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s 3 : : - b
NTROOUCT ION r 18582

The presant technizal descriptian is intsndad For
1:sl‘.l.|r_ly of rdesign and oparation of dirsctional gyro MK -59
antd is a gulde in aoparating and maiwtﬂn&nna. The taehniﬁal
description includas bucic infoemation required for fuli-
scope usage of technical akilities of the davics.

B e "
Operating apd meintentace instructions specify —

gmtrqﬁtiﬁh%fﬂuﬂﬁwg. maintensnce and naaration o
Wm&‘i qy rk-59
' 3, UBIKING PRINCIALE .. )8

" -
ﬁ ;j: p Bafare ahnakirrg. aceeptanns, mm;-ﬁ;ir&g or workiag with
; .?-“?i wmwmwm 550 3habid Famiiiarise uith

ating rotar ro) ans
is léﬁ fgaﬁn f:ut%g$F£”5nﬁ&qmﬁW§W |

FouRY Lite rest po-q.ni. cacdom suspenston cospnsed of tue

Peanns' 2 end 3 (flg,2) fa wned.
e Gyra v PURPISE AND TEMHATOAL: DATH 1y oround
"2 :In‘ll K=X, cailed as apilnning axlas or the m-l.r: gyr4 axla.

_ fﬂ-ﬂﬂiﬁiﬂh dinastinamt igprm ff&gh'}‘“ﬂ mmalﬁf'%

M‘Hﬁim. Ths outer fremo togethne ul.'l.h thu Lmur one and kho rutm- 3
e :'-'rt.ll‘.n dround axia -1 with cespsct tn the hody.

;*_;' hyas A-X, MM”V parpen fcular -m'l vilel '
y . l:lp!-ﬂ pt Eha same statiomary phint 1 .

| tai #&m&:ul suapaneinn pravidss Freg potatlan of the gyks '...ﬂ
DBSRth rellfict to thmanmme wior. TBRAR, AOOHZ 0,

.'l‘- _-:.__. _5-; :
‘R - i callad gyra vDED threa Jgargas of rrq-m W;yrﬂ 1a collad
ty golncldes 2icrd

; halancad or astatic type if L&s penter of FTav
1 kg ] n%ﬁt yhm ra axon af the gimbal suspansion crase.z: |

"_i Tha lnl‘%F]. (sat) pASTELAT af th-ﬂ-ﬁmmmﬂn ﬁd‘}z‘"

L
4 pxle :nnnlu ﬂ&hmmd in-ﬂu-unl;uruﬂ,m m.ﬂiﬁﬂ'“ ta A ;
;1 : H{?‘ﬂ' ne aype sslin wxle Lusns. Tre apuad % the turn ,,..-:r

sea ' SRy LR t#nﬂuﬂﬂ “ﬂ% Landmarks dapaade on the latituda ang
f’_"‘*; #Hsmmhmmmm uilmﬁm;ihmu*hhv 7g Mm

. e
)
N

L ok etV g o 3 i, e T . o e LA
bh- -rrnr.l-.a af unrth :uut.irrn. Limey :;'ﬂll wka @ m:ﬂL oAy
e ti""ﬂ'ﬁ’ﬂi'nm%m-..r%hﬂ EWtﬂqub, g
arimuth) and te keep it i3 Sevaiarpibdfe horlzon. H"ll“ . P

probluss sre solued Uith srimuth hnrimm corpacting unlte.

54 " dﬂtﬁn%§mﬁﬁﬁwﬁr@% - Iﬁﬂuﬂﬂ an tre ability of the
- ﬁ.)"’-ﬁzkgh:t“w ﬁf%ﬂ%ﬂ!“"w* "f-f-“ti'zuu G, maximum

. Aptrs companeating tha al facte of astth dally’ t':ltlti.ﬂﬂ-,

nih?w uﬂ'-i.u 13&1&@@&1&%@ tn the landuarks.
iy Lhe h-.‘t-‘ly borend WiEE Eha wahiclin the rasdinga of tha gyve- g
Tha 4iffarance Batunran readings befara and af tam 1

. aceles change.
T3 ' tha tusn gives tha sngls of asyistion af venigle rrom ita

i 2nfeinl moving alrackiah.
-

‘.
&

\ . Thus, tha dirsctipeal gyrn halps not only tno kAaap the-
} " Hiraction unchenged but slsn to bturca the vehicla %o « raq.n.rﬁ‘l

angls.
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3. JORKING PAINCIALE S S

Dparation of dus ths direstional gyrn is hased on use
of praperiies of swiftly rotating rotor (gyro) ana phinh af
l-fhinh_ is n-tn#ir:nir',r. Te provide Pras rotation of tl:la g¥ra -':
arnund the -ast point cardom suspension compnsed of tuo
Prames 2 and 3 (Fig.2) is used.

Cyra rator I potates with high angular velocity around
axis X=X, galled &s spinning sxis or the main gyrs axis.
Tha main axis is sat in the ianer Prams 2 which rotatas around
axis Y=Y with resgoct tn tha outar Frame 3.

The nuter Ffreme Loysthar with the inner one and the ratnr
ran patate around axis Z-2 uith raspect te tha hody.

Axns X-X, ¥-¥ and E I-Z are mutually perpesadicular and A
.+ crass at #he sama stationary paint 0.
f4" '
:s_ ;.g‘ i Tha gimhal susprnsinn providss free pototion of the gyro ___,,;.',

-« rotor Wwith respact to the thras axss. That is why the gyro is .
callad gyra with thrae dagresa af P-eedom. The qyra is called -

EI‘: balancad ot astatic typs if itw senter of grewity enincides \
. -with tha point W re axes af the gimbal syspension cress.. ; ,,r
; k] : ; i ‘:}
4. The initial (sst) positinon of the astatic gyra main T--l_;q

&"' ~ #xls rosains unchanged in the universs. PBul with respect to .
tha landmarks tne Ayro Asin axle surns. The spead 2f the tupn 0

“with respect to ths landaarks dapands on the latitude ang '

direction of ths gyro main axls. This turn ie caussd by tha

!w gatth rotetion around {ts axis.

T conuert tha Foas sstetic gyro into dirsgtins stahilizer
_ uithraspest tn the landmarks, it is necessary tn compsnsats
w . khe affects of aarth rotatinn, i.8., La alimlnates 8 sesming
turn af the gyro main axla sround the uecktical axle (in _J.
_azimuth) and to keep it in the plan= aof the horizen. Thase ¥
probhlems sre solusd with ‘szimuth horizon gnrristing unitas,
-“_Thn functinning nf thess unite is hased an tha ahility af tha
gyrn to pracass under axtarnal affacts.

Aftar compensaiing tha effects of earth dally rotation,
the gyro main axle is'stationary Jith rsaspsct tn the landmarckas.
Uhin the hady turas with Bha wvakicls the raadifgs af the gyra- :
acalalnhanga. Tha differeance betwzsn readings hefore and aftar
the turn gives tho sngls of devistinan of venicle from i&s ]

ﬁs"l!”:-ﬂ""!wl T S

'

-

T~
o

initial moving direciian. f

=

~ Thus, tha diractional gyro halos ant nnly tn kesp tha
diractinn wunchenged but elsn to turn the wehicle to & reguicsd

gngla.

-

}
é
i
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CONTENTS |

o  I. Introduction. :

E II. Geperal, : |
¥ III. List of required works performed while repairing [[1K-59.

IV, Condition inspection chart for directional gyro [ R,-.'E
Fig.l. Diresctional gyro [Tk =53.
Piqg.2, Blectrie circiit.

¥. Process sheet for disassembling the device '
Fig.3. General wiew of directional gyro I MK=59. . 4

VI, Process gheet for disassembling unit 127 - cdld |

e

_‘_.
L) |

VII, Condition - inmspection chart for units and parts
Fig,5, Body with parts 127-cdl.
Fig.6, Bracket with slide block 1Z7-ed2

5 "' a) Condition - inspection chart of unit 127-cdl
R wBody with parts",

Fig.7. Front wall with parts 127-0d5

< b) Condition - inspection chart of unit 127-ecd5
nfront wall with parts®. }

gV Tig.8, B}.unk_ assembly unit 127-edl0

e) Condition - inspection chart of unit 127’-:.!:!1!'1
WBloek assembly unit'.

e g Fig.9, Frame with components 127-cdls j
Ll ‘_'

T -
- '-.f;" o d) Condition - inspection chart of assembly
b%{, anit 127=-cdlb, ,Frame with componenta", -:"'r';'i

Fig.10, CGyrounit 127—e4q18 ! o

e e] Condition - inspection chart of ynit 127-ed1B !
¢ aOyrounie®,

f) condition = in&p&cﬂnn chart :Em: parct
+ g K1.021,010, Card”,

-I.I'III.Erief repalr proceas sheet,

.

1X.¥Process sheet for assembling and adjusting the device.

¥. Transportation and storage of tha devices. Bl

3B XTI, Appendieces: '

? 1. List of modifications of device T 17 K-52. "
2. List of spare parts repalr set. i

3, List of repair and mmting instruments and attachments 14

- for disassenbling, renn_i_ring, assembling adjusting and | o2

. testing device | [] k=59 , g

il

4. Material consumption rates while rapaixing device
TMNK =59 (per 100 pieces).

5., Instrusetens to determine dust content in air by using *
gedimentation technicue,
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4. DESIGN mND OPSRATION L

? = 4,12 Nasian of ths r:'ir-agti:nnal g¥.Co.

%¥x Aasic companents of tha gyro:

L i,

;:' J‘ 1. Gimbal suspension cemprising gyramoter, glmbal taner

(T and nuter Framas. i
5o Z. Andy with ceging mechanisam. i
;. ; . Covar with contacts unit.

: ’ &. Front wall With dial lamp holdar.

Gyremator 10 {Fig.3) houssd in tho body§uhich ssruisd as

the innar Prama of the glimhal nunpﬂnainn unit is knnun ea
[ i;gfgyrn unit and oan turn arnund the harizontal axla with rRspasl 3
.M,- tn the ayter Prome em tha gimbal guspensinn by iﬂEn. Thka miter ]
& FPrams of the gimbal suspanaion unit @ ﬂau a fres rotatinm zngls i
tJi*? | mround the vertical axle with respect to bady 29 af the Instru-
B ‘mant, ’
¥ o SR - On the sxle of the gyrounit bady the ianer rases aof Rall

+ bearings 24 are sat sacurad wilh Auts 23. The outar racas ars
s %i“ insertad inside bushings 25 with corrugated hand 21. The A 115
"% Bushings 25 ara threaded whigh helps Lo shift the gyrounit o
inpida tha ooter frame 2 o7 providas axil play of the gyrow 3
unit from 0,02 tu 0,04mms AFter adjusting the plny. huuhtﬂqa ¢ﬁ
26 are sscured uith loeknuts 20. The hall haarinnu are nrutlntld .'
from dust by washers 2Z. The lower axla af the glmbal auupnnaiun‘i 3

=]

i unik (g20 rig.4) hears against radial thrusk bearing 44, Fibs

Ths innar race of the ball bearing is Fixsd on the axls ;H ;

uihh nutu 48 and the sxtersnal race is sat in the thraaded plug;'gﬂén

’ 9 A7 with corrugated hand 43 and spring uasher 6 Whieh sarvas’ _"' 2
Vil as-a shook zbaurber under impact overload,. ‘ - “'f"'s

g s PR
AL : i The upper.gxle l? the gimbal suspension rotates in hﬁLf“ '
Wl - bearing 15 {ss= fig.3) set in thresded bushing 11 with corrugated
i  band 16 &nd sacured with lock ring 14, To protect the hearing +gﬁ £l

‘From Just, Frotective washss 13 is provided. The carrugatad P

binlls on which outer reces n° the bearing are sat dkekmiboks
| #kw kmwsd uniformally distributs {he Inad from supports alang: '
tha antirea circomferancs of the racaa and asrve as-shagk ﬂh-aﬂt%

. 1 ot impacts. '

et ! The awxial play nf the gimhal unit is adjusted hy thrasdad

*} _ﬁ- ~ Sushing 11 snd plug 47 (sse Fig.4) and is sat within D.05 %o

J._ ‘. . D.1mm. Arter sdjustmant, thresdsd bushiag 11 (sse Fig.3) is :
o  logked with nut 12 snd plug 17 {see Fig.4) ﬁlth nut 42 b e

o
“weight, by shifting of whigh azimuth corrsction is perfocmed,” =
' e

#
i, _._...._ e = i o = il

i e
1y T Into the gyraunit hady which ssrves as inner frame Far tha =
l_.ﬂit dimbal unit thers is turnad in a balancing scrsu a9 ‘-,!lti‘ﬁ g :'JA
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FI&.3  GENERAL VIEW OF THE DIRECTIONAL GYRO

(Langiiudiﬂnf Cross Seclion) | |
I Cover. 2 Gasket. 3. Glass. 4.Coid. 5. lndex Plate. 6. 1lhimnstion IumF 'I |
holder. 7 Troat wall. 8. Frame g, Gyromatar bﬂd:" 10. Gﬂmmahr‘ . Threaded buﬂwg |
A2 Nul, 13, Protective washer. 4. Laek ring. 15. Ball bearing. 16. Cnrmgn‘f‘cd band.
17. Cover. 8. Gaskel. 19. Cover. 20. Lock nut. 2FCorrugated band. 22 Protective h’mhcr_:;j
ZI.NLE. 24, Rall bearing 25, Threoded bushrn_t'j 26.Cam, 27 Cnart :Fram: for Tooth .. ,
28. Plug Connector. 29, DirecTional Guro bodu. 30. Mosx! 3¢

} : I £ 3 Ca %

33, Sfri‘"ﬂ- 34. F'E'E{'BIFIEI" ] * 53 _aﬂ: g ﬁc FME . #:

—
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1 135, Contoct group. 36 Conneclor, 37. Pins.

FI6.4 GENERAL VIEW OF THE DIRECTIONAL GYRO
gErﬂss Seclion} -
38. Low moment current carcier.

39. Bolancing Serew. 40. Cagering. 41. Plug. 42, Nut . 43.Corrugated band.
qq Ball bearing . 45. Huf. 46. spring washer. 47. Threaded p!uj 48. Baianangir-rm'
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fofl X r1+ - £ i ’ .
;ﬁd‘}l Gyrd card 4 (s=a fig.3) i ard the gimpal nouter

[ ) frama, This card is paid out ince 300 diyisiuns. The value

.On tha acale,

to the gyro body with eight scrous.

of mech division is 20 small divisibtns of the goniomatar.

§ Humbering of scala in syary two big divisidns nf the goniometar.
thers ars Endigated kha parts of tha world

The M-S direaction coincidas with the direction of -

window and dial lamphnidac 6 Is
Tha aindou is

taverad with glass 3 asscurad with gover 1 and rubber gaskat 2.

. To rasd the davice an index pleta § is fzstenad anbe Lhe Front ‘

% B-53E H.
f tha gyvro mzin axle,
T, % x Tha front wall wlth a
Y Pastanad
s -

HBlI-
type -?.FHTWT‘E E4WBELD,

- rubbes washsrs.

4.2

Syromotaz

Powsr tn thias davies ia-nuppiiid through a eonneckor 28,
Aftar asssahly and sdjustment, this
device is closed with covar 17 and plug 41 {tau Fig.4) with .

.-. - L
- =

7 The gyromotor {(rig.s)

TMA-40 J

1s sxncutad s &n inverted

e ol -
 acynchranous slectric moktor (the stator is accommodatad Dee

.1  inside the toter 2)., FPowsr to this motar Is suppliad From - ' Fisl

(ENEE s 3-phasae, sﬁb A4.C., 400 HZ. Sourca such gxecution {tiﬂqﬁz-* e 5

"'-'; : t""

'BFFanta.‘

-.thin Field ia sgual to 240
‘alectric matur is a ntaul;

S
el ¥ 2
q'!‘ =~ 2 '|,.,|I~||#n tha rokbating magnetic

‘_.; currant Flowses

magnatic fialds created hy
windings of tha stator and

The spasd of rotation
‘tn the gyre metar through

Iqrar cacea B

pﬁ:niha ke nbtain maximum- inertie toryue of rator within the «
5 tpﬁ:i&iﬁx Wwn spacified overall dimensions, whieh pruuidu-.r
" greatar stahility of ths dirsctional gyro to the anvirowmental

A ‘the rator is pressad In:1ﬁls pack=t has a shart-sirsuit u:nﬂiug b
Aiks a "squirrel cana", eonaisting of 19 Aluminium rods 3 iﬂttrg
takhtidx lockad betussn thamselves from sidespbluminiun rings 1n4hgﬁ?.

Tha rotor starte rotating as & rasult of interactinn af

the ball bearings ars housed insids cups 9 and13, press ri
on the stationary axls 7 af azator 11.

'1ﬂ }'

JHan AC pasasas through tha three-phnsa statnr windings, =
B rﬂtutirrq magnatic fasld 19 rhu:i.a':u'd ;

Rotation spaed of
Fom. Hntur 1 [nua flq,ﬁ} nf bha 2 '$
hegnl inaids whlech a packeb 2 of 't 1 &

Fiald of tha atater arnagas Ehe rods

ﬁr rotor windings, fhf to-inedn induged in tham and sludéiit b

lf'r i

e 3
currents passing through Fram the LU
!lltﬂ,l'- . ﬂ‘:

af the potnr is within 21500 éﬁ T
af fhs ball baa}ingu ars nnnnqnggﬂ,4n
The outer races § of

Flangas 4.
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AN Rﬂiﬂrﬁmt bell Lebrings of gl sccurmcy class are I= fﬂﬁ'ﬂ.
uw# in mmw and are lubricsted with Froat-resistont !
.r'i M' Fﬂ&lm =122-7. =
-lc@mm&atﬁﬁ in cups g and 13 ore Iubricating gashkets H,
nd gpring washer protecting the bearinga
iwiﬁg due to aicdie,

}
6ot =3¢ heat expansion of parts while " '!
Gzt . m‘-‘ﬂrﬂtilm unger low and high tempereturs cenditions, A

L _ Lz COUABETICH 5P |
-! .t ¥ 4 : 3
':1_, hzimath correction parformed with the help of correcting

device is intended maxrme to campemsats the drift of direc~ = {
ﬁmui gyro mein axle with respect to the landmarks, Por thig :
"'j!tu'ﬂomﬂﬁth drner frame of the &.mqrﬂml gyro with mspn-‘nt. i 1".
to exis Y-¥, an extarmal torme of guch value and direction is ’
mﬁﬂ tit-it make the directicnal gyro pml:!rﬂ mmi the vertical

axle dn the direqtion of eerth rotetion with snqular mﬂﬂ}.ty "
J-qui to the angular velocity of the seuning, tum of oyro mdin §
axle imlwr#zmtal plane at 2 given lutituds, This goue tum 11&"
i‘,,s developed Ly ﬂhittim the mim;:g GETew 39 im !iq.? g
: ;x‘a the amcﬂm of axis X-X, \ 1"
?hﬁwn# the device for oporation at 3 given me
W ﬂh cellad a3 latdtude bolancing which m‘mmt amﬂmrr

R Y movemsnt of the directional gyro caunscd by different perm T
i acting moments (for exemple, the gravity mewment of gyro xese: * ‘
. when the Gsnter of it gravity diaplmu frop the mm_ olnt ~
agmm?ﬁ,m,mmmmﬂﬁMMqﬂ i .
Mnnn in tamperstiie arnmat due Lo friction foree 1::1 ﬂu
*Hﬂ‘iﬂﬁﬂf : : :i._;'!:.:lf. A
- The adjustpent pmmw in spreificd in ttu rmnﬁ p-ﬁ,r

5 55 =

4.4, BLAST CORREGTION..

mmr:um device In istende’ o 'iw:p the gyro meid axle B =
immbwsble in horizontsl +o plane. . k)

In the duuurciural ayro, the intsrframs correction is uuﬂ
e provide mmﬂﬁmarity of the main axle with respsct t& 1
the g:.m of axternzl freme. To keep the axle perpendicular
an girejet i:fhurﬁmnn dorreeter is uuéL Formation of the (s
it:kr&jat required for correcticn 15@&%%@5&%
,..-ummum logated rece:ses on the inver wirface of the
. gyrounit body. The recesses end in nozzles 30 (£10,3)4 The .;.q
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Fig-6. DESIGN OF THE GYROMETER

{. Roler 2. Rolp: Fanknt. 3. Wnding rod. 4. Flange.
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Fig. 8. BODY wiATH CAGING MECHANISM,
I. Caging hondle. 2. Shaft. 3. Disc with heles. 4. Disc with :
! pin chfehes. 5. worm g slide black. 7 Lateh, B Diag. ' hee

© 9.Block. 10.Cage fork, 1. Coge fork axle. 12. Spring
i3 fjear rlutelh. £, Pin. 5 hhrm'r'ypi gear. L’
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| E “Mhus, the outer ginkal freme is locked and the directiopal. J
F ﬂmhﬂmimnfm&agmﬁifrmm i
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T N - Simultaneoysly, cage frame 31 presced to the disc with

s ‘pa.:rt.u by spring., Vomm gear 15, comeisl cylimdricel gear and .~
f.‘_‘f.;; ¥ cage gear clutch 13, to disc with rings 40 (see fig.4), which: i
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' » ﬂwﬁd o ﬁiﬂn sheft 2 (o5 o result of engagrment of 6;.5}:45 3 pI

“ and 4), coge frame 31 lses f£io.3) descads under the action of @ "P"}

i ehe spring 33 #nd ive tooih 7 emerges from the greove In the

5 =" < ‘..H.“. i |
t.l“,;‘i- 2 cam 26 tims ddsenganing the gyrounit. -

ey S |
-}'; 3 ‘?he pontrol handle ie £i.=a in *‘t-n:r cteady rositions by ;
e retainer 34, which Joer not newit -rontdsssus’esding end :
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L_..ij ":- .- .
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A
: thmqh tuo puibors with speiags,

Ak ' . 4.6, ELECTRIC CIRCUTT : o

4§ . " i ~
: . n;-;#

i Copwerter = MMAT-1Q  is used to supply power to “le 00

. directionsl gyro in céuyliance with circuit diagresm (fig.p). - ’

v
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The adjusting resistor i¢ iatended to maintain regulred ;
frecuency and voltage of the generctor vhen ¢iffercont
Iéﬂﬁ.ﬂ are connected to the gonsrotwor, hen one directionnl

gyro iz commécted to the orpwerter, the voke of adjusting

resister is sct at mark *IP=¥,

To sek {he voke OF adjusidne casisteyr o reouirpd
rosition 1t Iy necessaiy to rémdve dn advanca tha dover
L] ]

whiclh elomss the botiomnm of the cowerter base.

Connecticn ©f the converte: to the DO cirenlt and of

the directionnl oyre is performesd throngh & S-pdn plug

connector WP20N53 7%, g :
I y
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5. GENERAL INDICATIONS,

To operate the directional gyro chserve the following
rulesi .

1. The vehicle should nokt be in motion when the ayro is .fr
switched on or off, : 'I

2 The vehlcle may start motion in .thu mimites aftur
switching on the gyro,. - !

~ 3./Before bringlng the vehicla into motion, check whether

the device 1s uncaged, Do not start motion if devige
is funetloning and caged, .J‘

i
&

4, The noneworking devics should be caged, |

5, While setting the required angle on the device scale '

rotate ths cage handle smoothly and slowly, | '-."\',

6y The screw driver and the plug should be in their plmh!\
when the vehicle is on move and at rest, Do not move |

: ﬂnmiuleuﬂmmwrmdplugmmmt.

7s Never rotate the card when the screw-driver 1s inserted
into the groova ¢f the adjusting scrow,.

Be Do not replace the illumination lamp and do not bend the
contact of the illumination lamp when the supply is. on,

v

P23 ' 6, MOUNTING PROCEDURE,

The directiomal gyro with converter and on board maing
should be connected as per the circuit dlagram (see £ig,9)

: w:l.rinq is carried out with wires used for wiring the instru-

ments of the v-hicla? m:.':.ngr this, it 1s necessary teo check -

for proper installation of the yoke of converters adjusting
resister (see part~I, item 47), The farctening places of all
accessorles, the set (plug comnactors, fastening brackets
and braid shielding) should be located on to the body,

The directional gyro is mounted on to @hes wvehicle with
the aid of a bracket with shock abserbers of "LORDY type
on four studs 37 (see fig,4). Por operation, the gyro is
installed in vertical position: deflection ot it's vertical
axle from the wverticel plane in any direction should not
exceed 3° (checked by the edges of the front wall), Wiring
should be performed in such a way so as to p:;:tvmt direc-
tional gyro from touching other parts when the vehicle is
in motion, Overall and mounting dimensions of the direc=
tional gyro are specified in fig,11,

|€

o

st

|
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The converter 1z installed in horizontal position,
fagtened with four M5 screws through the holes in its base
and is connected to the vehicle mains through a special
switeh, Overall and mouuting dimeasiocns of tue converter
are specificd in £ig.12.

7. MEASURING PARAMETERS, ADJUSTMENT
AND SET UP,

7 ele MEASURING PARAMETERS BEFORE MOUNTING
ON VEHICLE,

)

Before mounting au vehicle the directionsl gyro is |
checked onyMI -48 installation or on Mtlging stand buae
with charscteristics as followss ‘ \

a) Fer Y[l -48 installation. . -

1) Frequency ~-----\------------'.:I..!‘:M!"l'I:'-'.‘.l:i.‘l.il'llis

2) Amplitude == === =ww=w=127,5 divisions of
goniometer,

3) Vibration - == === ==== = With a frequency of
w 40 to 50 Hz at

overload ﬂiﬂsp, 3 &

b) For swinging stend,
1}!‘:‘@3@@}’ —-—q-“-----u‘TEtﬂhzs-_-k.

2) Amplitude -——— = - = - = -~ = 30 to 40 divisions
of gonicmeter.

The directional gyro is mounted with the ald of & )]
special bracket on to the platform and is connected to 0 I
the electrical measuring circult measures the converter \1
supply .voltage line voltage and phase currents,

Proper working of directional gyro is determined as
per the readings stability at the zero mark of the scale |
and proper operation of the caging mechanism,

Before checking the dirwcticnal gyro, it 1s necessary
to supply power of 27V £ 10% to the converter and to adjust
it in such a way so that.thu Hmwlugenf mam
is within 36 £ 1V,

Amhmﬂmtimntﬂ:-wmu detl:ninedbyth-
time required for reaching the constancy ©of the current Con= .
sumption by phase, which should not exceed 5 minutes, The ~
steady value of the current in each phase :hmsm not exceed

0.3A,
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To check the stability of readings it is necessary
to fasten the directicnal gyro to the installation and
to supply power,After 15 minutes when the gyromotor
reaches normal speed and the directional gyro gets
heated, ret the gyro card to zero with the aid of caging
mechanism and uncage the gyro, During this, the platform
of the installation should be in it's initial positien,
switch the platform for swinging, After 30 minutes of
swinging switch it off and bring the platform to it's
initial position and mark the drift of the card, The
drift should not exceed 40 divisions of goniometer, If
the zero paint of the card deviates more than 40 divisions
from the index, the device has to be adjustsd in the below

given way,

a) Cage the gyro and set the zero mark of the card
against the index, Turn out the special screw drivér

and plug, Carefully €furning insert the screw driver
through a hole with a guide into the groove of the adjust-
ing screw, Turm the scres in the dirsction opposite to
the drift, If the zero mark drifts rightwards of the
index mark then turn the screw to the left (in antichock-
wise directicn) and if the zerc mark has drifted to the
left, turn the screw rightwards {in clockwise directiom),

b) Again measure the drift of the card after 30 minutes
of swinging the platfomm,

Adjustment is being done until the drift of the card
does not exceed 40 miles in 30 minmutes, To compensate the
drift of 20 mills turn the screw driver to 1 to 2 divisiomg
applied on its handle?

After adjustment replace the screw driver and plug
to thelr seats,

7.2, CHECKING FOR PROPER
INSTALLATION ONTO THE VEHICLE

After mounting on the vehicle check whether the
directional gyro is properly connected to the converter,
For this switch on the supply to converter and after 3
minutes set the zZerc point of the card against the index
mark and uncage the directional gyro, Screw out the
screw driver and plug carefully turning insert the screw-
driver into the hole and slightly press the adjusting
screw, I1f the directional gyro is properly comnected

—
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the zero peint of the card sha¥l drift to the left from

_ the index mark. If it drlifts to the right, check fer

proper wiring «f on board mains. After checking replace
the screw driver and plug te their places,

Tede ama THE DRIFT FOR
STEADINESS IN VEHICLE,

Tha'difﬁ;i::_';ﬂr steadiness air checked when the wvehicls

is either in motion or at rest, In this gase, the voltaggsx
' supplied to the converter should be (27 to 29V),

When the vehicle is at rest the check of the drift
for gtesdfness 1s performed in the following wayy .

Switch on the supply to the corverter, ‘after warming
up the directiouul gyro [inamrfuriﬂtﬂi!n.tmta;,
in winter for 20 to 25 minutes) set the card against mark
"Q" and uncage the gyro, During this, the card shomld be
motionless, After 30 minutes of operating check, the atdfts

- which shouid be within 20 divisions of goniometer, If

the ‘drifts ave beyond the toleranca limits, adjust the

gyrc as specified in item T4le

“~ When the ‘vehicle is on move c}uck thadri:[tn in the
fullming waye

“Set the whinlu on a level ground (with :I.nﬂ.'l.:l.nnthn
of 5° maximum), mark it's position and ‘selecting' a als«
tinctly visible landmark at a distance of at least 1 km,
measure the angle of sight with the landmark, sight I,
Set the initial angle on the directional gymmla calcu=-
lated by the below given formula,

o inlt = 60=00-cCgight I,

Further run the vehicle for 25 to 30 minutes (it is
desirable to run an "eight"), After the run return the
vehicle to the same pla:zé from where movement has been
started and read the instrument,ol instr. Onceagain orient
with respect to the selected landmark and determine
o sight 2, Calculate the value of gyro drift by the
formula, :

Anci =0 instr, - (60-00=c(sight 2),
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-

Calculate the drift for 30 mimutes by the specified
formilat

At = ._..ﬁf ' = 30 aivisions,

w=hhara
t = vehicle travelling time

d“‘-nﬂﬂuﬁﬂnwmfnrm"uinnﬂmh

17 the drift value A dl of the gyro is more than
40 dlvieiona for 30 mimutes adjust the gyro taking into
mecount if obtaired Arif+ AoCis positive (4), the device,
peale shiZts to the left from the Index mark and 4f it
is negetive (=), the device scale shifts to the right.
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8. TROUBLES AND REMEDIES,

rnK-59
T~ 1865 %

Faults and
trouble
symptoms

Probable caunse

Remedies

1, Rotor of the

gyromotor does mot

speed up,

The gimbal unit of

the device is not
stable,-

‘2y Ho 1llumination

ofi the device
scale,

3, The eaging
(mechanism) does
not work,.

4, Breaking of
visien glass,
5, Balanecing of

device is nect
possible,

REMARK) Remediles excluding those in item

a)

b)

e)

NAT-13 does not
generate AC, :

Poor contact in
plug connectors,

Breaking of wires in

- tha cable,

d)

'lj

b)

e)

a)
b)

c)

da)

Ho contact in the
current carrier and

" collector, breaking
of gyromotor wires,

Bulb burmned-ocut,

Ho contact.in the
'lamp holder,

Breaking of wire in
the device,

Breaking of the caging
mechanism er penetra=-
tion of foreign partiw-

ale,

Disturbance in statle
balance or gimbal sus-
pension unit,

Clogging of the bear-
ings of gimbal suspen-
sion,

Increased play in gyro
‘unit or gimbal suspens
sion,

The adjusting ring Ll
broken or bent,

Repair the cone
verter,

Remove Ai¥t oxi-
des fram pins and
from plug commec-
torss

Replace or repair
the cable,

Repair the mufrp-
mente

Replace the bulb
with a new one
taken from sFIA,

Clean the contact
surfacea from oxi-
des and dirt Bemd
the contact ring,

Repair the device,

Repalr of the
ﬂl?iF'{

Repair of the
device,

Repalr of the
device,

Repalr of the
device,

Repalr of the
ﬂ!?iﬂﬂn

Repair of the
device,

y 2a, B may be

~ carried out by the user (customer) only after thes
explre of the warranty period,
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: 9, MAINTENANCE,

The directional gyro undergoes scheduled preventive
maintenapce sc as tc keep it z2lways in fit (readiness) for

use; .
Tﬁrpes of Maintenance$

' Check
Maintenance No,I

Periodical checking
,Preventive maintenance.

9,1, CFECK,

The directional gyro is inspected when the vehicle is
checked before leaving the parking area =t longer halts when
marching and when the vehicle is prepared to operate in special
conditions, The check includes the following operationss

1, Bwitching on the device the converter and gyromotor of
the directional gyro start working ard the dial lamp lights

on,

e Checking the gyroscopic moment by slowly turning the

scale of working device through small angles with the cage
handle (slight resistance to rotation should be felt while
turning the handle). . &

3, Checking for proper operation of caging mechanlsm to
determines
" a) In caged conditicn - a possibility to turn the gyro
card with the cage handle (the rotation should be
smooth without jerks) :

b) In uncaged condition = impossibility to turn the
scale by rotating the cage handle and following the
turning angle with a small turn of the gyro body in
horizontal plane.

c) While uncaging - a distinct click of the fedlewdng {ulling
cage clutch,

4, Check for the presence of the screw driver and plug in
the adjusting hole, The check is conducted for 5 to 7 minutes,

9,2+ MAINTENANCE NO,1,

The maintenance Wo.l of the directional gyro is p.rfamd
while conducting maintenance No,1 of the vehicle (after returning
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the wvehicle tn th- parking ground aft:r completing the march,
but not EBady after 200 to 250 km, run for tracked wk vehicle)
While performming maintenance No,1 put the directional gyro

in order after it's working or working of the vehicle and
eliminate the simpliest faults observed vhen the device was
operating,

While performing maintenance FNo,1 check the directional
mmmn—mmmmﬂmtmmm
additional procedurest

a) Clean the directional gyro ‘and converter from dirt and
dust.

b) _Chaf:k the fastening of devices, t.'l.ghﬂ:ul of union muts
of 'plug connectors and their locking,

¢) Inspect the gyroglass and the external appearance of
the device,

d) Eliminate minor faults detected during operation or
ma:l.ptifmnu of the directional gyro,

r
-

Maintenance No,1 should be performed within 10 to 12
mimites (without elimination of minor faults),

9,3, PERIODICAL INSPECTION,

Periodical inspection of the directional gyro is carried
out during maintenance No,3 of vehicle (after 2000-2400 Knm,
run for tracked vehicle and after 3000 Km run for wheeled
vehicle, during seasonal maintenance (while transfering to
spring = summer and autrn - winter operqtimm). While con-
ducting annual checking of the stored vehicle while mounting
a new directional gyro on the vehicle and also when the vehicle
is aisplaced w or £58 _}5‘; latitude (more than 500 Km, along
the merxedian), o arift of gyro main axis ias—pericdiecal
bnspection is clmn'}:ed. During perxlodical inapection carry
out maintenance No.,l1 and in addition determine the drift of
gyro when the vehicle is moving (the drift should not exceed
+40 divisions - 2 small divisions of the scals for 30 minutes),
If the drift exceeds the standards, adjust it as per item 7,3,
If it is not possible to determine the drifts of the main of
the gyro when the vehicle is on move, perfomm this work on a
swinging platform as svecifled in item 7,1, In such cages, the
check for the drifts is performed for 30 minutes in two direc=
tions in every 15-00 (For example 0~C0 and 15-00 or 0=00 and
45=00), If the drifte exceed % 40 éivisions, balance them with

aﬂJust# 115 sSCTewW.
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REMARK: The drifts of gyro are determined after warming
up directional gyro (in summer for 15 minutes,
in winter for 20 to 25 mimutes) with 27 to 29V

DC,

Feriodical inspection is conducted for 1,5 to 2,5 hours.
This work is carried out by authorised specialists making use
of the mobile workshép equirment,

944 PREVENTIVE MAINTENANCE,

Preventive maintenance is performed after the campletion
of specified 1ife of 500 hours or service life of 5 years or
when the vehicle is subjected to overhaul,

The pxexmntixm mximtenaxes ix purpose of the preventive
maintenance is to determine technical condition of the device
and to restore its characteristics upto standards so as +o

ensure further life,

Preventive maintenance is performed by opewhng and partial
disassemble the device often with the aid of a special tools
and accessories,

After pmuntiw-mintmmm; the device is transferred
into the next category and its further operation period is
determined by the agency which has performed the maintenance,

For preventive maintenance the device is dismounted from
the vehicle and is inspected in & clean, dry and duly illumi-
nated room with air tenpcnmn, 25 + 10°C and relative humidity
30 to 0%,

The directional gyro is connected to 36 &£ 4V, 400 + 40 Hz
and the gyromotor speeding up time is measured (time required
to match the constant value of current consumed), which should
not exceed 2,5 minutes and the consumed current in each phase
should not exceed 0,3A, Later, the directional gyro is mounted
to the swinging platform and the drifts at four angles are
measured in every 15-00 for 30 minutes with swinging parameters
specified in item 7,1, In this case, the difference in drifts
at different angles should not exceed 60 divisions, If this
condition is met but the drifts at a certain angle m 40
divisions, the gyro is to be adjusted and rechecked,

After this, remove tover |7(see f£ig,3) and inspect the
contact rings of the conector through a 2,5 to 4 times magnifier
and measure the contact pressure of the brushes onto the collector

ringas with gram gauge with measure limit 0-3 gram type 63504769,
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Unscrew plug 41 (see fig.4) and measure the # axial play
of the gimbal with a device, type 6350-4443 having indicator
wlth measure accurécy, m 0,0lmm at a load of 2,5 Kg, aleng
the vertical axle developed with dynamdmeter, type 6350-1835,
Enter the inspection and measuring data in the certificate,

If the drifts, current consumpticn and gyromotor spmdl.ngl
up time are within the tolerance limits, the contact ring and
thk mm@tﬂr brushes are satisfactory (small burns on the
collector rings can be removed with a soft cloth soaked in
aI.é_n"hbl], the contact p.te#mrl of brushes is at least 0.6 gr.
and axial play of gimbal does not exceed 0,15mm then the device
may be used further followed by conducting maintenance works
after every 50h of operation or after 1 year of operation under
the responsibility of the agency which has performed the maine
tenance works. The person in- charge makes in the certificate
the following notei “Preventive maintenance is performed, The.
article is rechecked, It is permitted to operate the article
for 50 h, for a period of one year®,

If the axial play of the gimbal, Euntn:t pressure, the

value of current consumption, gyromotor speeding up tiue and
drifts exceed the permissible values the device is subject to

uwrhauly s ok

9.5, REQUIRED MATERIALS, TOOLS
AND EQUIPMENT,

_1, Swinging platform,

2, Dynamometer, type 6350-1835,

3, Device to measure axial play, type 6350=4443, .
4, Gram dalide, type 6350-4769,

5, Bleached coarse calico,

64 Alcohol for il?duatrial use,

REMARK: The required tools are delivered by the manuface
turer of directional gyre upon a special agreement,

10, PACKING AND STORAGE,

The directional gyro in noneworking conditiom should be
always caged, wrapped in telephone cable paper and packed in
a special cardboard box, In this box the certificate, the
receiving part of the plug and am socket comnector 2D L 1BKy -
341 SBI and three spare dial lamps are placed,

-
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The card board boxes with devices are closely placed
in a wooden case with a moisture~proof lining or lined from
inside with packing bitumen or paper. The space between
the boxes are fillled in with dry wﬂnden.chiyﬁ Oor paper
strips in order that the boxes are not displaced inside
the wooden case during transportation., On the outer surface
of the case, the following inscriptions are applied with

indelible paint.
"HANDLE WITH CARE", "DO NOT DROP OR TURN OVER", "“TOP“,
~ "OPEN HERE",

Each case contains a packing list indicating all
packed items inside Gross welght of the case should not
exceed 50 Kg,

The cases with devices are stored in a room with

relative humidity upto 85% and temperature from 5 to 30°C,
The room where the devices are stored should be free of

aclids, fumes and other aggressive agents,
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ELECTRICAL DIRECTIONAL GYRO

MK =59

TECHNICAL SPECIFICATIONS

127 Tx,
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Technical Specifications, =

Electrical Directional Gyro [ 1K =59.

1, Pefinition and Purpose.

1.1. The present technlcal specification is a basle document
defining the manufacturing, delivery and acceptance
condi tions for electrical directicnal gyro rMK=s9.

1.2+ Directional gyro[1K-59 is designated to drive ground
vehicles (along) a given course and to make accurate
{exact) turns.

I11.

The delivery set includes:

=
e Description Designation Quantity Remark
1, Article TNK -so 127- 6 1
2. Cable socket 2PM B18Ky 24 - 1
- s Bl
maintenance
instructions. .
=, a) Technical des- ’
cription and 127 TO One for
instraction i 10 articles.
manual,
b) Certificate. : 1

1V, Technical Requirements.

4,1, Article T K =53 should comply with drawings No,127
and meet requirements of the present technical speci-
fication 127-TY,

4.2, Overall dimensions of article [ [1k=59 should comply wi
drawing 127-aéd. -

d,3, The weight of article should not exceed 2200 g.
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The external appearance of the Article should comply
with the standard approved by the Chief Engineer of
the agency and should meet the following requirements:

@) The exterpal surface of the article body should be
free of dents, cracks and-other defects affecting
the quality of the article or it's extemmal
Appearanca. g [

b) The background of the device scale should have dull
finish without down flows, scratches, stains and
other defects making the external appearance of
the scale lock inferior and should comply with the
approved standard.

e¢) The sight glass of the article should be transparent
slightly greenish or bluish shade not distorting the
marks on scale may be permitted, Bubbles and glass
geeds with 0.5mm dimension inclusters and foreign
inclusions are not permitted.

d) The lumincus compcnnd should provide firmness to
applied marks, scales, cracks and chips are not
permitted.

e) After glow brightness of ths luminous compound of
temporary action in 4 minutes after stopping the
excitation should provide nommal visibility of
divisions and numerals at a distance of 0O.6m,

£) Damaged varnish coating at places of contact of
cover with the device body is iidminximd connected
by painting, The shades of one paint may be
different.

The article should operate:’

a) at 26415% V, D.C.
b) at 36+4 V, 400 # 40 Hz, A.C.

' Maximum current consumption from A.C. circuit should

not exceed 0,3A in each phase.

The steadyness of readings under normal conditions
after warming-up for 15 mimutes should meet the
following requirements:

a) After readjustment the drift of the card on vihra.-
tion test stand at mark "0", should not exceed il
of a small division of the scale per 30 mimutes,

b) The-d@rift of card on swinging platform at-marks
“0" apd "3" gr "BE" should not exceed 2 of small
divislons of scale for 30 minutes. .
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4.8, The insulation resistance of all electric circuits
- with respect to the body and between the electrically
separated circuits should be as followss o R
a) at least 20 megolims under nommal conditions.
bl at least 1 megnh.m at elevated temperature and
high humidity,
4.9. Under pormal conditions the insulation of aluc;:r.l.;-.
cuq:uﬁant.u Xhm of the article should withstand the
' breakdown test or spark over by 500V, S0 Hz, A.C.
and power source capacity of at least 0.5 kw.

4,10, The caging mechanism of the article shouldi
a) withstand 1500 on-off switchiéssl
b) allow spontanecus caging,

.11, The article should be vibration - resistant. During
this, the deviation of the card with respect tg the
index of the article should not exceed #1 of a small
division of the scale at vibrations in the frequency
range of 10 to 120 Ha.

4.12., The article should be resistant to the effects of 20
impacts with an acceleration of 150 g., and pulse
duration 1 o 5 m,sec,

4,13, The article should be resistant to cyclic changes of
ambient temperature from +65°C to -sd°c,

4.14, Tne article should be mofsture proof and should
maintaln extermal appearance after being kept for
10 days at a temperature of +40°C and relative
hamidi €ty 95%. 3

4.15, The article should dew and frost resistant,

4.16. The article should be cold-resistant. On a swinging
.platform, drift of the card at mask M 0' at a tempe=
rature of =50°C should not exceed +4 small divisions
of scale per 30 minutes,

4.17, The erticle should be heat resistant. On a swinging
platform, drift of the card at mark '0' at a tempe-
rature of +50°C should not exceed 4 small divisions
of sedele. Scale

4.18, The article should be dust-proof.
4.19. The article should be splash=proof,

'1.20. The article should be vibrationeproof against vibrations
with a fregquency of 20 to 25 Hz and acceleraticn of 2g,

Z-10
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The article should be vibration-proof against prolonged
vibration at a frequency range from 10 to 120 Hx.

The article should have shock-proof at 600 impacts action
with an acceleration of 150g and pulse duration from

1 £6 3 m,sec,

 The article elements should ksx not have resonance in

the frequency range from 10 to 40 Hz.
The article should resist to 9 single impacts with

'high acceleration.

The article should be resistant to the decreased pressure
effects of 170 mm. PT.CT, '

-

V. Acceptance Rules.

Compliance of article MK=59 with all requirements of
the present techmical specifications and drawings is
determined by acceptance and inspection tests.

100% of the submitted articles are subjected to accep-
tance tes-ts. The tests are conducted by the ‘TID
inspector (representative).

REMARK: Before conducting acceptance tests, each article
should be treated on set 'SKORSBi' which imparts to the
article a rotating motion with an angular inclination

of 17. 52, angular speed 5 to 6.8 r/min, vihrcticn

0.6 to 0.8 g for 10 hours (2.5 hours-at bearings

E '
E"EW S and WJ.

Periodical inspection tests are carried out once in &
year on three articles. The tests are conducted in
the presence of TID representative. ' .

The acceptance tests are conducted in the order and
scope specified in the below given table.



S,
No.

Being checked
Parameters g.

Technical regquire-
ment items.

Items of the
Procedure,

1.

2,

3.

External appearance,
set.

Current consumed

Insulation resistance
in normal conditions.

Steadyness of readings
of articles for 30
minutes, “at normal
temperature after- .
warming-up for 15
minutes: -

a) arift of the card
on the vibration
test stand.

b) drift of the card
on a swinging
platform.

3,17 4.4 (asbyc;D:E)
4.6

4.Ba

4.7a

4,75

: 5-2-
_5-3

‘6.4

.6.5

.66

REMARK: The intensity of afterglowing as per item

4.4e is checked on 10% of the submitted

articles selected at random.
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5.5, The inspection tests are conducted in scope and order
specified below:
|
sl. Items of techni- Items of
No, i e e checked. cal specifications . the pro
. ' cedure,
i Welght of the article 4.3 6.7
2. Insulation strength 4.9 6.8
3, Vibration resistance 4,11 6.9
4, Impact resistance 4.12 6.10
5. Resistance to cyclic changes
in temperature. 4,13 6,11
6. Mpoisture resistance 4.14 6.12
e Resistance to dew and frost 4,15 6.13
Be Cold resistance 4,16 6.14
-9, Heat resistance 4,17 6,15
io. Vibration strength at
one frequency 4,20 6,18
11, Vibration strength in the .
frequency range 4,21 619
12, Impact resistance 4,22 6.20
. ¥ Efficiency of caging
mechanism 4,10 6.21
14, Life test 6.22
18, Dust proofness 4,18 6.16
16, Splashproofness 4,19 6.17
17, Rescnance of elements 4,23 6,23
is, Reslstance to single impacts 4.24 6.24
19, Resistance to decreased
atmospheric pressure 4,25 6.25
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VIi. TPast Progedure

8.1, All tests (except for soecificones) are cnnﬂu:fe.-d in

normal conéitions.
Normal Conditions:

-- anmbient air temperature +25° #10°C

== ralative air humidicty 65 + 151

- atmospheric prespure 750 4 310mm Hg.

—— illumination - daylight fllumination or artificial
lighting as per the illumination standards set for
shops of precizien machine building

-~ Power supnly : a) 26V + 15% D.C,

b) 36 # 1V, 400 + 10Hz A.C.

€.2. During visual inspection check:

1. delivery set -

2, correct filling out of certificate .
3. proper marking

4, quality of dial lighting

5, intensity of after Flow

&6, functidning of the cage,

The mlmty of dial illumination should ensure visiability
of card scale readings of the device in darkness from a distance
of 0.5 to 1m when power supplied is not below 24V. Burning out
of the bulbk ix not o reason for rejecting the article, The
testsare resumed after replacing the burned-ocut bulb.

The intensity of after glow of the temperary luminous
compount'is determined visually.

The excitation of temporcry luminous compound is carried
out -from a distance of O,8m for 5 minutes. A filament lamp
of 100W is the source for excitation,

The npei'atinn of cage 1ls checked in the following way;

a) While mulling the handle of the cage a click of the
Falling down cage clutch should be heard, '

b) The card should rotate smeoothly without jerks when
rotating the handle of the cage being in caged
condition.

Haij.ﬁlm ttﬂmm should not exceed 600 gm,om, This

ik W 3 :

is ch&ckadﬂgrm MR gauge,

6.3 Maycimom current consumed fwe by the article i= checked
in 5 mimates after sapplying the power by an ammeter which

-

ey

il T - li-ﬂ_.n_'-_-n. R
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permits to read with an accuracy of 0,01A and glmltaneously
chacking the voltags with an aceuracy of 0.3V.

G.4. Insulation “ﬁ'i‘f“m of all elsctric circuits the body
2

25a betwesn the SARARstall circuits is checked with 11lumination

pulb removed by using megohmmeter with 100V DO.° Checking is

‘baing carried out-between the short-cireuited pins of plug

connector and hetween short—ciréuited pins 2,3,4 and pin 1
af_-t!-mplug connector, - £}

6.5, 'The drift value of the eard on a vibration test stand
under normal eonditions js gtarted to be checked 15 mirutes
afear switching on the power supply with wibration of 40 to S50Hz
and an overload of 0,2 to D.5q.

The article is fasten in horizontal pesition om & bracket
in shock absorbers, the card is set against mark ig!, uncaged
and after 30 minutes the drift is indicated which -should not |
exceed #1 small divieion of scale. .

If the drift excoeeds one emall divielon adjustment ia
performed agper follewing procedurai

The article is set against mark o', caged and the plug
1s turned out from a hole in the front wall, Im case,' the card
has drifted leftwards the balmncing load is turned clockwise
by a special screw ariveythrough the hole in the front walls
1£ the eard drifts te the right - the balarcing load is turned
in anticlockwise direction, To comnensate the drift for one
small division of the =eale turn The sScreW driver by 1 to 4
divisions marked on it. It 13 not permitted to additionally
adjust and recheck for mors than three times. Devices which
4o notmeet the reguirements af technical speclfication after
+he third additional ad justmant are sent for oyerhauling.

6.6. The value of drift of the card on a swinging platform
is checked in normal conditions 15 minutes after supplying

voltage. -
The article is fasten ento a bracket in shock ahanri:eru‘

‘on installation yﬁr, 48 , when the table 'of the inztallaticon

is inm horizontsl ~asition, The cardX {s set against mark Ko

and the article 1s uneaged, Then the installation ynrﬁ.qs,

iz switched on imparting to the artiele mw rotation with angular

inclination i‘?.ﬁﬂﬁmatmber of cycles from 3.7 to 5 per minute

revarsek time 100 to 140 sec., and wvibration 0.2g to 0,57 at

= frequency of 40 to 50 Hm.

i

-
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After 30 minutes thed installation 1s stopped, the
tahle i3 sst in horizontal position and the pard drift is
marksd, In the similar way, the welus of drift against one
of the marks g or &, is determined,

REMARM: It {= permitted to check on "SKORSHL" unit
following the above spscified parameters. at
an anmilar speed of 6 to 6.8 r/min, vibrations
of 0.2 to 0,5g and a frequancy of 40 to 50 Ha.

GaTe The welght of an article is checked on seales providing
an acouracy of +10 gr. .

6,8, Insulation strength of electric circalts with respect
to the body is chechked betwsen pins of plug conneector and
hody” for a minute under normal conditions with the ‘bulb
removed on high voltage installation with a capacity of

at: least 0,5 EW, 50 Hz, §

The test starts at a voltage nearer to zero which
inereases gradually with speed up to 500 V allowing to £ Sk
read the voltmeter. 3 3 ] i

1f there is né break down or sparkover the pointer of |
the voltmeter shows present voltage but if there is a break
down or sparkover a sherp decrease in voltage is observed, A

After one minuts performance the testing vcltage is
gradually decreased and the installation is switched off,

6.9, Vibration resistence of the article is checked on a <
vibratian stand at the following vibration parameters i

Precquency, Hz 10 to 20 20 to 30 30 to 50 50 to 120
Amplitude, mm 2.0 1,2 0.6 —
g Acoeleration, g not checked : : 6

The cheeking iz performed as follows:

a) The article is rigidly fasten without shock ahsorbers
ts the platform of the vibration test stand so that ;
the direction of vibration is along the vértical axis;
b) Power is supplied to the artiele and in 5 minutes,
the gyro is uncaged; .
¢) The vibretion unit is switched on. ]

—-——-A-—‘J
——— = - x -
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. fications it is adjust as per the procesdurs of item 6,5, : ;-'

o Fk-5q

d) Subjecting to vibration for one mimite st frecuencies
divisible by ten, the deviation of the card with
respect to the index ig detarmined,

After checking, the power is switched off amdf-'l'ha articole
ig removed from vibration test stand. -

6.10, Impact resistance is cnecked on an impact test stand
with acceleration of 150 g and pulse duration from 1 to 5
m.sec. The article fixed in shock absorbers is mounted on
to the impact test stand, the power 1= supplied, uncaged and
20 impm:l!t:- are performed aleong the wvertical axis.

puring this, the current consumption as per method
specified in item 6.3 1s checked.

6,11, Rmsistapce to cyclic changes in temperature is checked

o
=2

Articles ln non=gperating (withouk ;_mr supnly)
condition by 3 cyulle changes in temperature following

continuously one after another Lo the ssquerce below: __"):q
L, the article is placed into a cooling chanber, precooled '-:-I

to a temperatire of -50%c and kept at this temperature
for two hours, .

After this the article is shifted into a chamber pre-
heated to temperature upto +65°C, and kept at this W
temperature for two hours. |
After keeping the article in thes heating chamber, the b
cycle is repsated. ) ;

After the last cyele, the article is removed from the

...:'}'.

‘heating chamber and Xept in normal climatic gonditions for {f ~pdis

| " 2n ease the article after checking on vibration test

thres hours and later checksd for compliance with item 4.7, i :r_:
d 1
atapd does not meet tnlerances specified in technical speci- :1

3

6.12. Moisture resistance is checked in moisture chamber at b ey

+40 -{;301': temperature and 95-98% hunidity for tem days im . -.I, t
switched-off condition, Each day, the artlicle should g .

- switched-on, for one hour,

with item 4.Bbas per procedure of item 6.4. Visually inspect
the ar-t_:icle for corrosion and safety of varnish coatlngs.

LR

After 10 days,check insulation resistance for compliamce ;;ﬁ%‘,
~ i‘--

i

S - - — — ———
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REMARK; 1, While condueting test protest the plug of "
connector from melsture penetration by using
insert MMPSYaMEa:, 2PMrIBKY 34 5B
2, After the test di‘]r the device for two hours at
@ temperature of +50%,

6,13, Resistance for dew and froet la checked in normal
conditions after having kept the article in cooling chamber
in switched-off condition for two hour=s at a temperature of

-20 5%,
After removing the article from the chamber, switch
it on and keep in this condition for three hours, Immediately

after switching-en and, in every 30 minutes check the current
copsumption as per procedure of ikem 6.3. ;

6,14, Cold resistance of the article is checked in a cesd
chamber, Fer this, keep the article for two hours in switehed
©%f condition in the chamber with a temperaturs of =50 +3%,
After this place the article onto a swinging base, switch_en i
the supply and,after 15 mimtes of warming up determine the !
drift of card as per procedure of item 6,6,

REMARK: After the test dry the device for two hours at a
temperature of +50°C, NEL

,  Drying of the device may be combined with heat
resistance test as per item 6.15. 1In this case, the tokal !
time of keeping in the heating chamber increases to 2.5 hours,

e G
6,15, Heat resistance is checked in a heating chamber., The
articla is kept in switched off condition Sfor two hours atk
*50 33%, After this, 1t is placed on a swinging base and, |
Ehe drift of the card is determined as per mrocedure of ’ il
item 6.6, Later the article is switched on placed into a
thermostat, the temperature is set 6 465 43¢ the article

is kept at this temperature for twe hours. . :

After this open the therméstat, reduce the temperature |
to nprmal and after keeping in noonal conditions for three
hours check the article for eomnliance with ftem 4,7. 1In Beia
case the article aftar testing on vibration test gtand doea
not meet the tolerances specified in technical specifications,
adjust it as per procedure of item 5.5, : -_;?

The article 1s
following ways::

Place the articles in & chamber filled to 0,1% of Al
useful volume with dust mixture containing;

checked for dust procfness in the X

e Berog o o9y
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; The sigze of dust particles .:.hmld not exceed 200
microns, The test is conducted for one hour at an airspeed
of 8 m/sec, after this remove the devices from chamber,

L ramove dust from their surfaces, remove the top cover and
front wall and visually inspect for the absence of ingréssed
dust, -

v The artlcle is conslidered to have passed the test
e © if the device is internally free from the dust,

After testing assenble the devieces and , check for

i compliance with 127-cdTy, '

L 4

following way: LS
SBet the articles with their aida walls at &n llnth"' i
B, of 45° to the vertical axis. Spray with water im turn fram =
Nl the 4 sides (30 minutes on each side), The intensity of '
qet spraying should be of 5 + 2 mn/min. After two hours remove
- the articles from the chamber, remove moisture from the
external surfaces of the ﬂavieuﬂ. remoyve the wﬁc{:m und
I front wall to cheek for ingress of water also measure insu-

lation resistance ag per nprocedurs of item 6,4,

- g The articles are conaidered to have passed the test,
et £ I the insulation resistance is at lesst,l megohm and there
o 1% no water inside. BErors of water on the cageshaft located
R inside the oilseal may be permitted,

i . HEHARK The difference :Ln temmraturea of the article HMI‘L
b water should not exceed 10°C,

Eftar teat assmﬂ:le the devices and check fer
cemplisnce witn 12?—::5 V.

B.lm, The wvibration strength of the artiels at one
Erequency is checked on a vibration test stand. For this

ke,
7 fasten the article without chockabsorbers to the platforn
- of the stand in horizontal position and switch-on the pwe'r'*.
[:ﬂ ks ' The test s conducted for 30 mimutes at one of the frecuencies
3 _‘.,.'f 1 e s i_n a2 reange from 20 to 25 Hz, and 20 acceleration,

w2 After the test visually inspect the article for
mechanieal damages and loosening of the fasteners,

F - 6;17; The article is checked for splash proofness in ths!“ i

4

e ———— . L = maw s g = —-i.-.-.—lJ
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6,19, The vibrfation strenoth of the article in a” frequency
range is checked on a vibration test stand as per specified
fracuencies, Fasten the artiecle mounted on shockabsorbers
onto the platform of the stand in horizontal position, switch
it on and vibrate with following marameters:

T

Frequency, Hz 10| 20| 30| 40| s0 | 60 | 80 1ma 120

mﬂplitllﬂe’ HITI z.n 1.':' D.‘B G.E G.4 ﬂ'-3 — - -
I : : 1

Acceleration, ¢ : Nﬂ'h Checked.. 4 4 4

Duration, hours F )19 6 .5 14,5 11.5 |1.,5 15 | 1,5

' |
After temt check the article for cpmpliance with
item 4.7,

In casejthe article after checking on wvibration test
stand does not meet the tolerances specified in technical
specifications, adjust it as per nrocedure of item 6.5.

REMARK: If ths frequen&y of shockabsorbers coincides with
the frequenhy specified in the table, change the
frequency so as to come out of the range shockabsorber
resaﬁance reﬁian.
7, Working time of the article is 10 to 12 hours feollowed
by a 2,5 hours break. '

6,20, Impact strength is checked on impact test stand.
Fzsten the artiele mounted on shockahsorbers to the platform
of the stand, switch it on uncage and subject to 600 impacts
with an acceleration of 150g, pulse duration 1 to 3 mlﬁjéec,
along the vertical axis recurrence should be 40 to BO impacts

per mimate,

After impact testing’check the article for compliance
" with item 4.7. In case the article while being checked on
the vibration stand fails to meat the tolerances srecified in
technical specifications perform adjustment as per vrocedure

of item 6.5,
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5.21, a) The proper functiocning of the caging mechanism
: is checked in normal conditions when device fastenad
and powerless is subjected to 1500 caging cycles,

» b) Check for reliable caging is performed in the
following way:

Uncage the device and fix the retainer, press the
rcage control handle against the latch with a foree of 5 Hg
maximum. Rotate the body of the deviece from one side to
the other several tlmes, During this rubbing or stopping of

. the card is not permitted,

5,22, Checking the article operation for the testing period

1s conducted on 1mstl}.lutinn Ynr -48 or "SKORSBi", for 500

h:mrfu bearing in mind the time of operation priur tn the . ' 4
‘beginning of the test as per present item, Fasten the article i
1in a bracket in shockabsorbers, adjust the table of the ins-

i tallatim to herizontal position and switeh on the power

supply. Set the card sgainst mark "0' and uncage the artiecle.

. Then switchon the installation imparts to the article
rotation with-an inelinatlen of +7.5°%, angular speed 6 to 6.8
rﬁ&.*‘r&ver&a time 100 to 140 sec., vibrationa at a :Era:mem:r
of 40 to 50 Hz and ‘an overload of 0.2 to 0,59 operate fnrt.hq i

:
Ty ST L T

~ above 500 hours whils in avery 10 to 12 hours the card is seguen- i
tially set to marks. 'N' 'E' K 'S" and 'W', Contimuous opera- |
ting time of the article i3 10 to 12 hours fullmfed a 2.5 . ,
bredk. bl

« =0 every 100 hours the article i-s_q:l-snckaﬂ for . t

_ . compliance with {tem 4.7, In case the article while heing

‘checked on the vibration table, fails to meet the tolerances
specified invtechnical specifiecations perform adjustment as
per procedure of item 6.5,

After the completion of 500 hours testing the articles
srechecked in the full scopeof aceeptance tests and are onen

“,up, It checks the quality of units assembly for comnliance with

drawings, condition of the bearings, compliance of parts
‘dimensions with approved drawings and the cuality of anti-
‘corroaive coatings,

REMARKS: 1, Check for dimensions of cparts is performed in
test (instrumertation) laboratory,
£, Check for the guality of anti-corrosive coatings
is performed in the factory chemical laboratory
as per special instructions.
3, The erticles are opened after the completion of
all tests,

L TS . =SSR T *.____'_...:1_-.’
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6,23, ‘Test to detect the resonance of componsnts is condustsd F-
on avibration test stand In a secuence in thlru mitually per- <
pendicular directions. Article in off condition without front

wall and upper cover is rigidly (without shockabsorbers) is

fixed to the stand platform. g .i

The test is conducted undar the following conditions:’ i

|
Frequency Sub-Tanges, Amplitude Value,
HE mm
10 48 20 0.5 te 0.8
20 to 25 0.5 to 0,8
25 to 40 0.3

By gradually changing the vibration frequency in aar.;h-sub—- :

range, time taken for each sub=range should be not less than ;

Zmiputes, : = s )
Checking fork lack of resonance in erticlé is performed

- visually.

The article igs considered to have passed the test 1f
there is no resonance and if during visual inspection meehanical
damages are not detecked after the tests. -

6.24. To check the article for resistanes to single impacts k.
with high seceleration an impact test machine "K=200" is used.
Set the article mourted in shockabsorbers on the basa“of the
impact test machine “K-200%, supply power, uncage and.carry out
five impacts along the longitudinal axis and 4 impacts along the
cross axis, the pendulum of the imnact test machine should -
deflect by 90° angle. :

After performing impacts, check for the absence of
spantanecus uncaging and dcrifting of the article in compliance
with item 4.7. .

In case the article while being checked on vibrationm
tahlaifai ls to meet the tolerances specified in technieal
specifications pﬂ!’fﬂm adjustment as per procedure of item 6.5,

-

REMARK ; The tast is conducted once on main batch of articles e

MME-s9, s

6.25. Resistance of artiecle to low atmcapherds pressurs il i
checked in the following way:

Place the directional gyro with unscrewed plug in the .

- A P
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pressure charber having normal atmospheric pressure’ and normal
temperature. ihcmase the pressure in pressure chamber to
170 4+ 10pm, Hg, Keep the article in this condition for 1 hour

.and then gradually incresse the pressure to normal. Remove: |

the article from the pressure chamber and check drifting value
of the card on a swinging base as per procedure of item 6,6, f

The artlicle is censidered to have passed the test 1f
drifting velue complies with requirements of item 4,74,

VII, Markinmg, Packing, Storage end Transportation

7.1 Mamafacturer's plate is fixsd to the body of the device
with the following désignation

a) Code of the article

b} Sarial rumber of the article.

Te2s Cn the rear wall of the device body there are applied
with black print ':'HJIQ = 53, Ty 29-02-8@g9=79 &nd TID marks,

e Each artiele is pa::ke.d inte a corrugated container |
904 180, U45-01 and is skowed intc a wooden packing box,

IX, List of Appendix for Technical Specifications

9.1 Appendieces for technicel specifications are as
follows::

1, List of checking eguipmant.

2. Certificate 127 #8B. T . i

3, Acceptance tasts racord,

4. Ingpection test record, -

5. Instructions menual for directional gyrolT1K -59, K04,12.015,
edition 2=55.

6. List of repair aml assembly tools set for overhaul apd
restering artieles T =59,

7. List of spare parts rernalr set for overhaul and restoring

directional gyre 1K =59 (for 20 devices),

SR —— ]
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Appendix Neo, 1 for technical
specifications of article[NK=59.
LIST OF CHECKING EQI]'IPEET

1. Ianstallation yﬂr—f{g

2, Vibration test stand.

3.- Megohmmeter, 100 volts.

4, High voltage unit,

5, JImpact test stand.

6. Cooling chamber.

7. Heating chamber.

8, Molst chamber,

9. 36 velts, 400 Hz, AC unit.

10, DC 27V, DC unit. v

11. Seales with an accuracy af +10 grams.
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