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1. ‘ ‘English-language, Soviet technical manual °20X1-HUM
. entitled Model U1D6-150 Engine; Operating Instructions ‘
| Tt consists of 127 pages and one 50X1-HUM
diagram, No date or publication data appeared in the '
: manual.

2. The U1lD6-150 "engine" is a generator, a modification of
the 1D6-150. It is a high-speed, six-cylinder, four-
cycle, compression-ignited generator with direct fuel
injection through nozzles, It develops 150 hp at 1500 rpm, with
a net power output of approximately 140 Hp. No specific
uses.for the generator are given in the manual,
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=
cap und hig cnd (Ass.No.CG.sc T-Ol-s, former‘y Cc6. 504—01) | Funn*ui
: . 7. Revised design of ora.nksha:tt 011 5ea.1, with oil - z-
:' drainage from seal chambexr to 011 pan, . '".'f rﬁ-- ’ S
| ’I‘he Model Y176 -150 engine dovelops 150 Hp at - ¢
1500 r.p.m. ’ disregarding far losses. The latter being about
10 Hp, the net powex output of the Y1H6 -150 will praotica.ll;' -
be 140&1».; T : S | %
I. DESIGH .- '

The }{odel y .LIIS‘*-"O 1s a high'-speed,six-oylinder, tour—-

oyole mter-cooled., compression-ignitod engine with direot
fuel 1njection through nozzles. The latter have six 0s25 mm

; dian spra; holes each. .
" The engine body compriaﬁs a cmnkca.so and a cylindar

" blook mounted on it, Attacted either to the cra.nkna.se or to theq' -

block are the engine
.pump, o1l pump, fuel

o The g roase
1 o:l.l pan. Their ,,oint

aocessories including fcel pu.mp, water
and o1l filters, eto. '

conslsts of two parts' upper frame and .

plane 18 hor.Lzontal and located at tha

- cra.nkshatt centre lirs level.
‘ " The _erankshaft 1= mounted (underslung) to the upper“{

fmme by means of seven bearing caps which enter snug betweeﬁ

the guiding side surfaces of the ocrankease 'bee.ring sea.ta.

Through studs with nuts and mhers hold the ‘bea,ring . : :’ ’
. jcaps to .the tre.m. i

,.'~ : 3 |

Lo The ‘crankoase has transverse webs at the main bea:ings, r
" 1n \vh:hh sea.ts fer the shells are bored in assembl.r with the ”)v. o

__caps. &he main 'ezaring shell.-. are ateel—h..cked, thick-'w.lled, ,‘

Decla33|f|ed in Part Sanltlzed Copy Approved for Release 2013/1 0/30 CIA RDP8OTOO246AO70900330001 8



| Tho crankcase 011 pan serves ac a mounting base fbr thc

fuel supply pump, oil pup, and water pump. It has the £orn of
a trough reintoroed X Fibsy : s

The face" of both cvankc&sa frame and oi? pan ara maohin-ilj
ed 1n assembly. A fan drive with a front supporting beam is g

bolted \o the timing gear end, gnd the flrwheel honaing to thdf- -
opposite end of the orankcase. 3- e

The E;xﬁheel Houg;gg has lugs Lox attanhing the ensina
‘:_to its base, and a flange for the flexible coupling guaru.?'

The Czlinder §loclg 18 mountad on the machi.nad top taot_
of the ﬂrankcase, to which 1t 1s secured with fourteon anohor

studs. The oylinder block assemdly includes a cylindar ja.cket
.-,and a cylinder head,.The Jacked accomodates six linera madbiot

steel and vina & nitrided, precision-finished (honed) 1nne y
jworking suifaggr. Titting bvands provided both at top and

bottom of eaoh liner, keep the latter oonoentrio&.'u; 1n th.

'Jacket bors s. The upper ("gas" ) joint between the liner riagei‘ff'“wy

‘Deciassified in Part - Sanitized Copy Approved for Release 2013/10/30 : CIA-RDP80T00246A070900330001-8
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9 eylinaer) a.re inataiﬂd .‘L.nethe'cylinaar heaq. e
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-bz: ;he intaks ‘and t’he other foz' the e:dsmiat

..\-
I

: *«,f. &r-v.-w

v;‘the o ensi&e 48" in

. 3 ] is made 'cf allcy steel &ﬂ is !
"thifuug}:wt. Its shank 14 I-'ahsqaed, the ememe&iei |-

&!.menn:!.ons 'ﬁbrmiﬁg 'Eo'wa.rda thc big qm!, ;ﬂ;a tOpOfthg’

r.-h

R '.l{- 1

«a, :&mnsitien ixztc & sxiza.u and head, ‘Iv mem at
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l;f help of tho piston Din. A bushing of bronze 1s pressed into -
) the oonnooting rod small end. Six holes in the small end
' provide lnbrioation to the piaton pia.

{ 0 K PRAR) k(l-':"

Tke big end is split. Its ribbed cap has projecting enda

entering corresponding seats in the big end body, and is attaeh- N

.1 ed to the latter by means of two tapsr pins. Shells e‘amped

* | in the big end opening are stecl~backed and lined with oopper
A0 ‘ ,
> lea.d.

-

The ggggggg are forged of duralumin, The piston orowa is

spocially sbaped to ensure effective nixture formation. Five

w4 platon tinga arg provlded on each piaston. Two upper ones of .

these are cylindrical oompression rings. The three other ones

“ﬁf” acting simultaneously as compression-

and o1l soraper rings, due

to their tabered’qum.

The Camghaft and Accessory Trive begins from the splined
*} end of the oranksheft extension and the (3 &

ynkshaft gear fitted
Fij. on 1t, This gear actuates a Ieive system comprising a number-

£ 0f bevel geers and shafts. Drive trains located in the upper
i crankcase transmit the rotation to the -camshafts, fuel bump,

and uurrant generator. Other ones; arranged in the o1l pan,

are
¥ fﬁr the fuel»supply, 0il- ,

and water punp, respeotively.
The Fay receives its rotation from the’ orankshait exton-
b,;; alon through a spring shaft, 'a friction coupling, and a v~be1t

drive. The coupling consists of two: ‘menbers connected hy a aet
of ateel plates. T e

.
N

The Egel Systen supplies fual into ths engine qylindarg,
It comprises the following 1tem3.'-

.

Tl ar‘r_‘_‘_; !I; PRI ‘._":: e
SIS 'f._.' NO_ FOREIGN DISSEM
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1. Fuel supply pump. .

s ." .
)

i§£#ﬁﬂ?

1 2, Fine :uel :uten (ren m,e). - 1Y
w 3'. Six-plu-nger fuel P‘mp with variablc—-apeed sovemw, 'J. .
. ; i the latter equippea- with speed droop &ﬁjnaﬁn -4
. ‘ meohanmm and dash ;pot. ,.::,._ ok LR -‘

‘ k. s1x closed-nozz,le :mel 1njectors.-l" =
5. Low-pressure piping, =
6. High-;pressure pipinb. "-,' B
) equip'oed with a pneumatic pulsation damper (dash pot) 'm ' s
L; with a‘ precision governor having a apeed a:eaop control ae-; e
L °vhan1mf-- RIS el s PR
- S The fuel pump governor of the yms_m engina aee N AR
ﬂ Fig.l) has a speed d.!‘Oop adjust:l.ng device' compz-agms ‘ 4_
{5 1evor (1) with an adjusting sorem (3) revolving in tts. 'boasea FL
‘f‘;,; and & yoke (4) sliding along ths a d*usting aorew (3) and - ; ﬁ ‘g,
. oonneoted to the fuel :t’eed control amm by meama ot aprix;gn . "_;* s
5 A locking plate ) prevents axial displa.cement',of the . 3—.-" =
adJuating sorew. A cup (6) pzeaaed -onte the screw hea.d pemgts 3
" to turg ea.sil,r tha sorew with a screvdriver. Ce,

OREIGN- DISSEM. "+ -
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ensure steady running of the engine and reduce temporazr 3393&

. goviations 1n ocase of abrupt load changes. The flat diso (9
of the governor is made extra heavy <for the same reason.
The fuel pump plunger has an additional bevel which

reduces the rack tiavcl aﬁd, aocordingly, the time requiréd o

for bringing it into a new position. This feature likewise ' -

deoreases temporary speed deviations after cutting out the
engine load.

An 01l baffle (2) ensures proper lubrication of the
governor disec thrust pilece and sleave.

The springs used in this governor are of moderate
stiffness.

£11 the above features of the revised éovernor déeign'
permit to keep the engﬁne speed changes in 01006 11mits even
at abrupt variations of load. _

The pnewnatlc pulsation damper (dash pot) used in the
f@elvpump of the Y1I6~150 engine makes the latter run
stgadiyy at any speed and load,

The Dash Pot (see Fig.2) comprises a body, a piston,
a spring, an alr valve, a atop screw, £11ling and drain:plugs,
and fastenings. Mounted on the drive end face of. the fuel

punp, the dash pot is hold to it hy four stude and looated
with two dowels. ‘

152 NO_FOREIGN DISSEM. "
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Te41 flller ¢ u;:- 6. wra ,ncr; /.n‘el ponD re.clef% 8.:

bat; r>.D ‘uin p 0. lubbar ean
IZOucz:,uff'ing va.uéé. whar ganket) II Thz‘ﬁa.aec.. bur
g R . »fi

{' Flgs 2. ) 7ne1 Pump Dash Pvt. ;_;"fi.

'1.‘he dash pot boiy ) 13 caat of &hlminium alloy.
piaton (2 is pla.ced in the bod.y bora. ‘The piston is preciaion
finighed, and is oonnected to the Tuel pump rack (7) with tha

> Cag b

help of a spring (3) and & dar (8)s . -'-:,«,_u
Screwed into the body bosses ere a filler plng (5) a.na

a drain piug (9) for the o1l. A strainer (6) 18 pla.oed under

the filler pln.gs ' S ' e .'. B j.v -:'
A screw (4) ﬁ.tted in the bod.y front wall an& locked

with a jam nut and a look plate, serres as a stop for the ;fn.], '

pump ra.ck. —_; . f.""“j‘ ,‘._‘.., A v""f,:;».‘ ;

Space "B" behind the piston, oommmioatea wiﬁl dash

pét c.hambér - "eT- and can be separated from 1t, ‘by neana og

'NO:FOREIGN . DISSEM
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: g talre (;a) This :Ls A needla with a. oylinarical bevenad end, i}
; elostng’ hole Han, ) rub'ber ring (10) 1s pl.e.ced -under the - oot
*valve ct.m Tha va.lve ia pressed *;o ﬂ-n sea.t b: xnean;r 01'
“thre&ded buehing (u). Bt ’ I

L,

x-t
-

&1:: Tlows tz-om aﬁaoe "5" 1n‘co spacg t)-.rough
hole "a" The air paesage 18 restrioted hr 'valw 12, tho E

J

c;rlindrioal end of which cloaes hole "a" ’--‘* 12

s .Jf;*l,-x,-..’ql,,,

4.
[}

S ."‘Ym daeh pot ensurea sta‘nlc apera.tion of the engine at.
qnd specd, provided tb.atz A MR e :
' a.)’fi‘hara 1.8 lu‘brican&m ﬁhe piaton. Ponr .f.:utered
Diesel *'uel, not mora tha.n 10 cem, mte the dash
pot boay.. R ,‘ : .
:‘ _‘»‘* gf.-.c ;,:sten _31 dee i‘reely 1:: th» da.eh pot body.

TN AR mn- <.

IV

dag ot

loukiark
1

112.0): of lnbrieant. on the piston -will result in increa.sed

* By

SR Ny e FVHOEN

or decre»a.sed cm&sha.;t apeed 1n case of load emngea. a.a aa.:a-

3y

keép the iﬁbr:loant 121 :.he daeh pqﬁ 'bod;r wa.toh to aeo that no ,';,.',»

<

. A
ot
i
. :

N 3
LEL &
i 7
y 7

1

m . u. Pour cm]_yr thorough];y
fi_lteradu bieael fﬁ.ael"into the dash poﬂ, to av.;i,d bindin.g of tha

e s

Pk r‘%‘. ‘%3 e

-
3 e

N

Al g gk, "‘E"qw,db !

L%

+ gaaket nnder tha ﬂa.nge ‘bod.y. Then ramove tha aprins
ba: togethor \ﬁ,th the sprmg m the piston., :

el nid

#

T

~

-~

Wi

-
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3. Check to see that the p*ston moves freely. OO
ghould £all slowly under its omn weight, tﬂsether ‘

with the pring and bar, without any binding,guyy
until 1¢ reachea the body bottom. A
Shoulﬂ the piwton atick 1in the body, remedy

 this by nolishing its projeoting burrs, without

4,

aifecting the bore and niston uimensions. Then

wash the parts again and re-checi the piston

y -

movement. _
After the piston slides as free as nodessaiy, reé
install the dash pot on the pump, taking cede to
properly tighten end look the :asteningé.,fhen pour
1hto the opened upper plughole 10 oem of filtered
Diesel fuel. Adjusting the dash pot valve. (12) 1.s

8llowed, if neoessary.

_To adjust it baock off nut (11) one turn tn
prevent damage of rubber ring (10). It should be
borne in mind, wher carrying out ‘the adjustment,
that redusing the valve opening (by turning’ tha

valve cloockwise) contiibutes to steady running of

the engine but increases the speed Jumps after
abrupt removal or application of engine load

Changing the satting of rack stap scraw (4)13
not permitted. .

) The Ramagg gontro; ynchanism of the engine permita to
‘ adjuat the engine speed from & central control panel locate&

at some distance frcm the angine.
Jt 7 de&u—e'aa/ ocwba’onj to the euafomet'_l demcnd

1 . Bdabadaia
oprmege \
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trol side geoxr 14. Waaher; 15. Remo4-e control sd.a.e geax-, .
I6. Dowelj I7. Idler pinion; Ia.ﬂnshepe; 19, M wifzh JM !mt; 7 h
20, Pindon armj 2T, Glevis; 8 22.Clavis; 25 Pall zeay . [ F '
2k uh.&ft; 25, Am; 26 B‘Ol‘b{ 27. lead som‘ 28. 015&0; k
| 29.Electric motoz; 30, Redwcbion ear axives R o
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i3

he mfxm astunting the remote contyrol mechanism

abouid be Gﬂmpc‘bed %o & ldoal powexr gource Yy the Usar vhen

trotoiiing the emgine. The eleotrionl connection dlagren
grould be selected by the User zo as to ensure remrains the
e cor potation. ,
C&r& required Yy the remote control mechanism
“onsiets 4n ensuring proper lubrication of its working paxrts

u 24 cuh-assenblies,; and watching the fasteningss

2@0@: of aviAtien o1l should be poured into the
Dinghole at the to:'p axl the refuction gear housing. The plug
Thould tah.ah be nerswed in plasge .

m 011 supply in this unit should bo ohecked aud,
% im@@@m, ¥eplenished, about. cvery 300 or 300 hours of
‘*P{;’zuaa opcriﬁon. Care shonld be tuﬁen to avold prolonged -
*M@pm@ (t@r moze than 1 or 2 mimtes) of the saf’ety coupl—
“u'?{;s @ﬁkamse '!:.he worm rhéels will wenr out.

mm gears in the differsntial gear drive at

| *@‘;’\ control ml nnﬂ uktwin to b2 lubricated with a.mtim

lt‘ﬂui@ .

#he rmtl mntrﬂ rrechanise has a lever {1) con~

"'viﬁm@tet to thn -ﬁnﬂ donmi aw (J) bty méans of a precision
‘ai‘juat:lng som («k)- The lotking tooth (2) of this lever

. r:ni:efn nnécf i.ht tcrca of a am.ng (6) one of the grooves: in
& mw ucm &) Tastened to the control panel. |

& ey (7) otuples the ava () with a plan-t-iw vevad

”.:',,‘ gear (13) :cvalm muml * Mt {28).

pmon asst (20) mina freely uound m m

‘Mt%mmuwlm {Dmlﬁ) mzﬁnm

Q7. 1: m tittaﬁ on the pm-n ax

SECRET
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50X1
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, 18-

L clevis (51) acrewed onto the threadal shank of the
pinion arm (20) is hingeu to a pull rod running to the. fuel -
pume 1ever. o

Another arm (25), fitted on the shaft (24), is clamped
on a Lay by means of a bolt (26). This arm is connected to the
i lead soraw (27) of the reduction gear arive (30) vy means of 8
;;'7.. olevis (22), a pull rod (23), and a slide (28).

! . ‘ ¥anual oontrol 1s effected bj turning the ocontrol
lever (1) when the speed 1s to be changed or the engine is to
be epopped._, | . '

| “The 1dler pinion (17) will then roll around the
stationary gesr (15) and move the pinion arm (?O) in the same
direction in which the control levar is being pulled. The arm,
in turn, will sot upon the fuel pump governor lever by means of
the pull road. _

1T remote control 15 required, the control lever (1)
must be released and its locking tooth (2) be placed in the
slot in the sector (3). The manual control gear (13) will thus

; é be locked. . " _
l”“." Starting now the motor (29) with the reductien geax
' .f _(30\ makes the lead sorew (27) rotate and the slide (28) move
along 1t..,”

The alide, while travelling along the lead sorew(zv),
turns with the help of the arm (25) and shau t (24) the other
bevel gear (15). The idler pinton (17) will then roll argund
the stationary gear (13) and carry with. it the pinion arm (20)
vhich acts, tn.ouah the pull rod, upon the gavernor levez.-
Ths pinion arm (20} moves in the same direction as the

- + L - . ‘ - * . . . .
‘ E - % - - ] ) . . _ - C g - . B vk
. AR -1-1 - W T T Ty T o PP _i,* e Tp— . A .
e i bl _,- e i"‘i ‘ a2 »"" =S —?6‘" P - "* ——- “ i i ""‘EL‘ I -___)‘_4_ * - ] L% L

NO FOREIGN Dl SSEM
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the 1ead sorew trmrel. N L R )
If the slide (28) 13 Just at the stop ("IL"),*,, y
remote control motor - (29) should be startec‘. 1n Bueh

direction as raquired to nove 11: towarda the reduotion ¢

R . . « e .
£eaYr, . T . S T S
: c o . . o - ' A
. . - R . e . - .. ! .

Py L

Iup;_ég;;gg of the engine is of the oirculating
' type, and provides pressuro 01l Teed to all bearing journals
ot the crankshaft, oamahafts, accessory d:ive ahaft&, anﬁ
fan driving shaft bearings. 1t is achieved with the heir ot
a geared pump having three sections, @hﬁ of these 18 tha :
pressnre section aupplying oil to the engzna lubricatang
eystem, the other two ones being transfer sections draming
01l fxom’ the front and rear end of the crankoas- 011 pan-"

 The lubrioa.ting system equipment 1nc1udea a. metal;-'
edge o1l filter with a “Kima;f-BTZ" oard‘boea-d type :tinc

filtering elemedt or clee.mng the oil, and an 011 ra.d:l‘g;bor
201' 1t3 cooling. o o ‘ ' e

The g_g;,;g;g__z_g__ggg ot the engine uses water deli'm.. _
ed w a oentriﬁxaal punpe The oooling eqllipment Nmnrisea |
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0"11'.‘6‘63 &’1’

| urdes axe- the afarter s orage'battariaa and o
current genu*atar.{fhe st&rter‘motor is tha mnin oonaumer ot. =

\
':,-1,,, v

electria power

-
4y,

.8
Ly 'S".l_“.)ﬁ':"v'
-u
13

B

-

t«rter relay, ourrent~end~voltaga regulatcr, fuse blocka uith

e

4
ree:; w%¢9‘§%§¢?~v :,r’-s “azb

fuses, a portablg lamp receptao]e wdth a plug, and a battety
swiuoh ("body'awitoh”). ’ .

an electric; taohemeter oomprising a taohoaeter generator and

- ';’.'.1

a apeed indicator, axa the aleotrin 1n3truments fnrniphed vith

iil eleotrioal cquipment is ef the siﬁgle-wire tfﬁe.

T ;.' P
RN

'“?,i-@; thé metallic paxta or the engine, ser?ea é

d-

-
2y

i

L0 .Jl

I3
T g
?:’é‘n?aaggr?n"

A . ¥

1nskrumsntsf1natalled en 1t 13 tastaned to the crankeaae trame

an&ffe the 'intai'ce ma.m:fo'ld behind the :tugl pump.

‘,“;

e

]

_indieating\tha engine oparations, namel;

t

,a

%

-.,f

snpp]; line ¥ '

f{. Auxiliazy equipmant 1tems are thc starter control button,

temgogatu:g at'tﬁfﬁail_ﬁump' éisohaage and the uator temperaturﬂ‘

e f;ﬁgfte ihg engins eylinder hsad, tha speeé indicator of ths -
e A B - RVVL N ML . -

- NO- FOREIGN. DISSEM. .-
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- ."-.7: 4 K f
oD

;i a_.._ - : - ,- [ . B - . o -..’.~A,“‘|

9lectrio ta.ohometer set reading the crankshaft speea, and the, 2 aladadada

‘._‘ volt*-and-amneter mdicating the atorage hattery and generator 2l
- astioms A stamped cover at the centra of the control panol
enol@sea the fuse blooks which protaot the generator a.nd tha " ‘%
. 5mt°1‘ relev ae:ainst overload, The penel 1s mounted on .- =D
‘braokets with rubber cushions to protect the 1nsimments m
ag,ainst vi‘bration. :_ S e T . [ .1- ° o
A stamped steel pla.te at the bottom of the control . — _
pa,nel serves as a mounting bese for the mamml fuel feed oon*ﬂ»j..,

trol 1ever, starter puﬂh-button oontrolling the starter motor .| [ s
operation during, the engine starting period, and a. recepta.oza
fcr 8 porta‘ble Lsmp e ‘

_ A hand—cvperated 011 priming pumnp a.nd the differential
gear drive o:f the remote oontrol mechanism are installed on the| |
¥ ‘back side of the engine oontrol panel.l.- o SR 3

L' ; . .
* - ‘. 11, uPuCIFI(mT ON - I \
o | ) X ‘aaé,. —
Engine LOdel Designatim ...'.."“'OOOQOOQDOOQ YIHG"ISO l o ia
’eumber Of Engine cylinders ooooo.'ooouoooao.... - . 6 A_ ,.: * ‘;ﬂ
C.Ylinder Arrangement OOoo"o'oco tetces Vertioz.l’ single_bank ‘ .: o
“ U’linder ‘\'umera.tion trecesesesnseonas "Prom vertical ﬁrive»-' . 3")
‘ L R  shaft towards f£ly- | ,
» l Firing Ol‘der coc.-cocooo-oo-oo'ooo.... 1—5..3_6~2.* R ‘- . (;.‘ o
: Cylmder Bore .........‘...‘5...'.0... - 150m . ﬂ':k,’ ﬁ
Piaton StIOkG .......................-,'.190m R e »: :
- DU 'g“:& ‘.jl.
19,1, ntm 9 A

SO tol5
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A

Cr&nksh&ft Romtion :.oioia‘oo'-.-g o'j:oy-o'ot 01°°kwm (vmed m B 3
T T ... _end om)osite_to ﬂywheel).* :

ed (COntinuz.l Service), L :

on Fl:rwhee]; Coupling v R

.an,,e, at1§O0r.pom. crcesiecnracines 15083";‘ A I 4
Minimum Stable Idling Speeﬂ tesescscsesss 500 r.p.m.‘(not more)‘}

aximum \Io—l_'_-gad S“QE!! escescsbsessssessne 1560 ropomo(nat mwe) ‘ ‘
Maximum Torque, at 1100 to o
DOO r.P.m. .........".....'. .".

»pec 1fi¢ Fuel Consumption - -.'

L

at Rated Perfomoe eesisessecsaresnesn ‘10 grammeﬂ pol.’ Hp.
: T ' ' " hr. ef:t.(not more)
Epj;"; .0 ‘ LA ] ‘;. se .‘. . L J ‘ 200 ... LN N .‘ LI N f se o P . USSR Smmd Pocr

v o o o 478949 (High-Spaed '
- Diesel Fuel) or' 1 3

B Al*ocm 305425
dve . . R o
Nunber of Valves pe., Cylinder:

Intake oo-oooooo-oouboooaoooooooa_ h

El‘n&uat naooooohotOno.o..».co'ou.' )

Sa.hanst Va.l'\re Opens ooo-onoovooooo.ooetvo Mj)degobﬁfm Bnc

CIO”B oooo.o.oooo-oooooooo 20(+3>deg.“t§§

“Declassified in Part - Sanitized Copy Approved for Release 2013/10/30 - CIA-RDP80T00246A070900330001-8
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donher,

WRAE e Iy

i

-

30 kg per sq.cm.m‘ln

to 90 kg per sq.om.max.
6(-3)deg (o:t crank-s

A d

ehaft travel) aftes .
_-IDC, om compresaimi“'
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— — - LIPS SR e SN e o
Generator Sha..t to Crank- B
) Bh&ft Speed Ratio oooocooootooac 107’
_Rétation(Viewed trca : .
Drive End) Clockwise |
Driving Devico cetesseesinenecess  Flexible Coupling -
. Cment-a,nd-’{oltage o L S , i
Regulator Wpe LA NN N ) ooc-cooo.:. ’ PPT-Zk . ?:j : ‘:a }
qg . - N .o B ) p
_ Starter Motor: Type «.ev.seeievaeo.ias. CP-710(CY Rotatiom) | |-
o 701"'380 .0..0..-.0-0...0 247 . f"‘f‘ -:.J
’ M&ximum Power _ : |
. ' Developed ceeereevessse 15 Hp . i
.'_smter Relay Type «..ee  PC-400
. r"/ »
) gt@m@ Batteries; ﬁpe eeccrocreracanse 6-CT3-128 t?%
- 14 “ i
: . - or 6-CTK~180M f{é
' Num’oer‘ of Batteries - ' 33
>per Eng‘ine‘”9.fuo'¢;0oo.¢;- k . . . ’ ~‘§
N Battery Capacity ....... 256(or 360) AHr L_
‘ Battery valt&ge [ XXX XK LR N 24 . . . ’L:‘— égv
o Wiring System .......... Single-conduotor, - ,?é
L '} ._:: : ' 24 V, body negative. B} "
Elgotric Taoho gter ug_ i} , | *_j':
me" Qc.oceoo-ooooc.-oooo.o-oooloocc‘oc T3-3 :‘éi :}A
- Tachometer GenBYator ceceseverccncanncns OT-5 (AC) , Fo
P ég_c_,l.eaggxt | ;
,A TFPO 0.0“0.....0000..ooa..m-t. LU R L 2
& s '
g r g, l‘umber Immled ...f.‘."l'.i....‘."..
" Sontrol Papel
: Arranged on P&n&l mt '
Lanna,l Fuel Feed ontrol Lever _
?orta‘ble Imp Reccptacle ......v.....'

" Declassified in Part Sanitized Copy Approved for Release 2VO13/1 0/30 : CIA
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T |
l.;'\éz.;wt ..ata.rter Button ‘....................
o B ML&W&LMM
:i eransed on Panel &ro: "
i

L“b

0000.000....

Cordbined Volt—- a.nd Ammeter

v

¢tecevivsrrovsenanay

011 Pressure ééiige

-

31 Thermometers .'.c.co‘;l;oonoao¢.-o‘
(011 e.nd Water)

Speed indicafor ".;........;...;.‘;....

Fuse Blocks With ruses op‘oo-o--oo.-.ao

Fuse mes ..‘...“.....".'0.0.‘0..0..

Allowablc Incline of Cranksha.ft ceeune .’

Folight o:t Engine with Piping
- and Accessories, leag. Fuel,
011 &nd Water

caooo.aocnotn..coocot‘

‘ 'O'irera.ll D:I.mensions 01' Engino)

R Length, 1055 Air Cleaner sesesseacsn
Width, iesa Alr CIeaner

000.000-".;
Heiglt’ 1338 ?an -Oo'tcaoootoooo-ocs

Eeight, Crankshaft Axia a.bm

éclassﬁiéd in Part - Sanitized Copy Approved for Release 2013/10/30 : CI;A-RDP'80T00246A070900330001f8

S1250C. : .‘-
-3 4
B3-30 . S
n-zo‘ and HB 50

15 deg., ncsa m.' .

1320 kga T
Weight of Pater in Engine ........iihe.
Weight Of 011 1n Enginﬁ oooao-cocoo-ooo;

1778m
) askm

Extramo Botﬁﬁm ?Qint ooc-ouéﬂ:ui 5

BA—240, Aireralt type
with external chunt,
scales 20-0-60&, '

0-30 V. SR
Nrorat type, with
transmission bulbd,

soale O to 16 ks .
per sq.On, . o ]
ifvoraft type, with | f.
bulb, scale 0 to 1k

22 %ge D
f'ié kg.:‘f;\

109?anm&f,y




) sha:] t Spoed Ratio .
: 01 Yilter',,‘_...'.....f
4
=¢
3
A . R
: ;5:0'0~ ae t .; ae -. !ienhanio&‘l, Qentri- b 1 . .‘
; _fugaly. miabla-apgcd,
direct-aotmg, with -l
o speed a.-mop M:\mung 4.
N v N . s u
. [ ) {
.
y
.-;é
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e

N 011 -hmp' p Capacity; at 15°°‘ ”’P;“' ";;_"

r
e

fjéﬁ_zasz&zaz.ﬂzﬁsaax

WPQ ooo-ooocoo-a..ooobo¢‘.ooo‘oo'¢.0-

1
Spso
O

0’0000.0-.00...0!0..

I‘ype o:ﬂ' O:Ll Pump

; 011 Pu.mp Shaft to Crank— : :
Mt Speed RatiO evavesncscacscsacs

In Camsha:fts ...'.‘......'....'.'-....
‘In\ fienerator Drive Shaft ceeveees
Mter 01l Filter,at Minimum |
Sta'ble laling Speed sessecesces

. s 011 Mperatura! at Mgine Inlet secee .

. 7.t at Englne Outlet vebe’

P,

"ngine Heat Re;]ected to 0il, at.
R&tﬁd Perfomno‘ oonoo---OQQ-QQ

Speoi.fio 011 Consumption, a.t _ _
Rated Peﬁﬂme 0.00000000000.

.

SW to‘cooooboo-o'oooao

_él.£:§12&=

' SECRET

Closed~nozzle, with i
" clearance f:llter-

1210(—3) kg ver sq.cm-4?;

?ne;InJQOtOr! wp@ oq-’o‘ooo;oo.olo6-0';.'5- .

spaing SQtting ........f

."F.mmber Qf 0il ms ooo-on-o.o:oocooco "
.",tion and twe. trmtw

" Ceared.

‘011 Preaaum, at Operati.ng Condit:l.onm ' . ‘

: . 6 t0 9 kg per 8q.Om

1 kg per sq.om,not lese

31 kg per sq.om,not less

* temperature 80 to '90‘0)5.'
3900 litres pex hr, not

8000 to- 10000 Caiepex'hr

| Declassmed in Part Sanltlzed Copy Approved for Release 2013/1 0/30 CIA RDP80T00246A070900330001-8
- : [ T A_HM‘“&* == it A

231;f

cuqulating, foread,dw"' .

One, three-seotioml,
with one pressure- sec-

Bes tiona

1.5

2 kg per aqéom,not leaa
40°C min. to 80°C max.-

g59C ,max.(Recommended.

less.

12 grammes per BRp.lu-
: (not more).

_mc-zz or MC-20 Amtion },
- 011, USSR Standard .
‘Toc? _101._‘549. Co

__ NO FOREIGN DISSEM

3
&~ |
LA
ST
B
‘.’ "1
7 i i
y
9 AT
ol 3
¥
4
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. , - o ¥ "-f" 4 5OX1§&
Winter c-noooooqottooo o Cwlh ‘.mtiﬁln Ou at .' o 1
L e o Lo “ USSR standml,/fﬁém 1@13" XY
| S S wooo
. ‘ / 1 -]
| motar - trade. vT-16m. % 011, vssn Standard 1 6CT 6360-52, .
. ' Zentative spec:ncauons BIY449~55 and BT¥615-57 N i
e L de a:buo allowed. for summer aa mu aa !oz winter opem
’ g .. :;“‘ ;tion' . '
M_ﬂm’ MQ Heesvesrevssissen nﬂ°1pm“mgaﬂ°ubh ,,9:;
o 3 RN
a L -"- -;". t g .: i s
B e G S Numbex- of :Pumpn wvenes 1 BRI
':"‘-’/' .‘1.;‘; ,.'. ’ :,. ;‘.mve ... .........’... . - ‘N
* o P:'emsure Built. Up ceve. e N i
' LIPS Lo, -~ st L "..,""m"» : b
.-'_Nomml Speed vessaveve 40 to 50 stxokes pex-mine} |
AT capasttysatoar L "f "
N Temperature 50 . r,;-j’. ': . S A M
e L %o bO’C oooooco-no-oo- Hot 1635 th&n 2 11tr@3' ’
Co e , B “por 100 full’ atrokca.
| W: MQ coeo.e’cvo"v-‘l_o“plof—oeoo‘t‘o "Wﬁﬂ"’ mm"adge, ' ]
IR ST with oardboard. meﬁm “
R tiltcring elnament. B *
mMBB‘\. of Fil‘berl llodcao EREN » "“
&
M.mx -
ﬁpﬁ ......_"..'..‘...._...,-..-.'-;_thvcu, 4 -
- W&t“ Pulllp octo.o-a;'c‘o‘-Olc‘c‘;“o‘qoc't"'c.b"..;'.' ‘ / ‘?
Mb?r o mﬂ ...I.-..u.u....o-.o-One. e SRR
@ 'Pump Shaft %o Cramkshsft . . - 0 . b ol _
Speed BBtiO --oso.o-.occcfooaooo 1.5 . :' L _}
. wator femperatures: . - _ f
. at Engine m@t ,'oocolo'ooo.ooohho'x o
&t Engim Outlet 00.....100000..;..
N SECRET
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AN

t&o £nlléw1n&* oooling. oirau.ttm s

.
; ¢

.,F

»

! eoaling system inoludos parts a.nd asnemblid

~ ey -

pip.tng f.rom pnmp to

L
. ‘5\'31.7
LA

i
Ry

.
i

‘sn\n
'

,.'~3.'
Rl
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r—fg/ ‘i tjf. n 'L‘I .
e 7. N . ’ :
EJ;"{ - T "IAV. ‘!'." ’“ )' LT E . ’ '
s -'\Ih.' .ﬂ“" ".J ! - W
[ SRR T \
' 21| s0x1.
Sk )
. R N
T j
' 1'.-".:/” &
v'-l '?‘

o

I M&mlon tank 2. Waver raz;l:’.acor; 3‘.011 ta.nk';h:Oil racfia—;

_,.-'ko*f. ‘S Oil mmp‘ 6,%ater pump; 7.Valvej 8, Relief v‘alvo; o
ay.v..:.ve; to.Han& oil PPy L Vent oipes

N Recommended Flow Dta?*am |
E xtloml Géol:l.ng and. Imbricgung Cireuwits for Model xDG—ISO

2o LUBRICATING SYSTREM

‘ R .Iu‘brioation of the Model ying~150 engine is effocted
1 'by m oJ.l ciz-onita, TR . o
A a.) Internal oil cirouit delivering oil to all working
‘4 o pa,z'ta of the engine, and _

: b) External oil cirouit, the purpose of which 18 to

‘ --;j‘- -‘".;' eool the oil. tramsferred Yy the o1l pump, tron the
S r crankcase to. the eng,ina 011 ta.nk.
_f:" 'l‘he internal oi.l oircult comprises the following pa.rts .)"

) and a.ssem’bliea :I.natalled on the engine: oil ;pump, 0il :filter,

,' '\" '..piping with valves, dial thermometera reading ﬂhe 0il tempera-

‘-.:tures a.t tho engino outlet, and & pressure gauge indicating -

.::A-tb.e 011 prossure .'m the ma.in o1l deli*ery una m"tar the ou
.:l"l,_ﬁltaroj:. o ‘ . : -' SR, -
Tht extem:l. 011 cirouit (seo ,Fiz.5) molndes tho oil

EAE
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F\

i

< ‘x"

e

W

_ should be oonnected to the 1nternal ona atter the ang:no

_ tion design any oha.nges in the arre.ngement of the engine
. aooosaoriea, Ior ‘to locate a.ny pipes eto on thc nng:l.na, vithout.

' : |
. Declassmed in Part Sanltlzed Copy Approved for Release 2013/1 0/30 CIA-RDP80T00246A070900330001-8
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e
.’-4

tank, on radiator, pipoa, and valves. The external cimit

installod on the Ira.mu of the driven eqaipmant. R
o : IV. PREPA ARING THE xm-lzgmm' o .

L Z;Q__E.Béiégﬂ.é_a.EEEEB&L.BHLE& LT
QE.LIQ.IE§I&&L&IIQ& '} ;' ) '7f;5:

1. GLNERAL NOTRS - |

_—

A The engine mtallation should 'be 80 designed and oand :
el et aut, as to ensure free access for inspection and serv:loing 5
to the tnel pnmp, tuol supply pumy, fuel ﬁlter, va.lvo me- "."?-'2 an

chanism and fuel 1njectors, water pump, oil pump, 011 filtar,
e.ir distributor, generator and ata.rter motor, control’ and
dnatrument panel, as va.l as to te wa,tar-, 011- ana fucl pip-,

\

.'mg and its oonneotions. : Co - SN i '~;‘; j.f.
It is not pemitted to inohxde in the angine mtalla-

. ‘i\{.

tha Ma.nuzaoturer's approval. Fastaning any kind of aﬂditional

9
‘)

|‘ ™

equipmcnt to the engino ‘should likew.ﬁso be mide&/ N
. Feither must the ad;}nstment or the comphtemss of thd |

' 4

angine be disturded in any way. . . SRR |

’ fe

2. PREPARING THE ENGINE POR -

a

* ERECTION ON THE FRAME , b

‘.‘;‘c ‘ensure normal perfomnoo of the engina, 1t u

o a&viaa'ble to ple.oe 11'. on. a. rigM frsmo hav:l.ng ma.ohincd monnttng I
pads nnder the ongine gmppmrts. w.ldi.n.g 15 ‘bo 20 mm thm ataal

SEERET

L i .
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the Iramo.

zinally located on the rrame

.»the engine on the frame.

y I3 N . o v
e —w . 7 ‘7'

a) Two 18 mm dias. holes for the fan beam fa.atcnins
7 bolts markca il and noe on Fige 7o '
b) Two 16 mm. holcs for the engine aupport ’oolts
indioated by “h“ and "5" thereon. ,
Otlmr holes m to 'be drilled a..fter the engine is

‘The following work should slso be: done ‘before ple.oim;
-1; ?repare & uet of shims made ot 0.3 to 0.5 mm thiek shoch

15 shims for the flyv/heol housing aupports. ..

" The ahima should be even. and smooth. | .
_ Prepare four 14 mm bolts with ootter Pin holes for the
! flywheel housing supportn and two 16 o bolts :for at-
: t-a.ohing the fan heam. , ' “r‘
- The bolts should e made of Grade 40 w 45 ateel,
" USSR Standard TOCT 1050-52. Thedr Length should be =N

—~

'ﬂetominod on the &pot.

. Prepa.ro four alottea nuts with Mlh thread and two - '," '
with M16 t.m:ea.d, also washers and ootter ping for the

wts. The neoessa:xy quo.ntity of thess 15 6 to 8 per
'-"_'_'\-cngine.. ‘ R
'.'4;
‘“";. a.nd the fan - drive houaing, Th:}.a ahould be at leaat

o,
K

Cheak the longitudi.na.l clearanoe between thc f:«m ’ooa.m

.i ,«' I.n oaae the olea.ranoe is lees, ehiit the beam

ﬁ#ﬁF.f/5ox1

iron, 1nolud1ng € or 8 shims for the fen bean and 12 or

with respe 4 to the d.rivo housing until the requj_rad * ." L
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sl L TR g % I~
" olearance 1s obtained‘.. ‘ o h
4;'\"' : ‘ " ¥ix the above olearn.noc “oy plaoing uteci ', "'h:g%
e .atrips’ in 1t. Remove. these atrips only nrter tlw w 1
nttea tolte (see belaw) are tightened in plaodo
' | ln_.al_ﬂ.-as._téam.m . - 2 o
e , Fodel ying ~150 engines are to- Test on the frame witk R ]
1ts ﬁ'on*» bean and flywheel housing supports. - j.-;'- j 'f-:-' ? ; ;
v . ‘, To install the engine in plaoe prooeeé as :tollovst i ‘
l. Lift the engi.na Y means of a hoﬁsﬁag 'aevioe a&t&h T i o
£ ed to the m—bolt at the orankoase and. to tho. ea'or-“ % Q
' “vracket at the fuel ﬂltet‘ on the cymder nm. 4' ;\ :
2. Wipe the engino ‘sapport bottonm. surtaoea and the tép )
'.,'";’_ . " surfaces of the freme. Use & soraper to romove ‘bu:r "‘( !Ii T
t " ox nioks from the- eng:me :mpport face&, 1! :tmmé' 1 .,
tlwre. ! " )
:s. Looato the engine on the frame so mt t.he ﬁ-am £
"'! ", .‘nolqa register with the hole& 1n tho enzino
'wl 1uga.
.
: "\ - the drivexn flange of the flexible eoup:ung,' ;
'? o ‘,and bore it to fit the d¥iven ma.ohi.zm sha:tt.,. a0
. - 4' * - The Zollowing ccnditiona ahonld bc tnitx.lled X ‘ }”
“ : R ‘while doing thiss | . . ’. i i o
' Co o -w) The flange should .pass ful1 way along ﬂm ;‘- 7 h
L shaft ond with an 1nta:£0renoe od! A
0.03 mm, ) D IR
/” S b) The finished face of the ﬂange should mf A B
a _ R perpendionlar to. tho hoh boro vith:l.n 0.1, 8 ,
’.\:‘“: p“" 210 ma dfa. U s . b
al~

_/‘ . il . . ) : - i - .
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A

“m ww 1n‘wixich the douoo 13 to bc atta.ohad w tho SO

ot ' “J
1'ld . B «‘_' . 0 .

o r'p.m\ connest &t to the ensine. L ~_-'L _'-:.- -
G.fn‘éis‘c“mmasion tho cngina hy movinz tho faotory u‘ o g

.

x

. )
13.8 u a cketch drav:.ng ar tho a.ngni.ng dm“, nth . E -

dimenaione.' Y SRS RENAG A

.-._ oy

L. ,;;';i‘;, "‘ | sox

b e

. e

: ahonl& not meo& 6.1 mn.'. ,? "zﬁ_.- i g

, - Tha latter san be emrell ;neat h' cmtraina , v
X :El&a'flanse in th.e latha br the bolt holes ‘beford ', ) -
maehining the boro.,_. Sl ~'7,“ 3' B | .‘
Seoure the engina on the trme \rith th& Qs;xespndim E
'bolts. 'E‘ighten the Mlts even]:. B _' .,.; G " 8 |
‘;Inata'."n..l an cxteml piping Cwnter, tuel, a.nd o:l.l), ’1 § |

d ‘{(ﬁ |
TP
T
F
*.. , 0
J
K ) N ! .
tighten the fitted bolta wen]q u 'wo ptepa. S "y
-r_ _,;[‘ ; E . -{ i
5 S
hm.\“cmmeat tho she.tt couplinz R

Declassmed in Part - Sanltlzed Copy Approved for Release 2013/10/30 CIA- RDP8OT00246A070900330001 -8




W -

e
LA\M;__, .

|
Declassmed in Part Sanltlzed Copy Approved for Release 2013/1 0/30 CIA-RDP80T00246A070900330001-8

<t o mo

v N et n . — At

>

NO FOREIGN DISSEM

2. With the help of the adjusting screws provided in tlu
| - devices ensure such clearanow in points &y Oy B' |
s -and " r , which ocan oa-s:l...y be uweasured with a faeler

gauge. & olaaranoe of 0.3 mm is recommended.

3. ¥easure tha clearances in vertical plane, :first in
the initial position, then turn both shaita simul~-

- k. \Qnewter ths diﬁerenoo of summary olea.ra.noc :
-4:47 . ‘measured in 'both positions gives the amount ﬂ

o:t;tset miaangnment 1n the sha.-tts 1n vertical plama
('M'):

taneous]; by 180 degreea and re-cheok the olea.ranooe._-

M; ( Sl ) - (—L.Q_ (m dimemiong "

bELKtI

JAM . u

1t 501>

eng.tnc with the driven vnit and for oth:g the alignment :l.n ] ’!

the conrso of No.2 and No.J servicings: : ', N
'l 1. Insta.ll wl:lgnin,g devices in two oppoeite threaded " L : >
| | holes 1n the £1ywheel; and seoure them in plaee. " . g
'.;' \-A:' ‘Remove all ccupling bolta conneoting both halves at | ”

‘ " the flexible ooupling, | L

- (5‘

o

o B B pooAT X, "« . .. ) B S
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mxlquaitioh II /Aftex,'ttmm,ﬁ g i
© x/=Poduter 9,1 xx/nPombor Foo2 m/uPasitim T d".

e U e




4 g " O T |

e e, v
Declassmed in Part Sanltlzed Copy Approved for Release 2013/1 0/30 CIA RDP80T00246A070900330001-8
W‘b'- T = U \v..:)wl‘ 'uv"'mu*_ﬁ A
Fin ', 4; S Py e
L -
. 50X1
'l v
e
&& o

(u1 dima 1r -

' ) "‘,'".',3-': N 'P‘ I st
1d be related to-pno‘.me@;re _.J.engt.h, . 4
Dot L WD b e 2 T e
. . N ‘; A el L . 4 ,
&
° v A o . -
Ti et et

"",-.\,th 39 '
i€ 4y wheze, n

T tho angular dimngnment memmenta,'

.

.
-.a,,. Wy .

‘,wixioh might reanlt from acd.nl uepla.oomont of - the - ,.: ; '- ‘ )

ll"

’ .
.~
..-, -'rk . ‘x,,
.

{
E
: -,turnad trua a.fter the 'bore 15 ﬁ.zuahed to aise, 1 . .
,; ..etherwisa erronemm readinsa mao' bo uyaoted. ; #

0
v

e:raotiom e wull .a.s 1n tha oonrae of _Bo.z and no.} amuinga',.w o

«,,

. ’ v"'ahonl;'d.:ba' en-tared 1n a.<5pooia.1 misalignmenf: record i’orm (na \’ B i
) .,.,; o ',', 3 " . " . ":{, . - v
: ,ﬁ\i!'om Y~1 4 .1*

N

e e ey
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4"-
M 2menl
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L f;(;;v 24 The &ir olaaner should be tightly oonnected to

';*:whon inatalling the yjne =150 ongine oooling and 1ubrioating>
?tsyatems, 1n order to make it run normally

o oate all neoesqaxy assomblies, pipes, and auxilisxy equipmsnt

rﬁv

Sal

--1%3‘ 1ﬁ?_ mha water level in the expanaion tank should be higher

T4
,L.“i{abovg the cylinder head ahould be about 150 mm‘;' :

Nl

Declassmed |n Pért Sanltlzed Copy Approved for Release 2013/1 0/30 CIA RDP80T00246A070900330001-8

[

*ﬁifxf”‘ .compression forces in the exhaust mahitola and

pipee resulting frOm theix heat expansion.

=j'» ‘the 1ntake manifold, particularly when the ongino
45 to run 1n duaty conditions. ' '

V. COOLING MW IR _'
IHSZAL&LEL_H__QLEQ ,
The following reoomnendations should bYe fulfilled

- 1. cooms SYSTEM

Eefore placing the engine on ite frams find or fabr1~:

for the cooling aystem. Before 1nsta111ns these, test them for
i tﬁghtneas, it them\in their respective places, and. waah

themo o ' o
. “An expansion tank (1, 5ee Pig. 5) having & capaoity of
15 or 20 litres and provided with a water level gauge, & Iiller
neck, and & drain pipe, should be’ installed at the engins to '
enauro troudlefree operation of . tha ¢ooling systom,
The tiller-neok ahould be equipped with a strainer for.

f.."
'

riltering tne water being poured into the engine oooling
ayston. '

than the engine cylinder ‘head, ‘to ensure complete Iilling of |
the hea& cavities with water. The elevation of tha, wntez levei’ '

v L

T 7. . ﬁf Lwo. R -
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‘:u - .! _

-’~;

. o e :. .:‘_,' - - - . A v:‘i“{
4 v '

‘ oylinder head vent pipe should likew:lsc be.. out mto this uzm.k ;-L \"'f
.*It 18 audvisa‘ble to make thia oonneﬁtion at. tlm *&op o£ thz tank“ B

_ " and’ w:lthout uzmecaasar: bends, to pemit a.m' ateam to ﬂw ‘
Al
. X :traﬂy .frotn the cylinder head 1nto &e tank It oan alao 'bo .

from the cxpanaion tank dur:uag opnration ot thg eng'ine."; '

mt Fo expmi.dm tank s.a requirod u' a; s:ype
d .'A-z: -
o N
: Rl E .
to tho pipe diameter. 'ﬂm 5a.p betwaan 'both pi@e #nds oonnuot,ed"' s L3
. by a, huae @leoe ahonl& be not lean tha.n 2 o ¢ a.nd not more tha& oo
° : :-._.}Iu"‘ L
. '.'. V?x . Cp t
-' o
F.", I{ 1w
E-‘:' v w }:- v k
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W
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'vf Z;.oil 10701-\
apemin.. (&ependlng on the rom o:r tho
"" '011 Ie‘vol bo' SOQ or 900 mn a.bove the pumpo'

,f'cm raleasing ‘trom

»»-.,
. 1

L&

RS AN

Nv -!

-‘,‘u"i..to jomit ihll mew.l or \vater.

'

v,

LR
.

floadtw below,-tha crain -mlva at tho ~wa'cer tpump‘

“:,':?. i.f thore a:;.'e Ie'aagthnn JG lﬂzrea o:£ 011 1n tho t&nk

another drain ;

a(.

mﬂat ~1.ve p*-ov:,aed n.t the loveet pe&nt o:z the piye atstw

e !h; oil tank phmxld be looatcd ao that the mininum

At )v'f [ .f

-

.
.
- .’l,\r
\‘.:‘l.”’
s

dat

N

TS 15 mostreo

é’zl‘" Iigaugm

1n ¥t3 be 200 or 300 RE. a.bon the ‘03l pump emotion :

.

\
A
n
)

tank), a.nd tho maxmun

PR T

1&8 the "tmk, to '-educe“.- foamngw_, TS

P

t.

,'.- v
S v

o’-vmendablo 40 havo a. stralner

thi point ihere tho ail 13 to 'be ax‘e.vn :tx

:.t the va.tur Mﬂ sediment ucumlo.tm a"t
""‘- ‘thi mtom. R ounp: ﬁth'a drgdn; oook ahiould be, provided n”
' tank :cr therq 1svnono,, the bctton po.‘..nt of tho 011 out-s‘

u \’

oz_tthc

pryt
'r{'l

£y . ’ ' ’

B u"-j: 5 ".~ r‘.‘ 37' ) il B )
e . R ' EN

}h, RY o v ﬁ 5OX1
.'fl s, ‘ :2
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a 011 qucmtity in the tank. .‘ ) o R EIRONE B ; ]
i ‘The’ filler neck should Wligatorily be squipped WAth a t” -

:t‘iltexdn,s &evioe, to prevent intrusion of dirt into the ta:nk

1n the course of 1ts priming. A breather should sommunicaté CERg )
the ‘tank interior with the atmosphere. A fitter should be

‘ ‘ - :*{f provided in the breather to protect the tank against penatra— ., '

' “tion of dust, if the engine is to run in a dusty looa.lity. I
A ralief valve (8, see Fig.5) should be provided in the

A B oil pipins wstem, to prevent the o1l radiator tubes from over— !

._ pressure when starting the enginé in cold mther. This w.l'n
" ‘ ahmald open when the pressure in the oil radiator feed line - ,' ;' L
| xoeeds 1,5 Xg per éq.om. & shut-off valve (9) should a.leo bo 0 :
| instaned, permitting to out out.the oil radiator in order to |é‘ -
npeed up ‘the oil warning process after starting. ' '

‘-: _ mc following pipe sizes (I D.) can ‘oe reoommendetl tor ‘ / '

the‘ 011 l:lnes. |

k‘ R '?‘"-"_, a) 25 to 32 mm for the lines running from the ta.nk _ ;’”

-:* e % "to the cll pressure and transfer pumpa, 1f these arot H “

4 1 less than 3 m long. larger pipas ‘should 'ba used 1:‘ ‘ g

‘ ;;:_,.:t': L the length 18 greater. . , | " %5‘1

| b) 20 to 32 mm for the oil lines leading £rom the - S

: 01l pump to the radiator end to the engine o:l.l ,g

P dan. o o LT W

3 | . . I e c) 10 to 15 m for drain. lines. ' ‘ | LT . :
S i ~ All o1l J.inea should be as ahort as posaible, &hd he.vo .“. e s i fh
B - — ’ K minimum of bends. o = : :
I ' " . Installing a.mr shut-—-off valves 'bet\veen the engine 011 _ ’

_ ta.nk and thc 011 pump should be avoided, to exolude . W ' e 4
poasi‘bnitv o:r starting the engine wi.thout 911 :teed. ( _ A f“ o

— PN .,7_.._»-_ R T Zetn S A i p G o ~‘> 1, : g"}) . !‘
- (A R < ¥
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I
| _ 111 -engines Bhippeéf ﬁ-em the fa.ctow are sluohed 'oz- a. ‘
period ‘0f 8ix months with a oompound oona:l.sting +
. zun grease M 50 per cﬁnt aﬂanon o:l.].. ". ¥ 5
’ A oorraaponding doomneht, tho slnshing record, :I.s M

f' ed w:lth eaoh engine in two cepias. Om e: thou :Ls glua& cnt

c An oil pnming puray (10) 15 provided ea the engine’fqz? 45

”

a! 50 per oent‘ i
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. -

uondition o:r 1te paokihg a.nd o:r tlmt ono 1:1 vhioh the stomsﬂ e
.?3 battexiéé, a;r olea.ne.,» a.nd mdividual aet o2 spare pe.z'ts and .«" 4

A
K2

‘#oc1s m pla«aa., & gtatement sbould bo drevn up n evexy, .|l

3,
T T

: ‘,.vonso“of damagad paok‘ina. Mdioating the cﬂ&ﬁa c:t tha aoods
t:»'(*ana t!xy omsaa wh:l.oh havc aﬁeqted tho paokixu; quali‘tvo , g

""v s ~,

i

FRLee , )
‘_ ""H“'A; oiaitz ahonld .‘he :|:~a;3.¢emdS a.gainst the railm«a@m:niatrtf? ]
S T BT - oyt T : :, ]
: A ..: ?Cm ahould bo tn.ken, ?hen unpaold.ns tho ang:.ne, not %‘ {_iu. R
; .‘""to~dia“t;1§rb_. f.he aontm:l.tf ‘ﬁt tha protective oompaund on all : E » |
' 'eiuahod /sfx;'tmee, nor to :emovo. ghow&z- oz, parohment pape:ls ' 3
; 'from the breuther cay and from. othar pointg vhe_re presant.v‘ L {
AR m mommisaionin& Bhould 'be beg{m ﬂth onJ,r at §‘”
o]
P
Ly 3.!@
If"iz‘ie";};ﬁkshut m pemitted to- ravol're, the :',;;f' B
; q;&valzéem, smd valmu maohanism pa.rtu. Abaenoo of protectivc rl _—
\ e
-
.. s e

Ca:e ‘mat ‘be ta.ken during eroctiomto avoidt
‘H' )';da'.magxng tho proteoting nompound lgrer on. u;r

'3 -~
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NO FOREIGN DISSEM
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T
' T _ blo " 150X1+
-~ E;? Immediately woat with enamel all points whero~'%$h‘
i " the original painting has been damagcd. 1L . %Eff
R there 18 any aorrosion, remove 1t as éescrib~ i
W.IHf'tbad below. ; ‘ ;” 1
g Beforo starting the recommissioning oheok the tollom— ;iélr
fing 1tema: iﬂ ’ I é
v;ﬁ. = N _;vlsee.that fﬁe'water-, o11-, fuei- ard air ~i;“55;
'i o starting system (the latter if used), as well; E 4
v g as the atorage batteny and the currert—and~ ) g?p
fzfﬁl.w :T_ i_ voltage regulator, are connested to the ensina.ﬂ;o;
EAR I ':‘ in the right way. ; 2
f’ {: il‘{ {b)> Cheok the slushing record to sée'ihioh ﬁyqu?§ ?-;
. o of proteotive oompound has been used for x *5 ’g”ﬁ
alushing, and for what a period it has been ! :%
applied. T j};i.';};
; To reaommission an ongine whioh has been subjeoted ': éfj
,to a sixrmonthc o slushing proceed as follows: - ‘ .¢: 4
T " 1e At the moment when the reoommissioning bagina 1,3 }Q{
:ramova the factory seals to be found at the manifold flangeo; i“ﬁ
water and 01l inlet nozzles, eto., exoept these which are to S
.5remain in plaoe..Loave intact, in partioular, the soala at tho;f é é
':following pmintsx PR B
RECES 011 pump relief valvc (one) d
‘1~-:Fue1 ‘pump . (four)vv g
Fﬁel'supply punp (gne) ‘ ‘ 1
_ .2, 'With a soft brush or with rags. wetted with Diesel%' 1#
*fuel remova the slughing oompound from the outer surfaoca, and ‘fféf
| vipe the latter to. dxy stato.r SO o ,;V SR 3:wv*¢; V%*';
| 3. Remova the sluahing greaae rrom the fhn anﬂ fgn*?igj'f
. . B . _ %é

5 |



faad

“f' 1 ) . i 7 ’ ’
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- ;@ o #. Let tha fluid run down.i -

-5-(for manifolds), plugs, eta., frpm the engina parte ani:

NO FQREIGN DISSEM

LI 3‘

som T
B I .

AN

gaaolina .or kerosene.

- . Cheok to see. tbat thc V-“belt groovea wo waahed
Satisfaotorily. oo .¢~.w

~\

'@-f -2 Install the belts, and adjust their tensian.,

units. o , e e _%.

7. Sorew out the drain. plugs from the cra.nkca.sc 011 )

‘j-":'pan (at the rea.r sump Near the 21lywheel housing nd at .the
..fz-ont sump to the left of the orankoaac). N ) IR

8. Warm the engine oy pouring 1nto the oooling s,ystma.

th:roug,h the £iller: neock, hot water of 90 or 95’0 :mto whio"

0.3 per cent of potaesinm biohromate or 1l rcr cont o:t sodimv

a'..'

."nitrate has been added, I:f none o£ theso ohemioa.la .8 amilablc "

: at leaat pure boiled water should ‘be used Lor. mmins tha
engine. (The above salts are applied in order to - prwent.

- ooryrosion).

T

blooks should be warmed with vater the temperature whioh
is graeluam raised from 40 to 95°C, It 1s bast to wms th
g ongine with- the help of hot ciroulating aolution rnnnin& &Gm

In w:.nter, when the ongine is quita cold, the - oylind_ :

i
AL _



P Mremswsnama .

|
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N . ,'.‘,'.“-
. ) LR L

7 IR \:,"'1'.“‘3'5ox1 |
h J'.east_lﬁ ar"'f ‘houra a.m requiréa ,fwoampleto AR

a.nd replnong by m'nm porticn ov'ary 5 or. 6 mnutes. Thm

:!ﬁis mathoﬂ rcquirea .9'-.or Io‘f‘hou?s. ..5.-"’:. ) 5

~ - o ~ ! L i A
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'the oombustion chamber, cylinder linera, and c:mnkoase, as -
| '.".poaaible. | o L
Dcm't tuin the orammhat“ with the atarter without
rotating it previous:w ’oy hand, othcrwise brea.lmga ma.y oocur
L;in the engine as a result of large greaae acoumulstiona 1n the

oom‘bua tion oham‘ber.

11, After the warming is oompleted remove the. rema.indor

’ ':‘;"-'of prateotive grease from the engine outer aurfaces.tlse for

:",.thia rage watted with Dieaol tuel. ‘I‘hen wipe the engine with
_.folean dxy raga, and rc-install the drain plugs in tho oil
"‘.-pa-m. C L . , " '
. 2. Cmmeot the exhaust pipe to the engino, and align
"f:‘ the . 1attar as described in’ a: foregoing ohapter. (:ouple the
;__c":;.engine vith the driven equipment, and attaoh to it tho air

Final],r prime the engino acceseoxy aystema vith i’uel, ‘_._

""'011, and water, in aocordanoe w:lﬂ\ 1natruotions given herein.
:'f;'.cneak the rastening; nomm the eng:mo and the drivon mu.t to
L thogreme, o S oA
1. FUBL. R e
Dlesel fuel, USSB Standard ‘T'OCT 4749~49 or r‘oca- 305*-

o 42, should be used in the given. ongine.

Running 11: with a.ny other fuel mde ia not pemitted.
Diesel funl is made either as sumnexr . ( "I1" ), or as

winter gra.de 4 "113 ) $mnmer grade should be uaz& at ambient

““‘Pu&tueﬁ 30‘6 b01°v +5°c. u's‘“?ee'on as the aixr’ temperatuxc B
i'a.lla below +5°c, oha-nzo over’ to" mter fuel. The I&tter can,

TR
% T

,.
2
-

S N % gL
SIS WS

3
o

iy g 2}
B ES & R - s NIRRT
. g b SN X .
- . L5 5 N " w
= e - - - A . 4. 4 X 3
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o A TR ]

L, i “Wmmcﬁ“mmm |
A , ' |

'i : o ' . Ty - R

3 B I ST N . 't‘f:o‘f5ox1
< :_,' hwever, be asppliad in summar a8 wll.tt the cns:!.no 13' té M 0
. "\ S "n\. - 4

L] oat u.mb:l.e*nt tempemtuns below minno 15"6, a.d.d traoto: keroabnc.
N - Py

-

g 50 per eent\ '
. 75 per om

%
. R e N B
¢ i !

iy .' a.ppliod and on regu.la.r rapla.oemont ot used oil by :rosh m. -:';,
The m‘h 011 must’ be free of ‘°-ua D&rticlcs, vatar-solubw T

Yy
.

; acids amd alkalies, and o:z mo!.stm u then, 4L, pres;ui, ;vﬁ.l

- : "oausa comaigncgﬁsgngim p&rta, aﬁ’dct noma.l apmtion bf
. el _‘. . -!.

i
o vorking parts, ‘oindmg, or ‘breake.go in the mohq.nim. uiaum ! ]

T
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# ninter’

aie

1

e Amtun-rou,).

Nt W
- :

ey SR
| a0z, Amtio;x ‘ou,

rmé

&

*sﬂidal"mgﬂe_j

‘«.’ N

tian 011, mix~

611; If Qp‘t 1013- Joil level [in
o 5 #G-'Dko Change

5-':

’

.50% MC -‘14 Avia-

' 611 1n 1ubri~
‘dating syatm
J: every 100 '
",‘ hourz of en;-

.',:;m,sine ozmration

Chack 011
lovel evozr
50 hours 01

v~

tlw ' ,pipra’ ‘oon

,noction level,|
. » A1 ~

A4

o]
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w-mj i aial g

s

(s
o
R

o -."i-

u © ? \ * . ‘

NO. FOREIGN DISSEM

’ ! - '~._ v ,“_f~-~’.‘ ‘7‘ LT : i
9 coe N e Tt e L a
: e T e B I . Y £
'(': ,_l',‘-‘.;‘.: ', f ,;:3' REE ; L v “
- -
N . . ., RN N
. . o R e
" . gasoline through .. | I
)
.

St -4 si . T hole im pul’ley,t
“ 7% 77V then pour 150 -4 e
Lo - 180 gremmes ot hot o F i

- grease (80 or 90°C)',‘.‘ i E

" 1nto pulley,.or ]
‘ squeeso into 1t E

7 . eold grease. tront ol Nt 1

"4{;"45!-‘3“ 8‘"‘0; L Y IS

g_zgz ‘Grade HT-16M 011, FOCT 6360-52, 7
. " ‘Mentative Specifications BTY449-55 I
%7 and BTy 615557, may also be used,
for -summer as well as for winter A
operation. . . : o 4 o [ i

) i

3. WATER . -

ayatem an emulsion consisting of water and “Emulsol® cutting
011. To prepare the above emulsion proceed a8 follows:

i Then mix it with Gra.de "A* or "B" . Emulaol 011, USSR Stan- .
dard POCT 1975-#3 in a proportio:n of one litre of Emulaol par “
'-‘60 or 70 Iitres of water. In case neither river- nor rain- ;‘-.
"water i1s availadle, well water may be used, but this mst be |
boiJ ed for 15 or 20 minutes a.nd left to preoipitate before ‘
1t 15 ugsed for. the emulsion. |

' so, a.dd one litre of water 1nto the aystem to make up. enpora-
) '.tion losaes. " l | L ‘

. "xmulaax- éhould also be anaed, 0.2 litre a%nut evezy

It is recoumendable to use in the engine cooling "Cq

. Waxrm clean river- or. ra.in-wa.ter to +60 or +70°c. ~

In the oourse of service, every 20 hours oi’ rnnning or

Declassified in Part - Sanitized Copy Approved for Release 2013/1 0/30 : CIA-RDP80T00246A070900330001-8
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1B ra.irly clqan Dust, 12 ara.wn with the air into the- cylinders,

T

. 3/1 :~ "48-

200 hours of engine OPBPations, 1.e. every time a:ter J.o ntxon '

of wa.ter have been added. Th.e intman at which tho water &nd

Emulsol a.dditions mat ba made varios, howmr, ir:h‘.h tha n.otual :

4 [P . I\A.

. operating oondit:lons. ;' S o

'.4'

If there 18 no 'melsol" at hand, the engine w bn M

““h olean river-,. rain=, or well-water, 'hv,t the oylindar J.inoré;‘i |
" and. jaokota will then be au‘bjeoted to mom 1ntensive oormaion.'.-:_-‘f. :

In case of long~time amutdom a reoommended measnra D
" agatnst liner ‘and Ja.okat oorrosion com;ista 111 fluahing tha,

their appliaation refer to Chapter IX).

bhe AIH ' . . .
The air which enters the engine ulindera chould bb

,,4“‘

will omo prmtm wear of tha piaton ringa a.nd linaxr
' bore. I . e
Dnat penetrating into. the oi.'l will npoed up tho wm-"
of tha crankshaft Journala and acceaory drive componenta. S
" . Where the air oontainu nmoh dnst, apooial attention
should be paid to regulu' removnl o.f dust :trom the ai.r cleana:
otherwiae the engi.ne ma,v get out ar oonditian J.ang baforg .m
sn&rantee period oxptrea. -f” ke '

S gy
. g . S e - i B
R TS (S
. . H .

SECRET

1.‘.'4 o

NB FORE IGN DISSEM -

: E*

PO

59X1 |

‘-.::‘!'>
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: .shcmm ho\kept claa.n

B . "‘\1‘ &

Ai prﬁmng accesma

v

and 'bﬁ'

,Prim}.f: the tank ﬁith mal aaverau"‘ b'.om"befors
' '_"-un,glne,

"Lu\ ” o, G

TR

T

a wmtar and aadiment “mﬁ“thc "tank )

e

pravided. T.'heré "
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50,
Lu‘bgioagigg th‘g Ffu gl lgg____ |
} " Remots Control Mechanism |
o " F111 011 1nto the Tuel pump to.the level of the . |k
o Ry ;‘*';' everflow nipple oonneoted to the overflow bipe. Pour also’ 011
‘ ‘ k into the fuel pump governor to the level plughole. Squirt B
e ‘ 20 com ot am\*lon 01l into the gearx drive -housing . thrwg,h the-
hola 1n 1ta top._
B B : " B -I"g.lligg Mohng System o
'- . .-  Use water -for engine cooling in oompliance with - .' B
4 ingtructions given in Chapter VII of thie Book. Use only~ b
; ' olean oentainem for priming the gooling syatem. Pour the .
C1E : water into the ayatem through a strainer fnnnel only. At the l;'s
], ."«beginning cf filling. erain some water from the water pump ‘and AN
: 'i'r'_:‘?"ra.diatw&am cooks to make sure that the system is in nermal u'
l,i ’:ff, con&ition. It :Ls adv:lmble to make up loeses onl,y as the | ” 2
; v&m mymtoa, a.nd not to oha.nsc the vator full.r. 'rhis will j
L ’nduoc sca:l.e depoaita. | ' ' ',1
;".\ . ’ ./‘ . P ..
( , z.mspzcmme THE nncnm Bmons smnmxe : o
: P:rlew to starting the engine inspect the cnti'm &
“_’.‘:- yowar pla.nt 1nstalla.tion and see whether 1t 1s ready for .
’ . sta.rting 'I‘o oheck this. pmead as i’ollovm: ;
TS oneok the fuel level in the tanke. See that there - |||
.( a.re no leniu in the Jointa. Check the condition of all 1evers B Li ';
& '.'eand rods. coxmeotod to the fuel punp governor lever. Cheok the. | f}
| s | BiIE
4
SEERET

'Declassmed in Part' Sanltlzed Copy Approved for Release 2013/1 0/30 CIA- RDP80T00246A070900330001 8 30 }
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e = FORE] -

B M . - - . [X N
1 t \ ".:.-

poaition o‘t the marka -on the mn:L pump olm ooupnng agammt
tha data atated :ln the engine roport fom. A 55

"( L Ly chr

;gpricgtm §xgtg§
. o e Soe whether the o:u tank is’ filled. Inapect 512. Joinfﬂ ﬂg‘
' K ., for absence of leaks ¢ Seo whethor the greaae m:pa on’ tha olnbal '

N houaing aeal oover and on- the olutoh 0ontr01 i’ork &’mft m ‘. l
- full of grease. Cheok the 011 laval in the fucl pmnp and i.u 1“ H;’/

S R governor.

0001;;;& stteg l 3 . . ; :-:‘::-.' " 
.  Cheok the water suppl;r in the cooling aw,tam. Seo tha.t !
‘ 0o leaks appear at the piping joints, between oylindor hzad, and
--liners, betwaen oylinder blook and ora.nlcea.se, or from t.ha t011~ »
tall holes in the oylinder blook. walls and water ]mmp. su that '

_.«.311 hose alamps are tigbtened wells : j' . "_.‘-.i‘.

. . . P A., ‘ . IR '---'I"
. - . TG
mél_cs_.?m : Loy

' and the a.:l.r oletmex‘. o
.. .. oL cheok the alr pressure 1n the Bt&rtingm Betug n.nﬂ
th@ oondition of tb.o v.ir pipinz ao’s‘bem. Thc air proaanro uheula )
_jbe at 1east 45 R par nq.cm :m aumcrmg 55 kzpor N.u m
winter. SR L ‘::.‘!:;’-v' FEE S AREE e B

P o

l"‘v‘m or
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L _:qgm. m:.a shonld ba at lea.st uv, t.he noml va.lue 'bei.ng 24744,

. cn:_;ck.t'hc wire faatpninga at tha amtar motorud buttoriea. T

;‘:est the_ ‘sta.rtei mo.tor e.ction.

-

i tc tho i'aatonings ot tha wceasoriee to the onsine uu! nt thc -

l . -‘ .

. e \ " . Al . - 3 E
~.. At . ' oo v . . -‘
. . -
v “

' th qn cleotric ata.rtor motor. 'J:he aleotx-io atarting ayston ‘18,
" tha air sta.rting device being proﬁ.dod i’or

Y ¢ Lt
_.»Il. '

n

mxgenoy imrpnses anJr oo oL - -
.o star} tho engina procoec as tollmx L .w : -'”':. 3
5 1.v0pe!; the slat-ors valvc at the ;mel tank i _:
’i «t .E. Rolma ::.u!air .f.rom tha ruel pump and :tilter. ‘
) ‘_‘;‘;'52:.“ m» should beL dono hy buuung up in the qatm & _‘
;if ‘?roaaure o: 0.2 or 0.3 k& pe:- sq,.cn 'lnr meana ot the hs.nd punp, -‘.'
(f, tolljnrad hy opening 'the bleedler“ogok and pen;zitting :t‘ael to ﬁow :
“g -out, untﬂ. a.iz: bnbblda disooni.inne ta appears. E . ." e n “.j.‘ ‘ '-
= oo f;. o

6. wzth tho ha.nd o:Ll pnmp bulld up & prosstu-o cf st' ;

PR

L Ao




]
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. kS
. v b8
. 4

N

'#Hﬁ S . Rt S

. 6. Start ‘the engine. | ek
S T thwmwmaa.&qm B

.« ... . 3 seconds.

:fk_kﬁﬂ ? {_: this position. The air pressure at the distribntnr '

l‘v R

i

. a) Press the starter button, and keap 1t 80 tor z or

'~"-"'?:V'.-b) _As soon as the engine begim' to ﬁ.re,. roleasv'a."';the
button. | | . v " ,- e . h . ‘

. .~o)' Make the ahgine run 'at its miniﬁmm stable -1(‘111153-.' ' ':
upeed (500 to 600 . p.m.), and fix the fuel Leed
oontrol lever in this position. . '

#' . Using the Adr Starting Deviee - S
.,:'_"_ Lo ra.) Cpen the bottle 'ralve, a.nd 'bring up the air pres- ’ k

exceeding 90 kg per sq.om.

"~ b) With & quiok motion open the by-pass valves, .
S c) After the engine hac begun to fire, olose the by—
pass valve and the bottle valve. ' ' ,'
:;i)"AdJuat 8 minimum ata.bla 1d14ng spaed oi’ 500 to

L7 600 T.peme, and fix the fuel feed contrel lever in | |

o nlat should be within the following limits,to
- ensure reliable funotioning of the alr starting

- device: not more: than 90 kg por aq.cm.,and not less 3

than hs kg per- aq.om.in anmer a.nd 65 kg per aqoom.

‘ If .;
| | | VLT 5ox1
cold_‘,'. cut out the o1l radiator with the help of 1ts va.lva. g[* I

S0 D Set tha :fuel fead control a 1ever 1n a posiuan }“'; . i .
giving somewhat mors i’eed than for stabl. idling T .

PR

_sure in the distribu tor inlet lino to a valua not i

DtLKl‘.‘ T

l} ,

b
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. and oil :!.n 11;, to the required tomperature n, eng:.ne shoum 3
’_: e
v . , 1
c.'L

‘ period. ‘ 1_'___' c ,. : ...- . ;‘:\ . L: "__.’. . -_ .
' { A 1'he enginc speed shoulé 'bc mm
" - ' ; .‘

.'-D-v-
X v

The narmal aorvioe porfomanu af _tho e_ﬂgin- 13 150 xp_.gg
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A R T AN Y]

2

'.'t“

i
y

- ’—-.v -

At

yoad:lne:s,yhno

)te.p‘\: at normnl rnnning uonditiomu
on et;:.tlet tempemtnrot reo&mmended

1-70 to 486’6

2 S 3,{;& '- a.llomble T +95°c ':.3. "
011 prtraaure aftex 'ﬁltar,at mmlmnning | =
9 kg per BQeom,. - ": S ‘,". : f S

sﬁwld the d,Ll proa

i abrupﬂ.r Vthila th

2
‘l
. oy .
It S

o ong;no ia :l.n. cperation, stop u tn-
o media,th.r, 1mstiga,te thg cauu, nnd el!.niute 11:.

.v,\.‘

oy
-,\l-

Prior to: atopp:na the angine bring davm 11;3 apoed to
aoa rap.'na. a.mx ;et it Tun mu unm At ooola

r~{

. S b
ai"' 'A

i
,-..

f.ead oontrol hv‘ax 1:;1:0 tho um

o 4"’ '

A imor outlat tompomtnro_ yith:m 55 and 70°0° 1"

suz}e after the oil ﬁltcr ta.‘!.l helw

: y ( e ’ i"f”f“' 'J ‘?;!-;‘-“ o ‘ O \' .
L e .6. sroprmo m xnenm jg; . .
" 2 ’..anddan sfopping of t.he ongiae while rann:l.ng nt ratod
jpcrtormanoe or naar to. 1t, 18 not pamittod, aa ‘the result '
- "‘h mi&htfb‘a’ dange:;m heatmg otthe znginn ST

Ay \..'rm._lgmmr, ﬂr JO and 75 (rva.d hr the dm thomo- -
08 H oDae) FEOCRENE
¢ R B T SRR
; /: - .,s . _i s A -:! f

S« a'
e
i’

"

slwrazemm
T s

R R R I T
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' rL ) IX. SPECIAL RULES OH WL@!R OPKEA'L‘I___ - ,
| - 1.PRGPARING THE ENGINE FOR WINTSR SERVICE :f";g i

nmnter Operationn should be understood as operation of ' ,
the engina in. _open air, or in non-heated premises, at amment

temperaturea below +5°C. The following winter Operation ruhs

. U O 3 shm:ld be observed to encure easy and reliable operation of
'.'- the engine in winter: ‘ = i h

J Use winter gm.da Diesel i’u.el or, at am‘bient temper*i‘v;

‘atures below minus 15°C, a mixture o:r Diesel :fucl and traqtor_
'-'---kerosene (aee under "Fuel* in Chapter viI. ) R
-2, Use. urade MC=14 lubricating oil. The sumnmer oi..i. e
“'J.:f{shoulc. ’be f\zlly removed from the lnhri.oating systom before |
P ,Vwinter grade is poured inte it. L ;
.‘3. Use the following lubrioanta in the fuel pump. .’,?ﬁ";

 MC=14 ‘011 in the punp dody and a 1: 1 mixture -of MC-14 011 and
‘ “',':"._Diesel fuel “in the gavernor hcuaing
4. Whenevar possi’ole, apply "Antifreeze" or other ;.;‘,A-

'apeoial mixtures in the oool:lng aystem, mstead of water. : - ]

-  2.'PRIMING WITH OIL AND WATER_OR-ANTIFREEZE.
L 011 ?rimigg_ﬁuus ) L
_Pour into the 01l tank only 01l heated to within: 80 .|
. and. 100°C. | - AR |
.- Paur into the engime orankoase, ‘through' the breather 333 I}

B . ~ - hole, 50r 6 11tres of hot oil to warm the oil pipes n the
oil pan and the oil pump. The 011 quantity filled :l.nto t.he i *

o1’ ‘tank should be oorrespondingly lesno See, while: ponring

the 011, that neither wate., no snow gets 1nto it.. .
e Prime the oooling system aimultaneons)y with the 011 ¢ ~ :
'8ystem. ' L , B Y

¥ -
‘‘‘‘‘
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‘ ‘ The fcllowing a.nti-:treezc mixture cnn he recmménaed.‘

n
\l

1

POM into the °°°3-1~n8 &Ystam 3 or Q- :pails of water wame ‘tO'_,-"
6o°c (which the hand ean’ jus‘t withatand) Mter th:u oantimxf_' :

' the f1lling vith hot water of,80°C; until m water 'hegim o ’fi
SN
r\m from the draim valves and: thc water pnmp caaing ‘baoama Sl

fa:t.r]a vam. Now oloao the dram valvea, amd nu up t}m

oooling system with hot emulsicn or. watef. '.Eha ﬁllinzhhonl& '

tako placc unintermptadl:, to avoid frcuins .tn thq eoo:l""

systom or water pump._' o o ' _-

:”‘ i

il N
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".E ‘; l":f"z’c.;.. "‘J: ' -: .
' v.a a. reanlt o:t evaporation ( but not czt I

,-....

1“1"’* "“*-01'» to the mo'mal 1m1. ”' 'v’.‘- St : cn"}- '-' .-','.' .t

..L e ‘.x

3 . . .rv..., .
,_J\ Ty e . \

3. Chdck the q;w.lit.r of~ the antii’reem ovorx 25 or

"

\
A
i

\u;'\"-

hef‘.nc .rema.i.ns. ,‘Ln sarme,. watch the oondi- '

T

g . " - e i
‘ - .ooo_iixgg.,aystem,, as ;anti,_— RAE I
. . s ey ;'}‘ u‘

AN ":" '—-, ‘.' '
" . e ", .
. 4- s A ‘ oo
. At
e » Qe

;ntitreeu 1n tha .

Eé;no doea*not oxooed 9o~c. v a““
In caseof lons-time. ahtdons at ambiant tcmpera-
ure! “balow mizma.:jé'“c, drain ?ﬁf agtitreaso rrom £he Aoolmg; P

..l

f.?.7. Afc a:nbunt tsmperaturea dovm ‘o ms.nu 1500 tho oool—-' F o

o | L

3 ;ng'.ayutm oan 'bc filled with hot antii‘raezo withont nircu- 1
o S PO A ORI o : . r
o ~‘lnt1ng the Lattez 'thz-ough tbc flrain valveu. ~ "

”)3‘4, n'?-.., =

a) Wm the ong!ne ‘by ruxming through the oooliag wstan

1.,.

."10‘ to 15,.a.nd=at v«arx _lm tnumeraturu 20 pails of hot e

e ;ﬂdmm:t at am‘btunt tempsraturcs buow minus 30‘9-

| " LN . -‘
R .‘ . B . . »\».,
anti:rraem. L ,- e T RER

‘.. -, DN Ve tuny - "-'5‘ ) c ot

‘F/‘ .

: b) Gradually ﬁmlreaso’ the tempomturﬁ ot the antirroeao

s Sy, v.
2. v

- 'o),.close

I

n i o r : ) ~ i‘ l‘. - : ) /2 o N ‘3 ° N : . *
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heawy aociuenta, ﬁnd even death, AL getting into the human

lm-—*

RN : X
R T LR L LN ‘.
ZIWY L. . R

. e : T

‘V ]only #hould be added into the cooling. aystem. .

. j_longed shatdgwns, 1f the ambient temperature is lover thnn

f;‘in ‘wintexr until the- engine has been duly pre-warmed withrhot'v

fﬁ'water arid hot oil, o ‘ _-,. A ;~“w;.,.

.Starting and loading the engine should be carried out in 4"

‘the freesing temperature.

"complianve with 1nstructions oontained in Chapter VIII.k.,

aiimnntary canal. B R R L -5-,§1~:

: §p§pial Mig__rg_

B mhe following mixturos, consistins ot aloohol, lrﬂef*:nf,
1ne, and water, may be adopted tor uae Ln liea ot antifreezei feﬁﬁ

. Mixtu:e'prop'ort;'ona_ ‘_ ' _ ~_ Freezing

Water,. + Aloohol (De~: GIYQeriﬁﬁi;.ﬁ. £

g

w0 0 o 10t Tagl |
G w1 e
L w2 15 - e w32 ol

) Aloohol evaporates first in the course of engino oporm~.

t10n¢ For this reason s mixturo of 50% water and 50%.alcehu1

The mixture must obligatorily be drained before pro.., .

4\’.

3._;»TARTING THE- ENGINI&

: Under no oircnmstances should any attempt be made tu ”?'

' iéstart the angine which is not warmed to the necessaxy degrae¢ '

v It is not allowea to rnn the 6nsine with waterh ang X

RS R

Temperaturc,;f

1t 15 strictly forbidden to turn the éngine orankxna:t‘;" ,

LW

3B 50x

I}
g rlj‘" :

'):‘/‘.

v . fhEe
R O
b

bELRET —

oo ¢ R
o



. ot
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.'-,,._4.- . Dally ard sh:eduled inapections &rc abligatorﬂq' m 1935 N
 as the engine ts n service. | . - ;- A ;‘. _-‘,-‘.-

e 0
d‘J’S

-
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I

water has run out. .

oy

i . It 15 good practice to give the c:mnksha.ft raeverai rm-‘;'-
’lutions withont fuel feed after the wa.ter haa been dramﬁ,

: ‘. VC‘},‘I 4'.:\:::.“..;‘_.;:-‘_1:‘ 7

—1':

running This :.n.cludea 511 opera.tioms ot Ho.?l. nxming,plm *:
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oormponding mcuuves o:E thm Umr'

«

|
|3

0:1_1

evol in e:l.1 tank.

P R

© ke

[y

[

,4-."‘ A

‘i. u’, _‘..

‘, \1‘

.

Wa.ter 11m91 an oool.‘mg qyatm. ’ '.' :

ggée and. e'ugn_ momntv'-‘zotffh‘ai ?_ég@ ,‘ﬁéﬁtﬁﬁ. ; Im

Ferrde '.., u

R
,I \

&

°h°°king the engine and- “°°°86017 adiuateﬂntag mnd oare «t the, ;
eleo trical equipmnt, _ - K X

U A dev'iation not more than- tlo houm a,gaiﬁt tho
apooitiedl 1ntemls of aervioinz is permit‘ted.-

Th:a enginc ahoula be dimantlcd and ﬁisyatche& te a
repaiz' shop,

a;fter 1ta guaranteed :mnnina Pcmd ,ha.a oxpmd.

vy

1:3 gbe& ca.re ¥ ,oﬂa:}md ,1;@". 3

1;.; operation withont cverhanl ,shcnld'bo qat upwhy:“'

““mwold sl

s eng;!.nee:{ i

1ag rstar;; " naﬁuzeaﬁrﬁ"ii guazumaonotpon-

it T.77 .
T 8L

RLA

V)
R T i
< oty
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&
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‘.».,f',.t -301nb8¢ . Lo 4
’”r; Inspeot the following,

BN
b

;ﬂ',--.':'fl-él_F“el and o1l piping, :for a.‘osenoe of leaks. -
‘::3,;_:,:'2." Electric wiring sycto* (Tighten tnmirwl mtﬂt'h“e
7 aeo essary.).

3 .‘3_."‘Fa.sten1ngm holding aocessories to engine. !l'ighten all
» :"-"f'%leosened mits and bolta.v

o ¥ 4 Adr starting system - for tighvtn'e‘ss t’;nd fpr adequate
T agr pressure in bottles. | ‘
'.l-"'ij"f' Engine to frame fasteninga.

7. 64 Abserse of blow-by at exhaust manifold flangs.Tighten |

i . muts on donnéotion bolts if blow-by is observed.

A Condition end :fastening of oll-resistant rubber hoaes
o n °°o11ng satem  piping. Fliminate leaks founa |

s there,

Sy e < =
R FEm ——
¢ B

i _')
. 7 ;

PRI e Tx T AT

2 .f"-'8'. Tension of fan bolte. Adjuet 1t, if neaessazy e
.&11 Mn;zs rmrealcd should be elinu.nated befsre the eng:.na
:.s atep:tod againe ' :

: Hmrins started the engine, cheok the tollowingx .

1. Absenoe of J.eake in the 011- fuel~, and vmte;.e pip--.'{? ’
LTS Joints, as well as of air inflow in the intake
‘Joints. . . o
: 2. Funotioning olf the eng:lne :Lnstrumcnta., . -
: "1'A3. Absence of a.bnorma.l nooking, ccused by ;u.:llurea 1n ,
o the engine, during tho warning-up period. Shonld )

knooking a'ppea.r, atop the engine and- elimﬂ.na.te the .

PR .

— e b2 =
R S i oy

| causo. : ST N i
s ' : ’ i e
. ls. Absence of exoeasi\re vi‘ora.tion of tho power aet u‘tor

ST g "ﬁ&""‘"

a@plﬂ.oation o;t’ 1oad o the engine. Stuoh- a:ttect n,t;,ht P i
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A Ly te*

g 7o

Mﬁ .FOPFIGN RDISSEM. -

J{"

A«

L.

__o;xgmo %o the .fmne, o’ ﬁ‘mn miealianment het-e
‘che ansim ami the drivon aquipnwnt

" that ne exhnnst"ga.ses blow hy paat thc gasket.
H . (__‘ " g
"‘entale hele:s,in cvunaex block, and blook-to- ’.

. m aauum to tho ﬂailr ‘oare’ mzk Tagorit- )

N 'y
. o

- £
.N\ +

IR

'Lcylandan head to 'o1ook Jaohet.f Jaiut, to ‘make ma

vt

-

-ed, ahm,wmryilfgl‘af houru of.' engine opu-ation pe.r:tom tho rollaw.‘ 1
’ Sy Wy L Rl ,.‘. 5 .
' .chook tha ang:m fmw ' ~ PR T
' : ~24Waah thafo:u ﬁxtor. .‘ ,;,;»,f’.‘;‘ , TR Joca i ;::
"'éfs,hsé*s fastentags of {ne el yump, ‘genratos, ma | ||

) ' ‘Other uc«sic:riea, also tha mel roed advanoo. |

”

a.ngle setting nna
""drive unit. ”

AN

[

.“‘_

‘o, - B
r ‘n‘ d “'

..x 4'

dushr air. P

;5.‘Uadh the‘nrain 011 duot a.na tho en

oil 1n 'dm Iubrioatix;g wsteu.

tmk, repla.oo *‘
the ﬁnd tﬂtezjing element, and chan.go nny tha '

'Disassmbla tho a:lr qle:ameu.*, a.nd rmm all dut it
'and dnnt :rom 11:3 pagk:{.gg holdara, then re-aasmnbh :

R

.- 'aad thc specz:nc zia;o'ity

3
Iw,

E LN

4
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. €~=l- it e DISSEM _

. L. . ' P

2 :foJ.d atnda. ' SRR S . "_\;5:3 ,

' 9.Check oondition and tightneaa of the boltn holdﬂa ,’bl

| | L " 'ing the fan rotor to the driven pulley., ’ ,f f
’ .{j_. . " 10.¥411 the. tachomotor drive housing with "Konstalin" :
S £ o | :,greaee. This should be done W unloeking and un—‘

'8crew1ng the plug provided for this, followed Ey |
‘illing the drive housing with grease and hylr:L

1n5talling and re-loc}.:l.ng the plug,

- r e . e
i e .
A e i~ - e
3 o -

: _NOTE::‘ The last operation can be carried out evamyizbo'runniné

hours.

rewn s g g LT

- No ,g sServicing, Every 500 hours or engine operation pmrform alL
“worx required for No.l aervioing and, in &ddition, do the '

B o
,:.

- following.

1. ¥ash the fuel strainers (before the fuel supply ..
- pump), drain the sediment from the fuel tanks or .
tank, and flush the tanks and all i’uel 1ines,.
2. Remove the scale from the cyllnﬁer.‘blookxjaqket

‘ o ~ spaoe, and flush the cooling watexr system. .
= }f}7:€ 't{4 Jo.Cheok oondition of the generator and of the
‘ "‘; e ‘ourrentmand~voltage regulator (1n aacordnnoc with iy
| i'é[fﬁ;w {ﬁ??;"hinstructions given below) }‘ffg.“‘,;' y..J;ffg"
. o 3"'#.! Remove the st&rter relay .f.ront eovar, and 1napect-

i , . the oontaOta. Clean them 1‘.' burnt. ,.;"::...':f_';;r;;:if; o

, .;5-_ Cheok the Valve timin.g DL
: -}.,’: . -6.fCheck thg zuel feed advance setting of the nélQ'

- 1

'. .r“ :_' ) ) Av, . pump. ) . ':.. . " s " . ‘ . N 5: E
" T Check the fuel 1njeetoz adduatment by testing 'both h

(SR PN
K e

e 'QFCQET"“- SISO AU LA S X 14
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' *NG-MGN-DLSSEM_.__._
R -':-;“". # :' o -"'-. £ :‘: ' K .
. i voow ! s ) l’.", " S R 3 3 I D Vi g n PN
: Cor B e C o f“.«' S g Ty 55¢50X1
f PR 1 { . e . A ‘l 1. .0; i R
Al i inJ - : " AT ‘ J
e K eot on B S
N - Pmnm a.nd aprey quanw, ¢
F T ‘

‘x olemr reatrioted o;ﬂue; and ad
| N e

w.

L
‘-

k‘oroao

10. waah 'che dr:lvem fa.n pullar

."
S
i

;_._"-: o pack 1t w:lth zraah gi;easa

| %Y:&ty vith

zaatenmg'éxi cha‘ahqm

. | Pull tight the zmt holding the ﬂangq 'én “thg’\xaw

[N

. B ¢ 4 neoessa:qr. '. ‘, :, ;‘ 5" |
. - )
| ; 12. Pour 20 ocm a:c amtion 011 into ‘

gm‘ arm,. P .,.;. ;

Ll.axu.am ‘ﬁhia 1q to be undcrtakan
. engine runni.ng. S L ;.‘ .

f i
L. - o, ',

. In e.dditicn to a.ll stepa m:caur:l‘bed fcz‘ .no.z ﬁe"
! Procaod as :follows: oo S i’ S

v"

y ' ] V.l 1

W
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A I e 50X1

. that the main cause of premature weae and unserviceability ot
| the fuel system 8ocessories is dirty fuel,usually being the re-. i
._.‘sult of POOT oare {0 thke fuel systom.In oa.se the fuel pump,, im--
VJ_9°t°1‘8 or fuel supply pump get out of order,remove thcm trom'
; o _ ‘thf engine and hmre them repaired in a specially equipped ahop.
’ o - Q_lcan the fgg__'_._;teg_._o_g_”mnd mg___L‘_ngz §QQ hoggﬁ W
- « .‘mme -operation, .:'
L The sediment aooumulating in the filter cup should be ra'*'
mwed in the course of routine servicings.
| N . ~ To wash the fuel filter proceed as followst
? co ’ / 1. Unsorew the nut at the top of the filter head, and take |
; ' .’oxf the oup with the filtering elenent from the ﬁlter
| head attacked to - the braoket,
2:' Ixttract from the cup the filtering element, saa.'l ring ;nd
L 8pring, and wash the filter oup in Diesel fuel.
'37.' Clean the filtering element, remove the outer strips, and

rinse it in: assemdbly 1in gaaoline or kerosene.

.._"'“' Diaaasamble the filtexing element, take off the i‘ilter

discs, and wash them 1n two changes of gasoline op koroeen&

. then squeeze them out. .

- 5 .48 far as possible,note those sides of the diaos',whzch w;rq
| direoted towards the inlet spaowss before disasaemb'ly. i

| ;. Rinse the cardboard spacers in gasoline or kerosene. f"'

. '6... ¥ash the strainer cage with the Jaoket in ¢lean 83&011113 oy 18
. ."'karoaene. B ' -

7. Re-assenble the flltering element. Do this in the rollo,e

ing order. ' ‘

a) Slip the “nlet oardboard spacer {with four slots en’

j
¢
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',"*iff'fff' ‘ o)Put ontofit an outlat cardboard spacer (having :

~Af \and attash the oup to the filter head.-

latter :ta bafng i'illed a.new with fual after the flushing. Thia

o .ﬂystem, pump inte 1: ruaz wxmh the priming hand pump until the'

L

MRk bhehaiatinmminn
hK)FC&EﬁQNMDSSBM

.
LA o

. ,'\ _‘. .--‘.\._
. T

-

the Guter 51roum.femme) Onto the stra.iner
0583- IR o B N

b)311p onto the oage a felt diso.

Iour slota on the inner circumferenoe)
43811p tha next felt diao onto the filter cage..

nd ) 1n eequenoe. An important oonditian 16 that the

“As far aa poasibl_e, pla.ce the f.elt disos in the same
pqaition as they oocutied before disassembly, 1.6, 80 that thef

EE T

‘?8a§e s}de of eaéh diso whioh faced towards the inlet spaoer

: ﬁ. P.'l.aee the &saembud tiltering almnt 1n the ﬁlter
; mxﬁ down (towa.rd,s the séal *ing looatod above the 5pring),

*\,g

9. &in m&y*pehetxato 1nto the fuel system while the N

nmy oanae starting diiticulties and afrect the normal perw
fa.ruanoe of ﬂw engm« To forco out the air from the fuel

.l .
+ r-

k

_ ii’ caxn or I LUBRICATING SrsTme
Whila the ongme 1s mnning, the oil in it beoomes a
ﬁilnted,,hy fuel seeﬁing 1nto the orankcase and Oﬂnt&minntﬂd by

A ty H ".’

Confinne the,atsemhling work hy rﬂpemting the above atep%

BT | S 67; 50X1

P

~ @ TR e OO ARAC 30001.8
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- ._,, .
N

» - f

. . . . ‘. .
.- ] - -

. ’

"terva.la, i the nngine 15 to rtm aatiai’ toriJ,y.

gy
RIN ) R

v

-

ghg ¢ardboard fltoring e_l_gmggt .m..u J;;;__f,

N, onr.a_.i’_ggm_ _29.1_‘8..12;3 Jh *',. W
. Drain thn 0ld o.l from the 0:1 ‘

) mediately after the engmo lms baem atopped, :t.e. Wle

engine has not yet lo_s’c' 11;3 heat" ali:d"“th’e"_'o'i.i'_'ia";-at!,

i 18 advisable to flush the 011 tank ana pipea th

" 011 has been drained, to \

3

g poasible.

the old one has been drained. Having oompleted the

e

',runnin.g add o1l into the fuel . pump ‘%0 the ovez:tlow conne

st

5. Ramove thc cover plate rrom tht ﬁno:"& 1 tes

element« Prenouslar xomm thr« ootﬁ%

n

bll \".

6. Ta.ke out the' ardboari ﬁlter olament:”

Sanitized Copy Approved f

fl'his is why the 011 must be oom'olate:;,r ohange& a.t‘ 1’88;!.!1&:‘ '.t’n"' il

Chane the o4l sn_the 1@.;@&&%@&@&&@ 5

: tlm

" po e
p ur fresh o1l 1nto the lubrioating qyaten. 'E‘réryﬁﬁﬁ"‘f,:hp

‘;'.laval, and 1nto the pump govornor to tha loval plnghnh.'
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“ ) ; ?Bﬂ ' - E - IG " ﬁ E'Sgﬁaim
SR I
s | o oo [
'“:::\J”.7.'Having disassembled the £ilter, remove all dirt H;
. '+ from the filter body, ooaraeifilter seotion, and l,k

dry rags, and rinse them 1n kerosene or Diesel

?p.;i;'»‘ . fine filtering element Jaohet. Viipe them with clean 1 q
| fuel.

. o | R B - 840n oomplotion of the waahing, plaoe a new oaxd- b
: ' i board element in the fine filtering element - houaing.

- Then put the oover plate -in place, and f£ix 1t there
- with the cotter pins.

9.Re-install the fine 01l filtering element into the
Lilter body. |

-~

. 10.Install the £ilter cover with its seal ring 1in
Place, and secure it with the'clamping stud soxrew,

4. - CARE OF THE COOLING SYSTEM
Every 500 hours of engine operation flush the cooling
. 8ystem, and remove the scale from the oylinder block Jacket -

~ - space. To olean the cooling system of scale use a solution of

1 kg soda ash and 0.5 litre of kerosene per pail (10-11tres) l
v Oi water, F11l the cooling system with this Sclution. Then “
‘start the engine and let it run 20 or 25 minutes at a apeed

within 800 and 1000 r.p.m. Leave the solution in the

' ' ' Bystem for twe hours, after whioh start the enéine again for.

._ L | . another 20 dr 25 minutes. Then, having stopped the enginé; B

BE ",drain the solutionA. Now f£ill the cooling systom'with-olem;

. soft Wafer and again warm up the engine, followed Y its |
stopzing 'a.mi-draininé 'the water. After _suoh B oleaning _' B <.
'p‘rooednre £111 the errgine with clean and soft water for )

further operation, In winter pay particuiar attention to the

_SECRET
NO FOREIGN DISSEM
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nghtly 'by their clamps. J:.f
.repl,aeemenﬁ of the ﬂbber hosos becomas nooessary, see’ that ;": :

hmez éiametar of the nev hoae omesponds to t.ha outer

.1n @rect depenaenoe on proper oare oi ‘the mtake air oleaner.

|‘7

1y
@'he lat‘ter ehould tharefore be wguhrly 0leaned of dugt a.nd

_.'Diaconneot the a.ir olea.nar from the ‘engi,ne, and. ta.ke =L'|
i'.“ apa;rt. | ,"'-'. - A ._ i

. .

,_v_aire wool from them). o PR S
3e~assemble the holdera, &nd dip thom for 5 or 10

011. ‘!chen

S

-,minutes .tnto :treah er used lubrioanng

v

il - ¥ . ' ) . i B ll’. | 4 - “E. ' L - ‘,a ‘ . _; - &
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Ty

S R Baving dons this, pro

by rull dismantling . oi’ _the

N Y

.. Full dumtnng at the .ﬂmf withn'bhe d:in #ni{“{

. fan driva \and xan:

¢ ‘

——
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SO e

NO FOREGEI ﬁ‘st*smm

han SATOTOURLy vith Salsaals Spe gremm

.See. tl}at there 15 u circulem oontaot trapo on i:ho.:
r:lngm This

the engine. 2

i
r

. #

Jointa 'between the oleaner body a.nd 1ts hea.d ana homwr,

=ts.ght fm I R L
‘77 . Allin iner ot wood should e plaaed undo:." the .olma\z-

it
. 1 Y

hopper. Hanged mounting of the air olemr m the nmmg »

.

i . f . I T * ©

tan and ot:‘ ita drivn .tq,;..

.d in Oaso of: . 4'.;\ ’-‘:‘ ot ]-".i'v.'.' .'14. ‘.-u"'-"" ‘)\:' '..‘,"

= a) d.tsaasmblmg the engim fbr repm purpoaes ‘
b) roplacement of fa.n drive housing, he

Vo :..,-.\"“ T

Poasible onbr ar'car the angino 13 11!1:04} ﬁmmits fram

0 04 a.a ﬁilou}to ‘

w.
RS Y
,(,X.’_.,;'_ Sooane e
o

1 ll.‘

w

" not. to leave any. mlaaligxment of 1ts pa.rts, aad to Ihavo tiz{ht

o.a bemeen the ale&ner head and tho engine (htake manifold."dn'? ‘
¥hen matalling ‘the oletmer on tha ang:me aea thnt the
fastening bamts gz-ip 11; tighth. Felt g&nkets, 2 to 4 mm”thick»

2L ih sy

LIRS 3

P

S

Ty 7 i
[
|
.

A

AN

T

i

"

Y

)
s
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: .;' _ . 3.' ' : . T . . B
K S ‘ | S 72
} ff_ ,:W‘l. Back off fop one or two turns the Jam nt at the.'

LT fen Sha.ft nut,
" 2, By . ‘. S

LS By turninb out the adjusting sorev for 8 or 10. turna-flc "
o loosen the fan beits.

- " b ‘ﬁ 1€uj..3. Remove the fan drive belts from ahe'drivinéiﬁuilej-
’ .. Ia. Turn the driving Pulley by hand so as to make 1ta -
threaded holes reglster wilh the holes im the | |

A IR
T :-thruet plate. Then sorew ‘two EB X 45 mm  Dbolts’

{'yi, . ';l‘, il
S o into the holes. Sorew them in until the dowvl, whioh Bl
‘E '.}7'E'fﬂ | raatene the thrugt plate to. the ahaft, becomes,’

L o frees ‘ " B

- P ‘v-

;o 5- Drive out the dowel, and take off the ﬁriving pulley
B S '-together with the thrust plate, rriction digo, and
..f(;;j;f;1y_'epring. '

_ '.j»e{ Unlock nine osp screws holding the rear frictioi

. © d1g0, sorew them out, and remove the friotion dise.
':"‘,_75 Unlock eig‘nt cap screws fix:lng the fan drive geal .

- »oover, sorew them out, and remove, together with the

~ seal cover, the fan drive with the ball 'bearing and

erriug shaft,

R r' o 8. Separate the front beam together with the driven '
. BT S L o pulley and fan from the drive housing.
K | B 9« Unscrew the fan Arive body i’aatening nuts. Diaoonnoot
B : co
. | T the pipe i‘rom the o1l f£ilter, and remove the drive

’ ‘body and’ its gasket from the engine crankcase stude,

Alao remove the rub'ber ringa from the, 011 passage _

R nozzlee, o -
- T}wﬁdiamantling can 'be considered oompleted as :L’m_-, it

[
P

I |
NO FOREIGN DISSEM ___ "

. i bous - — = — s - ol
Declassmed in Part Sanltlzed Copy Approved for Release 2013/1 0/30 CIA RDP80T00246A070900330001 8



dw

a

! " ﬁ. “ ) |

Declassmed in Part Sanltlzed Copy Approved for Release 2013/1 0/30 CIA RDP80T00246A070900330001-8

X

nntu.rthnr 5 af’“”“’mbh 01’ *-1ndividua1 .fan or drive componants

_.‘., N .-

lboa.ted thei.r de;acts, em! replzweﬁ by new omsa
;to‘re-aasemble the units. Prooeed as ;ollows: |

‘ r
L lace a *Paronita' asbeatos gaskot orito the crankoasa

—\-Ima, and guide 1n ple.cc the fan drive body over the
.‘;orankonse ntuda. Sorew anto the studa the drive’ body

[ .

‘Qopnt‘}.ng m“; and 3.0».::( them bty bending up’ the 1ock~ a
_Aplate lugs. | Conneot agai.n the oil ﬁlter pipe. ]

e Creae,
T

I T e
-

tion 011‘ Pla:ie a gasket on the fan drive body, a.nd

: 5:;\.;:_1:1:110 proteating disc (plate) into the drive bedy b il
Yo dng. Insert the fsxx drivo spFing sbaft into the’ arank- ::"F'

ahaft extension ond Then naert the fan drive shaft, HIE

s I m————.

o e et

.....

ami i’aston ~.1t vith thc nim oap acrewa. m 'bhe latu'x

AT EY

v
[]

—

i
&
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-' Cheok to aea that thadri‘rdng ynlley ro-volmssw’ f
“ “‘mnothxy around ths, *faln d:éuo aham,
.QML mto na a'hgt..v u‘ggr?w ’cat.\'i'h' s.".‘.:s“”,, :.'
ua xloﬁ m'auxilimv bolta,, Lo wa.tph to pde Lk i 4 Al
o oy . ' _ ,,.1 “""...‘.r“"“’ F
e tha thr\mt p‘.la.t’evreata mma the q}mﬁ dwnl w;th*- i
Inatall tha Ian drive bbe]. :
¢
E X
| a5l (el
. E \ gl
9_.'_ -Sorew tha nut a.nd tha Jam nut ontn tho m aha:{t
e ‘: q K )
I
J It
'l".{% ;
mw_m_g_mm_mm
il
Ec rcp]aoe worm belta act as fallon. SF
. i Bemove, one 'by one, .‘-’,-, i 'E A
oL e e 15 Lh
i ek ‘ariving,pullq. Be oarei‘ul nnt to distor*f_ thl ;m ,1! ‘ht {i;
Sty : BRI i
L.::; “\ -“'.. N 'bhdas, Whu. dﬂin& thu‘ N “ar ',»_"1‘ ,;;-‘ . 5 ‘i. ;
I, L
SRR 3 Select three new Y-balts 'ahioh diﬂor trom. e ) i
R \ ) ) :_‘;' St
T other in length ty not ’m’ ‘than !m. RUR L
l‘ - "' ‘I ;ﬁ '
L W e puatay oo vt amsotng o= xesooty 11|
S fa.nd J.et ths fluid run doum..-‘-x{. f«‘:%‘j-,_., ‘ w ‘ :
Slip the bo:u-.s, one afte? m’th_'”"h i 3 xR
SR ?“11”’0 mth tl;e halp ?f tbe mlius'ci.n.% ac : i\ ! .

aliii

L NO FOREIGN 'DISSEM .\ .

. With the thmﬂ‘b P‘J_Ate; irie-tl'nn dim, n.nd spﬂnﬁﬁ 2]
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L 4

’ IT &
B 73 5ox1
. the belt tcnsioﬁ, then secure the fan shaft to

ST
W

the front beam,

The belt tension nust not ve- azoessive.,,::_'

Yiith ocox Aeot tension of the belts, the driven - ’
_ pulley ehould obligatorily sliy if a torque 02 3
“ RS T e g . to 3. 2 kg/;rn is apnlied to the fa.n rotor. :

o e
LR ey
S e L =
o

Q;gg mantligg the 311p Coupling in the Driy _gg_f_l_ll_gx
(To be perfomeé evexy ‘1000 hours of running)

‘ To disasaemble the 6lip coupling act in the following

ways .0 o ,

'; ““l”ilfl.'Remove the fen belts from the driving pulley‘ji

ii}Qf-,A(ms outlined above). | | .ﬁ'

o 2. With the aid of MB x h5 mm bolts remove the ;

| {driving pullay toycther with the thrust plate,
b ﬂ‘“f'}j ';'f.f:fri°t1°n diso, and springs. For,eetai;s geo
o | ;?above. - o ' '
gggg; The thrust plate oan be pressed otz W o

hand, without the baok-out bolts, if suf-
ficlent force 1s useds o ' '

- 5.‘Unsoraw both haok~ou* dolts,remove - the thrust a

t fplatc and the friction diso, and extraot the nino

sprinas from the driving pulley. _
4, Unlock nine oap BCYEWS holding the other friction {
. o * : ' " . diso on the fan drive s\haft. Unscrew these oap !

‘
T

-‘.,crev.s, and remove the shaft diso.

. Binae the slip coupling parts a.nd S“b'asaemblies 1n L
zasoline or kerosene, a.nd inspect the diso and pulley Oontaot ’.._; t

surfaces.

| bI:LRET I -
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":f A o Tl
; gt e R ' 50X1
;ahoul& be no decp notohea, pita, or other de:oota

R

. 4

0!1' ‘t.hoaa aUrgmma. Ho nans:idernble wear ahoul& ve viaiblo on

; uxo fr* otmn d180 mwem thmnﬁaas of each frio tion auo

v
3 . .

mmat not 'bo ieas tha.n 8.5 m .:;;‘_-r : _“?;--“ S

vy

' ke

3 ;f the friction diao lining rivets are Iooae, strike them
tighttyli@hth&mex tp.jmf"},;, ;hrpggpl,;‘{a special anap ”01,"

»'|»<. . v I -
"

Cxaokea rivats mnet ba repiaoed. 3ruf' e IR

11
‘ *éhe ﬁiﬁé' c'sin(p eorewa m plau, and tie then: with lock- t\l"
i " ‘ |
S h _- .‘.‘_: _‘__. :'. . ,-:;‘ ':,. “.: i A _1' 1.'.‘ '~~ o . ca FIJ
I : ’ ; . ' Ii
,‘lip the pnlle,y onto the ‘an dr‘ve sha.i’t. Coat 11‘

prp\rious]r the pullay slew’a ‘oore with amuon
ou. mxcn 1nsert nine aprings 1nto the.tr aeat iwles

oi' b;r mem of the anxinavy bolts mentioned ahova, tu ]
I
: permit maertins «ghe eowol whigh will hold the thmst i

.- 'r"':.' oy ! |

.

plgt.e on*’ the. &haf.f..:

el ,-:"' ‘-( .
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bsp"

-~

5.
-,'.
NI

mmm xslip coupling 1:: m &uvm& pmfld
o -;,; khould be. t.aken apm-t aplq s.rjazv -

. ‘

3y
i.;,\'; 2 \',“ i

e obse:ma LY tha m apom;:.@ nwa.sa‘mmbnw' i

:."’_".". f il
. . R ) L . ;; H ?
oblmttw. ORI ;

v

. N N '**.-)',
. . + ' . 'y . f
: i . e Baag
"t " : ’(- "." 4 T
- o . - -

w b w : e
E=E 1. .Remwo tbe ao“as hole oomr 9n the wlilm!cr Itemﬁ' %
e
S
L
3 B :ﬂ - LA .

n | (,’ 2. Preaa dom the uming gauge hr hand a:nﬂ 'whila
R ' poeitioa‘,'(
-".. "_‘::‘ e : e ‘\. v‘,'Iii“I(:':'
A IR DN
2 B
. R 4:- .‘.'-u
S l,.‘ \':";.
. 3- Kow .turn the omnkshm fomrd, unti.l 1‘:6 poin@«kh.._,h

o "¥reaches’ the’ o poaition a.mi raturns to t}ie 'xnmé:é‘

N i . marked point. In this new: position mako f.gain # a3
- . on. the flnrhee]. soale Against thﬂ pomter:f t“;};r b
[ .. : #. ‘Divide the are betwon both mn-ks on t.he fng
‘ scalﬁ %0 two halvea, plnce awfhird maglc 111; ﬂ)‘“ﬁ:
. 577 nidale of. the ave. By tumng tha oz ahaft'(‘%z}::‘t“
P T flywheel'* housinz ragisgcg motlr 3y
' you ww, bmnz the yistogvi?:n oylinder.

MO s, e
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R _NO FOREIGN DISSEM
' Lo .
’ R T8 1 ¥y
J | L 0K
K s 7, . i To agoertain yourself that the reault il aox* i

e

rect, repeat this cheoking several times. - . R

g

L bin )

B 8, CHECKING A¥D ADJUSTING FUEL FEED
. S I ADVANCE._ANGLE |

1

The original sstting of the fuel feed advance angle in

_the engine may become distudbed during operationm, as a Tesuli
of loosening of two bolts holding the fuel pump coupling‘rlaese
to the coupling claw plate, or of the olanping bolts seouring

the coupling on the pump drive shnft.
fhe position of the mark on the ooupling rlange and clav
plate should therefore be checked atwregular.igterfula and coa~

P S S wrrreas:)

pared with the data. ragistered in the engine report forme

Should any change be detected '1§. tyo position of thoee ;
marks, unlock and sorew out the bolts comnecting the coupling| i
flange with the claw plate, replace thelr lookplstea and lookf
wire, and restore the required position of the timing marks. )

The bolts mentioned above should be sc*ewed tight, othorviso

the failure nay rcpeat.

9, CALRE OF THE ELECTRICAL EQUIPI}ENT

0.
Goneral

‘. ' g - The following rules ghould be observed
i th its single-wired equipmant. '
n the battexy ('Body“) awitch only just

while 'opei'at;ng

the engine wi

1. Turn o

before starting the - engine.

i

2. Keep all elcctricsl equipment and 1nstrumenta p.r- {
. |
i

|

. ”‘*l.'

:cotly clean,..“' . A | . . : p

¥ 3¥aTs -

A s e i Al
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Qi
e e

"'.

i'l‘ |

"f}{}' Ti[hten the terminals if looee.

:'”1‘4- Protect the wiring against any injury which might

oL
.

&%“e*J;;.j a8 this night eeault 1n melting of the starter re-

3. Regularly chook the oondition of all terminals and
oontacta to whioh any cable lugs are attacheds

) onuae short-ciroult. '

5. wee that neither fuel nor oil can get onto the

- aleotric&l equipmenf.units, 1ns£rument panel, or

“:§1res,'as this might affect the ocontact at the

. terninals of damage the. wiring insulation.

6. If any of the power consumers 1s 1noperat1ve,

- remedy the trouble by ohecking the sorresponding
fuse in the oonsumer oircuis and the oonsumer unit
1t891£, as. well as the rospective tunbler awitch
oontrolling the given unit. Also oheck the wirine

-j' connections throughout all inoperative‘oircuit

o sections.A

7; Never use diaohdrged storage batteries to st&rt

the engine by means of the eloctrio starter motor,

I 7: N4 contacts or in racing of the atarter motor. .
The storage batterieo should be képt Lully
eeharged all the time. Eacy starting of the‘engina
and-ndrmal functioniné of all eloetrioal equipnent
depends widely on this faotor. '

- ‘:«'-’ : .8 furn off the battery (“Bodv"') axtich at every long: ,

ttme stonping of the engine, at inepeotions and

: maintepance of the eleotrical equipnient and wiren, L/

. at fuse:raplaoemenent at overcharbin& Symﬂtomﬂ

5OX1

1
\r\

x|
it
'
.
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'i- *-' 5ox1

Eeln
e
"1 W. Mn&eroua :roiluraa Lhr the elootriom: SEIIERS M
""'}-" T S ‘, ' Wi
s ! .‘.-.._:‘-. -, s .’- , . !
+ . .. ‘\. ; I
ommoqded Leh
- g
..‘ "" .m‘_‘( "‘. “:;:.: X
PN Lo U
v N o LS g d Gt [
' j S ‘:‘.c_ i ¥
AR T SR Bt
+ . P ,/ . :
P*'IJ wd P-m.ﬁzam;a‘ Care of tho' '
ol ., |
1 "‘g\ener&tor oanuista .’m regular watohing at ita opcmt.ian ma m ]
CARE PRI . S '-'.‘ e o |
? ,rontine maintannnoo whanowr mzoesoeuv. TN L wo |
‘f':". " W Routinq mintananoe :mnluaos blowing the oonmutstor anc
EETN [l . | A
f’}x‘j ,,',;'pmshholaera with ai.r, raplp.oing wom brushcs, grinding or ‘
»}J 5 minz: t.he oonmuutor eu.rfaoe, and ohsmging the J.u’nrioant mv
;:}\; Ih,_ :u.". PREFERF AR , . _': ‘._,‘_ “ .’; ,-- ’:'.."_ . l_‘i ; . “‘, "‘ . gt‘ ..t
:\2.5 -',,,"fh‘a bemm¢ r .' =T :“g.»‘ LT T S "“1“ .
e v . PO blw mxt the oommta.tor. ‘and the 'bruahholders d
.n’z.'énove”i;he prot&oung ban& and hlov th.om wi.t;x o.ix,a :
‘, e ‘oy‘ meana‘:#r b be‘llowa. -';"r. L
uNM s;oa:a.s an. 1nspeotion of the bruaheg rmo.lg_ -m'
,‘k :iI:at the:w ha:tgixi, ‘beoa.me lcss than 20 nmn ropla.oe
theix 'by new ones taken frcm the 1nd1viduz.l ?et of |
5}\9105 "“ ~." :~,.‘,": -", * -':’ v : :" “"' ! .' PN ’ : .- B »
”""when. inatallj.ng iow" brushes, ‘weat | them in.to
, .‘.":i:‘ 8 .
" the: cmmgm 8o thnt at leaat 2/3 of the bmah‘ ‘4
~""i'faoe 13 :ur oontact'»thh 1‘he oommutator surfaoa.
o ” The 'nev bruahea, whinh sh.oulxx 'be lzs'pe w-‘o, -1
-'J.s.hould. Mﬂ the mumunz, dmanaicmnz Vd.dth - 8 um,
N , and hnight @« m. P ,'.' 3
: "tﬁé-“ﬁrﬁméiabﬂ'ﬁ*%@? of b“"?"i‘%t.:'
: O L .
Bﬂghf,}y ‘00 iatened :Ln moline,

- 5 {
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3

Coae Worn vearings must bve z'ap.x.aced. A No,206 'ball
- ' dearing (Ussn Standard 0CT 6121-39) is installed
) EEPEA At the comnmutator end, and a No.306 onc of the-

- L same standard at the drive end.

A REE T To oheok the generator assenbly teet 1t vy
| . : R | L ' running it 1dle with the engine, or run it 4n a
‘ Lo speoial test stand at an armature speed of

2700 r.p.m, |

The enerator should take not more than 184
at 24 Volts,

Current— and Voltage _gegulators. These require only
regularavatching of their operation and routine maintenance at
intervals as neoeaeary The latter includes suoh work as clean-

ing the contaots in the voltage regulator, overcurrent relay,

and rewrae'-current relay, and ra—ad;]ustm.g these instrumen+s.

Badly vorn contacts should bs replaced by mew ones taken

- from the individual set of spares. The following contacts ‘
~should be used, in particuler: No.1- MI':-86 tdngeten bottom | [fi[])°
contact with sorew in the voltage regulator, and ﬁo.PP(_:-10-999 |
_511ver contaots, upper and bottom, in the overcurrent and o

.. revergse—ourrent rohys.-

, Voltgg_ Regg _‘_a; Clean the regulator contacts )
. - F cautiously with a needle file until all burning traoea, rip-

- PR cr-
P e e s e

L e v

- ples or pits, are removed from their surface.

The adjustment, to be carried out after the contacts are

. cllea.ne d or replaced, should give ;he. following result; the ,
| voltage m;ihtained by the regulatbr.at a current load of 484, '

should be within 27.5 and 26.5 Volts.

3 o . SECRET _ _ -*J
e NO FORE!GN DISSEM7 '
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~,}ﬂh° VQi%ﬁge regulator ahould be anLsted at & fix:-"ﬂr'
A‘.gg,m&t'ﬁ,‘ ‘apsad ot 3000 zipuri; Ll
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e
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the wercurrent relzw oontac’ca
;-.-.‘ﬁem ‘"‘159‘“ “'Ms ang: th« stomm batterins switohed offs

.
Vi .
& » P
{ \l i T o
- : .
t f i

7'T° adjnﬁt the r9€“1at02a nhange the tension of ite:

‘:};'oﬂgpntrié @ov&ae provided for thiu. A lpckjng 3orq' must ba
: 'z@ieaséd firat. _37”15;-3:,. l»_

wr

T

":”Evoltage regulator, 1-9° a °1‘“r““°’ of 2<'°'2) mn 8 f1ret

|,i .

A o established behvean th«a a:rmatu e and core, and ‘then the spring

o ra_‘ *2, o
,",u.‘; [PAN]

ﬁw Emerse (mmnt Relg,z, 18 likewise adjustable b;r

@ "'"lmi vﬁithin 1.7 and ze ua, and th. sontaot . gap vithin 0.6 and
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The following miles should be obu;‘vcd ivhilo ‘ﬂli tﬂw
is in service: ’

engine me;ully for uﬁrtms This will save Jﬂ“ :

7 to 10 seconds, to let ousd down thé ihrtar

3¢ After two or three futile atarting attampts mpnt

4, Should the starter pinion m1 to gat out. o2 mh.

as this would result in shearing oi'r ths smter
kY

pinion teeth by the flywheel ring £8ars
6. At daily inspections cheok the fastenings ef tha"

[

s -

dition of the wiring comnections ¢f the texsiinale:

{and the bmshes and blow the ocemmmtator and the L
brushholders with aiy (fm & belows) to mm M
from 1t. 1f the ocommutator surfaoce is dirtr, wipe

it with a clean ra.g wetted with gasolins, and chcﬁk

the fit between brushes and commutator. In oase of

SECRET
NO FOREIGN DISSEM

necessity. . - &.'

1. Before you use the starter motor, first Dprepare tht
storage battery and the starting equipmsnt. - e “
2. Press the starter button not longer than for 3 c'm‘»‘.-"
seconds., After every Bta.rting ltﬁompt m.kn ps‘lut lt f--

| and to preserve the storege batteries. .., - .:|

the engine and eéliminate 1& tutects b':tm.'i m ‘
start 1t again. N RS

with the £lywheal rigg gear after the magm hl.l“ m '

. (whioh is evidenced Yy a specifio shu-p goar "uﬂ, . )
R : immdiataly turn off the battery (ng,g,-) mwha S
5. Don't engage the starter while the engine ra»rmmg, 11

starter motor and starter relay, as well as thé m‘. il

7. At leaat _onos in three months inspeet the emm
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oongiderable burnjnf aymptoms on fhc 00mmutu*
tor surface grind it - with No.00 glana pApPary
aftes which wipe it with a rag slightly
moietenod with gesoline.<
8 At least onoe o month, Or every 250 hours oi
engine rurning, 4nspeot the atarter relay con~
taots, Grind the contaots with [lnsc DHDET, iz
burnt.vﬁemovg only the projecting metal
particlos, when. ﬂoing 30, qnd don't‘aoratoh the
flat faces oi the fixed sentacts’ ‘and the curved
' surfacea of the ﬂOYLnE ones.. Havinﬂ completed
»he grindJnf, renove alli nmetal uust.To insprct
and grind the relay contacts detach the relay
from 1te mounting base, and open the cover with
the terrinal gorevs.
9.Zvezy 12 cxr 2 years irrespeciive of the number
of engine runni bou*s 2 ned} ehange th6
: greaée :r the tail hearing and irside the pinion
shatt.. fMaascemule the starter motor, =ash iis
parte in }nwo-*ﬁ',_and leot ;hém ery, aZter which
uge a graai: ;rzle As reaonﬁenaed Jor thc,gener;
LoT vedrivgs {” onetalir®,® A", o “1~133).
1C.onould e necessitr ar@se.in rer.awing tne Judrd~
| cant ir the gtartex elip cOupling, coa,lthe
feioticn  plates with Grade "15° atesrine=

ra~rite imbricant contairing 15 per cent of
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cmmtacts during stt mtmnon of the L1rwheel Wy the atarter
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Rt .
- 4 «mnoo'Abnrsmobt‘_ Mﬁ.i)s M"" '?w ‘7'04.5:?{‘1)
hmw ww mewes

Mhm m

37.5 pa‘rtn '

‘ :hcaquw:nwg : £%0.,0 1\&‘:'1:8‘
ﬂms‘::ic maa . |

mPhiw

Q«olb-:i‘ii‘nvb AT o) T)‘Az'tﬁ
"tta.ono&oaohh 350.(" Rrte -

Un | |
s m) eirz:mt&‘nces should & baalv dim%e.rteé atﬁ"“&'e

‘_ mt’tw:w s nza'u Tor am*.sm, the an&irm, i this right result

m rnj.n% t.he sarte,r tw “‘ustm of the starter relay aant&ots..

Such 1 l"“m of. ‘t.hm relay Sentheda oconrs - mést in onne.
f..g- m‘: ’emmt or wisaligned eoatmtss (the

.enai*m dmtmstio oL ..he tmm

intier sfter repadr) . In- "u
Sontant surface takes place at
o |

e mwment \rhan tlm startmr contral Dbutten $s relcased while

¢ he&wy curz‘«n‘ts are to bc bmken, wh&oh :f‘*iow thmugh the rel&r

,.V;‘_motur 1:2‘ the, ong:me hgs falled " to m.ra. Slew starter Totatlion
~;vhen tnz':ing tahe &ngine cmnkshai’t, or oven its full braking,

e gggx:r

T
CESC Ry

n&'r Seguwr in ca.se af startu;g attemyts with badiy run down

Q‘-

‘{3 dii‘fionltiea in ths rom ox‘ moreasod rriotion. For this rmﬂrno

at the moment - when the sta::ter is being awitched ony will prove
. ~-*insu.fﬁoient to fullY oompreas all raln,y 8prings combined with

| “.Lng (oz’ dei‘actiw).-

S

i-__‘..,batterirm, ar if the nngi.m 1s not properly prepared for stm-t~

"'he mm—-olesed sontact voltiape monanos 1 the surfaoe

; 93? the :re.uv cantzmta 428 uneven CMnt), becaune the roll:u\g
°f th& mWi&g oontaota &Icmg tha fixed oneg mects than

‘.*'S‘

-3

e?.ectro-wagnetia forco denlo;ped by the "TC" relay winding

"‘ovemomz,ng thu contmot rolling reaiatanoe. The. roault 1a that

~tb.a ocnte.ota remain poorly presaod to oa.oh other.
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D o ; . o T T e 50X1 ‘
S e IHCO[’!ll ¢ N et 879’; L
s Mlote LT |
¢loaing of the Bcntacts at the momentl‘{~- i

inconplets defleotion - ot all relafﬁ

i | springs, may: °3“°' fu&ion °f the contacts, d,ua to tho m;é’imi: |

" after the i smt“ Telay ooll has bedn awitohod e\f.f th
’ U

& | resilient force of the imompleteh ompr““& BPﬂnsﬂ !E:l :m

| afford to dreak the welded oonmm’ and the httcr v Ly _:,:
¢loseds : o T .

3 of awitching-—on, 1,.@.

VLth 61osed oontadte ot thu PC«-#OO ata::ter miav,‘the 3
1 'atarter pinion can o i
A not get out oz mesh nth. tho .t.'lywhenl,, r:mg
[ geax after the engine has firod, m thia will daatroy thg

e startor ‘motor armature by raeing. R A )

If the engine fails to smt 7’0’ mem ot tho sta.rtem
. motor, and the rsw contaots ‘remain cloand, tne atarter mw"

methon (with compressed air, 4n particular). _
| Should welded contacts be deteotod 1n the a:ypg'rc—goe :
| starter relay, mmedia.tel,v turn off the battem ("Body')mto i
‘|- and eliminato tha causs of the tronble. - L
The sturage batteries are shipped discha.rgea and .
without electroly te. To bring them into servioeabls atato :f.ﬂl :,'j
them with aleoxrolyte (which is battery g:rade euiphnrio aud 1l
_(hluted with dist1lled \mter). The ehctrobto amould ham a
| I Specifio gravity of 1.17 at 15°C, Then gi’n the battory tm p;z
’ o _‘  1. three oha.rge-andwdisohar%e oycles. The battery oan be conai&ere

aa .ready for use 1f y after the second or. third ehargo with *a

+ | Beminal capac 1ty (nomina.l oapaciv fcr the given disohargo bas;e
is 117 A.Hr) If s0, the battery w be put 1nta nnml sen‘,toe. ,‘a

v - - i . ¢ ol '.":" i
| B ,SECRET R ek
. } Lot
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I | ; 4 50x1

otserveds

YOI H - o
Y, Every 10 or is f4y8 check the

meeusuri&g the &recl

ttery charge by

10 gravity of electroiyte in 1¢

see Tahl ‘
( | ie below) and “ne ¥ “iiery vc"tage under load-

| . - i & Yatter: JTOVEs discharged to half its capacity
.- ‘ ’ |
_ . | | . o have ‘1t recharred in 4 cbagipg |

© The tait

stetion,

iery dischsv.rge degree ocan also be determim-i“'

ed with the aid of the Volt-and-amneter Teadings. The

More dJdischarged

the battery, the more is the ohanging| |
| cu:"ent. The latter is about 154 if the battery 1is. ;
Tully charged,, tut may rise to 554 in a discharged

et ':ej::r. The current should be c¢hecked 10 or 15 minutes

alter the generaisr has been put into zotiom.

j : 2e Irrnspecti‘n orf tﬂ“ b«tteq Oharging demg, mry s

30 or 3% days have 1t charged in a zstation with 85.

_ cur*ent until Ddot: valts.g,e And specific gravity remain
constant.

L T ——

Je Eeep up the nermal level of electrolyte by adding

¢legtiiled water irto the baﬁtery cells. 1in winter char- I

ge the batteries zfter such water additlons. Adding

.

electrolyte or acid ipto the cells is forlidden,exeept

T e ot

T,

.42 1% 15 vositively known that the level of electrolyts
become low as reanlt of its spilling. Inm such case £211
the elements with battery acid diluied with distilled

vater to a uean exact],v the same as of the remaindew

——— e e A I
P

R R A X -

of eleotroiyte in ths cells.

4. Xeep the battery clean. Regularly ciean the vent holes

i _ ;
. © 4m the plugs arnd wipe off all dust ard dirt with a 'A
. _ ,

ciean rag. overy 15 days wipe the battery surfaces ang | ¢

: | SECRET | - !
— NO FOREIGN DISSEM )L
3

— e
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: .}ia as. specifiad 1n the Tabla below.

"“,reduoe tbe speairtc g‘re.vity. - S
< ;‘, ,‘;' : It ahould ‘oe ‘oorzm in mind that thc data given in . il

exoee&a 15°c 'by mara than 5°C, make a temperature oorreotion,
T'{“Binz ‘on the act tha.t a tampeta.ture ¥ise of 1°C decreases
- tha apecina g,r.mw of ‘oatte-ry aleotrolyte fqy o.ooo'r, and

Pl NO FOREIGN DISSEM X

:'ﬂ"’ asx:ha‘[t °°"‘"°‘m¢ ﬁlling Poi.nta with a olean rag

;wetted in 10 ':mr oent amonia ‘olution,.- wfter whioh
wipe it &mr with anot}mr olean rag, o |

AMmrmM ooat the battery terminals and tha
ca“cle luga conneoted to them with a thin layeroiom- '

maroial pmrol.atum oY grease. Hemova oxides Trom the
"";..temina.la a.nd olaznp tightly the oable lugs,

_,_{;Iz’x winter ensure relia'ble mterizing a.nd heath’xg o:f'
tlw atorago batteriea. Whilo warming up the engine hy
running 1t 1dle, maintain auoh a orankshaft ‘gpecd as

to maxca the engine genomtor oh.e.rge the ‘battcries.,

TEITIN T

T XX g i

A bat tery in whioh orcwl:s appear in the sem,ng

TRLYTR_ R Z"‘_'::ﬂ}'\:h& -

R ' ’
B e 5 i e £ A ) T

AnTe
s
= SR BT

Ga.toh to seﬁ thnt the speciﬁo gravity of oleotrolyta

o I rere e e e,
2, =

5 Depemngh on the mbient tempevrature increaae or

thia Ta.ble can be a;pplied only 17 both speoiﬁo gravity and

s e e Do S ey

TSI,

soms o prein s
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WL
R
(A
Do
e
Bl
AL
Sl
~
,
[y
. : .
s -
d

“i” | Qrarging Sp.Gravity

| % Charged 0 1,225
' Fully Disodarged = . 1,166

J S—

I o of x1 L Freezing Pom
| | 5 Degr Do atﬁggfgliu, - -ot Eleoctrohtg
® ,7'| - Fully Charged . 1l.285 .
' 7?: g J/ﬁ Charged . 1,255 "£~ .
r}‘, ) ' '. Lt

‘, | am_m

|- Troudle Sympt;oms and Causes

: 1- Bngtne Fails to to Start .
¥ | 14 Ho fuel delivered by fuel pump. -
. ‘_-{B\Pual tank shut-off valve olos-

ed, fuel can not reach supply

| .

53 _))Fuel tank empty.

’ , ,@“-" ii°)A1r trapped in fuel asystem.
5 | (Air'bubbloe appear alter .
 tuel- pump plugs are unsorwed)c ~

]

O)Fuel 11ne or filter restr:.oted. :

systcm as deaori'bea

[
’I

‘. in Chapter VIII,. .
7 g Pa.ragra.ph 3. .; ke

2

e?

b)rul ta.nk with rnel.
o)Releaae n.ir .f.rom fn.l‘

I (NO fuel runs from fuel pump . and '“h it‘ e -l
;. IR , ..'.2_ 4 AR B
.’| .~ Plugholes after their opening). , . VT,
S . . o L . :.‘-":»" R ;;

SECRET . " : - " i

.momssm ,‘x =

Declassified in Part Sanltlzed Copy Approved for Release 2013/1 0/30 CI RDP80T00246A070900330001 -8




' Declassified in Part - Sanitized Copy Approved for Release 2013/10/30 : CIA-RDP80T00246A070900330001-8
S | A AL R

: \g;*":,_, ———NO—FOREIGM.DISSEM |
Wl e : : k ' R
91, 50X;]
n .”'-r;;\’l;le Symptoms“‘-and.’&‘;\:;;;s' - i o . ] :
e . s ,Remadiea
,:;_ 2,ingine not warmed up sui‘fidiant;.- Dra;n the cooling'
- ly.Cheok f_'ma b dlal thermometar systenm and £411 1t with
-+ || resdings or Wy feeling the wall hot water of 70 or 80°C.
. | 4 tenperature 0f the Jacket, | ' - '
: oyl}indar block,and oylinder head. ) (
J.Sleotrio starter motor unable  a)Cheok condition of ;}
’f' to develop sufficient apveed‘.- - storter motor and | . I:
?: | ’ - o © battery ghapge.Have the 1§"‘
t o | R © " Ulottery recharged in a f,?
: ‘ ' ' " shop if insufficiently 1,* :
oharged. | ],"5
| b)Start the éngine by Ei
Co - means of the air start- Uij
ing aystem. i i”
i‘:"' boiir starting system failures: .
| { a)lnsuffio.ient pressure of | | g)Cheok air pressure in . |
*}’ . starting air. SR _starting bdottle.It | il
| ' | | should be at leat 45 kg
3 per sq.om in summer and ,
| : o : ' - 65 kg per sqg.onm in win~- f
‘ | o : | ‘ I ter. . ‘ﬂl
.| )starting valves carbonized or b)Unsorew valve ¢aps, ~nd I;‘,l}
binding. (3ymptom: slow rotation oheck moving freedom of '?i:
‘of Orﬂmkshaft during sta'.rting;‘) starting valves. Remove :1
| - valves in cnse of bind- | :
1ing,and eliminate 1it. e
Ins
L o SECRET 3 |
L —— NO EOREIGN-BISSEM '
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2- E_a_na.. .,m:. Stells

.uiafiring and bribht exhauat
‘ ohaerVed 1n oylindera. d1r -

bubbloa appear 1n fual com-

Y iﬁﬂ; pumpo Fual will net rlou

1! e
)
fal "l

‘“~{;nto filtcr-when ornnkshazt

,‘,
P -

the engine. ?ﬂ
3 %f‘ :i
'}iInauffioient fuel reed hy ' "ﬂ
o | *ffuel pump, oausa& by: o ’ | ;1: :
';.Ha)AdJust'ro&s 80 that.gapzpr- %j
| . 7. 002 07 0.3 mm 15 left between }é
. fuel’ pump arm boss and lower )P
stop screw when pedal or lever f;
pis dopressed full way, - o 5
54p)§gt.normal angle of fuel foeg ﬁi
s
:

yggxopbls=33¢ptoma and Cauaes-'yfb'f A

e,

Lgéza Air trapped 1n.fue1 nyatem.‘>

p:;~1ng from fual pump plugholes.

o z.-‘No fuel delivered b,y ruez. sup-

{”wﬂ without detaching the pump from

’;-*g,}.gavéncég(na:ka on fuel pump

b

i

‘ e
92. 50X15

,;’~;. - Remedioa

ic—.;-.A

gﬁter 52 ¥irat Rovolgiions

e o

.

o]

n& Release air from fuel aystem :
a& &esoribed in Chapter Vi1, -
’1{ ﬂ%ragraph 3.

o Ty
200

i A T M
TR

7P

i .
-
e

CEN e £ R o

R S

Cheok ‘{0 s whethor fuel f£lows
to the Bupply pump, If not,

f? remove the pump and inspeot 1t.

Cheok the bump operation., Re-

ylaoe bound discharge valves -

g Rep;aoe the pump if any part is| [
;.?* broken in 1t. 3}

j- ’ il

, e T “SECRET -
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| greudle Sywptems and Causes

[ o
st

2,Puel pump inoperative. |

| Test 1t as followss

{ a)vith engine running at miwi-
mun stable spSed Afaoonneot
one after another the in-
Jector feed lines frxom the
fusl pump nipples. If ne
fuel flows from the nipple,

th;s means that the given
puip seotion 1s disabled
(p1ston stuck, piston
sypring dbroken,ring gear to
revolving sleeve olamping
sorew broken, ete).

.| ¥Disconnect the fuel lines
0

Lrom the fuel pump, and

with the hand pump build up

& pressure in the fuel ayatem

Continuous flow from any of
the pump nipplea evidoncea
breakage of the discharge

| Cor orank thc}’uim‘ by hand).

wm& in mlu upn-t
tn:-,)

B . . N i
v -t - 0 of
. . v

B

a)Rematy the troudle witkaﬁh w*..-*
movihg the fuel pump fm t&h i
wagine, If this omn ast’ m | ’

sohioved, datend Kb fasl pu
and Wave £t apRAIRE 45 A MW
Adjuat s reyealred puwp N
equal &!’1 Lewd by lll dte

“t-

i

b)Replase 'bnkon ﬁln apr!.m K

and defaotive mmt 3
.t

sets (with the fuel puwp dn |

, . . . “.‘!"

place). AR A

' ‘ E e BTy

o i

A 2

- %

\.‘ ; N
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valve spring or

of the vnlvu-and-aeat set

3.Fuel injector fallure,

To £ind out inoperative injeo-.

tors un the engine at haie

vtv‘ lond (100C to 1200 YsPel.) ang

- qut oug the ihjectors one

g; | after ancther., For this alight~
a2 Iy unsorew the coupling nuts
? | oonnecting the fuel injeotor

‘  line to the pump. The tucho-
meter will lndicate a drop 1n
¢an be hearg, 17 an ascting in-
Jector 2oy Veen cut out. op the
ther hand, 1f & dofective one

is disengaged, no change will

be obsprvrd ir the engine opexr—~
ation ang zp the erankshaft

Speed in pertiouler.

I e o M o g

= ‘7“01 rnot con_(’ormmu to UQJF
£749-79.
| 5'In5uffioinnt fuel flow ta fuel

-y
‘)\.|

5 t«‘mdard

Pump, 0aused Ly restricted fuel

SECRET

Trouble uym’)toms and Ca;‘;‘;;'~~-t M"M-.; : .
. ~“-~'“"‘""~M—c—-~

the orarhshart treed, whioh alsov

94.

Remediea

Remove.the defective in-
Jeotor op 1njec£orsi and
heve them repaired In a
suitablé shop, Install
Serviceable injecforc in
the engine,

Injectors troudles ang

.remedieé:

-

1.5pring broken, Replﬁcé
the spring.

ZfAtOmizer‘ne&dle stick.-

ing.

&) Try te eliminate the
sticking. :

b) Replace the spray -
tip and needle set,

J.8pray tip orifices 6log

-ged. Clean the orifibee.

4.Neadle and spray tip -
considerably worn, Re-
place Both,
Change the fuel.

o
hbabiliel_ix. Con. A
e

.

Wash the fuel f£4lter.

: : ; l EIssEAA

R

T T
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Declassified in Part Sanltlzed Copy Approved for Release 2013/10/30 CIA RDP8OT00246AO70900330001 8




o Ve

o AN

Declassmed in Part Sanltlzed Copy Approved for Release 2013/1 0/30 ; CIA RDP80T00246A070900330001-8

: NO Fm

IR R ; 5 5c')x;1'
.?ronble Symptoma 'a.nd Causes "l Remedics T
S RN T N B It
i LR f
{,,sfr :‘6.‘.&1}: ole&nen clogzod-. ; "E‘!'ash__»tﬁ'é eair clesner. ' il
| ngm_ggow B O
' . 19 Loe,d mplied tc engine ) Warm up tne gnging aooordi.ns 1
| vitheut Wearming 1t up stige a to instruotions. (See | !
.,,f fw-entlr (Cheok a1al { "-,".‘-chaptor VIID). - {é
l;‘; thermometer readings) S JE}
;{w Z.Fuel ‘mjeotora oonsiderably 5 Replabe' do:fecﬁlvp iﬁjedtp_rs'.r- :?
t 'i”_..'dribbling or failing R E DR |
Fj delivex fnal evanl.y 85 Ta~ ;i‘
‘ zmlt of needle Mnding.- . -_:'.," .ifl
:.'. ""°':".(}!180]r oxhaust) . :
| 3,1’1101 feed sdva.nao a.ngle L Bringmarks inte position _ |
&earoaaed ( Cheok po*xition | ;shown':!.n engine report }
of marks on fuel pump _f""" tom. |
i seomamey L |
:f. ’!&-—-—&-l“ °°3‘3-’-’£ . . !
; 1 Load a.ppliad‘ to engizie not .. Haru up the _ogginé acoording H
mmed up gujficiently (xnook- .to mtr&otuns‘. (See 3’
_ i' 138 heard in nll oylindors". . Chaptor VmJ | ’ ’3;
. ' z.wrong netting o:f :hwl feed . 31‘1!18 Wkﬁ into position _ :'
Bdmnan axxgle.((:heck position - 'shown 1in engine NP““ Torm. ':'
ar mkg on fm“, pump. oouplins-) . f‘1
.7 6. Eaatpe Funting B , ik
= I.Uneven 2uzl ieod 1ntn eni_;ine 7 If epoed fluotuation exceeds | 1|
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| Sreuvls symptoms snt Couses

b3

sylinders by fuel pump, (Eagime

speed varying, Jerke emn be
shzerved.)

|2.M1a247ing in engine aylinders,

oaused by injector failures.

7. ngine Bagiug

|covernor inoperative, or fuel
pusp rack dinding.(Engine ao~
celerntes quiokly witheut the
friver's intervention. Speed ex-
{oeeds allowable 1imit ang con-
|tinues to rise quiokly.)

8. 011 Pressure less than 6 kg Der 34,08

l.lack of 011 in o4l tank.

j2+Air inleaks 1n ludbrioating

sraten. (Pressure pulsates).

3.Poor oil quality, or oil éilut~

¢d with fuel.

4.011 pressure pauge not in order.

5.01) £31ter restricted.

{8:011 temperature too high, s

Tesult of emgine overload.

1.0lese the fual taxk valme.
"Xt should, hewever, be borase

et stop the sngins at enos,

.overheating nmt-\,mr

oot

50 Z‘o}’o‘t, m she m.l F

Pap, add dave it govicsd |
in & spesial ship.
Replasce defeotive ingeotoys.

Insedintely stop the eagine
as fellews: o

iz mind that this alone will

becanse the fusl filter end
punp are fell of fuel,
Load the engine. Eave the
fuel pump repaired ip a
speoial shop.

A443 o1l »
Tighten all ‘jiuﬁ. .

W the oil.

Rsplace the gamgs.

Wank the oil filter.

naanﬁ the load awd let the
sngine cool dewn.lf the oll

"

SECRET

NO FOREIGN DISSEM
Declassified in Part - Sanitized Copy Approved for Release 2013/10/30 : CIA-RDP80T00246A070900330001-8

50X1



|
A-RDP80T00246A070900330001-8

Declassified in Part - Sanitized Copy Approved for Release 2013/10/30 : CI
. _ INQ _FOREIGN DISSEM _

<2

 amm———

Yle | BV 1
7 1501

n I routle Symptoms and Causes Remedies

X  anatunil * : . ‘ : ‘ .
: - © 4he engins, investigote the -
) | . ‘ .

cause, and Yemedy fthe éa!qctg

| ’ ' Fan and Fan Drive

‘ i 1.Fan friotion coupling discs , | R
' slipping. (Triven pulley speed

romains snohangsd when driv—

qng pulley speed 1s increas—

. ' 1":‘
ed).Possible causes? N

a)Friction surfaces o1ly. a)Bemove the driving pulley,mq ‘.;;4.

~ rinse the friction discs in ,
kerosene oF gasoline. Then
let the fluid run down, and ref .
assemtle the frictdon coupling

e

>
T -
=

e o e o

_ ' ‘Raplace the ospring by new
pling springs broken b, Rep
b)Coq;i;axwp onea. Piesce washars under re=
or . _
laxed springs.

' " aYCh dition of frictiom

- : siderably ©)Chack con
¢)friction discs oOm diccs. If the wear has not yet
worn. .

reached the rivets, place
waskers under the coupling
gprings. In case the rivetls
began to wear out, replace tllxe
liningso.

e = T T
e i Ll
e e —— T oo S e T

el ¥ on o e b
pesn g s-romry

2.Friction coupling running

‘ ' hot, due to:

a)01l penetration onto the
friotion disc 1ining.

a}Disaasemblg the fan drive unit
and check the co_ndition of the

.- T

aeel. :

p)3emove the driving pulley,and
dress both fam drive shaft and
¢lesve.Clearance vetween shaft
nd gleeve should not exoeed

Ooll mmMe

b)Uriving pulley sleeve
‘tinding on fan drive
. shags,

— il

e e e = e
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“Travble 3¥mﬁtoms and Causes. .. .
_ Rcmauiea

c)Rnlaxcd coupl -;;.. ‘ .
“ | ? 1n8 apringa. x;,;j;-o)Replaoo the. springs,or ndd
“.. .t - washers nnder,;hgm.

[f{; 011 laaking frcm under the".
' driving pulley, dno to: .
k &)Worn ne&l or shaft, ;;”!;Er;;.a)neplaoe the aeal.-

?:.wp)ﬂmll bearing spoiled by . ]ﬂ “®)Replace tha ball boaring, .

' overtensioning of belts, . . Adjust the belt: tension,
A.oil leaking fron under Ti“e‘f';”l ' . : .
the fan drive shaft plug;ﬁzttj»jf | | . | |
H“G tO' ' ’ ‘ '
a)zzaufficient tightening <1f’”f?‘d)Tighten the plug until the EEr
. fan drive shaft plug ‘;154;- - leakage disoontinues. j
b)Consimerablo dlatortien " " .b)Replace tho gasket by a now
} 0§ ooppee-gaaket under ... annealed coppar genket.
PR 0T Sorew the plug tightly 1n
‘ | : ‘J;“' "~ place. No )oakage s permitig
(O PR o L — od after the plug 1g finall,y
SRR . o S tightenad. '

5:Fan belts badly  worn, due .

to:

f§)391t'bvertqnaien, .v? . gfuj‘ a)iaplace worn belts with new lf; i

S o .. - Oned, and adjust properly e

Al o ', - the lmlt tanaion. v g‘ .

b)Uae ot belts not suitable. = h)Inatull fan volts reoommend~ Ei; h

. Tor the fTan arive (of athnr -, ol by the engine Mnnufaotur‘ 95; &
tYPO, insuf”ioient lwngth, L ere - 4]

oeto,) ST ﬁ K

tBQarinz overhgnting in 4riv6n' o |
s PulIQY' fua tot Co if :
i o ' , ) gk
YL &)Lack 7% 4 grense. K)lmok the henring vith greage L

“‘fﬁ¢ b)ﬁﬁarinz Batoots. E b)Naylaos the baaring,

B e
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:mu’h th ma cam

Rwidin

{ a)hn 'nlh -:uppm

- T C@Mm‘b}é vidbration of
‘&f—h asuped wl’

| ®)Lovaonad freat (Zah) bean
to wngine frasme fastering.

B)leusansd fastminga“haid:l.n&‘
- fan yoter to ﬂriven rullﬁ.
| o)ﬁooumi fan zntining

0 8)Poer halancing of ﬁwtox.

T (Blmber bent,poor workuan=

i ship of blade fabrmmnn,

| B8 etco)

‘ B.Fan inoperative although
engins is rumning, due to:

a)Ungerviceable fan belts.

: b)Pan drive spring shaft cut

P of cenfition, l

Vo Renote Control g.ghg_gg_.m‘

‘_ I.Rnaraiiit motor refuses to

J i { . retate when remote oontrel

| i butten is depressed.Probvable

I

cRusest

| g)ﬂring dafacts.

it

o)l&iunt the btlt hmiou and

cheok the fan shaft fasden- |

inge.

a)Check tightmin.g t!‘ front
beam bolts, and tighten these

by pulling dewn the. muts full »

way, if mecessaryjDemn’tt
forget to lock the nuts after

b)$ghten nuts on fan rotex
fagtering belts. -

0)Check fan shaft fastening.
Pull Qewn nut and jasm nut
full way.

4)Balunce the fan rotor, Maxi-
Mt unbalande 135 g/em
allowsd. '

8)Replace: the belts.

”b)Dimscmble ths fan drive a.nl‘

rephee the sprimg shaft.

A)Elimingte the defects.

SECRET
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oy : L N N U109
r S , I A e I o ‘;%OX']
S R R ceon Jenl 5 R T R
A L : : T '. Remeddes .- ‘\ y
¥ "’1&' "roublc'Symptomzr and Causes - :-',: . , - ‘ R i 7

W

. -.f. PR . "; . .
v coutrol meohzm.ism doea not Co T ST

Pk
w LU o i
ca b)nisa.ligmnent of motor with ik ~b)Ch°°k to. ”“ whother. m’“ i L
L, Al TR Whm ', ’
i 3 o . mapoqt to: redustipn gea:r.'_ T -:‘ _.:ama.ture runs overnly _ .|
’ !-l o .. - ;" ‘... . . -~ ‘.. ) (':. turned lv ﬂmt gnal1zt et l‘ i
1:* A " BRI A S '.\r nhcnuld rotate. freely’ unde:: T
i ) ' KEE "".‘ EK
£ gj : S ) e e hand foxOe. Re-ali@ the f;:,:}r‘\\
L B . el ‘ " ‘ . ‘-", Con e ".‘x’ i
.{ ,' A S e V motor, u neooas&zv,,unti; ',,r
: { ‘.\ Co e .‘.\ T '..Z,_""".;’ 11’. Tuns. MeIY-. - i"’"-." ) E:
}'« | vIP7 2.M'°tor rowteg' dus mote 3 oAt : Y ‘. A - :
! " ‘
3
E
'

slido, due to alippago -.ua ::: “

1

. =
..
i
i
e~y 7
-
<
-
- *
-
o
~
. TR

I' ”‘h: friotion oonpllns : ‘ R e I

T e oo postoton of aide; " i}

‘ q O - "xlf " '(see Fige3s)e 24 th“ RN ‘ll'
N I preaaed to. 1ts stop, 19?';,’ A
. O o “the motox run 1n reveraeL o ”r !r.f
A I . aireotion to bring it fmt° il
e b SRR ¢ 1te initial position. -',:';',: P

SR . k

N Y. W

-

~ .
v C ol
R et

Pl
e ey

b)Checsk 1Y’ levera a.nd Bheita

O .

: !
\ . R Ll
£ . L ‘. "« : .; .y 'fOl‘ 5bagnoer uf Jamming 3 ;“1‘ )
« 7 K Cl e T mma.nate amr bindins foum . 5‘.\»
3 ! RPN e L R R B g
‘ ‘1 . T T '.- . thero. .. . e i ,'. ‘.? ,ll“ ’\f", Tg ‘l ; v
! [ . o e B
o A E . : T vr “ a7 O)S&Iew Douplm uprm W :‘ :: g}
. . ¢ ‘.» L. - r RRET
y._'-) ) ; - . ._'\“\’_. . ’bc bqugn.open the radnu :ii‘ .‘; |
i R . ! ..)r‘, o o J
AR I T S ; A% tlon geaTy. inspect tho: - !
g b . =, "] B ",'\‘
e v SURERRNE . _patety ‘coupling, and mm 5.-,% I
b it : ‘ oo A ¢ the 5pr1n¢ o: other p%?ﬁ,. ‘.‘.:111‘: :
k] [ ' . R : .‘ls. Y ’,, ‘uo N - < P . .-.' ! ‘
.p S B ¢ e R PR £ 4 vmm. . ST ‘:t!'\“
‘ : . N Co - D e e Vi
¥ B g e by T .'_ N ‘:‘»‘. e , A V! : HE
“ [ | 3eReduction seu‘ runninz h“’ [. e T S : M
"l \;: . “ * St . .o . o ¢ . _-.‘,‘ o g SR ‘
‘ '* o . L .o ; P ey gl
z @ due to: A s on AL “fa Al
! ' ' . o - sl R ' 4’ :.' i ’n
.1 a)Lack of oil in gear ‘17U a)?our 20 °°"‘ “ ﬁ'“ S B
b T \ . YT e T uto the saar houainzt R
" ' ‘. “ housings - - . ]

M .
» .
"

gy
A
——ebeeerprae st
.-
s
-

Iﬁ_‘v."f

nHE A%
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no '» T iy ";:. -5” ’ : ’ ) ,‘ l , (. . ‘ o a . ‘.". R "“:-. '—-' x:_-_" .
N J.__ Lo . s N
4
Troudle u&mrf'mﬂ and Oeanes PR iibuabis
b)xlininatc alipm.se a8
mu 1;mg al.‘!.p;pag;eo .
b)“"fe“ P ’ denoribed. above.

TEETITTTT T
%
-

— M

——t S SR == T s
. R . . e A
L o - v, w0 - s - ~ - R .
. 5. O D= 5 AR .
A gﬂ. p . . M N . v
o~ el fza“si._ " - s it = ge L ne ~2, _ .. - - -
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-
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K VXY CAPPERDICES -, s
. “mf:wauuumamuaumac . 4 J |
r*;i Appendi.x Kool i
RN )

S el Bme».__qn KERPING FECORDS IN REPORT YORM

- hi \ , ,_.“'3""'." mm cng.‘me report form is the dooument where all informa-
.ff f tion a‘bout Operation, repair work, and servioings of ths engine
RET R ahov.ld Yo registered,
&. ,ﬁg’? " ’ i ‘ As long 83 the engine remains in' service, all data con-
r,}' ‘ ’ ’ -..;.Jnerning operatian, maintemmoa, and inspections of the engine,
4 -’:\.L‘_r waehinga cf the a.ix oleaner, 01l filter and fuel filter, o1l
' 'L '.‘, * dhanges m the :Lubrioating system, and adjustments of the valve
— 1 A :meohaniam, aix' mtart:l.ng equipment, and fusl feed advunoe angle, : ..
g:',é%" i ~' nhox'tl(i ba noted dnvm 1n ‘the repoxrt form. i,”‘
r;;z?;' | ‘ {»',;'t_;:.\_ Bntraaow should bo made in the report form in the £ llow~ d ',
n} =] 3 angpases: L RN i
: 3 .‘-’ "1. Mter comple‘tion ¢f .the engine at the fa.otoxv, and’ J“
P L after ’1ta aOMBsionmg bty the User. . . S i
; : :.“ﬁ ( Jg’?}ifi: Afto every acheduled servicing. . | ‘ .' ] P‘
%"’rw ﬂ { ? J. A:Eter cvery; even minox, repair. , ‘
i“ | ‘ i#- i‘ﬂun h&nﬁng ever the engine to the rapair ghop. ' :
. 5. On oomplotian of. eaoh overhanl. ' ' l
lr 6. A.t owry breakdmm. - 4

@he xacorﬁa nhoulﬁ 'be aomprahemive ; without any marks . I

.,,. o :f;_er corxa¢tions., Tata abent tho number Of running houra _passed '52;
ahoum 'be entrmd Mmedmtoly arter oompletion of w«‘:rkfa’ N x. ‘

R :ﬂw oomatnen of the recordﬂ made in the repor* fom . '

' }::.e.ahoum m ohooked b,y tho peratmnel in charge of -the ansina IR

Ik “\-.‘@em:lmn. PR T,I'f L S : A

: f

) Y H

Y. - SECRET - | '
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N Tha following doouments aro ah‘ppea with each

' . 4 .

1 . . . l A L
onginet L . C
\ _

1. Bngine Report Po::m. e

ol

- . . . e

" e Manufaoturer'a Beporta a.nd oartiﬁoatos of a.ll enzuia

foas- .

L3 RORRY o0

e -

e

P

S IR FiA
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P
e

e

b E "
f , - eupply pump)-

3, “0401 ‘r'. 1595 3 & 8t 4! P
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s ngs ‘Blaghtly mohmm oﬂ ndy e applied for mcrmg
. dust fres {he W Ms 'quu no olroumptansss ahoul,a
\ne Tlser ba mpt whalg ﬂg, o:'mnmm watered.
mmmtwuthamunpo:Adeoun .
m- ‘!h mgiw mm’a pAnnns, AL to Ve u—nsed

<

4
¥
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113,

rr Tetur s transporintion af the ergiwer, should be stored in~
Dy, An mresiser welll srotactiag them Lron strorpherio pre-
Uiyttations.
Leaving the engintg ihe op0u air, even in cases, 1is
astrictly forbvidden,

wXoring the Lryimes.
Cases with ey ime: should after arrival at ths vare-

wouse be oleaned o7 dnat and dirt and hrought into olsced

BtSIMMge premises, \

Tho sares should be opened tﬁe »ext day only, 1o give
e smging time ¥o attain the rotm temparaturs.

After umcrating imepest the engine thoreughly from out-
318e. If the prateotivy ceating 19 damaged rsstore 1t, Wipe
with d"‘{w reges all nen-slushed surfuces, whers moisture

e T

e enginas alull be atom vhhmt packing, anfl be

pu.nd on swpporting dlocks.

ng:hul r«nlvo‘ as a lot, or othu‘!ua within 1% deys,

' mu be wtered in zeparutis groups and provided with tags in—

‘ ummm dates of arrival, tastory elushing 'u_-,ud shipment.

| It te strietly Torbidden ¢ rotate the engine crank-
shaft in the oonrse of storage ar inspection otharwise the
r0lidified slushing oenpound ukl_.ig‘ble to separate from the
PaYis surtaces. |

Onos & month inspect all anginas to detect any aorroaiaI “

appmiu on 1ts outér snri‘tcea. I’fhare coating is missing, clu
the parts additionelly wiﬂ" pun KYGEBE.

. F¥mosy tomoh the cugire pm*ta with dirty, damp or olarmy
hands, while inspscting or disaszeabling the engine. Yash your

em—
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Cndy thoroughly, and coat thea with o thin laysr ©f vassline. |

If oorrosien 15 detecoted on any engine parts, remove |

1t as follows:

N 1) From aluminium paxts - by cleaning with & meraper.
2) ¥rom other parts - by grinding cautisucly with Pine
. Mpxy oloth wetted with mineral oil. '

. . Thén wipe the oleaned surfoors, firat with & cloth
L watted with gasolime, then with olean rogs, and ceat them viu. ‘
£un greass,

m *m gnaplim used shonld be free of any anti~
knook adadtim mum legs ( B~10 Mots}.

| 8ix mth dtar tho day ef lemn;g the mm ’1
| wun(mmonmmmatmmumm)ms
" per Mnt uhom mihuﬂ: i.ﬁd tlw total uﬂﬁ.ﬁ' of &' v
| engines storsd uuu-;o e fellswing procedures A &
: - 1) Disoomest mixuhpremapiwmmm |
| MMWochu,mthMﬁem,lnt“u..
; olemn wax paper, vil-cleth ar linoleum, im m ‘phoo mw “‘mﬁ -‘"5
| from gnst, ané cover the with wax paper, !
1 2) ¥rap the pump uti injector pipe emaotim vith | ‘
} 1m3.a.tm¢ tape, olsan ci,‘l‘-oloﬂ or other ;uiulmt sstertal,
al 3)Wethu1nmgomm1mocm,n4mm
| the valve mechanisn is ﬂmhn& on all mj‘blv mm; aﬂ
| whether any oorroeion tmu oan be deteoted vader the mtu-
. | tive ocoating. o
| - If corrosisn is found, a atatement unhni‘d‘ ’hl.m ' }
up bty a speoial omiu!.on, aud further measurss bs ﬂW,
to be applied to all onginu stozid, deperding on m chareoter |

o‘:r
- feze
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115,
lerres 0 carinrion,
f oo sroaion 1a found en the enginas insypected, ihe
oomalssion wiil deciie, depsndimg er the storage oconditiums,

wvhathey stori:; o the entire

let af engines 1s to be continu-
¢ without resluahicg till the next seheduled 1nspeetio§ or
ra3lushing 1s ¢tired,

EublLer yarts and hoses muat be protected againat Jubrl -
cents, If slushing cowpound, keroxens, Diesel fuel or gasoline
Zets onte their rurface, remove it with a clean ary cloth.

Every schedulesd inspesetion or reaslushing should b=

sntered in detall in the rngine Report Tornm, and duted.

<rgpering the Elwshing Gompeupd.
%o prepars the slusking compound mix equal portionn of

gun greage and aviatien eil. The quality ef both should bs

tcru.ticd W a lrheratady, to make sure they are suitable for

ll‘mhtnp The cbmpenents should be abeelntely free of any aoid
“ nelisture.
m;ﬂq-tuu presant in the lubrisants can de removed
" % hoating the latber te 110 er 120°C for 1% -

2 hours (until freth Aisappears).
A speeilal oleun comtaines should be mvailable in the
lwra.n m for preparing, dehydrating and heating the ludri-

.{J \ﬁn‘. Stapm or electric ourrent sheuld We uwsed for heating, as
A ' iﬁe lubricant is liable to aarbomise when heatnd over an open

N N
LAY N

| tares

he slushing compound recevarsd W draining in the

% A%irse of the slushing procedure can be re-used.
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) _,;,. Hhd - , - ) 1‘lU TUREIGN Ulbbl:M
g’lé; ‘l : ) 4 ; ;o S Appenﬁix He.a. s i 1“
d ~'»w” Fs’“'-: S L o 4 ,
Frad o mmugmm» QN uwoamcmmm I { 4
BN R _'; R smm"]gn E!{"IFRI.Ei : : g
;"E:» B I I A ‘ ' ' ‘
‘?. i: .'I . . " '-,‘. .
b " Storing S :
‘§ : | o New ‘baft«rios, vhioh have not yct been in aervioa,ahoul& ,
‘ E be atored in &rz storage premiaea, preferably heated in wintera 1l
The batteri»s ghould Ye arranged on racks, in norma.l positiaa- ;‘ r
| 1 g ‘e 0ell pluga should be- uorewed tight. ;he eealing d1so0s ammlt
. ’remin :Ln 1,13“, and’ the battcrv terminals 'be ooatad with B
T potrolatmn and wrapped with wax ‘paper. - o E i
- The atomgt. peri-:d of ‘batterie& in dry sta.te must not ex- 3
| oeed two JOaYE. S x_’! }
. T , . - d l '
Y TE Bai.teries whioh have alremlv been in use should be treate il
| as followu before ‘theye are put into the storage: they should H
te be brought!
SR N the Jevel and density of eleetroly N
Pl (B fully chezset, lugged, the battery \:'tt \“‘
ca ] :to ‘the normal values, the cell oovexrs be plugged, il
" ' 4 interceil) connections | |ih}
- - gurfaces be wiped dry, the terminels an R o };E
lbo claa.ned a.nd coa ed with petrolatume . = o T '{'1‘;11!
il . ;’o. . f
rl " Batteries which ‘are stored Tilled with eleotrolyte, should | | i’~‘
"‘bc cmged up #t monthly intemls with 82 ourrent: and onoe 3in \, \l
1] - ing oyole (ame e
} ' hme months be au‘ojeoted to a cheok-—and training -7 o a\ i
Y | : ‘belm nn;Mr '“Charsing Batteries in Service'). R H"i; l
5 1 ries 74lled | I
‘i ; % A1 The ma-.xirmm storage dura.tion a.llowed for ba.t’to i o i m“
‘.f 1 : - . . ...:.1. j
o b -with elootrohtc 18 one year. l:l't
I‘ "} i ‘
| - SR
i. wiag the E‘L_Otl_l‘?_.lm L ! '1
| : are,or | |
% ]\ : Ei'eotrélyte oan be pre?ared in a hard-rubber, tonevm#h | ‘
) Ao . tenoes ahould any 1ron,c°PPﬁ': ,
‘ ,gontaln r..Under no oirouma J 4 I
1 - g,l:a.ae.“n "? SRR _ L
- “! & -. _ } ';':’.. ‘ . k l ) é:r A‘;? i l' ._|
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: ? i ‘ ' i
: .or leaﬁ ve&se]}: ba a.pplied for thia. Ths eleotro],yt« should havé 0X1
N B il

a apeaii’ic e;rewify of 1.1..0 et 15°C, and should be prodnced YWy
-pburing battory ‘grade sulphurio acid (USSR Stamdard TOCT 667"
'hl) :Ln‘t;o diatilled v:ater, and naever vice-versa. -

N K

! g gr‘"“, y._i'"z‘ 1. Remember, when checking the .peufic gravity

PP T LR YOS S R, P
v oTr Lt

f , ,\ of electrolyte, that the apeoi‘to gravity de— r

‘ ,J .':Zoreases vy 0.0007 if the temperature rises by

3 ';;;'. r‘: ,l"Cv, and vice versa. 15°C 18 generally aosept—
-l . s “ed ap a rc_:tefenoe temperature. o ' ‘

{

] i S 3
4 R 2. Under no oircumstances sheuld commeroial (noen-
j e

3

f

1o ; pe it "‘“bexttm) sulphurio acid be used in the !
1. i ,f.f_;‘,:,.ﬂ'batteries. ‘ :
Jcdd i TU3. Ifno distilled water is available, melted . | |
j \ ‘ ‘f,":"‘ ;?'J.olean.snow, or rainwater nay dbe appl_.ied., pro- Il |
AR “ ﬂded that the latter is not coldsetsdifyem ~ |
‘ : o ""J' dron. roofs nor in ferrous metal oontairers.
i ‘ B The prepared electrolyte should be e00l-|

ed down to 25 or 30°C beforo it is poured mto o

£

% . ~'-"A:"’ toa

1 PR the battery cells.
!

NN Pirst Chaxge and_ Discharge S
f».u:fk 't 'E‘J K : .' e Bogin to charge the battery -only 4 heurs ai‘tor the | &
s D -
: f*'sf ‘cells have been filled, and be sure that the temperature of the g
I B il . g
.{ _-f’;e!éﬁi}g :. 4 ' leotrolyte does not exoeed 35°¢C at that momento ".'Ehe leval oi-:. :
l | b electW)lyte in the oells ohould be 3 to 5 mm abtove the ha.rd- R |l
oy o] | |
;- “"Q I rub‘bnr proteotin{; plateo ‘ S : - : L "f‘:
l‘ B . I * 2. The first charging, as well as all follov:ing ones, ;
o bl k
o ’ .s..eulﬁ be carried out im two curren’c. steps. lst-sta.ge current is 1l
4 i e Anals 3
% 4 _to ba used Ior enarp‘l.ng to & voli.a.gc .ei’ 244 at f.hg tem ol 1
? . ‘ 1 . . .
. S . SECREL i e L
[ 4 S . NO _FOREIGN. DISSEM—— : e
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2 o - 50X
‘q:;t.' os'b of thm Ml‘la.,‘uter thia the ourrent 1s to be roduoed ‘l

k;.mi tb.i'ﬁf ha.rging t.o Bé omntinued o.ml oompletod with an—ftuge

Py L S
! . L
Y] - ;
(7R Y “,'y ‘W .

,';‘ha lat-atu.ae current"io 'be uaeﬂ for mitio.l oharging’
’E,.u" 2 \g:bren battory 13 aA, &I\ﬂ the 2n&-stago wcnt 15 KA.

) . s

IR . v
P

14

ﬁ‘h tat&ih char,;ing tm w Irom 50 to 75 hours. R,
. *'Whilé'"‘é;mi‘éinz tho ’oattoriea, ‘soe that tha tompera- g

- — Y
N

he elootro],vte 1nai.<!a the oclls does nof rise a'bovo

u,

: 5°‘O. S‘hould ,tt exono.d this limit, raduoe the curront, or switoh

P
. .
Rs "- g '|

i aleu’;;éowte s mh’an 35 aad:40%C

-"91 R

u

P T

¥

1

|

o "’ .Suo'aﬂ.d t.he olootro;h‘te level fo.ll 1n tho course ot
S "ms.ko 11: up to norma.l (3 td 5 mm '\bﬂﬂ Pl“m'“ti-“&

e A.»\_

,-,oh&xgmg D o
x;y' aaam uaumn n.tar Onh, saa, not any oo

)

’Be'ving :'.t:tarteﬂ"“'o ohiu:ge 8 ‘lm.ttery evexry 3 or h houre

A e hoor& ‘book the 'mltage at mdiﬁauql oelin

soiﬁ.o
3R l‘(\:-'\ o A 'thc. om@ns ‘ourant.)’ ag Vell as thﬂ ap

N R P Ny te. Latcr, vhen the oharg-
'y -n:r elaotroJJ .

t ‘gnd_.utompnfratur I

_f ‘-‘ \4 o vow Tt et

m a'bove Values every hour. .

woe:ro 1ts cndl, moasure
: :"ﬂxe end of the ﬁ.rat

’ﬁ'a.ida;emmed by abunaum ga.aem; 1n:all - m
grawi’cy of.‘ elootro.qte and volt,age

ohm‘zinf vm;n an-sta oixr;'enf,
battery 00118,

.

: WVE mt for two houta. S
| '&na‘ ]F‘m&mim com"" . :m:e at.the and of tho

' N winy ~h~=2| .Ii th.ﬂ swum @aviw Qf a],aom

i K ?"""5",'!"““*“ T Ao .not exoecd 1.2w0 0 1.260, don‘t ommgo 1t

B L) "’Bara@_x}g, pos’ ot o miin

S 4 i o R énd&xéu;: ﬁmm.‘-’so mr, bring 3t om o
‘ ‘l o i il 260 'bb' oﬁ sﬂno eloctrolytc fron the oells,
! \ and - ‘3-~ ’
L B
nds | jF l :
. h ., ‘
v ' —_—
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fe e Y
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dins dist:u.lcd m‘cor mtaad. SN L i §9X1 ¢

iy

; ‘.s
]

nnd =.M

s ‘ ‘ﬂ ;"ﬁhe epooi.ﬂc p:avity correction shovld Yo made v'i.thout' L{ °
. : ELte;L'ruptiits the 9mgjjg current. Caxe 6hou1d be taken to "

5“ ul; g t}, ;obo;rm exaoﬁ.v tlw oharzin& oomplo‘t'ion’ Wmvtmﬂ | ."‘Gnu"n“ f!
;i; ‘ * '-, ahen m ms ?mg.raph. - - g“
‘ 1) ; ’1 “:’ ., 7, Upcm complction af the lst cha.rging, let tne g .

i.jvij‘?‘:: | _‘ ' .: ﬂ};{tery nndergo a oonttnuaua_ diaoharse with 11.25. (Jo-hour
55\;&;" i :ndinoharsé mte) S ‘!
¢ i*ei’ Lo fmm _gugoha.rgipg #hould be disoontinued .as soon as the 5 {
%, h‘ '?‘in E ; “m tn, a;t'.laaa‘t one’ o:f the ¢ells fa.lla to 1.TVe :\1
..";?‘L # {‘ .5.-"3.;, ”~ ‘ wmg the 13011&:&0 "oycle ewry 2 houra check snd \l F
E""’ \ | e:n‘ml"in tho mo sl hook tha cell voltage, surrent starting and |
?Jﬁ} b rimrr:xytin& ti.m, md. apooitio gravity and tempersture boz . ”1
lﬁ Jr 1 :jbl pieotréﬁ'ta 5 pf- the ond o:t the disoharging oycla. neko t cao‘ ‘
F' { ; ]. u y at the sml ot' the oyoles R :‘ |
- | o

i "; ' : ¢ . "‘" A :Z.;'.“"_'"'h " " v . . ! S . ' co. - : - . ‘
! 3 G SIRCII ‘ 4 [+) ‘ - I}
P S MLW 11 zolwiing wness smmld ve il
I'%; { PR S'. Tho ueoond. OWSM &nd a L
S I R R ¢ 1st stage =" |l
. T nth the_ zonowinz w0 o\u-rent ntages < anpare="’ 1
o] ERET PRI - 8. tof.na. quntib' of empere= 1l
A zxmas m 2ty g}eae €A, The ¢ A
| I I i thm“aoo and aao. ' 1; ‘;
. T S0 S ' ment |
b ; T " "1:, chmgp.ng ‘over to zad ataze dn&rgins ° \.
3 ) o) sh.ou.'m takc pla.cl an' soon a.s the ooll _of : .[l\
't . . OB‘ 1
‘§~ ke t,crnﬁn#'_lvvolma wh“ 204V =m ‘ ;
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y normal operation
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