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BELECTRIC DIRECTIONAL GYRO - TNIK =59

TMk-59
7- /082

List of repair and assembly tocls & gauges set for
overhaul and restoring article [ [TK=59,;

17.

81. Description of :
T tools, gauges Code , Quantity _Bemark
=3 2 3 4 i
1. Desk to check rnumber of .
resclutions and speeding up
. time of gyromotor. 6365-1373 1 127-cd
2. Screw Driver for part  _

- 12?-64_. £350-4605 g e
Screw driver form part H
127-85, 6350-5405 & -

4. Special wrench for part A ‘
252=-114, 63506453 iy N
5. Internal special wrench, 63505472 2 =Y
6, Socket wrench 5=7 for part g
127-100, ’ 6350-4716 2 = =M
T Device to measure gimbal - " i
~axial play of in the body. 6350-~4443 1 -
8. Load gauge to press in the‘
“inner race of the bearing, 5 -
< wupto 10 Kg, capacity..... 6350-1835. 1 =M
Deuble wrench for part
< 127-101. : 6350=-6454 2 ~Ng
10, Gramgauge, 0 to 1,5 grams. £350=68537 1 ==
- 5 LR Screw driver for part
9 /A8.632,000, 6350-6751 . -te -
12, Cramgauge of 3g. mazed mm
“to measure the force of
brushes, £350-4759 1 ="
13, Egquipment to check for .
airtightness. 6350=-2057 1 -
14, Technological wire bundle, £350-4911 1 =M
15. -Tgehnological wire bundle. 6350-4912 1 ="
16. Brackets for checking on
WSKORSBiY, 6350-4636 1 -
Screw driver. 127-cd6 2 ="a
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L 2 3 4 5 1
H
18, Bupport for assenbly, 'A350-T7185 1 127-gdl y
19,  Wrench for mts
. _ 2838-192, £350-4717 _2 . \
20, Wrench for part ; :
. 252-cd1l, e127-76. 6350-4603 2 -t
mt_:?-ﬁ:.' . Device to measure mimbmakw
i . play. 6350-784 1 P w3
o2z, Device to measure gimbals
play. 7 6350785 b | =1 P
23, Torgque meter to cheek turning
torque of the cage shaft from
I e 1000 goam. y=-168 + = ul
gl ol = &
&7 g Support for soldering wirss . i
_to the plug, 63504733 1 ~Te Y i
TR - ] o Y
‘25, Deglce for assembling and L
_drying purpose. 6350-4436 1 127-cd1
1126, _Wrench for part 127-86, 63504604 2 127-céld4
27. Device to measure axial A Bl
_ play. 3 65350-6704 X I -
wﬁ;"’ Wrench for park 127-50, 6350-4608 2 L ,!
1129, “Device to check Beat, 5350-6549 1 -t X
30, Wrench for part 953-40. 6441 0=003 = %0
‘31, oSremgauge from 0,4 to 1¥g. £350-T820 3 e il
32, ° Stud for centering (aligen- oy SN
"% 'ing) the contact group. 6350=4432 2 = |
oy L} - 4= ey
33, cramgmuge upte 10g, 6350-1967 1 -
34, Weight 1.25gr, 6350-4766 1 B R 1
,II' - - A
. 35, Device tomeasure axial i e
1'& play of gyrounit, 6350-6704 i e T
q ,-.E-ﬁ' ‘Device to check play
¥ 0.02 to 0,C6 mm, 6365621 1 127-cd15
1 37, Ccenters to check Beat. 63624-018 1 Me 't
: a8, “‘I'aperad needle to meamire 2 -y -
koe ~the diameter of hole of pleces aE
‘s ., ball bearing 5 and 3, ~ 6034-412 x f 1
39, _Socket wrench 1,8 x 1.8 160-265 2 <y 137eedts N
ﬂfq‘-'.;ﬁﬂ.-  _Templet - plug for mounting ; ]
b contact unit, £350-4602 2 RS
41, Wrench for threaded bushing. £350.1151 2 127-ed1B
¥
,.._'4'
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I-/1052
1 2 3 4 5
42, Wrench for gyrounit
lock nut, 6350=-290 2 =M
43, Wrench for screwing and
locking the nut and screw
IYyn-53-28, 6350-4725 2 -
44, Wrench. 6350-451 2 ="
.45, Wrench for mut 160-329, 6350-4768 2 =
46. Equipment for statistic .
. adjustment, y-118 1 "
47. Device to center the Cam, [1=5322 1 -t
8. Assembly device, M=-6018 1 127-cd22
49, Device to check heat of L
part 252-190, 6350-134 1 160<cd14

REMARK: 1, Tools as per the given list is not ineluded in
the set of article [Nk59. Tt is delivered- .
under special agreements.

2., The list is corrected (amended) not more than

once a year if required,

CHIEF PRODUCTIOHN ENGINWEER.

LEADTNG ENGINEERER,
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List of spare parts repair set for overhauling snd

restoaring the directional ayrolNkK-59 (#6r 20 articles),

=,

5 .
Num-  MNumber of the r
. ber, parts and units Degseription Cuantity
' 1 2 - 3 4
Vo1, 127-cd2 Bracket with slide block 2
\ 2. 127-cdé Screw driver 5
4 3.;; 127-cd47 Contact & M
47 12?_—::&3 Contact 3 , ¥
i‘ . 5. 127-cd10 Block assembly unit 3 ;1
: f'ﬁ. 127-cdl2 Contact 3
;::".‘L 127-cd24 Body Hi.‘tn cover 1
| B. 160-cd22 Contact 6 -
'E_',\ 9. 9,1,6.354,001 Contrel butten 2 ”-f’:
- ‘10, 986,615,003 Lamp holder 2 - o408
11, 946,617,000 collector ; g
' 12, 906,635,001 Cep with contact 3
v '-T";_l_.'af 359, 0D, 00,000 Gyromotor 3
4. A1000095y™) Searing 5 ]
15, A6005k1™) 3earing 5 -‘llﬁ'
2 L16. A7IVMD) Bearing ' io Fy
5"‘1*&!; MH.26,012,1 Ministure bulb 10
.'ﬁ LB, 1nTe6 Glaszsa 5 e
ff“ 19, 127459 Gasket 5 ﬁi
' 'zm 127-13%) Spring 3 Pl
L,-:,:EL 127-100 Stud 10 o
;&.ﬂ. 160175 Wire 4
12948, e300 Gasket 12 e
# 324' . 90,8,683,012 Gasket 5 ; 41
@Eﬁ'ik 3494A-1-6 | pin 3 = iy
: Mo 20N 4 i I
v i =g
ﬂﬁh . cowntd, ;_j
i ] t 4"1 i i




e

S il i e R e i i e e e e s R

- 67= FNk-59

i = ] O5 2
1 2 3 4
26, 3494A~1-10 ein 4

4 ]
REMARK: 1, The spare parts specified ia the above list are
delivered under a special agresment,

21},Farts marked with 'x' subjeected to slushing and
deslushing, \

J, It is permitted to deliver bearings 5MAG6025 in
nlace of AGDOSk1,
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Certificate for
electrical directional gyrollNK-59

Ho.

1, ‘Acceptance Certificate

The electrical directional gyro [MK-<52 with the above
specified number is mamufactured in compliance with:
technical specifications, checked and accepted by

T4D and approved for serviceability. i

TiD Inspector

] n i 1g{?3.‘
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£9- rnk-549
7- s %
2, Delivery Set
m Deseription - Cuantity
l. Electrical directional gyro .
mk =59, 1
2% Socket 2PMJ 18ky I 4l SBl. 1
3 Miniature bulb MH-26-£12-1

LEPE—L‘EJ . . 3

g 3. A Brief Technical

a) The articls operates on 36 t ¢ volts, 400 + 10% Hz AC
and DC 26 + 5 wolts DG, ;

b) Current consumption in easch phase at steady operation
conditions, 36 4 1¥ and 400 1 10 Hs should not axoaad
0.30A,

@) Temperature rangs from +50°%¢ to -s0%.,
d) Overall dimemsions : 237 x 130 x 122mm, 1 g
g) Weight : 2200g. maximum, '

£) Drift of the card against mark ‘0! on a horizontal : ! ;
yibrating table in 30 mimjtes after warming up the device
for 15 mimttes should not excesd #1 small aivision.

g) Drift of the card against mark '0' on a swinging base
{n 30 mimutes after warming up the device for 13 minutes
should not exceed +2 small divisioms.

h] Drift of the card against marxu,g.dpr.n. after warming
up the device for 15 minukes on a swinging base, in
30 mimites should not exceed #2 small divisions. -

4, Scheduled Maintenance

The scheduled maintenance is performed in cunuliance
with the requirements of "Imstructlion manual® (section
"Maintenance"). o
‘ 8
&, Owerhaul jod, service and storage life. o

Operating period of the article #111 first scheduled
rapair ie hours for years including
transportation and stoTrage period.

e T — e | it i — il
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Cuaranteed service and storage period as well as
procedure to forward claims are speeified in the agreement
between customer and manufacturer for exporting articles.
The specified operating life service and storage periocds
are effective on conditions of proper maintenance and
storage of article in compliance with instructions and
other indiecastions bof the menufacturer for transporting,
storing unpacking mounting, maintenance (repairs) and

preserving the article. "

6. Records on preserving the article
dre absent.
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8, NOTES ON REPAIRS AND MODIFICETIOHNS
PERFURMED AS PER INSTRUCTICNS & REPORTS,

Performed works

Date

Description

Cause
for
performing

Agency

Signature of the
person in=charge
for filling in

the certificate.
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§ 9, MAINTEMANCE NOTES

Before 6perating get aquainted with instruction
mamial,

While uncaging do not turn the handle because it can
cause unproper readings of the device.

Power supply should be through a screened cable.
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2,

4,

5.

6.

Ts

1o,

4E

12

13.

I k-4

7 . T IBEE

RECUTIREMENTS FOR PARTS
Wash the hall bearings AS005k1 and A1000095 ky in v
three vessels containing petrol "Calesha™ and dry
them in air. ; . .
Lubrieste with oil 132-20 (2 to 3 drops from an in-
jector with a tip of @ 0.6 mm).

Damage of silver cclour enamel H.l1_.-155 from the : i
outzids 13 not allowed,

REQUIREMENTS FOR ASIEMBLY

Conduct wirlng as per 127 ex 23 .

All adjustments and checks of scale readings of the
devica are ocarried out at permanent wvibration of 0,1
to 0.3g and a frequency of 40 Hz,

The axlal play of the verticel axle of gimbal suspen-
slon should be withdn the 1imits of 0,05 to 0,1 mm
whan a force of 2.5 Fg, is apnlied to the lower{bottom)
pemi-axle,

Frietion torcue in the vertical axis of the gimbal
suspension should not exceed 2 gm.omy in soms points
3 M e CMa

Total play of the card should not exceed 2° when the
axle of cage shaft iz Fixed, .

The cage a.:-:l.n should shift smoothly without sel=zing,
While rotating the cage shaft in push,in position the
coupling should rotate treely without seizing and
Jamming. Torgque of the handle should not exceed

500 gm.em. The difference of torques in various

peints should not exceed 350 gm.om.

The reliability of contacts of gimbal current feeding
units is checked wilth an shmm=ter, rotating the gimbal
unit by cage handle through _-!-_Jﬁﬂn, Contact Faults are
not permd tted,

Consumed current at 36V and 400 Hz frequency =mw should
not axcesd 0,34,

Contact pressure of the brushes of anit 12'}'—;:1!10 should
be C.8 to 2 om.

he nsseruhlagd device should be ran=in on "SKDRSBi_“ unit

-1 E 8 W
for 1!1 hours, by 2.5 hours at m_.'n-‘k_.-:,cl g ".;-EI" and wyee

After adjustment, the device is subjected to vibrations



T Tik-59 T-10E=

at a frequency of 40 Hz and an coverload of 6§ for
10 mimites, After this, check for drifts sgainst
mark "O" on SKORESDB1Y unit. E

REMARK:1, When the device is subjected to munning in and )
yibrationa, the device should be mounted in 1
shockabsorbers ZT1cd9-1-3.

‘ 14, The devic:e shnuld be airtight at excess pressure of
0.1 ng_a"'{::m + The pressure may fall for no more than
20 mm Mz20 per mimut=, ‘Check with & technological
cap Ehroach the plug commector,
15, The serawiriver shouald fall into the slit of adjusting
. serewit when the card is set against mark 'C' with.an
accuracy of i1 division,

16, Thia device should not get caced when free movement
of ths control handle against the retainer is being ¥
L )

4 " taken up,

¢ Techmeal ;E:E;m?"nn) Device bedy W:H-l pwrl" 127- 5!5-!

REGUIREMENTS FOR PARTS

i Wosh all patts in aviation gaaulim.a.n.d ‘I:lw with
filtered air.

"

REQUIRR"IEN‘IE FOR ASSEMBLY

L it The axle of the cage should ghift smoothly without
: N selzing, When the shaft is being pushad, the lock
£y pins should get inte the disc holes in all Pnaitibns,

smpothly slide on bridges, amnd enter the disc holses, p

i During this the cage fork with its dog should smoothly e
_ raise and slide over the inclined aurfann of the slide .
=B - block and then apring up onte the upper plane of the
lakchy the cau;m counling should be raised amuuthlr with:
dogs without seizing or jemming.

3. Wnen the shaft of the carge i3 in the oushed position,
' ; the coupling should rotate freely without selzing,

4.  When the cage is being dizsengaged (when the shaft is
being pulled) the fork dog under ths action of the
spring should slip into the groove of the latch and

= fhe fork with.coupling should come back to their initial |
position, Seizing and jamming are pot allowed.

~ ' ° 5, motal play in gearing from shaft, part 252-31 to the -
R gear part 160-123 should rot exceed 20°, The play |, i
] should be adjusted by turning the eccentric axles

- 807,927, 001-1 and 34,7.227,001-2, .

.n-'.——--:-l-.o--—--—h._r-— - - -_—— - — .
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iz 0 The operation of ceging mechanism should be checked

for a temperature of -Eﬂac. In tg¥anslational and
rotary motiéns of the handle seizing and jamming are
not allowed. Checking should be performed at random,

2% of the devices from a hatch but not less than 2
plemas, 1if the caging mechanism is malfunctioning,
check the remaining devices.

TECHNICAL SPECIFICATIONS GIMBAL UNIT 127=cdid

REQUIREMEHTS FGR PARTS

"1,  Before mounting the ball bearings A23yM into 127-cé14
rinse them ia petrol , FALOSIAY, NOST 443-76, dry in
alr in desiccator &t normel temperatures and check as
per Ty MNo.100f6. ;
Bearings with friction terque not :ameeding 0,25 gm,om
ara lubricated with nil, grade 132-20 and lnstalled
into the device.

ASSEMBLY REOUIREMENTS

2  Bxial play of the gyrounit 127-cd18 should be within.
0,02 to 0,04 mm when applying 700 gm. force.

3. Spherical contacts should be set aleng the rotating
axls of gyrounit 127-cd18 (y-y) with an accuracy of
+0,05 mm by the device and should have a contact
pressure of T+ 1 gm.

4, Reliability of contacting of current feeding and brushesa

iz chasked with chmmeter, rotating the gyrounit umtil
stop, Faulty contacts are not allowed,

5. FPrietion torgue in the bearings of the horizontal axle
and surrent feeders should not exceed 0,5 gm.,em. Frics-
+ion korgue is checked by using specific welghts,

E. Radizl run-out and end-play of the rard with respect to
4 axis X=X should not excead 0.3 gm,

2 After installation of all parts and units of 127-od14,
the gimbal unit should be statically balanced around
aris ¥X-X with the help of weights 127-39, 127-40 and
127=43,

REMARK :The gimbal unit may be balanced with X-X axis inelined
at 45° to the horizontal plane.

- SEmxk

. R
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Owegk Blectric feeders should be checked for insulation
resistance as per procedure of item 6.4 127Ty. The
insulation resistance should be of at least 50 megohm,

Check insulation between output wires and axle for
breakdown and range as per nrocedure of item 6,8 127 Ty.
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10.

11,

12,
13,

g - = 0D rk-54

Instructions for slushing and deslushing spare parts.

Instructions for impregnating oil seal gaskets in
oil MBT. . .

Instructions for creparing and using cold, curing
epoxy adhesive. :
Instructions for coating parts with primer Ak-070
during assembly. ; -

Inatructiins for spot painting parts with rivelled
enamel ALTL165,

Instructions for spot painting parts with black and
white ecolour nitrocellulose enamel H'M =-25.

Instructions for using adhesive ,88HY ",

Instructions for preparing flux A7} -1 for soldering
parts of varicus materials, ; :
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INTRODUCTION

The present technical specifications refer to organizing
repair works af'electrical directional gyro - 77kB9 at specialized
fac‘tr:h_ries and work shops ecuippel for remairing gyrosecopie and
fccuracy devices. These technical ‘specifications study in detail
the disassembly~-assembly process condition — inapection mwe charts
of basic units and the device itself. The technieal specifications
are meant for maintenance-fitters, of ITI and IV category, well
aquainted with the design and functioning of the device and who

have undergone special training and have EW—EB—M’Eﬂﬁg
wiring mﬂu.—amﬁr—tﬁ*c_aﬁcting repair works i+ is necesgs
to get aguainted with the technical deserintion of dirqc;f (29
fyro M) Kusg, = : I - 10K &

IT. General
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Genaral

Yor each device delivered for repairing and restoring

'a technological certificate ghould be filled in indicating the

scope of repair works pPerformed, This certificate is regquired
for making motes on the performed repairs in the certificate

for vehicle,

performing condition = inspection wor¥s and i
all the davican, asserbly units and components
lm.ufl.. the the devices and assambly units wich
cloth socked in petrol iy -70 and blow with come '

Before
repairs clean
from du-ﬂ‘!: and
coarse calieco
prezsed air,

The devices should be disassembled to a minimup,sufflclent
to Aetermine the oause of defest and it's removal,

Individual or aggregate technicue can be used to repair’
the devices. While parforming the repairs as per acgregate
technigue the faulty units, parts and components are replaced
with proper ones, checiked before renlacing,

While repairing the device follow the below given rulese

Thoroughly inspect 211 fastening parts,  Threaded parts
with stripped threads zhould be replaced. The slits of
serew haads should not have. warping side surfaces and
mits and bolt heads should not have warning apd broken
edges.

Breﬂthinl; of more than two threads is not allowed :ln the
threaded holes of the narts. :

1.

Clean pulishnd surfaces having imlents and scales with
sand paper K3M - 14, wipe with coarse calico cloth luahﬂ
in petrol {5 -70., After that wipe with batiste soaked Lu
rectifying ethyl alcohol,

Remove the traces of corrosion on the p&rts and as=zambly
units with abrasive paper ¥3M-14 and then rinse them in

petrﬂrlS =Td.
layers of prima Ak-070,

with solder!10¢-61 and flux{}T }. Soldered places are
protected with pigment wvarnish AK<113, Replace uncoversd-
wires with new cnes, ANy other acidefree Flux may be Used
instead of Flux [\'TH. ;

Damaged varnish-palnt coatings on parts and assenbly units
should be restored with varnish or enamel of same ecolour,

The clsaned places are coated with two HE-

Wires, endr eces and other narts are Foldered & tinned "
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6., Replace damaged rubber caskets used for packing
(sealing) the Joint connections, with new gmes.

7. Bafore assembling rinse the bearings of device
for three times in petrolf =70, blow with com-

pressed air, check for smooth rdtation and then
lubricate, Lubricate the bearings with oil 132-20,

8. Replace cottenw pins, pin wires, lock washers and
lock rings with new ones,

9. Serews not having spring washers should be secured
with primer AK-070, -

10, Before the asseanbly chamoir gaskets of oil seal
should be rinsed in petrol 5 <70 and scaked in

oil MBT .
1Y. Materials used for repairing should comply with

requirements of standards - specified in appendix
Fo.4d.

REPAIR ARRANGEMENTS AND SAFETY PRECAUTIONS
3 p

Por repairing of the directional gyruf-T1F;é59

isolated sub-sections are recommended:

1.

.
3.

Sub-section for cleaning the devices and their separate
parts and assembly units from corrosion, for restoring
protective and decorative coatings,

Sub-section for conducting mechanical (machine) works.

Sub-section for disassembling, condition - inspection
works and assembling devices,

Sub-secfian for running-in, adjusting and checking the
devices,

Packing section.

GENERAL REQUIREMENTS POR PRODUCTION PREMISES
e e S TR AU FRPRL G

The premises should be spacious with adequate illumination

(1ight) the eeiling and walls should be painted in light colours,
the floor should be covered with linofeum or throughly puttied
and oll painted.

(In the second and fifth sub-sections the floor may

concrete without pot-holes,

The air temperature should he within 16 to 30°cC range,

Illumination and dust contents in air should comply with the
fcllowing rates:
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Laminance, lux Fermissible cunentity
Humber cf the - : of cust narticles Relative
sub—=cections. General Combined setted ip an hour Hamidity
lighting lighting per 1 em .
I T:l- Hoo lﬂgp 3&-—' ?Df‘l
45 500 - 30- 80O yﬂ
2 =
: » e 5oo 750 .30~dﬂ%
- - .
4 75 Joo T50—\oo o 3 ED/{
: O- 50«
5 59 . 300 - 3 8 -/

The flzst sub-sgéc¢tion shouldé be ﬁrcv;deﬂ'with'ccmfcrtahle
work benghes for cleaniné devices and sheciagl baths for degreasing
the pares, The floor near the cleaning baths should be chemically
regdistant., In this sub-section o-zerations with'e;cky comnound,
luninous campound, varnishes and naincs semhe are conducted, Sub-
section No.l should be located in an isclated nremises sok &k that
other workers do not have direct contact whbth vapours, dust or cured
compounds., This sub-section should be provided with permanently
cperating plemum—exhaust ventilation and exnlosionnroof elﬂctric
facilities, exhaust cabinet and hot water. Cpen fire and electric
hot plates with ozen heating system ere not permitted in the nremises,
Elactric lighting should be egplusicnprpof and should bes switehed on

- outside the sub-sgection ares., The solvents should be kept in sealed
vessels in metalic cabinets, To nrevent sparking do not use stecl
veszels., The mechanical sub-section should have drilling machine,
lath, work-benches, wvices and other tocls tc carry out mﬂchanica;
operations. The main passage ways whers in places of peifmanent -
presence of workers should be at least 1.5 m. wide. The passages
for inspection checking and adjusting the equinrment should be at
least 1m. wide,

All the scuipment should be subjected to regular technical

inspection,

Subsedtion for digasaembie, c_qrﬂiti:-:m - inspection works and
assembling part and units should have providéd with tables of the
following dimensions: Length 1.3 m, width O.7m, height 0.8m. ‘The
surface of the tahle should be covered with smooth wear-resistant
plastiec. The table should have a rounded skirting to a height of

I
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& to 10 mm, around its perimeter to prevent tools and parts from
falling down. As a rule the working area on the table is provided
with a spongy rubber mat. Power éﬁtkets for supplying 36V + 10%
50 Hz, AC {(for soldering iroms) and three phase, 36V + 10% 400 Hz
AC (to check proper workability of the device and the rotating
direction of the gyromotor) are fitted to each table. To blow
parts and assembly units sach working place is provided with a
filtered compressed air feeder under a preﬂsuré of 1 to 2 Kgfﬂmz.

For acditional lightning the workino place is provided with
a table lamp, with ball and socket joint at the base and a deep
shede coated from inside with white enamel and a 60 - 75W bulb,
Illumination at the ﬁorking place should be of a£ least 3200 lux,
Day llght lamps which give better licht and do not get heated may

De used.

The working table should be provided with drawers dévided
into separate cells to keep tools, smaller attachments and parts.

Measuring gauges and cutting tools should be kernt separately
from each other. All liguids (alcdohol, adhesive, nitroecellulose
enamals, oils to lubricate bearings, ete) should be stored in one
type glass jars (or hottles) of a volume of 50 to 100 t::m'?' mﬂmﬁ"
grinded glass or rubber stormmers, Petrol should be stored in

metalic containers with covers.,

The jar containing oil to lubricate bearings should have iIm
a lable indicating grade and life period.

Sab-section for running-in rolling, adjusting and checking
should be provided with ,SKORSB* installation (supply from 220V,
50 Hz muins or /{1T-48 unit with motor MC-2P) (27v + 10% DC) with
accentrlc type vibrators to develop checking vibration of 0,3 o
0.8g. and nanels No,6365-1373 to measure current consumed by gyro-

motor T M AB4T,
While assembling and repairing the devices only recuired tools
attachments and parts should be on the working table,

The clothes of the assembler (white overall, can, ete) should
be made of material without fleece and should.be alwayvs clean.
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¢ REDUIREHENTS FUR SANEDY PRECAUPTION

During repair works observe the faliawing safety rules:
The passage ways of the shop should Bm always be free,
should not be locked with containers, transportation

means and other materials,
]

A11 equipment with moving parts should be provided with
guarding means. ;

Dangercus current feeders of the electric equivment are
also guarded (for example knife switches, on-off starters
ecuipment to test insulation strength of units, devices

etc),

Personnel who have undergone svecial training are permitted

to work on this eguipment.

Tt is necessary to thoroughly check the condition and

steadyness of the working table. Floor at the table

shonld be eclean and even without hollows and slipning

places,.

Pneumatic tool hoses should always be kept in good condition
and their comnonents should be nroverly inter-connected.

Operating with hand tools. .

a) The assembling attachments are handed over to the
assanbler only after checking their 5erviceability.

b) The vice and other fixtures clamping devices should
have as a2 low play (lost motion) as possible. Their
jaws should not dmnkx have dents and chins.

¢) Hammer handles should be smooth without knots and
cracks, made of hard wood (dogwood, beech, oak eté)
mand nave oval section thickening towards the end; ’
the wrenches should str{ctly comnly with the dimensions

of belts and nuts,

Working with electric tools:

a) All high voltage plug connectors ( 220V]), electrie
motors of machines and installations should be groundad,

b) Electric tools is given to the assembler in set provided
they are in good condition, with card insulated and plug
in proper order and also checked for breakdown to the

body.
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¢) Blectrical soldering irons should be used designed
to 36V maximuamz if feeding current 1S above 36V,
their bodies should be grounded.
ihile cleaning the soldering iron tips nrevent hands
from burns with forming oxide £ilm.

d) To npravent dronoing of melted solder frﬁm the tip and
part surfaces, shake off the excess splder from the
spldering iron surface. "

a) Tt is not allowed fo use soldering irons without flre=

+  proof supports put foreign plements on the electric
devices; leave the alectric heating devices switched
uﬁ without attendance., Before 1leaving the working nlace
check if the light, devices and installations are
switched off.

g) The assembler should never hlock the passage way near
nis working nlace.

combustible and easily inflammable licuids (petrol,
alechol, acetoneé, ather) should be provided at the
working place in quantities Lo meet daily raguirements
after work, The npused liquids should be returnad for
storage 4n a specially ecruioped fire-proof premises.
pischarge of combustiple and other easily inflammable
licuids into &he seynrage system is strictly srohibited.

The narts should be rinsed in 21luminium baths with
tightly closing COVETS.

amoking and open fire at +he woring places are strictly
]‘_'_'II'th ihited.

rroduction wastace (cleaning rugs, paner ete,.) uncn
scoumulation at the working Jres sheuld be removed.
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TIT, List of required oparstions

performed while resxairing

Tl - 5.
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LIST OF RRUUIRED CFZR.LICNS PORFOINED HITLE
. REP&SIRING T T A <59,

ifter the sunire of the rated eoperating life of the
directional gyro/ /1A =59 the following chligatory re=air

oparitions:

Rinss and check the smooth motion of ball bearings
523y, A1000095ky, -W6005ki (510u6025). After this,
labricate them with eil 132-20.

2, Check ‘corrugated bands 127-1, 127-2, 127-3 and renlace
theém if recuaired,

: Inenect, clean and pelish the slis rings of collactor
9% 6,617,000. 1If the rings have large burnt spots
replace the cellector. !

4, 3uff and rinse polint contacts. In case of large burns

renlace the contaets.

B Overhaul ths oil sesl, dinse and imhregnate the chamois
gaskets of oll seal 252-98 with instrument oil KMBT,

-

6. . Check rubber gaskets. If cracks are prasen£ renlace
the gaskets with new mmeEmx ones.

1

Te Measure and adjust the nley of gyrounit in the gimbals
(0,02 to 0.04 mn) and of the gimbels in Body (0,06 to
gxfx 0.1 mm).

8. Mazasure the contact nrecsure of central noint contacts

(2 to Tgr) and brushes on slip-rinmgs of collesctor
(1.2 to 2gm). :

M Remove the old grease from toothed wheels and apply

new grease OKD - 122-7,

o
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. JNDITION — INSPECTION CIART . 2 [k-54
Thum=- Fault Fault detecting procedurs Technical Recommended method for
ber. and instrument (toel),. Spacifications recenditioning & instrumer

1 Z : 4 5

i Damaged, rivelled enamel _ Damagad coating is Restore coatinhg by painting

‘ecating, Insrection. . not allowed. (see instruction in the
Aomendices).
Lt

2. Chivping of plastic on Plastic chinnings If the plastic chioons sre
screwdriver handle more than 3rm in of less than 3mm diameter
127-cd6, control Insnection, diameter ars not naint with hlack enamel

'butten. 9 6.354,001 allewed. J Y=25 as per instructions
and socket 99,6,615,003, spegecified in anvendices.
If the chinoings are more
than Jmm in diameter, res
nliaca the nart.

3. ©Broken sight glass Broken glass Renlace the glass (ses

127-86. Ins—ection, 127=6 is not condition - ins»ection
s marmitted, charf of unit 127-eds).
4, Corroded chain Corrcded chain Clean semarate chain 1inks
links. - Ins~ection, links are not with abrasive cloth K3tl-14,
. parmittad. Ringe with petrol B-70 and
. coat with nrimer X070 as
narn instructions specified
in -asperciioces. v
5. Broken chaln links. Ins-action, 3roken chain renlace broken chain links.
links are not .
carmitied,

G Damaged coating and Damaged coating and Claan the corroded places
corrasion of bushings InssanEian corrosion are not with abrasive cloth K3li=14,
127=20 and stonner e o permitted, rinse with petrol b-70 and
9 8,632.008.

eoat with nigrosine »rimer
All=070 as per instructions
stecified in the aaendices,
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Bent studs or broketn
edges of studs 127-100,

Thread strisming of
stud 127-100,

Bent pins of plug
connecteors.

Axial play of gimbals -
in the body is beyond
the permissible tolew
rance.

Contackt pressure
of brushes of unit
127=cd1Q is beyond
wermissible tole-
rances, ;

The bulb iz not glowifg:

a) Tha bulb hag burnad
out.

b) Broken current
faeding wire.

Insnection.

Losneacticon., .

Lnsnastion,

Screw att stoonver 9
000 with Gaskat 127-24,
unscraw alght screws "

3 T77=3=8k , remove cdvar
127-62 with gasket 126-67
turn in the attachment
with indicator and measure
the nlay amnlving a load
of 2.5 Kg. to lowver semi-
axle of the gimbala, Clock
screwdriver TB10=03085,
virench 6350<8781 indicator
with 0,01lmm walue diwvision
attachment 6350=4443, Dy-
namometer 6350-18355

Mzasure the brush nressure
with grammeter 63504769,

Supply "&" 27V DC to pin
1 mP, and negative to
+ the devieca body.

6,632,

Jent studs and broken Replace the stud.
adoas of the rod wrench

ara not normitted,

Strisoing of more than
2 threads is not
allowed,

Bent »ins ars not
narmitied.

Axial play of the
gimbals should be
within 0.08mm ®o
0. Imm,

L

Brush nressure
should be within
0.8 to 2gn.

The bulb should glow,

Renlace the studg

Straichten the nins.

Reacdjust the device by
shifting threaded plug
127-64 and upper nlug
127-85 and secure the
nlugs with nats 252-114
and 127-10]. ‘Yrenches
6350-6453, 6350-6454,
6350-6455, 6350-4605,

Adjust the vressure of
brushes by bending "
springs, §

1. Renlace the bulb,
2, Renlace the wire,
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Difficulty in rotating

rent consumntion of
gyromotor in each nhase
exceads the permissible.

1 2

13. Weak afterglow of
temporary effect
luminance compound
on card 9 7,021,010,

14.
the cageling) handle.

18

16. Gyromotor is not

rotating.

Check afterglow of lumi-
nance comnound on card
after its excitation for
5 min, from a distance of
0.5m with a 100W filament
lamp with a reflector.

Cage the device, Mesasure
the rotational torgue of
the cage handle, torgue-
meter y=-167.

Suaply 36V, 400Hz,A.C. to
the device through desk
©365-1373 and after 3 min.

measure currenlk conswnption

in all three nhases. Brai-
ded wire 6350-4912 or
6350-4512,

Surnly three phasse,
36V, 400Hz,

i

Reading of the device
should be distinct from
a distatice of 0.6m in

3 min, after switching-
off excitation.

Rotational torgue of
the cage handle should
not excead 600 gm.cm,

currant consumotion in
each phase should not
exceasd 0,37,

Gyromotor should rotate.

Colour the divisions,
letters and numerals on
card 9 ° 7,021,010 with
luminous com-ound as
specified in the
anpnendices.

1. Wash ball bearings

'+ (see device assernbly
chart) .

2. Clean the caging
machanism from muad
and adjust it (see
codndition=insnection
chart for unit 127-c0d1)

Replace gyvromotor (see
condition = insnection
chart of unit 127-cdis).

If the current feeding
wires ere broken, renlace
them (see condition -
Ingpection chart of unit
127-cdl).

If the brushes of dollec-
tor ars burned or broken,
renlace assembly unit
127-cdlo,

If the wires of the
c¢ollector 9 6,617.000
are broken, replace the
collantor. (see condition-
inspection chart of
assembly unit 127=cdl5,
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Loy insulation ragis-
Eance under normal
operating conditions.

Large drift on vibra-
ting and swinging bases
and unsteady readings
of the dewvice on swin-
ging base,

Remove the dial lamo

through magger sunmly 100V
DC to (1) pin 1 of nlug
connector and body,

(2) oin 1 and short cirouited
pins 2;3 and 4 of the nlug
connector

(3) the short-circuited nins
2;3 and 4 and body megohm-
meter, tyne M1101 of 100V,

Insnlation resistance
should bha of at least
20 megohms,

Check the device against
mariea 0%, BB or 3'%
85 snecified in operations
Mo.34, 35 and 36 of assem- fied in operations MNo.
Bly and adjustment chart. 34, 35 and 36 of assem=
~ hlgng and adjustment
chaxzt.

Drifts on wvibrating
and swinging bdase should
not exceed value s-eci-

If the central contacts
are imnroner clean the
contacts from carbon
pelish them, check
contact pressure which
should be within the
limits of 7 + 1lgmy if
required, adjust the
nressure by shifting
the contackts on the
stud.

1. With sto-mer’

8 B.632.005 turned out
and cover remowved

127-62 dry the device

at mrm temnarature of
+60°C for 10 o 12 hours
and recheck insulatkion
reslstance,

2. Chedk insulation
resistance of asseubly
units 12%-edl, 127-cd10,
127-cdl5 (see condition-
inanection chart of
units 127-cdl, 127-2d10
and 127=2415,

Check for power in all
three ohases of the
gyromotor as per the
readings of devices

at desk 6365-1373 checlk
the current fesding
circults are intact.
2. Wash the bearings,
check gasy rotation
(see condition-ins-ec-
tlon chart of assemdly
unit 127-cdlf an?
device assembly chart,



-89 _

7= \Qﬂ:nﬂwﬂ

2 3 4 5

3. Balance assehly
" unit 127-cdif.
. f . 4. Adjust the gimbals
- nlay,

. 5. Check the gyrromotor
and, if resuiresd,
re~lace it (see
condition-inspection
chart of assembly unit
127=cd13),

Loss of tightness. Check the device for Vith actess pressure By air bubbles detect
tichtness, Tastzllotion of D.1 Eo/On™ inside the lesking vlace and
6365=2057, bath with the device, the rre- sesl it, merty dismans
technical ethyl alcohnsl ssure drovm by 20mm tling the device
(hydrolytic) sto-wetcoh. HzD maxizum per 1 min, {turning the secrew wish

is allowed, foree replace caskets)




rrik-59
100-

F=-7059%

V., Proecsss thect far

fiisassembling device

[T] & =59.



A e e T 1T

T

mm EC .Equu

!

rll..lll.....l.l....uc. ’

| E_ma.n__

0°¢20 002e<’ _m__.q.m

._,m_._m "Lt

“._,,.:F mmm.

F00%5S G

TECHNICAL SPECIFICATION FOR

OVERBAULING.

S {5 m.mm.

T g i et

1§ B . s .
1 e D
d g LAl Y
) § - r@

5 {12 Q900H10-2-%-}

! }oo-2¢2) »

w 7 : i

: o234

HO'CR9'9V6

A AN NN

Og-£cH .

| 210°¢99 %

0-62-Y 6514

§ DIRECTIONAL GYRO

ﬁv__m.-m-.ammwm.

AT I,

A.m..ﬂ_ MW-X NN =
O¥g-7-V22IE TV

g NN . ¥e'%.52-90-vzovs

B ~

b T Y
|

N

I-¥-Y¥iee

gie \ €-22F  JOF-Zg}

—
Ay

~ 0000 OF ¢G¥ ° 29-22i

O0F-2TF E-VHESt 42 n,...m::uu.nuumi 5Q-2¢H 3200000 25¢%.

o



ROCESS iﬂﬁ FOR DISASSEMBLING THE DEWSCE

Mk-59
- /053

-102 -

Humbar of Eguipment
the Contants and
onaration Tools
1. Turnout set screw 3220A~2,5-3X and remove control Screw driver
batton 9 6,354,001, 7810-0306
2, Turnout 8 screws 3177A-3-8K and remove cover Serew driver
127=-62 with gaskat 127-63. 7810=0313
8 Turnout screw 3159 A-2, 5«6, remove three washers Seraw driver
3H022-0, 5-2, 5-5, 5K , and wire from the screw, 78100309
4, Turnout 8 sorews 3159 A-3-10X with washers _
30eT111532-74, roamove washer 3402A-0, 8-3-6x Scorew driver
under the chain, ramove front siall with narts T310-0314
127~ a5 and casket 9 8,683,012,
S5 Turnout 2 serews 3157A-2-14K and remove assembly Screw driver
unit of contacts 127-cd10 with gaskets 352.00,00,034 T310-0306
and 352.10.00,.003.
b, Remove wvarnish from the anldsrad nlaces, unsalder Elegtrie soldering
three wirea from contact asseBHly unit 127-ed10. iron, 36V
7. Turnout 3 screws 3159 A-2-4KX  with washer sorey driyar
200T7111533=74, 1 serew 3159A-2-6 , ramove 2 7310-0306
clamns T639A-]1, 1862842, wo'za and sve fubeos,
i 1 Turnout 4 studs 127-100 with -ashers 400T111532-74 Yiratich
and 3402A-0, B-4-8K , roemove covar 127-30 and 6350-4716
crasket 9 B.683.011.
- Turnout mut 127-101 and wsoer mlug 127-88 from tha rench 63506454
cover, Jemove cortugated hand 127-3 from tha nlug, Yrench 6350-6455
iv.

Remove ginmbal assembly unit 127-cd14 with ﬁmnwu
127=-cdl from body.
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disassembling unit
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PROCE235 SHEET FOR DISASSEMBLING ULIT 123 2414

I 11K-29 A0k -

Humber Dﬂl
the

Contents Tools
oparation
1
14 Turnout mit 127-86, remove bearing AS005K1 (5MAG025), Wiranch 6350-4504
ds Remave lock ring 562 1i66-5K , wrotective washer Sunnort 6355-1042
127-87 and bearing Al100C095iy from the collector. Two screwdrivers 7310-0313
nrotective can 6355-1078.
= I Turnout 4 screws 3157A-2-6K , wlth 2 washers
orT111533=74 and 34022-0, 5=2-4, 51 = and r=mnove
card 9 7,021,010 with welights, Serew driver
-Turnout screws 3157A-2-6K , with washers 34022-0, 7510-0306
5-2-4, 5K , from the card and remove weights
127-39, 127-40 and 127-413.
4. Loose nut 33204-2, 5% which mmnﬂﬁmﬂﬁrm contact Jrench
agsambly unit by turning throuch 207, 8 =5 x 6 mm
B Turnout two sorews 3157a<2, 58 , with washsrs 5 b o
3402-0, 5-2,.5-5,5¥ , ramove contact unit 127-cd22 - mewm:.um.ﬂmn
and Gashket 160-112 from studs.
6. ‘Turn gimbal assembly unit by 1807, turnout sorew & e
3157A-2-6 , with washar 34027A-0.5-~2-=4.5% , and amﬂw:mwmmmn
ramove gyvrounit ston 127-84, )
Ts Turnout lock nut 953-=10, turnout bushings 127=50 Wranch 64410-003
with corrucated bands from 2 sides of the gimbal rench 6350-4608
frames. ’ “ranch 6350-6472 flL
3. Remove corrugated bands 127-2 from two bushings g -
12750, .
S
S - ‘Take frame 127-cdl5 with gyrounit by left hand incline and i
removesgyrounit 127-cdlB from tne frame. .ﬂw
1Q. Turnout two nuts 127-86 from two gvrounit axles remove "ITrench
bearings 523y with orotective washers 953-116. 5350=4604

ol LN )
¥ ¥
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a) Condition-insvecti._.. cherl for assembly units and oarts

k59

- 140-

127=cdl Z=1C83.
"Body with perts". :
81, Paunlt Fault removing procedure Technical Recommended storinc
No, and tools Specificetions method and tools
+ 2 3 4 5
le Broken wires Test pins of plug connectors Broken wireg are Replace the broken

and connecting wires for not ellowed, wire.,
continuity tester.

2.4 Great total play Measure play. Attachment Total pley shaft Adjust the play
of ceging mechanisan. 6350-7185, 252=31 to clutch revolving accentric

gear of cace 160- axle 127-76, ‘“rench
cd3l should not 6350-4603 clock spreaw
axcesd 20 . driver 7810-0306,

3. Lateh of unit 127-ca? Breaking the assom- Replace asrembly unit
is slimped off (in P, bly of unit 127=cd2 127-0d2 by existine
devices manufactured FPE = is not permitted, design (see item 1
befors 1965), of the repeir chart).

d, mtuds 252-30 and Breakage of studs Replace the studs
252299 cut Inspection, is not permittead. (see item 2 of the
(fig.6). repair chart).

Se Mﬂmmmmmm of spring 4 Broken sprincs Replace the spring
127-15 ﬁm»ﬂ.mw. Inspection. are not permitted. (sec item 3 of repair

chart),

Ga Swelled or uncemented Inspecticon checking proper Swelling and uncse Replace the gasket
rubber gasket 160-139 working of caging mechanism. menting of gaskets (see item ¢ of the
in the cage clutch are not psomitted, repair chart).
160-cd21,

Te Hovering of cage clutch Then the cage is disengzged Hovering sticking Adjust the unit by
160-cda3l, (the shaft 252-31 is pulled) and jamming of cage  shifting studs 8 8,

the cage fork deg 127-cd4 coupling are not 927.001-1 and @ 8,
should slip into the groove permitted, 927.001=2,
of the latch and the fork with
coupling should fall down. : =
_ ,
e Breekece of spring -H:mmmﬁﬁpnn.

Hroken springs cre
not permitted, -

feplace the spring,.
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B. Condition-inspsction chart 127-cd45 . Front  slluwith parts® MWN uhﬁhﬂ%ﬂﬂ 5q
gk : e, ALY 5

' 81.
o,

Fault removing procedure

ul
Fault angd tools

1., Damaged (brokesn)

et
a

‘glass of the dial

Taghnigal
Specifications

Insprction.

Qlass 127-6.

[,

Broken or bsnt . Inspection,.

pointer.

Lnes of tightness, exax Inspsct and chack
cracks, chips on thes sealing of dizal lamp
dial lamp Cap cap at a pressure of 0.3
9 5.6835.0M ATHM, on installation
(Broken or unglusd A3B65-2157. .

lamp of devices

manufactured baforae
Oet.1966). X
Eroken alipring L
252-3. Inspmction.
The bulb of dial
lioht MI1=26-0.12-1
is not glowing. Inspection.
Broken lug of the
lamholder termi=-
nal 9 EB.515.0 03.

In=p=ction.

Chippina of the
lampholdear 3 6.
615.003.

m:unmnﬂmu:.

——— -

Begommended restaring
method and tools

- l2-

Tha plass should be trans-
parent. Cracks and chips
affecting the splash proof
nese of thme device are not.
parmittad.

Brnkeq or bent painter is
not alldued.

1) Cracks, chips, faults
in transparsncy of dal
lamp cap arm not pearmi-
ttasd.

2) Dial lamp cap should ba
tight (e=aled).

Broken sliprino is not
permitted.

Broken lug of terminal is
not pearmitted. _

Plastic chippings sdce=eding
I3mm in diamater are not
HH_UEUE-

Replace the glass. In case
cracks are prasent on gasksts

127-5, 127-31, 9 8.683.007 -
raalace them. Camenlt naskats
with adhssive 99H =2s p=r

instructions specifisd in tha
appandiaces. Clnek seraw
driver T7810-0313.

Replace the pointer (ase item §
of repair chart ).

Replace the cap (s=2e item 6
af tmpair chart).

m:u_mnmwrm nmw ﬂmuawwnam
of repair chart).

Smplace the bulb.

‘Replaca the lamoholdsr.

If the chips ars of less than
Zmm in diameter gcoat them with
black anamm]l Hy-25 as per ins-
truction spscified in the !
appendisces. If th= chips are
of more than 3mm diameter

raplace ths lamgholdar,
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1 ) Z

Ba Sereudriver is laost.

g, Ehiss on the screw=-
driver hamdla,
127%cdf,

ity

0., Motthiy on scrsuws
drivar blade.
127 =00l ,

1. Hapi rod of sciouw
deiver "N27-ctdb,

12, Ury pasking ef oil

szal 252-93 and cracis
in packing 127-17.

13. Corrosion and damaced
coating en parts
127-20 and 9 B.632.
HEEL Y .

14, Corroded chain links,

18, draeakane of separace

chain links,.

. i —

FMk-59 &5

3 &
R Abseancs of serewdrivar
Insneciion. is not cermitted,
Chips of more than JSmm
Inspection. are not allowed on tha

gerpudriver handle,

Notehas on the screu-
driver blade area not
allousd.

Inspaction,

B8ant screuwdrnivar rod

Inspection -
i - is not permitted.

Inspaction. Drying and craclka in Lha

packinog arc not gllownd,

Damanad coatino and
corcoaion are not

Inspaction, e ey

Tnapection. Corraded chain links

are not allowsd.

Inspaction. Broken links are not
allouyed,

Fix a pew screwdriver

In eaze aof small chias
paint them with black
anamal H 25 as nparp
inatruccions sopescifisd
in the appendieces,

If the chiong are of more
than 3mm replaces the
scragydriver,

Grind the naotehas on a
ﬂuwjnwsm.crﬁmwv.

Straighten vices, hamner
with textolite block hoad
of S0gm. weight,.

Replace packing 127=17
and impregnate packing
252-93 (ses item 7 of
repair chart).

Urags corroded places with
sand paper K3M=14, rinas
in petrel b=70 and coat
Wwith primer Ak=UTU with
nigrozine as per instruc-
tions of aposndiescas.

deparate the links, dress
corroded links, coakb with
primar Ak=0T70 as per ins-
tructions pgiven in the
appendieces.

Replace faulty links.
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