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‘cast: eluminium

Phe instrument mechunism 1s mounted on the

to 1t by the put [¢)] and -the lower centre (22

A-;(‘ﬂ (v1g.2). Attoo

3s the dinphragn (4) the inn

or chanber of which 1s cojpnet;‘ted‘fo F:

-

“ico pert of the Venturi tube by meuns of the tube (5) and cormedh

BOR R
5 The narrow puTi of the Vensurl tube is connected with the in

%ont via the connectlon (7). Due to the pressure difference betvena
he wide Gru nuarrow parts of the Venturl tuhé the diaphragm is

niedes

©he reciprocated movement of the upner centre (8) is convertol

+ ‘4nto rotating movement of the shaft (11) by means of the rod (4)
Bnd arm 10). :

mpe rotation of the chall (1) 13 transferred to the shall (&

roush the bunt wrm (12), red (13) aru fork (14), “nd then Vi

ctor 74) to the yinion {47) cn «kich the wpolnter (13) 15 seon

v
)
v
‘
i
!1
P

€49) which kuars all @

_of the mwecrinien tight

; l 5 The sncroia assembly is 2 3
} 1§ centre ).
‘f : ‘ .151‘6(1“;41 1o tue movin: centre (39} of the mnerold ws
i ! Z L a tent urn (12) persing or-und- the anereid gracrbly urnd At
: i 4t tne f£1o0! ceatro sldce
z e za (12) 45 hinped te the T0d (1)
i 75 arevent unlenitn? 5f the bent rm o in e axs o
{ ! ;in {?’J). sene. atins the rot to the hont ro:te e
H C21) for wlwnctep the smaft (11) e tbociet Ao o o FL .
H The pinton potates in ive tmarin s 05N, e - '

,‘ in whn vearings (U6).
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ey to Fig. 2. T o
- Base 29 ~ adjusting écrew;
erflr centre; . A30‘—' case; . '
nubv; . ’ L. v' ) J1 ~ snap ring;
‘= diazhragm; . - : i 32 - d{al;
tub’e‘; . P : R 33 - glass; )
connection; o 34 - sealing ring; ‘ H
connection; i 35 - threaded ring; ‘
urper centre 5 . 36 - gasket;
;J—rsé; . Do :37~nut;
40 - ermy; . ) ' 38 - gasket;
- shaft; v 39 - centre;
- axmy o . -7 40 - screw;
. - 44 - screw;
+ - fark; 42 - clamp;
B R 45 = shuft; 43 ~ sornw; I
16 - sustor; 44 — 3crew; :
17 - pinton; 45 ~ screw; :
16 = poini-r. 46 — plate; i
19 - hodr <) B . 47 -~ screw; {
20 - rnevel wsumblys 48 = brucket,
: 21 - cunire; N !
. bl 22 ~ army i
:’ 723 - plng ;
; ih - owelgats . : .
. " 3 L - wesxingy o E
. N 26 - bonring; :
B ) DL op o ET - steps o i
Pl e wdjunting meren: ) ok
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O |

: I'he be'u‘ings (26) are mounted in the adjusting screwus (28) mnd
(29), thc be'mir*p.. in the screws (29) ure locnted ecccentrically
respective to the screw axes.

djustment of the sector and rinicn meshing is performed by ko-

g

Htu’tion of these serews.

e~
'l‘he mecharism 1s placed 10 the case (30) and secured by the

snap ring (31). The dial (32) is ‘—,raauatcd from % to 10 abstract

g ,units of air consumption. Each abstirazct unit is m:rkeé with Figure,

.411 fig:z s and main sczle points wre puinted with constantly

luminous material.
e The case fron tht. fece 1s covered with the glass (323); the
u »rvvbbér sealing ring 1 J4) provides i‘or «ir tilphtiness of thoe case.
?hevgiass is secured in the case by the thrended ring (35)
Tunder which the gusked (36) ie placed.

The sonncetions (6) unt (7) are secured by the nuls (37,.

“The rubber gaskets (38) urc pluced un:er the conacctions to

provida the case wir tightness.

R III. TECHEIZAL LaT4

-1, Measurement ruonge 1s from 1 Lo 10 udutract units of uir

vcvonsumption which correspcnd to the pressure values slven in the

table. .~
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- fbsolute pressure in static system , mm.lge

-
1760.0 'l 590,0 i £43.0 L 295.3
ixcessive preésure in dynumic system , mu.HE. -
3.9 5.0 6.7 10.0
155 20.0 26.7 40.2
34.9 45.1 6041 90.4
; 62,.0A 80.1 107.5 160.5
96.1° 125.0 167.0 251.0
6 139.5 180.2 2405
7 1 189.9 245.3 330.5
’ba\ S 248.0 32044 52745
- : 314.0 405.5
T 3875 5006 '
1 I -

E ;’“ 2, Instrument error &t o normal room temporature does not exceed
1 +1.5 scale divizsions.
1 3, Instrument readings variatlon (hyst 2% w normal room
s “ ' temperature does not exceed ﬁhe allowxble rooling error. ;
) : ’ i . &4, The instruasent operates within un antlont temperatux‘*c runge !
i - . from +50 to —60°C. :

5, The instrument withstends the overloud pressure of 735 mm.i'ge

.tes at u vibration of 1.5 ge

- fhe {nstrument relishly o

:w‘ithip & frequency rance from 20 to 80 c.p.é.
+ion of 1.5 g within a

37; The instrument withstunds a vibra
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o ~§. The static system is so alrtighl that at wn ubsolute pressure
R r A ‘of 2953 mm.Hg. in the iustrument case the pressure drop does-not

P i ET P L e 5

& ! exceed 5 mm.Hg. rer 1 min. e

tvf : ; 9. The dynemic system of the instrument is airtight at mexécss;lY |

Ly . v I

3 ' pressure corresponding the instrunent maximum readinge - F

b : £ 40. Veight of the instrument (without muuniing p:;:’(s) does not R

{ | exceed 400 gn. l :

oy e

', R fhe insirument overall daimensions wre given in Lgele

&

[

i

b

3
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i‘!ie set of

3. Cap

11 follows (#1g.t):

scale noints

the ('ynd.mic s_/s

b "Delay press
{
'ofl at paint 10 not
i _ Note the d
'! ' Deternine
N i
S 5
-
o
i1
H

1. AMr flowmeter - 1 ea o ST

2. Wounting ring “tez

4, Certificate -~ 1 e2

Y. DECTING PROCLY
In operation “the flowmctar azy be ‘testea for:

2, Reading varintlons i
_tic system of 796 mm.He.
i 3. Alr tightness of the static

Pest the instrument for scule nrror at & nermal ‘Emperatxxre ‘;

Build up an absolute pressure of 76u mn.ﬂ‘g.

and 1n succession build wp an excessive :zre“:u:re COITE: manaing 4o the

rked with figures witlir the 1init of! 145 10 unita in

1n5trument rcadlnss wi‘th the vslufsb glven 1.n the i'able I.

< tv, cowrrzTING . C

the air‘tlowmeté}‘cympriséﬁ: S

~'2ea

UR AN DEST SRULAKENT

1. Instrumens reading error at s20%. ‘

steresis) b Jbaolute ym:s-\re in ‘mo -

ane dynemic systefs. fv'

in the ‘stz tic s,/st n l\
tem (See 'l‘able 1)

ure at the’ aheo’:: point' for not less th'a.n 1 rrin.,a.nr’

less tban 15 mine

irect and reverce reudin"‘ of tnu mcaunxeuxent vr'luea.

the- 1nstrument -erding er“nr by cor- erison of'the

i
|
|
3
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1 a8 0r: A~ raferonce water nenoneier; 5- valve; i~ dynuwslo oonnootien; - ! 1 )
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'l‘he readings Val‘iation (hysteresis) 1s calculated as a difterence

betraen the dircct and revcrse reudlngs ct the 1nstrurrent.

Then buud ap u the static s,yste'm the absolute yrass\u‘e of

90~€, 443.9 and 295 J '.n.Fg. in sucoession =nd at each point determine

he instrunent resdine, error in dccordanﬂe with the Table I.

- The rgadin; varzdtion at this pressure 1s not cnlculated‘

Tﬁe aboslute pres:»ure value in thg static system i3 checkeu by the|

‘reference mercury barometer, the excessive pressure yalue in the

Y ba ;
numic system - by the l‘ef?l'""lc;? water and mercury manometers. The
’gretetum,g maraometers and L remeters are calidrated in mm.H;;.

C}ieck ihe dynamic and static systems for air tlr,htm.ss as fcllows

Hive Fige L)

=) {ocnect a p"e ssure source to the conncction ( J ) and build
un excessive pressure corresponding to the i{lstrumenc maximum

freading.

3

Then cut-out

the pressure source aznd after the hose is shut off

iment 18 required' e

'LM- the instrument connection watch the instrument poinser during 1 wmin.

i

““~b) Connect u vzcuum sourcc to the instrument connzotions (¢) anc

§C L ) and bulld up an absolute pressure of 295.3 nn.Hg. Then cut out

the vacuum source and

=teh changing in readings of the mercury baro-
ineter during 1 min. - ;
2o pvri'orm the uhuv»: mentioned tcsting the following' test equip—

a) refe"enue mercur bdro'rczer - 1 ea - -

-b\ reference mercur;r manometer - 1 ez

: 'c) refetence water manometer

- 1 @3

two—m__y selecvo; V'\lve L 2ea S )
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. . Zhe air Zlowme‘cer 1s matalled on the mstrumﬁnt p.lmel in ac—
¥ ,‘cordaxme wﬁ;h the aircrai't 1nstru.ment equipment an'emhcmont diag.ram.

" The air flowmeter is mountsd on the instrument pg.nel by

stanuard mounting ring 80 mm. diq. with vcrtlcdl or horizout J. po— . |

‘szticn of the 1nstru.ment dlal. - ER— e . l

whan mounﬁ_ng the 1nstrunent Temove: the rutber c,.pa {rom . the ’
connections. Connect tbe connectiun G) -o the -connecticn ln tne
) narrow part of the Venturi tube end tne connection ( A ) to thb

cannection in 1ts narrew part.

ings tu.less

When moming the pipelinc mal:a nunber of ben

as poss: ible, beniinv r=.d1us shoulo be not less thun 190 rmdo dents me;
ﬂit‘aed-ufter mcunting test the pirelice for ‘.1‘1‘ tightness, :

,Use tube,s withf: inner diamgter of & mm. for pipeline. .

‘7 2. 'Ogeratio_n

In operd ion- n}.eck the ful;c«ing: in~*trum«n< reacing error ui
— 4 *20°C) readlngs va: riation ut an LbSOlut~ ;pren ure o{ 760 r'ﬂ.z{g. in !

. the*‘ .statio ay tem and &t normal ‘tempcratu**e, the .-t-..tic am dym.mic

systems for alr tiuhtness.

'!he abave mentioned cheCXS are perfomed onoe every 3 months.

he testing ro"e nte 15 given in >Lotiun ¥ of this- ')es..ri;,tion.

A_fter flig)ﬂ: inspcctivuof the instru::en% are perfo“med to 'ueck tue

ther matr\ment exf:enaw.l pa*ts Ior freedom fron Cum,ge.

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3
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'  vIL rmmuc mmwnmc&: ommmus

Check the 1nstrument in operdtien once every 3 munths as well
o) prior to installution in the .nx'craft if the 1nstr.xxrant was stored
5 ; more tban 3 months. - R s

Perform checking ihe Vmstrv-ment in accordance with the re’quii‘eiw

ments apeclried in Section V of tais Description.

(37) and threaded ring (3%) (*1".2) =
© . If the instrument rea 4ing errors excead thf. vulus civen’ in the

paragraph 2, Scction III of this Description t<plaae the 1n.»trument ,‘ E

by new cnee

YIII. TROURTES AND

I. GLAS3 BROKEN

Using a speciul Wreaon uRSCIEW the threaded ring (25) (Fige2)y "

remove the 5éskot (36) =nd broken glass. .
Replncc the vl’ass by new one, place the m:,‘cct (36) ._nd screw ' =
the throaded ring (35)e o
After rephdir check the instrunent Jccordlng to pa:tagra'xhs Zti B
and 8, Section llllyrocgcding as apecified in Section V of thj.s G

Descriptlon. - i
b ) .24 PCINER DROPPED - -

Rcmove the glas... Check the ;;ointer for coudi*ion" fo‘r 'freednm

from cracks and benis, “Tuminous p .inting for dam._pe. .1ace the’ puinter

first scale division and then Tushing the poxnter by finf'er secnxe it

}
on the pinion tapered end s0 f;lm.t the pcintet end a.11gns with the ‘l
i
1
t

Declassified i - jti;
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In czse of poor alr tigntness of the instrument tishtbn ?:he nuts ‘
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" .
S
Description
3. POINTER DISPLACED
Check the instrument accordiny to paragradh 2, Section
this Description.
I, when checking, 1% is noted that the ramter ‘..a'vlace'we)“ 15
constant around the whule scale, open the 1ustrun:mt '-ud ae i
— the pointer as 1ngtruc tcd in peragriph 2 above,
Close the instrument and check it in uccord_vce with i
paragraphs 2,3 end 8, Section III proceeding as specified 1n 5
o v of this Descripilon.
T
o
7 —— e
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BLECTRIC ACTUATOR
“odel M3X-3
PION, OVERATING A

¢ INSTRUCTIONS

i
|
i

Q
o
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)

"
rie

EBIECTRIC alTUATOR

Model HM3K-3 *

DESCRIPTION, OPLRATING AND NCULTING INGPRUCTRIONS
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e SR 3T

III.

iv.

‘Des‘ign ..............‘...;‘...z...y.-......

" principle of Operation ..ee-eceee

comzznrs -

bomj;leting ..-........-....‘..‘.‘..‘...,.;_'......» K

fechnical Data cevassrieseanansasramaent

ounting und Cperation Jeeieeeeecesraconenraione:
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I. PURPOSE . H

The M3E-3 electric actuator is designed for remote control of

the fuelling valve.
II. COMrLETING . ‘

The elactric actuator set comprises:

-3 electric actuature

DY S p— B

|
i
4
R}
- CPGGLLon 0F TOSIEANN caevessesscatressaesaresae WNOWL !
P
ferdnil Uee VOLULZE secesesiesancsasnaanenanene : 5
b
E .o 2b. |
soting voltnge i ‘
! t
e otarquer . !
z ©n) n0tnnl eeseeacecvensesnsenarsarsssens
L. s
Loat nominal toriUceeeceenes eeeesasanarens taltoun L
merseseresas ha0 A N
 eeveaseeceesenen ;
1
: ceee D02t
: -
i o c STt tL turn freTontocxiiene
i .
5 aut 05 WBALAET ceeeceene teeese. ot onore thun A3 e,
fnoetgnl orun D iTw dutlet ,
y s otepe w Lo serend the olootris

. fat rre than © rovalutlone

B S R not wore than D o1i.

i
i b . to-air
k] Poser BuplT (II%A% ceecseseaccenee to-aiTe
13
Hy i
H
H
' £
’
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G

i

- ~Flectric actuator construction.... .enclosed~type, explosion—proof-

|
i
4

cene intermittent .

Operating duty e.eeesecseecest

) A% = nominal torjue and nominal voltage threc cycles of: actu&tionl'
— - Sl
are permitted and then. complete cooling. The cycle cumprises;operatio!%
- - pTas
of the electric actuutor 4n one direction of the outlet shaft ru_ta.tio!l!
sl h ol
up to the extreme position, then operation of the electric actuator !
o ]
in reverse direction of the outlet shaft rotation up to the extreme ‘
sesitien, after thut - 3 min. interval. : ' 1
phe clestric notuntor is design=a to operate in the sB-12 aj:cra.“t;.
H
|
v, DESIGHNS - !
i
— ; !
fne ¥IE-3 clectiric acbuator sensists of the followlng main i
— —— 1
~lerentss - — .. ‘
1 o) -407 elestrin mntor; i
- s L) reductinm §CeTE ”A;W.
S : 1t oewite i
: {
3 D PIULSHET s sonnes 0T ‘[
o i
. astor iz : tro-pole +. seriez notor with !
‘ - - !
— stris notor Ac yﬁv:‘tm;.:.: Ly chenging the
~wic fiux, Fer ihis rmurg AL EX lectric matox |
. aeperte v1eld sinndngs roich ure energieed ‘
H ] |
- azang on MRE Agroction ol T H
: 3
sucrent
N sr the ftell win. Len cann
* - et 0f the one=jole s

Declassified i - jti;
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Rcmember, that sinult_'\eou% switching on of both rield «indings

is not permitted, as it may result in the (~1z,ctrlc motor failures H
The electric motor (I‘i{,.z) consists of the .ullowxng: T

R a) fleld ring with coils; B :
b) arm.:turc with v.indixw and comntutator; ) :
c) drive end housing asscubly. . R
Attached by screws in the field ring ‘(13)' m;dé of u steel tube ’ ,

are two poles (14) with field windings (15). o Bl

!01' access o the comnutator znd bruuhe< the field ring 1« pro-

viled with openings which are covered with & protective cup (25).

7he armature (31) consisis of the shaft, laminaticns of elec—

on the shuft. Placed in ihe luminated armature

trical sheets pres:
slots is windings the coil ends of which are soldered into grooves

in the ris.rs of the commutator.

The conmutator (29) consists of alternate

segments, B

Pre drive end housing assembly (19) is mile of Llumin anou

his a seat for the ball-bearing and @ hole for supply wires. ]

The -leciris wotor is provided with the brauke anlenoid clutch,
2¢signed for decruasing the inertial run of the armabure shalt wfter
Ge-energising the eleciric motor, [

el cuain, (A7),

4he ~luteh winding (18) is encloned 1o the

Fresved In the

itng arc threc guide rois along whier, th~ Lrake H

waster (20) sith the ring (21) of T¢M. stlen meAsrisl pressct o

1,00 traveliss

«? the

“he cusiag and brake washer form = i

cluteh. ’ ¢

. i
The cylindrizel spring (233 pre:

Ature #b

(22} tieshod Tighdly to the

o
(e}
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The spflng forée creates a brake moment of the armature between .
the disc a.nd brake washer. » '
With the solenoid clutch winding de-energized there:ris antair gap"
between the brake washer and casinge

~
Lt ¥When switching on the power supply a magnetic flux is crea‘bed.

In this case the electromagnetic force, created in the air gap,moves :
the brake washer along the guide rods to the casing, depressing the '
counteracing spring,thus ‘the armature brake moment is lost.

W’i\en opening the supply circuit of the clutch winding the attrdc-
tion force between the case and washer disappears, and uncder the action

of the spring the brake washer moves along ihe gulde rods t1]11 it con-—

tacts =47l the armature disc. |
Due to friction between the brake washer and disc the armature '\

i

1s braked. 1

Power 1s supplied to.the solenoid clutch winding during the

period of the eleotrio rotor operation. The solenoid clutch winding

1s connected in’ series to the electric motor armature winding.

Attached to the clutch casing is the support (28) with two
Qtamped brush holders. ;

The WIC-5/A-I2 brushes (16), 5x6, 5x13 ma. wsre installed in the |
ﬁrush holders. ]'
The brushcs are pressed to the commutatr?r by spirazl springs.

Brush pressure is 170-230 gr.

Reduction Gear

The reduction gear 1is designed to increase the torque and de-—

crease T.p.m. transferred from the clectric motor to the outlet shaft,

¥ The reduction geur consists of two stages of cylinv.‘.rical»gears
E‘ (outlet mesaing) with total gear ratio of 30.25.
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The drive gea.r (9) of the reductlon ge'u‘ first Btage is attachnd

to thc electric mater shaft by a pin.

Hashed with 1t is the” cri'ven gear (32) which is pressed on.

the. second stage drive c,ed.r (}3) v-hich is pressed on the second stagc
drlve gear (33) sbank and secured on 1t by two cylindrica.l keys.

. The thickened end of the second- stage drchn ‘gear (35) sﬂ‘ves I

28 mactuator output ah..ft.

The shafi has inner x.n:olute splincs fc.r joint . vd.th “the driven

— -

unit shaft. i
The opposite end of the &riven gear (35) is pth‘idﬂd _wifh a
worm (1) which is mcshed with the worm ge«r (l;) . : S
This gecr made of brass is rigidly- ‘.ttached to the nctuutirg

sorews (6) by meuns of the key ).

orm-and-wheel assembly with

... 'The worm and wora form
—tho-gear-ratio 1:7.66. '
Phe worm-and-wheel assembly with the actuating screw 1s

deoigncé to. actuate the 1init switches.

The g;ars of the reduction gear rotate in the balli-bearings.

The actuating screw 1s rotated in brass bearings.

Iinit :sw;_ﬁg@

Installerl in the reduction gear casing -are iwo KB-6 1limit
gwitches which ere designed to sxitch off the electrlc actuutor in

the ebtrcnﬂ positinns after the outlet shaft makes a certain number

l
|
I
|
of revoluticno, and to ‘close (or ox\en) su;g mly circuits of two warnm i
11ghts installed in the aireraft, . . ;

'»Qse of the lig,ht comes on when the elect"‘ic motor stops 1n the |

Aextrame rlght qeition, the other — when the electric actuztor auff-

IL. sn~"' is_in the éxttene left position.

= = €
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'lhe rectnngul& lug of

scre‘

b

M

a.nd (k”) throuuh ‘the elastic plate ). 3; .

udjusting screw. (36) screwed in the drive nut.

increased.
‘The oylindricul spring (26) is designed te Femove

thread between the zciuating screw and crive nnt,

Srhwwes

v

means of the vlug conm.otor. o (a

i

actmtor. s

B armatura of the electiric motor begins rotating.

a

the drive nut slides 1n the g,nidc pl:mk. This

increased, thus the number of the outlet shaft revaluticn

'l_‘he.‘ dri:v’e‘n’ut 52) re;eprocutes alon( the actua‘ting sorew 6).
2 ’plank preventa the drivc vt fron turuinr together with the actuating
'!he drilve n;xt presaes the butf;c;ns of..thc 11n1t <w1tches (39)
‘I'he number of tne outlet shaft revolutiona is. sdjusted by the .

%hen scrcring iu the e,djuitln,u: screw the urivc nut travel is

is 2lso

play in the

i "! The actuating screw pluy is removed by v'aahers installed between
] p
El.‘ the cover (2) and casing. . ‘,‘ L
§§ Due to this, a requircd acourccy 1s provided when w:justing the
!; 1imit switches. :
By
.| A
;, :‘f - Vo PRINCIYLZ CF OTh RaLION
o S i v
“f  The eléctr’okineh:»atic diagran of the cleciric actuator 1s given
-} ' in Fig. 3. . - “ ’

. The electric dctu.‘tar is Qonnpcted to {he supplw circuit by
B! - The one—pole selector switch 1s u';ed fox- reversing _the eleciric

- _h‘hen enerf,izing ‘he electric actnutor, the solc.noid clutch is

7 energized sinultancouslv, urbral 1:\(, the electrlc rotor armature. The
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oo

N

A —

The gear, attached to the electriec molor shaft, rotites the ‘o.ut-

let shaft of the electric uctuator through the two-stage reQuction
cear. ' . o .

Tk;e rotation from the outlet shaft ls transferred simultaned;xsly
%o the ectuating screw throush the worm-and-whecl assembly.

The electric actuator is stopped automi.tically bx"the limit
switches installed in the elcciric actuator. .

The drive shaft, when moving wlong the actuating screw thx“ead,
presses the butbon of onc of the limit switckes depending on the.
direction of rotation of the clectric actustor outlet shaft. ’

Thcvlimif, switch opens the c¢lectric motor supply circuib and
closes the c}rcuit of the corresponding light indicuting the extreme

position of ‘thc eleciric aciuator outlet shatt.
VI. MCUNTING WD O1LDUTICK

The electric nctuater is bolteld Ly the cusing flunge with the

flunge cenlerirg rim properly fitted o the nounting fuce.
The electric sctu.tor can ba installed in wny position.

“he clectric actuntor is csrnected Lo the eleciric system by

meuns of the [LPLOILGHI? 5-pin plug

sonnector.

o1

Derore installiang the electric actu tor bs ve that the unit,

for vhich the electris uctustor is usel, is projery mounted and reliable)

3

¢ with the

The electric actuator outlet shaft .ust be

driven unit without miealigrment i:l?(? radinl tension. .
The ouilet shaft of the electric nctuator Amust be in the ‘proper
extrenc position.
The <:1ect:"1c actustor must be securely atlachec. She a4taching

bolts must be locked.
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Testing of the mounted electrxc ac'ﬂuatcr ('rax.line, 1- “from one ei-

(O ttcme position to another) 15 porfornmd firs* b’y shor® :’thcnix gs. en

,;';

; at a decrenseck voltag,e (auout 26 V).
: - I the whole unit operates norm‘dl‘ without stleking, misulignm’ﬂt
and tension in kinem,_\t’c systen, test the electr'c actuater at a no-

iHI(‘ N

minal volt.ave observirg the oper vion duty u:dicated in the "TI

DATA® seotion.

During oneratiun pcrfnrn the folluwing periodic e lntena.nce opura-'

¢
- a) Ai'ter every 25 flying hours.

Check the plug connector for clewiness and. securitv of contucts,
the eledtrlc actu‘_.tor for sacurit,/ of attachment, the protective cap

for c,'l:ose fitness. . | -

Check the surply canlmfor damage and other’ “external cheﬂts.
Clean off dust, qil, woter u.nd airt from the electric uctustor external
) £
surface. .

v) After every 50 flying hours.

i

Perform the 25-hour periodic operations.
i Check'fhé electric actuator operation and “ciirrent drawn for
r COZ‘X’ESPODO'3¢C‘{E to the nominal data. . : i
!_. Check the driven ux}it tor operatlon. i
¢) A\ftcr e;rerv 100 flying hours.
P:‘riox‘r\ the 50-hour periodic onerations. o
Remevu the p:ntuctivc cap from the electris noter «nd check the
conrut:\tor '.nd brushes for condition; enrsure that th-\. commutat r ia
not burntf the brush springs are in good condiilon, the dbrushcs are

not dam

\g‘_d' chcor the brushes lcnt'th (replase the brushes w:ra down

to 9 mm.) aad the brushes ‘for smocth move:ran‘. Ln .he brush Rolcerse

‘.- - _..___—‘_—-.. -
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*If the commutator 1s covered w1tk carben or dirt, clean 1t with

1

a clean cloth moistened in 570 ga

" with a fine sand paper.

After'cleaning the
a pointed wocden stick znd blow the interfor of the eleciric motor

with compressed wir (pressure of 1-1.3 atn.).

Iisassembling the electric actuuter and replenishing lubricant

ir operation is not permitted.

The faulty ~Jeciric actunter shcul” i removed from the -driven

unit and replasediwith a new one.

The everall dimensions of the M3~} electric ztunter

in Fig.4.
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‘If the commutitor cannot be cleared by the .bove methed, clean it
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General View of M3E-D lectric A¢tuator’
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Scotion View of MIK=3 #lectric Actuator
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G H - ¢ ction;
6 - actunting screw; 7 - cusing; 8 - conne H

r
i
3 wr; 5 — cover;j . !
4 — %oTrmj 2 - COVET; 3 - key; 4 - worm geurj 5 H I
' .
§

9 electric motor {ear'..ﬁ‘ - drive end housing assembly;
11 - casing; 12 — coveT bend; 13 - field ring: 14 - pole;

15 - field winlings 16 - orush; 17 - clutch ©

18 clutch winding; 19 = ¢ sket; 20 - washeér; 21 = cork ring;
(U Y iin 2

5 . _ asoring:
22 .- uisce; 23 - spi‘ing; 24 - nut; 25 - capj 26 spring;

com ator: 32 = ringj
27 - teyy 28— support ringi 29 - \,n._muttor 3 e

~ and 33 - pears; Ok = round Lut;

27 - drive nuti

L4 = planiy A1 - plated

- connector.

! |
Y
) ‘
i i
B .
. H i
; ; |
el §
I ¥
B |
ol %
I3 ¥
- i = ) |
Lo .'
: !
[ S ~ .
o - Vo '
v )
P
it
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Actuator

slectric

Xﬁloctrokiﬁematic Dagram of MIk-3

Fig.3s

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

—
of MII=3 Mlectrlo Actustos

HEDCTIOE GEAK Kit10n30,25

Jdmensions

el
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AIR FREGSURE REGULITON
vodel APL-54 A5
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~—

SABIN AIR PRUSSUAZ RUGULATOR

iﬂodel APl54

TR e i iy,
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- CABIN AIR PRESSURE REGULATOR

T e s

T BN e
z . PB.»»RIT‘BIO}.‘, ll\o»TALI.AI"ION AND MAINTENANCE INSTRUCTIONS
& . . i -
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N

s

IV. 0peratlon cete.eoee.
' Inst;xnétion and L‘Lainténancg ...,....._..;..

V1. Service Troubles and Remedfes ..
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: ’rum’o:sxi

e

D!.flerential pressure “in cab:l.n
i at altitudes of 0 %o 2,000 m at

air’ consumption of 1 000 kg/hr.......

Const. absolute pressure at air
h conaumption of 50 "0 1,000 kg/h.r
2 at alt:ltudes of 2,000 to 7 100 m

under nurmal conditions and of

‘& 2 000 to .4, 300 n under aombat

; conditions..

+

TR TRy PP PR PP TR

t

t altitudes of 4,300 to 20,000 m

i under combat-dpnditiong .

! At altitudes of 7,100 m to 20,000 m

ressees’

{ under mormal Eondiﬂons cesvesranen
i Speed to cha.uae “from normal to co-rhat

cOndit1oNSccaaeasosesnrocssscctscan

Speed to change from combat to normal

o
Qo
8
ar
P
o
'o‘
]
]
.

peed of pressure increase m cabin
a’c differential vertical speeds and

with (2 hin P essuriznion system on.

Constant differentlal pressure 1n cabin'

- The cebin air pres..v.re regulator 1s designed for autom"tic dontrol

a derinite lawe

not mo:e than 25 mm H .

596 * 15 mn.Hg

447 + 15 nm.Hg.
1§'mm‘.Hg. o

204 47

10 mm.Eg/sec. | .

s i
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PLAFITRERIES SS

regulator valve in :eturn 11ne at

ai:r consumption of 500 kg/hr............. not more th4n 10 mm.llg.' . i

. 27V#10°Z-DC.
. 0.45 +0.03 & ' i

WELGL weverneniocnonesssnnsssesasassess HOb more than "'Flg',‘ T

1

|

i

. - o e “ - - s . i
B III. DBSICH P - |
) 1

i

!

i

|

\

| Thé‘ extex:nall view of the cabin air pressure regulator is given |

'l 1n Fig.1. S N :
" 1} R SURS
[

i
o

ROWE 1}

FOR MEASURING

ﬁl{l"}w‘

— e

Fig.‘f. Cabiu atr Pressure Regulator . - )
Control unxt' 2 - vulve 3= damper‘ ~~shock moum: 5 - tee;. -
three-way valve 7 = valv
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LT s
7
73 % ROWE LI
FOR MEASURING T
b nh!
A i
i 4 ;
V4 g L
! 6 P
/ i 2 % ¥ N
: b
: N/ . P
i g ———70 oo
; —) U i
? + ; |
1 - ! v
- 2 :
% H i
g ! |
7 i |
1 ol \
i ! :
- b «; |
i . i
i r{ ‘
; =S { |
o
Lo .
Pl ‘
i |
Vs ‘
.o Fig.2. Design of Control Unmit '
H B !
. 51 - Casing; 2 - bellows: 3 - rod; & - absolute pressure valve; . ‘
!5 — valve spring: 6 - spring; 7 - solemcld; 8 — spring; 9 - differedti-!
" al pressurc valve; 10 - valve spring; 11 - rod; 12 - conxnection; ]
) - holej 045 mz.dia, for communicatlon wit: aumosphere. )
: o el S i
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i -7 - ) .
T - - t
; '
The differential pressurc valt comprises: wolunnid (1), szTing b
vuive (), valve spring (10} and rod {11). . ] i
5 410 S s ¢ valves Jh ownd 9) 45 !
@ne valves sprinzs (5 aad 13) 1rvess the valves (4 oot ) i
shanke of the bellews (2 and solenvid (7) respeciivelys :
b, 5 xa any; o stuest 8 the
The solenoid (7) 1s deslgnec to »r.zhunl,e thi adju [ L
valve aopening difterentiul prestures |
The solenold design 15 given in T i
v
- .
-
[,
[ e
wre 510
ROWE

FOR MEASURIN

Hntnbnlnly

|
[ -
e
——ada

5 = . .
Jige T Jolenotd
153 jesign of Jol 1

8 S
4 - Solennrid coll; 2 - dluphvagm; 3 - washer; 4 - sSpT 9 - washoer;

i
¢ - wires running to plug conucaLloT.

N
<ve solenold are diaphruga (0 F1p.3), wacher(i)y

I
i) and wires (6) runuing te the plus connccior. '
- () An the solinold separates the control unit !
O .
s nelencis civity i which in its twrn communicutes
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The differential pressure unit comprises: salznnie (7), scort

(8), vulve (9), valve spring (40 and rod {41).

The volves springs (5 and 10) rre
1.; shanis of the bellows 2) and s0lencld

he solenaid (77 1is designed to che

valve opening differertial o ‘.ure.‘ N

The solenoid design is given in Tirede B k
’ - N
it
g i
10
ROWE
FOR MEASU!
3 ’hf»_!lh«‘lh!l_l
A :
il
3 .
i H
| .
b
Jigas. Tesign of Jelaneid .

3
ki
} 1 - solenold coil; 2 - dluphvugm; 3 - washer; & - spring; 5 -~ washer:
i B

1 € - wires running to plug connestor.

: .

H

: mhe main purts of the solenoid ave diaphrugm [N .15.}), wacher (2l ,
spring (4), washer {5) and wires (6) runcing tc the plus conmecinT. H

ahe dlaphragn (2) 1 the sol 14 scparates the contrel unit

! suvity & from the solencis cuvtty o which in its twn cons
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with stmosphérc through the ihree-way valve by mezns of the hole !

(13, F1g.2)%n the comnection (12).
fhe diaphragm position 1s jetermined by pressure differences

@

wotween the cavities 4 and B (Fig.2). . A= .

71th the solenoid de-energized, the wasker (5, Fig.3) is released

by the action of the spring (u) znd occupies the lawer pusition.

The spring (8, Fig.2) is adjusted so that the differential pres-—
 sure valve (9) would open at an altituie of 7,100 m/pressure difference
" betwcen the cavities A znd & 1s 294 = 15 ma.g./

With tho solensid energized the mzsher (5) by actlon of the

'_ clectromegnetic ferces is pulled up To the solenoid colil compressing

the spring (4). Due to that the adjustment of the d41fferential pressurs

v-1ve (9) epening iz changea and the Vulve cjens ~%t sn zltitude of

;4,300 m.(presoure alffere between cavities . end 3 18 447415 mn.dig.)

The desipn of ‘the valve is given
- a

Cavity A

)

FOR MEA!

"‘I|I|J|I|‘I|!|I
B

Filg.k.. Design -of Valve

1 - Casing; 2 - diuphragm; 3 - s_:;'ing; 4 - diuphragm; 5 - covex:;~ .

6 - valve Ting; 7 - valve plate.

|
|
|
|
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the. va.lve min pa.rts are: casing @, Fig.A), diaph'-agm 2 ), ring :
(J), didphragm (l;), valve ring (6) and valve plate (7) w- B

crewed in the cover ) 1s the oonnection which ccnne’cts the valve

cavity B to the control unit cavity & through a hose- -

;
=

. The- valva plate (7) 15 prnvided with a holo lz 5 mm.dia. The hole

connectd the nav‘lty bgtween the diaphragm (2) and plate 2" o the
cabinr C ’

The }diap agn (2) prevx.nts '-.mqspheric pressure t
valve plate. . : '

leen in Fig.5 1s. the ceexg;n of_the damper. a

?15.5. Design of Damper ) . ) ) -

1 - Control unit casing, 2= caamg. J - dia,uhrug,u, b - :prin

i
Bugl

-3 - valve, 6 - - nee Ie, 7 - connect.ton.
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The damper is desigred io increase the speed 9f the valve (2.715.1)

1y to the cabin, thus

« opening in cuse of 2 sulden increase im air sup

preventing a momentary pressure increasc in the cabin.

Tae. damper 1s orovided because pressurc in the cortrol unitrin).'. nL;\'.s_
7 at a low speed which 1s ilmited by the clear openiny of. the tee (5,
F1g.1) filter metering hole an: the clear openings of the valves (4,
and 9, Fig.2). ’

bue to a low speed of the ;ressure chu:ﬁ- ir the control unit,the

. spced ot the valve (2, I

Zet lifting wnd opening is lower than that

of changc in uir‘sup;ly to %he cabin and if po - danper is avalilable,

- ze in air supply to the cabin may cuuse fluctuations c;f the cabin |
: pressure. If the motering hole in the tee (5, £1-.1) filter and the
clear openingsof the vilves (4 and 9, Pig.2) are ccn&t;Ant the spzed
of the pressure increase in the cabin is adjusted by the danper.
The speed of the pressure increusse 15 adjusted by moving the needle
(6, Fig.5) and changing the size of the casing (2) hole.

In this cgse the speed of the pressure increase, adjusted by the

damper, 1s a constant vilue which does not depend on the aircrift

The m.in purts of the pressure

oontrol unit casing (1), dlaphragm

needle (6) and conneotica (7). The

divided into the cavities [ anu

vertical speed. -

regulator dumper are: casing (2),
(33, spring (4), valve (5),
inner cavity of the damper 1s

T by %he dlaphragm (3).

The cavity T

communicates with the cavity 4 of the control unit

(Fig.2) .

¥ith the valve (5, F15.5) oren the cavity T cormunicates with

atmosphere througk the comnection (7). The cavities T and T comzu-’

nicate with ecach other through the hole, 0.7 mm.dis.; in the cnsing&)."

- H
+
H
1

The size of the hole is adjuste

2 by the neecle (£).
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IV, OPERATION

The schem:tic diagram of the autom:iic uir pressure regulator is

gilven in Fig.6,

|
1

R e e

i
4
:? i
Atmosphere ‘zx
- . - : ‘
1’15.’ €. Schematic Diagram of Cabin Air Pressure b

)
o . . Regulator Cperation |

1 ~ Control unit; 2 - valve; 3 - damper; 4 -three-way valve; 5 — nozzle"
5 —

) ;
6 - bellows; 7 - valve; @ - spring; 9 - valve;40 —diaphragm; 11 - Spr :l»
12 - spring: 13 - velve. | : e SPrines;

: |

. |

i !

4 ~

14 =~ .

: S U
¢ = -‘m: 3
. < ROWE
: = FOR MEASU/
: n

Y = ]r!l?!llﬁ Nk
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Alr flow througk the
sure regulutor valve (2,

The dejree of the valve oEé’ning 15 automatically maintained to
i, provide the required pressu}‘e in the cabin and bdepends on the altitude

and engine rating. o - ) PR
The control unit cavity A communicutes with atmogphere throug){

the three—way valve (4) up to an altitude of 2,700 é:.,—thc pressure in

the cavity A 1s below that in tie pressurized cubin by the . value of

“.the nczzle (5) hyarauiic resistance{ the nozzle is a connection with a

~librated hole). The cavity & cammmic;zcé with the éavity B of the

alve (2. - . -
mhe cubin is freely venillated through the vilve 2) bup to the

|+ above meniinned altitule.

(with increase in altitude)

/hen atRospherio pressure decreas:
on the beilows (€), srfops und the valve (7) tegins

Jv the force, acting
ton of the spring (8); the valve is fully closed

cloxring by the &

at an nltizude 2f 2,300 m.
“1%th ipcreate

sure corresponding to atmospheric preryure oL an nltisude of 2,G00 m,

to that, ressare

in the cavity A,

is maininined in ‘he pressuriged zadia. -

e und higher the ¢4fferentfal prescury’

repulador begina opsroting wnl

se acting on the dlaghrege [1°) enmes tu the value wbhich pioduces

force excecdlny thet of the springs (11 and ).

Thus beginn

:: dirferzrce 1s mafniaires between the cavity A aro atresphere.

j‘. 1th the solenaia ce-ene.vize! faoreul cou.tilons] pressure @Lfe

; forence 45 29+ 2 10 amline, w1 :r.c’ sclenvid enerjized (cozdat conil:
LoD, tlons ) - A7 & 13 mE.ig.

A s . P i
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'

in wltiiunde from 2,000 &, to 7,23 m.-constcnt pres- |

the walve (2) opens aw pressure Cifler- |

with the cltltu.e of 7,100 ~, 1 conntant proa:.‘:u. .




i ‘rhere ensures constunt differential pressure in the preﬁsurizcd cabin. ;

The three-way valve cun be set in three positions: H
{21 = for normal operation; ; . ff :
II - for checking difrferential pressure in th; czbin on the ground; . :

{5 ground). B . - el
"«

|
i
III - the valve is off ( checking the cabin pxessurl‘zation on the . .- !
: ‘ N
#hen the aircraft rapidly descends the valve (2) outlet back pres— i
sure increases; this reault. in the pressurized cabin pressv.u'n; increase{ :
% which affects Ahe cavities A, B and T .causingbthe; air discharge from [ ;
. gthese cavities to ztmosphere tarough the valve §1J). Lue 5 that a

4y large degree of the valve (2) opening 1s citained a.nr‘ the required

sviden increase in alr flow from the engine compressor, -

i Pressure in the cabin versus altitude 1s given 1n :"‘1_g.7.

ressure 18 malatained in the cabin. The same occurs in case of o ’ ;
C |

i

|

I

|

Cabip pressure maintained by air
pressure regulator under normal .
and combat conditions versus altitude i
(with toggle switch on ond off) §

Peab ~ pressure in -cabin, mm. Hg.

Peab ~mmitty

e

H-altitude above sea level

e Normal conditions
(toggle switch off)

% ?‘;mbat conditions
=t ogg9te Sswitch op)
N .. SR

SEE——— 1

Fig.7. Fressure in Iressurized Cabin Versue .1iitude.

r |

|

— .
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Zhe cabin 1s freely ventilated from the grz::und. up ?:o‘an altitu‘de
of 2,000 m.: in this case éirferentiil pressure does not exceed
25 mm,tg. oL

4t gn altituie of 2,000 . to 7,100 m. (normal condltions) m’:

;,000 me tn 4,300 m. (eo..bat comi*ious) constant absolute pressure
15596+15mﬂg. . . - sk B _'

it an a.lt&ﬁu_e of &4, JOO m.. to 20 000 me (combat conditians, the
toggle uwt*c‘ is on) constant iifferentiul pressure 1s 147215 an.HE
and at an alti tude of 7,100 m. to 20,000 m. \ncrmal conditions, the

tosgle switch is off) - 294315 mm.Hg.
Vo INSTALLATION AND MAINTENANCE

e Be»fure 1nstallih;; the regﬁlator in aircreft:
a) inspect 1%, check for presence of lockiﬁg and sezls;
b) check the pressure regulator attachment ‘clzvmp for condition.
: 2 Iﬁstaﬁ“’.he cabin pressure regulator insice tke ;ressdrize‘c‘
cubin anc attaéh ‘1te cusing to the outlet hole flange by a clarp.
1o install the ry¢gulutor prorerly, the attachment flange for the
clump must be produced accoruinyg te the drawing, Fig.8. |
when ir;atleling the pressure regulator its axis should lhje in the
vertical position. . '
T. The. static préssu:=z tube of the c’onlrel unit shoulc bectplaced
in the arca of the_ least changes in ctmospheric presowre -indepencent
of the £light condiiien, . .
4. After instaliing the regul.ﬂ.orr in airc}'nfé, concect the elee~
—%rical wircs to the plug connector. : .
- 5. Attach ihe regulatir by a olamp using a‘bolt. ‘:'ir,h‘.»:n the

bolt with a toraue wrench to a torque of 10 ?o 30 kge
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N 6. Ta check differential preaaure in the cabin on the -’rou.nd, B

set the three—way V¢1v 111 the middle position. = .
g 7. :('o check the cabn px essurization, ..urn the three—w«y valve

counterclockwise to the extre**e position, do not nlug the valve out

8. !'o ensure normul open—.tion of the regulator, tu.rn the thrze

—V'd/ valve clockwise to the exi:rn'ﬂe pcsitlon and secure its connctioul

v.“lth a wire, .

¥ : S~ . . i -
! S . : SR !
) " VI. SERVICE TROUBLES AND RENEDIZS ] Lo i
E ~ - = — : L, [
¢ Trouble = . .. ©  Probable Cause b RS “ Remedy ! I
o G : — :
1e Considerable . a) chulatpr three-way a) Turn valve lever

dlfferentiu]. - " walve closed. according to in-

pressu.re 1n A S Y|« struction.
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S

Trouble

.’ Probable Cause

rressure.

b):{'vLocse Pipes connecting

three-way valve and
damper to atmosphere.

¢) Leaking seal washers.

2. Low differential a) Leaking damper valve. a)

- If pressure has come

b) Tighten nuts.

f:) Remove regulator and

“wash valve and seat;
(11t valve to seat, 1 |

“cheek 1t for air tight-

ness at pressure of |
O‘.’J kg,"cng Check tlo_r H
alr tightness by qzé-'_;
ping tegﬁlato; in bath!
with zlcohel anl by
supplying air through

!
i
|
- |
three-way valve con- |
nection; damper con- ;

tection baing 1 ué,ae&.

Bliminate leakapu.

¥

Yo net tighte: Yiclking
nuts of valves (4 nd g
Pig.2) seuts,

. !

Visconnect pipe, con~ i

recting damper to at~
i
mosrhere and rlug it.

to normal, defect 1s._
proved. To ellminate
valve leakage, dis-

assemble damper znd

Becessary.
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Probidle Cause .

Remedy - - Lo

"~ yalve leaking.

e Ko constant Differential ﬁreésure:

¢ifferentiel valve stickinx_’;.
sressure ob »
elj:itufj'es .

above 7,100‘ m.

“ith indrease in

titude,jressure

1 enses with

“ecresse in alti-

b
7‘2: iude - Jecreases.
£ “. lonsicerable cif- -

Rellows untight.’

ferential prassure -

4 at altitudes up to R

2,000 m, (above 25 mm.Pg.)

s+ Bqual pressures a) 'Solenué circuit

under normal and

.damaged

combat conditions,

! 7)) Solenoid armature
) 00T atickings
5. hefective shock" o RS
, mouzts, i

) Dirx‘érentigl pre‘ssure -

e é.ii:cuit.ﬂep?.dce

- ':'i'eplace shock mounts.

b) Test rggulafoz‘ !ir_)r R

“air tlghtness in
" bath !‘vlt/‘l;’alAcqhol‘.

B if dei"éctlis\_groy‘ed;
5 ivsa.ssembl_é qontr?;;
unit, 'vias.ih ’;r’ fit‘.ﬂ.,

g

ccessary to -

" e'l:‘].mirnaté 1 z)kag;e.

Disassemble contro
" untt end eliminate

differentail pres—

s
{

":- sure valve ,stickidg

EER e
ER R 1
. R

U

Replz’;é; bellows. I

»

: ‘a) Ring-electrical .

.+ necessary. -
b) iteplace .s0lenoii. -

i
!
,soienoid, ir B !
: - |
|
I
|
B
L
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COOLIKG TUXRBINE

Model 5I9F ST
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COOLING TURBINE

Model  S5I9E

{
i
i
i
DESCRIPTICN ‘
" INSTALLATION AND MAINTENANCE INSTROCTIONS ‘l
|
i
i
!

e AT

vy

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

Ty \

Page

Turpose .'..........................................
Technical Data B AR R
Design ..“..;.....................................
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Installation and daintenance P R R TR R
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: §
1. TuREOSE . |
A - - |
B P B o o - |
The conling Lmrbirxc' 15 decipned ©O cool the air sugplied to the I

i

aircraft pressurized cabin from the turbofjet gn;:ine COMpressor.

mhe external view of the cocling turbirve is given in Fig.1.

Lo

|

Il||]l|slll]|||||‘|I|A|.Q\| 1

INCHE:

“4TIVD 'S OOSION'
"GN ‘21 THOWLLIVE

et

06 08 oL
I
H F
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Cabin gir leakage from
cooling't'm'hin; )
Lomeagak L

V H
Range I ! Range II |
E 1 i

not less than i not less than |~
R i
50% b 50°C .

i N - o 1

_nat more than E not more than :
.5 kg/hr. 15 kg/hre
rot more thun S kge !

! “. The cooling turbine
nected vby' & common shaft

The cooling turhine

{ 1= Tur]
: pipe; 5 ~-bearing ¢
8 - shaft; 9 — fan.

Ste SITI,

consiclis of the turbinc and fan

instailed on iwo bell tearings.

desigr is given In Fic.2.

Cooling Turbine Design

— turbinc casing cover; 3 - fan casing;s - exhaws

5

which are com-,

6 — %urbine nozzlc assembly;7 - turbine \!150;1‘

i
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©

T\

- 5 -

e

‘1‘}.13 main purts of the cooling turbins are: turbine casing, turbine!-
casing cover, fun casing, exhaust pipe, bearings césing;, turbine

nozzle asnembly, turbing disc; shaft and fan, ° S

The lurbine casing {1) 15 provided with an inlet pipe for sup—

Plying kLot ir o the turbine ns zles.

The turlvi‘nre casing cover (2) is intended for attaching the beé.r%

ing cesing (5) ane is bolbsd to the turbine casing (1) end.
The fan casing {3) ¢irects air sucked by the fan from atmosphel:e i

and is bolted to ihz turbinc casing (1) end together with the turbdine

casing cover (2). Tha evhrust piie (4) is used to release cold air

and 15 ulso bolted to the turbine casing (1} end.

PN

The bearing casing (5) Is screwed to the turbine casing cover(2)

T attaching the bearings. The bearing casing is pro-

and 13 used

viled with holes ta lubrl @ wid cool the bearings. The turbine

nozzle agsenbly (6) is uscd for corveriing air potential energy into
kinetic one.

The turbine dirc.(7) ts uscd for -onve ; air kinctic enerpp

(&)
Inte mechuniscl one. The al.aft/.:or? e rotating parts into

one unit-~ roier.

G
o
w3
4
o,

The fan {9) 15 designed © up pover produced by the turbine

rotor.

@ axial-flow,single-stage trpe .

Structuraily the turdine
1 b2ll bearings. The bearings are

The roter rotutes in two r-
wick lubricated. Cil is ©illed in Sie tnrbine casing (1) throuim’onc,
of the four holes imtended for tie ¢il 1illing. The inner cavity of
the turbine (1) 1z filled with cotion impregnated with 0il which 15‘

supplied to trhe shaft (8) by meoans ef 4re wicks,

&
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en suc!*s ai_r "j:rectly from atnosphere. tn ’\cconplishinr the

4 > ‘.tion on the turbine iise b“.des the air leaves the ‘blades 1

. IHSTALLATIDH ~ND MAIN

Before installing the cociiﬁg turbine in aircraft depresurve it

and ohecx :‘o

k a) Ireedom frcn damages on the surfacc;

o h) prcaence of 1ork1m' and seals;

c) froc«_um frr'n traces of corrosion;

d) presence cf certific’ate,v T o

e) snooth rotation ot the turbine rotor by hand

.’fhen mstallnb, ‘ensure that 011 the con’lections and alr ducts

are aix\tight. ’l‘he bcooli.ug turbine should bc lexibly connected té

the air cucts. 7At tuch the co.:lim' turbine b,v lugs in the horiznn al

position _on.sha 4 :na'.m..s. R . o E
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T T

Cabin air inlet from ‘ i
heat exchanger o

-

: < l LI
’ Cooting air cutlet i l 3

Cooling air inlet from heat exchanger |

turbine

ng

Cabin_ ?ir_ outlet from cooll

Fig.3. ‘Schemutic Dingran of Coclin:: Turbine ) H

1 - Fan; 2 - turbine nozzle ‘assembly; 3 — turbine disc.
' The clearance betwsecn the fan casing end and nezrest part of the
alrcraft should be not less thea 30 . (Sec

. bearings with JFIB - 36/1 oil.
) A.fte.r ’e‘lcry 25 rours of operation 111 55 gr. of cil in the conl-

Fig.2). Lubricute the

ing turbine casingrt,“;rough one of the holes intended for this purposed

-~ %he o1l sheuld have a certificate. . ‘ ) co
1 b . v fan should not exceed +50°d.

. The temperature of uir supplicd to b
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|

'; i

; ABSOLUTE AIR PRESJURE REGULATCR ,

; odel 644B E
DESCRIPYION, IHSTALLATION, l

li OPEUATION INSTRUCTIONS :
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g el ks i

ty

R e e .

4
i

1

4

1

o

S b

t

. v
4
. 2

AB30LUTR AIR PRESSURE REGULATOR

Yodel 6443
De3CRIPTICH, INSTALLATICH ANL CTIOUS
¥
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X

s
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aireraft air condiviconing

H
|
i}
de-15ing €rsicié,. ik
i
i

ITe MAIN PEACHIC LETL

inlet presc

SUZY e aivesscasessesesssaisrens 3453 o

outlet pre

K etecassectstrentiarsnessns 2o24002 ala.

inlet $EESEILTUNE teesesresnsacens ITC7 4480 to +250°C

coOnEMEtion weses.a, . 1300 4 100 ¥gihr, !
Hydranlic resistince wh air
aneunptlon of 2004100 k. /hr,

ir 1B1: 1 precsurs of .0 oim

through 1

2% inlst pressur- of 3,0 abtm wiih aube

let bole .closed wnd alr inled terme-

rature of

. . .
072 eevianiiraniesssaness N2t acre thin 100 1/ mtin,

QLhY ceiescitcieecatasisraianeianees 0L Dnre thern 3,5 Kk,

Jenerad vlew of the L

astraned 12 Fio.ode Construotion of fhe regulstur io uhgwn in

The €443 regulator consists of the following urits and parts:

22 (1), serewed 1z »iizh 17 She bushing (&) ans cover (3)

sad 1n it buthing (). The cosing (1) bousesS: the valve

7 ‘assendly (";)V, hotlon a

ar (63, actusiing bellows {7), top cover (8),‘
conirol bellows {97 ] ) !
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I NI

- mctucting dellows (7) anc prevented from unscrewing by the wnsher(1€)

I"i;:. . B 6(;1115 m;:;olute Ar Pressure Regulator.

General View.

The valve ;ssemhiy {5) consists of the following puris: spincle
(10), piston (11) cmd valve (12), tightencd with nut (43).

Phe velve assembly (9) serves as a movable shutter ensuring the
required uir outlet pressure by varying the clcur opening between the
valve (12) and seat (B). The threaded end of the valve {(5) spindle
(10) 1s'screwed to the threaded shank on the bettom (24) cf the

The bottom cover (6) consists of the body (14), gulde busaing

(15) ané sufety y:xﬁhér (16). o
located in the ‘cover (6) 18" tre damper (17) protectin; the re-

:uLJ.L: from self-oscilleation.
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4 valve; 28 - bellows base; 29 - bellows; 39 — coverj 31 — spring; !

The damper '(17) consists of the split bushing (18), step (19),
pring (20) and nut (21). To ensure airtight conditicn the cap (2”) ’

s screwed on the cover (6).

INCHES

Fi1ge24 éMB ibsolute .dr Pressurc Regulutor Lesign

1 - Casing; 2 - bushlng; > - cover; 4 .- busaing; 5 - Valve asscubly;

6 - vottom cavef; 7 - uastusting bellows; 8 - top cover; 9 - contral

] bclloné; 12 ~ spindle; 11 - piéfon; 42 -~ valve; 13 - nut; 14 = cover

body; 15 - bushing; 16 - safety washer; 17 ~'dampt:r; 18 - split busha

i ing: 19 - ;tépi 20 - spring; 21 - nutj 22 - cap; 23 - flunge; 24 -

g b;llous bottam:725'— bellgws; 26 - sdjusting screw; 27 - emergency

¢ 32 = edjusting screw; 33 - spfing; 34 - locking dall; 35 -~ cap.

. ll|t||||ll|'|l||

i
i
1

4TIV
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The cover (6) is secured to the casing (1) with six studs wznd nuts!

i The actuating bellows (7) is designed to move the velve assembly
N (5) during operution of the r;agulat‘or. S

The uutuatiﬁg beliomassamﬁl;’ (7) consists of the following
sarts: Tlange (23), bottom (24) and vellows (25). To§ cover (8) serves

%as a housing in which there wre control bellows (s), adjusting pin

{26) and emergency valve (27). The cover (8) is attacked to the casling
74) =itk eight studs ané nuts 5x0.8. »

The control bellows (9) is designed to maintain constant absolute
hd pi‘eSS\xre in the _1xmer chamber of the a’ctun.ting bellows (7); the

% precsure should be equal to the required absclute uir pressure at thg
sulator outlet. The control bellows controls the sctuating bellows

) ané valve (5). '

The control- bc-ﬂllovs ascembly cons 1sis of the base (28), balloy\s .

, cover (30) 'u’dis,,rin,, (31). The air from the inner c hember of

T llows (29) is e:’mcu._\tcd. The control bellows (3) is secured to

ike top cover (8) by mezns of t)u-e'med join.. The control bellovs (9).

i3 aujusted for uhe required outlet yrnssure by rotuting .he zdJusting

rew (26) and the base (28).
Phe adjusting screw (26) is designed to adjust the regulator zir
cutlat pressure. N

The epmergency valve (27) consists of the following parts:

azjucting screw (JZ), spring (33) and lock bali (34). The emergercy

valve i (’esn'm.d to functicn as a control bellow*‘ {9) in caze of {
uue loss in the bellows (29). In this cuse the regulator air nutlet B

sure r111 be malntdined by “tne emergency v‘nlve about 1 kg. /cm.

r- then the required v(\-ue.

The cap 35) serves to protect the emergency vu.lve (27) and adjust-

ing screw (26) from clogging and damgf,e.
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In additinn the cap serves to collect the air release' 'by tnc

regula.tor in oper ~tion and evacwite 1% to ‘atmosphere or to the lo'\es‘

pressure compariments in the alrcraft.

IVe  OYERATICK

Qperation of the 644B regulator 1s as follows:
Air from the pipéline enters the regulator inlet chomber ut a

prea*‘ure of 3. 5—8 atn.

4t the same time through & speclal passige in the regui:_tar
casing {1)(Figdd) and metering, hole the air enters the actuuting

bellows (2) and through the open valve (3) the air comes into the

outlet chamber ( B ) and actuating bellows chamber (3).
Inii1ally (=t an inteke pressure of 3 atm.) the vilve (3) 1s

fuily open, adjusting screw (5) hole closed, actuating dellows [¢)

and control bellows (6) are static. With the air inlet pressure -

o : increasing the alr pressure in other cavities increases toc.
Adr that has come into the irner chamber of the uctunting
bellows (2) compresses the vacuum bellows (6) zd¢justed for the re-

quired pr‘essure at the regulator outlet. as a tesult of this excess

air is released through the hole in. the aljusting screw (5) un2
thereft;re air pressure in tue inncr chamber of the actuating bellowss
(2) 1s established equal to the required regulator ovutlet pressure of

3.240.2 atm. This creates &Lﬁ’nrence between pressure in the inner

c“za'nber of the ac‘tuatin;, bellows and uutlet _pressure acting on the .
outer surface of the actucting bellons (z). - B S
Ai‘fec‘ced by the pressme dirference the “bellows (2) nill be

'compressec and will move the valve (3) up thus lessanirg the clear

opening and air outlet pressure down to the requlrec n;luc. -
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Figele

5 - edjusting screvs

& - tall; @ — Spring

64D sbselute A1 ires

) ‘Diagrent

‘ wS - wulve; &
4 - Casing; 2 - actuating bellows; 3

6 - control bellowsi 7‘- aajusting 8¢

5 10 - @onper; 1 - spindle
H

i
i
|
sure Negul.tor schemsiic ‘

e - .

i

- emergency valve;

.

;42 — bushinge \
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R . . e
" recrcasing of the regulutor uir inlet prescure will nroduce th

revarse actioue ~ R -

% further altering of

i

regulater wir inlet preswuxe the

reverse action will ocears

L R T S e T

press s achieved
sutomtiic regulatinon of air pressure 1s thu hic .

cr vilve (4) is pub in operaticn in cuse of 7Tusuum

b2 h the h z ad Jusiing
loss in the contrel dellows (6), when the hole }n b

oy
3 1 ) actwited he soring (9
soran{7) closes by *the lock b1l (8) actuwited by ¥ 2

In this cust alY canrob be releassd threugh the ho

+n the inaer ot

ber of tac actuutin; bellows ¢z) will be incy

up 1o &.2+0.7 atm and thus will axceaz B 1 &

o the preasuce foT

2 s . result of i
shich the emersensy vilve (8) i® zdjusteds £9 & IO sul

xcessive pressure nsed throuch the Jores (7) hols of
L1e exsessive Dressure

emergency valves .

antrol

this

regulred pres

e regulator woving s7SY .re damped by

{ Liam Tovces thit cppeor bebtscen RO
gazper (10) in which friction forces ik e

{ 2am: 11nedons of tre valve (3)
inale (1) =nd pusiing (120 vars sscillnsion= o 9]

ooth mavements

UOTRYITIONS

3 uisder depreserve it and
4 . ahe pressurce Tegulitor C€0
Before ins : the pr

|

cpeck’ for:

s A
<

i

<

a) denic or ¢omu

o the regulutor sus

b) locking:

¢) sorroslon olfms;

!\ @) hewving & cerfificutf:,'
{

- i
ey
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the line upstream of the coasumer so that the air flow is directed
along the arTew painted on the regulator casing. Lo not readjust

the pressurc regulator neither lubricate 1t in operation.

e -
e R T
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! Yiodel 906
DESCRIPTION

MOUNTING AND OPR:A

ATR-TO-AIR HEZAT IICHANGIR

TRATION INSTRUCTION

3
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3 L
oo i - e ‘
i

) ]
I
|
!
* |
i
H
3 AIR-TO-ATE
rodel S06 1
\
1

DESCRITPION AND MOUNTING AND CPRRAZION INSTIUCTIONS
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CCNTZNTS

I. Purpose

. II. Principsl Technical Puta

Yo mounting sod Operaticn Instructions

o
|

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

IR R oY SRS

BRI

D

s

The air-to-air heat exchanger model 906 is designed for prelimi-

; nary cooling the cabin air entering a cooling turbine.

¥
3 The heat exchanger external view is shown in Fig.1.

Figs1. Air-To-Air Hezt Exchanger, Ixternsl View

nam

DADA

II. PRINCIPAL TECHNICAL

Hot &air area eeecee...

tevecsesrasses 2.6 Cni
€old alr area vee... ceeeereiiieee. 5046002
Cooling area o . ceeee 2 =2

Cooling elements type and dimensions:
flat tube, 5.6X75 DMeceeeeovncacaas

corrugated plate, 2x4 Dfleeesnsasoes

Number of -heat cxchenger tubes veesesss
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. ) . C
Pestruct [ressure sessescesssas.. not less than 5 kg./cme

: 2
Operating pressure in tubuler cavity...... 2.5 kg./cmt
1T teSt DIeSiUre sesesesveaccessccnsssess 3ol kg./cm%_
Yater test PTeSSUTE seeecesassnccecsansace Jo7 kg./cyr:% . g

welvut eetereseeseacnesees.. HOt more than 26 kg.'v

III. D3 S IGN

ihe heat exchanger consists of the following main elements:

[ cucling elements, two covers and casing. The heat exchanger

rsinz is shown 1n Fig.2.

e g
@

Tl
C

M secesccosceosseoce

76 e 0006 0600 00s00csece

Fig.2. Heat

1 - Flange; & - £iae pa

chinger Lesign
e€l; 3 - pluve; & - frame; 5 - partition;

6 ~ :ilstunce lube: 7 = brace strut; 8 - nut; 9 - top cover;

10 - batiom cover
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t;lenents employ flat tubes (2, Fig.3) with sides of

5.6x75 nz. and wall of 0.8 mm. thick.

The tube ends hove a rectangular shape with sides of 9.6x75 rm.

4

TR s g oo
N - "’

i
I
|

-
e
-ary

T

Zxchingsr Cooling Iluments

¢ = Jorrugated rlate for outer finring: 2 - tubc: 2 - corruguted

-plate for inner fianinge -

The hoat exchanger cocling elenments assembly consisis of four sec—

tlins

Yach soiticn is assembled of 36 tubes closely fitted Lo each

T other: tie oncs ure welded with o tylene welding. N i

!
‘.';
-
N
A

;

|

€ the cocling area, the inner and outer wulls \{f the
tubes (2) are finned with the corrugated plates (1 and 3) of 0.15 mm.|.

fo thick. . . .
; , Fittel to thz extreme tubes scctiox; walls are stiffeningvcor-

: rusated plutes with a n:sll_ thickness of 0,5 om,

! F The corrugutec plotes are soluered to the tube valls, Velded to
L;‘ the section ends u-:g’the’ frames (4, *1g.2) by means of which the

: ;’ " sections cre welced to Yhe hest exshanger ‘uz’-sing. » o

i3 N
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; Inside the heat exchunger, the sections are devided by partitions

orming four hot (cabin) alr passages and one cold (ram) air passage€e -

The cabin air passes inside the tubes cooled from outside with i
ram air (See Fig.4). The ram air flow is limited by the side _pancls'(z).:
The side panels zare corrugated ‘o stiffen the structure and to provide

i
temperature compcnasation of the hect exchanger casing and cooling !

elements under various temperuture conditions. ¢

: 7elduvd to the twe sldcs of the casing (ram and cubin air areas)

connect the heut exchunger to the covers and duct.

To pravent *the sice -

:nels deformiution due to internal pressure,

the sile punels ure braced b rouni-shaped struts (7) of & mm. in dia.

The stiruts are attached b, the nuts (8) locuted inside the plate

the side pencls outer surf-.ces.

The plat: is wel.ied to the side panclis with a spot welding.

The brace struts extreme rows, instulled in the rum air urea, wre
inserted in the distonce tubes (6).
‘The covers (2,10) zre fitted with the partitions (5) which serve
‘io: changzing the directi-n of air flow by-passing it from one row of

1w @ tiona tc unother.

“he hot and cold air circuluticn is shown in Fig.h.

The hot air bled from the enginc compressor enters the heat ex-

~.er und fHasses inside the tubes. Cn passing all the sections, the
©ir from the lust scction flows to the outlet pipe. The cold (ram) air
floi.s through the intertubes spzce,and cools the outer surfuce pf

ire tubes.

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

Inside the heat exchunger, the sections are devided by partitions

! [forming four hot (cabin) air passages and one cold (ram) alr passage.

The cabin air passes inside the tubes cooled from outside with

ram air (See Fig.4). The ram air flow 1s limited by the side panels‘(z)

;The side panels are corrugated 'to stiffen the structure and to provide
i *temperzture compensation of the heat exchanger casing and cooling

elements under variocus tcnper:ﬂ;ure conditions.

Welded to the twc sides of the casing (ram and cobin air areas)

jare flang=s to connect the heat exchanger to the covers and duct.

nels deformation due to internal pressure,

To pravent *he siie ;
the side puncls zre bracei by rouni-shaped struts (7) of 4 mm. in dia.
The siruts are attached by the nuts (8) locuted inside the plate

(3) rrom the side pincls outer surfices.

The plat. is welied to the slde panels with a spot welding.
The draee struts extrome rows, installed in the ram air urea, are

inscriel in the distance tubes (6).

o The covers {(2,10) zre fitted with the partitions (5) which serve
i
for changing the directi n of air flow by-passing it from one row of

the sectlons ic unother.

The hot and cold air circuluticn is shown in Fig.4.

The hot air bled from the engine compressor enters the heat ex—

changer and flasses inside the tubes. On passing all the sections, the
air from the last scotion flows to the outlet pipe. The cold (ram) air
.floxs through the intertubes space,and cools the outer surface of

the tubes.
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. B At
g SRR T TS

5 .
cabin aip T =g T
outtet LN I

ram air inlet

. e wd

Figes. Cabin and Ram Air Zirculation Diagram.

OFPZRATICN

Vo FCUNTIEG

RUCTICNS

Before insialling the heat exchanger in zn aircraft ins

‘:‘suz-.lly.’ Inspect the heat exchunger surfaces for dents and other

- I sy

oo et e i i
2 et

ge which might be caused during transportation or storage.
It is perzitted to remedy the cover demts (if metal is not

.unnged) and remedy the ram air flansés ceform:tion, if any.

s e i T

Remedy the above defecis without disusserbling the heat exchanger.;
After that, if rccessary, test the heut exchanger for tighiness.

70 test the heat exchunger for tightness, plug the two pipes of
the cover (2, Fig.2). One of the plugs must be fitted witk : pipe to

connect a compressed uir bottle hose.

The dlagram for testing the heat exchunger ror tightness is

shewn in Fig.5.

C

»——.\ - . ol - . I U . : » -
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L s B
3 3 !
2
i 4
i
b
! 5.

7ig.5. Liagran for Testing the Neui Ixchanger for Tighiness

|
i
|
|
|
4 - Zeat exchumger; 2 - »luw; 3 - plug with pire L - rhber |
- B RS i ; clamps are purmittel); € - hove: l
ifter the bottle 15 conaeried to the heat exch:nger apply @ \
i wressure of 2.0-2.3 ¥z.,’ct to the heat exchrnger inlet nnd keep |
it under this pressure for 2-3 nlnutcs. Ubserving the reading  of 5
nt pressure gauge (with a scale diyi.; a value of 0.1 k;_;./cm-ﬁ sct i i
< pressure of 3 kg./:'n% znd close the alr vilve. .

Mhe hest exchenger is considered meeting the speeilizations 1F &

pressure drop from 3 o 2.5 k¢ /cmg takes not less than 1C minutes,

#hen .inst2lling or removing thc heat exchangér, use specinl
i‘ suprorts padded with rudber, felt, etc. k“
k The heat exchunger 1is attzched in the uircerafi dy the rom rnir

e ‘d 4fl:nges.
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m 9
Attach the cabin air pipes to the heat exchanger cover
pipes flanges. Flace rubber or paronite gaskets between the heat
exchanger and airpipes flanges to provide tightness of the con- '
nections.
The heat exch:m;er dees not require any mzinter.nce opera-

tions curing its guarinteed service 1lifes

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




e

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

INVIRVER lodel IIP-5001T
DESORIPYICK AND OPIRANICH INSTRUCTIONS
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20, R

INVERTER Model [I-3000

VESCRIPTION ANE OPRRAZION INSTRUCTIONS

P
|
3’ -
i
| : _
J— T » .‘ o : } ) :
R L I R
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I. GINZRAL

The [I-500I] inverter serves to converd girect current (27 V)
into tiree-phase (36 V,. 400 c.p.3.) A.é, end 1is designed for 2 cen—
tralized %.C. power suppiy to tae oirerzft -unit. ) '

Structurally the inverter 1s protected wnd provided with a

cooling fan.

The inv rter consists of:

a) P.t. electric mctor;

19] taree—phuse synckronous generator;

¢, KC¥-300L control box, wiish ingorporates control units,
D.C. and A.- . filters reducing the level of the inverter radio

noises and units ensuring & remoie-control starting of the inverter.

Em
e =

‘TECHNICAL DATA -

. N

cerersececcsansieacess 27TV

," Supply voltage eceeces

St i AT

vy

2, Current consumed eesecesccccoccrcscsnaroace not mare than 374

TR,
LIDRSHER

ERNE
i
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36V

Load cturrent teeveasesnsrnecusrenanioes '8 A-
: 6. Output power ..............................' 500 VA~
0.8

7. Power factor (LUgGing) eeevieccceeccccceccee
eieceeesasenses 400 Cupese

R

8. A.C. frequency .

9, Efficiency ececececcbaccce i
10, veight (witk control B0X) +eeseeees DOt moTe than 15 kg.

11. 5ervice 118 secesersesanssessssasosassoans 500 hours

12, Duty eeeesseesavessassscssresesaasssiTea.e cORtiNUOUS
With variztion in supply voltage within 27 V 4+ 10%, with load

varying from 500 Va to O, at anblent temperature of +50° 0 '~60°C at

altitude of O to 20,000 m, the arithmetical mcan of three 2+Ce lins

¢ voltages ié mointained within 36 V + 5% and the frequency — within-

O r.’ 400 c.p.s. % 2%. . . e L e '\.‘

OPBMING CORDITIONb

a) Ambient air temperature range see. from +50°C to -60°C '

b) Relative humidity eeeeececssccecces UP to 98%

¢) Altitude zbove sea level.eeeeesssss from @ to 20, 000 m«

The inverter operates normally with nominal load under the follew-

ing altitude conditions o
4. At an altitude of 16,000 m. and a tempcrature of 5°C wlthin

2 hours when climbing to an altitude of 20,000 m at a tempe;a@ure of

+40%C. S - O B
Operating time at an altitude of 20 000 Mevessss 5 min

2. At an altitude of 9,000 m and a temperature of +90 (o within
.3 minutes when climbing to an a2ltitude of 16 000 m. at a tempera’cux‘e
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Operating tme at an altitule of 16,000 m — 2 hours.

d) Vibration e.. 01.1:zwmnent points in dccordance vrxth diagx-am

o3 oTe=s3e ol L
au'cruft J:nding and landing rur. 0

GHTING DATA

e
Number. of ccils . X
vianeter of bare wire '1.25x14.7"m£ .

' TRTKCOT

Number of turns in coil R

Type of wire

sverage lencth of turn 0.202 &

+18’
0.00576g

fo+al resistance at 20"‘

C L0292

e) qhort—time sha}d.ng .st 4 g appearinb

aeries wind 1ng

£) I.lne ‘acceleration in tb.ree mutuall,.' pEr“enf_‘_lqu,zLx"planesv

............ upv_tq 8 ge

‘plectric Fotor Field Rinding

Gantrol winding
0162 mo.
© B2
590
PRYSR
19,2485

- Blectric lotor grm;atgg.l‘iindin: :

Type of winding e« ......-....;.......‘.,'wa\'!;

!lumber of p(:ullel CITCULLS ‘sveeenesoraosss 2°A

num’oer of slots 1n crosture .........‘ -; 257

ﬂ\mber of zctive Wires in slot seeseneaese

e

uize of bore wire .-...........,.........- 0 9x2.4_mn.

Type of WiTe eveess
. Slot pftchiess

O

HDTK"‘O’.\‘

1-7 .
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connutator pitch ececccceceece eeeas 1238

motul armature winding resisiunce
04234 ohm

s 45 200C waveeansscsenascaseenaorerananee

Commutator cnd Brushes

ETUSAED

Number of COmMRULatOr SEGRENTE eeevecces 75
Yumber of Drushes eesececcoscesccercece 4
¢ oype of brushcs;‘........‘..............,' Ur'e-7 7

wength of brushes teeceesassranesssasen 6.5x12.9 mm H

“pring pressure ON DIUSH eeeeeccecccrccs 380 % 40 gr

Generator Operaving "inzing |

Tiamcter of biure Wire cesaecceccecoces 0.96 rm
23z

e Of WAT@ eesscacceccccoensenncenocs

ber of active wires in slot..

«. € (1n twe lines)

i 21 nunber of wires im slot . 42

t ber of turns in pPhaSe eeecescracesacs 30

¥

1 .32 @
- .} J.12 obm

Lumber 0f SI0LS ceevrvoceccoscaconacces 30

E THameter of bure WITEe eecsecececccscocs Q.72 mm,
h Rype OF WATE «rscavasvessevosracasseces 98-2 i
Kumber of sotive wires in S1ot ecececce 50

Totul number of HUIDS sevesesecsoscesaas 1,503
. fverage length Of LUTD eevessensossssees Oo1Zh .

Total resistance at 20%C ceuieenecnanens '8 ohms

[4 Gencrator field - u permanant magzoet of special alloy.

; e

o i e : .

- SR B [P -
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=5 -
) Rall Bearings

£ incloscd type wi shthe 122-7 lubricant

7I805025CT bearings o
_are used in the inverter.

PLE

L PRING

The electriczl aysten operatinn.
The inverser electrical systen provides: i
) remote-control starting;

b) reducing the level of the inverter racio nolszs;

atlion;

2) inverter outgut voltage siubil

1 _Starting

Phe inverter is started or stopped by mewns of the switch (B);
vinding of the’i.tartlng

when the swlteh cloces, the orerating

_sontactor (K) is connected with tie negatlve terminal of the air-

sruft elesiricul system vio the sing (&) apd (5} of he P-I |

plug connLstor.

he contactor is asbuatec wnd connects zhe inverier to the

2] systems

atreraft electrd

Reducing the Jevel 0% 4he Inverier Radic Tolses

To reduce the level of the inverter rudiv noiscs to the per—

-

nissidle 1imiis, provided in the . circult ie & Il =shaped
f1lter, consisting of = choke with z core (ZP) wnd four capucitors.

CB)‘
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ey LINE SPACING " 4r1v3 5 00
QW 2t THORLLTY

Y3 kg,
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Besidei, coonected in the electric molor positive pover supply

circutt and in the centiuctor operuting winding circuit are duct
scpasiiors (-25) ang (cm).

For *he same purpose sonnected between the electric motor posi-

tive trushes and thu casing are iwo capacitors (61).

7o recuce the level of the inverter radio nolses, connected in

the A.l. circuit 1s o rucio-filter coneisting of four ¢

._tregueney Stabil

? She ipverter A.C. frequency stubilization 1s cnsured by the
senstent spusd of tre clectric motor. :
electric motor hus two f1eld win.ings: series i control.
ries winding 18 designed %o facilitnte the invv:rxcr
suerting, so Improve 1ts operatln; stabiitiy and o ! wre the
: . rezul.otes fiald jower that pernits decreas ihe frejuency regu-
i 1
: =y control sincing is dest ned to enaure €2 otric moter
i crnotont specide
SLe contral winnling 15 ¢
$ La=ti-l" o retic am lifter or
= e muLgonetic mplificr oo v, =1
_ Lre comrGoted ae that in euch e
- - j sonent of kil i3 T oetires
i 3

D L R -
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e e e < e 7 R

gy AL

e s ey e S

The :esunance circuit, adjusted for frequency of 450 c."p.s. N

supplics the amplifier mgnetizaticn wxnding (termmala 9—10)

The flux, yrovided ‘b" this wi ng, is direc..ed 111 acvord;mce‘ v
with-the- positive Feed-buck flux. ', . ! - =
Tl;le resonunce circuit, adJuﬁtcd for a ﬁ's.quency of JSm CepaSes
supplies the mpllfier neutralization winding (t»r-—ninuls 6-11) which
produces the flux, directed oppasite to the megnetizaticn and ;osl— '

tive feed-back fluxes. : -

Phe A.C. frcquena,, stabiligaticn within the ubove limlts 1s pe
torned as follows:

a increuse in the supply circuit voltuge or o decrcease in the

nerator load increases the electric rotor zpecd and a.C.frequencys.
Yn this case the current in t}xe nnpnetizatlion ~incing increascs :

on¢ that in ithe meutrzlizaiion winidas Gesreusac.

Lue to the opposing sonnestion of these windings, the recultant

nagnetic flus increcses which results in incrensin; the core otbe-

ration and in cdecreanin, the amp iftcer injuctnnce resistance to lae

elternating currunts ¢
Thus, the current in the «lestric rotor cocntrol win.ing inoreasus

.

but the moteor o_-ed «n. i.T. frequensy Jeorensed.

when Jdecrensing the electric

the loid, the Tegulaticn prose
A% o freguency of W00 s.paf., the currents 4% tne wLgnetinaiien ‘
azi peutralie.tlon wincings tecore ezunl nn2 the aymetls flures cf

4k se windings nre neutrulirel.

"1th the electris rotor su;;ly’r..‘:l:x) Vo1t e, penesstel in ke
312 centrol miniimg 16 futhow ¢ rent wRAth croures afro ueriy of |
LA LD

~u rea0th *ne riiples of L Feciificd voliare frnrected 3o the

zelecita re te

t1i1er outiput ~:~")
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—————

\""""”""---..____._-________.(__<_‘ -

!he Inverter Output Voltage otahiliz 2tion

i zmce y(zlne of the gener(.tor stator ﬁeldxrlng.

regulator ‘by the generu.tor rectii’ied nurrenb.

This nindlnr 15 laid togsther wlth the genctat

‘ing in the same &% utor slotsa .

) Thus, two fluxes act in the stator field ring:

d‘c,ermim.d by ampere-turns of the gengrator contro

:\ltcrnuting. flux determined by the m.gnetizing for:
Thu cur"cnt change in the generutor control wi.

mzginetic pumoubili‘:y and, cons:qucntly, the reluc

atater fit‘l{‘ ring.

The opurating flux vzlue changes depending on
The generator control winding 15 comneotued to

the
"o.5 F thirec-phase mugnetls enplifier:cortre.
resultant naynetizing flux gencritud oy the curres.
parsllel fecd=boek (terainals £-13) and 1n the

winlin,; (terninals 10-11), cornecte? opjouite Lo

The

resulated voltage via “he selenium rectificer /9,,,

repulating the cirenit

hy fondad .z winiines Ancronte the Lir

A-% 16 acecrlance wits the mognnilr.tics ¥in inte
Tho resiator (.‘!,;, sinnested in revicm witn

+ the cenoitivity.

rhe 1nveztcr output voltige 15 stabilized by changing the relugt—

tion win:in;s (terminuls 7=9) of the sertes feed-br

exmplifier mepputizatien winiing 13 sup~lte?

comyencation rosisters (., Ry wal 2, tae lutter 1o aleo une!

For thls purpose, provided in thiu section of the magnctic cir-
cuit is é. toroidnl ninuing ¢ yor ), which is supplied via the voltage

or operating wind-

the permanent flux
1 winiing, and the
ce of the magncts.

nding changes the

wnce vulue of the

the outpud of the

lepends on the

!
i
1
i
i
i
1
H
I
the reluctunce chang va
i
1

v inthe mometizos
|

Lek (terminule 4-=1),
neulri 1“ atien

thete

by the _r_-;:."..u‘.,“
nal tnhe terparature

for

aeniitivity: Soey

“ ot
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ulated voliuze

, " The neutrslization winding 1s supplied by the reg
" provided by the Juc-5 I electromagnetic vgita,;e :egulétor‘vi'a the
selenium rectifier (BL) and ‘,he"»e:ﬂger‘atnr-e cnmpenéatiun reslstor{.’;‘). :

“Connected to the selenium rectifier (Bh) output ;}Q the capzcitor !
(C7) ‘to smooth the pulsing of the rectified voltzge. : .

For this purpose connected in pe.rallel‘with the generator control
winGing zre capacitors (C,‘). : ’

Phe peutralizetion winiing produces the per::-anen‘t m;;g;netic flux,
practicany' proserving its value 2nd dircetion at all ratings of 3
inverter operation.

This windin: cxpands the amplificr opersting ch

& the nognetization amperc—-turns IO

permits increa,

2ne voltige 15 rezulated os follows:

- An inere

n the Tegalated voliage, Inoreuses the

Lion winlins.

ler =n

the JiT-5b

an inaroo-e in the megnatizetlon windiangy

und,

ronaes She surreat in

centrol win tns.

i An dncrecns inoTne feneTeicr <
H
of ihe siatsr field wir: .ml aaTel -
S P
»
{
. } '
- c -
)
Lt
S ———————.. .
e S e R . s
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pE T
=

i IR B s
; R . .
} The neutrulizq’cion winding {s*supplicd by the ‘rcguL:\ted vol
{

1 providcd by the IJuC-5 T electromagneﬂc voitage regulator vi tl}e
i

i

- T 1y

- selenium reatifier (B b) and. the temperature compensacion resistor(R1

Connected +to the selenium rectifter (Bh) output is the capacitor

(c,) to smooth the pulsin “of the rectified voltage.
7 E

SO SRR

Fot this purpose conmcted 1n puallel “with the generator contral

winding ave capacitors (Ch) :
-~ The neutralimtion winding ploduces the permanent magnetic‘flux,‘ B

praotically preserving its vuluc and direction at all ratings of the
T

inverter operation. - - R
|

This winding expmds the nmplifier operuting characterlstlcs and i

permits increasing the nu.gnetization umpere~turns for 1ucreasing its

|
- |

sensitivity. . o s ."" o o N
The voltuge is ruvuluted as follows: E i
|
|
i

An increace in the regulated voltage, increascs the currex‘t in

the JT-5B umﬂificr m‘(nctizution winling.

* An increase in the mxgnetiz .tlon windinz current causes imcrer

in the amplifier core saturation and, conqequently, cecrea‘e in ite

e et it Rz

reactance; that, in its turn, increascs the ourrent in the gereraior

control winding. o ’ i . Py

An increasc in the generatoer conirol winding current decreases the.

D an o T

mynctic xvcrmeabllity of the stator fie].d rinL, and decrcases the 5'-115-{ H

I

rotor cpa‘z\tinu flux and, consequcntlv, the voltuge across its ter— i '
i
'
i

minals. Lo o R ,‘ . -

lhan decrea sing the reg\xldted vultafe,\_ the regulation process go
¥ .

on in revcrss‘ sequence.

. The nichrome resistors (R.,, Ra nnd ‘!9’), connected in each rh

of the generator serve to decrease the impact short-circult current. !

PR ————

—

{
i

/
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: o E Lo ) IV. . INVERTER DRSIGN =
. fi The [T-500I inverter consists of the following main as‘semblies:

and parts:

1. Cnaing; ‘cast integral with two supports' : 3 o e

1A
2. Electric motor fleld ring with field coils end pole—pieces'

3. Generator stator;

:" F 4+ Electric motor end housing assembly;

. ‘5. Generator end housing assembly; ’ AL

L 6. Fan; . e ’
b 7. Armature assembly, comsisting of the electric motor ;rmatué-‘e ;
i and generator rotor, mounted on a common sha.ft. ) R
8. HCY-500Icontrol box.

O o B The casing (1) is cast of aluminium alloy, made 1n the form.of a

cylinder with two supports.

. . - 3
The lower support with four holes serves for attaching the -

inverter to the aircruft structure, the upper ome with six holes -

|
. - t.
for attaching the KCY-5000 control and filters box to the inverter.' '

The casing cylimdrical . porsion has holes, through which the air E

i1s drawn into the inverter to ¢ 0l the electric motor. I !

"Two openin;s in the casing end serve to supply cooling “air I
direcily to the commututor operating murface. : }

On both ends oi‘ the casing there ure threaded holcs, thri:ugh

which thA end houainb asserblies (4 and 5) are screwed to the cnsinr*
Made in the upper .vupport is an ov..\l hole for the wlrea leadin“
from the inverter to the comtrol boxe R . R
The generator. sta‘tor (3) and the ele;tr.'u; motor field ring- @)
are attar‘ued insiue the casing (1) by lock screws. ’
guxxo- ateel in

" The clectric motor field ring (2) 1s made of-
S

b e e e ot
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the tom oi’ & tube _and serves as & magnetic circuit.

field coila (10), sct on the pleces, b: screws with the

. . .

heads. "7 “

Invcrter Gene" 3 View

15ht countersunk holes serve to attach four pole pieces (9) and

countersunk
-

~~ Located in the £1éld coils ure: the electric motor ‘series wind-

ing\:{.de
win« ing nade of the H3B-2

of i T3TKCOT rectangul:u—section wire, and the shunt

-round-section wire.

' The sh\mt winding is insulated vith = fluworlc plastic tape and

! }]oth vvindings b e sepm'nte tapp. ings.
iTo decrease the hydroscopicity of the insulation,
v P

the fhermal transfer ‘and usulation ruality, the coils

uzx& drlcd e,ain

both windin,_s ~ with & glass tape cnd glass sticky tape.

Vacuum conditions, impz'egnated with Lnsulatin;_, varnish

-
to 1mprn\ie
are dried under

under pressure
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D=

The electric motor pole picé‘(rs ) nre assembled of electric-—stecl'

larinations, 1 mm. thick, attached- by holddown studs. '

The generator stator laminations assembly” {3) 1s made of electric%r
—steel lominations, 0.35 mm. thick, glued ‘with the BD-2 glue. “,
Located in the stator slots are two win. ings: the stsr—connecteﬂ :

operating winding (11) anc the control wincing (12), ‘mude of the 035-2 24

wire. Thé two windings have saparate -tappings. The generator stetor |

vin ings, as well as the electric motor field coils are impregnated

anc cried. ) : : S . !

The cnd housins; assembly () i3 cast of All-5 aluminium alloy

and he.t troeated for ‘norovint 11:5 'cchunica“ strengih.

Provided in the end housing assembly is a recess with & steel

bushing for . ball bs

ring.

©n. .11 bearins, placed in the recess, 1s secured via its outer

i
i

!

t

. i

r.ce by the flange, -niv‘x hzs a felt scaling. ;bis sealing, togethexr !
4

ealing
with the ball be:;ring,, s«:r‘lcs te prevent the lubricunt from 1eak1ng ou
: I

of the bill bearing due to the air suction created by the fan.
Attached to the four bossns of tie end housing assembly are four

itive - are attach- ;

brush-holiers of u recctive trpe. Two of them - pe

6 dirsctly to the enc bouctng aec ~embly, the positive brush- Lol‘t Ts

. are insulated from the end housing assembly by insulatling guskcis and
busiipgs. ’

Instzlled on the positive brush—holders are ri‘l“ capacrhors

i
1
vhich serve for reducing the level of radio noises. . l
1 ope lead of the capacltor is ;rounded, the other lead 1s connnctedi

to the brush-holler. . - . -

[ The brush-holders are uzttached 1o the end housing assembly by

m.ans of bolts, lockin: washers and nuts. . o LT

The spring prcssure on ;re brush (13) is x_cjuxted within the !
!
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reqnired limits b turniug the hushing to which & 'spltalv ispt'ing is

attached, P . R R -
Tha»' us!ung 15 secureu on the brush—holuer pin by a cotter—pin.

:Ehe brushes (13) wre of a -ectangu.l i shape and made of copper— s

- graphite powder pressed u:nder a high px-essure. -

The cu.rrent 15 conducted from-the brush to the brush—holder via

ealed 1n the brush and covered with 1nsu1ating sleeves.

Sembly is made so thut with the end cap (s

~The, end housing

A*’emaved, tlxe brushes are readily accessible.
; The end housinc, assenolj is attac‘ud to the field ring by screws
i t’xrough the ov;l holes, due to vhxch the end housing assembl] may be .
< tv..rned when adjustinn the electric motor meutral position.
g } 1‘he end cap (1&) Is pade of- alumlnlu"\ and Attached to the end
O —_———— » .l\uusing assembly b_{ Iour screws. S
The 1ouvex-s, n‘.de in the end cup, zre locuted opposite the fan
: ,bludes a.nd serve to vent the hot air from the inverter. o
"he generator end housing assembly (53, as well as t}‘e electric
:’.o-.or end housin,; assembly (4) 1s cast of AJ-5 aluminium alloy znd

hedt treated.

e e e e e
A T i

\r"‘he ball bhu.rinp recess 1in the enc housing aosenbl" ()) is made so

tb..t “he oncer race remains fref,, not fixed in the axial direction ahl(ﬂn

7 is necessa.ry for compensatlng the shaft thermsl expansion znd for toler-
._nces for the ndjgce'\t parts. ) .. - .

On one" si e the ball bearing reaes.. is covured with the end hous;i.nq|

Vassu*b]\y 'baad, on the other - by = flange made of sheet steel.

P The end housing assembly wall ‘has Vent o’xening. Thc end housing

as=e"'b1y is, att\.chod to the fleld Ting by four screwsd

- e "‘he fan (6) 15 ca,st aluninium a"lo;r and has 7 blades.

- N o ; » ‘i‘he fan blades are sl t1ly ir;élinéd to remove the heated zir fro

C
!
|

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

The fan is secured on the shafi by mezns of a key and is attached |
by a nut und lock washer. )
The fan hub h:s a steel bushing fitted with 1 felt sealing which

e : prevents lubricant leakage from the bdall bearing .t

The inverter arm:ture (7) consists of the ccimutator (45), the
electric motor iron laminations:ssembly (16), with the win‘?ing and
the generato}' rotor (17) assemtled on & common shaft.

- Phe iron laminations assembly (16) is mude of electric-steel
3 ; laminations, 0.’35 mm.thick, subjectcd %o the annealing and vurnished

for decreasing the clectromagnetic losses.

The extreme laminations—insulating - :,L:re mude of glass—textolite

and serve to protect the armuture colls insulation from being damag-

ed when leaving ihe laminstion slots.

'

'

1

]

|

|

|

|

The armature winzing is made of TIITHCCT rectangular-section !
wire and l:id in laminations slots. - o i
The armxfure wincing is insulated from the iron laminations i
assemi)ly by three layers of [lexible rlass-mica Je1 mm. thick. !

Lol The end parts of the armature winding arc tightened with bindings!

o

of steel wire. -

The bindings are joined by brass silver-plated clumps scléered

—

with [ICP-3 solder. The armuture winding, as well us the field win
i ing is impregnated with un insuluting varaish.

The external surfaces of the iron laminutions assembly and pole

pieces are coated with a colourless varnish to protect them from

2
k)

corrosione

‘$he commutator (15) consists of 79 segments, m.dc of cadmium
copper, insulated from each other by mica spacerse

The commutustor segments cre pressed with a bushing und washer

SRS ——

¥ and tightened with a nut.

3

l
|
|
t
t
5
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mhe commutntor scrments are insulated from the pushing andé washer .
i i 3
b I
i

by means of mica cones and miuu‘ bushing.
The commutator operating surface {5 machlned precisely and 1ts ‘ ‘ ) g
radial play with the invcrtgr nesembled, 18 no% wore thun 0.02 wm. vt
The two ends of each armiature ccld are argon z&ltied to the comgututeT :
risers. o . il
The generator rotor (17) is a permenent nugnet cast in o housing

3 l;lcbs when casting ‘the per—

of A5 aluminium alloy. To avoid

manent megnet and to obtain better mo +ic properties, the rotor

permanent magnet is made in {wo separate nugnets of special alloye “
N . N
Phe armaiure 1o dynamically balanced by ¢rilling the commutator \ i
.

pushing and aluminium rotor cnd end by soldering the [ICP-3 solder

1

on the bindings.

shafle

I
1
1
| i
Phe armeture rotutes om two ball bearings slide fitted 45 the l
- 1
S , i
The shaft is rolled for mounting the iron laminations and gene— |
N |
'

i
i
i
'
1
!
i
|
t
B

rator rotor and has’u thread for nuts attaching the ball bearings

and fas. :T

The KCY-=00H control bo;t (8) s sttached to the upper support l
: of the inverter casing (1) by means of siX screws. ! ‘
* The control box s mude Of uuruluminiuﬁ sheet.s . l |
Loozted in the box wre: a starting ".evlq\e for rcmote-zontrol i %
starting, radio_noise filtcrs and control nnit‘s regulating ..Ce ! i
frequency &nd voltuge within the requirad limif§. ; :
|

The starting device consists of the KM-50L starting contactor

ena 1ts operating winding is connected to pins (4) and {5) of the
WP2eMK73L0 plug connector. Connected to-the contzotor operating
winc‘ing. circuit is the KSHC—“}-IIO—ZO-O.I’-’III duct capaditor.

|
H
i
1
i

- Provided in the D.C. circutt is a filter, consisting of a chcke,

ANC-3-T10-40-C, S5-I dact capacitor and four MBIT 2 =f !

- - T

o,
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apac*tors (160 V).

nection located on the ws.‘l.l of the cantrol boxs

WBTT-300-0.5-11 capacitors and four xsuc-;-no—zo—o 1—1*1

capacitors, connected in the A.C. gero and phase cu'cuits. :

are 1aid in the’ removable shield. : . e

The A.c. uutput passes via the _pins (1 2, 3 end 6) af th}

Tha n.c. ﬂlter elements are mount';sd m “the box shielded cell.
Tho wires of the MBJH(ZSIV . plug connector (vhich is used 0,
supply power to the 1nvcrter from the aircraft electrical system) are

h‘ovided in the .1.C. circuit is a Pilter consisting of the .
T auct’

con.nccted to the-shiclded cell of ’Che D.Co filter by meana of the cox-

The filter output wires, as vell as the 1‘11+er 1n the D. C. circuit

pluz

( * [iP28IK7 349 plug “Gonnector, whi*h, as_well as the nrpzsrm '31‘7
e ‘ (3 ceﬁneé%or, is connentcd to the control box by means of & shielied nar-
{ ness thruugh the connection. v . §
{ . s}; The control units are I‘astencd on the walls dl.l bottum of the’ co‘
l “trol box. _ _
': The lower and upper units of ‘.he box are relnforcﬁd '.uth ~r~1es.

s g

¢ tunits zu'e interconnected with clamps‘ R o o
b .

b

' vi?ed with & \.erninal ‘block.

ver ter- o')‘-rnticn. -

's
f for stiffening on .

the Jcint faces, paintec wi..h h

B’AP-AS" black. cn.mel .

"‘he vox co\'er is attachel. ia the box by means of four screws i

1 are safetj wired. The 1nverter end the boy e\tern'\l surf:r.c, exe

""fo inérease the box properties to withstand v;bratiou all the
P - o faci).it e the box mount*ng on the inverter, the box is pro-

‘ The box cover .15) 1% made cf ulur‘inlum shect wnd has beudinre

1‘15 for cooling the box unlts during the in-
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VY. INSTALLING THE IKVIRTER [

'Eh»e inverter 1is 4installed in the zircraft in horiéonte\l position
u‘a'.nd iatta,ched through the lower base holes by means of four 36 screwse.

- prior to instalilmg:. the inverter in the airoraft proceed as

01lows: )

1. Inspec‘t the inverter and check it for damage which could occur
:_during shipment and- storage. Particulaer attention sh?uld be given to | ‘
'vmjthe condition of the locking paris (safety wires, spring washers,etc.)

'iand to the tightness of the threaded connections.

= 2; Connect the inverter 4o the aircraft electrical system. The

o N 1
ve_rall and installation dimensions are given in Fig.b. ‘

Overall and Inat;ii:xtinn Dimensions

—— e
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vI. MAINTEN.NCE AND OPARATION
The Manufacturer guarantees relizble operation
s inverter within the gu:irar;teed service life. Durin

L
:

‘ ment of bruskes and ball bearings.

“of the

g that period the

i

. v

.{nverter does not require any meintenance, . does not need any replace-!
N [l

i

i

k ¥ . ifter the expir:-\tio'n of the guaraniecd service 1life, make sure i
2 . . i
_that the inverter is fit for further operation, inspect and disassemble
I

" YII.  SURVICE TROUBLES AND REMEDIES

the inverter uml‘rep].:.ce brushes and ball bearings 1f necessary.

. Cause

Remedy

>

4. Inverter ‘fails to »a) Brushes do not con—

tact the commutator

rota’tc when switched
ONe . - as a resutl cf their
N '

»stickin;v, in holders. )

. . . b) Broken .~v‘_11es..~ or
’ ~'poor coptach at pins

- B ERORROR B

¢ : e nectors

¢) Armature winding 1s

broken.

a) Remove the brash

~holier and clean
1ts sides with
fine sundpaper
No.1204

b) Check sires and
conzacts «¥ pins
(&) end () and
remedy bfaejc or
p‘uor cantuct in
plug conn;ctor.

¢) Forward the in-—

aixop or replace

the arrature.

D L -
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E e
\

i

|

|

!

\

¥

3, Inverter fails to

‘tator segments are

burncd in some places.

- -

gain full sbeeda Vcommu—

. '
. " .rotate. )
) '

- '
. o .

¥
[
i
1
o
»
[
1
|l
t

t
. Bl
Comnutator segments arel

4
1
'

short-circuited with
. burrs, brush dust or

t N
1 1
1 !
1 '
! with metal excees on [
1. 1
isers due to argon, '
R 4

‘ 1
' 1

“welding.”, - N |

ments and riserse

!

| RN

- . ! T
o L 2 } ) i
- . . L L ' .
< 2, Inverter is exces— I a) Ioad or Teting exceed | a) Check the electrid
N 1 < ..
sively heateds ' those given in the speot_—: motor current by an
) o v fications. V ammeter and reduce
[ - ° B ] N 3
il S— .the load and reting
l| . . :_to normale
1 b) Armature winding is ! b) Replace the arma-:
(. - . 1 . .
1 short-circuited.  ture or forward 1t
: ‘ . ‘ : to a repalr shop.
| ¢) Armature is stiff to ! c) Cﬁed}; spring pres:
' .

sure on brush (it
shoulc be 380#40 g£r)

Remove brushes from

brush-holdérs,rut&te
the arnuture by hand
When the arwature

XQ stiff to rotute, l
find the cause of the
détegt and remedy 1t
by ressgembling the ;
inverter and rcpl:sc—:
1ng the ball beari:xg;;
;(Vin'n r?pair shop) « |
Using a wooden stick
remove burrs from

the commututor scg—

Cm"efully muchine

commutator to avoid |-

demage to segments, E
~ !

e ——

D L R -
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a0 k. Brushes exessively
spork and commutator

is burnt.

i
|
1

:
il
i

.

i
i
'

2) Brushes are poorly

1
| fitted to the commutator., ing surfuce 18 poor-:

short-circuited.

») Commutator is dirty.

|
¢) Inverter is overloadeds c) Lo as in

4) irmature winding is

]
=) sxcessive radlal play | e) True up

jair to remove ‘brush
:and copper cdust. |

'a) The brush operat-z
' i

} i
:ly £1tted to the

| commutator (mat !
: coloured ureas)co- l‘
! vering more than ‘:
1 25% of the aperatlngi
:surf:.ce. Fit brushes,
! to the commututor. 1‘
:b) ~ipe the commu- |
| tator vitn flean |
:cloth slightly daa- ‘

1 pened 1n clean gaso-!

P
1ine. If ihe dirt %
| ganomot be removed, {

) cleun the cor
’: with sand poper
tNo.120.
step 2(3?
:d) Do os in step 2b)
i
i

the com—!

! mutator; tha radial

1 play should nct ex—
t geed 0.02 ra.(witd
i the inverter aseembl=

ed): :
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-

i o i A A e A

- .'{wn L.
extreme neces:ity

1

,,; INVE

DISASSL‘W}}.‘A’ AND REAS!

Y OF THE INVERZEZR

—Never disassemble the inver..er Guring operdtion. Cply in case of

qQr it there is'a properly equipped repair shop, the

. :aner'bcr 18 pemitteu %o be disassembled into 1is main parts.
I}isassemhle “the 1nverter ‘on a clean bench to prevent meta" chips

. from getting into the inverter part,. and asaemblies. S

RT‘*E DISASGEMIBLY P'ROCBDUIL!

HE- Dgﬁuriptio!;

Disassembly proceduré and y Remarks
Ltools - : '

2 L Lt p)

{| 1. Remove the end

~cap (14).

. 2.‘R'emo.vs,f the

'

i f1ange (18)~

i
! 3. Remove the
shaft nut at

the end hous-

ing ssseshly (8)

4. Remove the end

. housing assembly

).

JRp———

1. Remove the safef.y wire,remove the |

end cap attachmcnt screws and remove :

1

1

1.

1

i

I

'.

i the end cap (14) from the end housing!

: assembly (4)-

: 2. Using & screwdriver remove the

lfiange attachment screvl‘s and remove

:the spring washers and the flange

b with 4 gasket. .
| Unvend the wacher tongues locking

\thc nutjhold the fan by hanid (to

t prevent the arpature

o and-remove the ‘put. Remove the
! , Yocking wnahér.

'A. B.-Lng a screwariver reacve tne

ascenbly attachment

t

'

1

'

1

]

]

'

L)

'

'

'
turnmg, !
1

'

'

'

1

] '
, end housing & N
| sorews wnd remove the end housing :
s assembly (5) with the ball vearing !
'

' u3sing 8 puller(pushiny the =hefli).

Declassified i - jti;
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) )/ -
1 5. Remove: the fan

9. Remove the fan-to-shaft uttach:nen*!l
(6).

nut as specifie¢ in step 3 and remove
'

tne fan (5) and the key. \ Co

6. Remove the uran— €. Using a puller (pushing the shaft)’
'

ture (7). press the arnuture out of the ball

1
'
bearing und remove the arsature, '
placing & steel houslng on the ge- '
1 '
nerator rotor mugret with the magnedl

. [
expasing from the stater assembly. |

+the ball bearing, remcve the brushes

i

'

'

'

'

| Before pressing the sroiture out of ! -

'

'

'

'

v

'

from the brush holders. :

7. Remove the énd ) »7. }Irsiing 2 screwdriver renove the t .
housing a'ss;:m'bly t wire end lugs attachment screws of : R ‘ ‘
(8), Tt the wires passing fron the coils %o 'l PR 1‘ \

I. {he brush-holderse : ‘1
! .

Remove the end housing 7355uﬂb1yf”&)-l -

| ~to- tne field ring attachment screws:,

'
, having renoved +he sufety wire.

! the cnd nousing assembly (4) by hand
:cx 51ightly - striking it with a
Vllwooden ba‘nlr;er. Remove the flange(w)
'a’&t;chment screws anl the lball bear—

ing from the end I;ousing_‘assembly.

-5, Having removed the safety wire,

1
'
3, Remove the end '

cap (8)e | remove end cap attichment screws and

the end cap (20).

!
'
H
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e e 2 = e e

‘I;t'irthar disassembly 1is not recommended.

n‘\_Reavsseﬁhls the inverter reversing the disassembly.

‘If, vhen disassembling the rotor mugnet was not enclosed 1in &
stégl }A}S}xsing, magnétize 1% and stabilize in o special unit. i

¥hen reassenbling prevent foreign objects and dirt from getting :

inside the inverter.

i
3

-

¢

_Replace spring washers which lost clasticity znd screw with a

damaged thread.

" Lock all attachment purts the same way as they were locked before

diaassembly; Place the ball bearings on thc shaft so that they rest

v e

|
ainst the inner race. vhen installing o ball-beuring prevent 1ts '1
|

m‘salimme_nt.

cbly

. Inpert brushes in brush-holders only uflter the inverter re

is co’m]‘)iet’ed— %o prevent them from belng denaged by the commututor end.

IX. STORAGZ
a). The inverter must be s%ore? in n dry, hented o ventil.voi
reofie

The room floor shoul. b wo~7'un, viinlite or V1Tl

HO § A 4 in wreoroo.

1) A temperature n.t telow 10%¢ snculd be

. 0. 4 S
»+4th un anrual temperaturc warintion fren 1Y 0 to 3000

Sharp chunges i tempjernature wir Rusfdity ate nod jer-ortied
in the roome

The air relstive huritity £houls moat rxzoecd Ti¥, —_—

“ezporsry relutive hus ety inoroafe up Vo L% e perTitten,

Ve

. ¢} The fnverters gtor.ige rogms mu:i Le frec from s slich nAy

Y caudo oorrosica {BEIUL, £u163, sulrlur 6xi.w, wimonl , C..iFine “teal.
: N ! ¢) YNever store the inverster .rotuer with chemted ugzenta ani

ren?ily eviparating sutstunces whick B Cause Corroaisn fa.lilty ane Il
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charged batteries, etc.).

e) Store tue inverter on shelves

"Phe shelves ahould be made of “wood wit.h o relative humicit,r not
. exceeding’ 18'1:, well coated witn drying oil and painted with o0il paint.

v

..1) The ldwer shelf shoulc be located not less than 0.5 m. from

. the floox. ¢ -

‘,11 the shelves should be installed not less then 0.5 n. from &

b walle .
g) Never place the inverter directly on wooden shelves, but place :
paratfined and o1l pz_ner under them. .

h) At the Consumer's depots store the 1nverter without packing.

HOTE: Never store boxes containing the inverters in the open.

. Open the boxes cnlv in a room.

““wipe misted purts of the inverter .11th a clean dty cloth.
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CRIGHS -

! | INVERYBR Model DAT-Ten
P . ‘ v
- T i3 DESCRIPTION AND OFERA®ING INSTRUCPI(
{
! ¥
! .
{
; B
H
i =
|
: i
t -
|
:
b - . !
! i
i
— '
—
-

s —
e —
e —
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A

I, PUXPDSE AND GENER.L IRFORMATION

The FAT-I4 1inverter is used for converting 27-volt direct
‘current into three-phuse 36-volt, 400 c.pes. asle !

'{ The inverter 1s used for feeding aircraft gyro units and other
i . ]

;special devices. -

wr'lg"—"-vw.’aj:lq;ﬁq[wm“ Q‘.‘Fs;q e

S P HNy

O PR

Figet. I4T-I:! Inverter General View

inverter is structurally menufactured s o wmotor !

The HAD-IO

-generator consisting of & two-pole L.C. motor with compoun? excita—

i Y iy

tion and a three-phasec synchroncus generator excited by & peritancnt

% magnet.

é‘» The motor.and the generator are assermbled in one cuse, the motor
E armature and the generater rotor are mcunted on a common shoft. The
1 inverter is provided with a filter used for localizution of the in-

verter radio-noise,

R |
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 The inverter is provided with a fun-assisted cooling and instal-
1e¢d in the aircraft without shock absorbing mounts.
The negative wire of the power supply circuit 1s connccted to

the inverter fielé ring aSsembly.

2, GIBRATION

he [IAl-I:fi inmverier is cesigned for mornul operuticn under

the folluwing condilions: i

&) altitude ubove sea level — corresy 5 to aircraft
' flight wltitude !

b) ambient wir temperuture ~ from +59 to -€0°C :
range E
c) relutive hualcity - up to &Y at .'!0:5(’: !

PRINCIPA

’ Supply VOltRge sesssesscvessssccccancns 27 V & 19 '
T

Current drawn (2t 27 V) eeecvececsiaase b5 A
Cutput VOltaZC eaesseecssecccncsanccans 36 £ 3.6V
206d CUPFEnt eccscsccccsccsescrncacncce 0.8% A&

PORET essesecceces esesetscasannrane 53 VA

LT TACHOT eeeesscssocsacscscsnscssse 0.65
FrEGUChiCY eeeseecsvsossossscsnionccccce AOO:ﬁg CePeSe
|
\
‘¢d of rotation o eessescensaens 8,000 :1{;3201'.}).:1.

i \
H

5

Number . PNRAES ~ Lsesecessesseesceces I

1
T 4 Thase connectlon aiiceceeccsreceorenees Star connection

veees. continuous ’

J DUty cedeeneves

iirection of rotation

3 . i N
(as viewcd from the commubuicr endj... R.He
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: ! [
— e = The inverter is provided with a fon-assisted ccoling and 1nsta1-’
B ! . 1cd in the aircraft without shock absorbing mounts. !

‘ B The negative xire of the power -supply circuit 1s coanccted to ’

e inverter field ring assembly. ]x

f

’{ . 24 GIZRARION REQUIRENANTS AND THCINNIC,.T i

. !

g The inverier is designed for normal operation under

i

- the folluwing conditions:

w; ultitude zbove sea level - corresponding to aircraft
, flight wltitude [
- : b) smbient air temperuture - from +59 to ~60°C .
:’ range
a

c) rclitive i

alty - up to 98F ut 20+5°7

PRINCIP:LL 5

=L Bala COF Wi 1NV

B
1
b
b
-4

- ! Fup;lly voltuge ..

Cereeeieieal 27V 3 10R

Current drawn (2t 27 V) eievennvnnennn. 445 A4

{(ut;lut VOL3:8E saeernsnrsncssnsacnonans 36 * 3.8V
]

206d CUPTEDY tevevnneanararannenneanee. 0,85 4 l;
H 1 i

B P S I 7Y : ?

LT TUCLOT eerveccecccsannananesenens 065

400783 c.p.s.

pred 2 0o +1,200
_;-va €4 0f Totatlon ceaeceresccscecananana E,O:)o - éOO T.p

i
! !
Thase conncction ssteseccccciiieasaa.. Star connection

i
%Number B YT S -
{
| 1

©o4buty ...‘..........é'.................... continuous
B b }idrection of rotation
i 1
H g (as viewed from the cczmubuior €DG}ees R.He

-1 e - ) 7-- - y -

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




y

Tinea
P

25

e

=

o
NS0 %

2 MPANY
C??";::ﬂ

¥ “§s',:_'“ ConWF-

0
v

s
o3 I
3 - E
i . : '
} The inverter schematic diagram 1s shown in Fig.2

3 - ’ .

;1s coanecled with the external circuits by means of a fivu-uin 12

i e

3 connecicr. The positive wire of the power supply circulw ic ool

H B

i

“ito terminal ‘1, the nmegative wire is connected to terminal 2 gro
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‘3. COMPLETING

Phe inverter assembly-consists\ of:
1. Inverter, proper.

2. Spare_ brushes - 2

4+ INVERDZR BICTRICAL STSTIN 6D PRINCIPLE GF O

{to the inverter case. Terminals 3,4 and 5 are used for

the A.C. voltage «nd connected to the generator st.vfcc,r wizn
There is no proteciicn in the invertcr“ci’.rcuit e.hd it 0

croviced in tac external circuit. Since the 1nv\':r1.ér'ha:»_ Lov ;.

ste_ftr»r? cirsctly by a swiitch without way remote coh;zs‘l B

Fro: .o input terminal 1 the "Plus" 1s conducted o il

R ~type IJi1lter consisiing cf# choke coil with 1roﬁ'—”nre,'

capacitor (\, ) &nd twa interlocking capacitots (Cz)

further, to the series field winiing and ele\.tr..c mo tor =

fur suppressing high-frequency noise resultiar n’o- The 1o

<perution, the positive brush is grounded to the 1mmr.,u: e

thraugh the capacitor (b{') : .
Connected 1n the circuit of the shunt fie.d 'undirr

¢ justable glﬁtss-.,ealcd resistor (R) fc:‘vse..tinb the inve

vhen ad;ustiug the inverter.
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A L e D i

o Ml ot i i

P1g.2. Inverter riring Diagran, ichematic

wnent t. The

The genersatior iy exciied by & six-pole pcrm &

generztor windings ends cre connected to the pins of the rluy conm
nector so that when the %terminuls of the phase moniliir ;0 and € =xe
connecied to the plug connector pins 3,4 and 5, tie inverter will
rotate clockwlse.

when energizing the inverter motor with D.l. ti'begirs rotating
together with thé rotor creasing &a electtomoi.ivc vurce (B¥F) in-the
cenerator sLator' wincing.
11 is projortional

"Frequency of tihe generator alternuting cur

%o the rotor rotabing speed and 1s :

T = spel of the rotor rotation.. —

.j.,

‘ : - .
-~ According, to this :sel:ticn the inverter nominul freguency 1s

: B
500 C.L.Se 3
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o ) s directly 7
The output volt.:ge of the gencrator is alse, proportional to
- B 7

v s’p’eed of rotationm and inversely proportionul to the load current.

.The inverter 1is delivered from the Monufacturing plant with
the rotution. speed adju:}ted for the nominal load. In this case for

5
£

e nominul supply voltuge of 27 volts, thc frejuency and output
<

voltare of the inverter are respectively KOO c.p.S. and 36 volts

with small deflections. At an ambient air tcmperature change frem

3
?
2 ;

f“ +90 to —6(_)°C and power supply voli:ge fluctuation within x 10%, the

. ]
frequency and output veltﬁgn of the inverter muy change within tke

s

{ full ronge ofilimits outlined in paragraph 3. H

5 DSSICN

_The inverter consists of the follcwing miin elements: a case

(field ring) with a support, cast of aluminium alloy; screwed lnsice
which are the generator &nd motor stators. loc:ted in the field ring

support are the filter capaci‘uor‘(sj) of 1 mf and 35-ohm adjust—

ing resistor used for zdjusting the speed of the inverter arnuiurc

5 rotation.

2 The electric motor stitor assembled of steel luminations 1 mm.

.1 thick with two pole- picces fitted with the field colls huving & [

shunt and series — comnectcd windings. The ooils of the pole pincec
- I

are connected in series. The resistance of the saunt winding 1s

41464 ohss and that of the series winding is 0.06516% ohm.

: The generator stator assembled of steel luainations v.35 =i
thick'preésed in é} thin-walled steel cylinder. In 18 slots of iac
= - — - stafavr:’ skeved 1ox{gvvise by one slot pitch is laid o three-phasc

winding. The generator end motor s{atcr windings are impre’gxzt«.:}

with asphalt varn‘ish'and tuen enzmeled. The resistunce of the stator

"111&1115» across output terminals 1s 2.8 ohms 650

I S

———
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'L‘hé t.rﬁature assémbly ‘consisting of the electric motor armature

& the generator rotor mounted on & common shaft.

hteel laminations 0.5 nm. thlck cnd it Nas 11 slots laid i which is

? ff};he winiing connected to the -commuiztor consisting of 33 cadniur-—
e -

“=copper segments 1§olated by mica; the segments are based on a plastic

5 :

eree

The armature wincing is impregnated with b.';‘sc’l‘xtc varnish. The

xrwﬁ$n3<

esistance of the armuture winding 1s 0,78 oums +6%. The generutor

‘rolor 18 i Bii-pole nagnet cast iz ziusiniunm alloy. Or the armature

;4 of the rotor is the cast alumiziun 6-blude centrifugal fan used

"

or cooling the inveriers

e of mlumintun alley with

Tne conm\\tatui: end housing &Ss3embiy

R SR

Fressed steel buching for o pull-vruringe.

on the cylindrical lug ot the ezc housing assenuly iz a plustic

trurk bracket with two brush nel ers for the e meLsusing

L 5¢Tx16 vme 1o Set. Spring® of the brusk hol#ers Lre Ra”e ef stenl

p wad uirectly press the brus

The spring pressuse 1s 226+0% proane can bu wllunies by

Jote e LomTubet T AT Buasling

tuz ring o sae brush holier. Lttas

o ot i bl b

ARy 15 o 6801 capacitor el tne filter.

18 enciored with oo ai

The commututor end hous
covir fi.wd oF 4 asre~sd.

slu--cenneciur onl 5aariny enaeably chat of aliniun

tpatte s zescas fer o balllessoa, &0 froa

olioy wnd havisg

£or oL conne a7,

oLtal e oa dag fov

Lroaue fA%er eleTeanso

Meunted s he oo owsn
£ Efreren otk

Lol mf, vnpuiliir (2.} Got8 rf Gyt eapunoilir [

srsenblles nre witacaid b We 1l

.13, Pl tor €n3 R

tpg etulne
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The electric motor armature is laminatioos asseably ~¥ made of "
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hafts To

wre-fixed on the fzcll
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i
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$rom ihe shafd the

gaccd in the Juciets o the

30,3 mae Qho beisdnss wr Cilled witn

111 the faver

1

. Crading qol

i

i 1. Vounzd
Hefare o oaing tee invert s in

4l aumage waich right hiave uple ared

rest the inverter sperat

current Graws

3 BTSN ATy SupPAy Vvoltige of 27 vols
ohe imverter 8 i Tened WO Vv

through the holes 1a the aappoT

cornecter obaerve the duTTe

oo the inverter will W Tevers
{atlure.
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srevent incorrect phase scquence.

The invertexr power supply circuit must be equipped w’it‘h S—am—

¢ fuses. The niternating-current circults are not equipped ”.1,{1?

5 as a momentary:: chort-circuit of thce generator 1s permit

2, Mainten

E Lurd operation the inverter does not require eny maintenance,

‘don »f the dbrush commutaior assembly‘ v:hic’h‘ mest

lying hours.

made o

7 LRUSH-COMITATCR 4

if the ¢ ks s smooth bronze (er brown) colour 1%

ianisutes a good commutator ensuring proper operation of the b:

» 1s smmdged (greasy, black colour) clean 14 '

If the commuts

pened in gasoline. If the smudged comzutaicr o

with a clean rag Sar
by the zbove method, clean it by using.a fine

05t be cleaned sand

g it to the commutator by &

puner pressin flat wooden sti’ck"ﬁif»h ‘t):er'

inverter spinning. : T
fThe brushes should be perfectly £itted to the commutator ﬁnd

freely slide in the trushholiers o : '

Crucks and splits are not permitteds

.issible operating length of the brushes is A?O o

The minimum perw
ri0d of time botween

Thctéfore, for prnvidiing some murgin for the pe

—— 4 1inspections (200 hours), the brushes are subject to rep}_acement, Af )
thevu" length 1s less than 11 ©fe : b
4 that the brushes ‘are worn about 1 ma.
g of the dbrushes

Bear in min quring. 200
ratlon end thut the premeture wearin,

Lours of ope:
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) i

o Ju frequent necessity of their replacerent inhcate .,omo troubles in :

e inverier operution or abnormul oper‘.t ng condi‘cions.

¥hen reulacing “the brushcs Ilt them to the comnumto- ¥or fittmal

he brushes to the comutator wrap the latter with a strip of fine

4

gz\.nd paper with a smooth side to the comnutator; 1nsert new brushes
4 - i

nto the biushholdexs, ‘load the brushes by the springs znd,after that

_;- rn manually the 1nve§r§;er armature until all the contacting surfuce
:of the bru,hns is ,.ro'xerls fitted to the commutator. After fitting

Le brushes or. cleaning the .,ommu.,ator blow the inverter with a clemn|

“compressed alr for, removing the carban dust.r
Then finaly Tit the brushes %o the commutator during 2 or 3

':‘ hnours with the invertér spinning at idle (no-loac‘.) Tune

3

e
s

-
.
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seriesIll

USRI0NE

odel J0-750

CRIZIOH 1D C2LR.TION INE

=i
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Ly e

v

e e e b i

"system) into one—phzse, 11‘,

. vnltaﬂe to reuu"e it to the nominal value.

N exceeds the permissible V41ue.

The inverter converts 27 ‘1 D c. (ﬁ'om the alrcraft electrical

3 A"‘O c.}us. A C.

‘I‘he 1nvert°r consists ot the fcllewinn maln elements: :

a) a slngle-—ca.se unit :Lnourporatlng a compound D.CL alectric :
motor and a one»p.x-sse svnch*‘onous A.C. generator, . (

b) 2z control box conta.ini*.g the equipment rhich proiide :
inverter remote—cun rol (smting and sfopping), Voltage end fre—
q\xeno" stabiliza‘i:m, supress:.an of radia noises, c*eated by the
mverter, conr‘ucting of 10-A D.Cw fv-om the aircraft electrical

system to ﬂve invex'ter input ‘uminals, zenual cortrol of output

c) centrifuﬂal switch to cut~0ut the lnve'ter when its speez,

The ocntrol unit does not 1ncorporate “elements p;‘eteeting the

electric motor znd genmerator from gverlouding and short-circuiting.
"The inverter p.‘otectién is pro"-’ided in tl;e airﬁraft e]_.ectrical

* system. . . L o P :

o "hc 1nve:ter is of an 1nclosed—ty'ze construct’on with !an-

i

-assistw cnclmg. N T - .
"hs negative pow&r supnly wire is grounued to the inverter case

T "he L.u.

cir:uits are insnlsted. o s PR .
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Figat. V Hd—750-2 series Inverter ‘Sxternal View

2. Opeczting Requirenents and Technical

Data

The I(=750-2 series inverter is intended for cperution under
tue Tollowing conéiiticns: .
) ﬂtitude above S.5. — aircraft flight altitule
¥ o
b) ambient temperature range -~ from +50 to -60°C .

¢) Relative humidity — up to 98% at 201'5°C.
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PRINCIPAL TECHNICAL DATA -

Supply voltage ceeecservass 27 Vi 10%
Current drown (at 27 V) <... 56 A T

Output vOltuge seseecescseas 115V & 4%

e Load cUrrent sececsecesseses 6.0 4
POWET eoesnsnoscassesasenres 190 VA

Power £aCEOT sevesaesseseses 0.9 (lageing)

Pernissible overloud eee.... 10% during 5.min.

kS FreqQUency eseecececceveacsse 500 c.pesSe + 5% .
; SPeed eeesesseascccsnnacioce 12,000+600 r.p.me

l< N Number of phaSeS ec.eececene 1

E; R TULY ceaccsscscecnsecacannes continuous i

weight (with control box)... 14.8 kg.

Gverhaul service life ....e 1,000 flying hours

1. The voltage can be reduced to {he nominal value

i by a voltage regulafping rheostat when voltage
/ varies from 111 to 119 V. v S
}‘ i 7 2. Ou.put ~oltage curve deviation from sine curve
i { does not exceed 10% thrquL;hout the load range.
‘ 3. Direction of the inverter armature iot;;tion -
— counterclockwise as viewed from the comnutator

- i end. -

VT - ’ :
3. Inverter Wiring and Principle of Crperetion -

on the control box. The positive wire is insulated andrt‘he negat?

wire 1s grounded to the box case. Adjacent to éhe terminal_bolts

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3
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2

is a 10-pin plug conncctor conducting output A.C. eond 1npu‘t }):.C: TR
operating the starting buttons or switch, transmitting a'.éignal t? =
encrgize a stand-by (auxiliary) inverter when the centri{ygul swiﬁch )
is actuated. T ’
Current from the (+) terminul bolt flows to & starting contactor
via two capacitors connected in parallel; these_capacltors together
with two capacitors (C,‘) form @ [1 -shaped filter whose choke 1s
the generator field series winding connected 1in series with the
electric motor series winding @nd armature. The filter is equipged :
with two capacitors (Cz) directly connected to the electric motor
positive brushes. B -
capacitors (26 and ’:7) are provided for filtering the nutpu£
input D.C. )
inverter is sturted by a switch installed between pi‘ns 'No:1 v
and 4 of the plu; conneclor; the switch energizes the sta;‘ting con—-
tactor coil through the normally-closed contacts of the centrlfusai

switch, Button control can be used for this purpose when the inverter

oper.tes alone.
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rv e e A 1 e

Tut all the inv\er‘ter operatice ratings.

(C.37.) which at the inverter speed exceeding 1#,000-15,000‘ TePoella

opens its normally_closed contacts, cuts-out ihe inVQrte:;a;Q 7

FREQUENCY {§.N b VOLPAGE SPABILIZAZION |
The inverter Irequency and voltage is stnitil:lzed by: .
N ,qonpo;mqinvg the generutor field, changing the field current -

!,’n‘ ﬂxe’g‘ener{{tor control winding (G.C.\V.)» by means of an electri&
i-esgu:)ncé t’;ircuit and chané;ing ithe field current in the eleqtric
motoxr contro‘l winding with t.'ne help of an electromagnetic regulator.
- The in;erter_electric i{‘ﬁto:‘ 1s fitted with two field windings-
.a’series dné whlc!} facilitates starting and 2 control one whose
curren‘t is automatically changed with a change in the generator
volizge. The eleciric motor control Qinding current is changed by
the- electrorégne‘tic voltuge regulz;‘cor which incr.ease'svor decreases
the electric motor control winding current, ﬁepending m@_*ggulated
voltage value and sign (of deviation from the naminalj. ) R

The volbage regulator magnetic amplifier compares the reference,
stabilized (Ly the electromagnetic éta;biliziné r;eu;;i;tor) vult’z’lge
with the generator ouiput voltuge. Co

The generaior voltage at all operatior retings is maintuine;
within 113.4~119.6 V. ) : C 7

The generator is fitted with two field wm&iin;g,s - series one
(enorgized with the elecéric motor current)and a control wimding,
The generator conirol winding cur;ernt is in a linear relztlon with
the generutor output V:oltxlge frequency.

" The regulator maintaim;rsm 4.C. frequency vwithirn JBO—h?aﬂc.p.s.

To prevent the inverter from overspeelinz due to some trouble,

the electric molor shaft is fitted with the centri-fugzd switch
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B O

el FREQUENCY AKP VOLTAGE STABILIZARION |

The inverter fx;t_aquency and voltage' is stabilized by:
"":qonpo;anding, the generator rield, changing the field current
“n the- generé.tor contrulv winding (G.C.\'i.z by means of an electric
resonance _t;ircuit and changing the field current in the electric
motor con£rol winding with the help of an electromugnetic i‘eg‘ulatoz‘.

The inverter electric ;jm%to: 1s fitted with two field windings—

a series o which facili%utes starting znd a control one whose
curreh;t is auromaitically ckhanged with ‘a change in the generator
voltuge. The eleciric motor centrol }ainding current is chznged by

- the electra::@efic voltupe regulz;tnx- vhich increases ‘6r decreases
the clectric motor contrecl winding current, depending ona.eguluted
voltage va}ue and sign {of d’eviutién from the nominal). - R

The voltzge regulator mag,ne{:ic amplifier compares the reference,

stabilized (Ly the electrcmagretic stubilizing repgulutor) voltage

with the generator output voliange.

. >
- The generalor voltage at all operatior ritings is maintained

nithin 110.4-119.6 V. .

The generator is fitted with two field windings — series one
(gnzrgized with the elecéric notor current)and a conirol winding.
The generator control winding current is in a linear relation with

the generator outpui voltage fru§uenc;'.

AT g

. The regulator mainizine an 4.C, frequency within 380-420 c.p.s.

“t all the inverter operaticr ratings.

PR

To prevent the inverter from overspeedinz due to some trouble,
the electric motor shaft is fitted with the centri’tué;a-.l switch
{C.3¥.) which at i‘;he'in'rertc: speed exceeding 14,000-15,000 r.p.m.

opens its mormally_closci contacts, cuts-out ihe inverter axd

!
i
;

NS N
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O

e

switches-on a war}ming 1isht (Tt.).

The reliezrted starting of the inverter qe—energized by ?he centri-
fugal switch is possible only by pressing the button setting the

switch elements to the initial position. .

INVERTER DESIGN

The I0-750-2  series inverter consists of the following main
elements: . i
1. Casing (field ring) N

2. irnature ' ) .

3. Commubtaior end housing assenbly

4. Slip rings end housin[:’ assenbly

5. Fan
6. Centrifugal switch : "
7. Control box

1e CASING (fleld ring)
The field ring is a welded steel tube. Icreved insice the 'iit;ld
rin;; are four pole pieces foo tke electric motor und four pole pleces
" for the generatior. - -

=3 " are shunt and series wincings of

fitted to the pole plece:
the electric motor and cererator. To increase insulation aguinst
molsture the coils are inpregnated with insulaiing lacguer.

Screwed to iho field ~ing is a support for the control box.

ARMATURE

Pressed to the steel dnaft are: commutator, electric motor

“armuture laminations, : v e o - -

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




/

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

e { i e s

T uta or end housing dssembly is naFe of amrinium alloy

w,...h "’cur Jinsb Enc— com.uta ox end housiv ":nbly is fitted v-'ith A'

: f‘l&ped'te .he hcu<_z:u fins are four capucitors of 680 n? esch.

"he end housi_:: toge‘.‘.‘ner vith tﬁe ez, pacitors i% encl’)sed with

o air to the .

tachec. Yo the £161d

tiing to adjult the

yral o sﬁ,ion. U

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

ring by four sor'ev.zs and closed with the hood provided with grills :

- to 1n1:::ke‘ cooling air.

- i devided into %two purallel sirvess Jlowing:

P
§
I
i
&
pleces.
s
:
The
i
O
- ¥
[ switched
> % .
b " The
Lo E
[
[ selector
[
L .
boosl The
R assembly

P

Mounted on the commutator end shoft 15 o fan with seven blades !
made of aluminium alloy. Phen the inverter is operating, the coqlin;'

air flows through the slip rinz eas srills in the hood and 1s
1. Over the armature surfice, comnutator und between the pole
2. Through the urmuature vent passages. BesiceS, some quantity

of air for cooling the brushes is supplied thrcugh the coumuzato’r

end housing cssembly hood grills.

centrifugal forces crealed b, the switcr hend rotztion.

Under the action of these forces, the selector switch is

14

t

i
1

€. CHNTR

principle of the cenirifugal swiich operatlon is bused dn

over,

selector switch consists of twe rain assenblies:

mechanism anc contict-punel with u tutlon.
contact puncl 1s atiached to the £lip rings end housing

through the intermistent cone.

© e s
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: invcrter casing. o

Ihe box cover is pz‘ovided with g,rill to ‘eool ita elements.

Stamped in the hox buttom is ‘a “ole tc receive the nwerter :
( Ge )

outlet wires. -

I(ounted ‘on the box 13 a termina‘ block with bolts to- connect

tu a su;ylv circuit and a plug cannertor to co-meut con.rol circults

for ‘che output voltu;_',e. B

Above the pluo canr.ectur is a rbeostét slat (for u gc“ewdri\er)

Tl rauio filter .

2D
i 2. A.Cu redto filter

5; ‘Stai‘ting contactor

.%o Choke
5 ‘Magnetic a.nplifier .
[ Electrama{metic \‘olt:zge':regulutor

i ~7-‘ Amplifierd, capacitors snd rc..istors.

OPE! TICK INS"‘"KU TIOI"S

: ‘J.‘b.e
position by four shocx mounts. . 3
- Before insta.lllng the mverter m “the airoraft, inspect 14; fqr

uamaﬂe (whlch may oocur dux'ing transportation and uto‘ «J'e) and fcr

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

be.s.ldes Inspectlun of the qozxmutator-brush assombly; 'I'M.a xnspection N

muﬁt be performeu stter ever) 200 nying hours.

,,'!.'5.. C\’)!ﬂM{\‘IﬁOH—BﬂUSH ASSE:{BL’:”]RSSPEC‘L‘IG’N'

Under the nornul condltiuns, trxe ccu,mta*or s covered ﬁith ‘ark e

colour provﬁ.ding the good, oucr.:.tlon of ine brus)-es.,

Ir the co'nmtntor !s firty or hss a grease, bl..ck covetinb,

re: uve At with @ cloth asumene‘ wiu. wsa’ine.

: TIf the irtiness can nov be remved, clean the commutator wi h

o fing sanu p1por press>d to cu"uu*atm vuth o tlnt stick.

The brushos muet be prophrl‘ ttca to ‘she coxrut'\toz' and -

i eo.s..lv move in the brush holders. o :2\ oks hnd ﬂ\)m:.Leﬁ to tne
umsh:v are zmt permisdo‘.. :

l'iLimun pe:'mismble lenzth of the Lrus'm-a is.

. _.C. orusnwﬂ? 2. i -

" A.C4 ‘brushes - K e

" yhen "eplac‘n" the brushes fi‘b then to the cou:"utu.or gnd tc

slip rices us.’mg s:,n” pnper zmd sz’in, them whsn the 1nverter :Ls .

idling for 5—-6 hours.
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4. POSSIDLL TROUBLSG ANy THEIR REMELIES .

Trouble

Cause

Remedy

1. Inverter fails

" to stert

2. Bruch sparking
and commutator

i burning.

3. Inverter is
exc@ssively

overheated.

S

a)

®)

External wiring
broken
Power supply cir-

cuit inside the

“box broken or

ca)

b)
a)

poor contact of

" the connections.

Brush poorly fit

to cummutator

Dirty commutator
Armature
1s stiff to

rotute.

a) Remedy broken wire

b) Txumine power cir-
cuit and remedy
defect.

Check and ensure pri-
pér contact a;ngectiong.

a) Check brushes ..
attachment, easy
movement of btusges
in brush holdera anc'
brush vsprings for

condition

5) Clean commutator

a)»Check brush spring
pressure easy rota-
tion of armature

i with brushes 1ifted

| “and Teassenble
inverter if its
armatire is  stiff
or ununiformly

rotates.
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THLAY BCX

;)’ o yodel KII?Z-9 . .
/‘ ' . DISCRIPEECN
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I. PURPGSE I N

1
~
'
'
il
i
'
\
1
i
i
e ooy

i
|
|
!
i
: c S shing-oveT
i ] elay bux 1is designed for sutom. tic switching
< The JiP- rels .

ier SU main to o stand-by
ﬂk 3-phase A.C. consumers' power Sup

|
i
ply from @ |
ions
ot emergency conditionSe
(auxiliary) inverter under £

‘ nhe P~ ox opsrutes 1in conjur 4 + verters surtiring
-2 b 3o in ¢ unstion wi invert s ik
: The are’

s A.C. circuits. A -
T verters s a moin one ani the othe

when using one of the two in

5 »n stand- inverter, one il 3 ox 15 installed.
and-by invert o - vox

snly as o stand-by ‘ ‘

when the two inverters ure used oS M in or cinund-by uails te

© 4[p-g boxes are installed. ) .
‘ i3, circuiis witpoud o o
: Tre 1P~ box 15 operated lu s.o- circulls

éh:se.

A L s 4 "
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e

Bias o y

i

UG - - b= . JEREE .
B - o UIIL #ROKNICAL DATA
- A. GPERATION
1. Amblent air temperature range - from ~60%: to #0% .
2. ambient air relative humidity at +20°25°C = up te 0%
3. Attachment pointa vibraticn ot o frejuensy ¢f 13 te 20 Ceped.
with 0.5 wm. amplitude and ot a freguenacy of 3¢ to 2040 c.r.se with
amplitudes increasiny is acgorannce with an nccelrrition ¢f 1.¢
to 3.5 ge
4. Four-fold shocl overlou!.
. S. Lincar acceleration — up U7 ge
H .
B, MAIN T POEMERIARA
-4, Eeminzl supply veltn ez .
4.6 circuit - 36 v (linear) ‘
j .o ercult = 7 ¥ _ '
j 2. Nomimal frogquency of imjut . o= LD LB
3. Power consumed:
aele circuit - Yy
LeCe cirsutt - not morfe thun ' W
4. The box electricul sy:iten Frovi.es malte fngecver the 1n¥rcloma
uncer the followins crrditlion.:
a) interphise shor -sircuftine:
b) three-phoate shori-sircu.iics
e) onvy tad or taree
4) tnverter O sotr oy
- o T {Slesnmcut fumeds —
s ’mw_ B S— [P
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wlfustre
Turing operatieon, the (JTF-Q box does not require uni aljustrsot

an: specizl maintenance.

)
/
/

;“_“M > (,‘ B I e ]
e . et e L e
RS
R - ) i )
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D.C. CXRCV IT‘O‘-’Z}RVOLT.‘\GK PROLECTION UNIT

" Hodel - ARI-EH, Series II B . oL

DESCRIPTION, IKBTALLATIGH .ND OPHRATION INGYRUS
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T 4. Wormal Supply vOl3aie eeeeees

=T.  PORDCSH

The ASILRM, ‘series IT overveltase pratectiuvn unit 1s designed

to protect the L.l. electric.l systen of tue ail-12 nireraft against

overvoltage cuuscd by overcvxiitation of (ay of tne ", 0. genecraters
oper:xtlﬁx; 4a parallel in conjurcticn vitn butterles. Jach generzior

is provided with un ovarvoels protaction unit.

The over oltage protecticn unit oper «tes in conjunciion with the

voltage regulutor wnd differcntinl oul ont ~el.ay.

II. DTESHNIZAL

" eveees.e m2t Sore then 15 4

2. Current in power contact:

“he jenerator circuit

3+ Phe overveliage rrotectl o

snould furciticn st all emersency ratin.s czuscd b volilage regulator

fullure, 1 the generater outpul voltuge in thls cuse is net less
than 34 7.

Hapn The ov.rvilhas

&

protection viit 18 not actuated with

shori-tiue comiututing overve. » gernerators,

4, Overvoltage pros.cti-n unit a.tustion time in all conditlions -
- pot less than C.06 sce. un? nct more than 1.% sec,
5. Duty - continuous °

6. ieizht — not more thun 1.8 I

7. The overvoltage

otection unit cperites in .ny conditions that

may exist in the AH-12 aircraft.
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III. DESIGH

mhe overvoltage protection unit

time-deluy relay;

relays

ey

IR relays;

,-)'y
KHK-M button-type contactor;

Ton=n(=00 ohm — 1 resistor;

£) [O-1.-02 ohm - 1 resistor;

2) PC-25 lo.10 vu‘-._u-e resistor;
o h) two

E I AV R e LIS 2N

compr

ises the following elements:

plus-connectors.
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0 ™ :
i . T
SRR I cooTo o i
b o i
811 | All the elements of the overvoltage prot.-ction unit are electric- i
ally connected according to the cording divgram; tney are loceted on ’
the base and covered with a cover. o i
i
N .
i
i
i ! |
&0 1
T
i
b
[
[
o &
'
3
¢
t

i
I H
hinsvan ¥o

IM0oY

Fige2. View of ihe Unit with Cover Removed

ROTE: Initial position of the overvoliuge protection unit -

with the switch buition pressed.

~
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1-80
i
g
|
|
i
P,
3
1
,i
|
!
L
i
b
o
il

Pr -l 1s o time-deluy rel:u"whose time delay depends on voltage
The relsy win in? is connscted in parallel with the generator shunt
winiing wnc 137 sensitive to incrcase in voltage of this winding.
The time delay provided by the relay is necessary to ensure selec—
tive actuation of the relay and %o prevent inadvertent operation
of the relay at a shori-time voltage increase caused by 2 load drop,

for insti

|

b
NI S
'llllllllllli.ll‘“l”z‘m
“4ITYD 'S OISIONVHS NvS|
‘am ‘21 wowwve  ANVd)

||[|i|u|
INCHES

Fig.3. Sectional Vicw of AL E’(eﬁ.
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L

FlgeSe Dlagram of Conicctior of the Unit o Atrorac Zlectric 17
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|

1s an impulse button_—t;;pu contaclor wi’th ball rotary
catch which has two couples of power conticis (one: couplc-normally
opcen, the other one-normally closed), and two couples of auxiliary
contzcts (one couple-normally open, the other one - normully closed

with the switch bution pressed).

and TIBIPL.  ave switching relays of flep type.

e
Ly

“hen generator volta. e becomes more than 30 V in =

of time depending on voliage value, the P~ relay 1s actuated.

The voltoge 1s supplied via the normallr-open conizct of the

POl relay to the winding of the T relay which

atter it is actuuted suvplies vol

€ via iis porrolly ojen contuct

KIE.

to the XHE~' (¥p) contuctor winding (sce iz.5). ohe 1

contuctor
is actusted und:

a) br

the generator field winding circuit;

b) de-cnergizes the mul o differentisl cut out relay, snd
the latter, when 2ctuated, cuts off the faulty generator from the
clectrical systen; : .

) cuts off Power supply from the TILIPZ(PL) Telzy winding:

€Y sul

s on the circuit of the 11ght inéicatin

£ the over—

voltage protceilon unit actuation.

In ense of tae generator field Yoss, the F3u-
"ZIMA(P2) rel»s ure out off,
The 7:

PI)

and

ZPRA(P3) melny conticts treqk the circuit of ihe voltage
windd

Tregulator equalizer

~'@ prorer operuiion of ihe

remaining generators the equalizer winding or the faulity Eenerator

must bo cut off zutomatically,

T e—

certuin period

B 01-3
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SR e

-and therefore 1t is not zllowed to disassemble it in operation. In

e e e fO= -

When the KHE-! contactor is actuated, 1ts rod moves up; the

contucts may be set to the il}itial position by pressing the switch
button. ‘

V. INSTALLATION AND OPER.TION

|
!
. I
!
|
» |
Before 1nsté.111ng the unit on the aircraft check: ’
&) by visual inspection - for mechanical camage that may appesr |
a3 2 result of careless transportation and unpacking; ;
b), in cold state - for insulation resistunce which should not :
be 1ess’gthan 10 megs; .
¢) in cold state — for proper switching by applying "2lus” of
28.5 V %o the 1, 2, 3 (LI ) terminals, and "Minus" - to the 4( LI )
and 1 ( E2 ) terminals; after funstioning press the switoh button.
d) the upit base atiachment lugs for frecdom from oxice il
The overvoliuge protection unit is installed on the AH-12 aime
craft in the horizontal position and secured to the base with four
volts. The belts should be securely locked.
The unii is connected t° the clrcuit through plug conncctors,
The cables running from the plug (;ozmsctors must pérmit free opera-

ticn of the unit shock mounts.

'.l‘he' overvoltuge protection unit is adjusted by the Manutuct:

exr,
t

cxse of malfunction of any element of the unit, repl-ce the unit by

a-mew one,
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oy
N |
o |
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20

Fig.6. Oversli and Iestullaiion Dimenslons .
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DPTON AND INSTIL.TION
INSTRUCYICSS
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i
1
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I. Furpose B L L R R AL A g
Completling ....’...............‘.......”....-....

) IiI.

11I. Technical Tata B L L LR R R A

v, lesign J R L LR R AR LA R b ‘
t 10 i
i 1 £ Oneratione cscessnnosossessreneee f
e Ve Principle of ©p ‘
| 5 11 .
i 4I. installation and Ogerating Instructicns cee-ees
e i
\
- 7 T
|
" :
_—
! -
.
.
i

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




D L R -
eclassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

-2 - e e

v
I. K
S - — - Y
e - - -~ R HES
he MIK-2 electric actucier 1s used for actuaiing a fuel valve. | l‘ “
! ,‘.. e ’ ; !
exIT. COMPLUZING [N
T ) A
The electric actuator set incluces: i
N et s i
: “a) MOK-2 clectric actuator, proper; - i E

p) Two brushes (A12) marked "4

1."Nonina1 VOLEHES eseensarennesosoarsosonnnmssorscss 27 v

2. Operuting voltage rs o eieeeiaes 2002-29.7
3, Nominal torque on oublet ghafi treeereeceennese2ed Kiemlie
s

L. Current drawn at nomin:l load, velbage

and nermsl andient temperaiure ceeceeeccs neot mere than b ' :
B - i L
5, Pime required for outlet chali to : v

sarn  from onc extreme positicn to ;‘

she. other through 95° at nomin:l

_nernol émbient temprriture Anl

lesy.than Z.€ Ses.

_voltage soross elestric motor

©.6 sac.

veeemotomore the

i

i

o |
Baxd turn ‘angle of outlet shaft |
e 2 |

|
!
L1

“1inited by limit Swltehes orececsssssosss nOt less 1han a9

o e R e \'ﬁith\ the outlet shaft binb‘\.}m extreze positions the contacds of b

. limit“'sv;{foﬁses.‘actu;ting the warning lisht cre closad. The limit

witl the outlet ol

s:lit.ch.ess- Gontacts sturt closin

5-10° shori of | N
ne Sxtrene positlon (1initud B 95%). ‘
: : [

D L R -
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OTZ: . The turn angle of the uctuator outlet shaft can be dgcrc’:aSi

|
ed by rigid stops within 50 to 95°, In this case the limif.'

:ing of the actuator

switches are actuated after some slipy

- friction clutche
Adjustment of the 1imit switches (operating the werning,

1lights) for closing is accomplished when installing the

electric actu.tor in the aircraft; in this case the limit :

: B ok
. switches contocts start closing when the outlet shaft is

5-10° short of the extreme positlon. T
4 7. Phe friction slutch slips ut & torque not less than 3 kgo—me
an’ not more than 6 kg.—m.

8. The electric actuator duty - intermitient.

It is permitted
5 nomin:1 valtage — then the actuator should be cooled com—

i
|
i
40 accomplish two cycles of .actuation &t nominal “
{
|
!
\ sycle implies one turn of the outlet shaft through 50- 95° ‘

(1lirited by rircid stops) from one extreme positlon to the ciher and

return to iniilal position, then agedl

one entrene position to the other and return to initial position.

en cyclos — 30 sec.

coin - turn of the outlet shafd :‘nnz:‘l

i

|

Interval be ‘
i

9. Blectric astw.tor weight — not more than 2.15 kge

v 10. Tnertia run of tihe outlet shuft when idling at 20 volts acrossj

he electric motor tersinals <eseese-s not more than 2°.

41, liax. permissible temperature of sepurnte units of the eleciri

°|
motor after running under nominal conditions: \
¢

a) armature wincing ..............70°

b) field winiing IUUUUTUTUTUORRR 13

¢) solenoid clutch winding veeenaa?5®

@) comnututor ....................70°

i v e e
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42. The clectric actuctor 18 designes for use in AH-12 aircraft.
43, Power supply circuit .......,.......'tm—wirc.

i)
: struction — enclosed

44, Blectric actuator con y explosion-proof.

: w.pnsicd -

mThe M3K-2 consists of the following main components:

| _ .
(R 2) electric notor model I-I12TQ serieni;

v) reduction gear B

¢) frictienm clutch;

@) 1limit switches panel;

it
i
1}
i

¢) warning lirhys swibshesi

- _connactor, i p26I7HIET —

: £ 9

ctric Motor

oo =129 series 2, motor ‘is n to-pole, Tevers

e clutch

2lectric motor vith » series rigld winiing and i ralenoid br
mne clectric notor eirection of rotution i reverssG by chunging |

+he magnetic fluxe

For this purpose the electric moter 38 equipped with two indepao— 1

:dcnt field windings separately energized depending on the required '
b

’ 1
“.direction of rotaticn. - P i k
i
H

The direction o€ current flow in the armaturc winding remains —

i
1%constzmt. mhe sepcrate energizing of one of the rield winiings i3 madc

f’by means of o single—pole selector swilch.

Bear in mind that a sinultaneous encrglzing of both field windingd

is not permitted because 1t way

result in the windings vurning-oute ‘
2) consists of a field ring with field \
|

The clectric motor (Fig.

e vith winding .nd commutatoTr, & solenoid bruke clutc.‘\

coils, an arnatur

and u drive end housing assenblye
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a steal oy linder, screwed ‘inside y:hi'ch ‘are

Phe field ring (25) is
wo pole pieces (24) carrying the two ssparate neld

The commutator end of the e‘.ectri

“cap (56)-

The drive end housing assembly madc 1ntega1 with !

cs for a blel—be;u‘ing supporting the £ront

a) a rece

rmosure shafts

ne armeture. shaft end .and wire .

v) a hole for receiving t

PR

+ric motor.

srenerglze the clect:
) runs on 4wo ball bearings Nos

ohe armcture {23 60024 mountod 1

or casing.

it bl

the electric mot . : .
fhe armeture consists of & shaft and laminations asgcmbly maée

1 steel. . ol
ots of the lamlnations and %

of electrotachrnica
1d in the sl

e A

She winiing 13 la
are soldered into the gl‘oaves in l

o" a1tz

nis of sach armature winding colls ar
he risers of the commutator (28). Phe commutator conslsts

entse B R " .
L.utator a.re 3sscnbled by B ‘

2 mica S&7
covetuiled segments of the con
ure shaft drive end is of

©plastic muteriale The armet cvlsmd.ﬂ.

chape Yo engage with the electric actuator red.xction gea:r.
14

{o
o

ilounted on the .rmature shaft commutator end 1s the soleno

o cise (31) made of stainless

cluich brake steel. The disc 13 att

the nut (32)-
Inside the clectric motor casing at the cOl

nmmtator end

d bruke clutch decreasing the intertia run of thL n*'\;\tx

o
o
"

c-cncrgined.

after tne electric motor is &
¢ s enclosed 5,n the atecl o

; ,....,.u-z;.‘/

g o

Tre solemold clutch winding
pins gutding the sb&el b

Pressed in the casing are three

shur (}O)c.a-r)ir.; the br'-kc ring(}l.)mde cf friction materi:.l o

®

e —————
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e et

The casing (29) :nd brake washer (30) form the clutch nagnetic

v:citcuit. The spring (33) constuntly presses the washer to the brake

The spring crcates the armature.

disc (31) fixed on ihe armuture shaft.

raking moment between the disc and brake washer.
nected in series with the electric motor

The clutch winding is con

rrmature wincing.
%4th the electric motor inoperative, u clearance between the

j‘brake washer (30) and clutch casing (29) should be not less than

a :0.2 mme With the clutch winding energized, the main portion of the

magnetic flux (created by the clutch winding megnetic force) clos

‘through this clearance.

M The electrom.gnetic force developed in this cleurunce overcomes

}the spring (33) force, moves the brake washer (38) to the casing (29)
i

:zlong the pins, compresses the return spring wni releases the urma—
ture.
w4th the electric motor stopped, the clectromugnetic force dis-

wisher t111 1% contacts the disc

_appears, the spring moves the br
;(31) .ad brakes the armature. .
Attuched to the clutch casing (29) 1s the support ring (37) vin
Ethe two stunped brush-holders (38). ;
! The clectrio motor is fitted with the brushes (27) type A=12, |
T axex? n‘m.

Th. bruches are pressed to the commutator by spiral s rings. ‘

¢ Brush pressure is 110-150 gr.
To ufford nccess to the connutator :nd brushesj the electrtc !
motor casing his speclal openings closzd by the ent cup 6). H

The solenoid elutch casing (29) 1s sccured to the electric motor

1 \

i
fiele ring (25) by the .ins (21). ;

\ i
i . i

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified i - iti
in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001
-3

_Reduction Gear.

The reducticn ge;r serves for increasing @

e mctuator outled shaft from th

| ¥.per. transmitted to th e ale’ctri .'kmot'c"r:
HY : The reduction gear is a planet:-.ry-vype 5-stage rcductlen
a"' yotnl gewr ratlo of.“ 3388.38. .
stages of the reduction U-.Lr are loca'ted dircc»

R

The first threc

41y Lebind the electric motoT, the L-th stage - between the’ limit

punel (13, Fig.3) snd friction clutch, the 5—th stage’

aftcr the friction clutche
I

s The plenetary gears (45, _
“ghe relustion penr are constantly meshed with <he st‘xtlonary vear (1

17 and 19) of the first three stages-

a;:tachea 4o the reducticn gexr casing (2) by the pins (16).

i The first stage planctury ge«Ts (49) axles run in mc‘;al—-currmic

Yearings, end the planAei—;Zry gears (15 and 47) of the 2-nd and )—rd

iirectly on their axles.

g
: ohe 1-st stage driving gear (40), keyed +o- the electric motor

1

‘;u“mvt\u‘e shuft, tTunSmitB the rotation to the 2-nd stage driving ge

o5 -

(1 1) vie the planetary geaxrs (19). C e B
The genr (41) 1s mude integral with the drive sheft fitted wi ..h N

.threc levers spaced 120° apart. Eacn lever cm‘ricq an axle ) Io!" A pla-

tpedury sears
ohe rotaticon of the 2-nd stoge driving gear (M) is ‘hrax\snitteé"

140 tha 3-rd ond 4-th stuge driving gears (ula and 12) Lhroubh tbe - pl -

ki

netixy gears (15 and 17).

Angaged with the s—th stuge drivipg gear (12) are plm‘e“"“»

C? wrs (9) which runninZ around the stationary gear (107, riveted to

! ghe actuntor casings rotate the friction clutch case 49).

»hrough the fticticn clulchs the case rotate“ the 5—th st_‘ge'

{ eriving gear (61) which ,Lraqu the planetery gecrs (64) rotates: tr.n
N e

e
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1

or aith the actuator outlet shafie .

arive plete (63) toreth
) total gesr ratic

The electric moor shaft-to-nctuutor outlut chaft

1s 3388.38.

o ; Ahis gedr _stlo inclcatea thut the outlct shaft speed 15 3388.38 times )
*less than that of the eleciric motor armaiurce !
e 1
i
__ The friction cluich is destgaed for protecting the electric mator
apainst o short-circuiting wt an excessive but mumentoTy overloud ¢f
the outlet shaft. ’
The fricticn cluteh 15 1nstalled in ne casing (2 vigel) and is o
ntered in iing bronze bueiring antoa v At the recuctisn gear '
~th stnge drive chaft.
_The clutuh caonsists of eix cteel an. oixo @ .‘c‘.r'.mic qiscg.
Bne metul-cerumic discs (5 outer edlincs & _howith the clutch cating
— - ‘ (%) ina the Tem.iainp ¢iscd (4) ixe «n i owitl the busatng (GG
: ™ PR wd by tndg tour . AT osprangs (4o
BN sntet dn e care (A7 ket
" i cne end of the sprint resto arntnst the plug (47, vrving for

A I g P i T

enerefore, £°r nijusimeit of

sustarnt of the spring i

iene frictln clutch menente

The othoeT end of e BpTirc rests npetn.t Wie TIRG B} Sronizite

L force to She uis

touu b e

e toth sta v IFLTlne fenT ICADEE IS 33

voraugh the alx balls (- e

rot.tes the L€ tester outlets 8o L Tt

e e T

Gl
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The geur (61) and bushing (6) wre-placed on the shai® 4

Ll
b ito the case (49). SR

If the electric actmator outlet shaft torque exceels

. friction clutch sliding, the gear (61) and bushing (6) witk
. (&) will continue rotating und the discs (5), casing (52 =
“Fcase (49) and shaft (59) will be motionless; due to this the bl

|
|
h
{ ‘
. i "(3) start moving along the grooves of the bushing (6), moving

Jlatter axially and compress the springs.

4 The- interdiscs pressure. becomes less and the clutch wil
P

The clutch will slide until the outlet shaft torqus

‘electric molor is off.

Ponamit Switches_Panel of Eleciric Motor Power §
I -

: : The 1imit switches panel (13, Fig.2) of the clec.

I :supply circuit is attached inside the reduction g

| -cpnsists of a plastic panel with four pressed-in buch?

. H |
; (£5), two contuct plates with fixed contects and “Swo cuntir . . i
‘with moving contachs. |
: ‘ .The punel contacts zre opened when the czn (46) =

4th the friction clutch czse (49) presses the ¢

: , case the tappet moves and presses out the contact

. f with the moving contact. As a result of this the =1

supply circuit is opened for the_given directicn of orian

Varning Lights Limit Switches Pansl

A}
The warning lights limit switches pancl is o

actuator casing vox. The geur rim of the outlc

e men el o

the gear (58) made integral with the actuating

X
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With the -ear rotating, tre actuéting screw moves the nut (53)

carrying two stop sorews - one for ine left panel and the other for

the right panel.
The nut moved by /uaju.atin~ scre« has lugs: sliging along tha plate'
‘which prevents the nui turning radially. . !

1th the outlet sh_ft in an extreme positlon, the btop screvs

press the contact sprmgs (50) and close the panela contacts.

V. PRINCITLE OF DLECTRIC AC‘I‘U.‘&TGR OP..RA ICN

The electrokinematié diagram of the elactric actuator is shown !

1n Fig.3. —
: The electric Jccuator is desi,;ned to operate trom a two-wire

‘Tcirouit. . R . - B

j

3

Jeing suprlied from the nircrd.ft electrlcal systen the current
w.ﬂ.1 flon through the plug conuector pins, closed contacts of the

clertric "\obor power supply to one of the field wincing§,armature

e ey g

winding, solennid clutch vinoing and negntive terminal (1).

i "'he clutch is actuated and thc ratation of the electric motor

shaft is transmitted to the actu..tur outlet shaft through the four

o e <1

;stages of the pla .neta.ry—type reduction gear, friction clutch and 5-th

stége of the reduction gear. - S - R

Tlth the outlet shaft turned through a required angle the warn-

“# yalve stop the friction clutch slides. . -

¥
( + ing light contact closes and with the ouuct shaft stopped by the fue]1
N . .
4
3 In this czse the actua»or sheft remins motionless and the elec-
i
3
$

1 tri’c motar ‘.ruature continues rotating, vhich protects the electric

motor against ..hort—circuiting.
The. Irxction clutch will slide until *the cam attached to the

friotion clutch case, presse% ane of the tappets which opens the

+ Cs R . -
. . - —
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panel contacts. as = result of this the electric motor 1is de-enerpiz=|
ed wnd the wrmature i: broked by the bruke disc of the salenoid clutch.

v4th the other fleld winding of the electric rotor cnvrglze - the

the . :
actuntor outlet = ¢ will rotule in oppnsite diraction. . 1 {
' .

VI.o TR RO S R T,

The elecctric or flung it attached to

#he cloctric actuitoer may be meunted in wny rosition. The

‘acturtor is connected to the nircraft clectricul eystem ihroush o !

tor. The aciuator outlet sanft Las ioner

ent with « ériven unit. “hen installing the elec—

to netustar sece thet the eriven unit 1s

mtied praperls

She driv

nowndfomust be free from stieling, mi

Lagnuent, cto.

munt pernit the actustor be dneialled without

}frv; mountingg

3

Testric actuntor must be o curely uttuched @d the 2t tach.

i
nisalipnuent -nd tension. i |
g i
et holte < orourely lockuds !

} Porferr the [irst operating tust of the vlectric cetustor in i b

:Iconjunctiun with the driven unit by momrntarily raitciiny n Vhe

“electric actuntor several timese

If the unit opecvalbes properly witheut sticking, mizallgnmeni and

ltchgien in She kinematio system, test the cloctric wgvunter in con-

unction with the arl

unit at the nominul voliuge, vboery ng the

duty spccifled in the rECUNTCAL LATA" section.

The elestric actuator is delivereu irom the Nrmuracturtrp olunt

i 2

g

"’i,«,urn anple of notl 1le3s thun 95°.

*

i

i

i

!

|

\

- swith the waradny 11pht contucts belng adjunted frx the ovutlet chaft l
- !

|

i
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y
2

To re-adjust the w.n'ning 115)\1; actuation, do as follows: '
4. Set the fuel valve shaft in the middle position. ‘
2. Set the zctuator outlet shaft in the middle position +111 the

g

m;rk on the outlet shaft end coincides with the middle murk on the cas—

ing flange. .
L §oTE: Never permit the outlet shaft %o turn %o exceed the ex—

treme positicns,whi?:h is checked by matching the outlet

shaft end mark with the flange extreme marks. l

3. Connect the electric actuator 4o the valve and close the valve }

by pulse energizing the actuator electric motor; in this case the out— i

v st T

motor. R ’
4, In this positicn, move “the adjusting screw to the warning I1ght
céntact rlate 4111 the circuit is close.,, which is indicated by the !

warning 1ight -coming on.

————_T

After that tighten the adjusiment screw 1/3 rev olution n,;qnur“.

PRSI

S5e Adjustment of the fuel valve open position warning light .\.,

,.érfcrncd after actuating the electric motor for opening the valve

gcording %o paragrarh 'S
- 6. After the ad justment safety the adjusting screws by lockingr ]
,\éxts and washers. _Insta"l the cover in place, secuxe it by four screws
:~.‘;nd lock-theu.

% ; Hake entrieésy concerning the adjustment performed, in the elec—
tric actuator certificate. A

PERIODIC MAINTENANCE

)
zations:

P

|
B During operation, perform the following periodiu maintenance ope—

i After every 25 flying hours.
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Check tke electric actuator plué connector contacts for cleanli-

ness and security.

After every 50 flying hours.
1. Perform ihe operations indicated in thc 25vhour maintenance.' i
2. check thzt the actuztor program opete.tion .:md ou.’rrent drawn
correspond tc the nominul data; test the driven unit iorvproper fun—-

:tloning. .
After every 100 flying hours:
4. Perform the operations indicuted in the 50-hour maintenance.

2. Remove the electric motor c¢nd cap, check the commutator d

Brushe

"' brush springs are in proper conditi the brushes are not damaged -

2o

and Eave suffisient length (replace the brushes worn to € mm.lon

“n-ck ihe brushes for free movement 1n the brush-holders.
: \ 1f the commutator is burnt or dirty, clean it with a cloth siizhid
1; darpened with B -70 goscline (when cleaning, 11ft the brushes).

If “his method is not sufficient to clean the commutator, cleun it

: fine sand paper.

After sleaning the comnutator with the sn.m'i paper, clean the in-
wtocte rsegrnents rrooves with_a pointed wocden sticlé and blow the electric
§ ,'m'_r:or ;ntcz‘io: with compressed alr. -' : - l
3

If the actuator is hardgaccessidle to perform the above

. operations, remove the zctuator from the ;xircrufﬁ fox 1n5—!

pectioi\ and maintenance purposc. After tbe operations are
performed, install the elect.ic actuator 1n placa and test

the dx'iven unit for proper tuncticnlng.

aireplenﬂh 1ts ludbricant.

Durin;-, opera.ion never disdssemb;e the electric actuator and’

f, : © If the e-ectric actuator’ f‘xils to operate properly replace it

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

for condition; make sure thist ihe commutator is not burnt,. thc,,,

1
1




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

U FigJd: . MIK-2 Zlectric ictuuter General Vier
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;iiuiiral-Section View of the MIK-2 (series 2)

T e g

Electric Actuator

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3



Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

NI E

- R S N WS AL

N
1 34 - ring;

4 - Smtionary gear, 2 - cg.slng, ) and 7 - balls’ 4 and 5 - friction
1scs, 6= bushing, ‘8 - 1:1,4 ’, 9 ~ A-th stage planetary genx“

10-~. stationary gear; 11 = axlc, 12 - b-th stage dr1v1n5 gear;

3 - }mn switches panel; 14— drive shuft, 15, - D-ra plxmctary

o J-rd stage pls met.;ry pear; 18 - stationa:y geu-,

pin;“l

,,ea:r, 16
19 .= 1-st st‘.zé planf'ta:y gear; 20-pd 22 - cnd hou.u.ng, ..ssem‘blius,
24~ pin, 2) u-m.ture, 2L - pole piccu. 25 - electric motor ficla
ring, 26 - coll; 27 ~ brush; 28 - comwuta‘.or; 29 - solencid clutch -
c.;sing, JO = brake washer;j 31 - brake disc' 22 = nut; 23 - spring;

35 - -asher' 36 - end ocap; 37 ~ =upport ring; I8 - \.rush_

* nolder; 39 - ,IL(; connector; 40 - 1-st stuge driving geur;

“44 = 3-rd stage criving geax: 49 - tappet; 46 - cim; 47 - plug; }

tion oluish cusing; 5 = srecial nut; 54

‘45 - spring: 49 - cuse; 50 - contact sprins; 51

44 = 2-nd stage Jriving gear; 42 - elbow; 43 - rubber tutkhing;

= uiscy 52 - fric-
end 57 ~ cuvars; 5% - actu-
-

stleg serom; 95 - axlu: %6 — gear; 59 - shafti €0 - outlot rhaft;

L1 = 9=tn rtuge drivipg gear; €2« cover; A) s crive pluts;
L = Dmlhonluge planctary geir.
i
\ .
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4 ~Pig.d.  Actuutor Ilectrokin. n.tic Liniran
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BENERA
i
i

Figalo Blectric i Oxeralld 2 Iostallats. LA 3
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o ;

. © TIKER

© Kodel TIMA~4  (Decomd Series)

DESCRIPTION, INSTALLATION ALD OPERATION IISTRUCTIONS
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N B

TUTPOSE eeeeiressscasocnsessossacsscasnnoas

IT. Teohnical Dats wvveveisuennseeseeseeeennns . ;
TTT. DESLOR weeveseeeeeecnnnnnnneioeesennn : i
iY.v Cperatia;’x e seceisnsssirsessaasesaestannane ' E
V.~ Installation and Operation Instruciions ... E ‘

Ly
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- ;1tudinal-Sectlion View of the MIK-2 (series 2)

21 22 23 26 25 26 27 23 29 %0 31 32
|
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PR SRR S

g niscs, 6 - bushing; 8 — ring, 9 — 4-th stage planetury gear;
10— sta*ionary geaT; 11 =~ aLl:, 12 - 4=th stage driving gear;

13 - }mit switches panel 44 - drive shuftj’ 15‘ - )—rd_quetary

gear: 16

Pin) B >
19 ~ 1-st st..ge plnnotary gear; 20 .nd 22 - cnd housin;; ossemblies;

1 21 - pin, 23 = armature; 24 - pole piccc., 25 ~ electric motor filel

ring; 26 - ¢61l; 27 .~ brush; 28 - comnuta‘.or' 29 - solenoid cluteh ’
z,cnsing, 30 - braXe washer; 31 - brake disc; J2 - nut; 33~ spripg;
"f)h - ring;:35 - washer; 36 - end cap; 37 - nmpor. ring; 38 - trush-

i holder; 39 - plug somnestor; 40 - 1-st stage driving seur;

i 4% - 2-nd stage uriving gear; 42 — elbow; 43 - rubber tushing;

“44 - 3-ra stage riving genr; 49 — tappet; A6 - cimj 47 - plug;

ih‘l -'sprinr,: 49 - cuse; 90 ~ contact epringy 1 - uilsc; 92 ~ fric-
tion elutch cusing; 52 = srecial put; S end 57 - covers; %9 ~ uctu-
241ng scram; 96 - axle: %8 = gear; 50 - shaf t €) - outlet rhaft;
(rl ~ %-th vtugo driving gear; (2 w cover; 63~ crive plutsg

u - S=ih nlige pll\n«tw L"~ .

ot - Stétionn;y gear; 2 - cissihc'; 3 and 7 - baJ.ls 4 and 5 - fr!.ction |

7 - J-rd stage planetary gear.' 18 ~ stationary genr;:
- . '
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FIEER
Yodel TTMK-4 (Gecond Series)

LESCRIPTICH, INSPALLATION ALD OPERAYION IUSTRUCTIONS
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i o : S

vt
'x

=4 {secwni

ci for succeseive

switcning on four Weuting elemente of the prepeller bvlades and ‘
el g R . . B

te contretors.

spinners Ezroug,h the:interme

27 ¥

17 Nominel Supply VOILGEC eeeevessoeoncensios

2. Current 4TATN s.eeeeeccessesssssesess Dot more than 8.75°8

3. Commutntlon current st contects of

the timer micro swil

s ig nét

more thin 4 4 of the indusiive

loué #itn the circuil iime constani

= 0.015.se2¢,

FE A !

s A“'\mbjer of signuls sent

«... in suscession

5. Sequence of sSignulsd .ceveveneenninnn ’

6. nel curatio: in voltage = o o ’ ‘ 4
o FANGE OF Z0-30 T avencenernterncnaesaennee 12,75 3 1 scC. i
‘ 7. cper“'.t'iﬁzf GUET eevencnnnnacannns ..... continuous, )

Azht sseveiverencecsiareeeninareeenaass N0t more than 1 14y

L

T Timer reii:lie operates: ; ) : i

. - o
a) within operation volirge range of 2% to 30 V. . !
L) at relative humidity of umbient air up to 987 and’

-
temperature cf +207% '§°C.-

Fm ey e

1o -62°C.

¢} at anbient air temperature éicamge af +60°:
)

itions specified for

at «1titute znd unler <Ji-12 aircralt, -
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IIT. ra8 s 1€

timer {second serive) iu @ veotang

in. of o 4 buse and ren-v.blc cover. decured to the Lice by the

sorews using insulation bushlin

Sizing

LTU-B-EU0-A-2x0.5-0 ey

he insulition bushings ave provired because the oo

rmotor of ‘the itimer has the s

37 circult. 311 tio clements of thr Uimer wre closed witi. the cover “hich

1s screved to the buse.

vertice: wull of the base 1o the PIBIT
bolte

tirding meckanl

tue mosor-type Time relay

: the timc

cifications

[~ F medter,

¥B4~-20 micre swltch blook.

mesor 1s the d.u. moltor with o oun

vernor sri is atiachec to ihe limer

it wall by & Rorcws.

' The moler is connectel to

shatt ihrough the

r of 1:6358.3 ratic.

HaRRCT e o GeLE cans sed und hexuwg

he Progran cuns

rosition of

shaft wre .o in the form of journals.

threaded o wh .ch the progrom cams Sole

o Lox cinuist-

.ire circuit wuné the box - tis-wire

cpus (disee) )
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TN

2 g

o CHOR

e

am cams ore frictionullj seoure'l to the

ke plastic prog
using the 'xvri'xg washers. The cams are provided with o
180 deg. and can turn tnmurvh 2ny .mgle b,f a special

thé

ch:mging

by
buuhinbs perm.\n ‘to hcld t!xe shaft du.xu.ng the ca.ns adjustnen
The micro sv'itc‘\cs hI"ock 15 1nsthll.ed ¢tove 4 c p'ch

ana consist oi

SPTings secursd bet wcer uue bncl'sus
%o switch off the nicxo s 1tuhea Gepe: 3
-2 JO—A—:XU. S—II

protect. the ciroult from’ rau‘z: .'d:te:-t’crenc*

ErE _vk-quonch capdcl‘or 1104, el

=P elegiric .utox‘ cc*»"ut._to*'—brush ;s‘em:ly. .

ll the clements of "he timer ate attscbe -

seeurat by atu EH two lowev stu.,s ‘ure prcviaed uith thre 23

taching the tin.r,, mech

hro,—-'z'(.n oms block, tbe atter act \:pon the ‘.03
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o

T

“‘1‘“:!7;“
Eﬂs ONULIY
Tvas

[

o,

The signal ZEGULLTC #CeM

ding bo—u rector terminals -
=1 () ete.

“hen de-encriiizing the termin:l (2 of the I plug connector,

is the following: 3,L,6, 5 end then again frov the te

the iimer stops and sipnals «re noi

t to the outer:ciriuit any

longer. B

In cuse of a repeated siart of the timer, cignzls may be sent

begir

ng from any teriminal of the plug connector.

ALIATIUN W81 C

etric moisp

in the horizen

S11I00 18 Darked op

the tiper cover) an:

Tugs. e

1w installation should be in one planc

; faces for the

1t
i
|
i
'

L4111 A netallic  lustre appears.

and
the single two-

The timers can e GSed IF fivoreft both witi

snen the timer is wsed

n the sinple-wire oi

i, 4 on the base verticul wall gaould be grounced £0 iuc wlreraft ‘
i -
% atructire. ]
i
i '
- - - - T - ]

timers (secon! series) :re scaled wnd require no

surding operation.

i P - T
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I. PURPOSE

- Compuss 1s designed to iniicuie the

The T mro flusepms
rnctic onn true course, ihe aircraft turn ungle und to tronsatt

Le course si.nals to other CONSUMETrs,

II. COMPIETING

The ITH-~J remote gyro flux-gote coupuss set includes: !
EE TS Tlwi-gite detector unit R

2.T- gyro Wt etiiiiieennnna.,

1
3. 1 ¢orreciing mechanisg ceceecenans 1
SRR PO 5/ 1

(5e =2 navigator's indicator .....u. 1

amplifier, series 2.. cescens

© 6. Ti-4 pilot's 1ndicator vevesee... 2

" 7. SE=19 junction box PN

cerececans 1

‘B. 5-KC synchronizing button ..... eses 3

The THE-T 8yTo flux-gate compuss operates:

a) in conjugction with tke BK-53Pp erectlon cut-out
switch;

b) from an 4.C. pover supply source - the my=12s50°
inverter or another Power supply source, which pro- !

g , vides the [Iy-1 &roe flux-gote conpass zna BHE-52P5

t " ercction cut-o\{t switch with a po\‘ier supply of &5 v,
N : 33.9-39.6'V, 400 % & c.p.s. A.C..und 27 + 2.7 V.n.c.

— The I gyro flux-gate compass gcneral ‘view is given in Figets

B 130001-3
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———

-60°

a) at > umbient nix temperutures of
+20° ang +20° .
b) at zn ambient air temperature of -

2. Compass error in determining th

III. TECHNICAL DiTz - -

MPLSS 1s ready for operation ufter power supply is con-

Coaeeeneiiinniennnnns dn not more than 1 min.
<

#+ve-+. 1n mot more than 3 min.

¢ truc heading Ly Ehe

% navigator's indicator:

b) at an ambient air temperatures of
+50°C and -60%

1
#1%ted on three scale points is +2,5%— - —— T

¢ 4.
3
of turr}

s,

+50° to

[
7.

i a) 27 s 2.7 Vi
1

ource.

a) at an wobient air temperature of +20°

3. Repeaters reading error compared

b) three-phise 33.9-39.6 V, 400 s 8 c.p A

8. Three-phuse
a) without BK~53PB

b) with’ B-5GP5

Ceel mot more thunsq,n?

++-. not core than 2%,
te the mzin nevigutorr s
2ot exceed #2°. Zrror per-

Additional after-turn error in the compass reaiings ter mip,

frrrsresscescessieiiie. not more than 0,50,
Compass reliably operates at an ambilent air te

mperature of
-60°c. .

Compass operztes ut altitudes up to 25,000 m.

Compass 1s supplied from:
« power supply source;

*8¢ A Ce power supply

A.C, power consumed’ by compa’ss: o
erectxa_n cut-out switch... not m::r’a than
o B A V.
“erection cut—'out‘ﬂ{.tch ;

++« not more thun

B 0130001-3
Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A06430




. 1-3
Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A0643001?090 ‘

9. Number of magnetic course conzumers connected to th

with each consumcr interphase resistance not less than

1,030 ohms........ not more thun 4 (mot including -4

IMK-I  &yro flux-jate compass)
10, ‘eight ..

- not more than 12.6 AN

IVe PRINCIPLL OF O

ihe (M- 8yro flux-gate compuss employs the Principle oy
the sirections) gyre operution in conjunction with tae flux~gote !

“Ctor ualt - thi course corrector.

5 fire 3 presents the compuss block dlagram.

;:4 i The gyro unit, which is the course gyro trinsmitter, 1c con~
- f L nzet thkrough a remote potentiometer transmission to the J.ntnicatcx,
- !r % therefore the atroraft vosition in azimuth wnd iis Ceviutlon fres
T ! 3 =1 course through & certain angle at every moment 13 reug
i .

incicator diul.

<o ve friction in the zivots «nd unbuluncing, the froe syre

1.e¢. constently drifts in zsimuth at o dow wngulor Velocia

ore than 2.5 deg.,min.).

"o nsrrect the coursc error caused by ithe grro prevession, in.
STRLATtiin of the magnetic gourse correctiin 1s provided in the gyro

5 serrection (for wzis

th) 1is automutically tron.

AtteG from
cote detector corn:cted througn the vorrecting zecranien

S¥ro unit by remote transmission syatenms.

Len the airerift ‘turns, the

uth corrcction iz out-out,

Prevesting introduction of compensation for the in.icuter e r

t.< non-horizont:d rositicn of the :lux-g;ztte 0 the deiccte

. 1-3
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The &ro rotor axis is stubdilized in the herizontal plare by the
cerrecting device .hieh us well as the

zzimuth corrcction is cut-out

br the erecting cut-out suitch to decrease errors at turns.

The

{~1 E7r0 Llux—;

te compusc is provided with three
follov—ug systen

the tirst systen connects the flux-gate ce‘teqtqr

uniy

nd e correciing mechunts

> the second - the correcting

AALED wnd the oyTO unit, tne third - the 870 unil und the 1nai.
system

p’has 1ts aoplify*ag chennel and $0llov—
£H-0.5

"¢ channels wre oo

up drive
eleciric moior ang reduction gear,

aed ia one wueplitier.,

The priuclple of ihe £1 cate zetector operation consists in
tuc foilos

-5 The Earth's m znetic £i¢ld produces a magnetic flux in the

z'iﬁx-l;atu Pernzlloy cores, The mi.ghetic flux velye de,

Pends on the
Positinsg rel.tive to the Serthrs

snetic field vecter.
fiue Lo changing of the Permalloy magnetic bermeability,
- turns inse th

he ulsern iing rulsating Llux

s &8 & recult

@ Wive force is gurerated in the windings, “OURm

by ths electromugnelic flux density law. The elec—
forse vilue is deleraines by the cores DPesition relative

's magnotic flela i.ce by the fluwm—

Ao oxrih

Sate detector Position
aziul

The sensing clement of tue cetentor 1is o so-c.lled filux-gate

nensists of three less pusiiiones 60°

&part snd secured on the

sine plaifori. Use of Such & semsing elemunt to <

eiernine the zZagne-—

1
o)

> course rermits obtuining high “eeurucy and stability of Tresdings,

"

h the urthry mionetic field Aonrizentud cemponent H<0.06 oersted.
The lux-gate 1oy consists of 2

ldentis=l cores located purallel

e

v oeuch o

e ound srcund the cor

* the direqy

i excitation

it s et

B 00130001-3
Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A0643




: 30001-3
Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A0643001

v

oL

Cdt

- the
T obive

ir o
3
2

he

metic field horg

Jgencrated in the selsyn-stilar win ing
a Aemrictic flux (@ ) whien i

i
o ferce in the seluy

H
E;jm,li,"i:r first channel input wnu n

‘;{;g‘_{,_s €leciris motor which by meuns of ihe reducticn

" aireruft turn) results 1

. turough the

4

anc o slrnal wlvdin o,

exeth.

on cuch cere s

rately, Teanest-

Lu serlen ndosupiltod B T

15 wou;

Lon the Lwo cores,

Rl b ap g Cluexer ©oClement Operation consiste

folleadnys: iy the won. t

AR

Hamgate Wree ko
wote ngle (%) topm

IRl Lals mnd the Buethtw

clectrometive force (=) shich depen

ihe Sirvstion of the zore Tomiiitue
N

fmponent (n'_:‘_’_m) cirection by

Teosy o

“he signnl cimidncs of the flux-gaty Lhree lers ure gedts,

SOn ota;

ant Nrothree clectrt

cal wires e, ire connected Lo the transfop,

i
ter winding of the Km correcting mech.nism sclsyn. ‘the currents |

. i
sy eXxeite 1n the selsyn-stator |

live

indbs vurn induces wn oelectremodt

stor winding,,

Lni mAre unsynelronlzea he L lwi-g ‘bu=selsyn transformere 3ysten

|
|
|
'

higher is 4he voltuge pe

“wd 1n the rovor .ingt

The voltnge pioked up from the rotor winding 1

exl te ihe control wln..ingl of the
Genr turns

Selsyn rotor to the position corresponsing to the zerc clectromo-

{orce.

Thus, w turn of the Wl flw-gete Celector sensing clement

ugh any wzngle with respuet to the sarth's mugnctic meridlian (the

n the ccrrecting mucha.nisn'séls;/n rotor turn-

me angle.

The ccr'rs;ct_irc wochanism 1s designed:

1. To ccnneci the ¥ Tluwi-gute detector to the
ok, as mentioncs -«

I-3M gvro unit
Lave,tha ceurse Ssignal is transms fec‘..

i
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£d by the cam strip device, to the I-2M

e

"$hréugh the same angle. The TI-3M . gyro unit is oze cf the =T

2. 2o compensate for the quucrinkdideiation, instrument and
methodical errn_;é by a special cum strip device.
The correcting ;nach.'mism 1ncorpor;;tes the following units:
4 selsyn, electric moior with reduction gear, p‘oiéntiameter and cam
strip device. . ’ |
The selsyn _rotor 1is p]:aceq on the shaft, rotatec by the c’.ectrlci
motor through the reduction gear. Through the cam strip device the E
.shz'..ft tronsmits rotation to tae wiperholder with vlpers, the wipers i
can also get an additional angular motlon zbout ihe shaft. 1
: The selsyn stator and the potentiomete}r are se&ure;i in the cor-
recting mechanism casing.

Ohe potenticmeter is used to transmit the course 8igral correct.

sre unit. Yiith the

orrectmg mechanism-potenticmeter — T-5i £yro unit potentiometern

syste asvnch'-onizeu, picked up frem the correcting mcchunism poten-

tiometur is the asynchronizing signal, which after being wmplified in
»"the

plitier second chunnel is sent to the gyro unit ,JLQ—O.S electry
n‘*or control windin« The electric motor reduction gear turns the

gjro unit potentiometer wipers i1l the potentiometer of the gyro unit)

5 @ that of the cor:‘cc»ing mechanism are synchronized.
Thus, ecch turn of the sircr: ,¢t -nd consegfiently of the flyw-
—r;dte detec tor sensing clement through the same ungle in the hori-

zontal plane results in turning the g£yro unit potentiometer wipers
2 ;

Klu.x—g.ste compass main elements and is used for, memorizing,averaging
\‘:he aircraft cou:cse, determined by the Tlux-gute detector, and for -
t:r_nsmitting it to visual display indicutors and cither consumers of
he magnetic cou.z'se. ‘

H
‘ 'l’he 8YTo. u.ﬁt ﬂe‘xsin‘a clemen}' is the d:l_rection".l &xTO i.e. an
]

static"gyro having three degrces of treel‘om, whose muin gyro axis
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"~

~--Cthe axis ol

cured on the

:l_:iomnter. 7

“points ‘of the rotentio

veliiges wre pi

rotenti ~rter o thre.

2

it
e
e
k

H

v TLievs
i

DTS Sk TR

ure clectrienlly
cchirist poientiometer »i-:-2 n? ~lce fe the

igator's indientow -l

. ree

wctentiome, ..

potentiometer remsve transmiscy

an” lect~ic mo*ne Lailh provides trenseitting ¢ 7 the cor:.

course .l

e r.oigetur's indicatov,

~ ihe gl aavigetor's inc
F i & .

sourse I the

ometer, wire poienticmeser, reduction

wit}: an

clectric moter, caa strip, veriaztion intro-uclng device,ssel
. and. pointers. '

aircraft course results

in wsynchronizin_: the
‘Gyro unit rotenticmeter - novigator's indisator potentiomcter®

‘. } Tellow-up system.

Yrom the film potentiometer the asynchronizing signal is sent

tte=d to the control wincing of the [Mi-0.5 electric motor

11
— ! incorporated ir the Yim2 navigator's indicator.

|

¥

a
1
S The electric motor through the recuction gear turns the 72
{
knévigator’,sr’l dicuter film potentiometer t111 1t 1s synchroniz.c with
$Vi63 r
e !“.bc &ryro unit potenticmeter.
+
1 - e
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Tt wLth the £110 potentiowmcior Ls the

fometir ki,

1% vlectries 11y conngetod L‘xrvul i three

rsoLs tie i in e Lory and !,’u. tru»

Yo cbtain the Srue course

it ig nesc TV Anbtraeac; anmetle vards xtiun correction for the

ivea rrea. wne

corruziier ls introduscd by turning the knob on the

incientor £

e Phe corvoetion v lue is set by the magnetic mxi ion

soalv,

T Used as v

are yaed inéicataras, !

=4 imiientor g g r;ntiom»'ter-t:,'pe

SUIURLNT wiioeg

reraft coursc, Vhe

© 18 cunneciod yo

Liie

s Bnvigntor's incicenlor [

Iatentiomeser trancmission oper

ating
Arn the louicator wode. -
V.
1
The TV T0 fluv—gite oum WOLEY, whose bisek dlagrag,
S shown in 543, consists of the foliowing main units:
é}'rc wiit, wo.gnetic curru:t(‘*, Wil ifier nng Vizual indicutors., }
3 i Us:d as u o TH-1

Eyro flux-gute ca'-g.
s the ML flux-rutc detector

correcting

vchznism ang ’
s chznnels which

are incorporated 3 the TM ’
g LiTier, !
i The 1Hi-7 conpass inaicators arc the 1f-< n. wigator's in«'icator,
. ane 4 pilet's indicator. . [
3 % “hen the uircraft turns at an wngular véiacity vxceeding ,
{’ Lete0.2 écg/sou. ke correspending clrcuits of) correction(muinets o
H c‘c"r ction :nd correeticn of grro rotor axis hé_r*zc’zt al Positicn) a.tt."
. a;l:n; 2tically cut-
S P
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2. Tiring Piagram
The THi-I gyro flux-gate compass wiring diagram is shown in Tigd.
ifter -the compass 1s energized und ihe amplifier valves aras
*wa.rmed—up, uhe follow-up systen- connecting the flux-gote detectc* tc
the cerrecting mechanism becomes .,Jnchx'vn zeds

The electrical asynchronizing Signals from the flux-gute. '.z'in;in.;s
vz'.‘:'?e transpitied through taree wires to the windinrgs 272‘ the correcting

| ;r.e‘ch:».nism receiving selsyn stator., The eleou‘lc..l signal plc‘fcﬁ up

om the selsyn rotor is sent,-wfter being an fied in channel I, 4o

Lle-U.Selectric antor

thg control winiing of the cerrecting mechuni

."a’hich througk the reduction gear turns the selsyn rotor till the syn—

e u-onizaﬁ ,position 15 ebtaincr‘ i.e. the voltage across the rétor

'.win iRs ends 1s zero.

] ,‘ Threc potentiometer wipers placed on the same axle with the selsyn
*'otox- are electrically connected to the three wipers of the potentio. !
g o ter :I.nst.xlled on the gyro urit outer ginmbal ring vertical oxis.

'“he clectrical as;’nchronizing sign:l from 3he correcting mechanig;

.entiomcter 1is sent to the wnplifier II channel input. The amplifier

Sput voltage 1s supplied to the contrel winding of the £E¥TO unit
-:O.Selcctric motor which throLgh the reduction gear rotates the
Llatentiomete.rs wipers unti’" the synchronizeg ,os:ﬁifm is cb'alned.

+ In 1its tu.'rn, the °yro unit potentiometer is connected by tarec

with the mwigator's indice.tor filn potentiometer. Change in the

Intive posiuon of the wipers and the gyro uu‘t potentiometer cuused
3
- chdnge in the aircraft course and also by the main gyro axis dritt

i az!muth, is tra.usnitted in the fornm of electrical ‘.synchrcnizing
& ;wa.s to the amplifier IIT chmel input. The Vqlt};g from the

ifier III channel output is‘iransmitted to the ME-0.5 clectric

o ;‘;or contrel winding of the indicator, ~ . -

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

iz motor turns the novigator's indicatoer course

. i‘;xlc n! ine file %otrnticmeter until ihe lutter is ‘synchronized w_ith‘ :
.t.}u Svro unit notentiometers o ’ "

” o transnit t!;’ci ceurse signul tc the corsumers (yilot's indicatoi-,
'e.tc.), securcd Lo ile Yl=I n.vigator's indicutor course axle is aring L

wire potunitiaci~r which 1s supplied with 27 V.3.C. ot

i
“onnectud to ihe threc tops of the Ji-2 navigator's indicator !

. i
wire potentiometor ihrcugh tarce wires are two Yi-4 pilot's indléatqis’*
The potentioneter trunsmission incorporatec tb  Ji-2 -~avigator's ings l

g =3

X cater rian:; potentiomcter and g-phase mesactoelzeiric raticmeter |

pioof lot's indicators. )

: in %le power supnly circuit is o TI8-30-0.25 . fuse

t& L the remote potentioreter  trunsmission (the £:ro unit po-

and yrae novigutor's-indicator potentiometer) from burnmg {
cuits are grounded o ihe oireruft structure. ‘

i ¥

: ¢

; - a

H t

; |

It

i

“irerufi il can bz checked

“icns

check the cimpuss by means of

wire hurnesses apd CE-19
Junction

raeet the wire

rnesses

ihe junction box in

acrerdinie wita the cording dinran (Fig.5).

i T A

the conrass umder the followin.:

conditicns:
v °f %ho larth's mugnetic fiels hortzoniul corponent 1y

ire Jlux-

txi r‘.e:eqtp; Anstalliticn should be within
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displacement of

4. Voltage

3inits given in 3ecticn III. 0 -

Tc check the compucs errors, instzll the flux;gafé, d’ete‘ctor

xm.1~n gnotic table provided with a lirb graduated ror 360°. —33{01‘\;

K chef'kin:,, remedy the flux-gate detector 1nsta11aticn error és spect-. ¢

Tied in seéction VIII. Next, setting the 1‘ ux-~-gate detecfor on the

|

8

v
£ i B i

nts to be checked in increments of 30 deg. deternine the *ead:’mm;

of ‘the Vi nevigator's indicator pointer. "

Dy substracting the readings of the limb fron the hxdica. or

- readings, obtainel is the compass error value, which shculd not e3i-

B .
o< geed + A.5°.. Zhe ohick is performed under normal condition*z wita tha
i iuick synckronizing button on, without int: roduclng the m;z;,netic wori
b

i étion.

NOTE: Using the correcting mechanism cam st*ip, the carrnasa

error can be decrezsed to 2 \a}.ue not e‘ccaedin“ 1= 1.

(\mder normal ccnd‘tions) Cn delivery of tm, corm.s< P '

the Mfr's plant the cam strip is set 1n the niddla posl

when the instrument error does not exceed * he 5. This «

1s corrected simxltaneouslv with compensation for

compass deviation.

g b A SN 2 e

"‘ tiona. The dmplituce of the disl sustuined osci' ations suould noi

‘axceed * 0. 59 (under normal vonditions). A‘ ET
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't@e synchronizing speed w2ich should be not less than 8.5 der./sce.

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

ccomplished, switch off the high speud and turn the flux—g;
thré'ugb. an angle of 170°. After the lapse of 10 sec. switch on the hil
’si)ecd, start the stop-watch and determine the time requircd for the

ﬁldi.cator—«paj.nter %o turn througch an aznzle of 170°. The quotient ob-

aincd from dividing 170° by the time, measured by the stop-watch, is

20 checl- the nmormsl spced, synchronize the

; navig:tor's indi-
cator readings with the position of the flux—gute detector ol any point,

Iie'x‘v, switcu off the high speed and turn the gyro unit asynchrinizing

-
b -
;tive to the flux-gate detector by 12‘1'0( deternmining the turn

angle véluc?zf;bservins the indicztior poimter reading).

After that start the stop-watch wnd determine the time renquirel for
e pouinter to turn through =n uagle of 93. The quotiep? obtaincd fron
¢iwviding 9° by the time, in min., 15 the normul e nchronizin: speed

wzlue, which should be within 1»5 deg/nin.

Check the synchronizing speed by turning the gyro unit clockwire

y g

f
&
4
:
5:
]
|
!
|
%
z.

]
i

S

.@ counterclockwise. Pifference in the speeds of the pulnter rovercnt

Yotk <irections should nct excced 1.5 deg./rin.

i
|
VII. ¥ IRING

:rhuiiciorri.gaés units electricul wires wre cennected in the 25=-12

1cticn bor in wcsordance with ilhe cording

=

(el PG
“hen wiring the compass uaiis procce! 2n lollows:
Lr

I. luy the wircs tn shielding conduit:

a) fro= %he ;ins M and § of tue correctinn mechnnla

plctor ané the pins . oani 3 of the F-EM sories I,

£ conauster tu the termin:ls A-7 und A3 of tie Junciion box:
O
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- A4 -

b) from the .ins B, I and [ cof the flux-gate detector plug con-

mector 3o tie pins B, I anc  j of .the correcting mechanism plug con-
| -mector. . B
5 2. Greuacd she saielding conduit to the aircrcft structuref in

Severnl points.

3. Theroughly atizch the ends of the wire conduits., The conduits

bie_-id‘.n;t s should rct contuct the plug comnector rpins.

4. Trevent the mounting wires from being damuged. . |
! Y %. For wiring usc the wires used 0 the aircraft electrical sys- |}

L tem.

v

6. uwge drop should not exceed 0.5 V in the

wires laid:

i
o
i '
i , l
1) from the aircra’t electrical systen through the junction box
. to. the grro unit and amplifier;
b) frcm ide inverter through ‘the junction box to the £yro unit; |

¢) from the inverier through the Junction box to the amplifier
P .

r¢ section area should be no'% iess than 0.5 mn?

The wires cenaecting the 1M1 compuss units should be grouped and
tied in horoesses. -
The wire hurnesses shculd be attached to the zircraft skin. In

2ll pizces

the wire harnesses pase through wetel structures theyﬂ
musi be protechid with special protective collars ané rings.

the narness 1s connected te the terminal block of

L wirae
the Jun:tien box through - special e;'c—luaj scldered to the wi}'e. Ir

v
the wire ends hive no ey.-iugs, do not conncct them to the Junction

DOXe

ire harnesses are connected to the THH-Icompass un’its throug

1¥g Sonnectors, Sepurate wires ure soldered to the proper sockets;the
3

ires must be soldered to the sockets 1n strict uccordance with their

lidels.

‘ )
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—

R

¢
i
|
?
|
i

-

Te Tower sur,.ly wires and cons

Toimeiion box iermincls,

rn breken nuver lor, then tne.. Tho recunticle half

Ter Is mounted Cmonocorrecpinling L

strumcnt.

ing luads -re soliered o the receptag

s lie wirin: flase:

of thgliven Instrument,
the plug cerenuctor twe halves, the plug has

< the plus - = key.

®iring 1s conyleted, chech to e that ull the Compuss

T ZrOpCrl, conncetnd to the

Lo rrovent buriout of the gy

nit e V2 novie

futorts incd

2tor potentiomvctar

Tuuosly

Insulate

wiree oomnuetin: tLe gore

and in ¢

tien Lox lerminals

({1
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] ,

the resisi

ance is 1c¢3s lhin 2 me

.GRG then repcut the checking.
lect of the wbove requirements moy cause dumzce %o the £:ro
fzilure of the IWw~] compe

rrotect the

o unit rotentiometer frem burncut, provided in
-the juncti'n box is = IK-30-0.75 = fuse (a fuce with conical tips,
30 m.long for nominal currsnt of U.25 4).

Hever use in the junction box

1 current. -

B t VIil. L INGIEG

tectur and cousc errers in Determinstion of ¢

the

ané chiracter thuse o

o ihe m.gaciic peinter de

slive.
locute the I

Getestor where 1t wil?
e} Terromunetic masses g eleciron s H

wetio I

complitel; isolnte

Teryon g

Sodeviaiion value Is deturi ined

the difference belwcen
shetls

ceurse (C) and 1z comnast course £CnY,

The semicir;ular deviati:m ia the

Jd-Ioyro flux-pute compass 1s

ensated by a

stor; the quudrantd deviation is compen—~
suted by

wied in the correciing nwc

<
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IS A

shen 1installing the IYW(-I  compuss in the aircri-:’t the installa-
4ion error is compensated the first. L
LMo sompensate the instullation error, vdetcrmine the error on
R “all the four mugnctic courses (0, 90, 1€0 and 270°) and calculate
the instullation error by the following formula:

Cgo  + Cggo + Cygg0 + Corg0
c=

4

Compensate the installation crror exceedlng 1° by turning the ~_

i
'i
f
i

flux-gite detector about the adrereft ©.L. T¢ 10 this, loosen threc

gute detector and turn it for the value 1

“serews attaching the [lux
of the crror determined.

After compensation for the install

on error sturt compensating

R ——— RPN

1‘6;‘ the serisircul :r Jd-viztisn; to do this, swing > alrsraft to the

paguotlic. covrse of 0%, determlne the deviation W (At = ¥o— <e),

next swing ih:

to the 180° cours: un¢ oztain the mugnetic

4 deviation value of by rotutlng the N-5 mugnet. Lo

the same on the ccur .es of 05-270° by Toliuting the ¥

magnet -obtuin

the deviatlon value of

\fter compensation for the semi-circular duvintiosn is accomplished,|

tighien the sorew of the clamp pn the compass compensator magnet and
gl Cn

_lcck It with a brass wire, next start compensusiing for the quadrantal
cvviation. Compensate for -the quadrantal deviatioﬁ, instrument and
s hy m

etic coursci. To cempensate I'ur the quadrantal

e

mcthonical erfors cf the conmn

5 of the cprrecting mechinism

b3 m‘ strip on 24 m

rintion, swing the

iAreroft on 0° nugnetic course.

© Using a Screwdriver, unscre: three SCrews (1) @ni renove the

:o\'ér (3) pulling 1t by the hesd@l&Z}.’ scated around the circumference
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. under the correcting mechmism cover are twenty four heuas of the
adjusting screws (4), dial (5) and pointer (OB

Using the screwdriver (7) z-atate the adjusting sc*ew, loca’cea
against the end of the yointar (6) ubserving the readings on’ the

yo-2 indic.rl:or dial (magnetic vm‘iotbn value should be equul to zerg l
The high speed synchronizing button should be Pressed.

4 C deviation 1s positive, ife, the course read on the indicatux‘
C2) 1is less than the presct magnetic course

czroiate the ad justing scr

£

(HC) of the aircraft,
ew counierclockwise (unscrew); if

<
i

acC devi.
the course read on the indicator (ce) 1s nore
tha.n the aircraft magnetic course c),

ation 1is ne gativé. l.e.

rotute the adjuoting Screw
clocnrlsc ('&:ewa ‘in).

Adjust (rotate the adjusting screw) so that the inalcator Bhows
ne preset magnetic course; in this

case 0°, Compensate ror devia-
tfon on all the 24 courses in a sim*lar way (0, 15, 30, 45, 60 etc,
1_11 inorements of 15 deg.). ‘ T
~. ¥hen the compass is delivered from the Mfr's plant, the adjusun‘_‘ l\
t acrews of the ¢orrecting mechanism .

am strip are set in middle pos1-
tion,

in which the cam strip eff ioienc, 1s not less than + 6°

During the cam strip adjustment, when compensating for dev
the adjusting screws shift from mi

lation,
ddle position. Therefore, before
repedtcdly compensating for deviation by means of the ccrx-ecting

meche..nism, which was adjusted before (c.ga

a.ft»r replacing the camp<ss
replacing 1ts inaividual units, ui‘ter repair etc)

a_ i the adjustinL, screws of the correcting mechanisms in mid"le pPosi~
tion. - T '

b Al ke

set in the a.ircra.{t,

To do 1t, Proceed as fallows. werg,ize theI'MK—I 8yro flux-gute

ca!r‘pass. Rotating a magnet -mout the flux-gate detector, set the

oorrecting mech..nism pointer at zero point of the dial.
: d_.ynsting screw located

Rotating, the
against the pointer end (with the quick

B e e

B -3
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nevigater’s indlcator

synchronizing button pressed), set the

- pointer at zero.

Setting the correcting mechanism b3
in equal readings oz the iorrecting

ter oz the divisions ufter

“_eyery 15% in the some way, obta
g héchmism and ji-2 n-.vigutor's indicator dials.

Waen replacing the flux-zite detector and the correctin; mecharig

" 'repeatedly compensate for deviaticn as specified in iuls sectlon,

SELING THD ouRa ot

Before flignt

1. the uniils

2. the units for segurity
3. ike plug conncstors for

siticn-of the amplifler

ccrpass set for rellable op lon (Checkel Lefore euch -

1t).
The sensliivity regulabor of the Yol

is wsually set in the position raried 3 or 4 Tor midole latituses, &

amplifier, Series 2, —

or > for kisa latituces and 2 or 1 for lutitules ¢l to the equator,

iy ener ize the set

operatic

sct for reli

ass system by precsing the quick

2 1-3 ©in. synchronize the comp

syacurenizing button. lext, with tae bLutton pressed, bring n permancnt
giiet (or another steel objectiwrenc, serewdriver) to tre flus—giste

«ngslu, arter thot

¢ztector so that the diul would turn ithrcuch some
&:te detector

ase the bution and remave the m.gnet from the £lux—,

* aistance not less than 2 &, In 1520 sec. Press the butica and

vu8irve the movemint of the indics wr uiul which sheuld, smootuly

stating, settle in the inltial synchronizud posiiion. If after syn-

rota

' clronlzing, the inlicatir polnder -sontinucs otelllating wl';h an
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R o . '_kamplitude exceeding 1°, decrease the amplifier sensitivity b",‘ rotating‘

the sensitivity regulator with the screwdriver to the left till the

X. PERIODIC MAINTENANCE OPERATIONS

Perform the periodic maintenance after every 50 hours of the com-

'l’. pass operation in the aircraft.

Gate Netector

Discounect the flux~-gute detector plug connector.

Check the flux-gute detector for security of abtachment for exter:
A “u) damage and for fluid trzces on the detsotor surfacc ind

on lhe pluyg
pins.
o e 3 Using o 500 v, megger cucck ke insuletina resistance boiween Lun

plug connector pins L, I, L and the detector ¢

ng.e The insulation
resistance must be not less thun 20 megs.
Tighten the plug connector couplinz nut.

Kli_Corrceting Meshe

Bxamine the correcting mechanism for external damage and security’
£ ity

a2, attachment.

Check the plug connector coupling nut ior proper tighiteningz.

: Examine the gyro unit for externzl dumage, condition ol the shock-

e i r"’-;‘sorbing springs (if the springs arc broken, rcaove tic gyro u:it

“replace the springs).

G e e e
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Disconnect the pluc, con.nector fron the £yT0 unit .—.nd check the
resistance between the plug connector p:um. .

2) Resistgnce between the p:Lns 3 and’ K should be from BO :t:o S
110 ohms. . ’ )

b)~Resistazxcé between the ,ings R_ - ana M Sho_u.ld bYe from ZO 10

K : »1
c) ‘Resistance between the pins iand B, B and B, 4 and B shcu_L
:be from 370 to 57g ohms. Cannect the £yro uniy to the IMK-T

it
compass f

set circuit :nd check the normal and nigh synchronizin[; Speeds s E

specified in 3ection VI. . - '

— . . . |

- J=z ‘Iuv‘rmtor'sﬂ cato: |

Ixamine the indicator tor external damuge. Check the Plug ocon.
necto‘- coupling nut for rroper tishtening.

Check: the directica indicator neinter oscillation ung drift

" with the Power supply on zm the wircruft engines running. The pointer[

1°0 In this case the mdanctxd

variation setting knob mus: nov retate inag rartentlj. To deternipe ‘

the peinler arift, note the course 1naic'* s re‘dinf's, “ith. the

rift end cscillation s'wuld Bot exceed +

engines :moperative, and corpare then wi‘.“ the rea:li.nw when ths
'\1 aircralft is vibrating, - /
>

i !
o i .

JE~4 Indica ctor s C

.

<« Inspect the indicaior ror externzl daa., ".. Cncc: th(. ‘JILE ccr-

rec»or courling nut lor Propexr ti:;hl:ening.
=né the uixfora.l‘t engines rusning. The jaolntg: €rifs und osc..L-tlanS

£29uld not exceed # 1 an. In snss case the lnuicatcr digl 'houLd not

TN

Ch.ck the pointer odcillation and u‘ri:tvwim the power sn\rbl,/ on 1
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i el
i i

R :

t rotate inadvertently. To determine the pointer drift, note the indi-
, .Cator readings, with the ©Azines ‘inoper:tive, and compare them with

Fa

'
!

|

i " the Teadings when the alrcraft is vibrating,
Lo

!

i

'

Y-6M Amplifior, Series 2.

Inspect the

rmlifier for external damage, securily of attachnent
and broper tighteninc ot the amplifier 2lug connector courling nut,

< the anplifier for relinble operatinn, when checking the

pect the box for external damage. Turn four attachment ETS

|
|
_ |

ove the cover from the box, Using o speainl

sering of all

id8e, and scourity of 4

blochy attuck

in the box. :

the cover on the box and secure 1t uy

& otre atic

1 Zeanect w1l tne 1N-T cOmpus: sut units, except the £Yro unit

%o the Proper plug conn.octers or the wircrust vleotrical Systenm,

tut
4 49 pet energize the sot from tue airer: £y electrical system und T

inverter,

2. Cheek tre

ance bety

3

i
“een the sockets & unq | A and n,
- (yre unit plug locut;.;v on the wire herness end. ]

vrantesshould be equul (wity a 1lolo

Petreon the sockete |

should be net less than 100 ehng. Sheok the insulation reszstanc
i &, iand f, Aand T oane botween tie

Aft structurc und the sockets 4 ame I usidn o 500 %, megzer.

e ———— e
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If the insulation recsistance is less than 1 meg, detecl i re~

. ,l‘fa:l_i“‘clie defect and repeat testing the insulation resistance.

3. Connect the gyro unit to the compuss set circuit cnerpize the

L and check the compass operation as specified in Section Vi.

XI.

Ilace each of the

PACKING, SHIPMINT AND STORAGE

Jyneas

compass units in & speeiul curton box,

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 :

The carton box should zlso contain the unit attichment purts and

Vcertificz’.te.

Pack the corion boxes with the [¥i-I corm

wooden case. The

¢ gross welgnt should not exceed 50 k.

shipment handle the case withk care.

Store the IVE~I units in u dry rcom o1 o tenmperaturc of +10 t.

+30%.

?lace the

vapours, acidr.and zlkxalis.

unit fron the wireraft ond pl 1t in the

plant package.

s with units on shelves. Zhe Yoo must be free

iuring

to

vhen shi;ping the aircraft by roil, remeve the iyre

Yirrg

CIA-RDP80T00246A064300130001-3
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Fig.t. 1h-] Compass set

1‘- - Mii-- flux-gate dutector; 2 - Ik correcting mechenismg 3 - I-3%

gyrs unit; & - Vil navig:tor's indicetor; 5 —JK-4  indicator;.

6 - ¥=CM  cmplifier; 7 - Cx-19 J\mctionrbox; 8 - synchro-

ing bvution.
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Ao b 12

et Wiring Diagram

Comnéss

w1

Pouh.
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o
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Eompass Set Cording Diagram (with CKe1s

* Junotion Box)..
H | -
)
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BRISP MAINTEVANGE LSOTRUCTIONS

for

|

N ATICRART LUAD=ACID DRY-CHAFGED STORAGE BAUTIRY
[ ; .
1

Model 12— CaM - 28

@

& : 3

v
o
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BRIZF MAINTEVANCE IiGPRUCTIONS - )

i o fer |

~£CID DRY-

| iiodel 12— Call - 28

e
©
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3
" ‘mompleted. -

{ouTs.

NOTICZ

he starage batteries (excluding 4he first

,Q‘harge) 4t two values of charging current and continue charglag: t11

2. ustore the vetterics filled with electrolyte only in charged

ndition.

3. Hever keep the batterics dlscharged for @ perisd excecding €

acid to obtain. the requires electrolyte level in the

{

Lo .

% v ; 4, Unze a month overchzrge the batteries belng in cperatisn an?
; é‘ive trhem a test cycle of charge/disch:.;cc every thrce months.

i E f s, Casck the eiectrolyte 1level and specific gravity.
{ ,'(‘J pcrio_dically distilled water to the batiery cclise

%‘ i % yever and

{

4
]

-
e ok

3
&

euns,y prnvlded Lhe vattery is

!
|
|
?

1] -
?l Wstery cellse
[

6. Inetall in sircraft only the fully oherged butteries.

7. Cheek the senerator centrol box for proper function.

“hen carrying the batterics or instslling b

in the .

ile the (:bcnﬁe battery casc .

parts with cur

s, To not store the putteries for . 1o0d excuiing tho b

iteocted.

4C. The batteries should not be expostd to the diregd st ¥

not ,lace the storage butteries in nilee

14. If cracks uppesTr on the buttery sealiny compound, Yemedl +hem

mecintely by relting +he sealin; cODpONITs

Mels the svuling compound USLIGE & hyd:osen £iamz, torch or athe

sischurget

Tlugs reroved.
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ISR |

42. Check the vent plugs for proper function. To not install the
- plugs whose valves £211 to open when the butiery is returned to the

normal position after being turned over throwsh 180° anc a0%.

s BRIEF MAINTEI

AIRCRAFT LRV-C

>, CONDITION OF A ETCRAGL BARTERY vee il MG

RO

1. The storage bablery 15 celivered without lectrolyte in it

sompanicd wiln :

. but with the olates dry-charget. «ict battery is

{usec during shipment only) tightly screwed in.

i

i
! a spec ertificate. - f
% 2. all the battery cells are closed with solid ebonite slugs \

3

. set of vent plugs (12 en), spare vent rlugs 76 ew) wn? rubder
rs (16 eu) are furn! shed together wiil the butlery certificute
intenance Instructicns.

ber

! mhe buttery date of monut .cturiog wnd u e given

certificate. The battery number is morhed on the brttery pesitive

Iie TECHNICAD 128

2) Hominul VOLtuge sesscessescoseeroseses 2LV,

w

b) Yax. weight with lectrolyteeceeeaneee 2825 Ko

¢) A fully churged buttery at the electrolyte temperaturt of

+20°C + 2° provides four startings of an ® curiny the- first

yeur of service confurming to the ¢ stentes in Tr 1, ond
three startings - during the scoond sel yenr,

D L R -
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e — - SRR \I
'}—"_" - T T . I
! .y ae |
.2;: The battery &t the electrolyvte temperaturc of -$°L in the micale l :
! i
"' cells provides two startings of an engine curing the whole scrvice
life conferming Lo ihe same rating. S
Bt R s e
The volt:ge ucross the battery terminuls =t the end oX the final - :
‘s'«:.'-:\ing 1s not less thun 16 volts, . 1
i
Table t.
———— ]
. T - T i
ime OM, sec. i Current,unperes i Remurks
(aporox. |
. i K
H T r I
. o ' 650 i [
N f 5 . i S10 ' |
S 10 ’ 470 !
i : b
S 15 - 315 f
i 1 .
[ 2 250
4
{ ! 29
v; 25 , 230 .
H 20 ' 150 !
'
125 i R
Vg oo~ [
! ' 100 !
: ) i
f - 7z f
B S . l
spucity of the botlery for [five-hour discharge rate st a |
5t of 5.6 0 ani at the electrol; o temperature of +25°¢C
;s ld L |
B during the first half year period {beginning with the third |
Lt JUISCRUTZE) seeesenconsasesssasscsrocnnnsasancnsaas 28 Al l
I
! during the second half year period ..ceecce.. 23 L.Hey 1
iy Guring thy §econd YEAT eevcoescrcecssessecrss 21 AdH. l
‘ The storage battery may be discharged %111 1.7 ¥ across cne
of 12¢ cells.
S— — t
h
G e )
G
I © Cc ¢ < s - <
c - & <
v e £
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= 4 - U

¢) The batiery is des;-ncd to operate unieT the Iullowingcundl—‘

21 altitude ceaeeeecerestetel ap ‘to 17 kme

Is ambient tew,,er-ture TLNEC. e from 090"(: to —)00\1;
3. &t a vibration of the attuchmeat u.ttxnys of 90 c.PeSe with

narlo.\ﬁn(, up Lo 2.9 Be

STORING THE B LOToH Have NeT ol

‘the battertes in & clezn, 4ry, closed Jocatlion at & '
° .
of +9°% to +30 e oo

: stoTone patteries with solid olups t1pghtly serewed 1n

eroult be scpt on sheif=

an.s; bolts (mf' nuts of the buttery ter—

5, @8 wcll ae the #ing nutd an:i h\mdlcs should be well couted -
;itn vaselipe oY Frease.

z zhile storing the b ttories clean them thorom)nlv and coat the

alove menis parts sith vaseline or g:‘ease but nct oo thick, 1

vent the greoase frem petting on he sealing compound, as the

. vo dapaved us 2 rosult of thise

. speif life of tre batteries that hsve not been in service 1s l

7esTS. . ‘
IVe
|
B - - 6. preparing tae storage battery electrolite, tzke sulphu- |
»tc actd { TOCT  €67-53, grade & and B ) ond distilled wateT. !
If ¢ratilled waber is not avallable, rain water (provided it ‘\
was collected from 2 woocen roo") or snow water muy be used.

rrepare and store the electrolyte znd W .ter eitiher in 2 lead-
_wooder conta}ne: or in an cbonite or glass vessel. \
'
l
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) 1
28! o

‘ ELECPROLYTE PRAVAR.TION CLLURE } ‘

7. Fi11 the container with 2 reyuired wuantity of distilled 5
‘v:ater, then slowly pour concentrated sulphuric acid into 1it. %
i < Personnel engaged in preparing éhe electrolyte should do it 1
very carefully and weaﬁxrx‘”gogzles. i 2
“ Never pour water into the acid sin:e heat may be gencrated so D
'r" i rapidly that the acld will be thrown upon thz operator and may cause !
l‘ ,:nyuinrul burns or spoil the clothes. t
¢ $1ir the mixture continuously while pouring concentrated sul- !
o8 . t¢ ucid into distilled water, agpecinlly on aiding a new pertlon
’ udncentré&tcd sulphuric acid.
: Yhen sulphuric acld is gradually poursad into 41stilled water to
¥ produce electrolyte, the resuliing mixture should be thoroughly

stirred to mix und cooled to +25%0; then check the specific gravity

Bt

2{ the electrolrte ’ prep.red.

“hould the elcctr grovity excecd 4he requlred one,

.djust 1% by dllutipg with Gistilled wuter.

1f the elecirolyte specifl cravity is lower, adjust it to the
v-lue reyuired by adding the acid.

v T aBLE i

of specific gravity corrections for varsious cloctrolyte temperatures

~ Specific Llecirolste Specifin
gravity temperuture, grovity
—— correstion os correction
— +0.0175 -0 -0.0175 .
40,0140 -5 ~2.0210

+0.0105 -10 . -0.0245
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sleetrolyte specific
tenpegature, gr.r.vity
c

corruvction !

~0.0280
e m020340

i
i
'

~0,0150
; ) _o.0085 | |h
{ - i
Pt =35 ~0.0420
L % 4L ~0.0455 i
= -45 00430
o
e e

¥hat is the slectrolyte spacific gravity ot ¢ temperature

of +25°%, 1f st a temperature cf ~15°2 the hydromeler
rends 1.235?

~onsulting tae Table finc the corrceoticn 280. Thereferc, <he

neturl clectrellte speciflic gr

1.239 - 0.028 = 4.207 or 1.21 & sroxinutely.

i <ot s RS

It the hydromeicT reuus 1.235 at o temperature of +50°'J, then

vhe actual eloctrolivie specific pravity ot +25%¢ will be:

= 1.752> 1.e. s1ightly sbove 4. 25.

! ! for preparing sulpturic-acid solution from sulphuric acié h.ving

To prepart i- selntion of

sulphuric acid [¢ specific grivity sulphuric acid per

having specific Gravity 1,000 grs. (1,000 om) of distilled

)

|

i

i

i

|

'

{ o
of | water heated up to 15420 C.
;l__.-__-_____.__u_r- o —

R el b el

1.120 | 220 | 120 SR =
o 1280 S SR T B B N
e e T = = ‘___,_;__>__,__’_’_~——-,_‘ -
- \
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’gue batt

Lcmperature decrzases to 35%¢C.

Vo

STURAGE BATTIRIES FOR 3ERVICE
cecure for Dry-Ch arged Storage Batteries - ==
To prepure a storage battery for service (the fi‘;:st oharge)

as_follows: - M

a) rcmove the battery cover;

e o p g e
"
o
o
®©
®
A

b) unscrew the solid plugs;
g) f111 the battery cells v-ith electrolyte having specific 5r.z.vity
1.260 + 0.00> corracted for a temperature of, +25%¢C. - " 4

The tempe.ature of the electrolyte used for filling the bdttcries

RN
Y

shu uld never exceed 25°C. vhen £illing the batteries use a 51&35 or

ebonue funnel and a calibrated glass ¥essel.
It 1is required about 3.6 litres.of electrolyte for initial f£illing
the battery. -

y
i1

érdvxt;l of 1,260 it is re.;uired 0.87 lit'es or 1.59 kg. of “sulphuric
a‘cid of 1.83 specific gravity.
; The electrolyte level should be from € to 8 mm. bove the
;tuort ctor plute. e T

1If sny electrolyte was s"illed on the battery, it should bc
gemoved with a clean wet cloth.
. ifter filling all the cells with the electrolyte, zllow the

iatter;' to stand for 1 or 2 hours for plute iumpregnation, and then

+ -can be placed for charging.

The battery should be placed for charging when the electrolyte

NOTE: . If the electtalyte temperature afier one or two hours of

. cooling is above 35°C, wait 1111 the temperature decreases

G 'the above mentioned temperature. o

For preparation of such & qur.nt-n of electrolyte h.ving sﬁecif.ic, -

i o

P Tree's

- T - T <
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‘ ‘\_'gt. Chock the elecirolst: level in all tae bittery cells.
L
|
!
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.. 9. fhe armetcr zad rhoe

{he churging circuil in series. Connect tha buttery positive terninal

4» the positive terainal of tine churging circuld, and tac negative

ermin.l of the battery - to the negative tersinul af +he charging cir-
uit; check the butiery for proper comnecticn 4o the chorging cilroult
and vegin the first charge ot a rate of 4.0 umperes.

Charge the b:ttfr;; :'\t the above rate until the charge 1is completed
“ch 1577dcter:‘|ineﬂ by the following copiitlons observed during 2 hours
a) constant termin:l voltuse anc crecific gravity of electrol. te;
b) uniferm an;i intensive gnssing from w11 the cells.

The voltmeters and a7

ers must be of high ascuracy and curefully

g i
o
@
o
®
o

Mhe first charge durati-n of the battery nust be from 3 to 5 hours

P

cxcluding an interval).

i

40. If vhen charging the buttery, the -elec

|
i
|
s
i
l
1

oM

#ises ur to 4590 or the electroiyte cxcessively

‘: 111 the electrolyte is cooled %o 359,
§

{ in:;; Curation 1is extinded respestivels.

ot

11, If on expirzti-n of Iive hours the signs of completion of the

¢ fconstant s, ecific gravity of electrol;te and constunt terminal
voliage) are not obtained, continue charging ot the second charge rate
. in o

ordance with para.1l or thesc Instructions.

If "zt the ezd of cha

1. the elecirolyte specific gruvity does nat

g T,

reach @ normal value of 1.260 + D35 correctud to a temperaturc of 250;,

ive the Lattery ome or tvo churge/disci.rge test crcles at the rate

e R

ndicited in para.12 wnd 13.

4t the end of the second charging and the third charging adjust the

el

oo
L]

eotrgly‘te specific. gravity to 1.260+3005 corrected %o 2 temperature
25%€C. - —

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3
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N

=8

,__-__’4:,'-} .

it terminal voltszge of cne of the cells 1s _consldera.bly lower

hon thot of the other ceils, continue charging the pattery at the

ss -

4

he cc:ll dces |

an ap;.zox}.mte'ly equal ¥

|
H

charge Tate of 24 till e:-mipa.l voltage acro

all the dattery cells is cbtaineds

If the churging is contipued but {he voltnge across_t

:
b
e
!

i
o

4 increase, remedy u short cirsutt in the cell or scme other defec‘-._

“he 1ation uppesr (See para.1t)

42, If ne signs of churge COF

n. Lill » voltage of 4.70 V. wcross OR€

schurie the battery at 5.6

thern ch.rge the

tae cells 18 obtuines, and buttery conforming to

e

subseguent churges Fa

2T two

perform the second charfe

12,

PESEI—

& or the ctarging current as Jollews:

IS e

girg current,

Turztion

-

v

e

SIS

L.0 [} 2111 2.4 OV = 2.42 v :.c;'oss’
t toe orlie. . |
T T —
3 2 ! 2.9 ! 7411 charge 2tch 1S ‘
1

Geternined by the _t‘ol!gwinz condi-

tions observed Quring 2 hours

+) constant terminal volta

specific -gravity of electrolyrte in

411 cells.

'
1)
'
]
1
'
'
1
! -
1 b) uniform and intensive gassing
[ . R

from all cellse

e e e T

“\fter completion of the charge 2llow the battery to stand for one’

s which should be

Jectrocyte level in the cell:

hour und then check the e

from 6 to 8 mm. above the pre

tectoer, provided the electrui;ﬂte specific

éép + 6.605 (cozr

tea o 25°C). ] )

sravity is 1.

e e T TS T
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w28t Adjust the electrolyte specific gravity and Jevel to the atove:

given valucs by adding distillec water inmto the cells and connect
ihu buttery to « 2.0 A. charging circuit for 1 oT 2 nours in order to
mi,' the clectrolyte.

ueasure the electrolyle level with 2 gluss tube.

i

]

Insert one enu of the tubc in%o ithe sell, so that 34 contacts the kl
i

rotector—plate, znd ¢lose tne upper end of the tube with a fingeT,

3.1 en take the tube cut. The height of the electrolyte conta;ined in the
Lok

ube. 1s equil to the electrolyte level above the protector. i

: 44, In speclul cuscd when the batBerics ar? urgently required Ior;

gervice, tuey muy be 1nstalled in aircraft immediately after impreg-

fn:ntinrv the battery plates with elecirolite without subseguent charg-

;1ng,. In such cuscs eheck preliminars 11y tae pattery cells voltuge usi

a dischurge tester witn a 61, loud; the voltuge suould be not less

i/t‘\:m 2 volls pur celle

H 1¢ the check resulls are unsatisfactory, 4o not place the

vattery for service, bul ch wing 1o purz.9 of these

i B. Procecure for Battiuries

!
!
|
i
]
;
\\ - in Dischar

59.9 _Comditiol_

B
i

i

l

‘|

|

i

Lalntenznoe Inetructionse. \

45. Unscrew the plugs wnd 111 the cells with the flectrol} te ‘

£ 1.120 specific gravity. The temperzturc of the filiing elw .ctrolyte

[ should not oxcced 25°¢.

3
L i puration of the plites inpreg,n ution is 3 hourse Turings the plates
H

i "-Am charge at the electrolyte temperature of not higher than 35%. If

tne clectrolyte temperature ..fter three hours of plate impregnstion is

impregnation, check the electrolyte temperature. Tluce the buttiery \
above 35 Oc.allow the battery to cool or cool 1t especiany by sone l
|

TN ‘
:
:

! means.
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Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300
B 130001-3



R T BRI

. 16. Charge the battery conforming to paru.13 of these 1rnintensnce i

i
is completed which 1is determined by the constant terminal voltage and .,
i

! b
:

K A

i .,Instructlons with the second rate of charging current till the charge ‘ \ %

| |

\| ‘electrolyte specific gravity oserved curing J-k hourse o

' :

e - i .
. After completion of the charee, ¢ischarge the pattery 2t the - |

;current corresponding Lo the S5-hour aischarge ra{;c 4111 the voltoge ~ !
. ?f 4.7 V. across one of the cells s obtained and then recnarge the

butiery fully.

Al completion of the second charging (on obtaining constant spe-

1rte in 14 should be glven & test cycle of char(.e/discharge conforming

e
i - -
Eoi “eific gravity of the electrulytc), sdjust the electrolytﬁcvel and
¥ 3 -
}.,“‘ “specific grevity.
! :
BRI 2!0..._““9’;2_12!‘,22152inﬂ_éiezi‘l_ﬂlﬁulsﬂf__}_—ﬂ rte in_then
[
\ i and_in Charged gendition
i H
R -
R . 3‘ orior to putting 1nto service the battery stored with {he electro-
l
i

(RY IN SURVICE

VI. .BiT

17. pested and fully charged batt;eries may be operated 1n aircroft

patteries for condition

{

!

\ i4. Section VI of these tizintenunce Instructions. —— B
|

i

|

[

‘| tPrior 1o installation in airceraft, check the

N of sealing compound y terminals, monoblock case and vent plugse The \

‘;batter;r sealing compdund must be free from crackse

The tdrminal bolts thread must be in good sonditlon; the bus-bar \

engs and terminal surfaces contucting with the bus—burs must ve free

The monoblock casAemust not huve CracicSe -

3
{
1 from oxides.
4
! After visual jnspection of the batterles screw in the vent plugs,
;
H

which shoulé be cleaned from airte

Declassified in Part jti;
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12 -

pa.ra.) of these xaintenance Instructions.

he state of battcr,/ discharge may ve aprroximately deter—

theu voltnge or electrolyte specinc gravity, the latter

rrnethad heing a more rcli. ble.

R »a) 'De{armining_ghe ‘Stute of Bdctery Dischurge. by Voltage

-‘rments that consumes current of ubout 12 A.
b3

The rela’cions between the battery VOltLC“ and the state of dis—

charge are given in the Tuble below. :

- 15._"The batferies sre to be discharged in sefvice as specified in |

To determine the state of the bntterv discharge, connect it(with.

|
the generator 1noperat1've) %o uny of the aircr&f‘t electrical instru- \
¥ b i‘

{ate of battery charge

I
1
‘.
5,
i
|
|

H

S )] Detcrnin&_u_b 7
§ . Bleotx'c:l‘ e specitic Gravity

. - . -
Check the electrolyte specific gravity in exch cell using an
H R .
acidometer ‘o hydramcter. o B : : N

The relauons between the electtnlyte specific gravity and the

‘otate of batt‘,ry dischm‘ge are given in the Table below.

D L R -
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1
o } e _
”l %ully charged ; 26—-25
257 aischarged ! 2425
307 atsonarged i 23-24
75% aischarges i 22-23
%onpletely aischarged ‘; 21—-?2




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

- 13 ‘=

)

o

|

- |
|

¢ of battery Blectrolrte specific gravity {corrected to 25%¢C

15 discharge

4t discharge for

At S5-hour discharge
engine starting

- rute at .6 A.

Fully charged 1.25521.265 1.255-1.265
v}5=:; dischurged 1.210-1.220 1.240-1.250

. 1507 discharged 1.170-1.480 1.225-1.235 -
1.420-1.130 1.210-1,220

1.07.-1,080

4.180-1.210

charge after every fllght.

20. Check the state of tue battery di

i
Poie B X 25
i }L Lhe butt«ir;f is 3 cuea complelely or partially (more than by 25°)
i gr:x:d it not later than in 8 hours %o a charging station. Charge the

buttery contorming to p a.12 of thece Maintenznce Instructicnus.

{ tue bottery chorging in the buttery certificute.

‘t the end of & flyi {pnignt} detcrmine the siate of the

bt

dischurge both by its vollage and electralyte specific
gravity.
21, i se 1dlc butteries once a moath at a churging current l

B of .. Give @ rechirge to ths battery 1ill all the battery cells show

&

8isns of consletion of the chuarge wiich are indicated in para.i3 of
i 4: (se Halntensnce Instructions.

R -~ N

PRI

i fzn«: once in threc months they should be given a test cycle of charge/

The butteries ia service should be overcharged once a month,

leschg:rge to prevent the acid sulphation. Make entries about the
4

i work performed in the certificate.

ot [
Pl - e = —
E s
<
2 < N - o (<]
B A < < < <
* c ¢ L fel G e
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PROCIUURE OF Tik TEST CYCLS OF lidA2GH/LISCHARGSE

perform the test cycle of charge/discharge in the following

order:

charyglng at normal Tabe; T

<

b) overchurging (additional. churging vith tntervals);

N2

¢) discharglng;

. d) charging..-

Charge the battery conlorming to pura.td of these Mulntenince
pstructions.

Overcharge the botlery as follows:

snnect tne fully charged stor:s

re battery In an hour atter comple~

Bt

L5 of 1%a charging {or an ftienal charge) to tho churglng olr-

¢! 2 A. wnd conmtinue charping i1l heavy go

S1Rg e

. un intervul for an hour an. again charye tae buttery
1 wenvy gessing. pPertorm this jrecedure from. o to 5 Limes.

rent of 2 ., Collowed by

sontinue churgles

al & zhaczin

inteorals 1111 vboiling® of the eleetral; te occurs lam dictely after

<
‘(a,ul“.chmg on the buttery for charging.

A ’ sigcharge and rechurge e butter- s follows:

on finishing overcharging, dischary e - “he s

srage bolt

Ve L1121 & voltage nof 1.7 V acrcss one & the buttery celis is

n of the charge check and adjust the electroly

ruvily to the specifled values 1h each celle

23. Lu not add electrolyte or acld %o Lhe battery in scrvice,

ncept for cases when 1t 1s known for cerilain that the electrolyte

{lcvel lowered due te the electrolvie spillage.

Jwith specific

obizined. Then charge ithe butiery conforming to purn.id. fler comple~

¢ level and specific

In such cuses refill tae cells with a solution of sulphuric asid

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3
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S SRQUPRES PO

; till the charge is ccmpletcd vhich ‘is detnrmined by constant terminal
1 volt.ge and clectrclj’te specific gravity. The botteries may be stored

for not mcre thun 6 monthse

YIT. STORING THY BAUTRIEs THAT KaVE BUEN IN SKRVICE
‘-gb.’ Ti:e storage i)ut‘eries thut ha;ie been in service and operated
no{ moFe thun 50 per ceal of their scrvice 1ife, nmay o€ stored with
electrolyte in them and in charged couditinn, or without electrolytc
in them and in discharged uondition.

: "hc best wﬂy of storin;‘ the batteries is the first method. 3tor-—

in;: the batterie§ without electxol_/te in them ané in discharged comli-

. tion may be recommended only in cases when there is no possibility '

o storé them filled with clectrol;te. . i

tier.

Ao, 'Stormg_;the Sharged |

25. when ;toring the bat‘teries ovserve the following require- l&
ments: - - ) . I - i ‘}

1) Pluce the buttery for churging, fully charge 1t, then over— |
charge the buttery accerding Lo para.22. "

2) Checi: 4he electrolyte level anc specific gravity and ad just "
them to the morsul valucs. E
©3) Install the vent plugs in all the battery cells and wipe thg '
oztiery surface with 2 cloth daxpened with bicarbonate soda or
anmonia spirit solutionm, wash the storage battery surfaces with we ter
and wipe 1% with a clean cloth ary. 7/

4) Clean the puttery terminal ‘bolts end nuts and lubricute them
with a thin coating of “technical valseline or grease, then pluce the
battery for storage. : )

5) "vc~y month reoha‘rbe the pattery at a churging current of 2A.

L

D L R -
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26. Before being put into service, the ubove menticned ba;terieﬁ

. culd be recharged al & charglng current of 2 A. till no further risc

-4n the terminal voltuge and electrolyte specific gr:w‘ity"is noted. |
:

The butteries that huve been occusionally used wund will be
a long perlod of time muy be storcd without electrolyte in

in di

od condition. !
Iefore placing the batteries for storage give them a test
12 of charge/discharge .coni‘ornnina to para.22 and then dischurge

;‘the batterics ut a 5.6 A. current till e voltage of 1.7 V across one’

¥ cells.

IS _of the batt:
e
o Turn the discharged storage batteries so that the vent plug

re down, and keep them in this position for three hours. To

: T ve theﬁ eleétrolg’te, completely tilt the storuge batteries slightly

iw1d sheke them. Do not wash the batterles with water before placing
“tuem for storage. v
29, The batteries plased for exiendes sterage shoulc be _

#ith the solid 2lugs

;thoroughly wiped dry with a ciewn cloth

‘screwed-in tight. "

Te¢ prevent buckling of the sealing compound when storing the

‘Lutterles, close the’ cells with the solid plugs at the nir tempera-—
;ture of 30° to 55°C inside the cellsy for this purpose the sto.:age
;Latf:}ies should either be kept st a corresponding ambier’x;. alr tem-
Eperatnre or be externally wrmed by hot woter.

30. The batteries that have been 1in use are recomnended to be

i
i

! stored without electrolyte in them for :bout u period of three months

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3
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liot more than 24 hours arc permitted to elapse from the moment

s

i
VIII. REPAIR INSTRUCTIONS . L,, -

'
[
" : : of discharging the stor:ge batteries under repair $111 the moment of 1
- ‘ " preparing them for operation. '
% i ;
# ! Battery Troubles H
R i i
31. The storage batteries may have three categories of defects, : .
\ N nunely: ‘}\. l‘ |
E ’, 1) electrochemical defects, which cun be remedied by m electric!
{' ; .1 method (specinl rutes of churge an dischurge);
l i 2) mechanical defects, which cun be remedicd by the using orga—
e g 2iz.tion; ; ‘
;g ? 3) defects of plates and moncblock cases whiach cm‘! be remedied
_ o B i- % in specizl repair shops. ‘
,‘ i Troutles m.y be detected when nuking visual inspecticn of the
Iy E

attery of by measurements when perfcrming electrical test.

The following defects may be found during visual inspection:

ks in the cell contalners and monoblock case, leakage cf electro-

1. te, cracking or softening of sealing compound, externul surfaces

! contaminationj breakage of terminal posts und cell connectors, poor

ssniacts beiween terminal posts «nd cell connectors, poor tightness

PR

oi cell covers, breakage and clogging of vent plugse.

liost such defects can Ye repaired by the using organization.

Defec‘ts indicated above in the first and the tl‘xird,stezsrmay be
detected w»iicnout'di;sass‘embling batteries and by watc‘hing some cells
and the whole battery when charging nd discharging. The muture of '

trouble muy be determined by the voltuge of the battery or 1ts

N e i Sty

! separate cells, by the temperature and sﬁecitio grgvity of the elec-—
lzt;'qute,

i

well as by gassing in the process of charginge —————

e e o S e I
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serviceadle

4, voliare across c.ch cell ceecee

(when energized);

vity ..

H
:
A
BB
L
% . electrolyte specific O

i

22
i3, clectrolyte temperstiuTe esesece

most simultaneous "bgiling
colourless anc trunsparent cles

The buttery in gocs 9 citien

of uv.e nominal cepacity.

mptois of tnc uatterly sroubl

cell wi

vnen charging the vaitery

ated plates = observed:

1. Increused voliugee

i,’ 2. Reduced electrolyte aenili
{: the charge)e
“g’ 3. Increasel eleatrolytc

4. Premsture gessing (rboil
ihen Gischarging the bat

¢ sulphw.ted plates oT€ observed?

4. Decreaced voltage {.: some

2. Reduced carnollys

3. Increased electrslyte Lemp!

.nd gessing 1v #11 cells:

2.45 to 2.6 Vs

1,26 + 0.005

teesees DOT TOTL then 45°C.

trolyte without scdiment. ~

shouln h ve no% lews thun 73 DET

ch o saven telowe

- signs intic.ting the

(1.23 = 1a00 b the ens o

¢ beginning ot the chiT

incicazing the

tenths of a volt)

|
o |
\
|

i
f R e
L - e e T T e e -
r -
‘ <
3 n
- N N . e A
o < % R
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.
“hen charglng the battery the following sil‘n% .,\r,e observeﬁ’

. Decreased voltage (2—-2 2 V ut the end of the o‘mrge),

Reduced electrolyte specific gravity (1 23 - 1.2# at the end 2

ch:.rge) .

mcre._sed electrol"te tempcr;ture.
4. Delayed gassing oTr conplets absence of gassing. - -
shen Gischprsing the battery the following signs ure observed. B
1. Decrcused voltage; N B
2. Reduced capacity;

‘3- Incrcased elertrolyte temperature.

spen the batbtery is inopcrative.
T;ecteased"i{n’d“éminuously decreasing voltuge'

aeduced 'efef:ﬁ"oﬁf'c’ specifio gravity.

Increased clectrolyte gemperaturce.

4. & cell has a- polarity differing from thut of ﬁc other cells

the bittery. o
2. Reduced uermin’l voliage of the battery (each cell with a -

reversed polarity docreascs the “batery voltavc by & ¥ puroxim;.tel
Bear in mind that the reversed polgrity of "some” oells my occur

because of disé}iarging the cells 111 zero voltag?s a&d 1£ the qis- .

charge is continued the cells polarity is reversede

Declassified in Part - Saniti:
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P
. o 20 = ST
Vo
IS
b
- - - i
| L
E 8 ‘ The battery cell with a ten plate during cliz‘rgc has: ;
; ‘ ¥ 1. Reduced specific gravity of clectrolyte ut the end of the ’ l
R ‘
’ . |
k- H 2. Premuturc gassing. \l
~ . l 3 when discharging: E
i !
. 1w Decreused voltuge “‘
i 4 7 2. Reduced capacitie .
o 1 \
It i
3 ] )
i
% when discharglng the buttery the cell has o reduced capacity. i
1 !
|2 i
[ i Cell with Dirs v ulectrolyte
i
S co |
i i{ “fpe cell wiih dirty electrolyte hus?
| |
| i 1. More imtunsive L elf-cischuTring.
‘: 2. 4bnormal ¢lestrolyte colour, odouy w@hd seaiments \

‘not by one or two sympLomsy put by the potul sum of them. Thus, for

SUEERSSL

s it has been sald above, tac hottery tTo uhles may be cet.rnined \

. tin.tence, both the cell with sulphoisd ¢s ind toe cell with
%‘ E_slmx‘t'cj.rcuited plates hove an ined ‘,’sc“ Jestrolyte te*-wrwure and !
‘ o reduced specific gravity of the electralyte curing churginbe \ Il
i‘ ; R0 make certain, take inte ~cnsideraticn other cigus of buttery l
o R R roubles; for this purpose perfora & tost crele of churge/dLscharees. \
\ ) ': Remedying_ the _V)_e_gggs. To climin.te sulphation, give the battery
- . . 0!‘ 1ts sepurate cell 4 desulphating charge conforming to o,r.A.}B. \
i *‘ 20 eliminute short circuiting of the nlutes, open the foulty celle
- \, ’jn‘aone cuses, howuvery Ehe short cirsuit meY be removed by sheking \
ps . :‘ - ‘
i
¥
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g pm— e |

4 i j +ne batlery, by sucliing up oné pourin. ihe electrolyte buck usizg 2

£.. i rubber bulb, or by washing the patiery with aist1lled woter several
( LimeSe

1 The battery cell, which is lagéins Curing the battery cn::rg,e or |
has reversed polirity, should bu recharged at a rate of 2 A. sepa—

rutely. S |

k Prepuring satteries for Repalr

32. Repalr pbatteries, if visual inspecti n and eleckirical test

nroved the necessity af it.

7o avoid danuge 4o the negstive plates, before beginoing repalir,

rive the battery a preliminary discharge at a rate of 5‘,6 Ae 1111

o voltage of 1.7 ¥ across ome of the cells is obtained.

33. On disch.Tging remove the clectrolite and sash the cells

th waters

st o i

s

e e T b v e bt

DISASSENBLING TH BITTIZRY

34, Place the battery prepared for repair on 3 bench.

Tisconnect the defective cell as follows:

|
i
4-st Yethod. Using o hack SAaW, cut the cell connectors. This l

nethod may be used when the cell connactoers previously cut will be

i
utilized during subsequent assenbly and soldered in places of thelr ‘\
1]

sepsration with the help of a speciul devioes

SR AZLISS

2-nd_YMethod. The battery is tilted 45°-90° to onc side So that

5 the melted lead CTop from the betlery. ielt the heads of the cell

H

i connectors using « torch, and theh remove them with a screw—crivers \

B :';pply this methol, 1f the new conrectors will be uscd curing

:‘ subsequent assembly of the butterye.

1

I - ,

Y R e R _,_',__.,,,,/_____
Lo T
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3%. OB removing the cell connectors, cut tie sealing compound

cho way round the cell contuiner walls of the monoblock case with |

a oty ynife hezted up to 400%4150°2, and remove the sealing compound

n the proovesi then using 2 puller or catching the head of the celll

sonructors 11ft out the cell cover together with the groups of plates. l

36. Thoroughly inspect the éxoups of plates removed out of the

iners, during inspection the following 4roubles may be found:

Troubles Symptoms of troubles

_____._.,—-—-——4______.—‘__._,—_,_____,.—_____._.____,_,‘__

REPALUBLY

\‘»
|
\i
\

negative ones via a forelgn metal object
via lead-sediment or due to distortion .

of separatorse

] i‘ :‘»bo:t—ciréuitcd plates. positive plates are short-circuited with
i

and noles) and displace= with separators.

ment of separators.

42, samage (broken edge,cracks Tlates possess places not overlapped \

Ixcessive displucement of gome points of plutes are not overlapped
plates rel.tive 4o each itn sepzatorse \ ‘
other in cellse i
sulphated plates. +hite lead sulphate on negutive and \

< p

- positive plates easily removed Y

scrapinge e
IABSPATILBLE o o ce
iy 1. Softening and ghedding: Plate érid i1s bare nd space between ribs

1 14

of positive plates active on cell bottom 1S £i}1ed with active

material. . - material. . . ) &
j2. ng}.nmermion' of pe‘g-ntive' otive materiel 1s hard and shrunk
platss active t‘e’{l‘}l' B ;Afcrack's in uctive nuterial and 183 )

SRS e
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e separation rrom grid burs/e ‘\

‘ 5. fl-rd uniform sulpha- tnite lesd sulphate on positive and | \
: tione negative plates vhich cannot be ' |
', removed bY scripinge i \
iq o0 proken plute edgese Cracked edges of plates. . \
i s1utes wre mot sttached rorn plates. . [
3 5o plute strabe . ' l\
I

|

00130001-3

. Troubles synploms o

37. The groups of plates heving repairable qefects are 40 be Te— |

prirede \ :
pne short circults shall be removed bY cleauing the places of

'

|

short circuit;pgﬁsep:;rators with broken edpes 0T cracks oF holes shull 1

te removed and replaced with new onesi 111 the platus ani sepurators |

stall) be arranged SO as to provide a uniform sverluppinit of the plates

o R

B

with ihe sepurators.

33, Dlimlnate culphation ad follows:

s

Charse the pattery o 2 separate cell at 2 rote of 1 A with =

weak electrolvte puving the specific gravity of 10.6. uontinue chur =

e —

ing $111 211 the si.mns of completion of the charpe 8ppPeSTs and con‘.inue'-

charging after two hours' intervale \
in increase in the ele::'tz'clyte spccﬂic gravity i1s a sign of a

sulphute e}iminaticn peginoninc: s soon &8 the electrolyte specific

eravity {ncr.ases up 40 1.19 dilute the ulectmlyte to obtuin the spe— !

rr.

cifle gravity of 1.06. Continue churging in this wey t111 the electro-
“Iyte specific grivity in the process of churgins cecases Yo incr-&sSee.

If- the test g¢incharie ghows an 1nsufi‘icient capuci¥y of the

Declassified in Part jti;
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patierys repeat the desulphution charge 4o eliminate sulphaticn, \
1

having £11led the dattery «1th oistilled wotelsy dowever, the numbexr .
of such alternative charcings and ¢ischargings should be not mere \
4

tren threej to avold softening of the positive plites active materle.l.' \

36, Remove the grouys of plutes having the plates aith irrepair— : \
able defects and use new plabe groups or serviceable plate groups \‘
{rom other petteries to 1nstall tnem Lo the batterye. -3 \

when installing the £roups of plutes see that the correct posi- ‘|
in of separators and plates is !sn.‘.nt::i.ned an. ensure the proper ‘.1

p\\l;.rlty order of tre cellse v

40, oriox to installing the new plate £TOupS« clean thoroughly

the oell contuiners whose froups of plates are to de repluced fxom

residue of seallng compownty sediment and molsturie

\
—44. 1L mev rroups ot plates T pure parts «re aot wvallubles 11.\

is rﬁo\»mendmi o disassum‘o‘u; \xzmple'v_»l;v ope or WO of 7 o 2 gefec—

| neCeBRTY piThE for repairing the

tive babterics avidlable Lo ov’

|
\
e, o ohtuin srom availuble qu»;nt*.ty\

remaining getestive yatterd

of the defective Latteries o raller sumber of the gerviceuble \
patterios (b rv»,u:nrim;}. . B
4o, A1L thO croups of plutesy Ltalled 1D the cell containcTé, \
Ce YT

aie L Lo pucked Wik rubled or asbestol cord.Ferforn paskings \

allrhtdy pressi the comd M0 slots betwesy the mcnab}ook cpae wall

i the senling compound frou ‘ i
and the sover ut the cell ®0 % to provu::t e st e P

Letting  Antv Gelde \

A3, 0m oh Insty seal -the bmter;;' pith n scal i’ compounte rorx

Mie survose (108 ppon Aunling sumiannd xs BOY available) use the-

ceaeved when rapal:'\n;.; the putlertcse

no Jo0n et

[ 3 rell 11y ‘o obtaln the
Relt ponling conpound tpou pot p\u.miua y

atets convenle At Tor Kiinge
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‘nen meliing and prior to-seallnr thorous:

vy mix the seallng

com oundy &8 the asbestes contained in the

ling com; OuULG precipl--
tates on & vessel bottoo, if not stirred.

L4, Gn sealing the batteries with the seuling compounc golder
the cell connectorse. soldering can be performed in two ways: 1f the

¢eli connectors were cut in two halves when disus

erbling, solder
1t in pluse of the cut using a speclal devices

In the using organlzation perform golderiny by meand of wlectric
woicinge & carbon vod tolen from o Gy battery may be utew afoan
clustrodes

sccure «a Jead rod and & crbon rod 1n holders cach of winlch con=
cisting of an iron bae with a clarp ritted with o wooden hindle.
sowform welling at 8 surzent of YO o 100 amperes. )

be used:

ohe followins, power sources

sharping unitls, @ buttery, or in cuse of Lernate ourrent, L,t(;p—

~down trunsiormer with socondary vollage of 12 volite

. to ve solirrede

ireliminnrily renove oxides fron the surfns

Clean the surfuend £111 metal pitber appears. older

. cer cleo e L. with ihe
conbnoting the cnrben rod end with W other vlectrodes 1 0 th

part to be derrd or with vhe lond Tode

In thly cade the current,

felts the lende The et solerrind rating my BE aelected Y ad Justs

Lng the power aource volest ant weld ini, current with the it of o

rheontnt sonpeated 10 Lhe electrods ctrcutte

noltering bhe putlery unoer rep

bveforehiond 10 strictly ytnhlbit'::l, ai Lt may cRupe an explosione
To prep.ere Lhe: pnttery for solderirniy treat 1t 10 Lo snme Wal us
vhen elimipating };rwku 1n the sealing eampounde -
If curing :!tz,nnn-;nl;llnp, the batterss the cell econnectors were
.able the b Lty

nn followsi

Tesnvad Wi melting, TET

e
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overcoming Whe reatotance of Lhe contac

wir which wile Dot proparly treated

\

cell fwnnl:ctql‘

|
|

i

|
|
|
|

/

-

‘.
i
!
|
’l
\

|
|

A
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place new ell connectors on he

cover bushings (solaered to terminal .

pbsts) 50 as to connect-the hattery cells in series and then perfs

,oldering. Lo o . . - - i
If necessary, a lead purt (cell connector, terminul, eci.) may be |

cast afresh 1n a a:etal device which should be made to match the old

wr'aiual ur cell conpector shape. . . !

~°. ' Battery Repair .uality Check

1{5; On reédiring, cieck th; buttery:
a) for 8;:c.ui;t soldering cf the cell connectors, Theck by mcans
of 2 mt;tal lever applying a suell force to tz-.c latter;
b). fox‘-\cuvitios in soldering plzces anc for lead over-flows.

Tlininate cavi«ies by a repeated solverdns and lead overfisws Uy

;ctdping,
¢) for }vrope:“ sequence of cells polurily: .
a) for tigﬂtness. ,

4tely «fter ch

‘To checlk the battery for tightness,

turn ‘.'-.' tatier; ovor

clese the veut holes with solid pl

tirsugh 18‘0°( with plugs doms) wnt Ieave the bulliry ia this , coiid
fot five minutes. -
In i‘ive uinutca set the bAtwr' 2n ine mordal pecitiin s ioonood

1% or electrulytc ledkugé‘ ‘then unsorew the plugs.

If the elevtroljte leaks throush the seallr

Spul"ge by melting the dorpound; 1f the leskase 1o cetested fa 302

_derzg: pl.;ceq, solder thcse places zgain.

Remeay the a‘bove del’ects onl,

removed and buttery surfam wined drye -

.

|

(> uis..h rged butterics with pluss [
Ley T ated

Tes‘ the repaired baﬂeries for tighiness ofter they re triate l

!
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B N

4G, After visual inspection fill the repaired battery with
electrolyte huving specific gravity of 5.120, allow the plates té

impregnate for an-hour and then churge the battery conforming to_ -

rara.13.

butteries give them a

47. .ifter charging the test cycle of

sharge/discharge conforming to para.22.

dn coﬁpiétién ;f the charge, which follows directly the test
crcle of churge/discharge, adjust the electrolyte spesific gravity )
and level to cbiain their mormal values in each cell. 3

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A064300130001-3

PKESSURE HEAD
TI1-156

The modified J:cign

o
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PRISSTRE HED .:

Th-136 -

The modified desisn ‘
|
|

~ - . :
i
i i
]
|
|
! _
1
i
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-pect pressure, i.e,, iic 2ir pressure due to the spzad of the

[tha eirspeed indicator. !

. ) |
I, GaNERAL I

The pre:ssure head [Fiz.1/ is used in sircreft for re-:
ceiving tke full ispact pressure fthe total pressurve/ of | H
vho airstream, produced by the forward motion of thre 5ircr=ft,’."
end for transmitiing this prossure to the air speed indics—. o

ter,

Fix,l, Pressurs hzed unit

II, PRINCIPLES OF THZI PRESSURE HIaD

The open end of ina pressure head receives the full ine

zircreft throush the eir, This pressure is %ransmitted

throush a tude into a metal elastic disphrasm [capezle/ of .

Tho full impact pressure of the eir is the totsl of |
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[

-2 -
) o P = Pd & Po,
{#here P - impact air-pressure

Po - static air-pressure
The diamram of connection

§ the dynamic and static /atmospheric/ pressures:.

Py - dynemic eir-pressure

of the pressure head with

{ %he eir-speed indicator is shown in Fig,2.

indicetor,
speed indicator cepsule.

line,
X Hoad air flow

i
b

¥ie[2, Connection of the pressure head with the air-speed

1.Pressure Lead. 2, Full pressure pipe-line. 3, Air-

4, Air-speed indicator.

_ 5, Static vent, 6, Fuselage. 7. Static pressure pipa;

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 :
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{ phere. From the pressure head the pressure is eonveysd by

| tor 4.

] pressure/ is simltaneously treansmitted to the interior of i

| rection so that the incoming sir-stream inside it a dynezic
{ pressure in eddition to the static pressure of the atmos -

: the tube 2 t0 the sealed capsule 3 of the air-speed indica-i
i

e - el acbiemalal et i i N

1

i

The pressure head 1 is fittsd on some outside forwer :
pert of the aircraft with its open end facing the flyinx die
- i

i

The pressure of the ambient atmosphere [the static

]
e indicator case throush the stetic vent 5, loceted on | !
the surface of the fuselave 6, and the static pressure tube; {
7, so that the pressure within the case is slrays equal to

that of the surrounding etmosphere. i
The difference between the pressures inside and out- )
side the capsule caused it to expand or collapse,
This differential /dynamic/ pressure can de calculate?ﬂ !

i

i
[
o

J

Pd =P - Py

2

05 the followiny formula: j i

i
Since the dynamic aire-pressure is function of the ;

!

air-speed, it is possivle to calivrate the scale of the

indicetor in speed units,
I1I, DESIGN

The modified desisn of the pressure head, differs frd
the early types by a sealed connaction between the heed end
the flange 22 [Fiz.3/. The flanzes. of pressure heads are

not interchanseabdle.

)
v

CIA-RDP80T00246A064300130001-3
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!
{
I I iFig .3. Section throush the pressure hesd.
. TPres sure chember. 2. Tube, 3. Chexber. 4. Baffle
i :
i plate. 5. Tube. 6. Wipple. 7. Cas2. 8, Lrein role. |
9. Certridee. 10, Nickel wire. 11, Leads. 12, Tude.
,,,,,, 13, Insulation. 14, Tubve. 15, Pintles. 15. Fasher.
17, Sleeve. 18, Mut. 19. Sleeve. 20, Insulation !
plates. 21, Washer, 22, lYouutinz flange. . Screw
- bolt. 24. Lock washer. 25. Shim,
ssure

//\ —
' e The main part of the pressure head is its pre:
chamber 1 which receives tie full impact pressure of the

pirstream. From the chasber 1 the pressure is conveyed

|
t
|
|
i
}
\ s throush the tube 2 to the chacber 3. The tude 2 is fitted |
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with a vaifle plate protecting it from moisture and dust. !
i

From chamber 3 the full pressure is transmitted into tuve
5 endirg with nipple 6, which is connected by a pipe line

with the capsule of the air-speed indicetor.
The cese 7 hes & hole 8 to drsin away any moisture
that might penetrate into the tude with the ouiside air,

The pressure head is provided with an electric heater

+0 prevent ice formation when flighing at low temperatures, !
It consists of a ceramic frams 9 fitted with @& rpickel wiring
10,

The resiatance of the nickal wire chanzes in a wide
raaza witz the tempersture. Tha cooling of the pressure hesd
ie sccompanied by 8 ‘drop in the resistanca of tz9 nickel
wire which in its turn leads to en sutowatic increase in
Lasting, 7

The tips of the wire 10 are soldared to the leeds 11
made heatproof by thermical asbestos and mlessfider insulat-
ion. .

Thg hoater is inserted in a matal tuxe 1Z which is
: amber side with the washer 21,

e tude 12 end

closed on the pressure ch
A mica iasulation 13 is placed zetween thi

the hester.

Leads 11 are encased in metal tunes 14 which serve to

protect them from damese and moisture. The tips of these

leads are soldered to the pintles 15, whi
from the body of the pressure head with an insulstion wash
16 and a sleeve 17, both secared with a special nut 18.

The heater and the leads are

ch sra insulated ‘
er

thus pleced in 8 casing

CIA-RDP80T00246A064300130001-3
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|- 7. The pressure head unit [including the flange/ weishl

no more than 550 Am.
- T ' ] 8. The ovar-all dimensions of tiie pressure head sre

~iven on Fim.4.

i
|
!

i
- o [Fim.4. Ovor-all dimensions.
! B 1/ Dimensions of the flanze;

i
2/ & toles dis.4.2*0 16y
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¥, INSTALLATION AND MAINTEVANCE

The pressure head should bve installed in accordance
with the meneral installation layout of the aircraft; it
should be in line with the fore and aft exis of the aircrafy
Ktamd placed in such a way y as not to be affected by the disturw
| ed eir flow from any pnrt of the structure. The drain hole
zust be at the vottom of the. tuve.

The correct positicn of the pressure head is addition

|
i
|
|
-4

=
|
B

) i8lly indicated by the merkinsg "Top". | i
- 1 The pressure head is fixed to the skin of the alrcrafh !

‘mth eicht 4 mm head screws. F\J
i

! The nipple of the pressure head 6 Jsee Fimi3/ is con
! nected with the corresponding pipe=line of the eircraft air-
' d ‘system. Fhen tishtening the mut of the connscting tuve care
0 ‘ i |must be taken to support the nipple by an open end wrench,
lin order to prevent the tube 5 from distortion, The heater
‘current supply leeds ‘are soldered into the sleeves of the
'pluz, To solder these leads the screw fixing the plu= shields
?should be loosened and the sleeves token out,

_ After installing the pressure head it is necesssry to

check:

™, ]
- ! 1 a/ its airtiehtness; ’

i
- l v/ the jinsulation resistance of the heator, end H

c/ the current consumptlon of the heater.
""" crived in Section

; N
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{1 through the outlet nipple.

I —

. | Pigi5. The diagram of the pressurs head eirtishting test.
1, Pressure head. 2, Stopper. 3. Mercury geuze.
4, T-joint. 5, Valve. 6, Hoses. 7

E First the inlet hole =nd the drain hole should be
stopped and then the pressure of 420 mm Hg is applied

' The drop in the pressure after 1\:;;‘1:{@;7 ofﬂti the pres .
sure source should not exceed 0.5 mz Hy per mimte. '

2. The insulstion resistance of the current elements
is checked at normal temperature and & relative huridity
from 30 to 80 p.c. by connecting the first lead to the :
short-circulited pintles, and the second lesd - to the bvody!
of the pressure head: The insulation resistance should in
this case be not less than 20 meschms.

3, The current of the heater may ve checked by means

of connecting it into the diasram as it is shown on fig.6.

Om uemomsma |
dadrenus . h

-,

|
|
r
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T :
{i a1l i

An anmeter will show the current flown through the
satine element, which must be 2.4 ; 4.2 8 in 2 minutes afted

Jawitching on, . . o

i
— 1 iie.6. uiegrsm of the curreni coasurption test of the heat- ’ :
ing element. : '
1. Pressure head. 2. lSa-Ammeter, Z. 30 v-Voltmeter. !

o - ' ‘ 4, Switch. 5. Se-fuse. 6. 27 V.

VII, PAGXING, STORAGE A™D TRAVSPORTATION

Like every other iastrumeit the pressura head should
I - :be handled with care trying to avoid severe shocks aod sl;ak-;
‘irgg durine its trapsportation snd operatién. !

Pressure heads must be stored in dry and ventilated :
rature from +10°C to +30°C and a relativg

js‘,otehouses,_at tempe
keepinz out any asent of

wt “\ T e 1 iwmidity of not mare than 80 p.c.,
x | { - !lCOrrosion‘. Each of them is wrapped up in paper and put into
;5 special container made of corruzated cerdvoard.

> un e -
| The pressure heeds must be kept packed untillthey sze

o ii”stulled on the aircraft.

. i -
V i l‘ o ’_A
] e e T T T e - —————

o S ) 3 : :

"o
> 5
‘ ¢ o o

T Pt s % .

o
o
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A complete pressure head delivery seb consists of: °

1/ The pressure head with its flange and pluz.

2/ Certificate.

3/ Description booklet,

Containers with the ptessﬁre heeds ere trensported in
wooden cages with a coisture proof layér, tirhtly fitted so

2 not to move on the way, H
The space between the conteiners is filled up with sof]L '

peser or wood shavings. |
Vo
The weizht ef each packine case should not exceed 50 ke
[
b

.

auen filled,
Each case should neve markinzs "Handle with Cere™ and

"0 got drop".
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PARACHUTE, TYPE C-3
ssmr—:sé L

DESCRIPTION AND INSTRUCTIONS
FOR PACKING AND USE

P

(S}
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PARACHUTE, TYPE C-3

SERIES 2

DESCRIPTION AND INSTRUCTIONS
FOR PACKING AND USE
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II, Packing the Parachute with Life Boat, e e .
o “Type MIAC=1 eevvverevennoseoscarsnnese 26 . :
— 1. Inspeotion 4o 27 N

2, Preparation of Parachute for Packing... 31

3. Placing MAAC-1 Life Boat into Pack 31 : .
4o Packing the Canody seevseesseeseseeeses 33 DESCRIPTION OF PARACHUTE, TYPE C-3,

5. Pulling Caropy Pack Cover over Canopy SERIBS 2
and Looping Canopy Shroud Li . :
. ) DY Lines into 1, Purpose
anopy Stowage POCKetS sseavecssesess 35
6+ Tying Up and Packin, i ’
g of Connecting Line 36 5
,7. Placing Canopy Enclosed in: Pack Cover - The parachuto together with e oo e B
into Pack $oresrecrreany : 37 'gpparntus’ awsonatic tins e meChanism' type KM—B'
8. Tightening Pack and the life boat is an individual life saving appliance
ANE PACK ceseenornrsnntarnanesnes 37
II1. Mounting KI-23 designed for use by the crew of fast and high-altitude
) n'c,‘ e Parachute Oxygen Breathing aireraft for forced bailing out over land and water (Figs 1
B APParatus  on Pack sesevesesenvesesseess 39 and 2).
IV, Mounting KAII-3 Automatic Time Release
Mechanism on Pack sevseveseeveensssesess A1 II, Jpecifications
ot Sditutomtuintiohasad

Ve Adjustment of Harness reerssiititiviarian 42
VI, Pre-Flight Inspection Procedure .o seaas 43 o e Ymaathins empassin, svemotto tim
VII. Conneoting Homey er Oxygen Breathing parachute, oxygen breathing apparatus, automatic time .
~ " Apparatus, Type KiI-23 ereeriesitenin 44 T o e posesmate. anmsos noceés Nonatog uotor o
VIII, Procedure of Folding Parachute after

landing

’ ing 100 kg, the parachute ensures normal langing under the ——
Sttt tire ettt ireagaees 45 following conditions:
IX. Maintenance and Storage of Parachut (a) if the parachute is released ilmmediately after

S e 45 bailing out of an aireraft f£lying in level flight at a truc

airspeed of up to 60C km. per hour at altitudes from 100

to 12,000 m.;
(b) at delayed opening of the parachute after bailing

— put of an aircraft flying in level flight at an indicated
adrepeed of 600 km. per hour acoording to Table 1.
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Table 1

Flight altitude at the Delay in the parachute
moment of jumping release, sec.
(above the sea lcvel), e

¥rom 100 to 1000 (low No delay
altitudes)
Trom 1000 to 7000 Not less than 4.0
(medium altitudes)
$0 12,000 Xot less than 15,0 \
G i) e b T
over 12,000 (strato- Release the parachute at an
sphere) altitude not higher than 9000 m.

Toic: When jumping with delayed opening, Telease the
parachute at altitudes not lower thar 500 m.
above the terrain relief,

(c) when jumping over mountains over 4000 m. in height,
if the parachute is released only monually with delay in
accordarce with Table 1.

2. Provided the total weight of the ejection system
does not exceed 165 kgy the parachute ensures normal landing
when the crew member is jettisoned upward fron the aircraft
in level flight - at indicated alrspeeds up to 850 kme
per hour with the harnessrelossed by the All-3 mechanism
set to 1,5 seconds and the parachute opened by the automatic
time release mechenism, type KAMN-3, set to 2,0 seconds
and an altitude of 500 m. above the terrain relief,

In case of emerccncy it is permitted to rclease the
parachute by Land with delay after kicking off from the sjec~
tion goeat,as prescribed in Table 1.

Breathing
. 1 View of Parachute in Assembly with Porachute Oxygen
Fia. 2 Generl Vi o Apporatus without Life Boot
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Fig. 4. Perts of Parachute

Fig. 3. Diogram of Operotion of
Porachute in Al
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In the event of bdailing out by ejeoting the seat over
in height the patachute must be opened
presoribed by Table 1.

3, When_the total weight of the wearer, the parachute,
the oxygen breathing apparatus, automatio time release
mechanism, type KAI-3, and the 11fe boat does not exceed
100 kg, the parachute ensures:

(u) 100 m. minimum safe altitude of bailing out of an
airoraft in level flight, flying at an airspeed exceeding
180 km. per hour provided the parachute 18 released
jumediatelys

The time of descent s not less than 2.0 seconds after
complete inflation of the canopy}

(v) 150 m. minimum safe altitude when jet’cisoned
wpward from an aircraft in level flight f£lying at an air speed
of 400 km., per houT and higher with +the harness released by
the type All-B mechaniem set to 1.5 seconds and the parachute
opened by the type KAD-3 gutomatic time release mechanism
set to 2,0 seconds and 50 an altitude of not less than 500 Be
above the terrain relief;

(e) 6. m. per second
‘atmosphere from 30 to 35 m. to 4he ground;

(a) impossibility of spontaneous opening;

(e) stability in descent;

(g) loss of altitude during slippingy

(g) no tendenoy for folding during slippingj
(n) place in the pack for the 1ife boat, type MIAC-1,
and the automatic time release mechanism, type KAN-3,
and on the paok, for the oxygen breathing apparatus, type
Kn-23 or KI-27M;
(1) a 16-kg effort required o pull out the pull ring.
H 4, The following are maximun dimensions of the pack
with the oanopy and +4he KAI-3 autematio time release
mechanism placed into 1%: - :
: (a) #ithout’ the oxygen breathing apparatus and the
1 1ife boat - 390x430x215 mmj

mountains over 4000 m.
_only mpanually with a delay

rate of descent reduced to gtandard

CIA-RDP80T00246A064300130001-3
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(b) without the oxygen breathing apparatus but with
the 1ife boat = 400x435x230 mmj
(o) with the oxygen breathing apparatus but without
the Tife boat ~ 390xA30:240 ma;
— (@) with the oxygen breathing apparatus and the life
boat - 400x435x255 mm,

5, The following is maximum welght (without the travel-
ling bag): i
(a) without the oxygen breathing apparatus, the life
boat and the sutomatic time releasc mechaniam; type KAN-3,
= 13.307 kg;
(b) without the oxygen breathing apparatus, dut with
the life boat and the KAl-3 sutomatic time release
mechanism - 17.608 kg;
(c) with the oxygen breathing apparatus, the life boat
and the KA-3 aujtomutic time release mechanism - 22.608 kg.
6. Reliable opcration of the parachute prior to base
repair in the course of eight years is ensured, provided:
(a) the parachute is used only once at maximum speeds
speoified in Items 1 and 2 and in compliance with the other
items of the present section, and
-~ (b) local repairs are carried out in due time.
phe eight years include not lcss than three years of

actual sorvice, the rest of the time beirg taken up by
shipment and stcrage at depots.

1II. Operation of the Parachute in the Alr

The parachute is released mapually (by pulling out the
pull ring with the rip cord oable) or by means of the type
KAI-3 sautomatic time releasc mechanisme

While the pack is being opencd, the locking pins come
out of the cones and release the pack flaps.’ The latter
under the aotion of the pack springs are thrown aside while

the bottom piece on the main flap unrolls and releases the
pilot chute.
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on getting into the stream of air the pilot chu;:ethe
becomes inflated and draws the connecting 1ine out o
canopy pack oover pockels, followed by +the pack . s”are
cover with canopy. This acconplished the shroud 1 :; T
drawn out of the pack cover storage pocketse Then ebpumes
cover is drawn off the canopy. After this the canopy 9ﬁ,
inflated and the JjumpeT desoends with the canopy open
(ng‘?n)\; canopy pack cover with the connecting line and

ends 8e aratelye

pnotv‘:f:::lieg:iing in :ater, the oord locking device, whose
pins lock the life boat in the pack, 18 likewise pulled out.

This makes the 1ife boat detach from the pack. The life
boat is held by the cord of the 1ocking device connected t:
the snap hook of the metal plate on the suit. The 1ife boa
actuates the gas cylinder under the action of its own
weight, and becomes inflated with gass

In case the parachute oxygen breathing
gpparatus is made use of, it is automatically
aigconnected from the aircraft oxygen gystenm
when the pilot abandons the aircraft.

2. VWhen carrying out training Jjumps wit§ the
parachute, type C-3, geries 2, beaTr in mind
that during the descent by 2 parachute with 2

Notes: 1.

canopy which nas normally opened it is
dangerous to release the
during simultaneous operation of the square~=
ghaped canopy of the reserve parachute and
that of the basic parachute, type C-3y
geries 2, the Jatter folds. At the same

time simultaneous operation of the basic
parachute with the cirgularly shaped canopy
of the reserve parachuté makes both canopies
get together and move apaTrt from time to

regerve parachute booause
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time and the jumper rotates round the vertical
axis which hinders landing. Thercfore, it is
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KN-23  or KN-274
17, Life boat, type MIAC-1

descent and landing.

B

x)

” [ s 2
EN STRICTLY PROHIBITED to release the reserve parachute
3 during normal descent by the parachute, type C-3, " ] T,
series 2. b i
IV, Description of Parachute " (7 5
- 2 H
The parachute set includes the following parts (Figeh): 2 s
1., CAnODY <esessssaseosssnescassccessansvssavesss 1 plece Ed ill 4
2. Canopy pack cover <. 1 piece D3 ]
3. Pilot chute sespessvece 1 piece Maker’s nome plate
4, Harress sesean eesssse 1 plece Fig. 5. Schematic Diogram of Parachute Canopy
5¢ Pack sveese trennn sseses 1 piece
6, Pull Ting cesee sesvecareseanane sesese 1 piece
7o Flexible hoSe seesevsossctncaces e 1 piece
8. Pad eevessvaanescsserocsoannsas . 1 piece
9. Travelling Dag s-.sesecssessssessosssssssasess L piece Bsrrow view
1 piece Pocket for stawing

10%, Automatic time release mechanism, type KAI-3
’ ~11%,Parachute oxygen breathing apparatus, type

eeenscacessosssrssssess 1 Dlece
13. Connecting 1ine seeeessssssscscoce
Bach parachute has a certificate appended to it.

1. Canopy

The.canopy is designed to ensure the user's safe

Not made by the parachute Manufacturing plant;
to be assembled by the Customer at the depots,

the connector line

Reinforcing tope. Bridle

sesses 1 plece
eevess 1 plece

Fig. 6. Canopy Pack Cover

i
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) time and the jumper rotates round the vertical
axis which hinders landing., Thercfore, it is

B F: W 3 g
STRICTLY PROHIBITED to release the reserve parachute : - o .
during normal descent by the parachute, type C-3, - = : iEH T,
series 2. » HHH s
IV, Description of Parachute Lk i
2z
The parachute set includes the following parts (Figel): — . 2z - s

1, CONOPY <eseonsesssseasssrasascssssansssssasss 1 plece bl Ul 74

2. Canopy pack COVET ees 1 piece P ]

3. Pilot chute . 1 piece H-"-f"*"'

4, Harnress seecanss 1 plece Fig. 5. Schematic Diagram of Parachute Conopy

S5¢ PAacCk evescecsssrssccosasnes 1 piece

6, PUll TING essnsscesesvesene 1 piece

7. Flexible ROSS sesesesssscsnvscoss 1 piece

Be PA0 eevescvasseccseertssrssnecsocse 1 piece .

9, Travelling bag . .o eesnesescoassssssessas 1 piece Boorrew view

10", Automatic time release mechanism, type KA-3 1 piece Pocket for stowing

the connector line

Reinforcing fope Buidle

q’ 11¥, Parachute oxygen breathing apparatus, type

Kl-23  or KI-27H eessesscersersssssesese 1 plece
13, Life boat, type MIAC-1 eesss 1 plece
13. Connecting 1ine sees sssseaccss 1 plece

Each parachute has a certificate appended to it, [ —

2. ganopy_

The canopy is designed to ensure the user's safe
descent and landing. s

) : Fig. 6. Canopy Pack Cover
Not made by the parachute Manufacturing plant; -

to be assembled by the Customer at the depots,
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The oanopy (Fig.5) is square in shape with out off

L i corners. It is made of eight panels Qf capron cloth sewn
together by an overlapping seam.

o : The area of the canopy 1s 56,5 m2, From the outside

- the canopy hae a reinforcing carcass of 13-mm and 25-mm
capron webbing with elongation up to 20 per cent, In addi-
tion the central part of the canopy is reinforced with 13-mm
sapron webbing.

The .canopy skirt is reinforced with 25-mm capron
webbing, The caropy panels are numbered with Roman numerals
while the square sections of the panels are numbered with
Arabic numerals. Attached to the oanopy skirt are 28 loops
serving to secure the shroud lines. The loops are reinforoed
with 25-mm capron webbing, The shroud lines are secured to
the canopy loops by means of single knots and are sewn with
zigzag stitching. The other ends of the shroud lines are
tied up to the four half-rings of the harnese with speoial
knots and are sewn by zlgzag stiiching,

Seven shroud lines are knoited to each halz-ring.

i The shroud lines are manufactured of capron cord No.1l0K.
10 _ # The length of the shroud lines suspended in a full
length position (from the canopy skirt to the half-ring of
i the harness free end) is equal to 6000 mm.
: The length of shroud lines Nos 1 and 27 1is 6300 mm,
while that of shroud line No.28 is 6500 mm.

The numbers of shroud lines are marked on the canopy
skirt to the left of the shroud lines, Due to longer shroud
lines 28, 27 and 1 a fin is formed. The f£in makes the
oanopy turn downwind, -

Sewn to the centre of the canopy from the outside are
two webbings which form a loop whioh serves to secure the
canopy to the table during packing.

To facilitate packing the parachute, shroud line lo.ls
bas identification slecves made of 081100 o some other
cotton fabric of oranse oglour und sewn to the line at the
eanopy skirt and the half-:ring.

Fig. 8. Homess

12

Fig. 7. Pilot Chute

:
i
i
|
i
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. . : The canopy (Pige5) is square in shape with out off
—y corners. It is made of eight panels of capron cloth sewn
—aa H together by an overlapping seam,
: The area of the canopy 1e 56,5 mz. From the outside
i the canopy has a reinforcing oarcass of 13-nn and 25-mm
capron webbing with elongation up to 20 per cent. In addi-
tion the central part of the canopy is reinforced with 13-mm
oapron webbing,

The canopy skirt is reinforced with 25-mm capron
webbing. The caropy panels are numbered with Roman numerals
while the square sections of the panels are numbered with
Arabic numerals, Attached to the oanopy skirt are 28 loops
serving to secure thc shroud lines. The loops are reinforced

— : with 25-mm capron webbing. The shroud lines are secured to
H the canopy loops by means of single ¥knots and are sewn with
zigeag stitching. The other ends of the shroud lines are
tied up to the four half~rings of the harness with special
knots and are sewn by zigzag stitching,
i Seven shroud lines are knotted to each hal?-ring.

s ——- : The shroud lines are menufactured of capron cord No.10K.

The length of the throud lines suspended in a full
length positien (fron the canopy skirt to the halr-ring of
the harness free end) is equa} to 6000 mm.

The length of shrowd lines Nos 1 and 27 is 6300 mm,

Flg. 8. Homess

12

H 2 while that of shroud line No.28 is 6500 mm.
8 '2 ! The numbers of shroud lines are marked on the ocanopy
E skirt to the left of the shroud lines, Due to longer shroud
2 lines 28, 27 and 1 a fin is formed, The fin makes the
i ocanopy turn downwinde
i Sewn to the centre of the canopy from the outside are
,’ two webbings which Form a loop whioh serves to secure the
i canopy to the table during packing,
; To facilitate packing the parachute, shroud line lo,l/
i bas identification slecves mde of 0alioco or some other
- { cotton tabric of orance o0olour and sewn to the line at the
% canopy skirt and the half-:rin.:.
. J
= T A
c
G &
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At a distance of 500 and 850 mm from the canopy skirt
the shroud lines are marked with black innocuous paint,
These marks serve to ensure constant slack of the shroud
lines before they are looped into the locking dduble detaoch~
" able rubber storage pockets.

2. gagogy-l’gcls goxex_‘

The oanopy pack cover decelerates the opening of the
parachute, which reduces the dynamic shock at the moment the
caropy is inflated.

Besides this, the canopy pack cover prevents the canopy
from being entangled with shroud lines at the beginning of
inflation and ensures its faultless opening,

The canopy pack cover (Fig.6) ic made of rayon in the
forn of a sleeve 3.6 m. long. It is pulled over the packed
cANODY . ) .

At the bottom the pack cover has seven pairs of non-
detachable and one pair of detachable double rubber stowage
pockets, a protector flap, two tapes for the frume and a
bottom piece to cover the canopy skirt., The non-detachable
stowage pockets are designed for looping the canopy shroud

_1ines. They are made of 25-mm cotton webbing,

The double detachable rubber stowage pockets are
designed to lock the pack cover btottom flap and to prevent
the shroud lines from wedging in the stowage pockets lock-
ing the pack cover bottom flap. The detachable rubber stowage
pockets are made of pack cord the ends of which are braided
with khaki linen thread and are connected by means of a
timber hitch to the loops of silk cord No.

12 on the pack
cover bottom.

The bottom flap has two ports to pass the detachable
Tubber stowage pockets. The skein of the shroud lines looped
into this pair of stowage pockets locks the bottom flap

and prevents the canopy from premature emerging out of the
pack cover, .
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The protector flap covering the shroud lines packed
into the pack cover stowage pookets is provided with seven
ties, R ST —

Sevn on both sides of the slowage pockets are two .
40-mm cotton tapes which form pockets to receive the packing
frame prior to looping the shroud lines into the stowage
pockets.

In the upper part the pack cover has twe pockets
which serve to assist the shroud lines while these are
coming out of the stowage pockets, They also make it possible
to pull the pack cover off the canopy. .

Throughout its length the pack cover is reinforced
with four longitudinal 25-mm cotton webbings which form a
bridle in the upper part of the pack cover for the connec—
tion of the commecting line,

In the upper part of the pack cover two reinforcing
webbings have pockets of webbing sewn to them. These™
pockets are designed to receive the connecting shroud Iine.m

T30 Rilo Chute ~

The pilot chute serves to pull the pack cover with
the canopy out of the pack, the shroud lines’out of the
pack cover stowage pockets and to pull the pack cover off
the canopy. T

The pilot chute (Fig.7) is & hexahedral in shape
made of silk cloth,

The canopy area is 0.48 m2.

From the outside the pilot chute is provided with e
reinforcing carcass of 25-mm half-silk webbing, type
TlB-25-150.

The skirt of the pilot chute is reinforced by bending
the cloth to the outside of the caropy. _

The pilot chute has eight shroud lines made of four
single cords and one central shroud line.
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The ends of the shroud lines are sewn to the canopy
skirt by zigzag stitching; the central shroud line is
attached to the apex bridle from the inside of the oanopy
and is sewn by zigzag stitching. T
"7 "The mid points of the four eingle cords and the end
of the central shroud line are gathered to form a thimble
which is braided with waxen linen thread.

The shroud lines are made of capron cord No.l2K90,
while the central shroud line is made of capron cord
No. 12K120. -

The length of all the shroud lines suspended in a full

length position is 750 mm from the canopy skirt to the shroud
line thimble,

4. Harness
—_—

The harness is a connecting link between the parachute
(canopy with shroud lines) and the pilot. Fitted to the
harness is the pack while the half-rings of its frée ends
are connected to the canopy shroud lines,.

The harness can be adjusted to £it the wearer's size.

The harness (Fig.8) is made of capron webbing, types
MIK-44 and NTKxp-43-800. It oconsists of:

(v) two (left and right-hand) straps forming the chest
link and the waist strap (2);

(e) vack (6);

(a) tvo leg straps (3);

(e) left - and right-hand wadded pads (5);
(£) lock, type TI (4).

(2) Hain Strap
PP

i The main strap is manufactured of two thicknesses of
7ebbing stitched tozether. It branches to form four free
ends (7) terminating in half-rings(8)

5’\\',,, o
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To0. each half-ring of the harness free ends seven
shroud lines are tied up.

The main strap is provided with two ourved buckles 9)
designed to connect the main straps to the shoulder
straps in the upper part of the harness.

On the left-hand side, pocket for the pull ring (10)
1s sewn breast-high to+themain strap. Below the pockets the
flexible hose (11) is stitvhed in three places; the other
end of the hose being sewn to the side flap of the pack.

(b) ghoulder,Ptraps

The shoulder straps are connected to each other by means
of a cross-plece stitched to the back and pass through the
curved buckles, The left-hand shoulder strap terminates
in the lock, type TI (4) w#hile the right-hand shoulder
strap terminates in the lock buckle (12).

The lower ends of the shoulder siraps pass through
the clamps of the waist strap (13) and terminate in big
rectangular buckles (14) which make it possible to adjust
the waist strap in. length.

(o) Pagk

The back (6) is manufactured of two pliec of aircraft
canvas with a layer of wadding between them. The back has

a cross piece (15) and four flaps (16). The cross piece is
designed to fix the shoulder straps in position on the
wearer, while the flaps serve to prevent the free ends of
the harness from slipping off the shoulders and from catch-
ing at the projecting parts of the alreraft.

(d) Wadded Pads

Veeesene

The left~ and right-hand wadded pads are desigred to
£ix the chest link straps in position and to absorb the
dynamic shock when the canopy unfolds. The wadded pads are
made of two plies of aircraft canvas with a layer of wadding
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en them. They are sewn to the chest link straps and
ulder straps and are secured to the main strap .
by means of flaps (17).

ORI RHH
The two leg straps are attached to the main
sirap by means of buckles (18) and are covered with a case
(19) in places of attachment, The leg straps are provided
#ith big rectangular buckles (14) an with the tuckles of the ]
lock (12).
(£) Lock, Type TI. i
The parachute lock, type TH, is designed to fasien -
tre harress on the wearer and to quickly release the
péranhute at the moment of landing.
The parachute lock (Fig.9) is rectangular in shape and
consists of the following main parts:
= (1) lock cover with two levers, . '
(2) lock vody, :
(3) limiting plate, o ) !
(&) moving lock teeth,. - H
( 5) spiral sprirg for opening the locke
(6) lever spiral spring,

(7) safety lateh to prevent the levers from
disengaging, _

(8) three detachable and one von-detachable lock
buckles.

On joining the buckle to the lock the movirg locking
tooth is countersurk in the limiting plate and then
actuated by the spring enters the hole of the buckle, thus
locking the buckle of the lock, i

To prevent accidental pressing the levers with the

locking pins the safety lateh is set
position, that is between the levers,

To open the lock, throw the safety latch on to the-

cover and press the levers together w;

%o the operatirg

Fig. 10. Psck. Inside View

ith two fingers.
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3 : .
i It is prohidited to disassemble, repair or replace
o= 8L . - geparate parts of the Tl lock during service,

5. Pagk

The pack is designed for packing the canopy enclosed
in its pack cover, part of the harness free enrds, pilot chute,
| life boat, oxygen breathing apparatus ard the automatic time
release mechanism, type KAII-3., —-

The pack 1is made-of khaki aircraft canvas,

The pack (F1g.10) is box-shaped; 1t has four flaps:
main flap (1), end face flap (2) and two side flaps (3). The
rigid frame fitted in the pack botiom ensures the necessary
rigidity, The dimensions of the rigid frame are 380x380 om.
At the bottom of the pack there is a reinforced superposed
bottom to which a pocket (11) of aircraft canvas for the
KAT-3 automatic time release mechanism is sewn on.

Prom the inside the pack has an intermediate bottem (5).
Sewn to the intermediate bottom are the protector flep of
the pins with three grummets (6) to lock the coré loops (7)
after the life boat has been placed on the pack tottom,

R S Fig. T1. Pack. Outside View ! three reinforcing tapes with grummets (12) whick are passed

o "© through the loops (16), a pocket for the life boat cylirder
(13) and four loops (14) to lace the pack intermediate bottom
to the main bottom by means of a cord-with a-tersile strength
. of 40 kg (when the parachute is packed without the life boat).
S The side flaps of the intermediate bottom kave slanting
edges with a grummet at the ends (9) which are tucked in
| and stitched at the main flap, forming pockets; the end face
side of the intermediate bottonm has two corner flaps with
grummets.

The cord loops passed through the grurnmets of the rein-
forcing webbings, and the flaps are locked with the pins of
the cord locking device.

The cord locking device (8) is made of silk or capron
cord with a tensile strength of 120 to 200 kz to which
three locking pins and a ring 20 mm in dizmeter are sewn in.

Fig. 12. Pack-Openiag Springs

\

o B
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The ring serves to connect the oord with the locking
pins to the smaller snap hook with the plate. The plate
with the snap hook is sewn to the pilot's suit.

Sewn to the main flap of the pack frem the inside is
2 bottom piece (4) of cotton fabric to wrap the pilot
chute. - - - .

The bottom of the end Zace flap has two ports (10)
4o et the free ends of the harness out of the pack when the
latter is closed, - -

To keep the pack flaps closed, the pack is provided
with @ locking device (Fig.1l) consisting of four -
grumnets (1) end two cones (2) located on the pack flaps.
The pack 1s locked with two locking pins of the rip cord
cable.

The whole locking system of the pack is closed with
a protector flap (3). The protector flap is the continuation
of main flap. It is fastered by three turnstile buttons.

The end face flap of the pack is provided with twc
palrs of cones; the additlonal coucs (4) are designed for
use 1n packing the parachute with +the life boat,

To protcet the canopy fabric from dirt, the end
face flap has corner flaps with pockets (5).

After packing the corner flaps shonld be tucked
inside the pack, S

Sewn to the left-hand side flap from the outside are
the hosc plate (6), the plate of the KATI-3  (29) mechanism
and the pocket flap (7) to prevent the KAD-8 mechanisn
from t:lling out of the pocket (g).
tin n-;:q:t:p(;; ;d;e KAT-3 mechanism pocket is provided

stow the cord of the KAI-3
mechanism pin, To render the flap of the KA-3 rechanism
zzzk::c::ﬁ: ;l;e f:rmer has a rigid plate (10). Sevm to
ap is webbing (1 [
connect it to the pack—openiﬁgc53!1)‘1:1:?1;()”9 e e
To the right-hand side fla; .

is sevn B
for the cord locking device, on & pocket (14)

-19 -

Stitched from the outside of the pack throughout the
pack perimeter is a 40-nm cotton webbing. The pack bottom
has a pocket of aircraft canvas sewn on from the outside

~ “~"“gor the oxygen breathing epparatus. The pocket is reinforced

with +two 43-mm cotton webbings (16). The position of the
pocket makes it possible to insert the oxygen breathing
apparatus into it both from the side of the main flap as
well as from the side of the end face flap depending on the
layout of the oxygen system in the airorafi.

From the side of the main and end face flaps the pooket
1s tied up by means of four palrs of loops (17) and four
capron cords (18)., The larger (27) and the smaller (28)
loops sewn on to the pack bottom enable the oxygen breathing
apparatus to be placed in the pocket elong the front or
rear edge of the pack rigid frame. Sewn to the reinforeing
43-1m webbings are four wire leops (19) to rasten the pack-
opening springs (20). The oxygen breathing apparatus pocket
has a wire loops (21) sewr to it to fix the pack-opening
sprirg (13) designed to close the pooket for the KAI-3
mechanism. .

~"~The pocket for -the oxygen breathing apparatue is
provided with four pairs of loops (22) or 40-mm cotton
webbing designed to secure the harness 4o the pack by means
.of capron cord 10K (23).

To the reinforcing webbings of the left - and right-
hand flaps are sewn four webbings (24) to fasten the pad.

The cxygen breathing apparatus pocket has a pocket (25)
for the certificate. Sewn to the bottom of the pack are four
supports (26) for the oxygen ‘breathing apparatus.

To quickly throw back the tlaps ané the pilot ohute
after the locking devioe has been cpened, four pack-
opening springs are provided (pig.12).

The pack-opening elastic consists of a case, two
hooks and five springs.
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The case 18 divided into five gections into which the
apringo are inserteds e

whe spring eyes are connected to the hooks.

The hooks are sewn to the case. o

The hooks of the pack-opening springs are connected
tg the loops on the bottom of the packe The hooks on the

pack flaps are fixed in position (Fig.11). The length of the

pack-opening springs of the main flap is 345 mm while that
of the pack-opening springs of the side flaps and the KAM-3
mechanism pooket is 230 mm.

6. P Ming

The pull ring is designed for releasing the parachute.

The pull ring (Fige13) consists of the ring body,
clanp, cable with two locking pins and the cable limiter.
The ring body (1) is manufactured of steel wire as a
trapeziume

To hold the pull ring in position in the harness
pocket, it is made concavel on iis two opposite sides.

The part of the pull ring protruding from the pooket
ig ourved and painted red, Passed through the hole in the
pull ring body and clamp ie the cable (2) terminating in

_ the limiter (4). - .

The locking pins (6) secured o the oable are designed
to lock the grumnets on the cones of the pack locking device.

The length of the cable from the end of the last pin
to the limiter is equal to 957 mum.

7. Flexible Hose

The flexible hose is designed to guide the rip cord

cable when the latter is being pulled out and to prevent
the rip cord cable from accidental catchings

The flexible hose (Fig.14) is made of special profiled
ateel band and is covered with khaki cotton tape. The ends
of the hose are placed in special caps.

I .

R

6

Fig. 13. Pull Bir;

Fig. 14. Flexible Hose
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The case is divided into five sections into which the
upringo are inserted.

whe spring eyes are conneoted to the hooks.

‘The hooks are sewn t0 the ocases

The hooks of the pack—npeningi‘sprlngs are connected
to the loops on the bottom of the pack. The hooks on the
pack flaps are fixed in position (Fig.ll). The length of the
pack-opening springs of the main £lap is 345 mn while that
of the pack-opening springs of the eide flaps and the KAN-3
mechanism pocket is 230 mm.

6. nul1 Ping

The pull ring is designed for releasing the parachute.

The pull ring (Fig.13) consists of the ring body,
clamp, cable with two locking pins and the cable limiter.
The ring body (1) is manufactured of steel wire as a
trapezium,

To hold the pull ring in position in the harness
pocket, it is made concavel on 1%6 two opposite sides.

‘The part o2 the pull ring protruding from the pooket
is owrved and painted red. Passed through the hole in the
pull ring body and clamp is the cable (2) terminating in
the limiter (4). .

The locking pins (6) sccured to the oable are designed
40 lock the grumnets on the cones of the pack locking device.

The length of the cable from the end of the last pin
4o the limiter is equal to 957 um.

Fig. 13. Pull Pin;

7 Flexible Hose
The flexible hose is designed to guide the rip cord
cable vhen the latter is being pulled out and to prevent
the rip cord cable from accidental catchinge
The flexible hose (Fig.14) is made of special profiled

steel band and is covered with khaki cotton tape. The ends
of the hose are placed in special caps.

Fig. W. Flexible Hose
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One end of the flexible hose is sewn to the harness
gt the pull ring pocket and at the clamps of the leg and
waist straps while the other end is sewn on to the pack
side flap.
The flexible hose ip enolosed in a 185-mm capron case
which prevents the hose from being worn out due to rubbing
f"' 15. Pad “against the pan of the aircraft seat. The length of the
o : flexible hose in extended condition amounts to 675 mm.

T 8, Pad

The pad is provided to make the pilot comfortable
during flight.

The pad (Fig,15) is rectangular in shape., It ic made
of khaki aircraft canvas and 4is wadded, In the centre the
the pad has an opening to pass the free ends of the leg

straps. .
the pad to

The pad has four .ties sewn to it to secure

the parachute pack.
_The o 11 dimensions of the pad are 330x390 mn.

9. Iravelling Bag

R . The travelling bag is designed for packing the parachute
during storage and shipment.

The travelling bag (Fig.16) which is rectangular in
shape is manufactured of airoraft canvas and has two handles
and a cover fastencd by means of seven turnstile buckles,

The cover and the bottom part of the bag have eyelets
t0 pass a thread for sealing purposes.

One end face side of the bag is provided with a
pocket and a loop to attach the tally. The overall dimensions
of the travelling bag with the parachute packed into it

are 260x590x420 mm.

Alfitede setting scale Time scale
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10, Awtoratic_Time Release Mechaniem,

cype KAI-3

The autozatic time release mechanism, type KAI-3,
is designed to release the parachute automatically.

The characteristic, description and operating
irstiuctions of the mechanism are given in special instruc~
tions apperded to eack mechanism.

The gereral view of the KAII-3 mechanism 1s  shown
in Pig,17, The length of the mechanism hose is 240 mm.

11. Parac! Fig. 18. Parachuts Oxygen Breathing Apporatus, Type KIl-23

fvpe KI2) ane KI2_

The parachute orxygen breathing apparatus, type Ki-23
and KlI-27M, are  designed to supply the pilot with oxygen
during his descent by parachute from a high altitude.

The c'naracteris.,ic, description and operating instruc-
tions of the appsratus are given in special instructionss

The general view of the parachute breathing apparatus,
type KI-23, is shown in Fig.18.

The 1ife bozt, type MIAC-1, 1s an individual 1life-
saving appliance designed for use by the pilot in the evert
of bailing out over vater,

. Uke churacteristic, description and operating instruc-
tlons of the life bout, type MIAC-1;  are given in specisl
instructi ons.

The general view of the life boat is shown in Fig.19.

Fig. 19. Life Boat, Type MIAC-1

13. Connecting Line

The connectirg 1 ine ‘ensures normal’ operation of the

Parachute in case tne
pilot chute
or the jumper's limbs, catches on the equipment
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The oonnecting line 1580 mn long is \mam)iactured of
capron oord, type TKK~18-700.
o B The connecting 1ine terminates at both ends in loops.
! one end of the connaocting line is attached to the
- E pridle of the canopy pack oover, while its other end is
.. : connected to the thimble of the pilot chutee

14, gertiticate

he certifiocate is designed for pecording the informa=

4ion oonoerning the acoeptance, handing over, gervice end

repairs of the parachute.
The certificate accompanies the parachute throughout

its entire service 1ife and is kept in the parachute pack

1 pockete
i The rules of keepl:
, ‘the certificate proper.

ng the certificate are given in
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OPERATING AND. PACKING TNSTRUCTIONS
1. Packing Fquipment

Pack the parachute on a wooden 'packing table or a
travelling packing panels phe packing table should be 9 m.
1ongsle?2 Do wide and 1 me highs

The surface of the table ghould be smooth and
'@horoughly polished. From ite end face the table should have
a wooden peg to gecure the canopy pridle when packing the

ot s 5

3 canopy s .
: The packing equipment (Fis.l) includes:

1. Travelling packing panel, 13x1 me

2, Underlay packing panel; 4,5%x1e2 oy with a se

IR IS P

metre cord.
= 3. Bag for keeping and carryirg the packing equipment.

4. 3 to 5 welghts, 450x70 mm eachs

The cases for ihe weights are made of thick cloth
i (tarpaulin, canvas, gircraft canvas) and are 8ewD in the
E niddle thr oughout their length with two gtitcnings to
| aivide them into two separate sections. The gections aTre

£i1led with coarse, thoroughly washed sande

3 5, Eleven petal pins 0 f£ix the panel to the ground.
} 6. Packing stick 450x34x6 mm, TOT trimming the
1 sorner flaps and the flap® o the pack during the packing
% of the parachute.
5 The packing stitk - ghould be polished, its edges
% should be thoroughly rounded off.
i 7. Packing fork for packing the connecting line.
i .
1
3
i

1
i
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; 3, Hook for looping shroud lines, made of steel wire, . .
:x he nook should be polished and should have no sharp edges, : Lo

: . myo auxiliary pins of steel wire with a cable loop

|

at one

The pins are designed for locking the grummets on

{‘ the pack cones_beforehand when packing the parachute. The
! pirs must be polished.

i 10. Facking frame for drawing the shroud lines into
: he stowage pockeis of the pack cover. The frame must be
smootth, its edges mst be carefully rounded off.

11, Five tightening cords designed for tightening ile
pack flaps during the packing of the parachute. It is
smerded that silk cord No.15 1 m. long (with a tensils
strength of 50 kg) should be used for the purpose.

1. Linen thread with a tensile strength of 15 kg :
for sealing the travelling bag. ) '

13, Cotton thread No.30 or No..40 for locking and sezi-
ing the mll ring locking pins.

™ Yeavelting panel

14, Sealing presses and seals designed for sealing
the pull ring locking pins and the parachute travelling bzgs

15, Vooden insert, 105x90x32 mm with cord, designed
to ensure room for the KAIl-3 mechanism during packing.
The insert should be smooth, with rounded off edges.

I1. Packing the Parachute with Life Bozt, :

i Type WIAC-1

Prior to packing the parachute must be thoroughly

examined-from the outside to determine whether it is fit
- for service. o o

The inspection and patking should be carried out bY

two men: the rigger, who is responsible for the packing and
his assistant,

7 for tnspection

Fig, 2. Propareion of Cooe?
The detected faults should be eliminated:

(a) either by replacing the defective parts by spare . e
ones,  or
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(b) by repairing them inthe using unit, if the
parachute does not require base repairs; otherwise the
parachute must be rejected as unfit for service.

After the elimination of the faults the parachute car
be accepted as fit for servioce only after it has been
checked by the Chief Parachute Service Officer of the unit.

Notes: 1. Repairs of the parachute and replacement
of its parts should be performed in compliance
with Instructions No.003.

2, The canopy of the parachute, type C-3,
series 2, should be Iepaired as prescribed
for silk canopies. Use capron thread
No.18 fox'* repair of canopies. The number of
stitches per 100 nm is 30+5.

The procedure of packing the parachute includes the

following operations:

1, Inspection,

2, Preparation of the parachute for packing.

3, Placing the 1life beat, type MIAC-1,  into the
pack.

4. Packing the canopy.

5. Pulling the canopy pack cover over the oanopy and
looping the shroud lines into the stowage pockets.

6. Tying up and packing the connecting line.

7. Placing the oanopy enclosed in pack cover into the

pack,
8, Tightening up the pack.

1. Inapgcﬁign

To inspect and pack the parachute, remove 1t from the

travelling bag, lay it outat full length on the packing
table or travelling pucking parel and check whether all the
parts of the parachute are present.
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* Examine the parachute 1

(a) canopy with shroud :1::2-“11”1% Feanenee:
(b) harness and lock; )
. {¢) pack with pad and hose}

(d) pull ring; ’

E;; canopy pack oover;

ilot ot
(e irawlz‘;:eb:r;? connecsting line;

(a) Exanination of the Canopy with

veeae
®tsr300vencesvestotennne
.

e Soroud Fives

To exami.
o 1o 1;: the canopy, the rigger should take hold of
oowd 1ies i :iie, 19, 20, 21, 22, 23 and 24 at the o
§ y while his assist
ey ) ant ghould tak
N mi::silv«wf 4y 5, 6, 7, 8, 9 and 10, Tlene:o’::;eof
ot he c@_no;: thef:pposite directions and stretch '
a 11 length
the oo f e on the table
e ﬁ:mon the table so that the panel b(Fif.E)‘ o
L e ¢ y
o o cexﬂ:mpl;:;’ce is on the top. Working tr:: 2: e
section ant of the canopy hold up each g s e
urn to light i
(beptont according to th
Bohemﬁ:gdirom the first pancl) indicatZdordimj. ot
o taeram of the canopy (Fig 4) e
0 see that th . e
loops, shr  pamels.x
e sframe web!
shroud lineg a::nzs o o Bfitchinbix’ Cae
of stol 1ed up to the 1o MU
s, OPs are intact and free
By means of
the 1
table po 00p conneot ¢
e Lo he can
table ang beginWt g Teote at ful) :py o e
Fowpose srrass ::amining the shroud hnesensth on the
dren ;{:em e e shroud lines close to ;n:or t:;’
o tiant. another and
. oul
1th his palms and ex:m)i::iltthe bl
entap s, SEOU linss g o
@ length from the c

oud lines on t
he table
ould be ::::::f;lihrﬁom et tnen
ano e
Py skirt up to theuﬁa;:fx;:;zr
.

Al
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(b) Examination of the Harness
D v escareraassnranions

After-the examination of the shroud lines examine the
ness and 1ts metal parts: half-rings, curved and -
#1exible hose and TH looks,
it is necessary to:
of rust.

Lar
~yectangular buckles,
¥hen examining the lock,

1, Check the lock parts for traces

2, Check whether the look buckles are not bent.

3. Check the operation of the levers spring. For this
olose the cover of the lock and make sure that the dowels
have fully entered the holes in the lock body.

4, Examine the gafety spring and check its operat
by closing and opening the gafety latchs

5, Insert all the puokles into the lock and check to
see that the moving lock teeth get in position and do not
project beyond the lock body.

6. Check the operation o
aside the cover of the lock. To th

ien

£ tho spring which throws
is end, push the safety

latch to the lock cover and press the levers together. The
lock cover must rise and release the buckles.
replace

jsassemble, repair oF

_ It is prohibited to a
o service of the

separate parts of the Th
parachute, .

omtectit{g faults of ¥
be immediately taken out of us
to the Manufacturirg plante

lock during th

he T lock,the parachute must
¢ and sent 1in for repairs

(o) Bxsminatign,of, the,Pagky Fod 200 10N
pay special attention to the
Check to see that the
present, that they
he p:_\ck f£1laps and
sewn ODs

Vhen examining the pack,

condition of the grummets and conese
loops and the pack-opening springs are
are securely attached to the loops on t
that the KAI-3 mecranism plate is properly
Check the condition of the tapes desien

ed to fasten the pad
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~ip position end of the £lexible hose and see that the

lat‘bel‘m: :i:::ezi ::x:nl.(Aﬂ-S mechanism is sewn on to the
left—ku;nd flap of the pack from the left side of the hose
plate. The distance from the centre of the grummet to the
centre of the plate bayonet hole (Fig. 5A) should be equal
4o 110 mm, Sev the plate on by hand locking the thread
srom the inside (Pig. 5B and B).

Ugeé single linen waxed thread 9.5/6.

() ranination of the Tuli TUE.

“yamine the pull ring with the cable and check to see
© +he cable wire is not torn and the locking pins are
securely attached,not bent and are free from burrs and rust.

tha

() Exgrigation of the Canopy Pack gever
Vhen examining the canopy pack cover, check to see that
the pack cover fabric, the reinforcing tapes, the bridle,
the stowage pockets, the bottom piece ports, the pockets
for packing the comnecting line are not damaged. Check
likewise the condition of the double detachable stowage
pockets, T :

In case the double detachable stowage pockets

(locking the canopy pack cover bottom piece) are torn?
untie and replace them by new spare ones.

It is striotly prohibited to repair the double

detachable rubber stowage pockets |

T 7(2) ixamination of the Pilot Chute and Connect =
O R O R P T SR I S I S S 2 R
) ing,tine

Check to see that the cloth of the pilot chute canopy

is not torn, the stitches of different seams are intact and
the shroud lines are not damaged.

: CIA-RDP80T00246A064300130001-3

e

[eo}

Fig. 5. Sewing Plate of KATI-3 Automatic Time Release Hechanise

Fig. 6. Preparation of Parochets for Packing
g

i
ii -
i
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() =2 .’.’?H?’.‘.‘.’f.?‘3?.?‘.‘???1.}?’.’5.??5
ipen examining the travelling vag, creck to see that tie
pag is ¥O% torn and is free grom spots and that the turnstile
putions are present and correct.
2. lzreparatien of Parachute for Pic‘fing_

ohe exaninatlon of the parachute completeds insert the
rip cord into tpe flexible hose and the pull ring into the

i

! " tarness pocket, put the wooden insert into the pocket or the
i z
1 6B).

peck (Pig.6A ) and close jt with the flaP (Fig.
gn the cone holes and

Fi. 7. Corer Posirion for Harmen. i ) Pass the tigriening cords throd
5 and Pack wien Packing Zanopy with Life Boaf i tie gord 100PS (F15.7)-

' i place the packing equi:
pack. ArTange ihe harness on the tabl
a nan facing the canopy (Fig.B).

The strap with the pocket for the pull ring should be

on ine left-hand side and should face the surface of the
airs the laces

_table. The free ends snould be arranged ir P
of the hali—rings—looking inside.

puent on tne teble close to the
e as if it were worn by

3. Placing WiAC-1 Life Boat 1into Pack

Prior to placing the 1ife boat into the pack, it is

pecessary to recove air fron 1t8 bladders (rig.9). 7O do
this, unscrew ihe plug and roll up tke 1ife boat tight. Having
made sure tnat aiT ras been gorced outy screw VP the pluse
ohis done, straighted out the 1ife boat and place it into .
the pack so that the width of the folded 1ife boat sees not
exceed the width of the packs
Fold the fins togetheTs
and place thec ir 2 special socke
‘boat.-
Ther put tbe 1ife boat oV the b0
that the cylinder is at the right-rané
_with the head towards the free ends of

gasten thed to the bailer
+ on the pottom of 1life

ston of tbe pack 80
stde flap of the pack
+he harncss (?15.10).
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pass the end of the cord locking device without the
ring first through the hole in the cotter pin and then fastes
it +to the cylinder cotter pin so that the other end of the
cord cex be secured to the shackle of the cylinder valve
(Fig.10).

Pass the relnforeing tapes with grummets through the
loops of the intermediate bottom (F1g.10).

This dorc, place the life boat on the pack bottom ina
zigzag mavner (Figs11).

Fext, place the intermediate bottom on the life toat
and insert the cylinder into the pocket located on the
irterncéiate bottom (Fig.12).

ifter this,tuck in the slanting edges of the intermediate
bottor under the life boat (Fig.12).

Pass the cord mid loop through the grummets of the
irternediate bottom slanting edges (Fig.12). By means of
the tightening cords (Pig.13) draw the cord mid loop located

on the pack bottom into the grummet of the central reinfore-
ing tape and into the grummet located

on the intermediate i
bottom flap; draw the extrcme cord loops into the grummets |

of the reinforcing tapes and corner flaps of the intermediate !

bottom and then into the extreme grunmets of the intermediate
bottom flap.

i
i
Lock the loops with the pins of the locking device i
(Pig.14) and pull out the tightening cords, . \
Pass the end of the cord locking device with the ring ‘,
through the pack port and place it into a spccial pocket |
on the right-hand side flap of the pack (Fig.15). E
Note: The plate with a small snap hook designed to
connect the ring of the cord locking device nust
be sewn to the suit of cach member of the
aircrew provided with the parachute.
VWhen packing the parachute without the life boat, lacé
up the pack intermediate bottom to the main bottom by means

of cord with a tensile stren
ength of not less th 40 k
(Fig.16). ’ a" ‘

it
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Fig. 13. Preparation for ocking Floo of Intermediate Botto™
Locking Floe

i
i
i
]

Card lacking device

Fig. 12. Placing Intermediate Bottom an Life Boat

diate Bottor
l v Fig. . Locking Fle» of Inter-ediate
|
!
\ “ B
‘ l
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L, Packing the Canopy

prior to ﬁéoking lay out the canopy with the shroud

1inec on the table.
The packer standing on the left-hand side of the table
should take hold of the 1cft-hand group of shroud 1ines, while
his assistant should take nold of the rig.ht-hand group of
shroud lines at the free ends of the harness.

The packer and his assistant should take 4the weights
divided the shroud lincs into two groups should
rness free ends to the canopys Then they
_—hand side near the canopy

s so that the first

and having
aove from the ha
should place the welghts on the left
crirt and divide the canopy into WO part
panel bearing the maker's name should be placed uppermost

Fig. 15. Pack with Packed Life Boat

i (rig.17)e TO pack the canopPyrs the assistant should nove to

| tie left-hand side of the tables he packer should stand at

; the canopy skirt facing the apex, With the Jeft hand grasp

of shroud 1ines and with the

oud line lo.14 with the jdentifica-
in the midale-of-the table throw
over onto the right—‘nand

and 1i£% up the left group
| right hand ‘take hold of ST
H tion sloeve and keeping it
the left-hand half of the canopy
half of the canopy, 25 ghown in Fig.18.
Then the packer should turn with b
the table, with the 1eft hand take nold of
line No,15 and with the right hand the centre of the canopy
skirt between the 10oPs of shroud 1lines No.lb and No.15 and
Jower the skirt end the 100P of shroud line No.15 onto the
left-hand side of the table (Fig.19)
place the loop of shroud 1ine No.
1inc No,14 and trim the canopy SKiTte
The assistant standing with bis right side to the
table, (so as to face the packeT)s should gTasP with the
right hand the packed 1o00p © ne No.15,and With
the left hand the canopy gkirt where 3t is bent and press
them to the table taking care to prevert the ¢

anopy skirt
from moving (Fig.20)e——

is left-hand side to
the 1oop of shroud

15 on that of shroud
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Sinultancously the packer should place the panel fro-
the canopy skirt %o the apex so that the webbing sevm <o it
is in the nidcle of the table (Fig,20).

Cn conplevirg this operation the packer should Tetum
to the canopy skiri and standing with his left side to the
table take hold of shroud line No.16 next in turn with ihe
left hand, and  with the right hand, the centre of the cznopy
skirt between the loops of shroud lines ¥0.15 and No.16 .
This done, he should repeat the procedure of packing the
panel in cooperation with the assistant as prescribed above.

Tre caropy skirt and its part betweer the shroud line
corner loops, exceeding the rest of thc canopy in length,
should be trimmed by bending up the excessive length and
placing it on top of the folded panel as shown in Fig.23.

Toe packing of the left-hand half of the canopy (up
2 i to the makerts name plate) completed, the packer should

: place 3 or 5 weights throughout the length of the folded
o part of the canopy (Fig.21) and should move to the right-rand
! side of the table together with the assistant.

i The packer should stard at the canopy skirt with his
H face to the apex, throw the right-hand part of the canopy
: over onto the folded left-hand Part and having moved shroud
line Lo.14 2 or 3 cm. from the middle of the table to the
Tight (Fig.22) proceed folding together with the assistant
the right-hand part of tne canopy on the right-hand side
of the table begimning witn shroud line No.l4.
shouldl:eaoz°:::°:1’ folded canopy the maker's name plate

OP Panel at the canopy skirt on the right-
hand side (Fig,22). .
sho“ldT::cza:t1:§e°:it:: :anopy completed, the packer
the right-hang halg oi. t; ez of the cenoBy and overlsp

€ ©anopy by the left-hand half so .

B =S

A\
[

“er base. This dome, put 3 or 5
0Py length (Pig.23),”

Fig.17. Preparation of Canory

Fig. 18-

for Packing

Packing

ation of Canory for
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nal packing of the oanopy over, the packer and

ust cheok whether the canopy 18 correctly

olded and whether the shroud lines are properly arrangeds

or this the assistant ghould take nold of the ghroud 1ines

at the skivt of the folded ocanvpy and the packer should place the
stick under the ghroud lines of the harness free

o the canopye 1f the shroud 1lines ave
opy upper half should

The £
bis assistant W

packing
ends (?ig.?l:) and move t
arranged sorrectly, the 4hole .of the can

e (Fige25)s The packeT shounld take ihe tuo iunex shroud

s and move the packin’

lines of the harness free upper end
rwirt. These shroud lines

stick along them up 4o the canopy [
siould 1ie on top and close 4o each otheT:
yhe excessive length of 4he shroud 1ines caused by

service should be forced down to the harpess half-rings.

5 Eu}l}ng Canody Pack Covgr_oxes (_:mlogy_agd_

into, _Cgﬂgw_

Packing stick
The assistant should remove the velgnts grom the canopy
and put the wight hand through the canopy . cover as show?
in Fig.26, take the canon¥ 100p off the table DPES and take
hold of the canopy apeX. ipe packer gnould gras? the canopl’
skirt, pull it over the cano®¥ so that the centre of tBe
folded canopy coincides with the centre 0%
(Pig.27) and insert the packing frane into the Pac
pockets as shown in Fig. 274 ‘7
this done, the packe’ should g-asP with the b
a1l the shroud lines at 2 aistance of 0.5 to 0-3 % ﬂZE t:
canopy skirt; put them on 3 .. petween the stowag
o : pockets (Fig.27) and with the rignt band cover the cz: opy
| skirt with the pack 0over potton pieces Y the P
i should pass the double getachable cubber sEOWIES po® :e1:res
through the botbom piece portsy collect all- 4he shroud i

Jeft hand
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o - 36 - Shrowd lines Canopy Canopy pack cover

ivto u single skein in the left hand and form a loop around
+h fovefinger af the left hand by the first mark. With the
»i::t hand he should insert the hook through the right-hand
detzchable stowage pocket, engage the hook in the loep and
draw it inte the stowage pocliet. This oompleted, the packer
should draw the shroud lines taut with the left hand as
shown in Pig,27B and remove the hook, Next, he should take
hold of the shroud lines,form a locp round the forefinger of
the right hand by the second mavk and holding the hook in
the left hand, draw them into the left double detached rubber
stowage pocket as shown in Tig.27B.

After the bottom piece has been locked up by the shroud
lines, that iu after the shroud lines have been looped into
the double detachable rubber stowage pockets, draw the shrou?
lines info the upper pair of stowage pockets (Fig., 27B). is
3 oud lines are being drawn into the stowage pockets,
-arness is pulled up to the canopy. The vemaining lengthk

of k¢ shroud lines, after the latter have been looped into
t g S must be equal to the length of the pack.
o - During packing the assistant, who is on the right-hand
slie of the %rble, should hold down the shroud lines looped
irze the stowage pockets with one hand and the canopy in the

pruck cover with the other hand thug preventing the parachute
frow suiiting,

Packing frame

“hear packirg fhe shroud lines into the stowage pockets,
see tha* they do rot twist,

“he shroud lims packed into the stowage pockets,
TeiovVe packing frame from the pockets of the canopy pack
cover (Fiz,28), place the protector flap upon the packed
shroud lincs :md‘tic up the tapes as shown in Fig. 285 Double rubber stowage pockets

! Tic up one eni of the conneoving line to the bridle of
B the canopy puck cover with a timber hitoh (Fig. 294) and
the other c¢nd, to the thimble of the pilot ciute (Fig. 29B). fie

go Pockers

27, Pocking Shroud Lines info $10~°
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'
Pocket conventionally remeved

A

- ~ pockets for sto%ing
- mm.nu _

Commacting line

Fork for packing
the connecting live

Fig. 30. Pucking Comnector Sheoud Line

7
" e

m of Pock
py on Sottom
Fig. 29. Tying Up Connector Shroud Line rcee

Fig. 31- Packing Free Ends
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Pocket for stowing
the coanecting line

Pocket for stowing the comnecting line

Fig. 29. Tying Up Conmector Shroud Line

Packets for sto¥ig
she comsecting line.

Commecting line

Fig. 30.

Fig.
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Pochet conveniorolly removed

b

Packing Cannector Sraud Line

7 on Bortom of Pock

31. Pecking Free Ends ond Canop!

n
¢
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i
i -8 =

ween the knots ghould be equal 1o

i The distance bet

![ 1.5 O Then pack the connecting 1ine into the pockets made
£ of tare and sewn onto two reinforcing webbings 1P the upper
i part oF the canoPy pack cover (Fisg. 30).

7. Pheotng Genopy BIeloxel n_Pack

goyer gngo_?gcxg H
Push the pack to the tanopy in the pack cover S0 that
its side with the end face g1ap faces the canopye plrace the
gree ends of the harness on the pack ports SO that both
of the half-rings of the nharness are in the piddle of the
pack, while the shroud lines not packed into the pack cover ;
re arranged as shown in Pig. 31A. Take
er 1ength equal t0 the 1ength of
the pack S° that the

the bottold edge from the
the stovage

Cord locking device

' stowage pockets 2
i hold of the canopy pack coV
the pack, place it on the pottom of
Jower edge of the pack cover lies on
side of the pack main £1ap and the ghroud 1ime® in

Fig. 32. Tightening the Pack

L pockets are on top-.

i Then, holding down the canopy in the pack cover with
i the left hand the assistant gnould place the packing stick
: d of the pack pottols

over the edge
cker ghould grasp again
T equalling the 1length

across the pack cover
HE Simulteneously the P&

| || the canopy in the pack cove
and place it so that the pack sides ove properly £illed 28
shown in Fig. 2B and B
veingd placed n the

pack cover

o The canopy 1P the
part of the pack co

bottom of the packs tne upper
the pockets should pe on tOP (Pie- 318
chute is posiﬁorzd on the side of the P

\
Fig. 33. Tightening the Pack ’ 5. Tiﬁht"‘?{‘;_?ic‘f
1ighten the pack only with the wooden ipsert 21tted
he pack pottoly tuck up

e corners

S

ps fro® under ¥

inside, Pull the 12
face £lapy

the corner f13P8 of the end smootn out th

)

v
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and 1ill them with the fabric of the pack cover so that
the canopy is packed into it.

Begin tightening the pack with the tightening of the
side flaps.

The packer should pull the right~hand side flap to
the left with the right hand and the end face flap to the
right with the left hand. The assistanty” h_aving passed a
tightening cord through the grummet of thevright-hand side
£lap, should pull the cord upward and to the left pulling
the second cone into the grummet (Fig. 32); the packer should
ingert the auxiliary pin into the cone.

Foxt, with the lett hand the paclker should pull the
Lleft-nand side flap to the right and with the right  hand
the vnd face flap to the left and upwards (Fig.33); the
assistant should pass a tightening cord through the grummet ‘
of ihe side f£lap, pull it upward and to the left engaging . Fig. 34
the cone in the grummet of the left-band side flap; after -~

o which tlhe packer should insert the second auxiliary pin . "‘

into the cone (Fig. 34). {

“he packer should fold the pilot chute, having - x
previoucly collceted and dravm taut all the shroud lines at '
4w ecanopy skirt (Fig. 35L). T

Fold the cmopy from boih sidcs to the centre as shown !
in Plg. 35B and roll up the parachutce (Fige 36). ) ‘

Cones and Locked with Auxiliory Pins
n

.rap the rolled pilot chuts in the bottom piece of the 355
mnin flzp by onc turn, place the shroud lines of the pilot
A chute on the bottom picee in a zigzag pattern (Fig. 37) and
roll -up the pilot chutc completely.

Then start tightening wp the main flap, For this the
3 assistant should pull the side and end face flaps, while . - e fot Chote o
the packer, after having passed the tightening cords through ’ "'”"‘u“”ﬂ
the grumrets af the moin flap, should pull the main flap |
over the conca of the erd face flap (Iig. 38).

dotc: Vhen pulling the main flap of the pack, sce

4 that the bottom picce with the pilot chute
d does not unroll.

0
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Fig. 3. Weapping the Pilot Chute in Kain Flap Bottom Piece

Fig. 41. Sealing the Pull Ring Locking Pia
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Holding back the main fla
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packer should engage the cone
hand and remove the auxiliary

rizht hand; then he sh

the pull ring

cord (Pige39)e

the pull ring

into the co

Atter this inse
in the same mann

cords out of the cones (Fig.b

The packeT shoul!

packing stick

Lock the seco

double cotton
fasten the pri
(Figeb2)e

Fix the free er
by meuns of four

sre secnTelr
flaps.

Fasten
40 the loors
apparatus only

A

The WOV

) aguub Whe 04w

packes

4 trim

, the assistant

ould insert the £irs
ne pulled out by

nd locking pin of the

p with the right hand the
in the grummet with the left
cone with the
4 locking pir of

the tightening
o+t the second locking pin of
er apd pull both tightenirte
c)e

the side flaps ¥ ceans of
nolding dowvn the pack (21502020
pull =izg st

pin from the

the

thread Ko.30 or ¥o.80 and secl i% {FLco412:
otector flap #ith the suristile =z3%czs

fastered 38 3®

instatla
sl
go thaonady s
Jomnediad ¥ W
Xit=3 4432wt

eis DY

1 Lne conopd

2s ¢Z the Lalmes
aps gagtezed ¥ith

Check whether 1Ye hooks of W@ T

b
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P

prior to mounting the oxygen breathing apparatus,
if the horness ig securely attached to the pack., The
of the oxygen breathing apparatus is shown in

chocl

novsrt 1
Firehbis
nount the oxygen breatning apparatus as follows:

Tnsert the breathing apparatus into the pocket of the
paci (Fig.hh) from the side of the end face or main flapj
the lock of the vreathing apparatvs chould be at the
boitom of the end sace or main flupe

— Fig, 45. Amangement of Qxygen Breathing Apparaty &% Pack Supports

fre hose of the paracnute treathing apparatus connected
4o the stationaTy oxygen breathing apparatus should be
yrened deperding on the loyout of the oxygen systen in the

Y‘l-’cc"c}ie breathing apparatus on the pack supports

vie the 1coDs ilocated on the pocket of the oxygen
breathing apparatus to the larse loops or the bottom of the
se with eapron cord 10k (Fig. 45). The oxygen preathing
s mowted, tie up the paé to the pack with four
taper (Fioe 4.

nd 1. Vhen nounting the KO0-23  oxygen preathing
apparatus on the pack for +he type M device,
tie the loops located on the breathing
apparatus pocket to the large loops from
tne side of the KI-23 apparatus pipe
wnion and  from the opposite side to the
suall loops located on the bottom of the
pack base. i

7

Pochen boe e KATE 3
P rutease mechaniss 27

2. Mourt the parachute oxyszen breathing
apparatus, type Kr-27t, on the pack in
conplinnce with the COperating Instruc—
tions of the KI-27M  parachute yreathing
apparatus.

omatic Tome Release pechesive oo Puct
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art - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A06430013|
B 0001-3




-

ol

atic Time Relcase

& KAN-3  Autom Relcase

- IVe fiountin
BOWNBAIE e
T : Mechanism oD Pack
KAI-3 automati
pechanism on the pack of the parachute,
1. Untie the pad from the side of
release mechanism pocket flap (Pig. 87)e
2, Open the pocket flap and pemove the wooden insert
(Pige 478)«
3, Cock the KAl-3 automatl
and set it to0 the required time and altitude

A
KL s st P
b : with the respective operating instructionse.
/ E 4. Lock the flexible pin with single
= i tensile gtrength of 7 kg by passing it thro
P ) noles of the mechanism push and the f1lexible pi
7 . the 1loop of the cord. Tie uP the ends of the thread
' (Fig.h8).
A 5, Insert the bayonet stud of the shaped nut on the
tic time relcase pme chanism into

of the KAL-3 autor
anism plate sew¥n onto the jeft-hand

|

< e VI

KAI-3 time release machonism

¢ time release
it is necessary to:

the KAI-3 - automatic

vhen mounting tihe

|
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Core of cord, XB- 125, one thickness
time

¢ time release me chanism

 Fig: . Lacking Flexible Pin
in compliance

thread wm:;smv
ugh the side
n eye and

hose
; the hole of the mech:

gige flap of the pack (¥ig. mC.
automatie time reloase re chanism

6, Place the KAIL-3
ack (Fifs LIR)

on the mmduo&ﬁ_m P
yd out a8 ghown in Pige 49

Pockst flop S

Cord of the KAT-3 N
ime release mechaniam —= -

: into the pocket

e mechanisn co

Fig. 49. Mounting .r.;_;:.u Automatic Time Release Mechanism on Pack
- ! 7. Let b
H and paock it iwvto the flap pocket in a zigzag pattern.
. n g. Tie up the KAL-3 automatic time Telease mechanism
W as shown in Tige 49B.
| 9. Close the pocket £lap and pull the cmnw&umasm
i gpring to engage 1t iv the flap 100P (Fic. 495 ).
ﬂ 10, Opcn the .E.oaooaoﬂ. f£lap having vu.f‘wo;uww turned B
the pack oveTs
unfasten the turnstile putsons from the side of _
£ the putton bY H:.mmu»:a B

the outside ©
ypward 23 shown in 7ige50.

| the point 1gcated on
the turpstile buttons
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. 1. Drive the splined sore¥ with the loop out of the
tail rut of the _KA-3 automatic time release mechanism
cable and remove the loop from the screw slit (Pig+51B)-
12, ongage the first locking pin of the rip cord in
tne 1oop (Fig-51B).
13. Pit the splined screw
cail nut of the mechanism cable on
14, Pasten the protector flap
butsons {(Fige 52).
15, Tic up the pad with all the ties.
igie: The hose of the KAI-3  automatic time release
ranism is located under the
jrgtallation of the KAN-3
nien counted on the parachutey
ur.fzsten the pack-opening spring, open
stc she KAIR3 automatic tine release
s+ discornecting the hose taxe out the
- in cospliance with 4he opurating
#40-3 autozatic time release
replzce it in the pecket craine

over the loop and screw the
it (915.513).
by the turnstile

parachute hose.

automatic
untie two

ncos us follows:
the main strap at the
gure that

LGB DY
h out. Having vuade
vesrly errosged ireort first
into the correnponding loops
strupse Tho pull ring wust
£3)e ‘

W ans Gf thy Luckles 3 e Til

Grof Bhe LEILLSE [

AR 1

Loeite

Tox
» LOCK covedy

¢ letelg

shi-hano

orlo o1 The shouldel Ltray T
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Fig. 51- Rountisg e NAT3 Asrmted me T2 AN

-

Mornass hee w9t Buce
A

R e
%@:Trj‘:; N

A

Fig, 52, Pecied 7o e H

e

N
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Fig. S4. Putting On the Homess
Fig. 55. Putting on the Hamess.

Fig. 53. Putting On the Hermess.
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@) insert the vuckle of the ieft 1€ strap 100 the
100k naving passed 14 girst hroueh the left ¢lamp of the
ez stTaP (Fig.sh); - B o

(e) jnsert the puckle of the right 1e€ strap 1nt0 “the
Jock in the game manner (215.55).

3. pdjust the harness (Pige 56) in the gtanding posi-
4% in the sitting posit‘.e:\.
and shoulie? straps (3) to g1t the

tion and then check
.
spe walst strad )

Adjust the main
geareT '8 neight ®Y chanzing th
two rectangnlar puckizs .
ghoulder gtraps grould ¢ coLApl-:tely

soce (8) 0% tne

py neans of
The slack of the
the waist gtrap; H

taken WP by
back 1) nust be snifted 10 the extTEe uppe’ posiTicTe
1o the adjustad shoulder st

piece (6) of the back (1) (or
(1) with 2 oF 3

wadded pads)
e strcn;'th of 19 &

with 8 tensil

Se Adjust the leo
1¢h the rectane®s
engs of i

corresponding £1aps (10) or tne ©

1f the harncss is prov
hinder the pilot'® poverents apd toes B
horness BUSE nuke a ©10%¢ 21t witi fre bod¥y
from catching oF the yrojeCt&r»s parts of ihe air
distribu:ion of the Jond OVET
tne parachute unfolds and prevents tre pilo®

out of™the harnesse

o pirs of the

prior o f1ight:

\; 1. Unfasten the PTO .
. Inio doney
pull ringy ohock O sec that
fuston the £1ape
upringn * 100p8 sewn

H
H
i
i

2, Fasten the pack-cpening

to the preathing apparat\xs poc](ct.
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3, Check whether the parts of the parachute breathing : B i LTI

g¢pparatus are correctly arvanged in relation to each other s —
and whether the _apparatus 18 properly charged. T T
4, Checl the installation of the KAlL-3
ze release rcchanisn; sce 4hat 1t has been cocked and set to
the required tinme and altitude. o t
5, Lon the parachute and fasten the harness by means
or ti:c buckles in the T  locke
¢, Check the lock for relinble and correct closing.
io co this:
(a) pull energetioally at the puckle in the lock and
e gure that the buckles are reliably attached;
{t) mnke swry by the touch that the locking moving
7o not project fron the lock bodye

automatic

i

¢
ViI. Connectiny Hozes of Crrren §
BRI A L Bt e g §
o Fpeathtre pniaabuse D w23 i
iSRSy k
Conncoet the 1:0GuU of tl uxyoen prunthing apparatus. ... !
. “ollowin |
tne nosc of the parachut e breathing ‘
1 and port of the
se of the purachuto. oxyren
eufd tpboard oXyien oystuon
side, i
PR L, of e posaeluto oxyren
p b wageen sk, For tnln puss th i
i N St ot
ruin plenp of the puru«xhuta i e iy
v i huBL 6T Lhe udyeen !,
% Gy o St O eane

+ vanietion wewnt the huass ot
st weted plete wf tue
1l '

boeg gk Sa e wl

[FORUEFRE R
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Loager hosa of parschute
oxyges breathing apporatus

Fig. 58. Connecting the Hoses
- of Oxygen Breathing Apporatus.

o e ——
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and of the oxygen breathing apparatus or the left-hand

strap of “the harness above the pull ring pocket.

Remove the parachute breathing apparatus from the
pocket of the parachute pack and turn it round the
1ongitndina1 axis by 180° so that the shorter hose of
the parachute preathing apparatus is let out through the
right-hand port of the airoraft seat pan. Pass the longer
hose of the parachute breathing apparatus under the main
gtrap of the parachute harness.

VIII. Procedure of Folding Parachute

after Landing
bl

Oon landing the jumper should take off the harness, fold
it end place it into the travelling bage

For this grasp the parachute canopy by the apex,
stretch it out to 14¢s full length, sheke and fold it to
£it the size of the travelling bage .

Holding the folded ocanopy on the knees collect its
shroud lines in a slip loop.

chute into the bag in the

fnis done, pack the para
following orders put the parachute pack in the middle of

the bagj place the harness on one gide of the pack and the
canopy, ©anopy pack cover and shroud lines on the other
side closing them with the main flap. Then close the bag
cover and fasten 211 the twmstile buttons.

1IX. Maintenance and Storage of Parachute

jump it is necessary to air and
pack from dirt and
np or sea wash

on completing the
ghake up the parachute and to clean the
earth. In the event of alighting in a s¥a
the parachute with clean fresh water and dry ite It is
prohibiteﬂ 4o wring the parachute.

Tp winter the parachute nmust be cleaned from S

driecd.

now and
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35 a rule, parachutes are dried indoors or in special
dryin_ rooms. It is permitted to dry the parachutes outdoors
___ (in sunmer) provided they are prot ected from the sun light
and the weather is neither wet nor dusty.
ATter use the pack-opening springs should be
rcleased. -
2ve travelling bag must be dried scparately.
Take care that meither benzine nor oil comes in contact
witk the parachuies.
ace in threc months subject all the parachutes in
current use to incpection so as to determine whether they
_are it for further service,
- Toe parachutes which require local unit repairs must
y out of service. ’

be ok

Crirry and store the folded parachute in the travelling
baz only. For this purpose place the parachute into the
travelling bag so that the rigid frame is in the vertical
positior and pack the harness from the side of the pad., This
o done, fasten tike bag by all the turnstile buttons. If the

~-  parachute is rot in current use, it is necessary to open it
and to pack into the bag for storage at the depot.

Por this o and air the parachute, Stretch out and
fo0ld tke canopy. Collect the shroud lines in a slip loop
ard Toll up the folded canopy (Fig. 59A).

___Place thc herness with its metal parts on the outside
botion of the pack and cover it with the pack side flaps.

Place the pack with ‘the harncss packed into it on the
rib into the bar so that the harness is close to the
front side o2 the bag; put the caropy, the canopy pack
cover, the skroud lines and the pilot chute on the other
side of the pack and cover them with the pack main flap
(Piz. 59B).

* Pasten 211 the buttons of the bag and by means of the
auriliary pin luce up the ba; with linen thread and seal
it (Fig. 59B).

0*\

-7 -

parachutes must be stored in premises adapted for
storage.
The parachutes in current use should be dried and

repacked not less than once a month, while those stored at

depots should be dried and repacked not less than onoe

in three months. -
i The MJIAC-1 1ife boat, the KAll-3 automatic time
; release mechanism and -the parachute oxygen breathing

apparatus must be stored separately in compliance with

1 special jnstructions. After each case of application of the

parachute (jumps, packing, airing, repairs, handing over

#rom unit to unit) aund in the event of special ocourrerces

during descent, make special entries in the certificate.
A1l the entries should be legidble and made in ink.
No erasure and corrections are permitted.
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< plich coniroll.

“els contrel RANE-GriPeieiecancoas
10. Checkxing the rate of ceturn %o level flisht
from bank and DILCR veeeieeiecrineccoanans S

JOVERY FACM Balz® button

12, :hesking tae bark angle set by the

navigator's turn control kmobd ceteecsveaasn L4

Xing the altitule compzn=ution when

executin: turr by auterilot control

terieteannan 45

hani—grin cieeeviececas

ion v

S T
15, Checking the ro-io from the altitude |
r::;'?ecty{..‘....................... 46 :
- the ver vertisnl 00 cieeieeve. 47 (r
. the 7215 Z3T0S eeiireernerrnonnenae 57 § ]
P 1 the altitude correctaXieeevecas . 47 |

« Replasing the autopilot contrnl hzn.-grip ...

I. Replacing the navigztor's turn conirol knob..

Replacing the control Panel evieeeseeessss

Replacing the BE-537 erecting cut-out switch
and: IDVErter eeeeecccesarecnercancronocnnnnns

P

IIT-%I. Replacing the I3

2 compass gyrc unit ...

III-2II. Replacing the servo uBitS eeeeeeeocoa.

TII-XIII. Replacing the feed
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e

The zuiopilst pre-flig

L preparanion mult be perf:

tefore o £light.

: If several flighis are mude’ d

¥y ond the Lsutonilot

oyperates rel

#bly,- perform pre-f1i.:h

¢r only before
tae first take-off.

pre-ilight oreparation inclu es:

Ixternal inspecticon of the auntorilot uriis instulled & plices

essible fer lnspec;un. Inspection of tie units ins.;llel in

hordly nccessible places 18 performed +ing cut the

reriocdic maintem:nive eperitions or repi area T these

B ts. .

i t) Checking the o} gized . o

i

i .

H ; ‘
i i

v <n externelly inspeciing the wutorilcl unlis, proceed us .

) meke sure that the seuls arc RN vroken;

b) examine the uniis for freelca from extern.l cu

c) check tre shook mourt £or conpiition :nd units ror sesurivy

of attzchront:

) caeck the units plug comneciors locking.
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PR AT

2o check the operatisn :f ki

folicwus:

=} Unlock the conirolo.

b) Su,

pres.ure ts the hydrurlic system. .

5} snifoh on “he i3C eircuit breakers and switchies required for

reraxtion of tre zutepiiot and =1 gyro. flux-gute compuss.

d) Check the contruls for free itravel i))‘ deflectiing tham I

« extreme position t. ‘he cther.

e} Press and, -fter synchrosizing, relc

“LINTHERCHIZING® buttend . —— to

I) Set the "CONTEOL DR

% selestor: switel on the

pzneloln she "PILUTY position. - SEate s = - ; ' i
g) Znrage ¥he serve units by the switch on ‘he 3.;i6315—~§—"‘ ;I
instruzent panels ) T é % 7
. i ‘ 7]: R
2. Checking by Autorilot Seiiching un ane Steriing the lusopilot ‘ i
PR B . - Pt

Set the * * switch or the control punei 1n &

In 20-187 ses. the amber "RD - 1ighz-on

should come ca. The rmber light steady 1illunination

ibe starting 15 conmpleted and the 2utopilot is ree for cngagring R

the servo units. — . s I3
’ g T . s b
wracy of the i'b-% mester vertical grro erection i

Check-the a:

the in<icator, located on - sontrol panel, -~

i4i%h ‘the atrcraft in level flight posiiicn, iae imiicator

pointer should neurly csincide =ith the zero incex, with the "'.;ITCE!"
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R

in_ine. sypchronizias Yadas

spefubion iR the syackronizing

o light o‘n t}-.’e coptral punely deflect ,

nnce, observe the ambrr 7]

ins the controls im turn from one extrone position o the ctrer. in

cose of chirp ch.nze iA the contrals position the Xight must go cul,

¢ comiruls ..'f;up"mov:.'x;:, the Xizht. m “he after chec"(— .

e conuroals in

positicn.

control

than

SAEY purton. Tae grecn "AE b

Sl thatow

©.2. Cheek the sigzrls

t " s e -ere unit
syzo) : campuss rre wnit. T

UPR——
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2) Iress the '

sllet!s or

tor's station, . i . L L e

b) Leflect tn tucn

o sempass gyro unit ot

5321l uagles {within their sheox uhzorbers limits,

must move slightly.

3. Cieck the transmissien of si

1s from the alsltude correcior,

its switching on. and off. Iress the sutopilud "GHM butfon. - - -

irass the altituie correczor Ly} swi

ing but¥on. The green

izht, werping abeut iihe

zltituce correct

swilchiag,. comes on.

Huving connected the - Test unit to the ultiiude sarrector

s line holes, muke ur & ;ressure an. vasunm of +123 am.l

this case the contril colurz sheuld move. I
i

“hen pressirg the “CI0 buiten ar seflaectt

csntrol hand-grip-in ihe Tongliudinal 2irestion, with the autcpilot
U, the green light, warnin: atout iie zlzitu.s corructor switching

on, should go out.

6.Checkinys the suiopi Crere

I TRl

Check to see that the “I¢

tre centrol ponel is set In T" positicn.

Teflect the autopilot control

hAun -grir for the risht and left
oank, climb and cescent.

The deflecticn <f the sulepilot cenirol huni-grip Tust result
iz ceflecting the conirol cylumn and the cortrel wheel in-the proper
directicn. o

The control peculs, wiik the autopilot corirol h.nc-grip def—

|
!
|

lected for bunk, should be set in the

sprreximately neutral position,

ané the control column r.ust slightly ceflzet bucks
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,gwmu:-wwmmﬂii

veflest the conirol wiecl for

the rignt and left baak by the

autvpilot contrel Aant=griz. Get the . "ICHTIOL TANEFFRY selecior

swltsh on the coniral punel in the “Y.VIG.T(R" position . The amber

1" 1ight on ize control panel muet’ come on. The

contrel wheel must roturn to the Tiaile pesiti

laflectiva of she nuvigater's tu-n wontrol knsb fcr_j:he Tickt

S SO B S TR sn0uld crnuze h. countrol wheel proper deflectirn.n
: 35aWral kNSt i ero. et thn

or- wwitch on tue coptrel ranel in lie "FITHTM-

Lae "FITHT

Le sytopilot v

3t the controal wheel fon i

column for climb. :ress the '3

o vhe iile's inetirument ok

The wenirsl wneel anc column shouli reiurn we ke neutral £0S1n

o Press the sut

ceel for the 1o

o e

The centrel wlowl uae column sk

RSN

sve meplisnds cheoel, g

eeuiten—und-defleato V| the coniinl

~onirol hend-grip, - e

_Press the =uto, 1ict

7 butien. eflest the control

T ke right and the coniral column for uive s tae zutopiiot cunsrol

b,
{WOGVERT PRIN MK b

uticn on the ;ilot's

held 1% ia tiis rositien




returns te the ziddle lumr must remain d

lecteds Eelsao e s _'buit,un. Using -tne sulopilot

control hanc-grip, 4eflest the control whéel wnd control columa in

the opposits direciicn ond repest themvéllg; having pressed th

“RICOVERY FHOM DK button. The control wheel must relurn to the

riddle positicn und tue contrel column mush renaln ¢-flectad,

_}?nganina the_sutopilot

Press the zutor ilotr"!?ir’;'-"' button.

Switch o1'f the ’T"".L“‘%'?‘dtch on the control panel.
Switch off the "SURVCLY switen. =

Cut off the hydraulic systen pressurc.

lock the controls.

T»Il. ifter-“light Inspection and X of T8

ter-flight checl 1s performed . .fier each
specifled in p-ragrarh 1-6, ection I-I, * £ht tre-

roeration of Lutopilot™. I severwzl fligixts
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PART I

AUTOPILOT CONTROLS ADJY
CHEC: OF _UTOPIKT Ii FLIGHD

Checking tue Autopilot

Before sterting the engines the pilot must:

) “ake sure that the “FO4ER" switch on the comtrol panel s in
the "GIF* position. i
' b) Set the "CONTRCL TRANSGFLR® selector switch on the control
penel in the “PILOY" position. .

¢) friteh on the circuit breakers and switches roquired for upe;- i
raticn of the au\tg;=ilot, Th-1 flux-gate corpass and hydraulic - ;
crstem, : . i

ES) ck the controls .n¢ check tzem for free travel, Zdeflecting:

2. 2efore_starting ine _cnsines tho navigator musi:

l

. {

turm from sne extreme positisan to the otier. l
i

|

i

Make sure that the turn coatrol knob is in the reutral positiun,

EX ifuer starting the engines_th 1ot must:

2) Switch on the "POWER" switch on the control panel. tngage
the servo units. In 1-3 min. the ember "RiLLY" light on the control
panel stould come on. B s

b) Press and, after synchronizing reléaae the TUK-I compuss
"GYHCKROAIZING™ button. B

¢) Check the MVG for correct ercction by the MVG indicator on
the control panel, pressing the "PITCii" button.

Before and after pressing the "PITCH® button on the control
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o ~

muygr ("

_the neutral position or approximately so. - .. 1

panel the indicutor pointer must be wt the zero index. The green ‘

d) Sharply deflect the controls half way {in turn). The amber
"RIADI" 1ight on the control panel should go out, and after the b
controls stop moving the 1ight should come on. Set the pedals im S

ROTE: “hen d:é:lecung»ﬁe peduls and the controlr whecl more s

‘» than 2/3 of the travel, the zmber "RZADYM light on the

control panel may remain off. ) i

e) Lisenguge the autopilot servo u;xita. The amber "BADY" light
wust o out. Press-the autopilot "ON“ button. The green “ADP ON™
1ight on the c&ntrol Ppanel must not come on. . |
By applying a forcé to the controls, make sure they freely move. !
‘ngige the servo units, the amber "RLADY" lig)xt‘r.'.ust come Gn. v

£) Tress the Qiatgpilot #CI" butten. The amber “iiaDU" lisht on

i
the control pamel must go out and the green "Ai> GN" lighi - come cn. i
In this cusse the control pesdals may be shifted towards neutral pesi- |

tien.

_— - i

Iy zpplying & force to the-controls, ensure thut the servo units

are engaged.

(The servo units prevent the controls from moving). Le sure 4that
the controls can be overriden by deflecting the control wheel,control | !

column and pedals in turn.

g) Deflect in turn the @utopilot control hand-grip for the right

= and lef;t banks, clinb and descent. The control hand-grip del:lv;cition

_,e_d,J'nr__hank,_',the pecials must be set in the approximately neutral

must result in deflection of the control wheel and control column

in the, proper:dl.reetl{un. %ith the autopilot control huni-grip deflect-

position. Keep thé control wheel and the comtrol column cdeflected for

benk and altitude.
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TR RIS e

1) Press the *Ri  button, The <o

and the contrnl caoluan mnst relurn te the wpprovimate

tion. The green "

should come. on. . —

Press the autopilet "OK" bution. Using tbe autopilot cunircl

hand-grip, deflect _the control sheel for the Tight or: l¢ft baunic.

b)) Pransiet ke contrcl $o the ravigutor by setting the -

TRANSFER" selector switch on

position. The amber *JT

.neuntrsl position.

should come on. Whe contrsl. wacel shoulc

and ©j% the altituse oorrector 1icht 52 cut when

the cenirel

. pressing the 7GI" button or trenslerrin,

[

o th

4o After the nuscpilst conirel is.

he must:

4} Turn the antonilot Lurn contrel kaoh Lo the rig

for the lelt bank, Iz this o ral wheal shoulw
v:e proper directiun. -

T burz.

Leave the conteol w,

b) Press the 7 v butteon. The

musé return to the =y Lorn -
urol knob ot z’erm o

5. The pilct -

L} 3et the "CINTACL TRANSF:R® sclector s control

panel in the “PILOT™ position. T R+ 1ight on

e amber “COW
the control pinel must so cut. . R

Press the autopilot "ON® tu%ton.

sorrector”),11zhs on *he sc papel

HOTE: During; the eck as specified irn prraz 5 vz
prasers s -




) ohserving the scntrol panel.
. The green AP OF® lighs shouls 16 the nmber
shoulra" become 1lluminatods .

¢) Check the controls for free truvel by dcflecting them frem
one extreme positvion to the oiner. ifter c!zecking‘,, sei. the controls
In the neuiral position. !

a) »'.)isen;—;«.;e the auiopilot servo urits, The ™ o crber Iizht

zhould 70 outs

Perfcrn tayying, take-»£f ead lan 3y vith the

pilot power supply on but with the

If tae autopilos 1s rezeatedi,
1aan 1 sirute the anber ligrt on the contx

aff. In this case press the "H.V.G. 1327 buttone

If the Ll-2is

quirements, never w

II-1X. Flying tize_aireraft Under AlR-200 auverilot Control

It is permitted ti’ use the autcpilet within the zltitude ronge
o 1,020 to0 16,200 m. af I.i.5. not less than 320 ka.,/hr.

Engage the autopilot at the bark and piich wngles, given 1u the
£light orerating 1nstruc¥1ons, but not exceeding 36°.

when flylng at ap zltitude mcre tharn §,000 =. and under acverse

 wenther conditions, with the sutopilot engsmged, make turzs with 2




the airsr.ft is

or descent the

wircralt muistalass th i in ihivh 1% was, -
f

g aaxi_;aﬁt-llat.

egaidng the vequired Sy s uiiuce but ret legs then !
* thorovshily trim thc

LoDy an

¢ IDaLass;

hronize the (3

e the avitopilot serve unis;
rress the aubonilot "OR“ button on tho Iliot's .
smber light sheuld gz¢ aut, 20 TEE L

shoul’ come:om.
LY It more preclse mointeniroe of alsitndg an level
in: the

%sh on the altitude correster b [ rescing the

{altttmbessorrector) britoron the contiil
“RE* CoJttdnde corrvoi.r) green iignt on
\

this ;:dle T
paiscl must cerme on. —
with the altitude corregtor on, 1t is ,ousible o noconplish
turns uting the pllot’s control hrinl grij. -hen swilehiagl ¢
verticul speed sheulu RSt exceo. t.9%/

iuve corrector, the alcor:nit
the ¢iloi's coutrel hama grip azflected

Zewr in mind that, with

" for climb or descent, the cltitule corrector is wwitcha
r 1ight on the comtrol

tisally and the *BX" ("liitude correcter) .

wunel goes cut. .
To switeh om the nltituce correotor
sontrol

tn lovel flight, set ihe ‘pilm,';;




.rector switcned on and off, and flylang with 'the cargo Goor ojen.

.n

. established heading. I% ls caused by engaglng the cuto

and pie;s the "BX" (Altitude correctox) button on the control punels
~¢) The zutopilot permits chunging she fiying specd (wcceluru-
tion or deceleration) without retrimming the aircraft by the trim—
=163 within the ringe of 50-€2 km'hr., both with the ultituce cor—
-4) When péri‘ormiug a level L'li:,nt, climb or descent, il iy

ernl

en that the autopilod Joes not aold she t on the

aireraft tanks, £ hold the : L on the estub!

1evel f1isht, affer the smusepilot IS engey i, 1t is recomrmonice to

3.HEY buiten (1 “he pilot's insur .

ment papel; i

bank. -
A 4. When disenguging the zutepilot, thz el

may Jeck due 5o chunge in the aireraft trioming.

Po avoid this, it is recommenies to di

the autopilot perinuically »n. to retris she
airecraft, -

2, If th~ aircraft S.G. positlon wes

due tv the curge, JIvop,ncceleration or

cuunteract e

for pitch, ni‘terha.c«’:ele:-:fting ar <eceler,

the aircraft with the antopilot engugeu. and the

T altitude corrector on, the elevator may jerk.

e b . 5SS AN <.




‘2. Control from Filot's XiP. Control Hand Grip

o _make turns th;: a‘iibt nyst:

a) Deflect the pilot's a.F. control hund grip for tae rizal or
1t banky ¥hen the alrcraft reaches the requircd bank, return the
control hand grip ‘to neut;ul posiiion. Yhe uirerafi in & stable bank, *

‘e 4 coordinated tYurn.

b) ?:‘or recovering the aircraft from turn, recuver

a5t

Iron bm?‘.\: b: deflecting the autopilot -control hunz erds in the o3
sation. |
fver the turn recovery press the

ng the aireraft back o swact level flight pesition

: perform climb_gpd_cescent the pilot must:

) Detlect the autépilot.control be ¢ grip for giimb s» 7
.ircraft rezches the:requi
)_i*.'e, smocthly release the :;l*.ﬂ!ilcﬁ contrel hand gof:
r2l nosition.
sdrerafs, v.-i&vh the piteh ~ngle settled, will comriave
b} 5 vring the alreraft te 1eval £light positior,
1lot conirel hand rip in the oppasite Airecti-n,
¢} Before performing zn extendud climb or dqescrenty wnicn o,
ccnsiceruble chunge In *he engine ruting
(ty *he aviopilot "OFF™ button), obtain the required snzine

sel the reraft for climb or descent at the reguircd
: G

the airer

uft with the trim-tabs and engage the autopilot by the

f47 LUTAGING® button.

The_pilot T
The_pilot_mus e

Remenmber that the sutopilot

control hand grip deflecticn angle

Zor the right or left bunk, climb or descent {8 proportinn.l ts the




{3

e NORHT U whin cnzering‘

rate 'f!'-:oll ¢ nitche

i)

control pekals -

3o AAXCTALE Cenirol from livhgaior's fuep ob

the neutrsl podifien.

Bie Tejuives

acorcinsied tur

B U ostop Tusilac) Tooover She airarifi

lon ls

fhe muviguter -

must moke sure thot the turn control kmoh fs

Tae_pilot

n.

telector swit

must set the "’ WL TRas
conurol panel in the “FINOT" pasitiza,

‘Phe "J0ONTHCLT wmber ligat on ike contrul

“ARNING: Witk the turn cerirol _knzb tu

ilot

rermitied e rzet o

swiich to the ¢ s

St oon

p.nel

rnad

PO




2310 _oni tre n

%ith the turn ceniral
vrtton_ cnlyain emer

acsitiin. -

&, Reiy;

navigal

! In *his casc the airerafi will be o

to n pasiticn corres

ter the zircruft is returnes

carrectsr is switchel on autonaiicall;

cerrecior) iight on the contr

PURN TG LUV B

enguged (the gv

cannot be controlles

aavigator's turn conirol

after lhe ailrcraft is r=3

filight condltions, press thi autopilot® it Luvion on

coniroi.

control hund grip to obtzin

- Atter the airsraft is brought bask to level I1f:nt wn

Plight caniltions, to avoid jerk, during piten contrel, o

5 of fy, 1% 18 regemienasn. o nis

the altitude corrector switchin

:oaetor {led

the autepilot and trim the aircr.ft belors rressing

"GN® buttons




Ta cisent:

riiot must pre ihe anto

saging button en the contrsl '-':bt;-:l.

Before lantin; ciserguje the wutopilot’ servo units.

puturilot-is not pruvined with un zutom .tic Tevice

18 it falls in ‘J'li,_;."t. when tae aircrord

rese of 7

iish o= tank, dis
sne sutopilat, bring the niver .t to the reguired £
the alrcrult without ing the wutoul
of the ~o-iner fnil in fii ht,
5, ot rirst the autopll Aresaft shary bk
o thr .Aei; i

isenpgasing or overt

the required flight condition
emplcying the nutopilot.

the autapllot -ajust sht, given in
raragraghs 1 iyplenl f:xsk mny »e perfcrmen afiter rep-
1 g the followtin: unita: co:xtroil wnit, control puncl, T
mister verilon

1 gyre and feedback tramsmitter in uoiorsance with the
instructions for repl

cip: the wnit, after testing 1t on the
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= %2 =

The a2utonilot adiusimert consists in seléutin; the preper position

~. the een*.’«-ing_;a';er.ti ceter ""—"(?’;it:h), ng(9R
1) .on the F1lot's control zunel ‘o make turns with minimum ‘slipping
%o return tne uircraft Yo level flight by pressing the "ALTURN TO

s FLIGHT T Bution.
Iying: time, reuuired for ;ﬁamplégte_adjix;s@gtqplpf tb_ela;ut

the rreset flight condition,
time for

is wboul arp hour {without tuking

ation the c¢limb and fescent.
1o adjusi the sutorilsl in a cobplex Ziight.

Jermities
110t 'in ceeordunce with the autopilst

riven belowa




D i -
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70 the crew-of-nirersft-Novoiciens . for -r,_,& autopilut :

Tem fligat v v 496 .. C

Stment

008,000 7 and 350370 Jm/kr Lodeoe
to-level-filght’

trim

ke airuraft w:th ‘the trim tnbs und aajust the return~

_,ccntrol systea prpceeding, as fallons. -
PRUCGYSRY FROM

a) Press the autopilot "ON® button. Press the

ARG button for 3-7 sec. Smoothly rotating the "K* {Bank) potentic—
ter on the pilot's control panel, set the aireraft in the zero-

i
i
i

vank position aj:d ad just the‘rejturn—tc-lcvel—flight system in pitch

in the following manner:
- push the “RETURKN p¢ ZEVBL FLIGHT™ button.

T After the "BE" (Alt.corr.) light has become illuninated press

~the autopilot "C(N" button. = -
" - “For finer adjusement of the return—to-level-flight control sys— b
£ the altitude corrector as follows: ;

tem cut o
grip in pitch sires—!

t's i.P. control haad-
ni1Em COR2." light goes outh

ALT

~ 7 7 glowly move the pilo

" _tion threugh a small angie t1ll the
Just at the moment the 1ight is off reknrn the ccmirol grip %o the

neuntral position. when the ‘ii(;ht goes out, a jerk on the elevator

contral may 00CuXe
Smoothly rotating the "P"
a1 speed to zero

(Pitch) potentiometer on the control
panel decrcase the vertic: (the zircraft descends |
ed clockwise). . B

en the. potentiomater 1s turn
ed proceecing 28 follows:operating

“n

Check the adjustment uccomplish
bank the aircr:

“Ehe pllot*s control griDs oft to the left at 10-15° o
cend_at a rate of about 10 m/sec (the pitch angle being about O

e

< e e vy

e

Declassified i iti;
classified in Part - Sanitized Copy Approved for Release 2012/01/( DP80T00246A064300130001-3
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eorni pund grive

Eliwing targugh 9 o

autles «ith the

o eveluw

rallesin: instrus:

g e ey ey g
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incicator (£111 in Table No.2).

B ;'xix'speed of 1.1-1.3 of tue minimum speed for tac é-iven alt‘rtm?ek.

. —with_the ualtitude corrector OFF.

" tion in yaw, roll and pitch.

te compuss, TN-57 uireciional gyro, rate-of-climb ipdicatoTy
!

:1timeter, airspeed indicator sand J¥[j-35 electyical bank-ang-turn

III. Test the autopilot for proper operation in ‘straight ani

level flight at an altitude of 0.9 of the service ceiling anl ut =i .

2) When rccovering to.straight snd level flicht pusition 2t o

tiven altitude and speed, thoroughly trim tue alrcraft and then

presc the autcpilot "ON" button -and press the “RaCOVERY FROY I

button for 3-7 seconds. Proceed with level flight for 5-7 minut:s

R)ﬁgejcrmine and evaluate accurzcy of the aircruft stzbiliza-

c) Press the "ALT.CORR.™ butten and keep the uircraft in lcovel ; !

£1light positicn for 10-15 minutes. Bvaluate accuracy of the ultit

stabilizetion of the aiForaft under the autopilst control witk ke |
A E - i
wliitude corrector ON. : Ty

To evaluate the aircraft stabilization accuracy observev('ﬂ-:———_—;

I wing inst:umcnfs‘ and units: . '

the aircraft controls, ATD-52 artificlul horizon, -1 s

TI{-52 directiomal gyro, rete-of-climb in:i-

te compuss,

cator, altimeter, airspeed indicator and 3¥-53 + bank-and-turs !

indleator (£411 in Table No.3). . ;

d) Moving the piloi's LoPa céntrol hand—grip,ne:ccnd the aiz-

crait. -Operating the bilot's +.P. control hznd grip brinmg the iir-
craft to level flipht position at on altitude of 4,900-5,000 ..

Disengage the sutopilot by pressing the autopilot "CF¥* butt:ca.

ration in turn at an altitude of
for the

IV. Adjust the autopilot ope
4,000-5,000 @, airspeed of 0.8-0.9 of the maximun airspeed




B iRt 8 s iwran Lo pYEss Ake

=)
7

LhelesishlT

L) switch. o 1lot MiN®

sutton frr 3~7 setoads

e altitude corr

¢) oparating the 213, lewer the left

2 of the airorafi . the bELL pusisisn of ume

Vagi- and-tur

ition

— r on ine ol pancly ¢ 2 % the
mers positfen weithin

R - . Ke¥s: 1. When th

cloekwise, U

senwery frow o warp the roicer

e

22-30%, hecl *he i
tnll and verticil si
(for 20-30 cec.). ieeover I

9, shoek <he nesisiep af

£ through 25-

e ?2 ~teirn dudicutor ball und vertical speed.
- - if ﬁ'equired, read just- the side-slipping ty the ‘HT {uirection)
A % rotentiometer so tha;s B 55% bank the ULl netlectiop towards tho

AT fB€ Tull Maneters

beok wowld mot Gseed  kalf

Sbtain the iaidll. .l3itule Tunier tze auto-

Recover fron ban
7z awitch on the ltitule
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- _bank ané bring it into the right benk {ey 'tur.'.inz the L.
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Lower the left wing through 25-30°. (If the alvituce corrcctor;

s switehed off ot the moment the aircraft begins banking, sritch

" button).

n az&in by pi‘éssiné the "ALTLC:
Ascertain the DiT-53 = bank-and-turn indicater ball position

- At

and established: altitude. ‘ ; EE i
éhegk wkether the aircraft is slipping or the altitude chu\gedg
lurinz a right twn with a 25-30° buzk.. (sniting of the ball
+tomurds the ‘bank should not-»éxcef;d 1/2 of ‘.:he ball diameter).
—~ithout recoverlng_ groq the right turn, transfer the aiﬁopilat-

conirol to tke nuvigator; this dons, the uircraft should recover

from bank. . ; e

Ts‘l: ‘the aircraft ® in turn from the navigator's Vca'v‘*cl.
) AA.\f_ter the aircraft has recovered from bunk the navigator
must bank the airerzft !to‘the léft by turaing the navigator's turn
cag,tr;r- knob full way to th; left, the pilet must determine. the

tank-gmount, check the 37{1—5{"5 “fura-and-bank incisctor ball

rosition ané zlt;‘..tuée obtained. R

“Pae navigator must make the atrcraft recover from the left

krob-full way to the right). The pilct must sscerials sne izt

back amount, check the SFi-5C bank-snd-turs iniicater tall Fosi-

tion =znd sltitude obtalned.

mhe navigator must move the turn cortrol kact *o the neuiral

position “io recover from bank.

Znter the test results in Tible Ho.he ;
“‘whe pliot must set the control transfer swiich to the TICT™
position. ‘ ' - °
- sengage the autopilot. . . B
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1. Altitude

-

V. When aujusting the autopilot in flight, the orew must complete :
the. following fo. 3 ft .

Alrcraft Koo

Return-to-level flizht mode.

rms: B R

RECORD
of autopilot adjustment flzgﬂt results
’ L

D::.fe

I.4.5.

Table No.1. i

2. Altitude

iccuracy of the alreraft statilization under tne i

fhannel L. Parameters Verticzl speed | ~oCUracy
. (initial angie) | Requirc:i |Actual
== e e - ,
From dive w/sec Levclx) e
riteh o — s
From climb n/sec fiight
Left degs +1°
Bk
Right decs /
x) NOTE: After the alrcraft 1s returred to level flizht
the altitude is maintained vo withis + I0 m. Co

Todaie

in straight and level flight.

Declassified in Part - Sanitized Cop

]
Shonnel Heading Bunk
H degs ) (degs).
sars] oot sequi-|ootue]
Turameters | :‘cquig-lm sl 3
. N e}
= !
Gicbilisa- ] i
ticn acou- ' i
«% £0.5° i
| |
i i
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3. Altitude

Accuracy of the aircraft

control in stralght and level flight. .

stabilizztion unier - -the sutepilot

Tadle ko.d. |

Chaanel -“pirectia | Pank (degs)

: Caegs.)

:Ititude :
oo Ywith nl§§ i

Requir-|Actusll
—_ed

Requiro; setunl
“ed H L

T

Turns performed from the

wtabilization 1711:2;;3_‘,_»7
aceuracy +1 widgth
of rt.!
Herno |
ingex .y
i

4. ;qtrﬁude = SRR ST

-ilot's “anc povigator®s scatrols.

Rable iHn.k. |

rarameters R Vertical
bank change in =t
B . © flight conditlins
Pntrols i with zlt.corr. iy
used

Tilot's A

" Regulred s

sentro} X
i
nond-griz
Right .
:
o . Kot i
1gator’s, Left Kot mere ) - _jroze

R than ,..";z: l

; turn control o e 4/
. R - “2 Bfsec bal?} .
vknob - Right N ctae . 7!

- Pilot

la‘_'igatgr

CIA-RDP80T00246A064300130001-3




III-T. Insirum nd v

precision 2.5 =1th s¢

r havlag o degrec

volin

of up to 10 v and inner resisturoe nod less th 1 .Yokw/ volti.

2. Turn table ond specinl brackes for the medter vertical

- installotion.

3. ;gular velvelty Su
yro installatien. T - i . H

k. 63696/025 milt-{refcrence unltl.

ure. deiluction of the aire

S wpoeiud gr

“surfaces 4n the pl

wove liste! ins

+oand unirts fexeo

¢s) are eompries: in i ad-To wtopilot i

test wguiyment and tedls o

2iicat

IITpil. asin

placcd @ust be arduotetl and S

. a
The wutopilots wf.nh’,.unﬁ T

uncer the followinz ‘vond iuions:

Le TR VL

ce snould

1. atreraft electrloesl systew suppl, V7

¢ syeten sninld be 607to 210 viam.,

Dy lressure in tle

&na the culie Siuld emperature curing the ~dqjustment should
not exceed +70%C. - _

rature sheuld be within ihe 2.npe of

3. n ambient alr &«
2.
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*b:uxt“tbe £xis of the chnrme" t.s'ed.

6. Remove the I‘Ez(-; cc':l; 258 ﬂvro unAt and 1nst. 3 1t on the

.Jrn“t ‘bIe. ’ : )
A' 7.» »om‘ect the naster ve*t‘cal Zyro, r 1te zyro &and T¥E-T
aem; xss £yre unit fo the autorilot b' Gd.b..%s-
3 fore checking the autorilot a»cc"‘ing to this instructicn |
foxcept "n.ra.III-IH,j)”arrer zuy of “he units. is repl.ced, -:ner;;iz-:E
eyre flux gate compzss and turn on the
switch on the control panel. Synchroni: i
—'uni—"-by preisir;skther synchrémii.ing buttcﬁ on the instrunment
‘punel, - ’, F <
m—tae—m—s&er vertical gyro in ‘the lcvel positicn for :.hich.
~.;.;m.-c wi’ch the gutcpilat power supply on set the turrp t:bie with
ter vertical gyro to the zero position according %o the 3scule
sno—turning the iable legs, aijust the indicaiions of the
+sltrnater connected in due sequence ic the *T-cp® and “F-cp” termin-
215 sn the control unit foce side so %that they do not exceed 0.25
volts; with the master vertfczl gyro in this position the M.V.G. in-
dicator pointer should be approzimately 2t the scale ®zero¥ mark
“when the "PITCK" bu‘tun 13 pressed t\nd raleased.
" 104" The "COD-T-\CI. R, MSPER' switch on the. control panel must
always be set in the "PBM!' position durins all the adjuatnent




Declassified in Part - Sanitized Cop roved for Release 2012/01/05 : CIA-RDP80T00246A06430013000

“ . 43, ittuach special gauges on the ‘._‘.e.ons, ‘.lcvato' an€’ Tus er}

3 'hene g,au-ves pex::ut "u:‘.su"‘l.ng i

control faces de-leotion 4in -the”

given in 'IA—II. .--G,iustll\en’l> canditicns %hen- replncin:
other u.u*s observe anly the requxrements r«ie:rﬂ.n& to

. the given unit tast procedu.re. . i : i

iII-IIT.

1. Checking the autopilz)u sl'l*"hing one Ja— =

Witch on the ";CTL’R" switch on the' ~on‘:rol panel. ,.:‘ter the

erp!ratmn of Ji)-180 secs the 'Rxlu" amber light on the conirel

u4 the Tt

The stable 1lluminat:

utcni}.ot is re.zdy for enerzizing the sexvo unitse

(Br-ff‘re this period is completed the umber 1light- o,

come on). : T : . : S

i
. . i

2, 3Betting engapenent angles R i
!

Install the master verticsl gro on the turning tcble as cescribed

447 Unlock the coatrols. 3u5.1d up a pressure in

in paragraph ITI-II,.
the hyc!raulic aystem. with ‘the master vertionl aro in noTisontal

the autopilot bj i»resginb the -'m.m.u TO L}J:

no:iticn, s-ﬂ.tch on
Bf nea.ns of the "&% (Bank) magaet!.c anp-i.ie: center— i

’LIGM" button.
etar on the control panel set the &Llerons in ﬁéutru}.

1ng poventiom
rosition. Set ﬂxe e.

5

lentor to the neutrnl posmc'n—by

Declassified in Part - Sanitized Co roved for Release 2012/01/05 : CIA-RDP80T00246A06430013000
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e shouls ﬁv-;

virtlesl L11% ng

vrol panel will gooout.

1 Cunnly pve .
simetely neutral positioa. mapply pressuru b

LS8 : sfton.
stem. Press the MROFLEN Tu I b buttlon

ivass the autopilot "LN* butien.
teflcoting the I ¥4 ZOEPLSL YO uni%, rutc gyro, FVG wnn
teflzcting SREY Fo” unit, :
; +rol hand- E 3 4 ir stens i-8 of Table No.t
~atepilet control hnnd-gz-‘ip és spe\.iir‘ici in sf"‘

¢Lserve the coptrol. surfaces movement ciraction, whicth sheuld co.r—

resnond to steps .4-8_of Table Ho.i,

Declassified in Part - Sanitized Ci roved for Release 2012/01/05 : CIA-RDP80T00246A06430013000
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dx,e"iﬁ.ed ln

et the "COHIRCL T'(ANSP"‘?" selector
v‘t./vx'om pos‘.tlon ’L‘ux‘ning )xe n..vibzxto

able Ho.1, obscrve the control surfuce.s movement':
observe-ﬂm eleva‘cor au

')osition. Fress the autopilot ("(,L ")

o the v .
switch _n_/_contrr:l panel to the

s turn control knob as

nich sF"uIE" orrespond o step 9, Tuble No 1. k
cc}. ai‘t ﬁmrrcctor button. (.reaﬁing vaouum in thé'

nent which ahould cor-’

ne bydrau;i ¢ pumpe

Tablz Yo.1:

movement

‘tirectisn of sontrol ...
surfaces deflection

A4 TYH~L compass_gyro unit for

Declassified in Part - Sanitized Co

right turn ,(plo;vﬂw

Rate gyro for right turn.

1.VeGe for ri;,ht bank —

Rate gyro for rigat ‘bank.

M.V.G. for aiving.
Rate g:}ro-fo}v(ﬁ'ving. e
AP control haﬁd-é’wx‘ip for-

right bank.

“eontrol.column backward.

Rudder to the left(left pecal!l

| ferward).

Rudder to the left (left
pedal forward).

Right aileron <own (coﬁttol
wheel for left bank).

Right aileron down (control’
wheel for left bank).
#levator up (control vheel-

-cnh;mn backward).

B Elévaﬁ;ér up (control i:hee};

» »-'column baéb‘vard).
Ri.ght aileron \lp.Blevator up.

(Control ‘wheel for Lg:t bank}

roved for Release 2012/01/05 : CIA-RDP80T00246A06430013000
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iirectivm of triasmitters

-}'Lign' of control surfaces '

and zutopile$ controls

defivction

verient

i contral hand-grip. -

sLor aitiving. :
; 1

Elevator up. &

; wyigator's. turn contral: . o

: knob. for ri{h‘t bunk. . trol "ahce\'l Tor :riu;lit bank, control.

column:bzokward).

~1ltitude corrector for ' . Zlevator down (control wheel

c1imb (vacuum). et ~ colwin forward).

4. Zhcoking the Rate syro_ente

Demove she " L " and M I® plugs from the control-unit.
o

“onpect the 636697025 { &- ) test unit to the * Lowooand "o

plug connectnrs. —

et the contral pe 1.18 and the contr:l whzel in approximately

uRN . LiVOL FLIGIE" button. Press

neuiral positivn. Press the WA

s autopilot “OFFT but:on cnd awitch oftf the hydraulic pump.

t
sr. the cwitches cn the =ast uplt. etting the test unit switches-fer E
4 reguired ‘c!:annel (banlk, pitchy f.irectinn),‘c!}eck the current on the .
Eilliammefer (3) precision dial. press the autopilot "CH* button.

If the currenf changes 18 value b7 more—than 0.2 ma according to the

milliamme ver (3 adjust the rate ;rr;'oentering potentiometers

(R - for bank, 'T"m—" far pitch und "0 - for sirection) in the con—

trol unit so that, vith {he-autonilot on nhd off, the current 1ncicat-

cu by the nilimkmctcr (J}. w)uldé not change.

T A A e,
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ising

value by’ "‘urning the

1o It 1t is imp ble $0 nbtoin the same surrent, with the

mxto':ilo. on wnd fiercnce in current rust not

excuru 0

207 In 221 cu

meier, (3) resdings:

(wnn tie

aust

| Préss the wuto, 'xiot ery

and #gE -Dl_l.l_&l: senoved ‘trom

g N ; <
test unit guanested. (The BY sni 22

n

i the zngle raiio with the

Nk

ol unit and 688971

_unit ore 2n).
THaY
ded in prragraphs ITI-1I, 4,79

compans grro veit

e rompx.sﬂ .synchronizizg butlon..

o) det ihe control wheel, -.olu"m anr' ped

vy pressurc to ibe hyc

resition, -

batton. i&nte the pos

e

toflogh das H.V.G. 10°for-giving. Sheok the smoual of the

ovemont from the nob a pasivisne

.G. 10°

t':.c

for aecsing up nrd a;'in chenk the ams

. edlect

Ie t‘m. (_noxmt of

rovements To obtain the ru .10, i

cor
. ¢levator deflection by 10°.

Era gecified above, deflectinz the ! b.mL encé -

for

Frocced VeGe
"x"‘m.'rm' (Bank ~ngle Ratio) potentiometer. Tne va"ues

:ined shoulu correspond to tnese given in “‘able No.2.

If the r.;ti.os are o"t the taler._n 03, adjust then t~ the tequited

"T'RAT’O" (Pitch “atio) and “K"RM.;

2510) potentiometet.
4in level positlon.ﬁate the ru&'u?r‘po—sfﬁ

»et the M.V.0. Olle -

Lot the }.:.V.G'.'Jkrricvel"pcsi«t l

® (Bank Angtel|”

T
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note. the 17

SORPASE gYTo unit pus tion. Turn the [TE-7 compass

the noted

unit 10 deg. fro

Note the

asa gyto unit, «:M The rudder to tLe ﬁot-.d posit' rm.-

he onpo-ite (‘iz‘ectin.. hotc the ﬂ.mmmt of the rudder nn’eme.u‘

&n obtain ‘the- :‘at.‘Lo d*vi.c ‘h; th» ruider opl’lr‘ction

uz,u,l" correspm.\_ "$6 %hose siven in Talle

G Thc,values abtall

IZ the ratios ér??ff the toleranees; adjuﬁ.'tvhem to the required

value by turming the "LM RATIOM (Lirectlon, ingle Ratio) potentiometer.

£ter that aljust the .‘Jervc; gain fuactors o

Adjust. the servo gain factor-for pitch wnd bank as follows?
rotentiometer
turn the """ Ultch) "3ervo Gain “'u:torv ru“y cla*Lwl ey ani, if

sign 1 is t‘m<!’ltt&' from the

he elevatﬁr s...tts ascillating when

torh. ;-aza:rtiz:netcr BRI

FuVaBy tu:n the " (?ltch‘

2ochwise till thc*eleir' tor. stops oscillating.

Telewse the h‘ldr(. 1ic sy stem pressure.

zwitches B4-and B’ on, siut the seleclor switvnes for the channel D

“bhe

~lesked. "t‘f.t.c.,i'l V.G, for nitch, tr.nsmiy & siznol, at walch
- - S

ters rending—will be 20

L. iifference in the

tor” potentiometer knob, de

ing the "t (Pitch) “Jervo Galu Fao

siv wbove voltage difference to 20 Ve Return-ihe M.

in \l‘xich the .urfevcncc in the vol‘neter" rendings 1s zeTo, and sw

T-'!~=“‘ure to the hydt-xulic st'stem.

‘roceg.u as sﬁccifi?d 'mave, defleating the M.¥.G. for duo

ire PK® (Bank) "S;rvo Gdin Pactor" “potentiome e ter,

e)—mﬁjus* tie min foctor of ‘he dir»cti:n channel SeTVo us

Zallows:

Purn t‘ne‘-":lT" :(I;.irccf- ngervo Guin Factor" potentioneter tully
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M.VaG. Lo the positlon

and using,
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