Declassified in Part - Sanitized Copy Approved for Release 2013/11/01 : CIA-RDP80T00246A071200030001-7

FNF . CMATION REPORT""INFORMATION

/ CENTRAL INTELLIGENCE AGENCY -, ooxd
This material ct;ntams information affecting the National Defense of the United States within the meaning of the Espionage Laws, Title
18, U.8.C. Becs. 793 and 794, the or of which in any manner to an unauthorized person is prohibited by layw,
"S=E.‘C..~=R"E9T 50X1
NO FOREIGN DISSEM M
COUNTRY USSR REPORT
SUBJECT Description .and Operating DATE DISTR. January 1964
Instructions for the AD-30 Type
Unified Diesel-Electric NO. PAGES 1
Generator Units N
. ' REFERENCES
DATE OF
PLACE & 50X1-HUM
DATE ACQ.

INFORMATION. SOURCE GRADINGS ARE DEFINITIVE. APPRAISAL OF CONTYENT 1S TENTATIVE.

INFO.

1. |105-page, English-language,  50X1-HUM
Soviet manual eutitled AD-30 Tzse Unified Diesel-Electric \__
Generator Units, Description and Operating Instructions

2, The manual states that the diesel-electric generator  S0X1-HUM
is designed for supplying 30 kilowatts of three-phase
alternating currant and is built for continuous duty.;

The generator is available in three models as followsg

a, AD-30-T/230 supplies 230 volts at 50 cycles and
94 amperes,

b. AD-30-T/400 supplies 400 volts at 50 cycles and
56 amperes.,

¢, AD-30-T/230/Ch-400 supplies 230 volts at 400
cycles and 94 amperes.

3. .\‘"The prime mover for the generator is a YaAZ-M-204G,
a 60-horsepower diesel engine, which turns the
generator at 1500 rpm.

Distribution of Attachment for Retention:

| 50X1-HUM /
ORR: 1. copy — /
0SI: ¥ copy ;
Army: 1 copy ,
Army/FSTC: 1 copy
. DIA: 4 copies 5
"i NSA: 1 copy :
3 50X1-HUM i
N / GROUP 1
i S-E-CoR-E-T i 2
NO FOREIGN DISSEM
STATE [ o1a | ARMY | Navy | AR | Nsa [ X6 NIC [ ocr |
Army/FSTC '
(Note: Field distribution indicated by “#".)
NFORMATION REPORT  INFORMATION REPORT .
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‘from 50 to 100 per cent T : ;, 'u]

"loaditg from 0 o 100 per oent.

_ rang.. of r-p.h. reg,ulation
developed by the 5enerutor in the i’ollowino range;

brated load, the fredpency nonnstability is *1 .3 per cent of tha;
I;'rated rrequency- 4, ?LZ”*-' '

A currcnt (5o~c/e) is aet up by means of adaitional fuel

- B T

*9"‘,:- '5ox1'
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AR

ALl units proviac for automatia voltage xegulation at

any changes in ‘balanted locad with a pawer factﬁr from 1.0, to 0 6|4

(1nduotive) in the following ranges~"

’

v) f3%
fron 0 to 100 per cenv;

u) -1&% durx.nb translenxs when droppinu load and re-

'.Tne trau31omt ,eriod does not ezoced 3 eeoond
;hu“ Lhe average rogulated voltage is ded ined ag the
~vhal£-sum of the maxlmum and minamum valuen of volbagoy"
-jobhalnou with' chanbe of load in the ranoc or 50 to 100'
"Epex ceux and fxom 0 %o 100 per oent of the ratuu value
' :jand abt gower faotors 1n tho range from 1. O %o 0 8 (1n-.
'A"jducuve). o D )
‘The HA.JI-ZO‘#I‘ engine reaulator ;prov.lde..-s a comstant
’i.e. constant frequency of cuz:renb

aj wibh constant luad of 50 to' 100 per cenu of the..

<

. muTE; It is aasumed that the rated frequency of the

dejiVery regulation.oarried out by hand vf,;.f;“;‘”ﬁ I3t

a) 2ag, of Lhe average rogu;ated voltage value for loada'

‘ot the average regulatcm vvltage value for loads

b) Variation of steady current freqpency. at any ohange77'
'.ot load in the rangé“qf_1ob to 50 par canh - +2 por céht éf’
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At ‘any éhun ¢ in load in the ranﬁe of 50 to 10058&9

cent — 1.3 per cent of the rated frequeoncy. _

¢) iaximwa variation (surge) of current freqnency at
suduen change in load from 100 to 50 per cent and vice versa
(urop and increase in 1oaa;, not moxre than 6.6 per cent av each
chatge in load.

4) 4% 10 per cent overload the reduction in“currept
frequency is not wore than 2 per centy '

Yne nonwbalance of the load should not exceod 25 per
cant of the roted value ybhe difteronce across phases not devia=-

c;nd_morz than 10 per ceal of the rated value.

b Boulwent Set apd layout -
Bach unit includes the following;elements: : v
1. The prime mover, a Hnﬁ-ﬁ204T type two—cycle rour-'.

chlnder diesel with ;nctruments and devices neoebuary for its )

oyerution. ‘ .
€« An a.c. throe=-phase qynchrqnous‘geno;ator;'
3o Auxiliary parts (coupling, frame,‘Subport).
%. Switchboard. o ——

5. Spare parts, tools, aocesaories. .

H S

G . Connectlon leads.

Tne units are mountad on 3 comnon frame..‘;

the help of & flange connection and represent a eingle blook
fixed to the frame of *%he unit 1n thrae pointa. B

e h

v

| with ihe help of a rigid ooupllng which connacta the engine flyb
| wheel to the generator shaft. o '

S Tx L4 Ak Y RAEr to nd LT L0 58 o ot o at TV

L Ihe enbine and the generator are rlgidly connected with; .

Rotation is tranamitted fron the. engxne %o the generator'

AR

N FODREINN hIQQEM
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‘..‘."i;x_.: welta-ave .f.woed with he neces av*:y 1.m.L~'u.m< ﬂah fué.’

| .

c.)nmol aad: 1!‘48‘,) etioh of Lh v b upe "-a“i:oh _ SR
: I . " ‘ - ’ . ' P q
o b.\ch u.m.t- mocxeL hab u cu,.lereut ‘Gy_(/c, 01 wwer to. t‘*f)ffa A E

B i « . . - RN

' ‘l.J.rnu,,n J..me:::. 2 -»jacli 3 ib LG uos ﬂne tv e b_:n '\U
per cv’nv (t.rn:ou‘,n vwh _ann): oi uhoa ‘,,uv-er ,ma.xc,eu ba tnn u.m.t
hull Lm or tdﬁb*b{j 1** ‘carrma out v.':.l’(l\lf,'h' ima_ PR

uen..inm.e. : B«.mda ' r.. braro socu ._;’5 )rov'deg f‘-"-”. Landliog ,'i‘?i*.. e

¢

.,

nowor ,ar.all.m to bhe ina’s ox ’la.ne h 'I‘A

.~!

!

"'hu electr*mai cu:c\ut oi -;Lm‘ umt provzde" 'for stable-

,urr,z.u.el operablon, w.LLh o‘uhe P uuits o .B.Lmi&a;r ou‘?sput rati:

NO -FORFICGGN DISSFM
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e.
L o . . . . - 50X1 -
In unlts w;tn a single breaker when feedlnb consuiters B
from the power mains the tvoltmeter and frequency meter a.re uaed
o check the frequancy and voltage of the circuit. 1t
!
)
CONGXRUGEION AND OPERAYION OF THY KIS B
ARD SYSLEGS OF 4HE UNTLS |
As Yrime lover g
the prime mbvér 'oi' the units 18 & i‘our-c}lmdor two-cycie
engine with compression=type ignition of the H-AS-M204I" Vype. |
;he descriplion: wtuch follows gives only aein. en&,inu t”l
charact.enis‘cica.' ror oomplete debcription of the ene,.ma aud [
operation of its elemcuts see book "The HAH?OL; and ﬂgs-gzdé‘ x
L.z,glnes“ R ’ |§
ecifitations
Number of yLinders .+ .« i 4t w4 eie e . | 4 i
: Diametep of cylindér,, mm _“¢ . . . .‘:.’ v i e ,.. : 168 ‘}‘
Stroke, my . . . . . . " \.. ;. . 127
Cylinder displacunont, u.tzeg e oo . 1.163 ,' '
CompreSaion ratio - . 4 v L 4 e i .... . 46 ., H *,‘
Cyllnder working aequenoe e e & ..s . ’. 1—3-4-.2 .
Rated power, H.P. - o: .. ‘.' .f.‘ P 60 ciE |- i
: Rated engine speed, r. p.m.,‘,_‘:ejl}.,;.,-' .,‘. ‘,. . .‘ “ | 1500 ‘
| Moxdmum power. HP, 4 RIENR .. ‘ _..:‘ " .. 70 Coe
o Aotation of crankshaft e e .. elockwwe, as vuewdd |
| from. t};e .fan e



-~ e o=

'Declassmed in Part Sanltlzed Copy Approved for Release 2013/11/01 : CIA-RDP80T00246A071200030001-7

T NO TURﬂGWWSSEM

|Specific oil consumption, gram per el KIE/hr . .« : 10 :
D!.'.Y Weibht ol engme. kg o e ';:' ﬁi Y » .°V o .:"‘ 790 .

:' branoh }1pe with a 000k to faoilivate dra;nlng 6f oil from the

1 diusconnection cock. .

is prov1ded.

1 1s provzde with a fuel level’ indicator with a float plckup. A

R R

Speeific iuel conaumption, gram per el ﬂB/hr N o '230

The Manpfacturex has Lntwoduced sowe changgsfin th§}¥' ﬁ
enalne doaibn. Yhe main of thepe are. . e "li-kfﬁf
1. The fan desagn has been changed 80 as o change ‘the:
airection of cooling air flow. .. % S ~';,; ;'3~‘

‘26 'ihe plug of tne 0il housing has been.replaced by a’

housing.

\ . : .
‘3. he exhaust collector has béen turnad uPWers. L

systens that have undgxgone ¢hanges uhile being mounted..
\'.' \ o ' '
Fuel System
The fuel system oomprises the fuel pump, the filter for.

preliminaxy cleaning, a pump-atomj.zer, the_fuel‘ tani, iﬁiping and

The fuel=pump sucks fuel from the tank into the coaige
filter and then pumps it through the fine filter inLo the pump
atomizer Whlch inaechs the atomizdd fuel into the ignition chauy-
ber. Excess fuel.returns from the pump-atomizer to the tank
Lhroug_,h a pipe. o

» uetween the tank and the fuel pump a disconnection ooc&

A ‘remote fuel level measurxng syatem is used.‘ The tank

Can e R soxd

Bolow is given a ‘deseription of those p&rts of he engind'

T " e
s iy e Lo L. .

N FODFI(‘N nmc:u
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| che.n&e m tank "fuel lovel Lien o changa of t’lom. loeation. ]
oauseb a ch.u.ae,e in. res.uut:ance of the Pi.ck-up rheostat which is
indlca‘bad by an murumem. on. the e%me oontrol boud. f S
; g, xstem tor Revulangg the mom_e g__p;g. ,"
1 Regulation ot ‘bhe quantity of fuel dellverea by the S ’ !
- f BRI S
i pmp—-atm.izor aml consoquenbly the change in speed of 't.he engine R
| , cmnksha.ft J.S ca.rrieo out by hand wir.h the hel of the rual de-
- .h.v:.r.'y control ba.ndle plm,ea on the support., . R
| e hanule 15: linkcd bu.rough a sybtem of evers Bp'.:flh'e'_'.f i
j ! control lévor locaﬁcd bn‘, ‘C.hé ene.uie re{gula.'&or 1 | PR w
| . When the handla :S.s tu::ned bowara.s ths ope ator fuv.l O.a-
livex&' is decreased a.nd thg apeed oi‘ zotation ot‘ he crankshaft* ‘\
. > . ':,!.. - ": ‘G
when the hand.le is turnea away ;fx.'om che ‘operator: .fu_e,l,_-—r" ‘
| - d.elivery x increa.secl a.n.d the speed of rotation increaaes. k,' ‘:7 i § %
) o s Thb cons‘bancy of ongmo orankahaft apeed ratation at; a Sl 1‘7-"%
‘_ givan Bpeed rang(. is main‘bained by a aingle-;ran(;e centxifugq,l. £ I
Ey
} régulatorz. moux;'ce& o.n the engi.ne. B E
£

AN EADEIFAN NIQCEA
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. . B | ST i U PO §

L PH ks - i
- o —POREHCPN DS OEM
. U AR A Ratiet bt pme )
t i Lo Wy e g T Iy RS VLR SN
. RN e e e )
| . (- [ - RO B > . :
oy : ) RO . B Ty t
- N ST T d t ; .
. v . - ' b
i B . X
'l' ' ' -~ 15 e -
B L - . i v W
; ‘ S R S50X1 !
P L : X
1 o . B Y

iy wbxicatmmm

, ihe ent;ré lubtication system ia of a comblded type¢

.
Ly

BN

' L Forge fecd luorxcution is applied to the br&nkshaft bearings,

o

¥e

fthr d¢sbribu%ion ano balancine shafts, the shufts of ‘the intor—

TR

m:azauu plnion, balanoer ‘rode,’ aompreaaor drivv, aud the :7::5;7
nuu‘eon pins. To the ‘other parts oil 15 ﬂprayed or dclivered" :
by bravi&y | 1he oil is sucxed Ln by a pumpzftom the engine ;
-oump and delivered thzouah the coarsa t&lter %0 the oil radiu-
vor de 1rom Lu bhroubh ducts Bg the Lnternal meﬂhan4bms oi

3 , i

’ Uht} OR{SLQeo " : .. - ‘,.‘. - T'l.-_. '. . r:,'-. A '_ < "'. -:" ,‘ .
4h; wuste 0il from tnesengine aump ia arained throuoh a .
' piw@ lh & coc&, located in rhe lowor part ox %he aunp. ffr»,fi'

P
4 presqure gauge is eup,lied on tﬁe enaiue c0nxrol panel 1,

. AR : N
to chock the pressure.. TN L W oF
o s ".gl .

‘g ‘.lhe Qogggﬁ'gxaumf e |

. I I wator jacxets.vf; ‘ﬁf» z‘.;,»f‘ﬁfyf-_;iuﬁl‘;;q} x R :‘_-....~ Lﬁ%

The liquid in- tha radiato;,ia cooled by the air flow, NS ;%;;
: Or@dted by th,e enéme f&ﬁv ol _""‘," \,‘;’ v . o, . F

;_*1
b‘
o
§
'...
N -]
. ®
l-l-
m
(2]
-Q
- O .
§
0'
<
5
- ey,
N3
"!.
g
H

) o o .:. . .; . ; i
@
Y ="
o
c4
m
‘é
o
i
N o
l
0L U N R R OF R KR L R R e A G’ e’ e e S NS S

S,

Lo
T |

o facllita‘ae cool{ihg 'th;?: ax f.‘bow is cm-ected so'as to E
lthIO“ﬁh the” radiator. e DA

Lo 4 e I IO L Y

T A g e e ko

e

NO FORFICIN DISSFM
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e e

h . -'3
' . . s
s

c) the scartinb heater hc\xsing, tsha a;‘op,izer. r.titar, (2

e Y ..‘
Ry S L o S e ke i s

magm.tio lntexrupter, j.ocaved ‘on' tha engine;

d) s‘aarting lieater ewitch. ldeaﬁed ® :

QTS TONN

N FOREICN DISSEA
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7 Tho Exhaust Syatem

From the engine cyl.mders the exhaust gesea pews ‘into
the engine e¢xhaust collector and then through a pipe into
Yhe silencer.

When the unit works insido truck bodies, in oloaed
premises or sholters, the exhaust gases may. be removed from

the silencer by means of hoses ox pipes 0f edequabe diameter.

ueneggto;gs
The units . are £itled with throe-phase aynch.ronous gen- -
erators which are the- -soliree of electrioal current. '.lhese
have bullt=in exciters. = Below are’ sive.n ‘the techmoal ohax‘«
acteriat.icle_ of the generators mounfied in the a.¢. A%-30
| type units of V&rdjous. models., I - SRS

. Specifications

|| wotation . Clockwise as: Viwad 2rdm the -dxive’ aida
CofWelsbilg LT Tags o ugs a0

SRR : . Unic model '
Neme —~ - » i
. 30~
. n—so-T/zso E AJ!-SO-T/400 m" 1 _qg(/}?JW,
type me-91/4m02 / .1.11110-791_/1,mz.., . TCB~30Q.
| voltage, V ’ R 230 :.,'».a . 400 I 230
Winding aiagram - std:.wiﬁh;nguti;ai ‘b:;qught out [.*'
Output, kw\.' o ‘ 30 30 . 30
Curzenby A < o4 U se | éa‘
Duty -5‘--;'~cont1nuous

I SRS O i RO A A s R R ne u'aet ol S

ARENT TN egadVioisge

N FADEICN NISGEAM
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NO, I'UKI:I(JN Ulbth\

' tltted with £langes. -

Ashunt generator without commubacing poles.

- 18 = ', coL 5ox1

All generators are. spray—protected, self«ventilated and |

K4

dhe exciter in all 5aneratnr models 18 a fcur-pole d.c«

".|
]

o Auxi liaxy'dev1¢g§‘»_’f< o8
1. ige englgg:ggnegatog_plOQ& gg@:ggﬁpligg ’

The engine and the genorator are c&nneoted tOgethcr vith

the help of a cast flan;e end shield on- the genexatmr and fcrm

. & conmon engine~generator block.,

‘ ‘The generator f£linge and the engine flywhoul crwoaae
haVO centerin* surfaces for fitiinyg whzch provide for the coinn

~cidence 0f engine crankshaft and 5enerator ahafb axes.

~ fhe torque from the engxne %o the generator ie trannmzt-

Ged as rollows.

Yhe engine fleheel is fitted with.a steel toothed rim

» which enpuies with a textolite pinion of'the'coupliné. ihe

couplin6 is tightly keyed on to the generator shaft. To piotect

against axigl backlash the couplinb ie fixed by a special washer

mounted on to the generator shatt butt end.
Bmall misaligumenus of the engine and generator shafta :

are compenuated by the clearance in Vhe textolite pinion and 3

sVeel toothed rim gearing.

2, cuggprba of the enpiine-generato b'pgg
' Phe enbine—generator block is fixed to ihe frame at
three points. The front-po;nt o bhe.sgpport of hhe block is a
special bearing in which is Located: the Journal of. the £ront

A
'
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‘from both sides.

S 12 are comeclcd by transverae members made of alaeel shea‘b

e ST "'1.‘562'(1_

lower engjine gover. Lho bwrx.n.; is bolbea th;.oubh shook-absorb—- . 1

ers by wwo bOle 0 tne tront aupport er the base-pla‘ve of the
wait. A

The Buyvort Toge of . the 5(.1101&101: are- fa.xed on two sug-
poris tn:rou(,h bhock—absorbers. ' -

.Lhe enbxne«-gene.rator blocx has i’:amc ehock-absorbers -

faane

the inaia sssemblies of the upit:- the engine-gemeravor block, -

Vha rad;a’aor. the suppoz:t for vhe elactnrlcm. equipuent and the

i}

fel eak, Lo ' | .

A :wo longitudlnals of the. frame mede of o el steel S 1

A

fum angle iron, in the form oF cha.nnel iron. From the bottom k

the frame’ is closui up by a. sumP made of sheet steei whxch p.ro-v
uc:-ts the unit from pene‘b‘ra‘hion of :dust and dirt.

The s umps are Litted w:.t;h drain holes.

3ach of the irame lom,;itudmu chanuels (from both sides) '.
‘vhavo holes which ma;y be uaed for hannlinf, the unite and also zor. .

-mcvins units noti muuntod on vehiclcs over short distancem SETRRRI I |

’ \ ." .

ks Ve;tical §y_.ggg£ o ;j"_-

The vartical support for fixiné, the control mtrwnenfba" 7;5
‘ .is a welded structu.ro o:ﬂ an;«-le Adteel. Onto 5.12 q,re tixada the | ,‘
| '»ewitchboard, tite em.;ine com:rol panal. the small tank for reedQ :
1nb tha punp of the electric tomh heater and the sogment \vith

,A&;_l..

ihe frame is & welded structure onbto which are fixed all | &

Wyl i "
W N i b

Nn FORFICCN DISQEM
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T mendsy ‘o.na bwitcnm appliances. :

5. Hoo o ’

7 fhe units that are ot designea fon installation in -fﬁtg
. ’special t.moks or 1ndaors are closed by meﬁal z-emovable hood.;.,

'l‘he hood is d point a.nd elec‘brical nvet welded oaaing

-'wb,a.ch haa two openm@,s .’n,.u edCh azxde ua.ll and ona of: enjm_z in

each bulv wall. “Kach. opem.no 1.4 closed bo*~two doors, ‘bhe ‘aop

_one being hm{,ed to i‘hv caamz, and the lower em m remova‘nle. "
-‘ Tha dOOl’.‘b have rubber gasket which pmteoba the u.nit from pezw- .
| trat-ion' of o:.rt, dusc and water. . All doorf-' hew‘e Vurnm‘,, looks

'.whloh proas them g;einst the caeing. f :‘_N-J,." }‘@",'i;‘_;ﬂf
The top of vhé hood has two helaa mth oomrs for .till.im, ,

- tl.e rapiator with water and the en. -ine with oil a.nri one hole

BT .‘. .

fo“ brlnugnb 0ut ‘the silencer pipe. f;f:; .
On the ccwer and walls of the hood there are apecj.&l

A

. f :rtux,eu 1or th\. f:.re e;tlnbuiahar. tor the earblung bores,

_ axhauﬂter extbnwlonL, funnels..

‘ 'l‘ha hood is bolteu to the frame. Betwecn ‘the hood a,nd '

the frame a catton stmp (a &PJ.‘ gxade ribbon) is used as a gaa-

i

ket L B Y
A 'f A bwltghboggg A ;~,I" |

The Gwitchboard contains oOntrol and, measu.ting instru— -

r"', .

o _,2he 1nstrummt panel compx.'isee. thrce a.c. am:neters, a 3

Mf\ ENDEINN NICCEL
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Aunits are furnished with wattmeters. “In the AH~30—17230—§-400

f ...‘ '~
J 4 ; R

. ) o C L ,J,auw
voltmeter, a frequency never, genarator anﬁ power circuit pilot‘:
lamps, instrument illumination lamys, lightinb ehange over A,
switeh, synchronzzation switch, vcltage and frequency change-lff'.
over awitoh, duty selector swibtch, voltage aajustment rheostnu,f"
hnob end five fuses. ©wo capacitors and two res;stbrs are- faa~ 1

,._“
.

tened to the inper wall of the instrument panel. "' L ':).‘

The instmuent panels of te - AL<3U<1/250 and All-so-‘l/wo .

g___

unit*there beina no wabtmeter, the openinbs for the wattmeﬁer-~;
are plugg‘ed. _ ' ‘

" Inside the switchboard freme there are three instrument .
transformers, the parullel operation transformer, voltage regu-
latox block. In the uppcr part of the frame are fixed two o
resiastor tubos and the froqpency—meter additvional rasxstaﬁce.-w-.i

In the AR30-U/230 esd the AIR30-1/400 unibs in the
upper pert of the frame is fixed the edditional resistance Tox
the wattmeter. | 7 N

A1l bypes of un;ts with four nutomaCic circu;t breakers
have the breakers iixea on the switchboard frame supports. _ gu-f.
the power take-off panels in the  All~30~1/230 And Aﬂ-}Od&/ZBOQ.
~4/850 type units wzth four omrouit breakers are located thxee
flet plu; and sockec deviceb. a signal lamp, and a panel w1th
four terminals. - o , ‘\:

On the inside of the panel a capacitor is fixed (in the ,
AH-}O-T/AOO type unit,  besides the capacitor, a voltmeter add:t-i
tional resistance ig mounted)._ ' p o ' %
| On the power. feed take-oif panol in the Aﬂ-30-m/230 and

1

ha G BAAGH e ) -‘*. F-.{PI«T{,_ =y

Nﬂ FOAREIFAN NIR]EAA
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" siznal lamp.

RPN,

Iy

- 22 =~

ATI=30=T/230-1, 400 type units with a single ¢ircuit breaker is

mounted a pauel with four Germinels, clesed by a cramp end a.

Thé ower faed take-off and the instrumentfpanels may . be

opened wiliout disﬂ&rhng the w1rin5 of the board, thus allow;ng

" accesa to the equapmenﬂ mounbad both on the panels and inside .

thio swlvcnooulc. : _

nach uanpl 1» flxed in a vertical pos;tion with the help
ot two clusps. ' '

On uhc pidb oi nc Jwitchboazd are fx"ed. a lanp oo a
orachzt ~and-a sochet._ | '

&ue swicuthard is flxed to the supports on sxx shock

abscrbers,

2. Yoltase resulator blogk

Theltoltdge re;ulator block 1s designed for stabiliza-
tion of.voltuge at the gencrator terminals and for balancing
the reactive loads between parallcl operating generavors. .

The voltage resulator block comnrises a carbon Gype. vole

tage regulator, a step-down transformer, a stabilizing transe

- former, two-solenium xecVifiers, twou capucltors and four

resiobord.
41l the elemeub’ of Che voltage rcrulabor block are

nounted Ansiae Vhe 3u1tchboara.

- 50X1

Gu the iniide of the panel the capacitor is-fixed.

NO l:npmmu NISKFAM
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o AUy w oo
2 PO

','; ihd eleotrical circuiﬁ diagram of the un;t is 51Ven in

pa.am

the following drawinﬁs nnd consiets wf She: following dircuitﬂt' 5
" a), the main circuit of the unit,," V*J :,ff, ST R

g

b) the voltage regulation olrcult,
c) the aynéhronization and ‘parallsl operation oircuit,l

T
[N B

a) the auxiliary circuits of the unit. "._7 :~Q}P“,;“f5

"t s

N TR i vty

az Aam cigcuit gf tgc Ug:g
For all unit models with rour anﬂomatic circuit breu!ers
" the méin eircuit includes the following elements. ' |
three=phase benera‘uor (T), phases of wh;ch are atar--.; .'U!f
connected with the neutral broubht out- :
| _cufrent transformers (TIH), (irb), (1P3) (¢ “),
three—pole ReCo automaclc cireuit breakers wi-h front
conneetion (ABI'), (ABy), (ABy), (ABE).,' - ;' -
Csoskews (If), (WE,), (Wrg)et .
ternina} woard (fI). - a : : o o
| Aoross the . mhin'circﬁitigeneracdr ﬁézmihaia is hbuntea 1t
a threo=pole circuit broaker wibh a thermal overload trip (ABP),' fﬂ[
LrOteChlno the genorator from continuoug overloadb.,

After the auxamatlc breaker (ABT) 1nto the main.oircuit

are inserted the primaxias of three instrument curreht trans- R
\ tormers (hP1). (TP@). (TP3) into the secondariea of whioh are :
csonnected: - e . ‘
—— A

NN FORFICGN DISCEM
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hree amicters (Aq)y (A7) (44) and watineler (K,)» for

tnurmal wnd electromagnetic btrip.

. are spoecified for an arbient temperature of +40 ).

" tion transformer), itve seccndory belny insertod into the circuit

. of Lhe carbon ‘yoltage regulator (YFH).

 the main circuib includes the following e;emenoa.

-2 - | 50Xt

All-ju-:r/ao and Afl=30-%/400 units,

vhree ammeterb (Aﬂ), (AQ) (A3) for Aﬂ-BO-T/Z}O-q/#OO units.
Furthcr the main clreuit is divxded into threec load llnes*

Line 1 designed fox Pulil power of ualt and lines i 2 and i 3

aeoimucu each for nalf of the total outpub.

Onto linf it 1 is mounted the éircuit breaker (AB1) -8

thrco-pole unlt with ad electromagnenic trip, designed for ghort

circuit proteciion of the generator. 4
Ontio lines i 2 and i 3 are mounted circuit breakers (48,)

&nd‘(AB") which aré ot the three-pole type with a combineq

' TFrotection devices (a), (ABZ), (ABB) allow 10 per cent
OVerload, at which they should nol operatie for one hour, but

chfuld operate in. one hour witi J,w overluad. (These norms

In line 1vbefore the broaker (AE1) of the firet phase

is mounted the current transiormer (4P,) (the parallel opera- -

For all un;t models with one ‘automatic circuit breaker,

" thraee phase generator (P),letar—cqnnected gnd with a
b;ought out neutraly | o o | | A
- thrée?polo'automacic-circuit brosicer srith a”frquﬁ -
coanection (AB); - " 4 o
curront transforners (TB;), (1P,), 5Py, (BB,)s

NN FNDEIFN NICQEA
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U A T YR
. ' [ ’ : el

.5‘25.;

torxm.nal boa;:d. (. ‘ P o
6n'the gehcrétdr'terminal is muunted a three pole cir-7
cuit breeker with a comb:t.ned thermal a.nd elecﬁmmagnetm trip,
'growcting the bbnerator from oontinuous overloads and short
_cireuiv cw:rents. ' : S |
i “lhe (A.B) protectlon device allows’ 10 per ent overloade}
at which it should. not operate for one hour but 9hauld oparate '
- ai’ter one. hour wiih 35 per cent overload. .
After t:he cirouit bresker "(AB) 1nto the main lina are
_uucrted the prn.mary wmdmﬁ,.; of three .m.atmmm’o cuzrent tva.n:s-
foraers (LE,), (‘LPZ) ('IPB), into the secondaries of which are.
ﬂonneci»edz three amuaters (A,‘). (Az), (AB) and wattuéter (K
‘for the AII-BO—:L‘/? 30 and AZI-JO-T/‘&OU type. unita»
‘(A,,), (Aa), (A ) for: A/1~30-T/230-q-400.

In the ﬁrs« phase 15 also mounted the current tz'euw~

three amacbers |

foruer, (T F,) { pamal;el opereiion transformqr). the eeoonda,ry'
‘windiog of whick is iuserted into the carbon volfe(,‘c re»guiacor
(TP, | | .

2 Voltg;e reuiation cl"CUJ.tc‘

lhe electric.al circuits of tae unit proviue :{‘cr both
sutomatic and menual vdltage regulation, . - . :
. lanual voltage rebula‘t»ion is pro‘vi‘dEiT“bT I Theostat (Pp)
which is oconnecited in 8erles with resistance (RZ) io %he excie

taticn eircuid: of thc exciler.

Automatic voltabe regula‘cion .is provided by a voltage

' reuulator wnit,

\——_Nn FORFIGN NDISSFAM
D
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The voltage regﬁla‘cion 'circuib 1ncludesthe ;‘oliowiné
elementé: 7' 1. v ‘
a carboﬁpﬁile voltage regulavor (YPH),
a step down transformer “p ),‘
" a seleniwa rectlfier (ch).. ‘.
| a capacitor (C») (absent in the Aﬂ-BO—T/ZBO—Q/#OO
type uuits), .
a stabilizingrﬁransformer (Tié}, : b
& seleniun rectifior (0C,), 5 S
“reststors (Ry)y (Rp)y (Ry)s (By)e (Bg)y ’ '- u
a voltage resulavion rheOSUat'(PY),' ;§
a duvy ohangeover swibeh (HKS) . _ %
The voltage regulator (YPH) coil is comnected acroas’ ,F{
" the gencravor line voltage through a stepdown transforaer (4 lr)
and selenium rectitricr (b01) '
| “o smooth thoe roctified volbage delivered Uy Uhe (YPH)
elootromagneb winding a double capacitor (Ca) is inserted
”‘uktpr the rectifier (Buq) (absent in AH-BO-;/EJO-Q/AOO wnite).
jl The earbon pile of the voltege regulator (rheostal) ism |
' connected direculy into the excitalion winding of ke exciter. | f
Tg decrease dissipation oi powexr in the carbon pi;e’an. 55
' adaivional resistence (R,) is connecled im geries with it.: f
She icvel of the automatically rogulated voitoge is
¢svablished with the help of rheustat (PY), conaected into uhc
circuit of tae bransio¢mer (LPS) secondary. Lo decreuass vol-
ta"p devietion uue to: tcmpexaburp effecv iniu Lhe P5) transe §
‘ iormer prlmary is Lnsertcd a reszstor of hlsh-resistance cons- f
- ) tantan wire (Rr). : ‘
[ N o
T

t

& SR . oy
r" : A ,.w#,““(‘ "

T e e . e o
;_?“Pm”"”W=ﬁﬁ3@ﬁ“wvwwwmwwmmw»=mq
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Change over from. automatic VOltégb reau4auion to manual.
and vice verss is carried out with thc halp of rotnxy awitch
| (gD ‘according to the table For the ohanbing of duty.;ﬁp‘,j 5-1

To avoid comtant vol‘cage fluoﬂuatiom of. generator due -
to rog,ulatzon cha.nges, the scheme mc.l.udes a stabilizing trans-'
© former (1P,
-4he primary ia cozmec—-l
ted throuzh an adaitional ‘resistance’ (R“) across the exciter

ment of the voluage at chanoeb in 1oad.

4rmature.v01Lase.
oloctronagnet (JPH) w:i.ndm(,. _ _ o

During transient proceaaes (change of loau, short clréula
"etc.) large ovexrvoliages are creabed asross the exciuer excl-- ;:‘
-Gation winn;n; tue %o Lts larbe 1nductanco. uo prevent burning
of tue voltage rebulavor carbon pile due to overvoltage, parale
lol wita the exciter excitation wmdm,.; iz comoecteu the
wh rectifier (BC )e Lhrough ib the e.m.f. of beli-lnductLOu g
Acreutea ia the excitatlon winding is discnarbed. :

Under normal operatina conqlthnb curront does nbf_figﬁ
tLrough Che rectifier (bv2> | ' - | |

The rheostat for magual control of vultage and Ghe _
rheostat for setiinmg the level of the sutouetically regulated |
voltage are mechdmcall.y ganged withoutv any elecnmcai conneo-'

Both resmta.nces are ¢hanged by bu.rning the
same handle. :h‘j- T P . "-? !

tion between themo

NO FORFIGN NDISSFM
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5) which provides for a suﬁicxently rapid estabhsh- -

flho decondary is ‘connected in.,serie... with ﬂ_;e- ;

.
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—28- . osoxt

¢) ynohronlzatiOn circu1ts and_p ‘lelv

s and ,
operation - ‘ | :’3

4 Lhe following elements are included in tho synchroniza-

tion and parallel oparation cirauits. '

'iubLS (HP )y (ﬂP )y (HPQ)' (”P )o _

- swlleh (B,), - , ot .' | f-;"‘

-change-over switch (HKZ), o '

{iarallel operation transfofmef (&Ph)."

Tusistor (R o |

resistors (R7). (Rg)

‘?he synchronization circuits serve for connecling viio
wnity fér‘parallel Operatibn and Yo provide for correct condi-
tiony for paral;el operation of two or more un‘bb.

The electrical scheme ol the wnit provides for the posui—
bilva of connectlnﬁ iv for purallcx operatbion with iaenbicul
unitu ¢r the pover sup;ly circult oy seans ot precise synchroni-
zation. ' '

ihe unit is conunected for paraliel opefation through
t;rminmi board (ﬂ).l Pr;or to connecting ror parallel operation
:rehuency:and voltagc ét the zenerator Uewrwinsls should be unie

.‘f().t."m-

4+he lump-synchronoscope is inserved into the i¢rﬁL sene~ |

Taivor phase throuzh fuse (ﬂP?). Llhen, in series are connected

resistunce (R?) for rcducing voltuge ' thé lawmp; switeh (5.)
) P

“Last guus i Lhe lﬁmL"yﬂGﬂTOCO cope Juse (GT))

‘ . iavo Yhe cec-

0nd rnuue; forx clouln tihe lamn~uynchr0ﬁ;,uuxe circuit resistancd

L2y J ;bvinwulu“a Liroush fuab~(ni ud(n 5)

e

o ot
- ‘sm]'.‘*’-q—-ﬁ:-‘-“ el

NN FORFICCN DICSSEM
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-29- - 50X

Io measure voliase and froquency at the generator ter-

:iinals %he changeover switch (X,) through fuscs (M), (nfé) (ne ) 0

(ﬂ ) is provided, that switches voltmeter (V) and frequoncy-ise-

ser (H,), either to the generator teruinals (P) or to he board
terminal <. | '

For eignslling presence Of.VOLVagG aeross generaﬁor Yor~
minals, through fuses (HPI)_ and (HPZ} is . inscerted éie;né.l lamp
(ﬂCl) with capacitor (03)'for the Al-30-1/230 and Aﬂ-30-774003;
units or (C,) for Al-30-4/230-4/400 units.

For slgnalling preseuce of voltaze acrosu the'te rminals

.of vboard (J1) signal lamgs (HC3), (HC4 ) with- capacztcrs (04) and

(05) for tge AK-BO-”/2BU and Af-3 0-T’40U units o (02) and
(03) for the AR-30-I /2}0-@/400 units are used. .

ihe'lamp—synch108cope<1s connected 50 as to be dark aﬁ
synchgonisi.' When it becomes dark)the units may obe switched on
Lor parallel operation.

AU parallel operation the distridbution of reactive powexr
between unlbs is carried ouu aubomat;cali wivh tho help of. the
voliage regulators.

Tho parallel operation transformors.(“rr) of both uﬁifs
affect. the measurin; ulrcults of the voltabe regulators througﬁ
resistor (Rq).

lhe resistor (Rq) con.sistD of three sections.

The flrob sect;on (markeu b2~ 3) is -pexmanently connected
1nto the 01rcuit of the secondary winding of transformer (TP )
and serves for rcbulating the 11mitg of thc voltage range when
adgusting thg clrcuit,

.lhe:res;stange.of.the agqqnd.resistorjsecbioﬁ (rarked - N

N FORFICN DISSEM
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3~bu) equuls thu resislvancu of thc &hiru aaction{marked 64-65)

c .

when bhe unit Operatea in parallel tho eecondxselotor
sacblou is" conneoted, whlle the. vnﬁrd Seotion 15 ah&rt—circuited‘,gg
H

Whén the unit works’ indivzdually the second ‘Teslstor; .

. section iu snort-circuited and Dhe thlxd section ig oonnecbed""*‘is
. kb

Thus the total reuiatanoe dbes’ nob ohanae and th¢e allowa for wf ‘j?f
) nOn*Oh&n-ndble voluuge rebdlatxon level 1n varioua operation A
| v B
| ; . L 2

i N : o ,condmlona. ’ . ' _
| ‘he trannformer (T 4) that feodd the socond roSLSGOr soo»

4010& (uq) during parallel operabion by means o; ite. saoonuary

wldk&ﬂ’-crﬁﬁteb in ;b a certain voxbage droy, 1ts value changinb-
;Ln groyoruion.uo change 1n bhe ourrent 1low1n3 zhxough its

.. primexy. ) o ,

ihin vollage &drpés the second resisbo:Aégcti0¢‘(B1) ;
(a;a::r_xed"‘B-éLk) f)'eone'trically! adus -to the vol'tage _6:‘ the tré.n'é-'_f'_ |
fofmer.QT 5) secondary (more yrecisely it adds Vo ihe vdltagh l

' GOXOSL Loints o0 ) and une beometrmal sun of these vo x.bagea'

is Qolivered 4o the selenium rectifier (BC1) (conm‘nals 60—6))
The rectitied and.smovthed out by meens of capaciCor (02)

;(for the Al-30-1/2 230 and AE-30—¢/400 type units) voltayse at"
' bl;e Belenu;m bndbe ouupv.t is delivered to Ghe windiny;, (YPH),_:'

uhuu & change in generabor load current i.e. current

' :*owxng ohrough the transformox (iPh) priwary, causes a change‘.
in generalor eﬁcluahqu and hence & chango in ;ts load. '
Yhe ﬁransformer (“Ph) is connected into bhe'firaﬁ gene-i

ratdr phase, Wherean the (1P ) transformcr is comnected lnto ." I

the 800N “nu thizu gennzatO“ phJQGSb 1ho franaformer (T 4) . i S

and (&P ) seconaarleu voltawe veclors ﬂlll bc so shifted in . P

o m vl e e e e N O T I O I S R i

" NO FOREIGN DISSEM - '}
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P ! . .‘ . v ; ;n:‘f__ i,',.',' :: :".L
RS BRES e T
'- v . . ;' ,“. . 1:-;: .;{ K
‘ -3 = L ,
: § B o ¢ ) ]
X . . . “ " ' ‘\ LN . , & ., ."~ N “ ) . [ |
reSpeot to each otuer, tzhat, maximum ¢ffect on the generator CX-' i ‘

,oitation current will be rendered by thé redctfve aompcment of’» k.

load. An increaae Of genera%x.‘ reac‘&ive d\u'rent in'wlve“ a 141
decrease in generator excitahon and the MWW”W‘ in r°"*°ﬂv° srf

"“ _po:.er required bogins o-be oovereq b:f tpe 3000““ 39“01‘“”’ ?‘
- working in parallel with the girsbs S0 o Gl I?.' ~* i

f'hus o Bui‘ficiently uniform dmbr‘lbuﬁon of xeuctive

, po.wr between the two parallel opera.ting (uzite ...B attained. ‘

¥ r\“". 1

' . . C C ’,"- R 3 R
' _clLAm:ilic’lr,y C.L,‘_L'cui‘vb T :
%o the a\o;ilz.a N cirou.xt.s bel.ouc,: L

¥

- ligkbing the switchboard G'III) a.nd (JIHZ), P . ,
~ lighting the uuit (JIHS), | ' RIS
- elecbrical squipnent circuits 01 bhe engine.
Lhe J.lLLulnauion lamps anre euer sized. ‘oy the storage
bxtbencs (T ) ® ., ), connected in seriea ‘bh:cough :Euav (m> ) ano.

I

sdved @) 0

-nu-|-|-|-|'l'|'a”FlJ’FT'l*l';'l‘W'MﬁrWl"rv-,-arﬁ,--'-*#?a' .

Jhe auwxilisry cireuiv J.ncludeﬂ also socket dﬂP) for 24 !
whi ch is also powered Lrom storafre batwries. ' B : o _ :
o ahe elecbmvul equ_lpmem of the enﬁ,uxe iucludes. : .' . {
o storage batterie.s GS ) and (52), o . iz ‘
. = etarter (G) - T o f
- stort button ), o - T ..
. = charging generavor (I'3), ‘ 3
- relay-regulator (P3), :
- anuebers (A11), ‘-., ."‘ | ' : 1k
- Luses (HP7), (HPB), B SR L l h
- rmume ( 1) ccmtrol instrmuom- owitgh, etc. ;,- -i L

NN FODFINLN DIQCEAM
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* cmo,the awaecer (A 1) is used. ..':'L'he swix;ch (B1) serveu far

L__s&icriguji.m&

!

L the diag;rzms.

Z.. Barin yrucecuon dwice ."'~." o

‘&hg, "u:m *\wbeuuon o’r‘ by u.uiu i.., dons . wﬂrh tne nel}
ol txg eartmna uoreru . com~eww Ly Byt)bl.al cable.‘ tv l:he '

'Mrmi.nb bo 1ia “on tm, framc o.f tm, urdi.
; .mt-o Wu&ch e m:ench or cmw‘bar ds 1nser\-od. -
xhe opon-type u.ulu, ure deliVbred witaom. ea.rthj.n&

be provxdem when mOuAt:.nQ them at t.be aite. :

circuit currencs. ‘m meabum the ouu:rent, in the batuery chk

Al.l ccnnec»ion mrea ‘a.c mul‘Aou accord.ux, o legends On

ewmohin:' thc cpm-:.'ol and ai nal 1nstrumants o:i’ ‘tshe eng_,me. ¢

' t‘he cormrol boa.td is connecbed to thc ganerator l;;y mem&s

The ea uhmu u.ubt.l SHR: caut dlumixu.um con.,cu.l rua v.Ltsh

a caat bronze up. M n ; wp th rou has ‘a pa.aa-t&rough holo’g

'»“-:.

devlcea anu ee.ruhin onblas.,-' Lhe earthin,; of the un.nts shou.ld

' " NO FORFIGN DISSFM
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o:ﬁ oaole sneathea w1res.' 'L‘he cables are J.ed in thrcug,h Bleum« : :;”i
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-33- - T BOXT
r SR : "'fh'ff'f‘
. v .'. :
_ﬁrggg.fnﬂga &ooxu Al ACDADDURIuS et

! lueei.des. for mn-hdod type un:.ta, part of tshe aocessoriea (Boe
! Alist) ia delwered x.i'chout a special box. (Packed only when sent
separatel;y) o e f'; o L

1. eV of spure parte tooLs_8ud acce‘a;;o_neé

ltn the univ is enumezatcd in the llsta of apare puzta, tools
and sccessories. o ' - e L ,:gﬁb g},
The compluve SHIL iﬂ Erouped in the lisbs as £olléw¢zcﬂ; .
a) Spare parts for the urdt, a o “ﬂfihfﬁf,j |
' b) Spare sorts for the IA3-M204T ° type eng;ne. o B
;c)'opa:u rarts for the benu:abqr, . o 1f S ‘l
. q).Béaxe parts for the electrlcal equlpmcnt.
© . a) Tools for the uuit, : ,
’ £} idolb for the ﬂ&B-HZO#P type ensxne,': .~,.';"T';'x
. 8) Accessories for the unit. | ‘:. L !  .
-In the shests there is @ column in which the 1ocation of the

implemenbs is ind.z.ca God.

EL.Easﬁésxau,a_.unb*sﬁg;é.gan
AU accesaori.es . e

\Most of the implementa are loeated 1:1 tmo boxes a.n.d a. bas. =  ‘

: Inside the box on the hd a complet.e liat is given. ﬁ‘m

more oi‘ten usad toola a.re pu.b into the bas. S B R A

NN FORFINN NICQEA
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'The set of spare. parts, tools and 80(;9&:@01‘165 (SHH) provided_ :
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puretatutre

‘ ing cou'me aud who clesrly understand the work oi the elec\irical

' tiom for ‘alectrical and cther shocks rirst ui.u, ‘and for 1’ixe

ghocke when zttending tiie unit, in cases of faults in the dislrie

“bubing sya‘bem ¢f the unit or in the oirdui-.t, tohe frame of i;h_e

‘(augors) ere provided fbxj this quz‘po:s‘e.

a3 oo o soxa|

FAiY 350

OP}..R‘QLL: AMD mAJJuLx Al’ba g.x___i,v' Al 'AIOH“

. Ghapter One
. !\'ég zetx

Only Qualii‘ie& personnecl thal have passea & vsgﬁpcial Yrain-

aquipme! Ja and the other parts of lhe unit are ulloa:ed to onrato
the univ. %his personnel shounld alao be prope:.l;y aéqu.xint.ed '

with uhe safely rul.os for propez hanﬁlinb of the uuu.i;. 1xwuuc-

sk
l

f.gl’jﬁi.no )

A gafeb,j rulos to be obsexrved wi whun _handg,_,g
tho Unit

"1. ¥o prevenl persomiel from becoming victims of elsciric.

y

wilt dmet be earthed. It is siriclly forbidden o operaté an

unearshed unit. iwo metal coniform hollow ceartiing conductors

- An auger is. provided al lhe lower part of each. eartl‘iing |
conductor. A bole in the upper part is provided to insert a -,

crowbar aB a levcr.

{wo men pushing, %ainst thg crowvar i’rom both sides of the

eartbine, conducuor and turmnt, it ulock\use ahould screu the

NN FODEINRN NMAREAM
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~ the unit at a-dicbance 3 to 3.5 m from the uubxne 8.0ee (or Bs

b0 vhe.terminals‘bf the earthing borers.

-¥»- 50X1

earvhing ZOnductor jnto The s0il until the contact boll will
be soune 2§to'3 Cil from the grpund surfacde. Lo make tpe turning
e&ulﬂr waber may be poured inside the borer.

Lo provide for a Ureatrl "depth of bore peneuraulon in.
cascs of hard cakeo soil, it .is allowed fires to dig a snall
ii% half “the leugth of the bore and then serew it inlo tne pit
bottom. Afler the screwiug is complelec, the pit is rofilled
witiy soil, which sbould be wobered und properly rgmacd.

rFor bebier wil eontact with Uhe earihing bore, weter.
(preferably salted) may be poured into it. '

ihe Wwo earthxng borers &re rlaced from both sides of -

puch &8s the earthing wires permit), -
| On both sides of vhe frame special oarthlna uoltf are

provided. These bolts by weans of Wwo wires deliverea together

with ﬁhe spare parts,'toolb and agcessories set are connocbved

{he Tellability of Lhe protective earthini system depends|

on the-resisvanué of the earthing sjsten. It i5 necessary that
this resieuanoe be as dmull ‘a8 possible and for this. purp03e
the earthinb oore shoald be £ully screwed in and the- bolt con-

tacts properly tightened.
« During 0pcration ¢f the un;t no 1xne toxmlnala or

current carry;ng conductors should be-teaeaed_uponebglg Oubpidc.x‘

the unxL and inn;de the sw1bchboard frame. _
3. If the load wires are to be conuccted to the terminalo
of any: l;ne while bhe ua;b is in Operanlon it is neccbaarv pre~

l;mlnarily bo. open tho corrosponding ane aulomatic oircuit

IR
e

" S > = - - B P —— - . .
R A A T A s S A B T B e e 4 e = - = — e b

A T, .
Ty S St Yf."“‘h'" o gl 4‘, "q,‘uy . P e iy
. o Ciae ~ -~ Ty !
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r‘ ’ S . ST S L
. . e :.,1 o , . ' i
® o : S 50X 1
) ‘ 'breaxcer for 311 °FP08 of units with 4 automatic c.l.rcuj.t brea.l’-‘

ers. Fox all uy yes of Lm.m witu cne tircuit brea}xer it is

Y e S S R
S SO, TN N3 '

~'x_iecessary %o open the 2 utomatic breéx:er (AB)

I ' 4. Check for prouer cmnditi.on oi fan en.cldsure, do nov
o | touch on any moving y&I’bS; ot tha Vuntilating aystem, thc motor,

- driving belta ami char‘;lmq generator o avoid ascicents, |

5, Check for absence O i’ue.k leu}cage_in"tne tenks and :

‘ ;iping. Whan loaku:;;e is detected it sheuld be imu&iawlj ell~
1 - uinaved. | o ' .

G Carerully ronove all da,rt am wipe I,up"‘ #ll fuel and

‘91l leaks. ‘
. 7+ Do pot lub:ic;;uc or ciéan the ensine while it is woxi~ .A A

e 1f the enging is overheated, Lo ayoid surns whea

1 B
i . ’ 3 N A
opening uhe racision ;:u.lin\, irlet, it i: asces aoy o put ocn | R4
zleves and Ku.&) vhe face nwa,y‘ irom vhe inlob, g
B
- _ 11
Fe Weile vieo uni‘v is ,work:.nt, no ..tuuvb ace ol oubsldors | B i
. { should bo allowed. - : o . E %

W Night=woxk wilhovt lignvs is px:o'nlbiﬂ;eﬁ.

j’;. In cases of damge the engine shouid b stepped in- .
nediavely with tiw J.Dlp of ’Gho CLergency slop. | |

12, luke carc vhat no inflamseble maberizl. be depoaited
near tue uzlmh LJipe.. - ' ' . .

\ 13- shoe filcing fuel snd 0il no swoing or open fire

i I 0TV o paigivtiglos g,

‘should be alloved near#-by. lhe .Lillln.g should be done bn.row.,h
special funuels to avold ay:.lla&,e of fuel or oil. . o

A Iu ceses wnen; The fuel or oil ignitea, the flames. ' E
4

'atLKE‘ Ea—

AR

L

T T T S e -
it s -.i_'-x-..._ e/ A2

NA EADEIFNT
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‘felt or barpaulin.

'short eixeuits ox lovse contuots.'

 ware (pail furuiel).

- 50Kt

e‘houl'vd be amothered with earth{ sand or b,";r covering thewm with

It is strié'tl,y prohibited to use water to ti‘ghﬁ fires. -
5. Carofully check the insulation of tho wiring and re- -
ln.abili‘cy of contact.s thug uvoid;mg ove.rheat or fires due to '

- 16.. Take care o keep fire ext;ingzishera in proper order

and in readine..a for uso. -

| ' chapter Two
Egel d 0il
1. Termisuible ﬁlelo and oil grades

| Only high-grade, duly certified, diescl .t’ugl and '61'1. T s
should be used. R
 The fuel and 04l grades permiitled for use are indicated
n the book "Maintenunco Instructions for AA3=M204 and AA3-M206

lngines".

2s Reguirements for Preliminary Fillering

Frior to £illing the tank it is recowncaded hat ne fuel
be allowed vo-setivle for at Leust 10 days. 'l‘o £ill the fuc.l

Vank of lhe wuil it is neceasary to use the Specmlly bul,plied

Zhe fuel should be poured. into the Sunk throu 'h the funnels

c.mc. the uank Inlets fitted wilh strairera.

'

. ———-—————-———..*_.__,_,__ Pttt
. ‘amm‘- ”'QWW T"W"- TR Vi Vo e et —— - oy Sl ey
. = 't- Il / AT ——— il =R N
=~ V] . RPN oo TRy
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s i o . . ‘ I ' b "r ‘
EEEN - Chepler Yarey | el
': o P ! M ~ . - PR
s \ o F < . \ . R
e e ‘Operavion - /. . ) - .
I 5 Lor Work

: ihe unit ahoulu be arranged fox working at a sile as near
as possible to the lcad and on a level surface.

If 4 hc unlu ia congerved. 1irat it is nmceaaary to restore
"4t to normﬁl condluicn (seu Chuptor 3, P&rt 2, Deconservabion
'ﬂzocodure) and male ‘ready foz checking its condibion.

Pour wator into ths ~oolinb sysbem throuoh the radiator
opeuin‘;. Ay opening the drain coak moup.ted-o:, the pipe near o
-the wgter pigo, cpech-dﬁe :ilang of the.cooling‘sysbem wifh
'wate:.? . . .| »;'

- Pur :t‘z.ltc,rech cil iuto ths engine sump up Yo ‘the top mark
: pn the eugiue oil level indr cabor. 'uurnlng »ne vniine orank-
shatb :;cvexa.l, Slezs Ly hupd or by uhe starter. make sure (walch
Ve precsury sauv.e) ¢ preaouce of presauru in the oil quns end
- : | consequently ol goud working order of the 01l pump. |
| Pour fuel into the fuﬂl vduK. Open the disconas ct;n6 cock
of uhe fuel system 4nd £111° Ghe uyvygm wibk fuel.
Checlkt for sdsence Of L&aﬂn f:ﬁ;;:Jther and . fuel plpe
Chock for pzeuonce and ¢ Oud order of earthing system.
;All ugits or tiie open bype are dellvere@ w;thoub earbhiﬁg
devives and earth cables. Bul this does not give the operator.
eny righv vo work with en unear‘tﬁed unit, .‘ | | :

“the unit. r“ub be varthed and thid shOuld be done when it

is set in )_;le.ce. ‘

R S R LT T R

N EADEINN NIQQEAA
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5ox1. il-

B Cneok and prepare fox Ftarting the eleotrical equipmenr,

L]

‘and for this A0 is necessary: o Co
a) ?or umtd of a1l types "ﬂ.vh i‘our aatoma.tic circuit
bzea&ers on “the swl’cchbo&rd to met to the "offh (“omx") posi- -
tion the auvom«tic switches (ABP "Generator"/"ABP reuepamop"/) ‘Qg7i'
(A.B1 "line K 4" /"AL, MEHUA A3, (AB, "line i 2 /A:samaunn HeZ) -
(AB3 “line K 3“ /"1,}%3 NUHUA M}"/), and. Lox’ units ol oﬁher typee 1
witi ono. cireuit’ bz;ee.z er -~ 4o AB "geherabo*“ ("A.B renepa'rop“) |k
‘el the lighving & :itf'h (kg to the "on" ("m") po.,rcmn. -
The en;;ne is sturted ﬁitn monuel vol-ube ragulution of ‘vhe -
6::1.61 xbor; for Vhis purpose Lie handle "voltage regul».xt
'*han sover swultch™ ("Irepexnn4aTOND peryx nanpﬂm.) 15 8o in the
posu.tion wannual" ("pyqaoe") : SR B

¥

Ype hanéle of um, rheostat fox reﬂat% vol‘b‘ae"c gnould

' be Larned bo Lhe right wxtreme cnd ("voltage loﬁeo:“), ("uanpﬂ-e -
RoNRa HHRE"). S |
b) For upite of all types with four auﬁenlatic clvculv
BT eukaTs ucxexoc'c bhe load (Cepon@ing on Vhe needs .of the consumex

-yl

| ‘13 bue raled load runge) to the sockets "line N 4,% "line N 2

"line M 5" and for umw of all types with one eircui’t‘- bruakar

connect the load %o panel ¢1)) termm.ls.

¢c) Connect cab]o for parullel upem’c.’wn to torm...mls of |
panel (), it p&l‘ullt,l Opera&ion of %veml wnsits is requ.t.recl. a
d) Glose "51bﬂ¢l*in$ 6w1tch" (“vnxnnqameﬂb cnruannaanua") 1
on the diesel pasiel. 7 L '

kLt 4 R L L 8 50 At bt o e S SO AR N

o) Open .s./;itch of .sc.u'hn.g heater (B’IK) on tne di.eae

panel.

T - |
. Py ey o AT T TR N TR RS R T -:'-:’.T' e ~ - g Lo 1

"

q DS

Nn FORFICCIN NISSEM
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N
*ééi tartinr the Unit /

.. l’

The engine is started at ambient temperatures ‘wbeve: +5 C

extreme "from the operator“ ("OT 6863” 5 position.

PO

Duration of oontinuoua work . of ‘the starter should not ex-"

BT e

S

by pressing the start bution with the Zuél dellvery handle db the :

iy, 3%
o

coed 5 G0 6 Iec.

‘aftexr each. sbart an inbermisbion of 7' to 15

sec., should be made.

Rot moré than four uccessxve atafus bhoul(

ba made, and 1f the cng¢ne ctill does not abary. detect and eli—
m;nabc thc Tuulb,

Yhe sturt of the unit ab ambient tcmperaturcsvffom ¥
to —4690_15 cdrried oub in compliance‘ﬁibh'gar. 7 of this Ohapl:

ter.,

e Aﬁho.mix‘s, blig_ Uzn.u Durig,g Ogg_;;ab;:on

After start the erxzine should be proverly warmed up" at ‘
Do laad with & gradual increase oi xevolutions durlnr warm*up;
wntil tno Lemperature of water and oil reaches 50 c.- only dfn
ter this may the load bg cénoected Lo the unit, . ‘
After the engine has beeu warned up,'sot.ﬁﬁe rated spééd :
of rotation at,ﬂ560.rsp.m.~and by turting the voliage revuléff-'

tion rhevstat handle towards "voltage bigher" ('uanpaxenne e

In this case~thc green aibnal 1amp "geneerOr" ("reaeparop")
should liﬁht ap. C o .
By turninb the hhudlb of Yo voltage changGOVer awitchwlfk‘

check presence of voltaue across all thxbb genaratOr phaaea and

frequfncy-moter Lndic-tlons that should read 50 c/s. Jj 3’@"3

: ,
) . . . . A
. . ) Y. s,
B oA N K et Ol B
’ 1 I i PR : . M E . ;
. ' ’ Lo : !""'"' A . "“ i
. . - - [ . . [N P . N
vy . . . . o,k . VLo . IPIY] . . - N o
: . - . .. . S B $...00 * . .. ‘4 .. . ’
. . . . . T A ' - . . . .
. e ’e P A : .
- . , - . N v '
s - £ {

o o~ P - L. c e
R T,
) tvL, e - . v P

'
v ol
v ¢ | . .
k - ‘- o - [ = Py s N
o > T"" x‘mm’;’r"pw ’,/, NG sl "‘m———_;-

ek o et Ty T o e 3BT
i a‘l T 3 A

8“." R
[NIa} !ﬁb:lf‘l\l nl((:“

Yt g 1 4 KO e 1~

suHe") cet the generutor rated VOLVage by means of the volbmeteryi:

33
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+ WNO., l“UK!:KJN leb!:M

i

__n'.-

".':-‘or 70° to 95 Ci S R R R A S

’ ‘-cu. bhe storsge bat&enes :m bu.Lw'caue the c.mr W cnxrena

- r'va.l.ue deoreasoes vu.un charue. o ool ;,\,"‘ v
ruel 1n tho tamc
A:’- iné lineso Lt S

. broakar is closed,. Ia ’Ghis case on’ the swztehboard the red .

other on the PGW" f“d t“ke"‘)ﬁ pa.nel.

: ! éac\h pll“so."y

si‘cion "voltage lawer“ 7( "nanpsmenme anre") Sec repulati.on chanzea; 2

OVGI' wihoh i.nto positiqn- "automauic" ‘("EBT'OMM‘") and then b

meems of 'bhe veltnge re ula‘sion rheostat eet the heces*saryﬂf

volﬁaSe value- SRS '.1 e TR o ot

l

Oheck tne work of dll @n.,me oonhrol :l.nst.cumunw. .' : ‘.

A' For raued parrormancc the c.u;,ine in.,tz*mnen‘bs s.ncu.ld g,ﬁ.v‘o
the rollowino readings. ;  o e ~.'. :"1:;_-," -{:'.'..‘__

a) the oil presaure shouJ.d be in the rem.g,e 0£ 4 5 t‘o ".;';

'I-~

405 m pel‘ qucm. :""”

b) tampératurc of coolmv quuld shoula ‘oe .m thu z:e,.nge

N sy . - L e !

' c) the d.c. mmetcr should. J.nchca‘ﬁo the c.namlng curranv;' .

]

d) une iual level ind:.cator shou.ld shoa she lovol 04. -hu:_" .‘j:

- '.or all typea m.th four automatic circuit breakers the genexa‘vox -
‘ circu:lt breaker Ls ﬁrst closed, then oreakers of i«he corraspczir; B

In uniLs of a.ll uypes with one a.utcmau.c breaker thia

sif;nal lamps should li h‘az one on the. 1nstrumem. p...nel, the

I:C th.e consumers are rea(b' tio reeeive power Lhen .’m umts ’

- By mea.na ot the switchboud ammatcra cheok the 1oad oi‘-‘_‘,’.

i
g
- i
Do
i
4‘ Al
i
! 1
‘.
i
i
!
i b v
.
'
i
1
'
1
!
Ty
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: b? the following rulesa‘.f»t."‘

‘which doeu not leaVe any mnrks on the surface ot the comuutauor
or rings is allowed. - '

of noise and when such defects eccur,the voit’ oheuld be BtOpped“

. of working, T T

Y
i
i . - et ) . D j B R Ok
B JEEE ., e . ‘(_.\
: " . v, . ] P
. [ . Lo ' A . . N e e P FEENE AT B
.. ot : ' ' . e A i . H L B
S . . S . . . “ R RATRRA R VNI
: . : . ey i R o Ty e SN
o ' . R . SR PR B o A PR |
. [P . L RN . At Foortoat o0 o PR
e 7 . . (I . ' B ! Y i

Ty  th‘F&é@ﬁg?gp3_ngmmz

» : e et o . PR
* . . " . L. '
. . . P B e st

When the unit. ia in’ operation the operatbrs ahould adharo i.

~,_‘.. ’-l

. a) not to allow fall 1ead until the temperature of the 0001~fl;

ing 1iquid attazns +50°c;

7’ : -t ll-’ -
4

b) not to allow bhe temperaﬁura of tha eoolinb liquid to _ .
- £all below +/o o; . T

1

.¢) not to allow tho temperatura of thm cooling lanid to
grow ‘above +95°¢; ‘ S

d) watch the oil pressure. In case, m; fall of oil preasure

,,_.__‘_

——

below 1.5 m per RQ.ca for rated coﬁdxmtaﬂs ‘the englne should be f?ﬁ
. sbopped immediately and the Lault eliminateda ' '

e) check for leakagn in fuel and . water system plpiug.

wnon lcakages are discovered the cauees should be alimlna-:""

\

ted in proper time, '
£) viatch. the lndicariona of the control and measur‘ng 1na-.

trwaents of the switchboard and the enbine control board;

. g) obzeive the bnlshgs on the comrutalor and eontact:

generabor rings. | o ' |

Loy

%ith normal wo}king a small'sparking under #he brushes'

: ‘Vhen the sp&rk.mb 1ncteasee it 1s neoes.aary to debect tne

cause and elisinave. 1t;

n) observe the generator bearings, their heatlng. increase '

i) £111 oid inxo the engine crankcaae eVery & to 10 houra '

.-:;r. £l P = .- R Pl
i - . . - - - " e . ST e .
S ETP e OV T R T TE YT TV P r O r gttt g e s’ & . N A

MM EADEINN NhICCEM
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; operations depends on the distriout;on of- load on tha unit

~ connrected for pa:.allel operatxon w.L‘bh \mlt 8 1 which 4.5 ei’b‘ka::

o= o

NU FOREIGN DISSEM
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4, Procedure_for run@igglvg;}um;lel
operation for Unitc of all txpes with
o Lour slxeutt | cult w_s, '

hen parallel opamtion is required 'tihe- sequehce ol

among the lines in each A.ndiv;LduaJ. cuse.

Mrst casa.
Let ua assume that anit 1 2 workb at 0o load and sbould be :

tale or working at load.. In thiw ¢ase iV is necengary 50:
a) Bake sure that tha c;muit brea.kez (ABT "generater“)
of the un.x.t. that is to be gynchyoalzed i.., open, vn.d that: t:xe

automatic clrcun,b bremcers (AB¢"1ine ¥ 1") of both unito ir,

also open,

.peranon by wires. the crosu—.,pcuiou of which is calcuiabsa
for full power of unitb, obac.rvl% prope. sequence of *\hases of
both uiribgy i.e. the fn.rat phase of on¢ uaiv should e con.ueotod
wi‘bu. the f:.r.st rhase of the other miL, ele,

“with 1ncorrg.cu connectimn of phases i‘b will not

be posm ble to .,\cm.u\ru the dar&enin.b -of Lhe ayo~ .. |

chron.x..aa.tion la.mp a.v any ehm,e o; revolution» o.; £
unitv .c‘* 2 a.nd aL the unit \verc to be connc.ct‘oocl for
parallel ope“vion the circudb ureaker (AW) would'r

' 'imu.od:.atela open.

4 “«'.

'To avoid m\v mstake, pnor to comxécﬁion of unita for
parallel 0peration the aequenoe of phases ahoul.d be checked

Vo * fu R ,' . ,\. EETRY |'J ~>
e 3 S B R .
e L

. 50X1}.”

One or both unibs work at no lowd or & lond. -

b) fonnect the conbact; t(.I‘mLIl&lb (1) desighed far parallel

: . e 2 - PRI
B AT . e o
L PR vty TR « ]

e et ittt

SIS A o -
oo e AP e

NO FORFICN DISQFAM
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- with the‘phase indicator supplied with the tool set. The disk
of the phase indicator should turn olockwise.lthe termincl "A"
being connéctod to sccket "l or terminal "I", terminal of
?hasé_indicabcr "B" Yo sockel "S" or to terﬁinal "11" aad Yor= -
minal of phase indicator "C" to socket ™I or téiminal "III"}.

Note. On the rlug~and-sockel devices the sotation of
phases "R", "s" and "I'' are marked from The wiring
conneotione side und'thcrefore for convénienée'of
checking-it iz necessaryAto fo;lpw the diupohitlon '

- of phasges in respect to socket "O" as indicaﬁed:xg 
the drawing (viewed from the silde of load conuecé'”
tion). ” -

¢) Close autonatic swilches (ABy "line i 1") of botb

d) Set "volbaze changeover swilch" (“NepSKINYATEN: POTYN.

(ABTOMar. napann.)
@) Set ra tod values of volvage and freqpency for each
'‘unit. ' '
- _ | : £f) Parallel oporation will Yake placé om closiny of cir-'
‘ ' cuzt ‘breaker (ABI'*'zenerator”) of unit i 2. ’

%ha operavions which follow should be carried oul av the
cwitchboard of unit e 2.. The red lamp "line N 1".on the ins-
‘ _ trument pahiel o; ‘the} aw:l.tch’poatd of this un_i.t shbﬁd be |

B T B g s 2
L W VIR 4 ¢ PR

'L ‘yanpsxerna”) of both units in position "Automatlc parallel" 1

e ke L et s B LR G R L't aa R e e SRS A A

NO FOREICGN NISSEM
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- lighted up. 'f . ,'- 3 : o ;f“fg-' : _'f, z;n

' chronoscoPe" periodically flashas snud gees out (the lamp will

' nandle "volleler wnd freqpeuoy-meter chanbeover switch™

8 Olose awitch "Bymuﬂmﬂcow" (“cnaxpoaocxon') setuns e

Jib in posit;On "on" ("Bnn") end make: sure that the lamp "syn-"ﬁ

.
v

: ‘flash and go out, bocause it 15 1mpoasible to maintein the r.ps m-.

of both enf,i.nes of uhe u.nits and oenSeqne.ntly the frequency of
the generator at bho Bame. Vc\lue for long periods) I

R) Cheok aoualitJ of voltuuea and freouenciea of both uniVs'
switéhing the vclv.uetex and frequbncy-metcr with the telp of - |

("mepsHARMATEND BONBTM. }t yasTeTOK") alternablveb/ to poe:tiow ‘
"iine k 1" and "phaaes I-II". In cases of non-cqv.ali ty of vol-. |
tage, ‘balance thea with the help of the voltage regulation
‘rheostat (Pﬁ') 1Ye more precise the equality of sev.’b;mg ofv
thg veltages' ofzio."i;h' uni:bsa, the less the ecirculating current
arising when the units are connecbed for par uu.lel orer a‘ulca. ,

i) av bhc. instant the synchronization loﬂlpb go dexk qu.gc}..l;r
cluse the autoz.ublc cireuit breaher @GRD "g;e'le.rat:or") (ABI' '
"rencparop") _

Both urutb will Lhen be woxkln{, in parallel.

}) When the Aﬂ-ao-m/azo or the Al-30-T/400 type uni’cs are
operatifyy in parallel, to atiain more balanced distribution of
vhe lodd, thoy should be rogulated by fuel delivezy sontrol 50,
that the wa'ttmétei' r’eadingal are of the sane valué. ~To’ balance
the reactive load. it is pemltued to regulate within 8 small
‘range Lhe exciter =y onation by meana of tihe volta{;e regulation
rheostat O’F), tanding, to mﬂ.ain s.uuiler e.mmeter imicationn. |

i

e

R A ¥ T T 5.12'421‘! ‘-“,)M . ,TU’.Y. { ¥
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- a_large-cazacity circult.s As 8 rule ’cbe unit is nob usod A.Of

procecure of the uail is carried cut smilarly to Dhn first.
T -the phaso sequc,ucu noceouarily Yoing checkc_d with Lhu

_V'he}Lp of the phase J.ndlcator.

" thal unit K Z operales abt 20 load and is to be conncehbod for

' Joad or Muo idle.

"~ whieh is Uo wpderso the syn chromzat:.on procedu ¢ iz open.

phase of thp othex unit, e‘uc. ,

[af o ol oV ot

W e
R RFRA
, e

the ccmecbion ;Cor pa.rallel operation of umts, wor}.mb
at lw.u ia s:.milaz to that desoribed aoeve and d:.ffars only :Lu
that the connection o tha common busea is cu.rried. out by clr»-

cuit breaker (AB, "Line u ") of ‘one of the units. : ':ﬁ 

':.1'

Secc 388 he ogerat_:;_o:. of thg__'@;t in _Qarg,Llel wx_};

parallel oneraticn with & laxne~o&pacity circult buv ac‘un as a

stand-by for & pari ol thc cireuit and sua.rts opez:atlou when

‘a fault d.lsmyuﬁ the main: ‘mppLy. lhe starting a.nu comuection

For walite of all types "wlt‘l one circult br»a‘.c*

L1 0T both units work idle or at Josde Let us assune
raral lel c;;»exation with uni®t W 4 whigh is eithier workin: st

In this cuse it 15 neces s8TY s

a) T-b make sure that thé ¢ircuit breaker ‘(A'B) of the univ

b) uonnect the contact. terminals ({1) by conductors the
cross scction of whioh is calculated for full povwer cf».'u.n.w
observing proper corrt,agondeuce of pheses of both u.ni‘os,i.e.

thb first phase of one unlc, should be comaected with the ﬁrst |

——

liote. Al lncorrect connection of phesze il will not be

~ possible to achieve Ghe dark indicalion of the syn= |

chronization lawp at any change of revolutions of

= . , SECRET
e O et oro i oy i L y-n:?v-_,'“{g’"zh R “’—‘—““""““"—-——"““"} T W_M. ; froes ‘7'.-\-——’-4 el e "‘ g

" NNA s:nm:mu NICEEMA e

_‘

v e
oty

LS e
: Ry

| O T, I

L
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lel operation, ‘the pha.se Sequence shoula be checkéd by the phasé
- indicator (deli'rerea m.th Lhe tool sec) Por tm..s purpoae throe- ‘

, indicabe the remlar sequenca of phuses.

_panel of the swibtchboara of this unit ghould be lignted up.

ting i %o powition Mon® ("BHAM) and - make sure Ghat the Synq'

. chronization laap periodically flashes a.nd goés out (the lamp

, Cn,_,ine b p.m. of both unit.s, and hense the £renuency of the

"generatom at egual vaJ.ue fo.r a Lone,- per:.oq)

A um.b 2 a.nd if Yho unib wero to be connaoted fon ; '

pa.rallel opemticn the aut:omdtic 'breaker (A.‘B) would
immediate.ly Opeh tne o:u:cuitz ' S

).

o avoid midvake Sy prn.or to: coxmection o.f units: for paral- -

terninals of he phaae indiostor should be conneeted wi’bh con~ R
tact berminzls (ﬂ) fn:at of one, and thexn £ the cuher u.nit :
For tnig purypose the terainals (A), (B), (C) of The ,aua.ae
ndicator should bé connectec‘l correspond;auly to teminals (I).

(11), (TI1) of pamel (). e |

"Hotation of the phaae indicator dz..:o m one d:.rec.tz.on w1ll
c) 8ot "volbuetg.x snd frequmcy-metex changeovoz" s.uitch

&) Gel raved 'Gluuao and frequency fer esch usit.
e) Counseclion for parallel oyerau.on will be ca‘mu,. Qut
by olrzuii Lrcaker (AB) of unit # 2. A
the foilowing 0peratio_ns should be performed @t - bhe swibced
board of unit K 2. | o

Yhe red signal lanp "line" ("Jmana") on the J.notrument

) Close_the switaoh "synchronoscopa" ("CHHXPOHOCKOO™) s¢t-

| will rlmh a.nd go -out. because 1t is mpossible to Aeep up che S

T

A g ’m"’ﬁ"’ T o
=B LS ’,_ ‘* KSR G) T ~w,‘u§?‘*ﬁ3«é\

NO FORFI(‘N DISSFM

_E':-:‘é

~of boln units to pos =ition Mautonatic parallol” ('-Anronar .zapaz,a,z'). I

» ' B : . RS
L S I, P — i
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‘&) Check equality' of vollsge and frequéncy df ﬁoth t.i.ri.its.
switching over lhe voltmeter and frequency-mober wnh the hel.p A
oi‘ handie "ch Jdiggeover switch of voltmeter and frequenc,/ meter" '
("mepexyNuaATeNs BONBTM. K qacmomon9alternnoive1y to position
"line" end "nh'tsa.s I-I{". 1In ocuses of non-oguality of vo.l.b&._,es, "
they should be balanced with the help of vo;ta.ge rey ‘u.lation .
rheostat (P¥). %he more ﬂmc;&;u the setting of e;lum voltac,es

" of both umtg, tho .smallex the cxrcu}.qun}b curren’ whan bhey

are connecled for r)araa.lol operuulon.

h) The insvanl tie synchronizawviun la}ap $oes de.rk,'(.lw' .
| circult breuker (A}}')‘shou.l.(l be quickly ‘cloﬂeu. '
. Both units will ‘then ¥ operating in parallsl.
1) When the Al 30-4/230 dnd AZ-30<L/400 typs units ave
operaving in paralxel Lo balance Lload more un.ifarmly the mez.

. delivery should be repulaved oo that thc, wat vmeVer mdioabiona |
be the sawe., “wo balaunceo the reacu_.vev J.oau,it is _pormi’cbed to
rogulate within a swall range trc exeltation of the exolter by

neans of She volioge. re5ulezt10n rheoabau (PZY ) tending to atuan.n_

e
T A L g et T

_ ‘ t7lle Bane me‘cer ind.:.cauion.a. ’ . o . o : t

. h

ﬁ . gp;_)_._x._zy; ,th,e U&}

1he unit is sboppeu in the followim, sequence: e
8) For wnits of all typees with four cireuit breazers dia-_ E

" eonnecﬁ the load, by. shiftamb the" h&rﬂlea of the sotiing B—pole

autoxno,ti.c qircuit bxeamrs (ABI'), (AB1). (1\132) (w3) to. poei- |
tion "oﬁ:“; £or unite oi’ all typee with One ci:cc\ut breaker .out

T e Tk L Ak K e L La ot ra o S-WN Y T

otf tho load shlftzn{; thc “handle. of the s,ottin,g citcuit

braaker (AB) %o posnion} ”off” ("o'mw "). S

Nﬂ BﬂDFI(‘M NICREAL
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o
& b

Iry
b) iuru handle of Vbltdbe rewulatlan rheostab %o position

"voltage lower" ’"uanpﬁxenne Huaze"), 1 .e..to the exlreme right,

S A

.
LS VO

after which tho regulation swilch should be set to position i
' _ : : ¢
© "wanual™ (“pyunoe"), | I
. _ o
¢) Deofeuse specd of engine crankshaft to 1200 r.p.m. and }f%

e

work with these Tepells at nolload foxr 3 to 5 minutous lhen

1owerin0 The r.pets by shifting the fuel d611Very handle alowly
stop the enblne.

a) Open bhc uluﬂJllln“ switeh (B )

\ , - . e) Closc thc disconnecting coek of the fuel system.-

6« Inspeciion and Maictenungs of Undt R
After Close-down ;

\ .
a) Discomnect load cables.
b) 8ev Vo the:“off" position, the lighting swifch oo switch-
board. | |

Voe) leminate defecls notlced during; operation of un*co

d) wipe up with dry rags the enyine and the gene;ator and

remove any aocunulated oil and water on the orankesse.

e) Check condition ena fixing of pipes; irf defects are -
found, elxminate them.

£) Check fixture of main parts, elininating all faults,

g) If oporabion of unit is to be continued it is necesaury
. Yo cheak the quuntity of water, oil and fuel in the systens and
fill up to norual lcvcls.

PP T T ST YT e (v ooy

h) If operab;on of wit is to. be discontinued,then at low :
aubient tamperauures let out Ghe water and draxn the oil into. a .
Bpecial oontainer. Afcer drain;ng the water and oil, turn the

pai=2y

. pearorct e e = It T el e — iyt e e a8
IR P i "7"~:-~-‘ T L T — R ELA R ”W's'“ﬂ**_w“’"‘“lﬁ“"“"" *

o | b N FORFICGN leQFM -
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e’iigine by meens of the starier several .time.s' and remove the

tions given below.

“end Vhe houb;nn la&p. Preparavion ard lighting ot lunp is Cax=

- ried cut acpordlng 50 @ special 1nstruc~ion, delivered with. Vhe

~50- 50X

remaing of wator from the punp.
1) If the un.it is to dbe taken out of commission for a lon@

tine, 1t should underyg o copscervavion..

WLALArroceaung for Operation of Upit
at_Iow_ Ampient &emperatures '

-fa) Genoral - - - - L
AU ambient temperatures below 0° ¢ the operation of the
unit dbecomas some\hat moxe complicated and additional saiety
measures are necesgary_to avoid freoze ups of engine oand walex
radiator. _ “
To pr6viéé for normal operation of the unit in winter'time,
the fbllowing preparavory operations are neceBSAry:

Change Uhe o1l in the unit in accordance with the direc-

Wagh oul the fuel bLunk, fuel piping, fuel filters and roe
piuc~'uho Tine fuel f}lucr clonenb, |

b 1l up the taak w16h wxmer dicsel. fuel.

Prbparo and check the work of the clectric torch devicd

wnive '

©Lo px'ovlj.(m for a quiskaer inngina staxtv at low aublent Y atam
peratures, iv is recoiucnded to bulld a wars pluce tor storlug
The sbora¢3 vatteries durlnb idle period“._

Repl&cc water foL anulfreeze in the cooling systama

SECRET

NN :nm:mm hl(cl:u

S e T o A -'4,...-

.':’...h':-.uv, ' 3 ”W"""i(\ - «.-r Tt
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I‘UKI:IUN Ulbth

.. °C is do.m: wivh ‘uhe heip oi’ A e‘teu:ber and elec-nxc tnréh

’ precs bhe s'Cd.r'b bution,: simultum.ously Setuin._, bbe fuel d.eliv'ery

after an interval o:t' ons minnw- L

Sf&rtinf, tho eﬁgme a.t ambient i;pmpex‘atures o.f -o)} o,

.,,.,;

s device in the io'ilamnc, scquenc close the sj_;mu_ 5Wi'bch
(31), tux‘n hﬂﬂdle ([Lﬂ) of Bmtch of suart,int,, n.ea.tisr ca.ockwise B

after ﬂhich lZ'a§ L(u.. fhf- tr&mp.wenb hoad ot the namile a lamp
is lic,h’ced up m.th ‘8 reu li;ht. o i R

One to cwo minuues &:f“ser clooind Ehe. .Le,nluILOD. o1rcuit

hanale i Lnu exbr 7.t "from the operator" pos;ticm ‘cmd yulling
out the hzmd&e o tc.e pump oL the stuu heating devxoe. During,
atarte'" omrata.un neke 4 bo 5 l,un.pin.ga nitn bhe pump evchly
pre.min(; cxu 1Lc h.u..u.le w:.th a foxce oi about ; g

I:t: le P%llle doeu nob sburu, repeut »hc above proceau.re ‘

Ai’ter the engme has beon startad, bv.d.tc,b o,ff th«a electric
torch heatine, device. .amf ing councorclockwise che ‘hacdle.
(rim) of \ohe sm.fich oi the. .Jtia.rt heater (the lmap i:wide t‘he
handle show.d go out)s Paah in to the end ohe punp hendle. -
SWitch the masor ove‘ 'bo idle duty i '

b) 5.‘»..@:..,;1.‘..“01;9 anzine ab gmm el i

" NO EORFIGN NISSEM
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AL
) rules should bde adaered bos.

- 52 - 50X1

.0) ﬁtarﬁing Yhe engine at ambient Scupera~
bures of -5  tg ~4O°”A '
otartinb of The engine at ambicnt temperatures of -5
10 -uO C is cnr*xed out by neans of the starbel and by using

vhc elecbrlp tYorch and the beating sttt device fitted with'a

A

ngagxnﬁ laap and a blower. Heating up of the engzine with the

_ help of the heating start device is. carried out in the fellow-

ing scquence:

Prepare end ignite the heating lamp, Open the engine by-

pass pipe baffle-plate.
.I -»l .. ‘. i . ’
The ha;dlu Gl bae ‘open baffle-plats should be located aleng(

che Ulpb

Bet the burnlng heating lamp with fuanel towards the ialct

orifice ol the heating start dev1ou, providing a smsll oxearanac.'j ¥

belween them (about & mnm).

Warm up the cooling liquid and the oil of the'enbine.‘;AV
reliable start is atlained when Ghe oll iu heuted to a tcmbera~
ture of +5° to +10° C. ,

%he start of the heabed envlne ig carried out with the
help of Vhe starter anu tlectric torch heating device using the
Procedure given. above. o L '

After. suarting the engine close bthe lxd of the orifico of

the hbaclnb start device ana also the bdfilo—plato of the by—paa%
: Pipe, ‘turn out and put aWay the Lump.

) Qoolxng gysten maintenanoe

When the anlt is operated ab low Vemperavures, the following

SECRET L

Nn :nn:mn hl(Ql‘-’M
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; NU I'UIH:IPN. Uma;mh

| : o OQ a.ntifreeze compélmd in thﬁ ‘?Wlins s‘ystem maintaimg .vt.;f: j&
| L “'I‘i';;‘t; a‘temperature mu ;oelévf.‘*7° 9' % e 2l }

. \ T . .

| L EROE ' ' ot a.xewi is,..stomea' R
1 oarefully waveh. v.ra‘bor tenpe&ature £ ny I
L e h t allowin.s 1t to ‘I:‘all below QOQCo _ Lhe WF should. be pl”‘wd),. ‘°-'

| ;i ao that it is’ prouectao. ;rrom thﬁ wiml ' RS

J;,‘ R ymen the unit: As: taken out ot cemisaion ﬂor 1;9!18 pegioda _

; : “git :x.ﬁ neqesea.ry to dzza:.n wauer from the sy&tﬁmo :
‘, 5 It should be kepr. a.n mind» th&t whieii water’ ﬁ-s 105‘ i“ ”’“e R

| | cgohng aysten, 1t may. lead to very sorz.ous damabﬂ_"‘ Whﬂ“ﬂ‘f“ﬁ?} P

R wor by S

AR B ? fraezes,the <y linder blosk. héad, :Lower fbamkf é.nd raéi!i.a -‘or beﬁ{j; B

w bu.'cato.; o ';f"'i R .::;.: LR ey

| When dlraining tho water fx:om tha cooling 8)’@9& N 1., ne- ‘
A'a- norizon'bal suifacé and cool the «
to 60 C, afber this opm,, _.-7’-;'-:-

g
ES
IR
4

-
s

] ' ceﬂsuy to place Vhe un.it o
wa..or dowi to a tempera’cnre of 50

1n¢_, cow.eot.\n,, ‘oue o.d. rud.npﬁqxi

T

L the dra.ia cocxc locatod oil the pip
E ‘ j bmmh pipe ’co -the water tadia‘cor-';- R A ¥
| B.he l;gmd xeaaine s,hou.ld be drai.ned throne;h ﬁmell cocic .

. ‘von the waber puarp- fra.me. . Ibur the l:x.quid into & olean con‘sainon;

é:' J so as to reuso it. with futu.re reﬁll;. :’es_ ,' ERER - _:‘_.\ |
& uing thc, 1iqu.1d from bhe‘coelix@s:rstem &urn the X

"~' Arter PO

eb&tne o:cenkchaf‘b 5 tb 10’ revolutions wit.& the help oi a' 8P°--'! :; -.f:‘
cia’l kay, the fuel delivery belng cut ot;, snd then make sure . :;;
¢ that the iiqum has. bem ém;um dxas.ned from the system. . ;-,:. :{

5 ‘ 5 ‘:, i‘o avoid am poSsibility of accumulati.on 91' rmﬂi“s :

nine: holes should 'be leﬁ; ..

‘ ai
'che couli.ng a?ﬁtem a.li dr
liquid i.u o 3

ﬁlh.ns ori:rica"hd shmzld be

L
'.f ‘\'.' : u":_\
LT

*

- . oyen and. the radia%orr
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A notico "talar drained" sbould bé séﬁ on the unit,
AV low temperatures, %o protect the oooling syétemtfrom'
fxeezing,it is rccommcnded Lo use special cooling'uixcures,
which have a freezing points much louer thun for wuter. .
_ As & cooling liguid a low temperature freazinn cooling :
vliqpid (antifreeze) grude "o op 65" (POCT 1)9- 2) is used.. “.-:‘
' The froezins pomnt of the liquid for grado ”#O" ia not %
‘?' :higher than -40°C, for grade "65" not above «65° G« |
L The antifreeze sompound is poisonous, bhereiore sunkin& |
it in wivh the mouth is uncondxtiondlly proh,bLted, sinee even ' ré

uebligible quentivies when Teaching the stomzch may Qqusa"
.lethal poisoning; h . :

#hen the cooling syatem'is'primed with antifrecze 7

_ litres lOob than water amount should be poured in becauue when “:j

heated tne dntxfre»ze will breatly expand. ’

fhe antifroeze is safe, thereiope it is'allOWsd'to'heat

up the engine with the help of an open-flame lamp.

If during the oporution period the lovel of the untis

| freeze is roduced due Lo,eﬁaporatiou, it ié neces.ary to refill
the radiator witu clean wétar bfinging up the level to.nqrﬁal.
,feriodically; every 29 Vo, 30 hours & operation of ¢ho unit,

\ the amouab of antifroeze in Lhe 60011ng sysuen should be checiq ; i

?ede

When no a.nm.:trer 26 comyound is ..Waildble it is permxbt.ed

to use alcoholaglyoozine m;xbures as cocling liguids.

'i , . ' -' ‘]'4. ! )
: . ! . o

- N .
4 . . ; ; T . . )
- . - i P . B . .
. Lo . M . * R -4
. . . : f

B o sam ]
;.p-m____ ~ : : : : R = 3
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= INUTFUR
%_‘_,UWA x T N FURETGN “Drbm:M

AR AN i T
SARAA
;

Sl
R

PR

e . T R - s Ld CRIrR A -
e : DR R

RN T A A

) ) L R S SNt MR
. . . L LA $», B Ce. L
:-ﬁ-. B L 20X1+,
. . . . t i . . 4, N .t
- et ‘ A ' :

R
[ . oYL

- ;rﬂf;'§ ;, e) W@igﬁen&Lge omggyg g as gg

' r : Wheu» Iucl :i.’or hi,bh-spoed dlé‘....elb I‘OG’“ 47449-49 i avui.l—' g

l .

o ‘able. the 5radcs to be used i winter aret " L ‘,;
. " for tompezatuxes 0° to -30°c winter. diasol fuel H3 zrada.
"and for teny»raturot below ~30 C. arctic aieaal fuel JA gra&e.

1{. diosel fuel TOUT 30)-4a is availnble. ab amb:unw '
tQmperatulcs below «5 ¢ w1nbar uioael fuel shOuld be uned &nd ~
at temperauures below h-30 G it is permitted to add lightinﬁ
keroscne to bhe wintcr‘ dJ.USLl "uel in thg Iclloain,; pmpo.r* <

I . tions. o - . . 'f?{l- e

| , . for temperatures within the ran{,e --f.'u to -300(« ‘-‘ 25‘15

. t for umuemum:-ea below -30 C - BUBK ‘
: k | ‘ o 1119 dlosel “uU mwu.ld be mixed wuah lce.maene prior to
A o
“ pouzinD it into the fucl bank. R
Whan priming :m empty a&ystem of fnel foed i"c 3;:9 pre,l;-f-"." i
m.imrll., hee..teu bo about )O-GO C. "

A

34;; _ $> ;mbracanion,_;s,s2_§22&£3222-
L 4t low amblenu temneraturea use fox lubricatlon Onl}'

- witri;er ‘0il grades that have, less viacosiby &nd & lower freezu-

:Lna point :
' \rhen the wih s stOpyed for long pe:iods 0il should be

P :umo a cleall hbhbly closmb veaael. - ‘i

druined from 17} aum

‘l " A cold clesel shotid be pr~med Witk 011 heated ©o ben-

Peraturo of 70 o O .. o e ‘th‘;' |
]ieatim of the oil is perﬁomed in e hov water ba 3

. . 13 1t is prOh:Lb.Lued to hoab the oil W an open flame

Yo
"4 H
N ]

L Pl S SECRET

_MBPMM_ .
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7 Storage Qaﬁter[ naigtenance
.{ K
‘Working conditions of the storage batuery at low tem~
" ﬂ - ‘peratures become mOre digriculv, lihen a battery becomes

greatly discharged, the olectrolyte freeues av hlgher tempara—A
tures theroicre the specific gravity value of the electrolytcf
in the colls should not fall below 1.22. |
Storage batieries at low begpgggggfgs nhg&}d be uainp
talned in full compliance w1th the mainlenance manual deli-~wf
verea with the unit. ‘
When the tcell is cooleu its working capacltJ 1s greably.
1. - . i lOﬁGrLd, thereforc steps should be takeu to warm up the bate
| . tury. iv 15 advisable to disconncct.the bntbory when. the |

'umt is s\-opped and storp the elemenis in a warm rooB.

i

.

. Nn FﬁDFI(‘N nmcr:u
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~ Chgpler Four

Maintenance of Unit and IUs Flemenis

1}-ngergl
The handlin; and servicing of the unit should be carried
S oud in ﬁull compliwnce witih biven 1structions and debcription
of tde unit. Yne operabors prior to beg sinning work independen—
- tly sbould pass vhe necessuxy theoretical and practical inbcxuc~
| tion. Ihe operators’ should have a thorough knowledie of the :
\ design, location, deslbnauion and operation of the Bpare part@
02 the unitv. Only carcful abudy of the unit will helg %0 3
quickly énd cqrreotly £ind out the rcason of the oqqurr}nu
foults | ‘ |
| Lo provide for normal oPezation it is necessar) tnab bhc(
unit ;tselﬁ, the auxiliarlas and toolg alweys dbe kept clean,

in good order and their avsigned places.

Maintenanoe of the HAB—MZMenbine is to be oaxm.cd out 4in
apcordanoe with the insbruotion for " servicmg; the A3=M204 end
) fIA3-M206 type engine delivw:ed togebher w:.th each. engine and.
also in ac"orda.nce with the da‘ba biwm in the Append.ix

3. _ag.j:nte;wme of the pen g;ato; S o il B

| Tpe generator ana the exciter should be kept oloan and
| 'periodi;cally, not lQaG than once @ mon‘oh, be oleaned o-f.‘ dust
‘ and &11;‘*:} After le‘xgthy stops and repa:ua of the generator ius'
’ . | , : J.neulatiou resmtemce ahould be ohecl'ed. . o7

. )
. i . i
' ' ) ) . : . . .
b ) ' 'f ' - ) . Y
L : e SECRET——
RV TU S—— : ) )
" X ..; ! . ' e - — - e
1" - Lo il = e e VR E IR R el SO

y gl
Nﬂ FﬁDFIPN hICQFM -
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) o
i “1 .1‘ ‘-‘, , i P .."r ' v I{ .‘X -
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Do i . R
1 T G e e B0X
~'56 «i ~. ‘ SN
- i e
- . . " ‘

[l o] 2 L e 4

P, rtret ey

i} ‘ g” A enerauor wh;ch A5 very wol or has been under vater

'.'-)": ) K

If thc benorabor windinzs have vecdde. moist and the 1nau~ 1

I3

out the Lnsulution alth eleotric current.;“f

shOula not be dried with cur‘ent.‘ in this case 1t should be -
dried exbernally._ dhen dryinb moderate ventrlation should be
grovidcu vo. el;minate the watex vapours. 8 ~'f . uﬁ“'?;f?*“iﬁ.'

’ -fhe commutato and contact rinsa Jhould be sysuﬁmatxcallyv

P wiped ofer len n sofb rab moistened in benaine. If ‘any. bu:na -
" puve baon uund which cannot bo wiped off thh benzine, the ‘ "
commutduur should e cleaned & Libulu whi-u hae axmaturo run;'l .
C at—luw sreeu WLtL Lhe nelp of sandpaper m 00. wrapped around a8 a.e
! wooden aGicic, 'Ir There are no burns,the comuutabor shaul noz‘*'

-“bo aandpaﬁered. It is necesgary to vatch the weur of tge ge“a-

¢ -

ator aud exciber brushes..'

4 @ainucnancﬁ of tge syxtchlgg eouigggn

v

The elec’crical sw;bchmg oquipment does not require a.tv
apeclal care. bey 1aos perlodlc cleaning, ti&hten¢n° of bolbs,
‘8crews and nuts. Chunblnb 01 qua should be oarriea out ae';;'

a rula only When the unit has been stepped or ahen the senera- ':ﬁ

tor is npt exciued. It ie necesbaxy to wa%ch that the blown

.

I,

tuaes should bu replaoed by special rusea oalibrated for the

i N EA TR AN Lo
"—"'-—-—"ww-c-a-wm' P

lation resiﬂuance fulls below 0 3 meﬁohm, it is neceezany to dry‘[.;

e

B

3
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Chaypvecr Five

Poguible Faullbe and Their Remedies

Woen Grouble ‘iu the work of Ghe unit occuxs,it is first

neceSQary td cheek if tlicre are any external reasons that’ cause

the trouble. Balance of load should be checked, absencg of

breskage in outgoing cables, integrivy ui contacts and_fuseg.'

Dismantling; repeirs or rejlacament off any unit e¢lenent

should be carriedfoutﬁouly after it is esladblished that the

fault in ‘the work of Lhe unit is duc Vo damage of some eloment.

1., Faulls in enjine

Por emyine foults see book "AA3-M204 and ms..gzog ‘type:
_ enginés." . ' . )

2. Generator faulls

i e b e A

'us:  Faalt , . Ceuse " Rezedy

e

-

1. spum.ne, of 4. Hrushos poorly 7. Grind in brusnues
" brushes. :. ; ground—in. ': properly.

: Ly {: f *..2., Insufficlent pres« . 2+ In¢rease presau;e'_v

L ?f'_ 5 :-; ' oure av Erushes. o te narnal.

| }:42.‘-* Rt 34 Bruahes shlfted -3‘.Turn brush holder
ifylf'xh."': T ffom neutxal. ."
B " - . . the holder coin=- -

S ;".,.V P L o
T e , . ¢ cides with that
Tl e e : - . on freme. |

.SECRETz S eandpapnr rv

50X1

until the mark on” |

:Hfﬁfﬁiﬁfi" : ';.'4;'Diity éemmutafofg _:‘4.j019an with béﬂzine.

" and when burnt‘ N

O A e e

-k - o : .‘ ’
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. 3.LGenerator de-u'

t
i
1
i

-~

Vv AA:'., I “
. T *
ot i
. g :
. . P ;
. . \
' e, - [ .E"
. S . Y
- ! . ‘!
i K
H ‘.

l

iy

-

i ¢ !

4 C |
. - M ‘[
2 qunins'of :
" somnutetor

.

velops VOltage-

l
i
|
|
i
|
l
!
below zatcd P
i

'“% value._f'

:4. Generacor Huzz~

L

e5 hnd smoke ‘@

emerges. nf;7§~
"' N
I e

wem: .

ﬁYCOoSlVé commu— '

tator weax.

reakape ar bad

oldgrlng ot the
winding ends mto

EI
ket
M Tt
Cottye WA
v’
. .
Ly .
' v
!

commutabor rlbar&
.Cvexlonds ab0ve
- rated powcr of

generavor.

i

Loosening of comqll ,
- mubator barb or

bzeakago of armae:

Sure winding:

\ - v
"‘~6.

Wfohg position bf'

“brush holder arm

of e?cxter.

1ng of turns.

\?. uhbru-cz.ruuiv‘ :

1ng oi phancbc
ﬂnrth—fault of

a;or in’ two

P
i

RS

.

PR

(send to 3hop) .
?. Cunncct ends andf

solder.- ,:

8. Remove emceselvc
generator ovexloaﬂs
Armature should be

0nt o mhup fur

. rep&irﬂ N

: ’ . .

‘Yt brush bolder amm .

Tight.

- ‘\‘-;\“‘\-_

t NS

P PR
B '
i

3, al;m;nate earth~
fault . . '

ot

1. .ShofﬁccirGUiE:;i;ii;EEPlaee'fﬁﬁlt7:°°ilf{

urn oommutator urf7’”“

h 2-' I.ll.:.Lu.ﬁ l’:e Ghorbv "‘_,4 .
o ' cn‘cul : oo
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Soainh amic e i s sl i

’

i of getovator.
AT

R ’ i .
{ '»1

| :Cau.ee Remed:r '

e s, it

CE . Tault
‘56 ‘Eecape of lub-
. f,‘jzicauon from

. bearinb&. .

labion haais- S -; tor, clean an& j

’.' s .{; . » ' ~ ‘ .', A .,.., e i x

‘ u ’1‘8-&100- e , PR blow through :
. S I B PP ny ou.t. ;z' -

-

" 64 Overnculing

? Dro; oﬂ:‘ 1nau~

!
of wmding turna.

e uhort-circulting 1. oend b0 shop Tor

L . : .
- . - Y

4. Dirty or moist . 2

cf 1nau1ation~ S

- i Bad grade lubri< 1. ash bearin(gs wish |
f bation used. : banzina or bensens
" R < B | and oha.nge lubra.ca— |
SRR uion.‘ :
f—:o Ovarhéat of be..lr- 2, Ghook co:mihou of =

: .ing,.u bearing (by turniug.'._
by in:mection and .

cheok;n; clc mmc‘.).

E P ro.p-u.rs. .

Diru in generaﬁon.z. Dismantle scnopa=
‘ . e e tor, clean 4nd. viow
‘ I through with dom-

v pres.sed dir. o,

‘r. Dismamle E;enera-

2. weu ana agcung 2. :aowind windi‘nb

o, “ '4

Gn ﬂhOp) .
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’ B ’ : L . e N
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. S Lo . i oL '
f

7"Tf'-_ "3 G -Qﬂkﬂgl- t agg B tcggear Ea
AR a) ifadn Possible faultu in oarbon redulutor czrcuit GfJCQ.'
“and in YPH vypc regulator proPer -ifjj 5:eﬁ},i
L

1. v°1tage is nov. surficien- 1s Burnins of
' tlJ precisely re&ulatcd.., i carbon pila megulatér)\_&fi;;

-Random fluctuatxons of late. ‘ﬁ"j t'Hﬁt53:f

voluaae wlbhout dc;i“iheA-j'l“iiz _ j“;:,ff}??.if'7711 A“;Pf
§ T Cee T
O R AN R
penodicifv.‘f may be oree- Co o el

;‘f - ted. ugarAins i% pOuJiblo T ..,-':; f,,'-f;‘ ) {%‘{

'5 obserVed under the - carbon' o . ) »\,;; ,ff;iz}‘ _
';}VL pile COmpresslnﬁ per L.g.; L 4_4f“¥ B .;‘7§n"

rhen Lloaa- ia droppea.

i

2 Voltage ia not su£f1~ 2. bhdnge 1n adjuau' 2. Replace :a~

tment of re*ula-;,, gulator.j'

S

ctently preciselj re- . |
BT tor due to wear

gulated- S Y
P . d contraotion DR

| j;l" SN f' of carbon pxle TS

<

‘|. i i

. ﬁﬁ | ‘;; | Cy I - 3o iminate
:AVOIVaae 13 above ra«od 3. onken coil cir 3 BAY

1u Replace caonn ,i

R 8% If
'%'value and cannot be R onitiin qegulq- bredkag

J“;ﬁregulaQOd‘ fib%f°¥.ux'* 5 ﬂlﬁfjﬂ"}ff5f g ak 18 the coiln

there is a bro~|

xeplaca tho re«]

AR D
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4, Inoreatie of genera~ 4. Short—cireuit 4 Replace regulater.
tor voliage, over- . in regulator Checlr ouher element:—. ‘
Iiem:ing; of regulator coil turns. of coil_ circuit.

coil.

a————

b) PFaults of BC-1 type selenium rectifier
faeding the YPi carbon rezuluator goil

iyt i e ® o

X IFault Gause Remedy

e i . bk 3 A W A g =8 A Gl ¥ Nt o e 4w mn e ¢

[ R Y

1. Overhcatih‘g of rocti~ Breakdown of s¢- ' Replace selendux .
\ g

== ﬁ*ve-FORﬁGN—mssm
. -
63 -~ i wl o 50X1 |
,\' ' - . N v . -
—— e e b comet bm s : “ | QU - - - eme = et w t, ahy ittt = .",4-9'..‘.;.&—
K Fault . 7 (Couse Lo Ronedy
rectifier, feeding. the
' AR : ’ '_ .
o : © ‘rezulubor goil.

fier. :(separate pletes) leaiun recti- : roctifife:. o
Inercaced voluage ab Lier.
5enér_utor teriinalse.
Curbos voltage re';uu
‘l.:xt:orf Gous nob reggu-
lute. ' .
! o e mine
| — _.._..._._,.-._.s..-._.-..E__:..i.-__ —
i i
1
|
Cod
|
\ s
e o g . __SECRET e wdit

et e T mani)
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‘ : ‘ - 64 - : - 50X1 ;
4 a . ;
¢) Faults of FG=Z soleniun rectificr shunting g
~the axcitor excitation winding |
: ]
[ Fault Cause = . , Romedy f
— e e oo e } . — L

; - 1. Gemerator docs Breakdown of selenium  Replace solenium

ﬁ | - not e};cii'ie. reclifierx. ' : vrectifier.
ko Engiae Klectrical Lcudpment Faullbg

: —- S e ’ |
i & Fauld : Cause _ Kemedy g
| S . ‘ |
j 7. #hon sberi button 1. "Earth" wire of 1. Check and con- g
5 " 1is pressed 4 the  storage baltery nect wire. - o
. : . : }
- armature of stur- ' 2 is loose. ?
; " fer docs not burn.. 2. One of the wires 2. Check snd con- fh
| gonnected %o stor=- neet wircs, ‘1
: i
aze battery ter- !
' : f
i 4 minuls ip loose. |
; ‘ : i ' . 3+ Break ip star- 3. Check externel ;
; ‘ter relay eir- ' c¢ircult. Replace R
‘ ioﬁiﬁ.',‘ . broken wires. Tight-| E
| ~ en loose oontlects... 'h
_: ' : L . . o In cese of breaks in |
: | ~ ' ' o reluy winding remwove §
1. - . | relay for repairs. 3
. | _SECRET .
| i T ' i ‘ - S -

aaianahd ettt e o

: - . B L~ " S T
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) N ‘ st o sttt e Dl ek IS Dled SO

50X1

+ annbtmt

g
W Fault . L
- .
2 when start button is 2., ‘ Fauls
i pres;éd)the siarver ‘b wind-
relay clOSGS,then ing off {varter
- ‘ ) opens agein. relay
3. when pressing tutton 3. lieavilF burgt
: for starting, the workifly con~
| su@rter reiay OpOT= [ 'tgcts in gtar-
| abes but Lke armaturé ter relay.
-does not turn.
4. When sturier buvton
is pressed,thc sbar- tion of the elﬁ;f
Yer armalure turns, ' ectroméchanical
‘put tao pinion does drive. |
not enyage with the .
- flywheel boothod riz. .
5. when start button 5. Selzure of eng=
s prossed‘fho pin- ihe_oran#shg;t4.
1on of the startex
engauea with bhe '

:toobhea rim, but the .
fétarter doas nob

furn bhe cngine.

SECRET

e

. Check circuit,

4. Disturbéd opera= 4. Remove starver

Y

Remedy

eliminate fault.

3. Rewmove slarber <i -

fcr repairs.

and eliminato

defect.

Turn engine |
-erankshaft by

: meané 6f setting
ispeéial key on
hexagonsl hoadw
of bolt fixing
crankehalt - £1y-

wheel.

o

v
A\

RN R

~
-t i ot s o=

NO EORFICEN DISQEAM

- ey
r’\“""-" L4 MO
I
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e tieting DI EQRELGNGIISSEM,

.60 whan olosing
. switch the
sQFluion coil

. (oo spark),

- Bues not work

¢ BFuse link in fuse

battery are oxidizod.
. 3.

‘Storage batler ia
| ' batcery disch&nse.

discherged.

Dirty startur com=

nubaltor and brusies.

- Op?7 hus blown.

3 2eé

Loose-or oxidized

- coubaebs in the

' ignition coil oir-~

- .4.'

' ; Uito
C 3

weldet.

Ignition coil vibra~

%or contaetb axre

Nc“contqct of 15nif”

" tion coil with

"Qarth" fr¢meo

Breah in primary ‘or

- »seccmdar} w:.ndmgs

SECRET

S .
50X1
- 66 - c
. Fetl_llt ' . Ceuse . Remedy
2o Clips of wires at- . 2« Cleoan thé'giipSa
, Pached to storage o .

4,

2.

3.
b

."5,

: rag moisten«d in
_benzine. '

Repluce fuse.

 ResCore'oo¢tht-i.

Replece codds .-

Cheor degres of
Ch&rgc'orzfeplgce
Clean commutaior

and brusies, rub

commutato; with

Clean or tighten

contaet,

Remove and repadre

Llﬂ !f\hl!lﬁkl I\IQQE\‘
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3—-_ - P, M

T e

Y
r

] -' " 2 r'—'

50X1

<67 -

£ .

E : .
— e e

Faul®b :

Cause Remcdy“{u

of.hlgh'r.p.m.

4 - 8{_1nmaﬁers sbow ex-

i:; OQSSivé chafge cﬁf;'
'i{rent pointer mo#Ls :
-{pto the right extremé

f_fDOsitiqn. .

7. Amueldr shows dis-’
‘charse when engine
works with aversage.

,f 2. Ho convagt in- the

: 3+ Abscnce of Qony

-1. The generatar 1, Tenaion the belt.
drivlnb bely huB

becowe loose,

2..

Check eircuit,
: circuic between ‘Tesvare 6ontuot.'

senerator and,;

relay reguiator
"3+ Cheek éireusit
. e P R - -
Yact in circulv Testore coriact,
betwecen reluy~'
repulator: and

fuse lip 8. 'a_

- &4 No connection be-'ur'Chcck and rastore -

coriectioa of fiame
to

tween regulator

frame and B Paarth",
"earth" epgihe!' -
franms.

5. The 204 fuse in 5. Replace fuse.
the charglnb
~edreuit. has blown.

‘Fault in relay-re- o Oheok und elimin

 gulator af voltage ' ate fauit.
regulator. - -',: .

L 4 . A
\vn.., . B L ) w
7 g “

q a [ :

ke

U aiA EABEIAN Rieesis ©
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38
. . .
}. A TR -,
" L
. . v '

1 replaco wuh new regulator from the spares and ¢canect '

(ol oF ol oY ol o

| e ...
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W
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R - 68 - S T o

5. Igtrugt@% :

8) ReplacemenV of :_f__e,g_&g}.}ﬁ

" To remove a worn out fau bell, do Ve following:
| loosen the belt tensiong
. remove ihe belt frow he Fflywheelsg - | |
place the bell under Vhe special recess in She fgn.bouéingg
turning the fan, pass all its blades thrpugh thé:beiﬁ; 5
take oui removed belt from the space between the £un
end the radiator cells. |

'lho belt is pub On in the rever.;e order. V.

b) Roplagement_of_ uhe YPH_carbon ;e,gulu.tor

Whon replaclmy the carbon reguwlutor do vhe following:

disconuect wires and remove faully reguiavor;

\ : tihe wires;
. turn in poaiblon "lowar volbage" ("ﬁanpmenne mme") the &
voltae,e regsulution rhoostat (extrene :cit,ht posi «1on) set dutv
‘.{ ohaxqseover awiboh %o position "automatic” ("amoua'r").
| staart dlesel with the genera‘bor al no load. '

. check witn volt%a raa,ul.ation. rheoswab the possitle rax.c_.e'
of VQltege cha%e (turn x‘heostab handle from position "lowor
WOltase" ("aanpﬂxenue naxe™) to position’ "hie:her voltage

C"xanpﬂmeune Bhue") watehing ‘the voltmeter. ol
In thie case. the lower volta,g,e lmit shou.ld not‘- oxtmad
220 v, the top not. lese than 245 vV (for’ uhe A11-30-T/a30 and

AII~30-T/230-q/aoo ’cypeu ). For tho AZ[-BO-»’J.'/!JOO i-ype the lowar

.’ . 1 -:,|" -'1 _‘ . .-,r“
SECRET SR R SOt L
.. -'-'_"r‘A" 7--43 . :A L. -
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RIMA EADEIN/ARK RICEEL

L
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k | w*““"”““ 1 i g 1 NO FUREIGIN UISSEM
| e - . : : ;’-.‘r-
‘ . | ' ' . o . 50X1 |
1ini% shovld b5 not more Lhan 300 ¥, and the top limit. not less
tmm 420 V. o
© In case when theoe liwil:
_ icat Liuits cainot be abvaipned, it is nocess-
| | axy to move Lhe (.ll e on Lhe R- resistor tubes, located in the
1 G . © ) '
~voligge regulator blocky to inerease thc voltajze, the resistancs
R should be iucreaced. ‘
Afer xejulucion the clips should be oijhiened up agaib..'
¢) Rulos for indocr runuing tho uniy’ o . 5%
It is prohibited to run the unit outdoors wnder conditioas | |
of at‘vmosphericprecifiutioh without the hood. g
' When the u.nit Ls to be usori 1ndoora tne followin,; should [‘ |
J _be prondedz ' N
; b
- .- removal 01 e.chaust 5aa.es into atmosphere through hoses; 'é
é , ‘ o - oircu.l.utic)n of air for normal coolinl; of all p&rfs of i :
E _u.nit and rcuoval of eﬂcaped exhaust gases; i
3 - i
: , - convemans. aocesa to all thée unit. pa.rts for mspeotion 1
] ",andm&lutenanoac L S : DR ol
4 . o c A . iy
,j 1k
' i
g
3 o
3
‘ -
i |
i |
. SECRET N . o S
/‘iﬁ,,"f\; ] P TR &;




i ol o ol o og o
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3 S R S R
;’ il Cl'igj"iier bi ‘ Lo . R
3 InGpeotbon of Unit ..
¥ SO TR A D
: ' "!-r' , e ‘.':',"':" T .
. ',jﬂwizmségs TR
. ST 'n-; | ' ."'5jsa.;:"‘ .
b
, 2. ﬂ goglca‘l_ Part _" "_Z"'.";‘_'-i i
, 16 13 recommended that the servicm{,' of the eiuctrioal.
| i equipment be ca.rried Out at t.he swne ti.me whcn the ongine 1s
: ! aerviced.- : o ’ ] ;',.
1 .'uﬁﬁt‘f | 5‘ ” ﬁgggaésg,,_ervi_égs.p.sgggsgs.&_j ERPURE AP
SN IR P R Y
[ R .. Lo be, performed ewry 60 to 80 nours oL O_,JCI‘&MOU. C

a) ‘Renoval of dusb and dirt from all eleobric:l nc,ui,nenh
] | b) .Check for prOper order of ea.rthinu protactior,. : o

if‘ R P

. , o SR c) Chuok £or tag51115 and proper oondnior. of wires &&

; 2R electncql oontacwv | 4 L 5

7:; | d) check Tor wear ol 803“3"‘“ and exclter’ bmbhe“‘ 4

’ o) Check operation ot ‘pickup end fucl Jovol 1ndicatox.

f‘ | Fi'*ffi e check for. presence and proper congivion of fuses.’

1 L .“g) Check for \conduion of 1llumnation and signal 0-‘3"5-‘*"5'
» ] | density of elu:troly‘;b in “01‘389"

4 . : h) Check for lcvel. a.nd y, ' B

1 ba‘bteries. e -—~-~——~-~a;\‘ o

f 3 '. .' f' - 'j:echn.icc.l serncwc’ce“u‘— ﬂ—-—-
o T : ‘}7, ‘r§ pe. porfome’ a evcr.v‘ 450 0 B40 hours of operabion. ‘.{his |
' | - . ' procedure wcludeb tne cnhre procedure m 1 end. besiaes'u 3
) ! vl SECRET ey e
] L : st BT e 1
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i &

}', . 8y weans of the grease gun oil 16 foreed in until iu

h”&) Chieok of brushbear settinb on neutral and condivion

'of commutatorg.- ' :

o
"rv <

b) Cheek of condiuions of all genemator ball and roller

. . :::\ ; 4
: c) Inspecbion Of genega'eor, ¢ o -: e ‘
o vy ,f
Lo ) .. - v"l{‘ ’ g

.Iééﬁznctibha fox lubriqg}ion of Unit
Rellable operation of the wnit depends on céniédﬁlﬁoikiﬁg

both of the coo11nb Bystum and tho lubrlcauion s:ateh, and ‘also.
pmoper and Well-clﬁbd uerv1cins of all partq ox the unic
. ~ fhen oarry:.n;; ou t oiling, bpoc:.al care ‘shbulo be ex;.rca.sed

to avoid dir¥ enuc,nn\/ bhc. mechanisis and- to keep ever; sUhilng
.vclean. Por this purnoae graor Lo lnbricabion, dirt ‘s ru;oveu
from all plués and oiloxs znd also in their Viulnavjc luo
Croaﬂe gun should be pcrlou4caxly disussembled und washod iu
serusene and when it is fillco jeare: ‘should be cukun b 1L no

air romains in 1.

émergea from Vhe aoints of Lhe parts. of Lha lubr;cated unit.
All exoesJ oll is thcu xemoved from the outer surfaces.

. The eng;no i luuricated in accordanco with the ins¥rue-

tiona for servicing the diaael.“_ SRR o
| Thu geuorutor is lubrlcatea in accordance with the gene~

2ator maintonanee manual.

. s .J : ' X : o 2L A EODEION-PIQQE TP - - e bnane PRSI l'
Declassified in Part - Sanitized Copy Approved for Release 2013/11/01 : CIA-RDP80T00246A071200030001-7 -




il

" prior to long term sterage or during idle periods. o abuve one

"month, shoula undor&o conservation,
out o vrotieol 1Us meéchanical units and purie from corrosion
" during STANSpOCUUEion or storage and %o maintain the mechanlsus .

. of the folluwing lubrication oils: eummer dies:l oil ~T0CI

" waste oils, recov§rad oils or oils coataining mouisiurd;

‘hW using brushes enc olean rags.

tem. ' All cocks for drelming the liguid should be left open

b

TS

w R s NE
gonsggvabiog, S‘w‘%‘w& ':'
14 ueneral.___ge ementg ' s ‘ ‘. A . ‘

: &) hch uBiU, beforo it is Mipped by rail or ocherwlse'

i

- fhe coﬂunrvatiou of the enbine is Che procedure carxied

in working oxrder:

]

b) ihe conservalion of the unit is carrieda outv with cne

530454 or oil Mi-13 IOSE 6360-52;

0) It is proubibived to use for conscrvaticn puryosub

d) “ae Benpetradurs of Lhe oil during conservalion pro-
ooauro shoulu be within the runge of +15 Lo +25°0
‘ a) All conserthlon procedures of the uail should be sar-

ried out wiih cLean_dry hends, sligintly couvered witn ¢il and

2. Gopservation of vihe Univ for a

Feriod of Throe AMonths

: ' ,
‘ihe coaservation procedure consluvs of the following:

a8) Drain the cooling liquid from the engine cooling. syse

T

SECRET .
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M
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:T.tor the ontlrc f;viu.yz‘{)t- rexiod. . ' . : ' | .‘
b) Draiz Luel from ¥he fuel t&nk and the starti.n,_, s@ll

4 ;..  tanik. |

' ’ - . glgc,e the eumacaiion cotk, ‘

_ Clean ¥he fucl vouk will: glean Tuel, blon through with

' . conpreasad air, rour in 5 litres of oil, séray i¥ inoide the

N L | bask with the hulp 0l comprussod alx, turnir.ig the hosc insido-

' the Lau.k in al.l, dircoiions arud vnen pour outv oil frum ‘,)“ gdn).

] | ~ through the &rain bole. Cover tne interior of ihe s.uartlm.,

S sasll Yank with grease. .
] , ' Gover wivh toctaical v(;zse:.Lina the orifices and 1id of the P
. : | : mei tank and the oriflce of vhe radiator.

| o); Prain oil £reia ohyzine crankesse aud clese drads .ln, ‘

3 : ' REYT VR '

S 'd) Pour intc each oylindor .Uhrouc;h_ the lnspeciion hoies
ané blon holes 1C %o 15 cu.cn of oil when the piston is in the
| ' lower deac jolo3 8 U umr»n\g the crankshafy mcanwhile 3 Vo 5

‘ | "._'t).mcs With a wrerch.

| : ' 0) Draj ning of the cool:.nd. liquid and oil, &~ M pour-
'. V""'lnb of oil into the ¢y rlinders should dbe performed ai‘wr eno..ne‘

}: . Operation .vh:..a.u ib is obill wars, ‘ _
| f) Oloee opc,mu.r of the cxhauwst collocbor by a tuok oileq-

. -Paper or wilh a special gasketl.
| 8) bhcc.{ lubnicauion in all necesswry’ uorun,,. plaoes s =

"accordln(; o Scmlc% mlw.y for ént‘;ine"l(ﬂﬁ}ﬂmdﬁd M3‘H206) ) 5:1

IS T W -~ e

' R h) \Re:u.l‘ Loncrauor bau.rine “lubrication (aee deaoriptibn 11
el i _: . ' I

W mintename instructionb for gexmx'nvora) ‘ ,
. i) I.ooaen fan and ohasgt*epenerator holt pull. :

J*‘In*;;;_: ) i NOCEORFIGN DISSEM. S e L
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NU FUKCIGN UI9dEM

® ' o ' *:74— '  soxt

=,

ik

J) Remove slornge vatveries and presuru bhew for sloiisge

azOTuily, vo Lho modntenanes kenusl for svorbor brpe borege
aal

batvcrigs.

k) Punu tarough bhe healing lamp, cover burner with tucir

'lwl Va5uliﬁe (06 Tinue ity rescivoili with dicsel Tual.
Hall va, Ll R .
1) Re‘bfc withh the 161P o1 conpresscC uir dud oleag rabe

|

"J,"“' . -
l ' dirt and dusy accumulabeu on Ve senerabor, . Swlvindilyg eyuliyp
} . .

:
’ i wenb, framg, cbe.

] [

: | “
‘ . } boe exciter comuubalor wna gene=
3 ' w) Under tie bruches, Ol Lag exelver conutatox I
| l - ; 15 "*r"ts of cardbourd or cable paper.
| pabor rings plece saske |
| n) Cover wivh technical vasaline all places where the gal
‘ .
) ; vepized surfaces are rubbed off iu servicee.

oj Resvor: Lhe sp0ilb paintod placas in tioe uuit.

o ith Ve ' , and wrap in oiled

; ‘ vor with bechnical vaseline

4 . . p).Qo;ar ivh, . ‘

metal's‘ule par iy Luols anyg aeCceEsories.
4 r bl . i 'q~ o *)ro-.

g) All rutber and g{*uJ suic rubver parbs should Dbe pi

L el
1da oil und if oil, KerosCne, Qi08¢L fuel

‘boolgh From cONGErvas. .
. - ' L Vo TS - ully wined
or beuzine docs gev onud Lacll vhey must be earel wly

by dry clgul: rasse |
carr;ad OuL 50GOLALIN to Unhese Lﬂ301u0ulono

r

|
| | - , Couservation
| | od and alse for sLoring

tr,nJ orbahion peri

‘ ; 15 valiu for vae
to vne rules @ivan bLlOMc

J————

ey u-L‘lol) J llOd }1'1»/ UUIN ]L(—VC‘I-’ a Ut,l UI‘{ g; e ‘J 9\ ‘
T
SI‘OLL u.! J.‘J’ a‘_bel Lx ltm-

' | bvranus
T ’ ‘ ' perloa, a5 4 trullcr or on an opun I

' [ r raius

' tation on bcard the Bh&bb and afver long s seys unde .
' poxrtation .

3 . 1 . L . . vy - So . ;

. : or under conditions of low or high vem epahu.re_ | |

| S

e

. ‘ L : =
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\ TR “NOTURETGN DISSEM
,, . - 75 - < o -50x1,r
R : . E . ‘,

s) uhon conplete reconscpvation of the wiit is To be cere
© i d ouvy the unib phould fnau widero deconservition anu thux
rie

ih engme ol muu be Lrlod out ab idlé run according Vo the
;he

ne maiuuc.nancc insvructions until waber and oil a‘tuain the
enl -

preecribed normal tcwemtuxo

v) Atier performin; the COIlb"I’VPL,LQn proceiure for Vhe
4

entered in the log book of the unib.

unit a nove should be

'3, gboraie and lnspoctlion of Und b

Cod a | l - s . s 3 <
" 6 owed bowh iu B8LECLS
uonb oIm Suordue Of bhc i’ v i L

- | - £ N . Lo _: ‘;ﬂ s .".
| | ‘ losed B'Uo.ru-;glaces gnd in a sucd, Lhe followin; rulets L;J.rxv
CaALL 21 : 4 .

adhered UO: : ' . | ‘
o | | é When kc,c in cloued. svores a

| hicl .6 ceborm storage of
a) he place wphica is intended for lonj A

| 1 epnoerved unit shoula ve dry and well aired.
| | should be within the an(,e oL ’-l:) Lo 70 pex

‘the roludive -

1. : pusidivy of tue air
| ature not iower thsn +5 Co

ent the teaper ‘
; cted from ponet ation 01 any

k | | : b) Yhe pluce should Le nrobc =
| | | . other volavile mabvers that

£asa8, fu.czes of aqlds, amionie Or ' h t!
j , , | | n | “
o ugy cause corroslon. L !
| ' ace
} | c) It is strictly prohlbn.ved to store in the seame p

evolve corroslve fum«s such a5°

. | o equipmant and mater;.als that

rubber -products, storuse bnt‘bgrug,

~acidsy al:cali..a. oht.mlcu.la,

"; etc, and va‘.rioub inﬁlmaole mdberlals.
| should be kep‘h cle

an and orderly.
d) %he place of atorage :

1 N e) “he unib that hﬂs bae.n sem for uuox:age s
b | tuly sleaped and ingpecveds
A . SECRET. . _4

: by ~
4 b,
“%Nm” Copy M-_‘____————
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| |

P

z

i wog e o

oX

gurface PeBLOL ek,

ralhsu v

‘: aniv i , thier placs iney
! v in ano her p. o

tne makabeuince mauiad fo
the condivion of whe wil.

sandpaper, ©
be wipeG Clean sith rags soaked

after wﬁich they should be asain covered

linc,

should bé envered into the log boox

~bvia‘waii or parvition from
the univ io Lnus £
tien more re ulerly end vek

rosion and if ¢

NO FOREIGN DISSEM

e . s

.
Dopendir,; 0n Ve conuuvuiion ¢ondivion either complele
partial reconservavion shoula be curried out aud the painved

£) 1L the un;b is not bo b complevely re conserved, the

5. whould aov be turnod.
£) Guerage bablaeries should be hkepb separabe from Uhe
shoulu be stiended acuordlnu to

2 r a starber type storage batlexies.

W 1 4 . '. N ST BT che K
n) ot lews Uhan cucc a month it is nccessary bo rechue

P AG " . P’y 4 R T ,;.'ig,n
If coriosion nas 8PPEArEG, remove iV Dy cieaning !
A .
overeu by nineral &il. ‘fna cleaned placut should ‘
in benzing, then with day rdés‘

with techpnical vesue

\ - insveebions of Yhe unliys
1) The results of the periodic lnspee £

-
*

B, alici svoring wder a sucd

i ] . v . P P ' .coct,‘d
"Iu iy pursitied to slore the unii under & shud PIo o
. Waecn

direct sun rays ano roin.

:nepect its condi-
Vered,zt is aecessury PO LDEPH

e all possible steps bo avoid cor-

orrosion does appedr, o eliminave 4.

& Deconservatlon of Unit

sonsexving
Berl oxe starting operalion, and also when rec

st carried
the unit ,the deconﬂorvatlon proceduro ahould pe first ¢

out as follows'

-
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Lol o ol o ¥ b

~ ‘, NW rUKEIUN UIDDI:M

: N

. =77 - o - 50X1

: |

' @) Clsaa oub dust from unii, recnove paper and ox tern&l o |

. .lubricauon from comnrve‘ paris, oarerully wipe fz.::qb wii’h L

§ rags mm..we,ned ia orcgbng st bhen rub over wivh dny xag».

b) Chec}'-'«'d-l anine qon\o;'cu. MECLALLYIG , sv‘itelu,a@'-, Ico.n--
divion ol comzutaivor, coutnct rirgs anu oruskgeary r-:nﬁc-vc | ;
sorips fron under L‘-J;ms‘x;es of the exciter and 6%‘,1,;_,-*3‘; , blow

1 - throwgh he invornal p2rvs o lae genetavor zm& EWL i oLy o6

f wivh dry comprouscd Hir. - '

3 ‘; ¢, %he engine cramwenidt shpuld ve slusly UYus lee Leversd

! ’ .

i | tiae. DY fwnd. S— —

3 ¢) Checi wad set ihe tenslou of bhe fan obd SF rplag
5ers:;r§tor bells. ' o aE

: ¢) ‘ike fuel tank stould bo rirsed with disced fuel and ‘ |

4 ! _ ' =

I the ovarting &lkall to.x... witn rorosene in tiae sage wanner 28

5 when coveriug wivh ofl during the couscrvatlon ;:}.‘oc‘,sdué.'u._

J i‘hef fusl used Yo rinse the tank bhile be draluod.

| 'f} Rostore bae siG1ass datiery tu wiriing crder ascordluy

| %o the meintendns wintzl, ploce batiery ab fus WOLRAN,, pigce‘

4 .

; " aud coanech wiring.

g) Prime unit f.ibh coolz.ue, liquid, 6il ang fuel. - ‘

3 h) Prepare upib ;:‘or uya_rv:\..nb end try 1 out accordmg

:

} ’ te ehnpﬂﬂ three of pary Wvo of Uhis duseriptimu | :

: . QL .

] !

"o

, ' $

’ |

?

]

k 3 N - . ... . . -
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