fuse AZS=1D G
[ & o, anti-icing fluid punp svitch orpy-20X1 ?1
%, a 4110. ati-ioinz puny sturting rutton 5—K Q. QJ
; {nd 411 sati-loing pump atartiag switoh £=25~h :r
i %g' ’ 452, anti-dcing fluld wvump ogeratiog’signgl_ N {:
;‘: laws o _ _&h=10a it
s 413, anti-toiag fiuid operatlon ciznnl light SuC-J1 [reex 5t
-k 414, anti-ioing puwap . 3Ci=1 - Lk
-ﬁv " 445, cooktpit o2iling laap gwitoh fuse __AZS—i "
ﬁ} 147. Redio compartuent 1izht Kn3-39
£ 116, Hadlo sompartment 1ight switoh i=a5 |
?} 41y, Razilo oompass autouatlo fuce AZS~2 i
EE 420, Port pos. 1izht Telay D5 e=210
' . i21. Rewote oontrol box of AREK=~D o ARE-5 sel
—-—3122. Stsrboard pos, lizht relay. - 1 e=210
<3, Fastening plate of sturooard uos.- ' i
lizht relay _ JU7200~27-3 i
124 . Radlo comportifent lizht - AZSBK-45
1£5. Indiv. conneotox of ARA-3 ligat JR-1 *

426, Pos. li<ht at the =ttrboaru 1itter BALO=&3°
1:7.*Pos. 1iznt at the .vort. 1itter  BATC-4D

428, 1adiv. coanactor = PAG - I# ) - d3-1
429, Mo—cleamp Gistribvutlon ylate 0 73K
130 . 4—pin connector oot SER20 PE4:SE8 .
i 434, 4—pin coaneotor ' zI‘éOl’Jr-azB :
232. Starboerd litter pos. 11gnt switon W45
433, Poxrt 1litter p0S. 1ight switclh V-4 5 ‘ 4
{34, Starboard litter light .- P39 .o
135, Port iitter light , ' P-39
2;. 36. Clamp aAL:ie of port 203, 11zht relay : u7200-&1-3
jfﬁ' i37. Radio compartuent iight ocnnaouo; JR—1
R * i3u. sterboar s0s. lisnt comaeolor Ir-1
é* . 139 Port »o06. 1iznt sonnector .JR—1
g* _ 140 . Yort FOS. 1izht relay conazctor o JR-=1
; ] ﬁ',f 5. Svecifizaticn of cables. -
< d AR L) A e e S T T .
v _éjdf;*ﬁ Aal oab.es are mariksd by nwHers and letters in
’ e oy order to fuoilitate the ins tallatioa, removal, troudle
L a &ﬁz' if . ehooting and replzosient. lore—vver o y&ayl chloride tubs
)? i €f _ :u /oondult/ 1is sut an every ond lead, tha q:moui. bainy
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Ta

Z . RS
- o 5
2’# ; '.‘c |
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L . s0x1 | {i
H : i
. S - thermometer : P 3
! { ] . .
' 19, ¢ r.p.m. inAnicator /tachometer/ ' PC \ E
= . . - i . ;
{ 20. | re’ic transm.—x-eceivex»,r.md.uc.v—-r.omp-L‘ﬂ“t ! »RZ.RW : :
1 \ . v i 5
b2l ' raiic- R - ompass E fK i‘ *%5
| e m——— . ok
1 4 e
1 4
\ i
1 i
i i
i 3
: i
g ]

i
i
i
24. ! fire extinguisher
' gnti-icing device and wirdscreen wiger
‘ v

R

b

viuyl chlor1de tube ,conﬁu:t/ form a marking appropriate ‘

T

toagiven circuit. o0
The first cipher behind the marking letterz gives the '

cable order in the circuit /it depends on number of cable

B ce:tions of which the given circuit consists/.
. The second ciprer or lette r placed after a streak /-/

-

i i : J N ™he first two letters written on the cable and on the ;

indicates the number of .erm‘nal shich should be connected

Py " to the cable.
} 1. FTor instance, let us sonsider a cable and a vinyl chlo-

N ride coniuit /tute/ marked zs follows:

1 mron

PBl -3
length 25 mm.

Letters PB 1nd1cate that the cable belongs to the fuel sys-'
A B tem circuit, the cipher 1 indicates the cuble order number
- . in the circuit, the cipher * indicates the number of tuvmi-
= } f ' nal, which should be connecte¢ to the PEl-? zarked catle.

1 Numbars of connectors 2nd sccesscries, which are connecJ
. ted by the cable can be read in the wiring diaZram.

" : . Karkings are written on the cuble and on the vinyl

] . chlorlde conduit by meuns of unvsashable bluck drawing. ink.

/contuit length is equal to 2° on/ .
Voreover, Yuralumin cheets with bunch number are placed

on all bunched cables.
Trhe full identification of eiectrical system is possible :

.unly by the help of wiring Aiurrsms /Tig. B und </.
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B6. unitchboards.

PR asteatatnhad

men 2pe

ellcopter 18 out’itfga with a central system for elactrig - %

ERty =3

Ihe h
power dlstribution.

The electric power d
the Stérbcard switéhboard.llts wiring
Fig- 7. o )

A central main cable is supplled by 1ndlv1dual current sour- L
ces by means of ‘following, “cables! ' : ' 9

R i

jstributing device 48 located on
diagrem is shown in

i

1
AT s A o e it g T )
P B

?:75%;- e/ 1G cable from the inverter
T b/ 16 cadble from the storage battery through the automatic !
E;‘ ‘use type A?‘-*O. . . ) '
gl_ ¢/ IN cable from the ground supply socket ‘through the :
&”? RT-40 relay- L | :
;*; The Purrcnt is conducted from the main central cable to
£ a part of electric power -cogsumers directly by means of 6
. -2 fuses. No other leads conduct the

leads protected by PW

current *rom the. central mai
er to the rast of alectric power co

n cadle to two auxiliary cables
and furthe nsumers /recel-
vers/ through the AZS sutomatic fuses. o '

The right sthchboard is extruded of dur
e switchboaré upper surface,

alumin. Accessories

switcnesd are inctelled on th

and
e The sige flanges serve for fixing the switchboard and fasta-
nf ning-it to the helicopter airframe in the cockpit.
ens. In the

The swit"hbcard ja fasiened by means of scr
r the cockpit 1amp'

Nl L
RO Sl e ol Pt ’
J’-' Crer e we T A i

. upper part of the s*itchboard a holder fo

type KLSSK~-45 is installed.‘
Below, three ranges cf 1}
/fuses/ are 1nstalled /five switches in one rangs/.
The suitchyare mounied so that their ;evers protrude

~-45 and AD automatic °witches

out of sthchboard.‘

Plex1glass protective limiter
the- leverc and protect ther

3 are ;nstalled over the

vy

gwitch levera. I‘l’\e,\] separate

é; , i, , ; against 1nadvertent aaitching on. . A
uF : E15»?; o Under tpe_sth»hes, a panel 1is mounted It is provided
o ‘:%5 i‘i with a rbzastad RUFOS2z-45 type /upPey " part/ for the ultra-
. B | & Jyiolet lights as well as with a RIK-49 rheo:stat./cen_tre/ forj .

- : =y the magnetic compass light. : :

. i,‘ R Under the panel, a hinged cover 13 lnstalled outfitted
S i v?_ B nith handle and lock. When open it engbles the access to
o o smm

i
o
E’_—-_H,-_..—M" Ty R :
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the fu3zes whiCh are instalse
in one YBNES.

The board network
'lexzble leads.

4 on the cover inner

fuses_arevinstalled they are conne
main central cable-

fuses by mean3s of thin,
:The oil dilution switch is mo

the hlnged cover. : . © s
Four pin connectors type

vica &nd ma1nuenance. the
ctions %o the helicopter network.

jnstallation and rem

NI

~ &
Lo T2

e
4?,{?_»_“;7

at the starboard side of the cover,

in the cover ‘lomer part.

After ‘having installe

o] connect its conneutors

1f 13 necessary t
onnectcrs. :
titted. w;th

ter,
bunched cables ¢

The  switchboard is out
tch, rheostat or fuse.

placard

every
. form of metal plates

Automatxc ci

- - puigeiy L Kot

—.—...-.—

Bi.

The au»OTat;u circuit breakers 1nsta11ed

ter are Operatlng at &

Pt

-;E , nominal current 5, 1G, 15 end 30 A. They serv
2; . ' nitching off the slectric power, consvmors in case of 4
T . rouz overloading and short-circuits., o
?? o " The eutomatic circuit breaker - /Fig.

TL single-po*e circuit breaker, bimetallic P

automatic disconnection of the i

AZS a'*omatic circuit break
The circult bresker ne

The case is in two parts.
e and fixed contactors

er.
Lhani«m is placgd

o
)

STy
"

~
»-

s

At ST e

L — - o——-— =

A4
SR

%

e AL LT T

In the éas- lower part /1/ a bimetalli

{' ‘ovabl

. "gide tue case upper part /8/ as well B3 the
. spring /15/ and tex+ollce pin /’ 3/

i? and off." - -

1

urted on the pcrt s

gzR are used to rac1litate
oval of conne«

Two of them are. nounted
tao other are 1ocated

a the hxnged cover on the he

These placards are made 1r o

with lumincus inscriptions.

rCth “redver- tyre AZS. o

direct. current voltage up

10 / concists of a
-late,. enabling the
nstrumen* protected by the

/16 ard 17/ are placed in-

for manual aa1tch1ng on

1
- 50X1
side. The
cted to the

ie oonnected with the

ide of
y i
the ser-‘

1£cop-
thh suit°b1e

s ccncerning

e

on the heli”op-v
to 30 vV at’ '

e for automatic
ange-»'

ins1de the ‘case .|

jever /14/ »ith

¢ prate /22/ is )
15 ccune c-
of circult brea~- -

ation when

1oading or short -‘

|

. — e AR A A T S [

et 'T“m':.:rz_-—-qgf' Y

installed: The plate is toucning two 1imiters, it
ted with two terminals /23 ard 24/ led out
ker case. *

1 Tha automatic circuit breaker starts ltS oper

! the bimetallic plate is weated dus to over
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g C . . ; CL 50X1

~

Y
h

® %' 4he fuses which are installed on ihe cover inner sida. The

SRR
X T fuses are installed in one range. they are connested to the

main central cable. The board network is connected with the

fuses by means of thin, flexible leads. )
. The oil Rilution <witch is mounted on the port side of

the hinged covers . N
Pour pin connectors type szR are used to facilitate the ser-

vice zn? waintenance, the instaellation and removal of conna-=

ctions. to the helicopter ne.w0rk. Two of them are mounted

at the starboard side of the cover, t#o other are located.

in the cover lower part. . : ' '
After having installed the hinged cover on the helxcop-

ter, it is nefessary to connect its conneutors with euitable

unched ‘cables connectors. : ) i
The suitchboard is outfitted with placards concerning

every switch, rheostat. or fuse. These placards are made 1n .
form of mntal plates with 1uminous 1n'criptions. : ‘

B7. Automatlc circuit breakers type AZS.

- - — - - —--.—-o—-——-- - T

matic circuit breskers 1nsta11ed on the helx.op-

The autou
ter are operating at direct ca*rert voltage up to 30.V at

nozinal current 5, 10, 1% and 30 A. They asrve {or autcmatie

switching off the electric power conéumers in case of dange-

e
.

rous overloading &ané short-circuits..
The sutomatic circuit breaker- /ng. 10./ coneists of a-

sihgie»pole circuit breaker, bimetallic plate,. enadling the
automatic disconnzction of the instrument p-oteqted by the

B3 D

v

|

1
1
na']p'

{
1

.
|
J

e

.

AZ5 automstic circuit br~aker. . )
The circuit breaker mechanism is pla»gd inszd tha case.

’ /}f' :

=
E gz o Q
e

e

\
'
R . Dieau s
- LG * - gas

0
o

The case is in two parta,
povable and fixed contactors /16 and. 17/ are placed in--}, .

"gide ‘the cese UPPeT pert /8/ as well as the lever . 14/ with
apring /1%/ end textolite pin /13/ for manual sritchlng on

N
=
!
k-‘:-v “ N,
L]
~

R

q{s o

1

o
AN
’
b= -t

ol

st

vand‘off;-i_-' MR : o
In the caze lorer part /1/ a bimat;llxc Flate /22/ is
instailed. The plate 1is touching +wo limiters, it ia connac-

tad with two terminals /23 and 24/ 1ed out of circuit brea-.

TR v o bt (8 T e ¥ ;
& ey 2t LA
-t o

'
k)
e
\N:
T
A,

ker case.
The gutomatic circuit breoker starts its cperation when

" 4the btiretallic plate is heated.due to overloading or short -
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‘ 50X1

N ..
. o
-§ -circuit, Owing to this fact the binetal‘ic plate deflects
% releasing thus the ratchet.. - “h
.'3 To facilitate the gutomatic circuiﬁ breaker use in ,
S darknese’ the lever i3 outfitted with a luminous eye. .
'g i'he'_ﬁoun'.n&‘l. voltgge:is equal tc 28 Volts D.C., the mex.:
e admissible voltage is 30 V. The switching off current at ' ’
§ S+ 10, 15 and 30 A 18" equal %o 1,3 nominal current. -
h The breakdown voltage of the autom. circuit breaker in-
3 sulaticn 2z equal to ‘00 Volts at 50 c/b frequency during -

e

1 mint -2 " T '." S - - b '\.-
The A 25 circuit breaker uervice life is equal to0 10. 000_

switching procedures /on and oft/ at: nsvinal current. nomi-

"
aRY

ey
’ . _ o~

' nal voltage. real load. - " " . i
' The circult breakers are Operatxng as folloms: - -

A 255 circuit breaker ensbles three breskings at 1000 A =hort7'
-circuit current at 760 mm Hg and 20 deg.C. -7
AZS 10 circuit breaker enables three breaxings at 1000 A
short-cire: u1t current at 750 zz Hg and 20 deg.C. Co
A7ZS 1% 01r0u1t breaker enatles three breakinga at’ 1800 A
short-circuit current at 760 ma Hg and 20 dez.C. o
AZS 30 circuit breaker enables three breakings at IGOO A
ehort-circuit current at 760 zm fig and 20 deg.C. - ',f
AZs 5 circuit breaker enables tmo breakings at 500 shorte

-ﬁ"!“?—’,f(‘. oy
. By

AN

..Jr“,“

. N —circuit current ‘at 90 mm Hg and 20° C. Cel ' "-'-;.
: . 22810 circult breaker anables two breakings at 500 A chort-t.
AL -circuit current at 0 mm Hg ana-2¢%C. 0 R f"§ <t

A
Kt e 1y

AZS 15 circui‘ bresker enables two breakinga it 100G A short-

) —circuit current at 9 mm Hg and 20°%. o
Y AZS %0 et reuit br““sr enatlea tuo braabings at 10C0'A ahor{—

) ~circuit 'urrent at % mm Hg and 20 c : ﬁ': },:"JL:

b i

r
wa;

27 e

yolhovd o3

 The autowatic ciruuit breaktng time is equal to 5 sec
at least at ¢ =0 C tnnperature after hea*ing 15 min._at no=

Feiged

minal currents . . - - L . .
';f - -The weight of A25 aut omatic circu*t bresker 4933 no*'i;'

’

‘exceed €0 gm.. . .- o . T . .
The AZS circuit Sroskars T3 3ery caable within Ene umbient
air‘uemperature_range + 6% = - 60%C at relat;ve-humicity
up to CQ%,‘at‘pressure equal to 760 — %0 mm Hg. .

" The AZS circuit bregkers are fastened by means of tao
hiah cecnnaecting the leads hold the terminals by

¥4 scraws.,

| g
A n e e e e ’ ': 11‘
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F hand in order to avoid their releasing. - 90X1 i

s The positive cable /plus/ should be connected to the
: terminal connected with the fixed contactor /marked with "4 "/

. It is-forbidden to hold the lever in "on" pos1tion, sin«

ce, the circuit breskers have no special disconnecting me- !
chunism. The switching on should be fast without holding the .

RIS\ e
Nivgaia -

dy B, vl
HIXEAR P

lever in "on" position.
The defective autom. circuit breaker should “be replaced |
H

by a new one. Do not open ilhe circuit breaker, its overhaul

i L
-:-.ju?ﬁ {

or adjustment is noil adritted.

ERE i RN e

Bg. Bon*ing.-

N

: The helicopter airframe serves as a winus lead of the
electrical network: in order tc ensure an égual electric po-
tential on the whole helicopter, all metal parts of the heli-
_copte:r asserblies /tubasy control levers, hinges, instrument
panels tanks and so on/ are'bonded_i'e. interconnected ele-

e s W
AT /e

i
{

ctrically in a relisble manner.
Th order to dnm1nish noises and dlstuzbances in radio

transmiszsion and reception, all movable connections must be

bonded if these conne*tions can cause sparking.
¥olluwing helicoPtnr assemblies should be bonded: /*1g.

12 and 13/. .
1. both helicopter control systcms /’or hands and feet/

i

s
cew,
L1

mer
Y

2. fueL ‘system
3. 011 systen
. 4. engZine assembly -
. lan3ing gear assembly

6. inqtrument panel , :
w
7. radio and electrical ecu1pneﬂt wnich requlres bonding

8. main rotor blades with rotor hub. 4
Koreover; all ‘conduits, braids and protecting tubes of

electric und radip equipment leads sre connncted t0o the he-

licopter airframe metaliic mass by reans of fastcners. e é

"The helicopter should be grounfed during purking tiwe. 0
to the port framework of the lan-~

The cable ahich is fastened - E
ding gesr ctfvgﬂ be driven into +he ground- ' F
? 3
[} :
1 K
- 24-- :
- e e e e e {
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B g - ' :
%f;é L _ - 50X1 :
13 Fig. 14. Circuit No 1 :
I.J«f‘ - Y
24 1 - GSK-1500 generator :
:i‘ 2 - SF-lA filter o : i :
3 ~ RK-1500 ® voltuge regulator ' 3
Ei'f 4 - 12A10 storage battery - :
éﬁdg § - storaze battery sockets 7204-20 3
oy 6 - AZS-30 sutomatic circuit breaker for the storage battery
éi'é T - SzA-c40 voltammeter shunt
g;ff 8 -~ WA-240 voltammeter _ :
o S =« port maynato L¥L~T ' ' : . 1
% - 10 -~ starboard magnctp VEE~7 ' - 1
. 11 - KP-4716 starter ignition coil 3
. . 12 - 2P%P-47 switch ' .
& 13 ~ A25-%5 automatic circuit breaker for switching off the
= ©© ignition.
- 14 - P¥-1 {znition switch

15 - ground supply source socket
66 - four pin connector *ype SzR 28 P 4 N Sz &
35 - genorstor excitation cirpuit breaker ¥=-4% S

6% - SgR?2PY2XS21 connector
)
75 -~ SZR’LPl?Nqu cornector
JY% - ET-40 relay /storage battery switching/
o 94 - cable cleat /cable fastening plate”/
- - ‘——-—‘_ - = - B
' -3 o
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C. fCIRIUIT Kol
The circuit No 1 /Fig;-l4/ consist of electric power
sources, instruments for measurcment of electrical parameters
voltage regplation instruments, electrical poser switching
aasembly, eﬁgine ignition syatem.

a. GenoratOr 65K -1 £002

. ¥ain source o’ electrzc porer is the GSK-1500Z generator
- — =~ -The GSK-15002 is deqigned for direct current. - . N
It is designed for two continuous power velues dependent on
- the kind of cooling. The generator continuous power is equal
©5 1000 ¥ in case of own cooling /Fig. 15, band without
_ conrectlng moutr/l The generator continuous power is egual :
) " to0 1500% in case of supplementary ceccoling besides onn cooling
' /Fig. 16, bdand outfitted with connecting mouth/
The kelicopter is provided w1th a generator operating
at 1000 ¥ continuous powey.,
Gererator leading particulars are as f0110n3‘

P

. nom*nal voltage - - 27,€ V.D.C.

. = nominal current %6 A -

- admissible overloed curremt .- . B4 A
-~ overload time : - . e 2 min.

- excitation current at 3800 r. p.m 27,5 Volts, |
nominal current /genﬁrauor narmed up/ should -
- not exceed . 1,35 A

= %GS-8 /Factory mark “8'/ oxushes d.msnslons 7x2‘x22 me
T 00 ~ 1000 gm
12,6 kgs. =

- spring- ~on-brush presQ ~ florce
- maximun weight e

L)
=~

The geu-rator uons1vts ‘of ’ollc«;ng main parts: st a;br. ar=

f“mature, comvuta‘o. and biushes.
fixed outex pdlt of the generator. It

The stator is &
cf the gpnerdtor- ‘he gtator coungists 0.\. XOL'Q

Ycre iz mals Oof a qtcel tube. A steel plate
his tube, the plate serves for fasteﬂlng the

" forms & body ¢

O
194 w_'iu;-q\:.
.

——

and Eaﬂnets.
is we;ﬂnﬂ 1o

.
ey
i

-

generzator an the 2nzine. Four magnets with £o0il shunt
-

. windinzs are nounted to the yoke by means cf scCrews. )
special AlAR steel Jused in <le-

Sy

thy
S P TV N

tagnetcs are wade of
cirical constructions/.
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The shunt sinling coils are mude of enamell2d coprer

»
i
«

ST TG T A

e
-
"

wire. The magnat windings are shunted i-e. they are zomnec-
ted in parallel with the armeture winiing. P

M)

-

‘.
Ny

,

S Only. a part of armature current giss thxough the shuat.i
The armasure is a rotating part of the generztor.

Ay

A

An eleciro motive force is generated in it.

. i’;i ihe armature consists of sets of cheets with grooves %
3 : and of the armature windfinz, §
ﬁﬂ‘é Armature winding is placed in the 2rooves. E
éi f Sheets arc made of electricul steel /used? for electrical !
gf ; constructions/. !
Cb “he set of sheets is fastened on a shaft- On the sheet s2t :
E '; vent chznnele are made. The srmature haus a wave winding maﬁeg
i yE of copper wire in cotton insulaticn.. :

j Armature sin‘ing ends are ied to the collector; they '
f:ff are soldered aith tin in the collectcr grcoves. :
ff'z Stcel wire bund is wound on the armature tin*inz front %
E; i surfaces . g

g #han the armature is rotating %he steel sire protectis the i

": ainﬁing'against being deformed. The steel wire bund is 'i

inzulated from the ~inding by means of 2lectric cardtoars
insulation. “he armature wirding is fiz=d in the grooves by
mezns of electric insulating caratoard wedzes.

The comrmutator is made of separate copper plates put on

a steel sleeve. o ‘ ' o ’
The plates zre ocparated by micaniie insuletion.

-

L an e s

ihe cormutator and armature urve placed on a coummen chaft,
Tw= computator is placed sbove the commtator.
he cover is made of aluminium alloy together with the

1 e e o F R S v 1 Y- R |

terminel box: in a hole a rlate is fustened to the cover
ribs-. A support is fastenc® to the inner sile of the cover
“fronut bulkheai- Ia the ~over un uperture is provided in or-
' to enable eccest to brushes and collector. The aperture
rrinal blick gre protected ty a bend,
%xin® of prctective band gepends on tha generdtor :
' power- A cunnector with u nut is ineiulled on the cover !
e in nlas= of terminal block. ‘he connector fastensy

Le cstles shich connect the fengiator #ith the nelidouptar

‘.."“’T“"}‘-‘»'?“VW?}F’F.W-. ' e .
H LT 3; LB A0 At 210 13 At [gibae
. . it ol e ik .. . 'T':." )"'-"'w' .
<
4]
e ]

2 Ihe sagport is mods of tec brads inter-brush conneotors
| : | :
! f . ' 34 . !
o . SECRET . !
I — ey T T shotbes I e o -
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Tig. 17. GSE-1%CT gencrator.
3 - v::rn' tirator B L 11 - hollow cheft
,- Pk N . )
) 2 = housing o ' 12 - flexible shaft
- ogus . . i :
',3 ;-' .ume...ure' ‘ T - l}' - nuu. ‘
4 - stator = - - © 14 - washer
| £ 1 . " . . 1f - oil .gezling nut
VL pO e . - T '
6 « «.omutatcx cover . o 15 - ccller
7 - plater . B 17 - watcher .-
g - support- ... .18~ ball bearing
i t. 'ta;& S S 8- —-"ball_ tearing
]E) | “Sommutat i - ' " 20 = collar /flange/
Rl nn A w A L. ) )
o L | ' : c . ]
: o . . . ) } 3) |
Cl w ! » . : e ;_. e e e oo oo e o ommermed
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. - ventilaicr
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. - aroature

~ stator

<E-17C5 generator .

li - %olluw shauft.
12 - flexible heft

13 - nut >
14 - washer
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De

1] n .
A 50X1 %
.f inzulated by nsiwé 38 Aaxtolite insertis. ) ;
: T 7. these | unraciors Yrass rorew: oure 30) Yered. lrunh ﬁ
- Lollers are fastcnad bty meens of thens -cIows. : 3
Ei. The inter-tiuskh conn=cturs faviuwgntéct.arms, wp;ch' ! g
; 3 are conrected nith terrinals ot the torrinsl block. .
5 Q Phe, gemerator shaft is wule. of 4% ceztin steel. :
Eif . It rotates on two bell bearings installed in-tne rousing. .-, :
};ﬁ § Tfo shaft splined =nd serves fTir connpcting'the shzft with |
- th2 ensine Jdrive. A vantilotor ,/Tun,” 25 placed on the other
" j shpft an? 2t the cosmutlor éisc uide.'fhe.vgnt11¢tar covar
. é secrves €ar contucting ths air sirsam. Yhe zooling air cireu- : ;
2 l=tes ta:ouph the armature winting crunt part. Fail dearin ; ;
) { are instilled or the shaft ty the help of ruis, which hiuve ;
§;':é a thread on their external surfics. ahen the nut is rota-
E. ' ting, the shreadel purt ucis as o1l thruter weking 0il to-

wards the ,Hx-ive. ;

Murecver, sealing f=Skets ure ucel in urder to protect

e 1

the gererator =7ainst oil. ‘.
4he Firection uf gencrator rotution is marked on toe ! !

nu*t hy sa arxow, - ’ !

" .o N . R R . ¢

™. nut serves for one determined 2lyection of rotetion:

) ) P ' ab .1 = - )

smo Aicferent threads /left and 1ight/ should be made or :

two ruts serving for clockwise and courtarulockyise rotution.

In case of generstor rotaticn direction el :nge, the
ne terpinzl block must be turned, the oil thrower

.arycw dn ne
nut shoulf be replaced by & ne2w ong, shich <orrespenis to

L3
v

the new 41rection of rctution. -
The nut-collar 1spping chculéd be performed according

Laptl

‘k;ji'

. <.
Qe P RS

N

[ ——

to éene:btor rotution onxylszncc in the contr.ry case the ; !
i ) ; ari . 1 i i
2 alurinur particles may'fall into the tell bearing. The ] i

swit:ha4 on bty a %-4% switch i
s#it=hbozrd. The generator is

?)' 1€0C2 circuit is provided with

el @ hp_Y L F3Y 4 R ar ¢t

f: » R -16CCY voltage rerulatlcy and g ZF-1a filler in ord,r o] ;
R . ’ - ., > ¥ o .

L ¥eep the voltare uonstuat, 1o pratect zrainst reveise ;

g ¥ curvents &3 rsll.us 10 SLEITess ncises. 5

i
C oy e

32, RE-16CLT veltors rosulator.
The Fr-1fCo% voli.ge racuielor 15 dnqtined tu keap the

B L, S -

N ” h *
4;a--ﬁmduuadQnunhnnuwﬂa-ahaé&nnunﬁ

‘ SECRET o .
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50X1 |
;ongtant-value ot the voltege genarated by ‘the GSK-15CIC 1 !

v

geherator- ' :
The #iring. diagram of the voltefe ragulator is illu-

7. 81
strated ir Fig- 18. .
The voltaze regulator 1s fustencd to the framesork &l

the-left site of the engine bay.

S —————— e

The S7-1A filter serves for hich freguerncy ncise supbre
ssion in the rudio unsts operstion. Noises appear fue to

i

i

]

]

o |

L3 87 -13 Liluer. - ;

' ;
-

i

1

1

; , 1

gensrétor and voltage ragulator opezation. i

i

YT TR

AL

VTN

"

nryer

cht gh 2 il Y

“he filter circuit diagram is =hown 1n i a
Ihe diagram 11Lu=trat1ng the connection £ith generater;;nd
voltage regula or is shown in Fig- 19b.

The muin 1ter is pluced at the engine left cide near

5
the voltuge regula:or.

12:1C storede battery.

- -—,——-—-—-.—--—-——-.--...-

A 12410 st oraae bsttery is connected to tre roare network

in parallel with the generelor: The siorege baittery seives

for supplying +he electrifal equipment as xell a3 for star-

p——

~

ting the zneine i€ there is no cround suppiy electric

source on the. aerofrume.
The storaze batiery enablac the operation of the

O o
- ©
o) =
[ ]

H

i

e e m e 3

ctric system aiso in ca&se o’ fenerator fzilure.
The storage battery leading nerticulars cre a3 followst

- nominal voltaze 24 ¥.T.C, .

- ¢apazity Sfully cherged/ should be pot less then 10 Ab
unéer following conf ditions: . _ e

1A *ischarging current causes the fall ot voltage to 1,7 °

IR LY S EEEE S

Jolts on the £jrst Rischarsad cell Auring 1C hours, st

P

,28°% 0, CC: inyFi2l epecific gravity of the elecirolyte,

Y

at + 2F deg.l. TN tempercture of ‘thz 2lectrolyle.

o

pe sioraje batvery 1is insta led in a container: The |
sontuiner is 5 mztel box. ln‘lqe +h2 tox = layer vf £p¢ gefh
rubher is pvt.

Ugses rgau_ sing Prom the Alectrolyts shamical rrocess
gre led Jui Slontainer bty wears ot a sypite Yoge. One 2n1 of
the furite is connected with the connecting mouih cn the

cortziners the zzoond ard c1tn a metul Jaint installed 6N

Y ,
 SECRET e
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the

suzre? on

fuselage port cidé. Tha ctorage b

suiling =
fuselzge front part /left size/.

4 two-pin conncctur is inctulled
corntainer in oxrdzar %o
ving wi
The suppl,zna current is led from the
the bourd netsork when the AZC circuis
position- ihe AZE circuii

hand s~itchboerd ubtove the plucard xi

tltery
1i%s into-a specisl compariment in the

faceititate ths ~torzfe

ith thz helicopter board nalwor¥.

50X1

atorare balite
et te ry

on tne

connas-

stcrage butiery o
t hreaker is in "on®

hreuker is locataed on the right

th inscription "R

pmmsmes . " ACCUMD -
in slectrical ground supply curt cun be ussd “of supplying
the heli-zopter electrical bourd net~01k on gercirones with

suiltabie
. The

by means
#ith the
The

ground cg ai,uent. )

cart /grovnd supply frollaJ/ should e connacted
of s;ac1¢l tunched catle ah ¢h should be connected
ground supply rin connector '

ground supply pin CQﬁrertor is placed in e opnnlal

inepe:*lon

1n oxéer uO avoid the
board stovage batiery 4r4 the ground

hole at ‘the right hand side of the cngine hay.

4 ET-40 relay /Fiz.lY is installed cn the helicopter

case of simultanecus switching on the
supply electric pover

spurce- R
CE: RT--40 Foub pcie r°1ay.
The RT-40 relay /Fig. 19 a b/ serves for isconnecting !

t?ﬁ roerd storas

on the ground supply

circuis- Tre body is mede in form of
the cylindar surface twe grooves are

PO AL e

zlectric. power sourCe.'
™he reluy consiste of vody 1, which forms & pert of magnetic

a steel cylineer; on

made for return springsi

“18. A fixed stsel® disc with cy11n61;014 etez2l ccre 3 is

‘asteneé on the steel ribd 2.

An inner cone is turned inside the core 3 end.

A steel plate 4 is rlveted tc the rzb A-lever
nnecteﬂ with tuhe steel plate 4 Ly ‘means of ‘¢
A brass slesve 7 is put on the core 3.

incicde the sleeve.
One eni
Th=

other one is threaded:

g e

of tne core ¢ ie made in
core B cen

6 is co-
ivot c
4 steel core 8 moves
shape 0¥ the
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Fig. 1% . RT-4C relay : I :“
1 - dooy - 15 - pivet . :
2 - 1id 17 - silver contact poirtn S
3 = core 18 - 1eturn epring : &
4 - plate 1€ « contact plete ' .
5 - pivot 20 - contact plate ) 1
6 - lever - 21 -~ contsct plate -
7 - brass sleeve " 22 - spring
’ 8 - core . 23 - spring J
9 - liriter 24 - sypthkic resin msorts
10 - carcase #ith -neing . 2¢ - contact plete
11 - rib 26 -, fastenirg screws
12 - lever 27 = locking screvs,
13 - ptvot 28 ~ vibd ) 4
14 - pivot 28 - igilver »conué% punta ,
17 - ¢lawp 30 - main cable ’
40 - ) T . ":
- g ;_ k K ‘
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Pig. 1%, RT-40 reley wiring dianran Jeiphers invicate
contact pointas Ro~s/

gleeve till it meoets t{;; ccne of the core 3 or till it
touchas the liriter €. .

A coil corcace with winding is put on the coil.

A nteel rib 11 with & clamp is installed en the sleevo end
vhick protrudes cutside the coil carcase.

The lever 12 is connected with the core 8 threudod cnd ’
bty tcans of n bronzz pivoet 1%. It 1a connectod with o gyn-
thetic tlamp 1% with contacto /tho clasp is cude of two
idcrtical paris/ by raang of pivot 14,

ke clarp 1f pecond 2néd i conrected with the lewer
5 1,.::?1- part by mecana of pivet 15. ‘

The return rprings 18 are loint to the lavar 6 up;~r « =1
Three atlver contact platen 1%, <0, 21 are installed ir t29
cla=p 1F holec. A spring 22 ig pressing tho plates 1%, Y *.
the larcp oppusite Lclag cdres. .

she plate 20 takes o contral positien in the hole u-der-
the prescion of oprings 2%, which aro identicol.

The plate 1o inzulatod from the ~prirer by vears of © '{
gynthotic inrcertg 24. : .

Ihe relay 1o mcuntad on o cortast pl.t:s J%. It i3 fun-

i age e

toncd to the plaote ty oaans of two luckiny rncrecs ¢7 and by
toao Zestoning séreovn 26. Scur rits 28 eith ~flver -ontact
pointe ¢ arc ccanted on the centost plate 1o well 93 eix
£2n1l ruxdliazy carrent tontutors R, Jfour of that hava 114
ver elntuet puirts 17/,
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Laln technical Zata o§ the NT-4C-relay.

i
'olts D.C. i
;
}

1Yy - 7 Nain techinical data oy Uthe LIZGVITCLIAY

A T e I

'5: :, Voltage 24 \l

Ei i; '-urrent brcken bty rain contact oc:n?e - 40 A tE

F . Current dbruken by auxiliary cortact points, 1C A |

' é% kind of .operation: ' centinucus one ;ZF

‘ibi ¥eight ' - not greater than 330 gmi ‘;

A Service.life 10.C00 switchi ! £

. h:r,:“ . 4

. .24 . 6. TWh-<40 voltammeter ' 1

A% B U Tmoemesssmmooeeees , , ;

v ,Qg _ h voltammeter type J40 is installed on the helicopter ;é
:%: in c¢rder to enable the testing of alectrical power consumers EE
:f operation. The voltammeter is outfitted xith a shunt S2zA-240; - REE

~%§ The elementary graduation on the ~ial is equal to 20-0-1 Ei

;'SE -60 for current memsuremant. It corresponds teo TA for measu- 3
fi rement of currentf It is equal %o ¢,° V for measurement of ’ 3

g ‘voltere. e :

:é  The voltammeter is mounted on the port part of the ; 3
1% instrument punel. The Szi-240 shunt is istalled on the left | .
{,E panel of the starboard sritchboerd. . L[

C7. Units of engine ignition system. -
The isnition system of the engine consista of following ﬁ
electrical equipment: ' o ;
KP-4716 starter ignition coil N ' .

N¥1-7 starboard magneto ' .
Y§E-7  port magneto
-1 igniticn, sparking plugs

¢8. P¥-1 ignition switch and XP-47.6 etarter ignitlon

o - - A B e e e k- eSS w e -~

B - T Lots W AT E {1

The PM-i switch serves for s»itching off snd on the engine

g

4§ jgrition.
- A The ignition sritch is locuted om the instrument panel . E;
' at the port side. | : -
The KP=4716 starter ignition ccil serves for feeding the B4
N starting terrinal of the stardourd muzneto. The coil is é:
‘ A mountad on ihe framework in ihe enging bay at the starboard i
¥ ¥ sidc near ths firewell. {
' 3 it
Y 3 i
. L. 1
N e e - SECRET - - =~ mmom oomemmem o oot
3 o p— ) . o Lt qeemem g s 3o o o e
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3 . ?18- 53 Circuit No B. . " .
4 to. Lo
70 - SZRZOPKM!%G connector o T _
] 15 - SzRI2ZP12NS2 connector - - - S fo ..
ST . R 105 - AZS-% automatic circuit breaker or the Jindscreen a
wiper assembly. . . e s .

106 ~ F-14A mains filter -of the windscresn aipef' L

107 - asS-2 electric motor of the windscreen wiper ‘

108 - AZ3-1% au.omatic czrcuit brealer of ths anti-icing
— “systemn.

109 - 2PPE-45 switch for the anti- iﬂing pump

110 - 5K starting button of the anti-{cing pumpf'

111 - K2%A contactor for the anti-icing pump switching
o _ 112 - SD-16A device for signalllng ‘he operation of tha

-, { - anti-icing pump. T . o ,,’ ‘A
] | . 113 - enti-icing pump operation slgnaz 11gnt sm-sl

U
~ o b oy}
B

.‘\

ek o —

{ 114 - scu-l nti-icing pump o T ; ,
_J . N ’- ._-. : . »." N . - .' P - -
V2
PN ‘;;{.? iJJ,yﬁ, - 'f.l} 8 i ,;"-:'If':-' {ﬂ-;:f
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The 1nstruments 1nstalled on ‘the helic0ptor are desti-'*
// _ ned to ‘enable the checking of helicOpter attitude and ;* '
i . movement as well ae the checking cf power plant operation. fl
///. ' : In order to ensure a safe flying and a correct ase if}§}p£:
' of aviation equipment it is necessary to. check accurately ‘fﬁ'

the parameters of helicopter oparation.v . o
) Sucb 1 permanent checking is done by the board instru~ i‘;

' ments. {,"-v ' ORI R .
~ The 1n=truments enable to perform a pre—flight pra— PR B
. ) parntion of tha helicopter for the flying task. - ° i
’ e Instvuments installed on the helicopter -can be dlv&ded
Cinte groups accqrding to their parameter checkingT-A- 5"#'
-4 flighv: and navigational 1natrumenta R

',‘ b/ instruments for cheoking the engine, rotor and control E ?

system cperation;.4 et T e

Eapurrpler s il

. B e Lo k

v . R . RN \ T n RRR N ‘ :
; T All indicators are 1nstalled on tﬁe helic0pter instru— )

. T " ment panel /Fig. 34/7. f" el .
- | o - The instrument panel is_ 1ocated in uhe cockpit bofore

o . the pilot 8 seat It de- mounted on four shock absorbers

" gtandard type. Tbo instruuent panel can be easily removad :j
atter unscrewing -rfour can-shaped nuta, The instrument |

{
: S panel inclined by 12 deg veletively to the horizontal

NS plane.;_‘ SRS < oerrenE T
i C A1l 1nstruments /bxcept 'or artifical horigonf are’

installed in the plena-ot the 1nstrument panel},yzﬁrH ‘
Ihe artificial horizon is instal.ed in the vertical.:; L-

L
< e _.,._-- Lo . - ce - _.'h T B
e T lag TN £: N

plane-'; R - .
Tne instruments. gre. mounted t0; “the Paml by W-‘”" of - 5”“’-‘“ §

-

_.—

P T W

KV TN Ty

’g“-" ."-t

e mm ceaka - —-

[
LT
i

LY
,

e - '_-~: e ;,.,‘, '<.~

——

:;afni;i'jl ‘asteninc rinas or- cﬁllﬂts"g:“'“:5 R IS :l[
Lo t':":_ @ Thc 1a5net1c compass 18 located outside the cockpi~J "g}H
S abgve the instrument panel. on the fuselage !rtnt Pﬁ{fr in,
i ~,';-.‘___ a cngc;_l ¢airings The: cospasa is easy vtsible fra- Sthe T .
y;; }¥'gj ; ’110t a seat-xﬂeliwﬂﬁ*°r insttnments ara conngcted:with tha E;j:
‘ . board’ network by Ss=us.of specisl comacters: :
77 A1 inatraments. ‘installed on ‘the ingtrument pane
. J:t?u&nuﬂr dimensiocns.. Dial graéuationa and pointer8 are - S
ﬂcovsred tith fluorcacant coat'fi“ L S B

S

JONRP.
Ty . Y e, 7

—— e et a——— -
=
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¥. ENGINE INS

TRUMENTS.

‘J

“nzine

;pstruments are checking tle cperation c¢f both: tte :

engine

and -the main gearbox.

Zngine instruments are Aistant reading instruments:
trensnitters placed in.measurerment points give pulses to

indicators installed on the instrument panel.

n. Tn:ee—poznter indicator IVI-3K for engine operatiom

chéck, ) -

- ——

L 4

The three-pointer EMI-3E indicstor cerves for measuring the

The EMI-*K assembly consists of:
-~ three-pointer UK Z-1 indicstor shich irdicates 1the fuel
pressire /diel left part/r the oil pressure /rizht part/
and the o0il temperature fupper part/
2ue) rressure tragemitter P12 located im the c.ack;nt
rear part . '
- oil pressure t“ansmitter P-1¢B 10tated in the cockplt

rear rart.
-~ glectrical thermoreter of the oil teﬂperature transmitter,’

shick ie placed inside the engine. -

P~1B and P-1%B trunsmiticers are pressure gauges with

relais. i f
‘ A reliable resistance putenticmeter is installed inside

the traonsmitter. The deflections of an elastic element’

gccording to measured pressure values cause the potent;ome-
. ter slider movement changing thus the current. :

The P-1 transmitter is an electric resistance thermo-
meter- Its prznc1p1eocperation i{s tased on the metel -eqi-
ztarce variztiocen dependent on tecperature.

- N2. 2T 4-2 ele»trinal r.p.r. indicator.

- - - -
—-—-‘-——.---—.-...——--.---—— - -

The 2"”4'2 elecirical r.p.m. iniicator serves fcr.

a continudus r. p-». indicating concerning tot§ the enzine
shaft and the rotor. ‘ :
A three-yhase A.C. generator {8 the transmitter.

The gndicator is a double magnetic-irduciion instrurent.

- e e e e . A P P O e e - -

fuel and o0il pressure as vwell as for temperature measurement.

1
1
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j
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4 | o | 50X1

oo
‘w0 interchangeatle 4UCI-42 trans 1tters are operating in

The zrinciple of r. p.m. meacurement fs based on tre
relation betseen the enzine /rotor/ speed and the electro-
-motive forcoe with freouency proporticnal to shaft angulér"
velocity i.e. proportional to r.p.m. value.
whemr the engine shaft Jor rotor/ is rotatizg, 2 three-phase
current is generated in the transmitter stitor. The current
is driven to the synchronous motor = indicator by megrns of
three cables. In the synchronous moter e indicator stator
minding a rotating magnetic field appears owing to driven -

current. ‘his magnetic field causes the rotstion of the

rotor which is formed by a permanerni. magnet and the cage
winding mounted on & common shaft.
The cagz rotor speed is equal to the rotating mzzgnetic

.field speed.

The- rnﬁzc&*ﬁr—per?ﬁu@nt ‘megret serves ﬂvr“tnvu&vv‘&
suitable starting and synchronous moment at low speed when
the magnetic flux is small, o

The czze winding serves for generatlng a starting mo- :
ment at high r.p.m.+ =hen ithe mugnetic flux is great and
the permanent magnet cennot move. The cage win2ing plays .
the role of asynchronous starting device. _ '

when the indicator is switched on at high T.p.0. of
the gererator, the cage winting enadble to reach the rotor

revs . near the s,1cukonoua ones. Then, the permanent magne§
enables t0 reach fully synchronous r.p.m. .

The permanent magnet is mounted on the shaft =o, as to
get a free movement. The permaneni magnet is connected with'
the shaft by meens vf a spring- This spring transcits the
turning moment <o the .syuchronous motor shaft. S0, the maynet

i
|
4
[}
i

can mzxe freely one retation before the spring is turned; 1
then at the rotation =nd the shaft anzages. - 'j ¥
. Cwing to this device the motel can get °u1tab;e synchro- B
nous revelutions bafore the lced mpplication. ) :

A four-pole pnr;anant megnet is mounted on tke synchro-;
nous skaft end. Che permanent ma gnet turns incide a Qensitive 1
element inducing £48y currents in it. _Owing to ~de ﬁurrents

1
infiuence cn the permanent magnetl maﬂnetlc field @ turring ey

of the sensitive element appears. The turning moment is

e .. SECRET— --o: - -
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pzoportional to magnet revolutions. beiﬁ° prOpo tional
thus to tke skhaft revolutions. A spiral spring fastened on
the sensitive element pivot gives a moment acting in the
opposite 41 rection- The revolutiors are tran-mztteﬂ to the
great pointer bv mears of a toothed wheel rointed on tube
‘axle. ' - '

”he pointer Jﬂdluﬂtes r.p.;m. tn hunlreds anc thousands.

The small pointer mcunted on a sleeve receives the
revolutions from the senszitive clement by means of toothed
wheels. The great pointer axle goes through the sl€eve '
ceMtre axis. The small pointer indicates the rotor revolu-
tions- ‘or the engine r.p;n. ' ' o

NS 2”?-9 thermometer. s

is formed by a galvanometer and of a tharno-cauple., i
The thermo- -couple g-inciple of operation is based o2
the prenomenon which occurs in a thermo. elﬂctri' junct-cr.3
The thermometex is calibrated with cables- The cables |
_resistance iq-nqual to 7,15 ohms /indapendent on lﬂﬂgth/. :
at 20t 5 deg. C. tenperaturo. nes C e : .
T ) The advantage of &’ thermo-"ouple consists in *ts oxnple
constructicn, small delay in ingdication, qmall size of the—
trancmittero Tha transmltter is moun.ed unéer\*ho eparking

»

plng’ ‘- L - »-_’.- f“z‘ ‘-' . _'_"; T :_- . : .-‘-"““ o _- .

.ot N AR .,' N N - S < - .. K
Sa _ﬁ‘.:;.. S S B P TR t

N o N& BES -1177 ’uel conteﬂts aaugea' T

; An electrical fuel conterts augo ER °~1177 indicates the

: "*“f“""'?ﬁel quantity in the fuel tank. The fuel .contents gauge 48

' _provided with.a warning light signalling the fuel rest 2%
11ters. The fuel conterts gauge has & f;oatwtrananittex.
Tbe transmitter c0ﬁsists ef a mecnaﬂical aseenbly and of
an alzsctrteal 8s3ezbizs. toth aszemblies are aeparated her~
metically in orﬁnr to aw~id danger of fire. : :

. The float transmitter woves ihe r=1ay of the remote

: typa pote entiometer, which is conneytec electrically with .

the irndicator. The inozcatoz dial 1s gralusted in 1itres.

17 the fuol level in the tanit falls to 25 lit*es, the ficat-

-trensmifiter awitches on tho varning 11Pht automauically.

86
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- ?brae—pcanter inﬂacator type ZXI-I® for bo50)(1 3

—— e T v ——— —_-‘--_---————---—---—--

- The BXI-3#% assemdbly corzists of & UK 2-€ three-pointer in-
dicator and of follcwiné tronamitters: . _ S
--D-¢ pi] pressure gauge in the main gesrbox
- D-¢£ ol pressure pauge in the engine gearbox_ 4
- e;ec.“»al;thememeter ‘
- P-1 oil temperature tr.nsmitter
The indicutor has three £ial parts: the upper ohe for tem- ‘
peraturs reasursment, the cide ¢ial parts for pressure mea- f #J

T¥I-37¥ construction is an ana.ogous one %o th?

. wea s

surement. The

E¥I- )K as3ambly cona&1u~tian;

K5. Collective gxtur and.

- e e W o G- -

" tyvpe U 0’47.

- G W

— - s

i.e.
nal’ trimning.-
The U

distent reading indicater
tfereﬂ%—heliuoptar ‘parts.
- .. Cm2 ‘UZP-47 asseadl
holicopiar loungitudinal {rimmitg.

»"

Zhe-

| cockpit front part. The indicator—za
. side o2 the instrument panel. e ‘
_The i

9] up to0 2, each

: ~ain rotor pitch; the trangnitter is
r¢ter'_tae
hend part.
The: UZ 1is supplie

helzcopter board netwark.
| mne 1ZP-47 indicetes the roter pitch

-

- ¥

The insirument dial is
"rom 1 s up to 1,,4-

PR

- 87 -

P e s

g L _4

used for che*“xng the control system
for measurin the collective ritc}- and: tire tongituﬂt

ZP—47‘can31«ts of 1ndzrator and transmitter. e
The transditter can co-opevatp with different electrical

8 1ndicating the position of di-

y has. veen "sed to 0hecking the

+jangrmitter is lccated at the left side of the )
pleced at the left heni

nstrurent dial is graduated txom 2 to 0 and from

slementary graduation bains 1., ..
The second UZP-47 assembiy sorves for checking

‘nﬂlfator'is placed o the ‘instrus ~nt pane

b e et A

!
langxtuixnal,tvinmxng 1ndicator

”

40ty b ——

g .

1Y

w‘,.”-'q o
e v
Wt C

S

'
-l SR mad il

tre
installed on thelnaia
right

"

d by a 27V. current taken fron tho

in ‘degrecs s

gzadguted /Eulibreted/ in degres:d

f

oy
-

- 5"
!
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The UZF-47 principle of oreration is based on pbtentioj
meter svatex shich consists of a ring shaped potentiometer .=
and of a three-coil electro—m4gnetic indicator with movable "
m&gnet. ’ ,

The transmitter guide rod cunnected with the trimmed
elemert displaces the ring potentiomdter brushes /by means i7
af lever and rod system/ dcpendent on position of trimmed
element.

The poteniiometer brushes move, dietrituting thus the
indicator coil supplying current. Coasevuently the magnetic

et

*iuy variation occurs in indicutor coiis.

Fars

VvimayE - .

A ' ';g g - _ a7
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The UZ-47 principle of operation is bazsed on pvtentio-”
meter system ahich consisis of a ring shafed potenticmeter .2
and of & three-coil ele"tve—magnetic indicator uth movable B
- magnet .
The transmitter guide rod cumnectzd with the irimmed
element displaces the ring potentioreter brushes /by maans
of lever end rod system/ depsndent on position of trimmed
element. _ :
. - ¥
The petentiometer brushes'move,dietributing thus the . ;
indicutor coil supplying current. Consequently the magnetic
fivy warigtion occurs in indicator coils. i
. . !
!
E— R
!
{
. t
i
4
|
H
7
'Y 4
>
F
- : i
- |
]
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0. ILIGHT znd HAVIGATIONAL INSTRUNTNNTS

| Cl. 4GF-47B artificia} horizonm.

-——

The electrical ertificial horizon-sith turn and tark indica-i
tor is deatined to inﬁicat‘rg the helicopter attitude 2i-
rection and turn velocity /sbout the vertical azis/, 2= -ﬁil
s the helicopter dank.

A three-phase inverter PAG-1F is used s a supplying
source for the artificial horizom. The artificial horizom
13 suprlied by A.C. at 4C0 c/s, C,4¢ A and 36 Voltis.

dhe wiring fisgram of the artificisl horizon is shewmn
in Tig. 2%a. horizon

The ACE artificial con81°t° of three instruments 1nsta-»
lled in z common case: . '

a/ artificiael horizon "
; b/ turn inticgtor - ' oo
-c/ bame imiicgtor o
A gyroscope vi‘h%ﬁepraes of freedom i3 installed inside the i %
artificial horizon- The gyros:ope has a gravity correction. !

FUTE S WO —

)

e e e e by s e = ——a T

1
I+ has a rotore which is connected by means of universal i
‘joint. . - - _ . : , !

i

¢.

Thz roter revolutions reach about 20.00C r.p.m.
‘‘he rotation axis is nol vertzch. it is irclined forward
/in the flight directian/ by 2°. This angles of rotor axis
inc lination is nacessary in order to compengate errors

appezring afteryturns.
The gyroscore horizon inizstor is a miniature aircraft

mounted on universal joint. .
" The rotor axis ‘pusition iz 3eterminad.and kept by co- !

_rrection potenticmeter, which is installed at the left side i

of the case.
Glide and ¢14md angles can be resd un a graduution

—— e

#iyod on-universal joint frawe.
+ v gliding angles gra«ua*iun /7¢0% above

der it/ is paint in Ddlack.

The center part o7
trne 2iniasture &1?C-u¢t: 40° un
The vpper part is trodm, the lower cne is paint in blue.
Turing fhe dezcent /glice, tjve/ the miniature ajircraft goes
out of visibiliiy'field' the btrown pert of the graduation

is visitle. The blue rart is visibdble in case of tlimb.

Yol P oot g A5

Wt
. - R
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Trhe gliding anzle gratuution i3 connecterd rizidly ~ith the |
bank gratustion. g
_ The cornection of bank grafuation with gyroscdpe 1
asserbly facilitates the rea'ing of helicopter bank angles,
when the riri:ture aircruft cenire ioes not cover the mo-
_veble ncirte“ ¢! thke horizon line. -
The turn ir¥icator is made a8 2 serarated unit.

It has a gyrcscspe ®ith two 423rees of freedom. The gyro-
scope axis is parallel to the helicopter longitusinal axis. |
"Oxing to tkis fact each helicopter movement arcurd
the verticel axis causes the gyroscope Aeflection from the

neutral position.
The turn indicator meschanism is iocated in the instru-

ment rear part. ' .
" The bunk indicatsr /cross level/ is fermed by a glass
tube bent under a certain angle. A ball placed inside the
#1ass tube inticates the bawmr,
"At the rizht hand side of tgngta?qt rart of the arti-
£icial horizon a blolkxng uevxcas —xhich cuablca ths gyzo-
scope pevembly to return in normal position /fron any what

wttmenda - e

position.
T™e raturs to the normal pogition iz necessary at in-

-

struypent starting as #ell as in order to remdve instrusent

v a i o 44
false indicatious, wuich may appear Suring whic aerckbatic g
3

i

3

$

1

(]

1

{

§

e ™

Maximum stoppir
not axceed 1F sec.

manoeuvres.
rg tire of the artificial "horicon should

02. Pitot tube /pressure head 954 type/

-
e el ad - e B B B o

o . 1
The pitotAtube ¢4 type is installed on the fuselage §

.. port part.

The-ﬂressuré head fastening to the bracket is done by
r . "

The brackst is mouried by 2 screws.
ehoulé be installed parallel tc the fuse-

Tne pressure heud
’ head ie cutfitted with an e}e-

lage axia- *he UR4 pressurs
‘ctrical heating. ’ ‘ .
tube is destined for measuring the impact

The Pitot
pressure /static pressurcetotel preesure/ which arises

:
4
i
i
lI
81
3 screws. ii
i3
i
{
i
i
¥

SECRET .= 90 -

— o n e

e ™7 IV

Tt :,"“' 'y Wb’fpﬂérﬂN”B’ssW‘” o '. % g e $0 07
Declassmed |n Part Sanltlzed Copy Approved for Release 2013/11/18 : CIA -RDP80-00247A000500490001-




e T e R D . )

————

- TN - o ——

ol |
Declassified in Part - Sanitized Copy Approved for Release 2013/11/18 : CIA-RDP80-00247A000500490001-1 }_E,
I . NO FOREIGN DISSE? F»-o -

I —_—
N - _ .
-50X1
Auring the‘helicopter moversntas well as for stitic pressu-
re reasurement, : ]
To the = atzc Fressure line follceing instrurents are .
connected: ) :
- rate of elird indicator '
-~ altimeter - = :
= fuel contents gauge /Pig. 3%, 36/. ' !
_ The connection of instruments sith the Pitot cube is shown |
in Fig. %*. . , ;
The air-tigrtness of instruments ccranected with the :
ritot tute should be checked by means of & specisl device {
/except for rute of cliTh indicetor/. i
. . . ‘
C3. FD‘IO alttmeter~ ) ' :
----- altimeter R ok
<D-10 tno—pointervis designed for indicating the fl1bh.' b
altitude within the range from O up to 190.000 metexg. v
! rD-10 altimeter is an ameroid type imstrument.’ ,2
An areroid canister deflects under the influence of ‘barome- i
V2 tric_pressure. The canister defcrmations are transm?tteérto _ g
N~ : the instrument pointer. : o il
i One €ull rotztion of the great pointer corresponds to :
3 12C0 m altitude variation. The emall pointer driven by a i i
: 1 : 10 reduction gea:lng indicates thcusands of meters on i
1 . . . '
i the same disl. : t | ;
; ' The altimeter is connected to the stetic line of 474 v g
i . B
; impact pressure head system as shown in Fig. 35. i
¥oan the flight is perforzed sfter aneroij type alti- P
b meter indicators. the helicopter is not flying st constant g ﬂ
: absolute sltitude but it is fiying slong an isobar. - ﬁ
| he iscbar chape deperds on the pr°swre1d:str‘i:t ;ﬂ
i olute ultitude g
N ; along the flight 1ine. Then, to know th: zbs :
. l $t is necessary ‘b use the radio altireter.’ o 3
‘ § - THe pit.t must know~this alxinude to periform ? R ; ﬂ-
- ' tactical flight tasks . P ;,¥
. . - b
: C4. WR-10 rate of cligb in‘icav 01‘: | ; {13
' ot e o e 9 B e R G PO R e aaabad . H ! ‘ ’
’ e ad oA } M +
P The W%R-1J rate of clirdt indicator indicates tte ve{tical i H}
‘ - ) ; f the icopter. : i
speed of climding or cinking of the helicop X i
‘ N . i Y
b : y ! !
~ ' AF
C : 91 -
N SECRET 7 e e
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Fg.ﬁ@ La_y out q‘ :mtrument COnnect:or: w:lh p,—exure .
heod. R )

4 — ‘PND pressun? headf 954« fiﬂ:e s Te
2— US- 250 airspeed indicator .. L S
35— WD-40 altu:neter : LT
4— WR-10 role c{cb tg:"gcawml-\};{ . - o .
5— HIR re ransmi ~ - L
s aurite hose Zrl Egpe O %“’;%’- b A
1I— ripe Mo~ MTE-4 60@ W 494 .
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The p1lot must know exactly the rate of clicd or the
sinking. ejeed to keep constant wnliitude as well as o per-
Torms blind flying. ’ B ’ .
_ .The PR-10 rste of clich indicator is an anqroid canietejr
- tyre instrument. C
It indicates the rate of climb and'the sinkipgnspeed within.
the runge from 0, up to 10 -m/sec. '_ .
The 1n11cation principle is bas on meaedremeht>ofi
ﬂir‘crence between the qta.tc pr953ure and @ comparative -

- TR JL T ¥ N
DR H

pressure,. . - - ST T : —
The rate of climb 1ndicator is connected to-the 64
1rpact pressure head as 111ustarted in Fig %6 .

< . . - N PR
. roe e

0F- DS-250 atrspecd indtcator. ~f Lo

- - - - - P gt = S G Gn o o (P S o . ;
«

T&e Us—2¢0 airspeed 1ndicator Peasures the hel icopter flivht_
speed relative to arbient air. The pilot muct know this
syee& ™e instrumsnt principle of orerat‘torr te basecr omr-.
measurezént of dynamic pressurs i.8. on mca~Uf1ng the ‘1-'“'_
f?erernce betwesn ihe total pressure &nd the =tatic pressure.
The S54 impact pressure head /ritot tube/ ﬁlays ro]o
_ of’the US-250 txansmittsr. e : - m v
The indicator has a ﬂifferen ial aneroid canlster._ ' ]
OW1ng to pressure difference ‘between the ambient air pressurbx

and thre pressure insiﬁe the canister, the- cent-r of the K B

aneroze canister aisﬂlace in a_l.nea-_wa; so, that the -‘

airtpee& ind1cattng poxnter deflects maved b, means.ot a

" suitable mechanism. The 2ial is calibrated in km/b .
_The- 35-2%0 alrspeod 1n4icaicr is 1lluaurataﬁ in Fig.,?

s . The basic comporent part o' the 1 strument 19 a0, ane-"

» ;oid canistor -1. It is cannactnd by usanz of pipe 2 %o tke 1

connec’xng mouth 3. Through ibe connectlng mouth 3 the total'

Lo

preasure . is given to the anerold canister.J ;, _‘}-:-ﬂ ~ .
A ] The connecting'mouth-} is fastennd to.tho case § b;. -E

: ? . m»;ne “of screw 5._A ‘gealiing insert 6 is pus urucr the ec'ec ',g;
’;."J "~ . ..The rutber gasket 7 ensures an’ ax- tightnass--i=. i

R f:xed pipc end 8 is connecteﬂ vith the ‘aztening pluto 10. )
by peans of nut 9. ( 1 I = R ..
- ¥hen the pressure comes jnto the canister. &he movabla_ :

te noticn to the pivot

" e . ————
-

" pipe end 11eis placea and trarsmite i
3 -1th aegment 14 bv means of pushrod ;c.

O . SECRET " e o
- — -—— -y d
T W CAEPORET T w S DISSEARZ EASY T T e
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Fig. 37. US-2¢0 eirspeed indicator. :
' 5
'} - aneroid cenister 16 ~ Yearing _ : r
2 - pipe 17 - fastening plete ! l
3 - connecting mouth 18 - case L 5
- & - cuge , 1¢ - eccentric screw _
.5 - screw . ' 20 - spring , l F
§ - sealing insert 21 - pointer : ;
7 - rubber gaskel . - 22 - gted _ ' |
. 8 - pipe end 2% - spring )
9 -~ nut 24 - support
10° - plate s 2¢ - pin
11 - pipe enéd 26 - S:re'
© 12 - push-rod 27 - rlﬂ&
. 13 - pivot i?-r G':‘:'s .
314 - sczment €357= FiRG . :
15 - tube 30 - pgasket :
T 3] - pasket : ; C
L,
| 95 - .
SECRET_.. .. . --
T ot T 3 T T I " qf [t ’
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* 'The segment turns the tube 1¢ installed on iearings 14, 1o- ?

' pivet 13 clearance ad fustment. In order to remove the clea-

vot,

. pointer deflectis—on the cial 22.

whole disl range. . - = ) ) !

"The élass 28 is installed in case by means o¢ a threaded

' thrnadod ring.

" ccrreaponas to 3v~ kﬂvh 91?89934--.fu_ T

cated in fsstening plate 17 and in mechaniem csse 1R, i
. > ' _ ) !
The adjusiment can be Aone by an eccentric scres I¢ 1

#nith bearin= 16« The screw 1S with bearing 16 serves {or

*

rance a fine spring 20 is fasiened oun the ilube LE/xod/pi—

A pointer 21 is fastened on the tute conical end- “he

: t

1

A spring 2% fastened on euprort 24 is installed in i
order to meke even the movement. The suppcrt is fixed to

the mechanism case 18 by means of screws. The spring move-

ment is limited by pin 2%, therefore the canister deflection:
being limited. - 3
i

The sprirg stretching ~increases with the deformation
increase, teing pvoportzona‘ 10 spring lengih variation.
The srring pceition and length cun be adjusted by scrowr
56. <o, the smooth movement of pointer is enabled withrim §

{

The mechanism is installed in case ¢ by spring ring 27,
ring 2¢. The rubter gasket 30 crables the air-tightness
between the glass and instrument case.

A gez2ling gasket '1 is put betueen thie glass anﬂ the

Through the "C" - marked connecting pouth th- static

The airs ,eeﬂ 1nA;uator aithstande an cverload which

- ‘a'b.

. - L. L2 - N 4
Y . - .. . 4
g i

+

- 95. T

_( ‘ _

T W umreg W Y WIS oUbRCy O T
i SITNO.PEREIGRBISSEN "N 5, o e ATy T T

SOt OF TTTLMELT 4 Ymu?%m et

lait e
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ded IV = leliouptar kadie hyuipaeat, |
‘ s Gerernl Information (

She rodde squisiwat of the kelicooter oensivts of:
T4 8t = Lmuv, ol 2 dlo 0onpeEs D/7 = ARL=S.
Sl e rat gy acknty of s trunsultter - >loek 4, resiver -
oo e, rooste 04itrol tox - bicek ¥, rootifisr - bipek ¥
srd =g Al invarter.

Sacas LBter 1d UTediver Gru ol1w3sd ou the suppert bewing i
ia furl toar, beaide tio tronawitter anc receiver tmo
€ uaberder; te the f£u:0inzs resr Part tlhe MA-2% iavertar
fad L the fusela;s re~r yart above toe laverter the reotis -
Fier 1r lo0.ted. Wlie alove scoesseries are attaskaed tp e | l

su.porting {r-nes «itk the sat eorews and sush attashment

acbles gulck and sas; lis;natilsg of spjresristd accessse= !
ri08. ienote contrel box-bleck F 1s situated oa the suypert
“n tle cabdin Lstvesa left yrnel and radlie.recsas. The Padls
sonpass = ARL~D consists of: receiver /Zlesedin tip Mia.
racess uné remote ©0.itrol box /plased en the left pamel/. "
Tho SUA=7 indfortor ia locsted ea the instrument pensl ant
tho froro asrial 13 Zfastsaed te the @abin lower skin ander
the passcajer seat. ’ '

- - -

T. Cezmunicatisn m st - A-000 ., .

"'1. Gensral mtu. ‘ ) -

Jadiestation /urk R=808/ ii m a/r mt, 4 ohianeds mj
a talcle one. Fer tyis set the plesesiectrin sbabd
13 used for ressiver netsxredyne frsquiwey aad w‘iﬂ' .'.4 ‘
esolllater aad tiut assures the wee of um
without tuiiny zettis 1noerrset. This sed whimted i Qip
bellos ter acsures faultless cemcumisstion fir ¢. M
of 120 ko at €lizht altitude of 00 me The w ; i
43 a Temote ane and it is dear by neans ¥ Db
box tust snitohas on reguired edamwsls. MQ ,
tuned on tae greund te 4 sptiemsl frequaasy -‘.
e uged in £21:wt. The tualsy frequeasy %ﬁm
feor olthar of receiver or tramsmilitsew. 3
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Yuning ia ¢ soutsd by wenns ¢f asseial inctruzent - dlax L.
Yae R/D oct 18 rewady for oneration after 4-1,5 minutes freno
the mcoent of owitoling eu, the vexriod ef ckanging ohannels
1a J oecends, Iransfer frow rocestiss to transnission i0

- Gone by srezsing the rushtutton _laocsd on the oyolio-piteh
ctiok. re psried of transfer fron rmoytion te transe
niasion-approx. 0,5 cocond. ’ T
The trassoitter assures long eperation oyonoan;-. .

' iransaission-2 slautes, recoytien-2 ninutes, as von as .
' non~gstop tramsnissisn for 13 ainutes aftervards to start -
tranamission again 1s only allewed aftey !nl; sooling  , |-
down of' the transmitter. o) : ' *, A
The pever of the supplied n.c. omant frem ih. . "',
:n.un:tt walns at the 27 ¥ woltage' dess nat exeed 415 ¥ o 14
curiu transaiesien and 2% ¥ duriag reoeptions - ."" . '“‘
+The B/T. qtﬁngru - oot fig, 3a ‘e papsa SR P
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transeittsr high z:oqum; ‘valves /1-101, 1= and. 15104/ -
' and by l.:.vn-na!.ng bias voltars en the oontnl aﬂa (34
' . thess valves s well as oonnects the aerial te the trans-
! pitter. During transmissien bdlas veltags blooks all rmlnx
“Tives amoept 1-209,-1-210 284°1-202 wlves. At this ‘tine -
"the aorm 48 suitohed zrou uo-&nr to tranmittex.
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. It 4s uosseidbls to 11°tuu CUTTa S e g —
' _ nement ¢f- ewn transnmissio V. Cheokinz of the transaitted0X1
operativn conditione is performed oy ngims of a specinl
messurnent instrument located in meaeu\f‘ant vieok “IY.

The mnaeﬁlg.snt of the ancde qurreai in tlw’uanamittex

(A B+l

ig sene by detectlon on the Swis ;u-w/; Talvs.

: Trom the lead dividar of. tkis deteotox, tue voltaze
is rece:nrap by self-listening %o and tals vo* e 1s _,1van 1
to firat stage 8% tre ‘requanoy arnli;.ier. . .

3, Oscilla.tor and frewemy aouhler. . _' f_

7 “%& u»o.llator is bu.th on 6?6/1—101/ ‘lllth eleo.ran
’ _'coupling and. supplisd in series. The oseillating oirsnit

s fermed by a quarts with oondansers C-101 a.mi C-102 -
vvﬂve grid anﬁ the tra.ns'aittar N

 ‘=garth” ‘/wataliic mass/.. i'he valve wnoda oirouit whioh

o coataing variable seadenssr = C-~105, turiag cendencer .

RS I S j']triume:/ C-104 and ooil 1-101 are tuned to qusutu sooond’
© 0 narzenics . in this hay the . ouartz dou’b.«.eﬁ t:eq¢anoy 1n the
g aeoﬂlator va.lva anode’ ci:mu.i;. 58 .00 2eds L o 'b-l A

' .me veltege of thia traq'uenov ac -1v~n m wnp];tnr '- :

o ¢ondanser C-406 and roslstences R-108 and a-waa to tho .

ol R ; oontrél grid of the next. stags. The recistaucﬂ 3-108 and:-.-

"P—iGSe». Breveat the tripier Alage against eu'-axo:.:at.‘.ano

R ,,}'.alce Dt~404 exd resistance R-120 are onanscted in series .
T Ly uhe nethoderearth ofrouit. Choire Dt-101 stope tee flow
cf ths nign: £Pejusncy currents to sartls- Shig ohaae iets .
I AP tnxa ush only constant cozpsnent of the ourrent. Yol:ag«
- 7 grep of the constant oomponent on the R=120 resisiance
AR .:t’exms automatioally "the bias voltage of the o.soﬂla?cor
TS T n-106 1s the resistanos of the graid flewing oif. Tuis

e sistunne “mlk is gonneoted te eaxth by 6BE, oantaot of .
' ‘_ t*a aerisl re].ay. In tha rmmeat ef ohange Lron tranm,.iseion»

te reueﬁtion the xelays omns up, bms yotm‘haater
uiscc:meots from the ooxre and 1(111 ‘bias voltage trewm. _
e the xecti!*e:r /=R V/ ‘¢hrouch the n~108 *e°1°ta.noe gen
.: ta the contrel grid of the osoillator valve and the ‘
' escllilater 5?.4: s werkings Tre volve soresn ;Lid is S“_PP‘ .
“' 21ied th:r:on-’n recmouon resistance R=107. The 103 :
oondensoxr enunte tus screen grid fex aizh :fraqaenoy. T e'
voltags fo tha aneaa 15 civen t..rov‘;h the P.-12¢

{ "‘ \—— e —— "-—”Mt 7
— _~
-_.—--.._,._—- 101

s .and oorneoted betnesd the

P

et Bty 5 g 4251 o s 6w

A i & =

' e e et et
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rgsistanoe whiok is shuated by C=121 ooadeaser. JL: 1-104
coil oontains ferroumn netiec soxe gerving fer cnmagiay

the oell induotanoo iy order te tune it whexz zal-iug woree !
the fArst and second staze.

Lo fecruaso tns influcnoe of the outprut ouswaoity EIN,

tre i~101 valve ancde 1z sonnaotad orly to sei.e rounas ef !
the cwil. fYe voltage for the next ctaz2 1s obtrined fron
the 064l olrouit part.

2+ Flret frequenoy triplex.

Thu highi frequency veltage fron the osolilator is given
through the distributien condenser C=1W06 to tue grid of
the valve of the first frequency tripler.
Zhe ntaze 13 daeed on 6365 /i~102/ valve .nd operates
--Mo:21lloter v&ith/:tron aavther stare/exoitaticn. In
tho valve anede /cirouit/ there is & oircuit /C=111,
£=-112 and 1~102/ tuned to the third Rarmerioc given teo the
‘frequoncy grid /quarts sixth harmenio/. Ihis oirouilt i=
ammtxi&,ﬁand tke anode supply is _.iven threu_h F-125
resistence to the middle psint ef I~-102 celi. The B=125
O rosistonce 13 blocked teo high Irequency by C-113 coanden-
sere. Te balanoe L~102 valve output capsoity, osnncoted
into ene olrouit leg, thers 1s Sennecstsd inte eecend
les the baisnoing oendbmser C-109. Ths soresn voltage
48 given thrsugh R-109 resistance whiok is blecked by
C~110 oenfenser. Autemstio bias e obtiined frem R=121
and R-121a resistances connected in parallel. R=117 18
ine leakage rosistance in the aneds oirouit. During
transmissien the R-117 is ognnected ts darth threuzk the | -
| " . P=40t% pelay, m durin; reception the relay opens and '
the va].vo ie bloaka& 15 the ssme may aa the esoillstsr
_valre. e li‘h fregueacy veltage fren the first tripler !
olrouit 1s given through ceupling C-114 and C-112 .
sendenssra te the vnl'n exid of the uomd tri;].or.

v

25. sw-ud buqnnoy tripler.

fhe secend fuquam; tripler is. buill ia pusb=jull
! cirouit en the Ui speoial valve - double tetreds type
4U-32 /1~103/. Thip valve coentains two assparate setredes
Tlaoed in. ons glass dedlbe Tae soreen grids of totrodes

' are eonnected inaids the valve and have g aingles lead su
o ; _“ T e
: st e 4102 ) _
' el mpanipa- - i g e et e
: SECRET
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In the sams maanar tie oestiodes

(24

T tricdoc :pe 0J.-’130"5°O")(1
and have sin e leed out fooumon lay/. Tnerdis o 8!

v-d.UO;...L—l‘ i

e, e

zondenser bleoxiny sarsen zrids to outlwedes. Jhs isireis :‘l

™

athedle usatnrs e oimweacted in zzrisc and fre . L2
guvnnection peint there iz lerd out that sacnles o !
sonneotion of the Leafers. At parallsl cuineotlion the :
neaters should be suL»iisd with-5,3 V voltage uad in
eeries with 12,0 V /as it tukes plzoe in the 2/I' set/.
- In this valve the dnorease of aw,lifloatien is perfurwed
ané c¢s312letien fraauenoy tripling, that is ibe witooning
.. - frequency 1is equal to tte quariz eiginteeath harienioc.
" ancde loadiny ¢-nsists of a olroult /u-11Q and I-103/
_tuned to tue gug%z signteenth harmenio /thirde haruenio
0% the srevious stagzs freguenoy ./ + Tuis oirsuii l=ts to

[‘.
11}
1
I
b
[vY
(s 7]

-
(24

.. oover the operatlen fraquency range. The voltags to ihe

yalve snede it zivea turough Dt—1U5 te the ohudle coint
of tke oirouilt. Flos voltaze is ebtoined fron re:zlistaaoes
3-102 and R-04 and- from divider /R=127, R-1u1, &-102

, ent R-404/ and turculk Dt~-103 and Vt-104 ouQrkce,

i qdeereasing shualing of ihe £iret tripler cireonil snd 12

b given to ths conirel grids ef the valve, C—-116 aad =
2w417 . gondensers sreteot the dividaz against 2igh i~

“rfra;uenOy purrent. ¥aon this stage iz ogarating tlen ) -

ne valve blas veltazes 35 spirsx. =0 Vo During chenyge

ansmicsien to reception, the Bigh frequenoy

L
LA s ben e oS

e

&
rom 3
4 vcltaﬂe vi the oeptroi grids of tho cecond tripler is heot

A~g*v=ﬁ, pecamss the valves of the osoillator and first,

.

ngﬁ: P trip.er ars o;ucgad. Bosides thet the pias veltage on
Jetha,ocn.rol £xid e‘Atna 1~1CJ Lets inursased te—=105 V.
Scyeen veﬁfare 12 given to tz seound trigler vaive

thrrough the R-410 resistande. :odu;atlnb veltsge is given
froa Tr=152 t*ansforaer to soresn Jrid clce threusi R=110
sz $3e secoad uripler ansds oiroult, th |

[P DU

posictanod. Frs
wigh frgquaney e=0liletlions are siven throu it S=113 & 214

id W
113& condoncers L2 tue nut valive les. ewer xt_liﬁiax.
Dm 3 <

N e o8 e S b

ron v nezns of ueasw¥-ent A
e snede surrent is & agured by nea ‘ e s
ylook walok oan e cwmeu‘caa LG 2404 coekef. T thn
o . n.-416 shunt that is

cowat i= oonaeotaed . 1ead out frem &
wut An series into valve anede oiroult.

i =

R ,.m-mmr -
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It 13 _ossible te listen tu cea transmiscion /45 the
mciient of ewn traasriseisy/. Cheoking of the tr;‘.ns..:itﬁr
sperasivn oenditiene is psrferned by wo.ns ef a special
ua"au?!tant instrument leoated in ma-ugont Lleok ¥i[¥,

The msaau:‘ﬁ'mnt of the anede ourrent i: tke transmitter
ic denu by deteotlon en the 6232 /L-105/ vrlve.

From the load divider af thais doteotor, the voltage
! is Teceiveg by self-listeninz {e¢ and tais veitage 18 siven
) te first umc.or tke frequsney arxvlifier.

EOP

73, Osoillater and frejuemoy doubler.

The esolliater is built en 6P6/1-K1/ with eleotren
coupling and supplied in seriss. i'he ssoillatimg olrenit
is fermsd dy & quarts with ecendensers C~101 and C=402
and osnnsoted batwesn the valve g 'id and the transmitter
Poarth” /metallic mees/. The valve uneda oiromit whish
ceatains variabls seasenssr ~ C-1035, twaing sendsaser
/trimwer/ C~1W4 and oeil 1-101 are tuned t» guarts ssoend

© hkaraepic. In this way the quarts Qsublsd fraqusuey u the
} ‘ czoillatex valve aneds oirouit is ed e
C ‘ ’ The veltage of this frequsacy 1s zivem by eoupling

condenser C~106 and rssistanoes R=108 and 2~198a te the

' centrel grid sf the aext stage. The Teeistansss R-108 aad
; £.108a preveat the triplsy ztage agaiast self-gxwitatien.
_hake Dt-104 and resistance N~120 are voanacied ia seriss
) Lo tke oathsde-sarth oircuit. Cieim Dt~K01 steps the flew
, of the high frequency currents te earth. This okake lats
througd enly censtant eampensnt of the sarrsmt. Veltage
irop of the cemstant cempiment sn the B-120 rewistands
sorms autematically the bims veltage of the sselillater
) =105 1s the resistanes of the grid flewing off. Tnis
i resistanoe wl is cenneoted te earth by eme ssntact of
‘ tte asrial Telay. In the measat ¢ ohange freu tramsmisslen
te recenrtien the relays emens up, dias petentisaster ~
Aiscenneots Frém the osre and full biss veltegs frem
the zeotifier /-5 V/ threugh the R-106 reaistanse gees
tn the centrel gris ef the osolllater valve ani the
escAllater steps werking. The valvs soresan &id is supp-
' 11ed turéngh reductien resistazes B=107. ¥ee C~103
condenser shwats ths soreen grid fer high freguenoy. The
veltags to the amsde is given tireugh the R-122

o ——— s - P . iph— ~\

— . ,___4.--_,.-........_._._...-&\__ 1@3”‘ - .

T — . b A i it
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. B o T6. Povar amplifior

_ X :
Tho sover arplifier is bullt =a S8I-32 valve /éouble Rt
4esrods/ end eyerctes in ﬁ“““-ﬁull set-up. whs clroult
. J8=123, Ir404/ iz the vaive lead znd 3s cenﬁeogod to
': velve anodas trxeugh C~130 cnd 2430z cand2nssrs. .
::‘ ’ Tke vu‘Lage te. the valve argeds is piven th:an;h‘nt-ln* .
. and Pt=402 chekes tuat ers bleolired by T-137 ¢=ndenaaxsp;”'__ EL .
" =126 ang C-120z are, far t,ermeOcnpensation. The eo*eéﬁi
- woltags 1o given tLroux; R-111% £nd R=-142 reeinsances,
h“noked hy C-122 oona"nser throu;h seosndasy cinainv ot »
tha nedulatien trénn*ormor. Ia zeries with ta1s uznat-d ;]
the R-119 sbuat 12 conneoted, Whiok a:nblos to measuro N
the onrrent et .ha JRL: 3 auplilicr by reans of“bloo"“l"
L. The zid veltags /vias/ is recoived Pyen uividcr .
oanaistinr of R~127, &—101,'R—1@2 end R=104. " 1T o
. -buriang tranemibo;nn the 450V vul*ara 12" givea tng,»
' _the valve 45+ During racepytien tide stage is ouﬁzlotelg
. ;;‘blooaed ﬁysiiviug pigh negmtive. voltage froa t & sana
<" ‘gayidere In the il oirouit ¢hers ere slsced Dt-106 md
=107 ohokes itk C-132 and C-132 ﬂvﬂc.nsera. Zhelxr
"'“uxpose 6 tha sant a8 " peat0l and’ Dt-104 ohokes o tho
oqut of ths- f*ec;uanoy gwosnd: tzi ,lu'. Cuuglin. g ta.e
snaae e:.rwit ' h-‘--f:e‘ enoy sooend tri ~Ler vitu g;:ids
» ‘ .az rower’ &p.t.;::.u: volwva i3 doms ryrreugh C—11%a canaensu-s.,
‘r::};:-' Anoas coil ef-the Tpower: awpli,ier conaists of 4 rouads ;*j
R plaeed cn the botd c1des of tas poupling oell 2125n savdiall
: ‘. Gn.the output "gtags the medulatian pis ‘{he amods and fwlva'
'.-uoroan 55 shtained, Far this pursebe tas vaileze of
S aud:\:a.l frequency- 18 glven “$pen Fx-130 pedulztien “transfor—
. -:'.j_ ,‘ mer threu® Dt-102 and Dt~106 phokes znd R=111 and 3-112
resiotunoess In exdex to traosfer iio eneryy cf‘vtgﬁ—tf"
" guenoy cseillatiens to the serial, tus 1~103 ooll 18.-
1nduotlsn coupled with oironit of Dpever anglifier. & ”ha

aorisl. output is as;*metrio. One ong of the ©F voling |
the other ond

p ooil /1~105/ 48 conneoted to pcrth, and
threugz the aerinl Telay is qcnneotwn to k-1u3 aerial

N
N

sookets - .
Ts thils sooket, th
goll 1s ia=*anea on the movable. bvac e a
Yo o e -2 -
shanze of ceupling Y gura of tho agreaw wWaid ad_ iE-
e — . —
— A= diosgdf;wﬂ_,.-ﬂ_,__ﬂj :

e serial eabdle is o»nneoted. Jas oouplint

wARACEAREALE IS ﬂ‘“"l ¢ " 1.¥ A
- :

- W‘-w’ — . el T 5&.’.35... i ek S es 4
| G o ' T : R g by ‘ MQL S *
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taxea to the treasnitter ooy =asis

?3{“‘“ b E}U

0X1

To7e 742L Zroquensy ¢oeiilntica contrel of tae transm1§~u;- T

e

v o oo b e Tl . e s e e e AR SO

mhaadntr Jand e T S

1 . uu{)u suuliotoer. '

r

A bubmcduluu,on staze that is 1sw fregusnoy aapli-
. - fier ir wuilt on 5G& /i~151/. -

wrzut niie f’°*"*¢awnena/

et

. 2441 escillativas from

:fter SELuY ihrough tr=dy1 transiormer wxd giveuz te th
'3;151 valve vid in whilch the wrpiifiestlen 12 ceoen nid
“es'tiv voltnze on thae valve Zric ie obioined Prer =161
and =162 L& whiol the hegcotivs volteze /=120 ¥/ fwen
vire roctifler. Lo the velve anode o conntiubt veitnge

p
[/}
B__

SR - 2

e

i siven tlrough privary, vindda . o fae “*—152‘1nt5rvalve
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