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{ :
; This book gives the basic rules of -}at.or operation of sutomobilss, the opers-
b E}gtm conditions of the individual units m mechanisms of sutomobiles in winter, and

11— the necessary msasures to maintain their oftiohncy.

i _ It gives recommendations on the use of the fuels, oils, greases, coolants, and

ba if brake fluids designed for winter use and indicates their effect on the operation of
1% :_.‘. e mt.cmﬂlo. It presents methcds of facilitating the starting of & ccld engine,

5 and discusses the features of driving an sutomsbile in winter.

2, The book is written for drivers of class I, II, and III and msy be used as a
, textbook for amateur drivers and the juniof technical personnel of automobile trans-

r portation enterprises.

Reviewer, D.P.Velichakov, Candidate in Technical Sciences

Editor, L.L.Afanss'yeva, Candidate in Technical 3ciences

_Editorial Board for Litersture on the Automobile and Tractor Industry

©"__ Engineer V.V.Broksh, Chairman of Bditoriel Board
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‘ | The mass production of sutomobiles of modern USSR makes and the extensive

\ development of the Stakhanovite movement in automobile transport has prompted the

¢ " Mgscow Central Drivers! Club and the 3tate gejentific and gtate Publishing House

" Mashgiz to arrange for the publication of a series of books "Helps to the Hundred-

_ Thousander Driver.

:1 Each bock covers questions connected with the operation of one of the new

" makes of Soviet automobiles or is devoted to 2 detuiled discussion of some problexm
of the technical operation of automobiles or of the economics of +puck transporta-

_ tion and of drivers! labor unions. The books are intended to help drivers to raise

" their cultural and technical lavel and improve their eccnomic xowledge, as well 33
to attain high productive results.

The authors of each book are govemnt-omployod engineers and Stakhanovites

of automobile transportation srganigations. The Stakhanovites contribute their

" advanced experisnce to the book and guide the discussion of the meterial to make il

acossaible to the driver. Their co-authors, the engineers, suppiement and edit the

materials in accordance with data of science and technologye
The manuscripts prepared in collaboration with workers of science and preduc-
tijon are then given & preliminary review and are discussed ab conferences of acti~
vist truck drivers and tachnical-engineering workers. The authors took the princi-
) pal coments nade bY the participanba in the discussion into account in the final

; v-,‘drafts of the manuscripts.
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INTRODUCTION

bl The operating conditions of automobiles in winter differ syt lantially from

Co
it those in swmmer.

i At low temperatures, strong winds, smow drifts, when lays:u o 1ce And e

form on the roads, there are many difficulties in the operation of automoblles,

When the automobile is parked in the open, without a garage, and &lso after

prolonged standing on the line, the starting of a cold engine is difficull because

of songealing of the oil, interference with proper formation of a combustibie fuel
iy ‘ \ bni.xture, and poorer spark formation (ir. carburetor engines). On icy and snow-
4 coversd roads, travel at high apeed is difficult. Unplowed country roads become
. g 3. c difficult for an automobile to pasa.

In winter, wors fusl 1s consumed than in swmmer, Lecause of improper formatlion
of the fuel mixturs, increased heat losses of the englue, increased viscosity of
the oil in the engine, transmiseion units, and chasais, and alsc hecause of the
poorer traction bstwesn tirss and road.

The parts wear out faster at lower engine operating temperatures, and during

starting.

;and the elactrolyte in the storage battery will freeve. 1f the driver is not care-
* i Ltul enough, this may lead to complete breakdown of the radiator, cylinder block, and

Zn;rlifr\dor heads; storage batteries frequently fail bacause of freesing of the
e j alectrolyte.

e R S
oy
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During long parking there is danger that the water in the engins cooling system
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|" The work conditions for the driver ure likewise impaired, due not only to the
b _.above conditione but also dus to the fact that daylight is corsidersbly shorter and
“ithe visibility in driving poorer.
Inexperienced drivers who have not pfoperly conditioned their automobile for

j winter operation have an additional difficulty:s The need for making repairs in the

cold, and often in the wind and snow, when trouble occurs on the road {as shown by
experience, trouble occurs more often in winter with poorly conditioned cars).

Howsver, the axtensive experisnce of Hundred-Thousander Drivers shows that

n under severe winter conditions, the use of modern technical measures and strict
‘ observance of the rules of winter operation will permit high quotas of fulfilling the
Transportation Plan, dependable and trouble-free operation of the sutomobile, con-

" sidersble saving in fuel, and long runs between cverhauls.

The experience of Hundred-Thousander Drivers under conditions of a winter
lasting 24,0270 days, at a temperature of -70°C on some days, may serve as an SXam—
ple of such worke

For example, M.Ye.3emenyura, Bundred-Thousander Driver, working on a 21s-15C

‘ truck, had the following productive indexes for nine months of work, including one
_winter: _
cefficient of truck u?;ilizatit;n Ca 76
Mesn monthly productivity of truck in ton-xilometers 14 600
(175¢ of Plan)
Mean monthly fuel saving, in liters 228

Maan dajily run, in lm 185

These indexes indicate that, Comrade Semenyura, under severe climatic condi-
tions, still achieved fulfillment of the Plan, obtained saving in equipment and
mterials' despite this fact, the ‘results of his work were not inferior to those of
m dnnrn,vorking urder considerably milder climatic conditions.

A socillist attit.ude toward work, knowledge of the latest achievement.s of

STAT
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Soviot automobile t.echnolob, initiative, inventiveness, and exchange of experience,
,d.vo brilliant results in the work of the advanced workers in automobile transporte.
In their practical work, Hundred-Thousander Drivers arse guided by the histori-

cal speech of Comrade Stalin at the First All-Union Conference of Stakhanovites:

"Now, let us look at the Stakhanovite comrades. What sort of people are they?

"l‘hcy are mainly young or middle-aged working men and women, wsll-trained people and
” *ochnicall.y skilled, showing axemplary precision and accuracy in their work, who
know how to evaluate the time slement in work and who have learned to frigure time
:nob only in minutes but eve:n in secords. Most of them have had what is called mini-
" mum technical education and continue to supplement their technical training. They
“are free from the consarvatism and stagnation of cartain engineers, technicians, and
v managers; they march boldiy forward, surpassing the obsolete work norms and setting
' up new and higher ones. They intrcduce sorrections into the planned power and into
‘t.'ne econcmic plans drawn up by the leaders of our irdustry, and they supplement and
guide the engineers and technicians. Often they teach them and prod them, gince
they are people who nave fully mastered the technique of their work and who know how
to extract from technology ¢he maximum obtainable® (Rib1.20).

This bock, one of the series "lelps for the Hundred-Thousander Driver™, uses
the experience cf advanced drivers, the recent accomplishments of Soviet automotive
technology, the work of the Central Research Institute for Automobile Transpert

o (TSNIAAT), and many other data.

Besides giving practical advice as to maintainance of reliable operation of the
truck in winter, particular attention has been paid to explsining the causes res-

friculty of winter operation. If the authors! opinton, this will

. make it possible for s driver who has assumed the socialist obligation of becoming

- u Hundred-Thousander to understand the essential nature of the phenomena taking

phce jn an automobile in winter, and will enable him to manifest initiative in im-

proving his methods and technique of servicing and driving an automobile under dif-
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T 74eult winter conditions.
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b PREPARATION OF THE AUTOMCBILE FOR WINTER OPERATION

- Procedure in Preparing the Automobile for Winter

In winter all iroubles and disorders of an autcmobile are considerably more

-.frequent, and usually lead to more unpleasant consequences, than in summer.

‘ Increased wear of the crarkshaft bearings is dangerous in automobile operation
during any time of the year. In winter, increased wear may lead to even more rapid

failure of these parts.

Por sxampls, in starting a cold engine, so long as the oil has not warmed up
and is not supplied to the clearance in sﬁfﬁciant quantities, the bearings will
run with an inadequate amount of lubricant, or even entirely without it. This may
result in rapid wear, and in some cases the bearings and crankpins may be ruined

' (vy seizing).
When the cylinders, piston rings, and pistons are badly worm, with unadjusted
- clearance between the valves and the push rods, the engine usually starts less
easily than when these parts are in good order. In winter, when it is difficult
enough to start a cold engine even without this, defective conditions that make
starting evern more difficult are impermissible.
Various troubles in the electric equipment are more frequent in winter than in
summer. Slight current leaks or loosening of electric contact in the low-voltage
; circuit may remain unnoticed in summer, but in winter, when the capacity of the

- storage battery dreps and the spark, in starting the engine, is weaker, such leaks
. gake it hard to start the engine, Current leaks in the high-voltage circuit are

5 STAT
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l “V'st4ll more troublesome. frouble in the ignition, generator, or 1ighting system, not
1

]

1

‘1

| '

‘ v_w‘;,qomotod in time, may cause long halts on the road, and in many cases may make it

' necessary to cell for technical assistance and have the automobile towed to & garage,

Such sxamples might be continued indefinitely, but those given above are enough
" ! to warrant the conclusion that trouble or increased wear of individual parts will
s.

I

" lower the reliability of operation of an sutomobile more in winter than in summer.

. . “: - Por this reason, before beginning the specific preparation of the vehicle for winter
operation, the general condition of the working parts and mechanisms mst first be
vcheckcd, and, wherever necessary, the required overhaul and adjustment mst be done.

The specific prepsration of an automobile for winter operation has the object

of ensuring its reliable operation and travel on winter roads., It is designed to
facilitate the starting and running of a cold engine, to save fuel, to reduce the

" wear on parts, and to eliminate the possibilivy of {reezing of the cooling system
and storage battery.

Por this purpose, the cooling system, fuel supply system, and engine lubrica-
tion system must be checked ard prepared tor winter, and the engine warmed Upe The
parts of the ¢ransmissicn system must be flushed and the oil charged, and the steer-
ing wheel, brake mechanism, and chassis checked and ad justed, Particular attention

— ) . must be paid to the slectric squipment ard storage Sattery. The cordition of the

cab in trucke and the body of light automobiles must alsc be checked and the wind-
' shield wipers adjusted.
All the above measures relate merely to the preparation of the automcbile
| jtself, and do not jnclude additional squipment for facilitating starting of the

cold engine amd increasing the road ability ond safety on winter ozdse

The Bngine Cooling System

The temperature of the engine, which, particularly in winter, has an important
{ i+ .effect.on fuel consumption and the wear of paris, depends to a considerable extent

.on the good condition of the cooling system. With the cooling system in good order

b
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v
%hh. engine does not overheat and will not be overccoled, and the temperature of the

iutor leaving the engine is kept constant at the level of 80-90°C.

The following are the principal troubles that most often affect the normal oper-

ation of the cooling system: clogged cooling system, extensive scale formation,

4

f
t
I
‘a
4

= leakage of the coolant in the flexible hose, incorrect adjustment of the fan belt,
v fineomct operation of the thermostat.
‘ As the engine operates, the cooling tysﬂem becomes clogged with various water-
deposited impurities and with rust, which interferes with normal circulation of the
_liquid. When working with hard water, scale is deposited on the radiator walls and
in the engine water jacket. Scale not only impairs the circulation
the system, but also decreases the ef ffectiveness of the engine coolant, since its
thermal conductivity will be lowered.
As & result of the Iouling‘of the cooling system and of the depcait of scale,

the circulation of the ligquid is impaired, causing the engine to overheat, while the

radiator will become overcocled. In summer this leads tc a drop in engine power ard
excessive fuel consumption, while, in winter, i1t alsc may result in freezing of the
water in the radiator.

1t is therefore desiratle to change the water every two or three months, and
before beginning winter cperation it is compulsory to flush the cocling system.

If the scale deposits are not extensive, the system is flushed with water.

a The best procedure is to flush the radiator, engine water jacket, and body heating
system separately, by passing a stream of water through these parts for 10-15 min.
in a direction opposite to that of normal circulation, as shown in Fig.l.

Still better results may be obtained by injecting compressed air under a pres-
surs of 1.5-2.0 atm (no higher) together with the water. A special cap is used for

- this purpose. One hose for the water from the water line and another hose for com-

; pressed sir from the compressor are attached to this cap; a set of special extenzion

ihous, used only for flushing the cooling system, must also be provided.




Declassified i - iti :
‘ ‘ ssified in Part - Sanitized Copy Approved for Release 2012/10/23 : CIA-RDP81-01043R001200220001-9

g il B 1 B

In the engines GAZ-51, 213-150, GAZ M-20, 215-110, in order to obtain uniform

B | cooling of the cylinder block, the water is supplied from the pump to a water mani-

Efold provided with slits facing the exhaust valves. On each flushing of the cooling
.| system, thie manifold must be cleaned with wire hooks or go-devils. If the pipe 18

bad.y clogged or rusted, it must be removed from the block and, depending on its

i " condition, either thoroughly cleaned or replaced by a new one. 1f no ready-made
pipe is available, it can be assembled from a sample or from a drawing, using gal-
vanized, lead-coated or tinned sheet iron 0.5-0.8 mm thick.

1¢ there are considerable scale deposits in the cooling system, the deposits

cr

must be loosensd and partly dissolved before flushing. For this, a heated solution

" consisting of 750-800 gm of caustic soda and 150 gm of kerosene per 10 liters {one
tub) of water is filled into the cooling system and left for a few hours, usually
overnight. In the morning, the engine is started and run until thoroughly warmed
up. The solution is then drained and the system flushed with pure water and scaven-
ged with compressed air, as indicated abcve,

The use of caustic soda soluticn 1o scftaning scale in engines with a ¢y linder
head of aluwminum alloy is impermissible. In partiasular, the Zortkiy automobile
plant forbids flushing the GAZ-51 and GAZ M-2C engines with alkali solutions, since
the aluminum cylinder heads of these sngines may te damaged, In such engines, scale

can be removed from the radiator with this solutioen only if the radiator ig first
" disconnected from the engine block. The scais can be removed from the water jacket
of the cylinder block only when the engine iz disassembled for overhaule.
+er flushing the cooling system and removing the scale, an extremely careful
inspection must Le made Zor water leaks and their location.

Leaks of liquid make up 30-35% of il cases of cooling-system trouble. Frac-

. tice shows that in winter about 50% of the coolant 1osses from the system during
the operating time of an automcbile are due to leaks through lcose hose connections

,,a‘m‘.lhwat.or pumps, CTacks and damage to the soldersd spots in radiators, etc,, while

classified in Part - Sanitized Copy Approved for Release 2012/10/23 : CIA-RDP81-01043R001200220001-9
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(4]
Fig.l - Diagram for Flushing the Cooling System
a) Flushing the radiator; b) Flushing the engine water jacket; c) Flushing the

heating system of the body; d) Water; e) Air; f) Thermostat removed.

L
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O:;{ho-hiﬂ sscapes through the inspection pipe or the valve of the radlator plug when

't-ho wator forme a deposit due to engine overheating, and that only an insignificant

P{ amount is lost by evaporation. Thus, when leaks in the cooling systes are entirely

,

~_; absent, and the driver maintains the required temperature with a running engine, the

| lesks of coolant and, consequently, the quantity of liquid that must be added to the
radiator, may be very insignificant.

On the other hand, considerable leaks from the cooling system while the auto-
mobile is running will cause a drop in the coolant level, which interferes with
normal cireulation of the liquid and, at very low levels, may 1msad to overheating
the block and cylinder head and to overcooling; in very cold weather, this may also

>, iead to freezing of the water in the radiator, especially at the bottom. It is more
convenient to find the water leaks when the engire is cold, since, when it is hot,
_a slight leak may paus unnoticed, owing to the rapid evaporation. Some spots in the
‘ cooling system are hard to reach for direét inspection, and it is therefore advis-
 able to leave the automobile overnight in a clean place in the garage, and then
check the floor for traces of leaks in the morning.

Leakage of water through the stuffing boxes of the water pump is often observed.

In the engines 2I15-5, GAZ-M, leaks in the water pump are eliminated by tighten-
ing the spuffing ruts. If further tightening does not eliminate the leak, the pack-
ing of the stuffing box must be changed.,

The ernigines TAZ-51, ¥-20, and ZI5-120 have a self-tightening stuffing box on
the water pump, congisiing of a rubber cup with strivs, textolite disks, and a com-
pression spring (Fig.2). The stuffing-box parts are interchangeable in the ZI5 and
GAZ automobiles. Leaks with this design of stuffing box result mainly from wear of

 the textolite disks and are detected by the sscape ol water from the inspection
_ hole (16) in the barrel of the pump. This leakage cannot be stopped by wetting the
- insulating strip, since water would reach the fan bearings and ruin them. To stop

vfthebleukngé, the water pump must be removed and disasgsembled and the textolite disk

10
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. and rubber cup replaced. 1f the textolite disk is only wlightiy worn, it may be
used further by placing the unworn side toward the face of the barrele Disassenbly
and reassembly of the water pump require great care, the use of 8 stripper for the
,jfln boss and & hand press [or removing and {nserting the fan shaft, and must there-

. fore be done in the shope
The so-called n{nternal™leaks through a damaged pasket or crack in the inner

wall of the water Jacket (Fig.3) constitute a still greater danger for the engine.

12

\ v
s R B 15 % 13

Fig.?2 - Water Pump of the M.20 Automobile

1) Cylinder head; 2) Bypass for water to reach the pump with the +nermostat valve
closed; 3) Impeller of pwap; 1} stuffing-box apring: 5) Rubber up o7 stuffing box;
) Textolite sealing disk of stuffing boxy 7y (i1 shutter; 2y vater catch Tings

9 ) Bearing; 14) Opening for cheexing jubricant Leaks Crom pums parrel; 1l) Fan bess;
12) Ping 13) Shaft of water amp 14) Stuffing buxes; 15) Cpening for checking luv-
ricent leaks from bearing strips; 16) Cpering for ~hacking waler L&&#S through

\

stuf fing box; 17) Check ring of stuffing box; 1R} Hoop of sta Tin

pump barrele.

Ir penetrabed into the combustion chamber, water oT antifreess makes 1t extremely

11
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ngine, and if the quantity of water {g corsiderable, start-

]
w1(!54’1‘1&\:03. to start the e
alls and entering the crankcase,

im is impossible. Mhen reaching the cylinder w
L.
water forms an emulsion with the oil, leading to increased wear of the engine parts.

¢
nce of water drops on the sparkplugs

Intemal Jeaks can be detected from the prese

imd in the crankcase oil. To loo8te the place of a leak accurately, the ngine must
3

M‘bs disassembled. In the best case, the job can be limited to changing the gaskel of

-the cylinder head. In the case of a cracked block or head of the block, the part

If the cracks are small, an emergency measure of

-
i e R S

% " must in most cases be exchanged.

_some automcbile mechanics is to £111 the cooling system overnight with a weak solu-

tion of copper sulfate which coats the crack with a thin layer of copper. But this

’ vi‘mpthod does not give good results in all cases, since the copper is deposited only

unoxidized ) surfaces ard since the incipient crack may contirue

ck may be repaired by welding, bonding,

" on the fresh (atill

to grow. Small axternal cracks in the ble
insertion of a wedge, or by coating with a litharge-glycerol paste.
If the fan belt is loose, the circu-

1ation of liquid in the system may o ve p
and its cooling in the radiator may be
insufficient. In operation, the fan belt
loosens and begins to slip. Besides im-
parring the circulaticn of water and Te-

ducing the flow of socling air through the

radiator, a slipping ran belt also dimini-

shes the generator charging current.

The fan belt in the automobiles

Figed - Internal Leaks of

GAZ-MM, GAZ M-1, GAZ-51, "Pobeda" and

Coolant in Engine,
7215-120 is adjusted by moviny the genera-

tor, while on the ZIS-5, z1s-16, and YaG-6 the adjustment is made by a screv instal-

1ed in a bracket and screwed into the fan shaft, When the fan belt is squeezed bY

12
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~!the thumb midway betwsen the pulleys (with u force of 3-4 kg), the helt should bend
{

;‘iby 12-20 mm on the GAZ engines and by 10-15 mm on the 2I3 and YaAZ engines., Exces-

i

'sive tightening is also harmful, since {t increases the wear of the fan and of the
... fan and generator bearings. 011 on the fan belt must be wiped off with a rag or
. cotton waste, moistened with gasoline.

At the same time the fan belt is checked, the condition of the fan blades and
the firmness of their attachment to the boss, as well as the clearance betwsen the
shaft and bearings, should also be checked, and, if necessary, proper adjustment or

repairs should be made,

The cooling avstem of the

engines are equipped with a thermostat which automatically regulates the circulation

" of coolant according to its temperature. Figure & is a disgram cf the installation
and mechanism of acticn of the engine thermostat. It corsists of a hermetically
scldered corrugated brass cylinder (1), filled with a mixture of ethyl alcchol and
water and soldered to the bracket (2), which is attached tc the body of the ther-
mostat (3), and the valve (L) connected with the cylinder by the rod (5). At a low
temperature, the thermcstat cylinder is compressed, and the valve is held against
the body. The coolant liquid in this case rasses from thre engine water jacket
through an opening in the upper part of the thermcstat valve ard through the pass
in the cylinder head and cylinder block into the water rumr, withcut entering the
radlator.

A3 soon as the ccolant is warmed tc a temperature of £8-729C, the thermostat
cylinder, under the sction of the expanding vapor of the liquid, begins to expand,
raising the valve and permitting the liquid te flow from the engine to the radiator;
at 80-869C the valve will open completely.

With the thermostat operating properly, there will be rapid warming of the
coolant after the engine is started as well as constant maintainance of normal tem-

, ﬁeratﬁre in the engine during operation. Some drivers, fearing that in verr cold

B Doclassified in Part - Sanitized Copy Approved for Release 2012/10/23 - CIA-RDP81-01043R001200220001-9
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»~[wuchar, the water in the radiator may freoze while the engine is warming up, reuwve
;t.ho thermontat before the winter season. They should not do this; when the engine
k' is well warmed up, & point that will be d{scussed below, overcooling of the radiator

; £t .
i _iand freesing of the water can be avoided, and if low-temperature coolants are used,

|

i b
LRI

1 '

k ‘ , | Pig.. - Diagram of Installation and Action of Thermostat:
a) Valve closed; v) Valve openhe

1 - Cylirder; 2 - To yoke; 3 - Pody; i - Yalve; 5 — Rode

the danger of freezing is entirely eliminated.

The simplest check on thermostat cperation may pe made by touching the radia-
_tor: When the engine is warming up, the radiator should be cold; wher the warming
i ) up is completed, with the pointer of the water temperature ipdicator in the engine
! ' water jacket approaching acec, the upper tank of the radiator will be hot to the
t touch.

Proper functioning of the thermcstat can be checked more accurately by heating
it in a vegsel with water, as shown schematically in Figede

Leaving the thermostal in ita position, it must be inspected for integrity of
its parts and firuness of the soldering. Dirt and scale must be cleaned off with a

. , c : wooden rod, and straight position must be checked., Insertion of & rubber gaskel

1L
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k; . between the guide valve of the thermoshal and the branch pipe of the cylinder hesd
1]

1

The cooling system of the engines
1 GAZ~51, wpobeda®, ard 713-120 18 airtight,
‘{,e., does not communicate with the atmos-
phere. This i8 ensured by 2 suitable de-
sign of the radiator plug, which has two
vaives: 3an cutlet valve, cpening when the
pressure in the cooling system rises .25
to 0.35 above atmospheric, and an inlet
valve, which prevents gverpressure in the

radiator on condensation of vapor in the

systen, and opens at a vacuum of 02 atm.

e airtight cooling system makes

Figed - Checking the Thermostat

it possible to raise the engine tempera-

for Proper Functioning by
yure, since the contained water will
Heating it.

gtart teiling only when heated Lo 10e°¢C.
1f the engine is not overheated, however, there will be no poiling nor 1osses of
water. The valves of the radiater PIMR operate properly only if & river gaskeb is
jpeerted in the radlator neck, and 8 rubber zasket iy the varrel of the plugs These

“ gaskets must be periodically inapected.

Warming the Engine

Proper warming of the engine and correct adjustment of the quantity of cold
air entering through the radiator mekes i1y possible, aven in very cold weather %o
maintain the temperature of the air in the space unde 1he hood at around BC~LCPC
v‘when the automobile 18 running. This ensures good quality of the fuel mixture
*mi arriving at the engine cylinders.

In addition, & heated engine freezes considerably more slowly, and therefore

15
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0.
.1t is impossible to obtain normal tamperature conditions without these, since a

‘ _.11large amount of ccld alr enters the space under the hood at all times, bypassing the

4.
") radiator. It is often precisely this fact that is the main cause of & large over-

6 !
WJ consumption of fuel, even when the automobile is in good condition and properly
-
! adjusted.
FL—
,,,,, f Before the beginning of winter the integrity of the windguards must be checked

Lo
Y

"and they must be fimmly attached.

To adjust the quantity of air aspirated under the hood with the engine running,
" the sutomebiles GAZ-51, "Pobeda®, and ZIS-117, and the buses 715151 and ZI8-155
" have louvers in front of the radiator, which can be controlled from the driver's
seat on the GAZ-51 and "Pobeda", while on the ZIS-110 and the 2I1S-15/ bus they are
regulated automatically by a thermostat, Figure fa shows &s an example the arrange-
_ment of the radiator louvers on the GAZ-5L.

The louvers and their controls must be regularly inspected and any mud ard

dust cleaned off with a brush and blown out with compressed air, and the shafts cf
ubricated with oil {cn the ZIS-110, the
spindles of the slats need not be lubricated ). The slats must abut srugly when
closed and must completely open, while there must be no large ciearances or play in
the joints of the rods and cable.
The thermostat controlling the 715-110 louvers is inspected like the therme—
“bstat of the cooling system. The louvers on the ZI5-110 and the 2IS-154 bus are
adjusted according to the plant instructions delivered with each automobiles
On a@tomobiles not equipped with leuvers, it is very useful to install a
shutter in front of the radiator. This shutter is contrelled Irom the driver's
seat by means of a cable or a stirong rope.

Figure 7 shows the construction of such a radiator shutter for the ZI3-15C

.. automobila, developed at the TsNIIATY. The shutter (12) is made of two layers of

e - W A

- #Proposed by driver Comrade Gavrilin.

SRR e
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Fig.b

a) Radiator louvers in GAZ-S1 automobile; v) System of louvers installed by Hundred-
Thousander Driver Ya.l.Titev on 715-16 Tus, 1 - Louver slat; 2 - Lever; 3- Spindle
of lever; L - Pin; 5 - Rod of louver spindies; 6 - Shaft of louver; 7-Disk;

. | ©. 8 - Cotter pin; 9 - Ring; 10 and 11 - Angles.
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_. canvas, the upper edge is wrapped sround the metal spindle (9) and is stretched

ﬂ; } tight, The lower odge 1o besded with 1 mm thick sheet iron and is atbached by two

4

" bolts to the radiator cross-pisce. The shafts of the shutter are provided with

_, frecly rotating wooden rollers (7), which facilitate its motion. The upper and

i

"\ 1ower edges of the shutter are held in place by the elastic rubber strap (6)s The

" cable (3) is used to 14ft the cover. It is wound around the guide roller (5) and is
passed through an opening in the front and into the cab to the driverts seat. When

the cable is pulled the shutter is lifted, covering the radiator, and when it is

% released the shutter {s pulled down by the rubber sLrap.

E In building these shutters it must be bornme in mind that some types of rubber

% o lose their elasticity in the cold, therefore, 4¢ no suitable rubber 1g available, it
% is preferable to install a apiral spring on the shutter,

% Home-made louvers may pe used inastead of a radiator shutter. The Hundred-

% | Thousandar Driver Ya.l.Titov installed louvers on & 715-14 autobus. Tnese consisted
% of five horizontal slats controlled from the cab bty means of a cable. It is slightly
i

i

more complicated to puild louvers than it is vo make a radiator shutter but tney

i operate more conveniently (Figebb Je
A protective cowl or cover (Pig.8) is absolutely necessary equipment for an
automehile in winter (Fig.8). when the automcbile is parked in sreezing weather,

! covers placed on the hood and the radiator about double the time required [or the
Vl'engina to {reeza, During motion the protective cover prevents high neat 10sses,

maintains normal engine temperalures, and thus helps to save ruel and reduce the
_ wear of engine parts.
3 7o have the cover effectively protect the sngine [rom heat lcsses, it must be
! made with a padding not less that 8-10 mm thick. The cover should be lined with

. leatherette to prevent it from getting wet. The cover should fit well and anugly,

‘ ) ~-tightly fitting Lo the radiater front and the hood, and the fastenings must reliably

hold the cover. The loops of the cover should be faced with sheet metal eyelets.

1e
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Fig.7 - Protective Shutter for the Radiator of the ZIS-15C:
1 - Stop ring; 2 - Suspension; 3 - Rope; L - Shaft of guide pulley; 5 - Guide pulley;
4 ~ Rubber strap seal; 7 - Wooden pulley; 8 - Gasket; 9 - Shaft of shutter;
16 - Bracket for pulley; 11 - Insert; 12 - Radiator shutter {two layers of canvas);
‘13 - Facing of radiator shutter; li - Loop. a) To driver cab; &) Cpening in casing

- for Tope, cut-out point; c) Leatherette; d) 3eam of canvas in three rows of stitches.

19
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Fig.8 - Protective Covers for Autcmobiles
" a) GAZ~51; 1 - Pin of hood; 2 - Attachment clip for upper part of canvas cover;

3 - Loop of side attachment of upper part of canvas cover; ) - Drop pin
b) 215-180; c) GAZ M-20 "Pobeda".

20
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. Folding flaps with buckles are provided in the frunt part of the protective

! radiator cover.

.
[N

’, Per the 2I3-5, ZI3-150 and GAZ-MM, the protective covers are usually made of

ot two ssctions, one for the hood, the other for the radiator. Both parts are attached
Cd

!with straps and bucklea,
The cover for the GAZ-51 automebile consists of one part covering the side and

- face of the radiator, and another part covering the hood, which opens upward,

The use of covers must atart not with the cnset of subzero weather, but con-
siderably earlier, beginning in autumn, when the mean temporature of the air drops
below +5°C. The cover should be remcved only when warm Weather with temperatures

above +5°C has become sastablished.,

Ine Puel Supply System

Trouble with the fusl supply on the road is rather frequent. In winter this is

rticularly unnleasant, since the causn of the trouble wust be found and corrected
[ ]

—
( —

0]

—_——

o/

Figed - Control or Warming of the Intake Fipe on the Engine of the MAZ-5):

A) In summer; b) In winter

in the cold, and often in snow ared wind as well, During this time the engine may
cool off, and it will then be very diffioult to start, while in atrong frosts the
water nay frevge,

Besaldes dirt and wator, whichmay get into the fuel during filling, there may

21
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‘.1;51” be mud and sediment, sccumuluted during summer operation, in the fuel system.

H
)

| Therefore, before the beginning of winter the fuel system must be thoroughly

mi%clunod: Remove and flush the fuel tanks, scavenge the fuel lines with sompresued

| _‘air, disassemble the fuel filters and flush the filter cartridges and sumps.

o Proper operation and correct adjustment of the fue)l pump and carburetor must,

" also be checked, These must be cleaned of dirt and the ducts scavenged with com-
presssd air. Adjustment of the carburator idling system is particularly important
to ensure dependable starting of the engine. The idling oporatioii, on most carbure-
tors, is adjusted by acrewing in the stop screw on the lever of the throttle pin to
reduce its opening, and by scrowing in the fuel-mixture ad justing screw. The idling

mst be adjusted in the warm engine that has reached 1%s minimum steady running
speed.

The booster pump on the carburetors KLGA {0AZ-51), K22, KQ2A ("Fobeda™), and
K2, ("Moskvich™) must be adjusted for {ncreased supply by placing the rod in the
opening of the yoke, depending on the seascr.

In GAZ-51 engines, which have & seasonal adiustment for warming the fuel admis-
sion line, the lever of the warming-up shutter must te placed in the winter position
as 5h;:vm in Fig.%. There is also a manual adlustment for heating the fuel lires in
some models of the "Pobeda™ cary thig lever is placed cn the side of the axhsust

line. The winter warming corresponds to the end rosition of the lever closest to

the blocke.

Engine Lubricating and Crankcase Ventilating Systems

The wear of the engine parts depends on the sat isfactory operation of its lub-
rication systeme

The pressure produced by the oil pump must rirst be checked., The pressures in
the lubrication system of a fully warmed engine in perfect condition are shown in
Table 1.

A pressure lower than that shown in Table 1 may lead to conaiderable wear of
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Table 1

Pressure in Lubricating 3ystem of Warmed-11

g T———

Uy Engine

Prassure in Lubricgt.ion System

in kg/cm?
i| Bngine Model Remarks
’ Normal Minisom
Permissible
"Moskvich® 200345 a0 At speeds of 30-50 jan/nr
GAZ M-20
| "Pcbeda® 2.0-140 1. The same
GAZ-51 260-L.C le% "
215-120 Reb=Lols 1l "
213-11¢ 3.C 1o o
GAZ-M 1.3-1.1 - "
2I8~5, Zi5-8 le2-1,5 - ol
CAZ-20x, - 1.7 AL 2004 rpm
GAZ-20i, - Go At minimmum idling speed

the bearings and crankrins o wear of
5 : ’

in"the lubrictating system, and to censiderable dilutic

A pressure above that indicated y be the result of closei
f may

In the winter season, the proper winter

tion system or of excessive viscosity of the oil.

the oils used are discussed i detail in the following Section),
~

Before [illing with fresh winter oil,
- engine parts,

used for flushing, since it

A low-viscosity oil

- o remove dirt and tar dercs

grade of oil

the ofl-pump parts, to a deficiency of »il

nof the oil by fuel,

23

g of the lubrica-

filled into the engine

the lubricating system must be flushed

wHia

pesits in the oil ducts, on the crankcase walls, and the

Bl Deciassified in Part - Sanitized Copy Approved for Release 2012/10/23 : CIA-RDP81-01043R001200220001-9

flushing,

» such as spindle oil 3, or a mixture of 70-80%
- motor oil & and 20-30% kerosene is used for the

Pure kerosene cannot be

would completely wash the oil out of the clearances,
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fwhich might lead to increased wear and selzing on starting the engine, After drain-

;ing the umeqd o0il, together with the vediment from the oll-filter eylinders, removing
" i the filter element, and filling the crankease with the flushing oil to the level of

l 'M_étha lower mark of the oil indicator, the engine is started and allowed to operate at
| Flca‘idling speed for 5-8 min, The oil {s then drained, the course-filter body and
;the oil ducts are scavenged with compressed air, and fresh oil is poured into the

.  system. At the same time, & new fine-filter element i installed,

| Many engines of U3SR passenger cars have forced crarkcase ventilation., Tts
purpose is to remove the exhaust gases ard fresh fuel-mixture entering the crank-

case over the piston rings, fouling and diluting the oil,

With the crankcase ventilation system in pocr operatirng order, the wear of the
} - engine parts may be 15-20% more, and the oil dilution may be 1.5 to 2 times as much
as the usual fuel content of the oile A particularly marked dilution of the cil
takes place in winter when a large amourt of over-rich fuel mixture reaches the
crankcase when the engine i3 started.

It is therefore necessary Lo make sure that the crarkcase ventilation system
is operating properly, to clean out the ventilating nipes and hoses, and to pack
their connections, Orn the GAZ~51 engine it is alse necessary teo pack the ventila-

Lion valve and its varrel.

I i . Contrel Mechaniams and Chassis

The safety of automobile operation on winter roads derends on the techrical
condition and adjustment of the brakes, the steering gear, the articulations of the
front axle, and the attachment angle irons of the front wheels, Unad ju, “od steering
gear and front axle will impair the roadability of the automobile, possibly leading
¢ . to skidding, slipping into roadside ditches, etc. Driving an automobile with unad-
i “Justed steering gear and chassis is particularly dangerous at high speeds. In these
| cases, no matter how much the driver attempts to manipulate the steering wheel, he

,will not be always able to bring the sutomobile out of its dangerous position and
‘ STAT
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7 prevent an accident,

'
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The tire pressure is also of great importance. Proper and uniform inflation of
| the tires, especially of the front tires, reduces the danger of skidding, ard of
"iragging® into snow drifts, and improves the roadability on country roads.

Incorrect adjustment of the brakes, even in summer, when driving on asphalt,

cobblestones or blcck pavements in light rain or drizzie and sharply applying the

brakes will inevitably lead to skidding. For this reason, brake adjustment, under
winter road conditions, is one of the most important factors in operating without
‘.accidlnt.. In winter ths brakes must be checked everyday, Eefore leaving the gar-

" age, after the engine has been started, the driver must try the brakes and make sure

" they are in good order,

Truck brakes must be so adjusted that the rear wheels are braked at the same
time are made tc "grip" at the end of the pedal stroke while the front wheels, with
a certain lag relative to the rear wheels, are simultaneously and smoothly braked.
Most winter accidents, collisions, and tranaport incidents, are mainly due to incor-
recily adjusted brakes and to incorrect use (sudden application of brakes).

Frequently, when the seal at the gaskets is poor and when the oil level in the
rear axle housing is high, or when the wrong grade of oll iz used, the brake linings
get oily. Oily brake linings do not provide reliable braking and may freeze [ast
in winter, due to freezing of the oil, The causes of oil leakage into the brakes
‘must be found and corrected, and Lhe olly brake shoes must be rinsed with gascline
and cleaned with a metal brush. In the GAZ-51 and 2ZI5-150 paasenger cars, the
breather in the upper part of the rear axle housing (GAZ-51) or on the housings of
the semifloating axles (ZI3-15() must be regularly cleaned out.

In working on 2 line, the driver must be sure that ne water, wet snow or mud

-.'gets into the brake shoes, since this may lead to the brake shees freezing to the

~-brake drums when parking, making it difficult to move the automobile. To avoid

.-'freeging of the brake shoes of the hand brake, leaving the brake applied on long

STAT
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{
‘stnndlng is not recommended, It is preferable to use chocks under the wheels in-

milQOIﬂ of the brake,

A hydraulic brake drive, if properly adjusted and filled with high-grade brake

L,V fluid, operates very reliably in winter. If, at very low temperatures, the brake
’

f‘podal is hard to move, the brake fluid must be checked for excessive viscosity and,

"if necessary, replaced by fresh fiuid. The drained fluid is then mixed with a thin-

ner (the type of alcohol used for the given type of brake fluid) for re-uee*.

For the air-brake drive installed in the ZI5-150, YaAZ-200 cars and the ZIS-15L

and ZI1S-155 buses, a careful check and preparation is required before the beginning
of the winter season, supplemented by constant inspection during the period of win-
ter operation. First the compressor supplying the gystem with air must be checked
for good order, and a test must be run to check whether the lubricating oil of the
wearing parts of the compressor leaks inte the air system, The filters in the air
strean between alr system ard compressor must be rericdically removed (every 500C km),
the filter body washed, and the filter element cranged. The condensate formed in
the receiver (air reservoirs) must be drained several times a day, especially in
damp weather. Despite this, the condensate may still freeze in the pirelines and
_particularly in the bends of the ripelines (ripe 2lls) in very cold weather.

During the severe winter of 134,6/195C, the MYoscow bus depot vsed the following
measures for preventing freezing of the condensate in the alr-brake system:

A small quantity of rectilied spirits wes roured intc the alr scoops;

Sharp gends of the pine lines were straightered wherever nossible;

Some 2IS~-15/ buses were provided with an additlonal zir scoor in the motor
compartmﬂnt%?

e s - s S 0

#Tnformation on theccomposition of the brake fluids is given in the Section
"Pi1ling and Lubrication of Automobiles in Winter™.

©  #eMore details on the operation of the 2I5-15! bus are given elsewhera (Ribl.21).
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E Electric Equipment and 3torage Battery
The techuical condition of the ignition dev
rmines the dependability and economy of operation in

ices and of all instruments for the

‘ electric equipment largely dete

. all seasons and under all climatic conditions, but particularly in winter.

L Interrupter-distributor, {gnition coil, sparkplugs, ignition
R generator, storage battery, and high- and low-voltage leads must be in perfect con-

dition, the connectiens must be in pood electrical contact, and the adjustaple clear-

ance in the interrupter and the electrode gaps of the sparkplugs must be within the

established limits,

A separate book of this series (B1bl.22) is devoted to the servicing of auto-

motive electric equipment; therefore, we will confine our discussion to pointing

out the importance and necessity of inspecting and accurately adjusting, all elec~

tric equipment before the onset of winter. More jetails, however, will be given on

the instruments whose winter servicing is charssterized by special features {storage

battery or generator) or is of particular importance in working at low +emperatures
(coolant-temperature indicator ).

Proper rreparaticn of the storage battery foT winter oyeration is cf exception-
al importance.

Pirst of all, at low temperatures thers is tne danger ol the electrolyte

 freezing il its demsity {specific gravi v} le net high encugh. The freezing polint

of slectrolyte at various dersities is a3

e Tattery at Various Densities

Freezing Poing of Elestrolyte in Sterage
: ) %5 -5 « PR
Density of electrolyte at «157C 1,32 1429 1.25 le2C 1.15 .12
O = T} 60 N [}
- 7L =50 =25 =1L -7

Freezing polnt of electrolyte in U

The lowest Freezing point is for electrolytes of 1.29 spe 8T« which corres-

- ponds to a fully charged battery. Irt sither increased or decreased
With respect to

from this point, the freezing point of the slectrolyte rises.

STAT
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[ (R .
.} freesing, a higher density of the slectrolyte iz not dangercus, since even pure

“;J?bcttcry acid, which is never poured into 3 storage battery, freeges at -BAOC. At
4..
_.{ the same time, electrolytes of a density reduced to 1.20 (which corresponds Lo a 50

ao !

“;jdisch‘rge of a battery with an original electrolyte denrity of 1.29), freszes at
”ffj-25°c. Flectrolyte increases in volume on freezing, causing the battery tanks to
Nf crack, and the electrolyte in the pores of the active mass of the plates to disin-
tegrate these plates to the point of complete uselessness,
To prevent ths dsnsity of the electrolyte from dropping to values at which it
" might freeze a fully charged battery must have the electrolyte brought up to winter

standard (Tabls 2) by adding electrolyte of 1,383 sp. gr. to the cells and by not

" allowing the batiery to be discharged by sore than 25%, Tne degree of discharge of
a battery can be determined {rom the measured density of the electrolyte (Table 2),
or by means of a charging plug.

Table 2

Density cf Electrolyte in Storage fattery Under Various Climatic Corditions

Reccmmended Density of | Density of Electrolyte
Reglon and Climatic Conditions of Tlectrolyte in Fully {at 15°C) on disch arge

Battery Cperation Charged Battery
(at 15°C) by 25% | by

Far North6 with temperatures
below -35°C, winter

Central and northern regions with
temperatures down to -35°C, winter

Central regions and north, in
summer, southern regions, in winter

Southern regions, summer

1t must be borne in mind that the density of the electrolyte must be measured
. at 15°C; if the measurement is made at a different temperature, a temperature cor-

rediion of 0.0007 por degree must be applied. The correction must be added to the

28
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hudronotcr readings for electrolyte temperatures above +159C and subtracted for

_{elsctrolyte temperatures below +15°C. Por example; The temperature of the electro~

YU SUNEDRE S

ilyte at the time of peasuring its density is -15°C, f.e., it differs by 30°C from

[}
i l
i

,—4 the standard temperature (+15°C). The actual reading of the hydrometer is 1,28. In
fthia case the correction will be 0.0007 * 30 = 0.021, and the density of the electiro-
«:lyte, reduced to *15°C, will be 1,28 -0.021 - 1,259 or, rounded off, 1.26. This
shows that measuring the density without application of the correction will indicate
more than 75% charge of the storage battery having an original electrolyte density

of 1,31, while it actually is less than 75% charged.

With the onset of warm weather, the density of the electrolyte must be brought

! « to the summer standard, since the sulfuric acid content promotes disintegration of

% bv the separators.

; In determining the degree of cnarge of a storage battery by means of a charge

% pluag, & volimeter reading of l.7-1.8 ¥ corresponds to full charge of the battery, a

% reading of le5- 1.6 v to 50% charge, and & reading of 1.3=l.h v to complete discharge.
A second peculiarity of operation cf a storage pattery in winter is that, at

low temperature, the capacity of the storage battery arnd its electromotive force

X

are decreased markedly. For sach degree of electrolyte temperalure iecrsase, the
capacity of the battery decreases by 1-1.5%. For example, 1f the capacity at +20°C

é o is 100%, it will drop to Lo-60T at an electrolyte temperature of -20°C.

' To increase the efficlency of a battery, it should be warmed by rtlacing it in
& covered wooden box with double walls, packed with felt, glass wool, or some other
insulating material of about 30 mm thickness. There are special cut-ouls in the
box for the leads to the starter and the ground {(car body). In such a box, the
temperaturs of a bvattery, at an outside temperature of -15°¢, will drop by about 1°

- an hour, while an unprotected battery cools by 2%an bour.

”

Figure 10 shows the arrangement of such a box for the 37-80 storage battery

(GAZ-MM car), developed at the Scientific Automotive Institute (NAMI).

29
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1 j An insulated box retains the heat in a battery, but on prolonged atorage in
i iz
|

wi.x:l.nt.-r, & battery without outside heat supply will still cool off, even though
4 8lowly. Heating of the battery by additional charging in a running car is insuffi-

]
7
m;j' cient to compensate these heat losses, Therefore, in very cold weather, when a car
,.:2 N

J

1s to be parked for a long time, 1t is

[T w‘,_.--s—*\%-m. ..

N ‘51"**?:::::{‘:5" better to remove ths battery and store it
; 2 ! in a warm room. This does not refer to

‘ Y : J cars having the battery installed under

) 5 1‘ f$ the hood, which are additionally warmed

when the engine operates. 3uch a warmed
-

- Ay

£7#'7 battery will hold sufficient heat after
. [ 4
o "21 ! 10~12 hrs, of standing in the cold, and
]

!

its capacity will not drop ‘co much,

Attempts to heat the storage battery
Fig.10 - Warming PBox for Storage Battery

with an outside source of heat, for exam-
3T-80 (GAZ-MM Car)

rle, by means of circulating the hot water
1 - Warming layer; 2 - Cut-out for lead

) from the engine cooling system through a
; . from ground; 3 - Cut-out leads from

i , special line, have not been widely used,

. ’ because of the camplexity and inadequate

]
o
My
53
—
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1
s )
o
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Q
B
uit
ar
o
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o
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o
-3
v
pe
@
»
)

effect of such an arrangemert. The inven—
tion of a device for warming a storage battery, that would be simple tc¢ manufacture
and 3till be reliable, is therefore one of the future tasks for rationalizers and
inventors in automcbile transportation.

Since a storage battery discharges more in winter, the charging current from

-~ the generator must be increased. In the GAZ-51, 2IS-150 and "Pobeda" cars, the

-~ charging current is increased automatically by a control relay. In the GAZ-MM and

7" ZI8-5 cars, however, the third brush of the gensrator must be moved in the direction

s

_ - of armature rotation, and the charging current must be increased to 12-14 amp, or

STAT
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|
.m-;bo 16-18 amp in the "oskvich™ car.

“ m‘ _ The correct readings of the coolant-tempsrature {rdicator, installed in new car

Ol
finodols, are of exceptionally great importance for maintaining normal engine tempera-
_jturs under winter conditions.

oo

)
IS

Pigure 11 shows & diagram of the tempsrature indicator. When current flows, the
1 gpiral (L) heats a bimetal plate (5), which, because of the higher temperature, will
e “buckle, breaking the contacts (1) and (3). ihen the plate (5) cools, the contacte
again close the circuit., The higher the
temperature of the water surrourding the
pickup cartridge, the more frequently
will the pickup plate (5) deflect and,

accordingly, the less will the plate (6)

of the indicator be bent, SO that the

pointer (13) will show the actual temper-
PMe.ll - Water-Temperature Indicator
. ature of the water ir the engire block.
1 - Pulsating contact; 2 - Additional
. ™e instrument crerates only when the
_ resistor; 3 - Pixed contact; i - Heating
_ ignition is turned on. With the ignitien
<y soid of pickupy 5 - imetal plate of
. turned off, the pointer remains station-
pickup; 6 - Bimetal plate of indicator; .
. ary at the left of the MLOC™ scale divi-
7 - Heating coil of indicator; 8 - Igni-
. tme indicator.
_tion lock; 9 - Storage battery; 16 - Indi-
. £ there is any suspicion that the
cator peinter.
indicator is inaccurate, its condition

. must be checked, together with the reliability af the electric connections and the
" acouracy of readinge. The reading accurady of the pickup can be checked by measur-
. ing the water temperature with a mercury thermometer through the radiatcr neck, and
st the same time noting the instrmment readings at the {nstrument board. It mist
te borne in mird in this case that the plckup is enclosed in the water jacket of the

w;“b‘l'ocit,h so that the tests can be made only with the thermostiat valve completely open,
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PILLING AND LUBRICATING THE AUTOMOBILE IN WINTER

16 Basy starting of a cold engine,

1. engine crankcase, all deperd to a cons

T

' .. of the fuel used in winter.

No less important is strict adherer

" ing the autamcbile fuel tank.

meets the standard, may be contaminated by various admixtures if

old fuel. As a result, during st

i, tor passages ard fuel jets will clog, ard the

during cold weather, thus completely stopping the fuel flow,.

contamination or water in the fuel may also lead to engine damage.

e The use of fuel corresponding in grade and quality

strict observance of the rules for fuel storage and [

fore mandatory.

ced in three brands:

Gasoline for carburetor engines is now produ

" and A""Hp
Gasoline h-66 is intended for mioskvich®, 2I5-150, GAZ-1D,

‘i automobiles;

3fﬂd.215‘110 automobliles.

Declassified in Part - Sanitized Copy Approved for Release 2012/10/23 : CIA-RDP81-01043R001200é20001-9

ce to the rules for storing fuel

Fyel obtained from the fuel dump, even i

‘ fuel consumption, and dilution of oil in the

iderable extent on the properties and quality

ard fill=-
it entirely

it has been incor-

rectly stored and filled: water may get into it or there nay be sedimentation in
arting, as well as during operation, the carbure-
water will freeze in the fuel lines

In Diesel engines,

to the engine invoived, and

{11ing automobiles, is there-

A-b4, A-T0,

GAZ-M1, and 2I8-5

gasoline A-70 for GAZ-51 and "Pobeda" automobiles; gasoline A-74 for
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Gasolines A-66 and A~70 are othyhtud cracked gasolines, Gasoline A-74 is &
straight-run product from the diatilhtion of crude, without addition of ethyl fluid,

{.

P o N I

For winter operating conditions, t.ho fractional composition of a gasoline is
¢

_,j particularly important, In contrast to my liquids which boil and evaporate com-
s

-1 pletely at one and the same temperaturs (liko water, for example, which evaporates
T

. at 100°C), gasoline, 1like other petroleum products used in automobiles, is a mix-

[

i

. t.ure of constituents boiling at various temperatures, The lightest constituent
(fract.iona) begin to evaporate at about. 35-40°C, while the heavieat fractions begin
_to come over at about 200°c,
The ease of starting an automobile engine is characterized by the boiling point
u of 10% of the gasoline, which must lie within definite limits., If the boiling point
_of the first 10f of the gasolire is too high, the evaporation during the starting of
the engine will be insufficient for forming an easily inflammable fyel mixture;
while when it is too low, vapor lock will form in the fyel lines, and the engine S
will operate intermittently, 1In ga30lines A-64 and A-7C, 10 of the gasoline comes
- over to 79%,
The distillation temperature of 507 of the gasclire characterizes itg evapcra-

tion during engine warm-ur, while the distillation temperature of 0%, and the end-

point characterize the evaporation of the fuel at g fully warmed engine, The higher

. these tem;ﬁeraturezx, the greater will be the quantity o wievarorated gascline enter~

h ing the cylindars when the engine :s irsufficiently warmed up, the more must the
fuel mixture be eariched to obtain the required power, and the mere will the nil be
diluted,

For A-66 and &-7¢ gasolines, the temperature at whish 507 has come over ig

- 1L5°C, the 90F point is 195°C, and the end point 2¢5°¢,

N A-66, A=70, and A-72 gasolines differ substariislly in their indexes from the

B

wpmioual,v produced gasoline which had inferior antiknock properties and an inferior

fmctional composition,
- ) PO STAT
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_.f As shown by experience, in operating on A-hb or k=T0 gasoline in high-compres-
2 d
.,..i,.,ni.on engines, thers 48 no knock. The absolutely reliable starting of a cold engine,
44
,,} with adequate rotary spead of the crankshaft and the {gnition system in good condi-

N7

) ..._i tion may be effected at temperatures downi to ~10 to -15°C without prelmimry warm-

' ing upe

ot

e
The sthyl gasolines A-bb6 and A-T0O are toxic, and the precautionary measures

%
‘\
L
4
‘. against poisoning must be strictly observed in handling.

It is very important in winter to prevent dirt, rust, and particularly water,
from penetrating into the gasoline. The filling must be done through a funnel with

" a screen ard three or four layers of gauis. It is even better o slace a plece of

chamois into the funnel. 1f water gots into the gasoline, all of it must be drain-
" od out of the crankcase, and the liquid allowed to settle, after which the sediment

_is drained off and the gasoline carefully {iltered vefore use,

Liquid substitutes for gascline are used today in a few sgulometive systems.
Benzol, ethyl alcohol, and methyl alcohol (wond aleohol) are the main substitutes
1 " used. The atove gasoline gubstitutes cannot ve used in the pure state for ihe
following reasons:
Bengols freeze at *5 Lo —EZOC& and they almeost entirely lack a fraction coming
over below 78-8¢°C. In additicn, in working with benzol, & large amount of deposit
_is formed in the engine. The alcohols, methyl ard ethyl, show podr avaporation in
) operating an sutomobile englne. For this reason, tLois exceedingly difficult to
start a cold engine on these Tuels, B0 that they can be used only when mixed with
gasoline.
1t must also be borme in mind that penzol i3 toxic and that its use in mixtures
with gasoline in propertions over 25% is forbidden by health regulationsd.

The following binary and ternary mixtures are the most applicable for winter

[
siinter aviation benzol, however, freezes at -2¢°C.

3 STAT

%

Declassified in P.art San'l' . : — »
- itized Copy Approved for R : w—
elease 2012/10/23 : CIA-RD
: -RDP81-01043R00120022000
1-9




Mo o)

i

Declassified n Part - Sanitized Copy Approved for Release 2012/10/23 : CIA-RDP81-01043R001200220001-9

=

i

i1
b o

RSN A

conditions, in percent:

Binary mixtures:

Motor gasoline £0-85
Motor benzol 15-20

. I Motor gasoline 65-T70
t Absolute alcohol 30-35

Ternary mixture:

Motor gasoline 5C
3 { Alcohel 3C
Motor benzol 20

With mixture (2), a cold engine can be started at temperatures as low as -12
to -1500. Only absolute slcohcl (pure, without additives) can be used for this mix=
ture, since rectified apirit does not give atable binary mixtures with gascline,
and separates into layers.

In ternary mixtures, benzol rrevents the mixture from separating intc layers,
so that absolute alcohol need not necessarily be used, as rectified spirits «ill doe
Diesel fuel by the new standard (35T LTL9-49) iz produced in four grades:

DA, arctic, intended for speration of autemctive Diesel engines at temperatures

below -35°C; DZ, winter, for cperation of autcmotive Diesel engines at temperatures

- from (°C to -35°C; DL, summer, for operation at temperatures above ¢°Cc; DS, speciale

The most important indexes of the properties of Diesel fuel, which determine
its operating quality, are cetane pumber, viscosity, and pour point.
The cetane number of Diesel fuel determines its ability of rapid ignition on

injection inteo the engine cylinder, The higher the celane nurber, the shorter will

‘be the time from the injection of fuel into the cylinder to its spontaneous igni-
tion, the more smoothly and knock-free will the Diesel engine operate, and the more

readily will it start. The cetane number is LO for fuels DA and DZ and 45 for Dl

The viscosity characterizes the mobility or flow of a fuel. The viscosity is

36
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o
,p¥Loan will be the mobility of the fuel (the higher its viscosity), the harder it is

2

hlargily dependent on the temperature of the fuel; the lower the temperature, the

'fgto pump by the fuel pump through the fuel lines, and the less well can it be atomi-
. ¥

_J4led on injection into the cylinder, Diesél fuel must have low viscosity at the pre-
-

| vailing temperatures of starting and operstion of the engine. '

-

!
At the same time, an excessively low viscosity is also inacceptabls, since this

type of fuel will increase the wear of the fuel-system parts as well as the possi-
bility of leakage. Cperation on fuels with the same viscosity as kerosene is there-
for impermissible in summer, and in winter only for a short time.

The pour point of Diess] fuels is of particular importance for winter cperating

‘  corditions. Diesel fuel [lows properly in fuel lines if its pour point is at

" Jeast 10°C below the teaperature of the ambient air.

The pour point of Diesel fuels is as follows: -£0°C for DA, -1,5°¢ for DZ, and

-1¢°C for DL.

The presence of dirt, rust, and other admixtures in Diesel fuel is completely
{mperrissible. The {1ters in the fuel system of a Diesel engirie cannot comrletely
clean a fuel if there is a large amount of dirt. Mud and other admixtures entering
the pump nozzle interfers with its normal operation. The presence of water in the
fuel, even in small amounts, is particularly dangerous. it freezing temperature,

% water droplets in the fuel form jce crystals which accumulate on the screen of the
fuel intake and filter, thus completely interrupting the supply.

The fuel released from fuel dumps must contain no contaminating admixtures or
water, During storags, transportation, and filling, complete cleanliness must be
observed, and no water must be allowed to enter the fuel, At the filling stations

_the fuel must be allowed to stand not less than 10 days, and must then be thoroughly
" filtered. The filling is best done directly from the filling hose into the auto-

..~“:mobile fuel tank, but if it is impossible to fill it directly from the hose, it must

- only be filled from a‘thoroughly clean vessel, using a funnel with a amall strainer.

37 STAT
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E‘ The filling must be done dally at the and of work, filling the tank before the old

~ _fusl has become cold.
‘ij In the YaAZ-200 passenger car and thb 218-154 bus, 0.1 liter must be drained
...4 | from the body of the coarse fuel filter ahd 0.2 liter of fuel from the body of the

-,finn fusl filter, after which the engine is allowed to run 2 or 3 min at low speed

[ m{

DON e )
VA TR g

Low~octane tractor kerosene with 3-L% by weight of MK aviation oil added may

be used &s & substitute for Diesel fuel for short periods of time.

"pil for the ines

Before starting the engine, the oil is at the same temperature as Lhe amblient
. air. After starting the engine, the cil temperature gradually rises and, under
| difficult operating conditions, may reach 80 and even 100°C. For this reason, the
. primary requirement as to properties of a motor 64l is that it must, at the low
temperatures at the time of starting, impede the rotation of the engine crankshaft

as 1little as possible, and must be easily pumpable by the oil pumps through the

 ducts of the lubrication system to the wearing parts, while at high temperatures,
when the engine is fully warmed up, i% must gtill maintair adequate iubricating
properties and must not thin te impermissible limits. The ablility of & given grade
of oil to satisly these demands is determined by its viscosity measured at various
_ tempsratures. The quantity characterizing the flowabiliity or mobility of an oil is
called viscosity.
In the standards for cil, the values of the so-called kinematic viscosity in
cantistokes {cst) are usually given, and in some cases alsa the values of the
‘ Engler viscosity in degrees Engler.
. The value of the kinematic viscosity is determired by the tims required for an
"ivioil to flow from a capillary (fine) tube under the action of its own weight. This
';Meorroopondn to the behavior of the oil in the clearances between parts, l.e., the

: ‘ihighsr the kinematic viscosity, the lower will bae the fluidity of the oil, and vice

a8 STAT
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|
j
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- example, according to the standard, the pour point of motor oil is 10-25°C, but ite

-..viscosity increases so much with incrensing. temperaturs that at -2 to ~39C 1t ie

9

) . very difficult to turn over the crankshaft of an unheated engine,

o Many of the oils produced toduy contain special additives which considerably

_ | improve the lubricating properties of the oils.

Table 3 gives a list of the oils standardized in the USSR for automobile
engines for summer and winter use.
Of the oils given in Table 3, the Lest cils for carburetcr engines in operating
at low temperatures are the thickered winter oils by TU 375-51, ‘When thickened oil

of brand /, is used, the engire crankshalt can easily turn over at temperatures as

low as 25-2900 velow zerc, ard when thickened winter 0il of brand £ is used this is
possible down to -2C to -22%. Only when the weather is 34111 colder is it neces-
sary to warm up engines using these oils. According tc the specification ™ 37351,
0il of brard 4 is recommended in regions with severe climate, ard thickened winter
oil of brand 4 in the central, western, and nertiwestern regicns of the USSR,

In addition to the srecial winter oils, the cil ASY_‘—;? cr A3-5) is alsc more or
less suitable for winter use., With thiz oil the engine can be started withcut
warming at - to 2%,

All remaining oils for carbursior sngls
sulfuric-acid purified, oils AK -5, AS-G.5, A3 -3.0, A ]
starting of the engine in winlter, when they are used at temparatures of =24
or lower, the engine nust be warmed up.

In winter, when no winter oils of special grades are available, certain indus-
trial oils or mixtures of oils of different viscosity can be used. A number of

- such mixturss, especially mixtures of S machire oil with srindle oils, are even
better in quality and starting properties than ordinary sulfuric-acid or selective-

“ purification motor oils. 0ils of the basic grades used in winter and the mixtures

e ot 4t s i .

| #Pranslatorts note: Should be decreasing tempsratures.

40
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Table 3
Oils for Automobile Engines

t
|
|
g

Kinematic Viscomity in Centistokes

Solidification
..} Grade and Brand of 0il at 100°C, | at 5¢°C at (°C point in °C
b o] not below | not above | not above not over

Motor oils, purified 25-29 -3¢
o .Jwith sulfuric acig L2 =30
.| (by coST 1862-42) 75 =25

0ils for tractors, 35 -30
selective purifica- 70 not covered -20
.| tion (by.gBT by stardard

-] 5239-50)

.| Motor oils with
| additive (by GOST
53(3-50)

LId o b -
winter mouor cils,

(vy TU375-51)*

.| Special motor oil Summer not covered
(vy GOST 3829-L7) Winter by standard

. {Diesel oil with addi- Sunmer : }
o Jtive Aznii-f (by GOST Winter F 5 not covered
5304-50) by standard

#By GOST 1862-51, approved instead of fGCST 1862-42, motor oil k is excluded from
the assortment, motor oil & is marked AK-6, and motor oil 1G, AK-10. The winter
oils by T 375-51 are also included in GOST 1862-51 and have the following markings:
;motor oil winter | - AKZp—é and motor oil winter 6, A!.Zp—loﬂ
- "MBy GOST 5239-50, approved instead of GOST 5239-50, the oil AS-5 must have a vis-
K cosity at 100°C not less than 6 cst, at 50°C not more than 42 cst, and at ¢°c not

“:.. more than 1500 cst.

STAT
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"I used as substitutes, are indioated in Table l

i

Table h

gubstitutes for Oils for Automobile Engines

"I Basic Grade of 01l substitute content of
gubstitute in
Mixture, in

Machine oil 3U or motor oil 6y
1) Mixture

spindle 0il AU or spirdle 0il 2

Machine oil 3U or motor ot 1y
Motor winter 2) Mixture
otl, brand L spirdle oil 3

votor oil 10,
3) Mixture
apindle o1l AU or spindle oil 2

4 wpchine oil L

Turbine oil uT

Machine oil U

vorter oil 10
Hixture

machine oil L
P
vorer oil 1Y

spindle oil AU
. Spindle oil 2
Motor winter
01}, brand h totor o3l 10,

Hixture
Motor oil brand spimdle oil 3

Asp—s (or AS-5)

¥otor odl 17,

wixture
spindle oil 2

Motor oil 18,
£) Mixture ‘
spindle 03l 3

7) Machine oil 3

8) Metor pil ®
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For 2I8-110 Automobiles, a special motor oll is provided amd for Diesel auto-

-t
4
| mobiles, Diesel oils. In winter the correspording winter grade is used,
!

e
Hj As the engine operates the oil circulating in the lubricating system is con-

i
t
_| taminated by the tars formed in it at high temperatures, by carbon deposits, dust

entering the engine with the intake air, and by metal particles entering the oil as
a result of wear of the parts. In winter high dilution of oil by fuel entering the

as

erankcase through the cylinder during the time of additional naguction® on starting

the engine is particularly dangerous.
An extensive dilution of the oil (above 8-10%) may occur if the ignition is

" interrupted, if the level of gasoline in the carburetor riges, or if the tempera-

i ' tures of the coolant in the engine drops. This requires carefil watcning of the oil
n, changing it ragularly at the intervals giver in the ingtructions for
each automobile, regularly drairing the sediment from ehe oil filters, and exchang-
ing the fine-filter cartridge. If the oil is badly diluted by fuel It must be

! inmediately changed., The first sign of excessive dilution i a rise in the oll

level in the cranscase.

0il for the Transmission Mechanisms of the Automobile

In the gear box and the rear axle it i3 vervy irrertant that oil zerrestonding

. to the season ba used. Figure 12 gehematically shows the tehavier 0 eils of dif-

2. ferent viscosity and of differsnt pour noints {n the gear mechar.ism te gumrer and
winter. I the gear box or rear axle i3 filled in winter with o suzmer ~i) of high
viscosity and high pour roint, {t will solidify at low temperatures and, on start-
ing the car, will interfere with the rotation of the gears; ir very sold weather,
this may lead to breaking of the gear teeth, rulning of the elutch disk, etc. ihen

the gears revolve, the sclidified pil will not fiew intoc the space between the

teeth, so that they will run Mdry", resulting in accelerated wear. During the
. motion of the car, the oil will warm up slightly, bubt its viscosity will still be

. yvary high and the power loss in the rotation of the gears will be considerably

'

L3 STAT
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-} greater than usual. As a result, fuel consumption, even at relatively high subuzerc

1

_| pemperatures, may.increase by 8-10%,

a) b) c)
Figel2 - Process of Lubricating & Fear Transmissicni
a) Behavior of summer jubricart in winter; v ) Process of correct lubrication;

c) Behavicr of wirter lubricant in sumper

It should be pointed out, ircidentally, that it is quite as parmful to use
.+ winter oil in summer as summer oil in winter, since 2 low-viscesity winter oil in

warm weather will spatter ard will bhe forced out of the ciearances between the gear
teeth.

A mixture aof moter o4l and nonfluid cil cannot be used in the crankcase of the
transmission unit. In the successive neatings ard coclings that continually cccur
“during operation of an automcbile, 8 mixture of motor oil and menfluid oil will
either stratify, l.ee) separate into a low-viscosity (1iquid) oil and a sediment,

or will be converted inte a ghick mass in the form of a jelly which already sclidi-

fiea at *20 to ¢25 c.
In neither case will noymal lubrication e ensured, either when winter oil is

uood-in~uunlnr or whan swmmer oil is used in winter.

Table 5 gives the types of oil for use in the transmission mechanisms of an
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%nutanobilo.

. Migrol is used for all Lrucks and light oars except the 218-110, for which the
L '
| spesial oile shown in Table 6 are produced, Viscoein may be used as & substitute

.| for sumser Kigrol. '
b
| Table 5 ,
He o
i 0ils for Automobile Transmission Mechanisms
RN
oo 011 Orades fngler Pour Point
Viscosity in 9C,
v in Dagraes not over
j Engler at
o] 10d°c
£ 12
{Tractor transmission oil Auwmner balmlie S -5
. f(Nigrol, 08T 5,2-50) winter 2,732 -20
s {automobile tranmmission oil summer 3P -
{(oost 3781-47)
Crankcase srd atesring-gear oll, sumnar Folmbia -5
Q;”Qﬁ!\.ﬁll (€K S f:(&g*-‘,lg winter ?OC"'"}I"E‘ "15
QL1 for hypoid transmissions, special BuEERe T 3o 0he b -5
(08T HOXD-LR) winter AN P ~15
i Pegides the transsission box and the rear axle, Kigroi (vut apecial oils in

the Z18-110) are used for lubricating the steering gear and the nesdle hearings of
the universal joiris.
" _ ) ‘
AL Lemperatures volow -0 ¢, winter Wigrol solldifies] dilution with 1198

Dienel fuel or kercpens is therafors perminsibie,

Nonfinid Jubpleants

Nonfluld lubricants or greasaes are deaigned for lubricating the bearings of

water pumpe, wheel tearings, spring pins, pivor pips, hinges of the stesring wheel

rods, shafta for disengaging the cluteh and brake, support vearings 2?* the clutch,

slots of the universal drive shalt, leaf springs and other similar wearing connec-
© thons, indicated in the lubrication chart for each automobile.

he STAT
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The grade of grease is selected according to the opsrating conditions of the

:J;mmoam or_junstion to be greased,
In particulsr, for a water pump, the greases M (summer) and L (winter) are used,

,,‘ since they will not wash away in contact With water”.
%
f‘l, somzended that the wheel burings be lubricated in swmmer with the high-

Tt is redcammenaed
nolti.ng jubricant 1-13, &nd in winter with Constalin.

The spring pins, the pivot pins, the hinges of the steering wheel rods, the
rollera for disengaging the clutch and brake, the slots in the universal shafts are
, lubricated with pressure grease, the softest of the available greases, and one which
is easily removed with the grease gun. Eesides the fatty greases, synthetic greases

may also be used. These are produced in three brands: US-sl, a substitute for
""" pressure greass, US-s2 and US-s3, substitutes for M and L greases.
The springs should be greased with graphite grease.
In winter it is often diffricult to force the solidified grease by means of the
grease gun through the grease cup into the oil lines to the parts to be lubricated.

l  For this reason, the grease gun should be used only afier the parts to be lubricat-

od have been warmed up in the servicing room at at least «50C, If the fresh grease

. does not enter the clearances between the parts, the grease cups rust be removed

“and cleaned with a wire, and the ducts to the parts must be cleaned; if necessary,

) the entire mechanism must be disassembled and cleaned. Ungreased parts carnct be

" operated further, since they would rapidly wear out.
Perticular attention must be paid to regular and proper lubrication of the
~ pivot pins, to prevent accelerated wear.
To avoid disassembling the unit or mechanism into which it is impossible te

_‘force the lubricant, it is useful to assemble a hydraulic grease-cup cleaner

amd
;

.4.)

-

54 1 #esides fatty greases industry also produces so-called emulsion greases, which are

»,l'.”f,int..mindvfnr other purposes, and are unsuitable for automoblles,

L6
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“Tdesigned st the TaNILT" (Fig.13).

4. The cleaner gonsists of a hollow st.odl cylinder (2), with screw connections for

parts at both ends, the threaded driftpin (1) with a handle, the stub pipe (3), and

v

Z| e capped grease cwp (5).

Fig.1l3 - Hydraulic Crease-Cup Cleaner

' ; , 1 - Threaded Driftpin; 2 - Barrel; 3 - Plug of barrel: L - Stop disk;
: 5 - Cap for grease cup; 6 and 7 - Angle end pleces

a) Thread 1M10 * 1; b) Thread M0 » 1, conicalj ¢) Thread ¥12 * 1.25;

L d4) Thread Y10 » 1, conical

In building the cleaner, the thread for the driftpin and the female thread in

4 the cylinder must be coated with soft solder to obtair an airtight seal when using

- the cleaner.
The clogged grease ducts are cleaned out by the nydraulic piercer as follows:
. With the screw (1) backed off to refusal, the cavity in the cylinder is filled with

:u;;.grcase, screwing in the cap of the grease cup (5)s The piercer is then placed on

. the part with the clogged grease duct, acrewing in replacing the removed grease cup

nfiiby the stub pipe (3). When the pressure screw (1) is screwed in, its threaded part

i
ol

%g:;‘agaigngd by Engineer 8.M.Carasev.
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| aovers the connection between the pdéknt bf the oil cﬁp from the pocket of the oyl,in—

] this pressurs, the fresh grease displncoa the contents of the grease duct. At spots
. *whon the hydraulic plercer cannot be screwed directly into the thread of the grease
“v cup nipple, an angle adspter must first be screwed in, allowing the piercer to be

‘ slanted at an angle of 15 or 30° with respect to the axis of the grease-cup nipple.

Fluide for Hydraulic Brakes and Shock Absprbers
The special hydraulic brake fluid produced by the chemical industry consists

i of a mixture of castor oil and butyl alcohol, with an added coloring matter. The

. freeging point of thls liquid is -55°C, If no prepared brake fluid is available, a
.. mixture of one of the following compositions x:ay be used:

1) castor oil, 50%; butyl alcohol 50%;

2) castor oil, LO%; diacetens or i{soamyl alcohol, 60%. In winter, these

(rectified spirits).

A mixture consisting of 35% surified glycercl and 654 rectified spirits may
" also be used in winter.
It is categorically forbidden to fill the hydraulic brake system with motor
. oil or other mineral oils, or %o add them to the system, or to mix different types
of hydraulic brake fluids, since this will lead to rapid disintegration of the rub-
M ber parts and gaskets of the brake system,
The fluld for shock absorbers consists of a mixture of 507 transformer oll and

506 turbine oil L.

_ Goolants

The water filled into the engine cooling system must be free from sand, mud,

and various impurities. Unfiltered, muddy, or turbid water must not be filled into

5;
o tho anzine.
1 S T .
In large citias, tap water is well purifiod and can be poured inte the cooling

L8
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:.14 mtcm of an " automobile without first belng filtered. When water from natural water

_i hodies (rivers. or lakas) is used, the watpr mist be filtered before filling it into

"1 the cooling system of an on;i.no, a water boiler, o011 boiler etcs, from which the
0 A—

] automobile is to be £illed. i

£ —

Wg Por this purpose, special filtering dovices must be installed in the garage,

Lipe -«1

pusmg the water slowly through & heavy lwer of river sand and gravel. In extreme
H " cases when no proper £{1taring arrangement is available, the water must be passed
t.hrough a heavy cloth folded in four.
M The water must not form scale in the cooling system. gcale is formed when hard
" water is used. Water is considered hard if it contains a considersble amount of
dissolved 1ime, chalk, or various salts. Underground waters from wells and springs
wsuall,y have a considerable hardness. The household indication of hard water is
_ the fact that so=p will not foam. The scale deposited in the radiator tubes and
the water jacket whern hard water i3 used interferes with rormal cooling of the
_engine. When the scale deposits are large, the ergine overheats and starts ¥nock-
Lmr, its power decreases, while fuel and cil consumption increaseé.
When automobiles are atored without a garage in winter and the cooling system
_ is drained every night, the use of hard water for daily filling is particularly ® d.
""" 1n this case, each new portion of water will deposit scale and large deposits will
rapidly accumilate in the system.
Hard water, whether from the tap or from rivers, weils, elCe, pust be softened.
The simplest way of softening wabler is to boil it. Tn this case, the scale
" will be deposited in the boiler or other yessel in which the water is heated, and

- wben the water is poured into the engine it is s already considerably softened.

i

) ,., ~ Water may also be softened by adding calcined sodium carbonate or potassium
L*‘“ bicmtﬂo
Sod:\.m carbcmat,e is used at the rate of 0.5-1 gn/liter of waters Richromate is

» . added t.o t.ho wntar in the form of & 10t solution, 30-50 w?/lit.er of water,

13
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The vapor from bichromate is toxic and the solution must Ge prepared under a

hood or wearing s gas mask, and the hands must be washed with soap after the solu~
tion is prepared.

The water must be poured steadily and not too rapidly into the radiator,
through a funnel with a strainer.

In engines with a thermostat, the air in the cool~

[ —

- ing system is unable to escape when the water is poured in too rapidly, In this

i

- case, the cooling system will be filled only half-way (Fig.l.) so that, when the

engine is warmed to the temperature at which the thermostat opens, the water level
will drop,

Antifreeze V-2, When antifreeze V-2 is used in winter,
. ing of radiator ard engine is eliminated during lengthy stcps

- 2I8-110 automobiles and ZIS-154 buses, antifreeze is also used in the heating sys-

the danger of freez-

in the cold {in the

tem of the cab),

If the automobile is stored without m garage, ard V-2 antifreeze is used, it

need not be drained every day.

- nection with reliable means lor facilitating the starting of cold engines (winter

But it is advisable to use antifpreezs only in ccn-

- grades of oil, starting heaters, etc.),

In the USSR, the antifreeze V-2 is standardized (G3CST 159-41) and is rroduced

Z

by the chemical industry. It consists of a mixturs of 55 vol.
- glycol and L5% water,

technical ethylere

It also contains a special additive (inhibitor) which ore-

- vents corrosiocn ¢f the metal parts.

The freezing point of standard antifreeze must

be no higher than -4C°C,

At 4 temperature of -L(PC, stardard antifreeze is a mix-

~ ture of ice crystals and iiquid solution.

A valuable property of antifreeze is

that, even when completely frozen, its volume only increases by Ce25%, while water

- increases 9% in volume when it turns to ice.

At ratios of water to ethylene glycol other than those of the standard anti-

3

- fmn V-2, the tremzing peint of the solution varies. The lowest freezing point

o

(-7506) ml be that of a mixture conaist.irxg of 33,37 water and £6.7% ethylene

50
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glyesl.
... . Teshnical aethylene glycol is inflammahle, but when mixed with water in the form
—}of antifreese it is not a fire hazard, ‘

" Antifreese V-2 sxpands on heating coﬁeidorubly more than water; t.her.o‘kfore‘, to
prevent overfilling of the cooling system in a warmed-up engine, the amount of anti-

freese used must be 5-6% less than the total volume of the cooling system.
- During operation of the engine, the
antifreeze may foam. The foaming is par-

ticularly intense, and leads to election

of antifreeze from the cooling system, if
petroleum products (gasoline, Diesel fuel,

motor oil, etc.) get into it.

For this reason, containers used for
storing antifreeze must be carefully

cleaned to remove all residues of netro-
Pigels - Alr Pocket in Water Jacket of

leum products, flushed with an alkali sol-
Engine, Pormed when the Water

) utlon, and boiled; the antifreeze must be
is Poured in toe Repidly
poured out or fil
&) Thermostat closed; b) Air
weil {lushed pumps and clean filling wes-

sels specially assigned for this purpose. PFailure to cbserve this rule involves

iy

¥ w’.<—

‘large losses of antifreeze. This has, in fact, happened in & number of automobile
..concerns, where antifreeze was transported and stored in gasoline containers,
‘ Cases of foaming and loss of antifreeze may also occur where the engine cooling
' ” system is out of order (oil radiator of engine YaAZ-20, gaskels, water pumps of
—. 2185, eotc. ).
: «— kntifreeze V-2 is poisonous and dangerous when taken internally. The acciden-

&

LT tal swallowing of evsn a small amount of antifreese V-2 may cause severe poisoning,

e

. ~~:;with fatal outcome, In transferring antifreeze with a hose, it is categorically

3

i
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-/ forbidden to aspirate 4t by mouth. Antiffeess in contact uith the skin 1s not dan - |
~|-89P0u8, but %o prevent it from 8etting inko the stomach with the food, the hands /
i W8t be washed after working with {t,

,:{ conditions, The antifreeze must be filled into the cooling System before the onset

j of the first frosts and removed whern warm weather becomes established,

)
"; To obtain good results when using antifreeze it 55 mogt important: first, to
T prepare the automobile carefully for the use of antifreeze; second, to maintain the

i

| necessary level and concentration of antifreeze in the cooling system during opera-

? tion of the automobile; and third, to take measures for reliable starting of the
PRI

. cold engine, If the pProper measures for meeting the above requirements are not

I taken, the use of antifreeze will not facilitate winter operations, and might even
“lead to additional difficultjes.

— Before filling with antifresze, the cooling system or the engine must be
o flushed, and any leaks must be repaired, Before the flushing is finished, the cool-

______ ing system must be inspected for any remaining water, since mixture with the anti-

N During operation, the leval of the antifreeze must be checked daily. Since
__ the amount of antifroeze used in the cooling system is 5 to 6% less than the total

M capacity of the system, it ig difficult to check its level (when unheated ) through
) _« the radiator neck, The level should be checked only with a fully warmed-up engine,
g )

- To check the level before departurs or during inspections, when the engine has not

yet been warmmed to 85-9000, it is advissble to place a special overflow pipe on the

inside of the upper reservoir of the radiator, at the level to which the antifresze
. " s f111ed.

JM As a rule the water evaporated from the antifreeze dy ing the operation of the
;w engine is replaced with rresh water, However, in actual operation it is often neces-

P e s, e

,.,‘ sary tgvﬁgﬂhot dnly vater to the cocling system but 8180 antifreeze to maintain ig.T_A
5 1 ! LT " . - ) .

S A '
d
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T% ;Binllry freesing point.
Practicsl experience with the use of antifreeze at a number of car manufactur-

e

™1 ors has shown that its water content nnd, consequently, also its freezing point,
incresses rather often. ' The basic cause tor this is the drivers! habit of filling

fad
™1 the radiator with water to the 1evel of the radistor neck, every day hafore leaving,

.4 while the engine has not entirely warmed up. By acting in this way, when antifreeze
is used, the driver is deliberately increasing the water content, since the anti-
freeze, which has & high coefficient of volume expansion, floods the system on heat-
. ing to 80-90°C, and the excess 1s discharged through the overflow pipe or the safety
valve (in automcbiles with a hermetically sealed cooling system). If this operation
: is repeated svery day, the antifreeze in the cooling system will finally have & very
i low ethylene glycol content, with a freezing point little different from that of
_water., It may also become necessary to add more antifreeze to the cooling system if
“not all the water has been removed from the system before £illing it with antifreeze,
_if there are losses due to foaming of the antifreeze, 1f there are leaks in the
cooling system, if the system has been filled up by adding water during operation,

" without checking or recording iy, or for any other reasons. For this reasor it is
at each first technical inspection to regularly check the c.nt,m“reez,e (amd

e NECE »

in case of a sharp drop im the 1evel of the liquid in the cocling system, imad
_tely on return of .he automobile to the garage Yo
In cases whsre the concentration of antifreeze is within the limits of toler-

. ance, water or antifreeze are directly added to the cooling system: water, if the

... freezing point is below -10°C, and antiflreeze, if it is above ~LPc, After filling

. up the radiator, the antifreeze is retested.

- If the ant,ifreew has a concentration cutside the permissitle 1imit (specific

) - 3raviby, 1.05-1.08), it mst be drained from the cooling system and corrected with
ai‘ i f
“ﬂthe mctly eatablished amount of water or ethylene glycole If sthylene glycel is

4 e o

unavailablc ’

24
i}

an antifreeza with an elevated water content may be corrected by evap-

STAT
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"orating the water from it at a temperaturs of 90-100°C. ‘ T

’ _m _Under. garage conditions, the freezing point of antifreeze can be checked, with
™1 an sccuracy sufficient for practical purpbua, by determining its specific gravity

:

b)

Fig.l5 - Hydrometer [or Determining Freezing Point of Antifreeze
a) Glycol, in volume-%; b) Freezing point, “C; c) Hydrometer

readings correct at 20°C

_ (density) by means of a special hydrumeter or, if this is unavailable, with an
_ areometer having a scale from 1.0(0 to 1.100, and an accuracy of resding within

- o.oa.

«‘ The hydrometer (Fig.15) has two scales. The first scale "Glycol in percent by

volma"indicatas the percentage content of ethylens glycol in the antifreeze over

§
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"7 the interval from 20 to lodﬁ, while the second scale "freezing point in Ocn (on the

”
& !

a0 side) indicates the freezing point of the aniifreoze within the limits from

"1 .8° to -67°C. To determine the freezing point, 250~300 ca’ of antifreeze is dnined
_{ through the drain cock of the cooling syst.em into a clean dry glass cylinnor, and
"} the hydrometer is submerged in it (Pig.16). When the oscillations of the floating

hydmter have stopped, the readings are taken on the upper meniscus of the liquid.
" While the measuraments are being made, the hydrometer must not touch the walls of
 the cylinder.
o At an antifreeze temperature of 20°C (permissible fluctuation 1°C), the hyd-
" pometer will give the actual readings. If the determination is made at a tempera-
ture above or bl_alow «20°C, however, a temperature correction based on Table {: must

" bve applied to the results of the measuremsnt.

Table 6

Temperature Corrections for Determining the Actual Fthylene Glycol

Content of Antifreeze

L Tamperature of Test Antifreeze
in °C wydromster Readings
.0 s Vow | oo |3z {2 | ae |50
o *30 e | 17 | 27| 38 | w6 | os¢ | 55
] +20 w !l 20| 30| wo | sc | 55 | 60
‘ +10 ol o223 | ow | ose | 59|
o 12 ] o2 | o3| w7 se | 63 | €9
-10 B | 26 | 37| 50 | 62| 87 | B
[ I -20 w28 |39 | 2 |65 ||

. We present below an example for using Table 6: At a temperature of -20°C for

‘‘‘‘‘‘ .the test liquid, ‘the hydrometer shows a 71% ethylene-giycol content in the anti-

55
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“Ttreese.
@

_ Using Table 6, locete the figure 71 in the column for & temperature of ~20°C;

thm in the same column, above, in the line for the temperature +«20°C, locate the
d
,_.I tigure 55. phis is the true ethylene glycol content of the antifreeze.

1 Kncwing the éthylene glycol content, the freezing point of the antifreege can

m’bo determined from the hydrometer scale, or from Tebls 7.

In determining the specific gravity of antifreeze by an areometer, the proce-

""" dure for the measurement 18 analogous to that indicated above for the hydrometer.

) The temperature correction in this case is calculated in the following way:
The correction for 1°C, equal to 0.0006, is multiplied bY the difference bet-

i ween the temperature at which the measurement 18 made and the standard temperature

. (*2000)' the product obtained is added to the directly measured specific gravity at
U bhe given temperature {if the measurement was n\zxde at a temperature over 02000) or
subtract.ed trom it (if the measurament was made at a temperature lower than ‘2o°c).

The [reezing point of antifreeze is determined from its specific gravity by
using Table Te
Table 7

Freezing Point ard 3pecific nravity of ¥ixtures of Technical

Ethylene Alycol with water

Water Content Fresezing Point Specific Water Content Freezing | Specific
in % (by Volume)| in o¢ Gravity in € (by Volume) Point in | Gravity
at 20°C o¢ at 20°C

1.115 45 2 1.073

1,106 ( 1.068

1.099 > 1.057
1.091 1.0
1,086 1.029

1,079
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STARTING A COLD BNGINE

ec for Starting of a Cold Engine
Por easy starting of automobile carburetor engines, the following three condi-
76 tions must be satisfied: .

L 1) The engine crank shaft must rotate sasily at a speed sufficient for fine

> . atomization of the fuel, and for enabling the force of explosion in one cylinder to

& turn the crankshaft to the position at which an explosion will take place in the
next cylinder;
2) The finely atomized fuel must be well vaperized, ensuring its ignition;
3) There must be strong spark between the electrodes of the srarkplugs, able
i . to explode the fuel mixture.
) In Diesel engines, the rate of rotation of the cranksnait
. starting must provide a cylinder-air tempsrature at the end of the compression
atroke of sufficlent value to ansure proper jgnition of the injected fuel.
All these conditions are of equal importance; if even a single one is absent,
“ the engine will not start. In addition, &3 soon 33 the engine starts running, the
oil must be pumped in sufficient quantity to the wearing parts to avoid excessive
- Wears
‘ In summer, and also in winter when the automobile stands in a warm garage,

i cheeking whether the engine has been filled with the proper kind of oil is not dif-

$4 .o pioulte - The temperatures of the engine parts and of the suction alr are anbirely

| adequate for a satisfactory vaporization of the gasoline in carburetor engines, or

51 STAT
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TR T T O T U T T AT N

for a dependable ignition of the fuel in Biesels. The starting of an engine in good'
Lahape cauass. no trouble under these circubt.gnepo, and the wear of the parts does
not increass. |

“An entively different situation occui-s 1n winter when the sutomcbile 1s™kept "i‘n‘
the open (without garage) or on long af.mding in line during the working day, when a

- ooupl.otoly cold engine must be started,
" In this case the oil that has solidified in the gaps between the moving parts
hu a viscosity so high that it is difficult for the crankshaft to rotate at the
H nocoaury speed. If the engine is filled with a summer grade of oil, for example,
| with motor oil 10, it is almost impossible to turn it over by the usual methods
T (starter or crank in very cold weather, The low crankshaft speeds do not provide
’ the necessary atomization of the fuel, and its vaporization is impaired as a result
__ of this poor atomization, and also because of the fact that, at the low temperatures
o of the intake air, of the walls of the intake manifold, cylinders and cylinder head,
the fuel does not receive the heat necessary for vaporizaticn. As a result, a
large part of the aspirated fuel (90-95%) accumlates as a liguid film at the lower
;par't. of the intake manifold, and only 5-10F of fuel(in very cold weather, even less
than that) in an atomized and partislly vaporized state enters the cylinders. Thus,
" in order to accumilate
sary to obtain an explosionr, the englne must be turned over for a long time with
" the throttle valve of the carburetor clesed, which means, in colloguial language,
that the fuel 1s "sucked in™. As soon as the first explosions occur, the entire
mass of liquid unatomized fuel, accumulated in the intake manifold during the suc-
. tdon stroke, is aspirated into the cylinders, If the throttle valve is not opened
. at the very first explosions, the mixture will be far too rich, liquid gasoline
will cover the walls of the combustion chamber and of the crlinders, large drops

will settle on the sparkplug, and the engine will stall. At the same time the un-

evaporated gaéolim will dilute the oil and wash it of{ the walls of the cylindera;
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pistona nnd piston ringa, thus incrasaing the wear of these partn.

i

.j _ The force required for turning the crmknhart of a cold engine by mesans of the
I :

starter is many times increased, the voltage of the 6-volt storage battery drops to
MJ3-h v, the voltage induced in the high-voitage circuit decreases corraupondlngly,
o .%md the spark on the electrodes of the .thrkplugs becomes considerably weaker.
' ~E In Diesel engines, at a crankshaft apoed {nsufficient. for starting, the air uill
,igive off a considerable amount of heat to the cold walls of the combustion chamber,
“ . and its temperature at the end of the compression stroke will be insufficient for
bvsproper ignition of the fuel,

The oil in the gaps between bearings, crankpins, distributor shaft, pusher rods
i,and their guides, will drain out as soon a8 the engire starts operating, while fresh
f’oil no longer will reach these gaps since not enough of the stiffened oil can be

pumped through the ducts of the lubricatirg systam. Similarly, the 0il lubriceting
the cylinders, pistons, and piston rings will spread poorly. As a result, the wear-
ing parts will be improperly lubricated, and their wear will increase.

At first glance, the wear on ths angine during starting may not seem important,

| since the time spent in starting the engine is short, relative tc the total opera-
 “ting time of the automobile on the line. In reality, however, the wear of the en-
gine parts during starting and warming up may amount to 5G-6H0% of the totel wear
_for the entire cperating period of the automebile. To illustrate this statement,
MJit haa been found that, during a single starting and warming up of the engine at a
temperature of *SOC, i.e., the usual temperature of & heated garage in winter, the
same wear occurs as during a 30-LT i run of the automobile with a warmed-up engine.
. However, on starting a cold engine, filled with high-viscosity oil, in cold weather,
. the wear will be still greater and, for a single starting, may amount tc as much a8s
M"~fthe wear during a run of 200-250 lme
: The above difficulties require special technical measures and specisl methods

- for dependable starting of a cold engine in winter. The importance of rapid start-

59 STAT
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ing of the engine in winter 1a obvious, All drivers lnow the excessive stopping and’

loss of operating’ time of automobiles in winter if the vehicle is not equipped with

Jthe nacoum means for facilitating the starting of a cold engins.

_J “"fn very ocold weather, the difficulties of starting are still greater. At tem~"
B i
&

peratures down to -10 to -15°C the driver is still somehow able to cope with the job. |

“y
3 o
RS 1

¢ starting the engine, while still colder weather often requires towing, heating

L"}‘ | the crankcase with a torch, and other tnefficient starting aids, which are at the
e same time harmful and dangerous for the engine.

y Modern automotive technology nas several means available for facilitating the
f”;atarting of a cold engine, while in practice many procedures have veen worked out,
‘U”‘plrtlcularly by the advanced workers in automobile transport, the Hundred-Thousander
. " Drivers, for deperdable starting of the engine in any weathers

Many of these methods are widely known to drivers and are not novel; howWever,
it occurs frequently that drivers, even after long exrerience, make elementary mis-
takes ard are unable to start an engine in very cold weathers

Methods for easier starting of & eold engine in wirtier, i,e., casier turning

"T over of the crankshaft, and nethods for obtaining an easily inflamnable fuel mixture

s well as low starting wear of the engine parts, can ve arbitrarily classified as
" follows:
1) Facilitating engine starting by preheating:
2) Facilitating engine starting by the use nf special winter oils or their
substitutes, and of devices for improving fuel atomization and evapcration.
The principal requirement for any method of facilitating the starting is that
it must make it possible to turn over the crankshaft of & carburetor engine at a
- speed of at least LG=60 rpm, and of a Diesel engine at 2 speed of at 1east 100-15C
‘],M rpm. The higher the speed of the crankshaft in starting, the better will be the
‘qf atomization and evaporation of the fuel in carburetor engines, and the better the

;iﬁhiiién‘Qﬁality of the fuel in Diesels.

2%
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§ The rotation of the engine crankshaft at the required speed is opposed by the

_!Porce of friction between the parts, which increases many times at low temperatures,

..

"1due to the increased viacosity of the oil, The force necessary for rapidly rotating
I

,.{ the crankshaft also increases accordingly, Therefore, the first requiromenb to be

.jmt by any method for easier starting of 8 cold engine is that it must reduce the

B viscosity of the oil in the clearance between piston and cylinder rings, or crank-

' pi.nu and bearings, as well as in the gaps between other parts, This problem is

_vest solved by using special winter oils, but in very cold weather, warming up may
still be necessary. 1f motor oil 10 or ordinary motor oil 5 must be used in winter,

" {ts viscosity can be reduced only by considerable heating. In this case, the most

":iimportant point is to warm up the cylinders, since, of the total friction between

.'engine parts, the friction between pistons and piston rings ard cylinders amounts to

‘ 708, while from 10 to 20% consists of the friction between crankpins and bearings,
while the friction of all other parts is only 1 154, Thus, if corditions are ob~
tained under which the viscosity of the oil on the cylinder walls ard on the crank-

. pins is not excessive, the powsr necessary for rapid turnover cf the engine crank-

"shaft can be supplied by the starter.

Befors describing the methods for easier engine starting and discussing their
advantages ard disadvantages, it must be pointed cut that the method musl be selec~
ted in accordance with the operating conditicns, the climate, and the properties of

" the fuel, oils, and coolant used,

For exampie, if an automobile is making short trips, returns every day to its

starting point, and has no long stops in line, it will be entirely sufficient to
} provide for engine warming only before leaving the garage.
For long trips, facilities must be provided for starting the engine under dif-

, ‘ ficult conditions, that 1is, the necessary devices and equipment for starting the

automobile itself must be available.

The climta in which a given vehicle operates is of no less importance for

A1 . STAT
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“Iproper selection of starting aids, In the north, where the winter is long, and the
' | temperature drops below % Tox C, a combination of as many starting aids as possible 1s

necessary, i.e., winter lubricating oils, warming up, devices for mixture control,
‘ Jetes In regions where temperatures below -20°C are rare, a smaller muber of a1f-

i
“-- forent starting aids will be sufficient. §

)
: «:ﬁ When winter grades of oil or their substitutes (for example, mixtures of U

| Q-
_machine o1l and AU spindle oil) are availsble, the starting of a cold engine is con-

14 giderably facilitated, so that heating, in a temperate climate, may be necessary

1E .
o only on very cold days; for this purpose it is sufficlent to have hot water avail-

' " able for pouring into the cooling systes.
When antifreeze is used in the cocling system, the starting methods necessarily
T differ from those used when water is the coolant. In this case, the use of winter
" oils to facilitate turning the crankshalt is a prime requisite; it is advisable to
" use devices for injection of atomized fuel inte the intaxe manifold in order to
_ improve mixture formation. In very cold weather, if it is still necessary to heat
"~ the antifreeze, a starting heater installed in the automcbile should be used. It
" is useless to drain the antifreeze, heat {t, and then pour It hot intc the engine
like water, since this reduces the advantages of antiflreeze Lo 7erc.
Thus the various methods and devices for easier starting of a cold engine,
\_ described below, must be selected only or the basis of specific conditicns. There
~ {8 no point in using a large rumber of complicated and exrensive devices where this
is not necessary, but all necessary technical means of ensuring a reliable starting

of the engine auet be used under severe conditions.

" Warming Up the BEngines

Heating is the most widespread and practically tested starting and for a cold
automobile engine. It should be mentioned, however, that even the best special
wi.nber oils still require warming the engino before starting. Winter oils that

: ppmih starting of an engine without warming at temperatures down to -2Q to -28 C

{

H2 STAT
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| J—
}’m unable to ensure entirely reliable starting at still lower temperatures, In =~

’
tm-

-‘ing to the data of tests made at the Cant.ul Research Institute for Automobile
¢

.,.J Transport, at outside temperatures of ~3°c and opsration on motor oil 6, the average
b

10&&!’%1!\5 time, using the starter, was 7 sec for a preheated ergine and 41 sec for an

U md,

unheated onigine. At the same time, the starting wear of a heated engine was 3(%

{nddition, heating is very useful even at higher temperatures. For examples, accord-

_less than of an engine astarted from cold,
, v All methods of warming engines of automobiles stored in the open can be divided
’ into the following two groups:

l. Heating the engine immediately before starting it. In this case, the auto-
;fnnbile remains cold during the entire inoperative period while the water is drained
trom the cooling system. It is only before the beginning of the working day that
- the engine is warmed to a temperature sufficient for easy starting. This methed of
. heating includes the following: heating the engine bty vouring hot water intec the
- cooling system, heating by steam, heating by a starting heater permanently instal-

- led on the automobile, as well as a few other less ropular methodsa,

2. Keeping the engine in a heated condition during the entire period of stand-
- ing between shifts, by continucus {ntroduction of hct water or steam intc the cool-
S : ) ‘ ing system, or by means of electric heaters.
i When any of the above heating methods are uged, the engine must be warmed to

a temperature not lower than +30°C.

Warming the engine by pouring hot water into the ¢eoling system is the simp-

lest method of facilitating starting and is widely used in garage practice. In
spite of the simplicity of this method, however, it gives good results only if cer-
tain rules are observed, to ensure proper warming of the engine and safeguard
againat freezing of the water after filling; ‘

. Tha water for warming the engine must be heated to boiling and poured into the

. acoling system before the system has cooled off, Tha temperature of this water
3 STAT
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Juhould be 90-95°C. Water at a temperaturq lower than this should not be used, since’
uill ool off at once, the engine xill‘mt. be thoroughly warmed, and, in sdditlon,

M}t.ho dm‘r of the water freesing during the £411ing process is very much increased,
4

? s

mi " fhe water must be poured into the engine cooling system through a suitable fun-
ﬁn‘l, without removing the protective cover, which should cover the hood and radiator.

When pouring begins, the drain cocks should be open., If the water does not

‘;tlaw out, the pouring must be immediately stopped, and the openings of the cocks

cleaned out with a wire, or, 1f they have frozen, the 1ower part of the radiator and
,the lowsr water pipe must be heated.
It is preferable to do this heating by turning a let of steam on the frozen
M,:,purto of the system. This is not always possible, however; therefore, Tags are
" usually wrapped around the frozen places and hot water poured over them.
It has been established by practice that, at temperatures down o -10°C, the
\Munount of hot water required to warm an engine equals 1.5 times the capacity of the
cooling system, at temperatures from -10 to -20°C, 1.5 - 2 times that capacity, and
. at vemperatures below -20°C, not less than 2.5 times that capacity. At ambient
t,emperatures of -16 to -15°C, B-10 minutes after pouring is started, the tempera-
ture will reach 20-25°C in the cylinder bead and the cylinders, 5-8 OC in the crank-
ghaft bearing, and 2-39¢ in the fuel intake manifold.

The oil in the crankcase is entirely upwamed and remains at the same tempera-
ture a3 before the bég‘lnning of the warming. Within 10 or 15 minutes after pouring
. begins, t.be temperature of the water in the water Jjackst of the engine and the

_ mstal of the block becomes about the same, and further warming up of the engine
. atops.‘ At this moment, the engine should be started.
At st‘ill lower outside temperatures, and especially in strong wird, the time
{or warming up is increased accomingly.
‘Thus pouring hot water into a cold engine provides proper warming of the cylin-

'} ”vdara, .lééé éfriciﬁt warming of the crankshaft bearings, and no warming at all of

64
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[
-{the crankcase oil. ’
2wl
e . When summer grades of oil (motor 011 /10 or ordinary motor oil 6) are used in

7 e ‘

w%\lintor, it is advisable to use hot watsr for facllitating the starting at outside
[ P

—i temperature as high as +5°C,

N If the engine is filled with a winter grade of oil (motor oil 1 or a mixture of
Y5 s

18U machine oil and spindle oil), it can be turned over at the necessary speed, at
e
.. temperatures down to ~10 to -15°C, even without warming; at lower temperatures than

.. this, warming with hot water will reduce the viscosity of the cil on the cylinder
;;unllu, making it easy to turn over the crankshaft. At the same time, the heated

" fuel intake manifold improves the mixture formation.

N
i

A boiler may be used at the hot-water

source in large garages. In the absence

‘h,.v

lé of a boiler, or if its capacity is insuf-

. , E ] ficient, it is advisable tc use water

Y heaters of the "Wulcan™ and "Titan™ types.

The use of water heaters has the

-8 advantage that the discharged water Iis

L'{‘ PR - 4 = g " softened, thus reducing scale formation

in the coeling system.

' In sutomobile concerns, the simplest
Pig.17 - Diagram of Contimuous-Action

stationary water-heating installations
: Water Heater
i may be installed by the personnel them-
; : 1 - Filling funnel; 2 and 3 - Metsl
; v selves,
‘ tanks; 3, 5, 9, 10 and 11 - 1.5" pipes;
Figure 17 is a diagram of such a
L -~ Brick oven; 6 - Section of heating
continuous-action installation.
battery (or pipe coil); 7 - Cock
Cold water from the tap or the metal

- tank (2) fills the entirs system of the heater when the cock (7) is opened. The

“:t5ﬁjatah is coméletely £i11ed when the water shows in the tube (3). As the sections

STAT
65

Declassified in Part - Sanitized Copy Approved for Release 2012/10/23 : CIA-RDP81-01043R001200220001-9 N



Declassified in Part - Sanitized Copy Approved for Release 2012/10/23 : CIA-RP81-01043R001200220001-9

“Tot the heating battery (69, embedded in the brick oven (L) are heated, the heated
| MALOT pagoes through the pipe (11) to the upper part of the drum (8), while the cold
“lwater from the lower part of the drum (8) passes through the tube (10) into the |
“loattery. In 15-20 min after the start ofihu"tin’g',' with a good fire, the water in
| the upper part of the drum (8) is heated to 70-8C°C, while the water in the lower

[ R —
’part. of the drum remains cold.

I

To fill the system with hot water, the cock (7) Ls opened so that the cold
_water from the main or from the drum (2) begins to enter the lower part of the sys-
‘ tem through the pipe (5), displacing the heated water from the upper part of the

" drum (8) through the pipe (3) into a vat catch basin.

An even simpler batch-type water-heating installation can be installed by using
"' an ordinary drum set into a brick oven (Pig.18). With such a device, about 206
liters of hot water an hour can be obtained from a 250-1iter drume

The portsble water and oil heating

x IL_-. system developed by Engineer A.A.Antonov
f | 4 = and manufactured by the GARC Trust (Fig.19
LZ‘:; : is widely used in small automobile con-
‘ gg‘ ;.?30 - fy : cerns, The installation consists of a
\ ’ - :‘11:‘1“::;1:‘ boiler with heat insulation, an cil tank,

firebox, a fire tube, 8 smoke box, 2

flue, a return flue, a stack, and sled

Fig.l8 - Water Heating Installation
runners. The boiler is made of l¢5-2 mm
using a Gasoline Drum
gage iron and is heat-insulated with
three layers of tar paper and felt, covered with wooden planking. A flue runs from
" the furnace through which the heated gases pass to the rear smoke box, where they
... 8re returned through a side pasaags to the front wall of the boiler into the smoke
box, and then enter the smoke tube.

fhe oil tank (4) is msde of (2) mm iron and conalsts of a pipe placed in the

66
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{th- water space of the boiler.
| iiMW _#he water-oil heater ie £illed with Weter or 3now through the port (9), and
4

with oil through the funnel (3). The heated oil is discharged through the cock (11),

1tnd the water through the cock (10).

B
o ’
1
1 -
1o
hs —Avi"i :
IS -4'— " []
: . - n
yo - Gt
[

9»"” Pig.19 - Portable Water-Uil Hsater TARC :

1 - Barrel of water neater; 2 - Flue of furnace; 3 - Purnel for [illing in oil;
‘h — cil tank; 5 - Stove; £ - Supporting [rame; 7 - Spring clip; B - Yater reservoir;
9 - Hatch for £illing water or snow; 1¢ - Cock for draining not water; 1l - Cock for

draining heated oil; 12 - Runners of sled

Secause of the type of grate used, any anlid fuel can be used in the heater.

The capacity of the water reservoir of the water-oil heater is LEC liters and

e

- that of the oil tark 54 liters the length of the water ~cil heater is 20 mm, 1ts
width 1020 rm, its height with lowersd flue 1725 rm, with raised [lue 2272 mm, and
its weight emply is LLT Kge

It may be necessary to heat the crankcase eil, if the engine is filled with
motor oil 10 or ;mtor oil 4, in addition to heating the engine with hot water, at
r.u{temperaturea below lChISOC. Despite the fact that the engine cylinders are heated

g by pouring in hot water, the {nadequately warmed crankshaft bearings and other

ﬁ;rte will still offer considerable resistance to the rotation of the crankshafte.
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“Tin sddition, the solidified oil cannot be pumped into the lubricating system, and
" the wear of the parts will increase.
v!“:‘ The crankcase oil can be heated by pouring it into a clean, covered vessel when
| Ltha automobile returns from the line, befors the oil has cooled, and leaving it in o
‘ B ‘warm room until morning. Eefore the begin~
. M: ning of the working day, the oil is heated
. to a temperature of 8(~9C°C ard is roured
: into the crankcase of the engire, already
" heated by hot water.
b It is useless to pour ir -il at a
: ) lower temperature, since it will immedi-
s ately stiffen,
: Cil from each engine must te drained
intc a separate vessel., The oil from dif-
. Fig.20 - Fire Pan for Warming the
' ferent engines, with different degrees of
Crankcase
contaminatior, should rot be mixed in one
container, since this will interfere with the rormal system of changing the oil in
_the engines.
A second method is warming the crankcase with a trazier, withous dral
_oil, This method represents a Iire harard and reede sreclal care and atientlon
“:Mduri.ng the time of heating. 0il should be warmed by this methed only 3F it is im-
: pessible to arrange for heating by the first method.
{ The brazier (Fig.20) consists of a metal trough, with a grate, installied at a
“height of 50-60 mm from the bottom of the trough, and a cover. To admit air under
' _the grate, openings are made in the sidewall of the trough., These openings may be
.M::p&rﬂ,y or entirely covered by means of a rﬂovable shutter. The fuel for the brazier
_'is charcoal with which the trough is three-quarter filled. The heated trazier is
’ ﬁiﬁce& under the crankcase on any support, in such a way as to make maximum use of
na |l
STAT
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~1te heat. The hood and radiator must undéx' 81l circumstances be covered with the

-Herotective cover, Before proceeding to start the engine, removal of the brazier
“}tm under the automobile s compulsory,

The temperature of the cylinder block can more rapidly be raised to 30-L0°%¢
.

o whan the cngine is warmed with steam than with hot water., Por this method of heat-

B ] .
. ing, a boiler generating the necessary amount of steam at g positive pressure of

'A0.30-0.35 atm 18 needed, as well as a parking space provided with steam lines and
: ) dovicea for feeding the steam. Bach automobile must also have special fittings for
;inhroducing the steam. The stub pipe for introduction of the steam i3 usually
‘attached to the lower water pipe in such a way that the steam jet ig directed along
"":}u toward the cylinder block.
Figure 21 shows an installation for supplying steam to the water Jacket of the
ZIS-S engine. The same equipment can be used for feeding steam to engines of other
models. A cold engine is heated by steam as foliows: a flexible hose from the
steam line, with a nozzle and connector nut, s filled with steam ard conrected Lo
the cock (L), tightly compressed by the cennector nut; by opening the cock, the
f steam is passed. The radiator plug must first be orened, and the engine hood and
rediator covered with Lhe protective covers, In k=5 min after rassage of the steam,
 water can be filled into the radiator, The water must not he roured in all at crice,
.but in portions of 4 - g liters at intervals o© Z=3 min. When all of the water has

o been filled in, it i3 heated to a temperature of 15-50°¢, After starting the engine,

- the cock (L) {s closed, and the hose with the connector nut is detached from the

cylinder of the cock.

The use of steam at a pressure of (.30 to (.35 atm makes it rossible to heat
),M‘the cylinder walls of the engine to 30°C, at outside temperatures as low as -2¢°c,
. 4n 3050 mtn,
A Steam may be used not only for warming the cylinders but also for heating the

oil in the engine and transmission units, by applying a steam Jet from the hose to

oo
P SV
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- Ttnetr casings. ' ‘
MMW_W‘ An individual starter preheater,
- yOerncntly installed on the automobile, provides for entirely reliable warming wp

Pig.2l - pittings for Introducing Steas into bhe Water Jacket

of 213-5 Engine

2 - Pipe LG * 2 diagpeter; ipe with calibrated

3 - Lead-in
vy b ConnectoTr

£ _ Rubber gaskeb

1 - Lower water hose;
I Cock;

plug (opening 3.5 ™ diameter in plug)

_put with stub pipe and hose.

a) Steam from steam 1ine; b) To water T .
7 ’ !

_ of the engine. dnen a liquid, freszing at lo¥ vemperature is used, warming with &
an engine foT atarting. 1ne

method of nreparing

tarter preheater ig the fastest
”:‘advantage of such preheaters over the abeve—described methods lies alsc in the fact
V that the engine can be warmed up neb only at the gBTREE, byt &t any place on the
ariy {mportant if the automorile 18 psed for long

This advantage is particul
to its base for severa

.1line.
trips and does not return

1 days.

In automotive Lransport, various designs of starter preheaters are known. At
suitable design {g the starter preheater with a heating {torch}
51 putomobiles.

L imeni MolotoY on GAZ-

51 starter preheaters

rtidy Automobile Flan
agram for the GAZ-
reheater boller (5) urd

The

b r; 1amp installed bY the Go

ves the operating di
ed in the pipe of the p

erneath

Pigure 22 &

<. | gasoline torch (11) is install
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- 'lftbizukea 15-20 min to heat the enginé to a temperature of 15-50°C, at an out-

’ 't 1
....m p ‘ LA b 5 .’

Bniy 19

Fig.23 - Heating (Torch) Lamp:

R v—j i . 2 - Al —tne - Fﬁitgr’ s’!‘ai')ef" - Vartical TLip€ - G
. - Hece n p pe < ir sump H MY 2N 1Te) IUH
o 1 1 g ’ x 1] 3 LRt S ]

n o f burner;
Zon ; e of burner; 8 - Cover o. © H
rod: 6 - Shell of funnel; 7T - Horizontal passag 2
. Y . ﬂ - lve.
m b wer: 13 - Stuffing box ol valve;
§ - Strainer; 10 - Byrner nozzle; i - 81it in cover; .. f
; '} i valve: 14 - Vertical passage of burner;
1 - Mut of stuffing box; 1% - Adlusting vaive; . |
e of burmer; 1F - Burner panj 19 - Plug of reservoir;
17 - Plug of horizontal passage ol bturmer; & 1

" 20 - Handle of pump; 21 - Handle of torch

a8 "‘30 C. p ;. e PO b 2 1 R B . A U0
p >
Ihe ipe Ol Lh(} ("he&t,(‘,' a 80 arran ﬁl tha he hoi, ases rom ts
pO v o & abw R4 iy e 1 a
Qﬂmuﬁb T t hea’ trhﬂ ar ne ¢ a!lk’vn'ﬂ'} af}d warm the o dhex the en ne 3 W 'lﬂl@d
'\gi T

2y
v tjuou&h bhe hCOd 18 Oye!\od to pemlta the L(Dl‘ibu..ﬂtioh IOdUC,t.S i tyhe t,()]ch O escape
’ 3

| h gine is started, and the cooling system is completely filled with water
the en

> through the radiator plug.

If a liquid freezing at low tmra£w05 is used in the engine cooling system,
a
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«bho toroh 18 4nserted in the bvoiler pipe without prelunlnary operations. tn very
Ve
"'l

2

days, it 18 important to check whether the antifreeze y-2 in the cooling system
u in a liquid state. 8olidified mtitroqze will not circulate, and the boiler may

,ibum ‘when heated. Incidentally, anumon and rules for handling the heating

~~~~~ ‘hnp (toreh) should be mentioned briefly, ‘since ihe reliability of the warming up
%dcpende entirely on the quality of {ts operation.
‘ pigure 23 shows the structural diagrane of the torch. The gasoline 18 rilled
" through & funnel ard through the filling plug (19) into & reservoir of 3 1iter capa-

The pressure in the reservoir is produced by pumping in air by means of the

_ pump (2), The gasoline reaches the burner through the tube (1), after passing

: " through the screen rilcer (3). In the horizontal duct (7), the gasoline 18 partially
evaporated. The evaporation is ancouraged b7 the strong neating (to red heat) of
" the incandescent rod (5) during operation of the torche The gasoline and gasoline
'vapors then pass through the vertical duct (16) to the upper paTt of the burner,
where the gasoline 1s atomized through the rozzle {17) into the purner casing where
combustion Lakes pLACe. The set valve (1) is used for regulating +ve length of
“'the flame. To 1ight the lamry the burner cover (8) is 1ifted, ard gasoline is
. poured into the drip pan (18) ard lit. In all, 1010 minutes are needed to heal
" the glow rod, after which Lhe control VA ive may be oF® sned. A tored in good condi-
tion burns with an even plue {lame, with a low hisse m prevent the nressure from
) dropping LoC rapidly during the time of warming ub and to rrevent srequent pumning
of air, the reservoir must pe only twWo thirds filied with gasoline. After every
LC~50 hours of operation, the lines of the torch muist pe cleaned With wire scrapers
and special prushas after opening the rlugs (17) and (11). The nozalie (10) is
_ cleaned with a primus-burner nine
Prolonged Warming of Engines. In some automobile companies, vhe engines ore
= kept warm during the entire period of standing petween shifts. Such warming is

effected Ly steam, hot water, oF alectric energye For any of these methods of '

(&)
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. utt.cndod heating, & well squipped parking space is required., For steam warming and
hot-wmter warming, vhe automobile depot must have a boiler, & steam or hot-water
L.
_,‘ system, dovices for feeding steam or not water into the engine, and on sach motor

S

vehicle a ritting for introducing the stedn or hot water. The arrangemenit of such

rittings is showm in Pige.2ls In heating with hot water, & fitting for draining the
%‘ water that has cooled in the engine into 2 return pipe running to the boiler is alsc
a 4v necessary. The steam for warming 18 intreduced 4irectly into the engine cocling
vl gystem £illed with water. The steam transfers its heat to the water, i,e., the
._”Lstenm condenses and 1is converted into waters The excess water formed in the cooling
" gystem raises the level in the radiator ard overflows through the test pipe Lo the
" ground.
1f the motor yehicle is connected with the steam line a3 soor aB it returns o
__the garage, and li-5 kg of steam undar Cul3=(el atm pressure 18 red per hour, then the

M

' cylinder walls will be kept steadily at Lo-2CtC during an outside temperature of

¥

—20°C, The oil in the crankcase hoWever, will cocl off with this method of neating,
‘ ::‘and after 5-b hours of starding, the tLenperalure of the oil in the vehicle will
"f reach (°C and will continue to drop gradusllye.
In warming engines with hot water, in addition to the rivying for {ntroducing
" it into the angines, a special air-tight cormection 18 puilt [rr vhe radiator nec

for drainming the water into the returt line, while ar adapter with 3 cock, which

o)

“f“ latter-is closed during the time of warming ur, 5 soldered oT welded onto the test
pipe.
The water, heated to 7¢-80°C, 18 fed under prassure of not mere than Cal BYAR
by a pump through the hot-water boiler into the distributing manifold, placed in

. warmed boxes near the parking spote Each vehicle stall has a rubber hose with an

‘ﬁl adapter connected with the line for £111ing hot water into the lower pipe of the
- cooling system. After passing through the engine and the radiator, the hot water

54

. is drained to the return line yhrough the adapter and rubber hose cormected te the
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- radiator.

each vehicle, the temperature of the cyliﬁder walls is kept at least at 01.0°c, but

the oil cools off rather fast. After 3 o+ 4 hours of parking, its temperature drops

,_ik With this heating method fesding l.5;- 2 liters of hot water per minute into
i
"y
._J
qt@ d)CQ

Figedl - Simplified Eleziris Heater for the GAZ-M Engine

a) Core; b} Gereral view of the element; ¢) Mourting of the elsmert into

the pipe of the cooling system
The main disadvantage of extended warming against the warming u; before start-

ing the engine, is the high consumption of steam or hot water.

(o9

' As an example, it may be pointed cut thab when L-5 kg of steam per hour is

- supplied for 8 hours into the standing automobile in a garage, the total consumption

. of steam necessary for keeping the engine warmed up amounts to 32-40 kg, while only

-~ 7-845 kg of steam ur roughly ome fifth is needed to heat up a cold engine. But

- ’ heating is advisable only when the storage time of the automobile is short, and
‘ STAT
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;alao if, owing to the operating conditions, it must be kept ready to start,
me RBectric warming, In service garages whers a large amount of electric power
A
w%ie avallable, electric heaters are sometimes used for keeping engines warm, The
R ) {

..... iofficioncy of the electric heaters is so dolectod as to supply, when the current is
i
wfturned on, an amount of heat suffucient td maintain a constant temperature of the

iicoolant, in moederately cold weather, during the entire period of standing between

i ‘ . 8hifts. For the rapid heating of the engine befors starting, electric heaters are
- not used, since this would take very strong electric heaters, and the increased

- consumption of electrieity during the starting time of the engines, especially in

) large service stations, would produce a strong fluctuation in the electric system.

The simplest device for electric heating of automobtile engines is shown in

~ Fige2hs The device consists of a flat textolite or wooden core with serrations on
5 _ - which a high-resistance alloy wire i3 wound. At a voltage of 110-12C v for GAZ-MM

automobiles, 2-2.5 m of wire of (.4 mm diameter is used, and for the ZIS-5 automo-

biles 1-1.5 m wire of (.5 mm dizmeter.

Fig.25 - Younting of the Heating Element inte Pipe of Cocling System

of 2IS-3 Engine

: G The winding is carried through serrations, A%t the lower end of the core, the

& wire is passed through the opening and the winding is then continued in the opposite

r‘~‘dirootion.

76
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- ver the entire length of the core, the loops of wire must not cross or touchs

e enda of the high-resistance alloy wire are
connected with screw clamps,
{nstalled, the proper cireul

attached and soldered to 8 mlti-

,,,‘atrmd copper wire
. ation of the cooling

j " Wnen the electric heater 18
#
must be assured.

“

1iquid in the sngine
{nserted into the

-
1 end
1 1n heating the

34

omobiles, the heater i8
ns are passed through 8

clination

engines of GAZ-MM aut

f:bottom pipe of the cooling system and the screw connectiol
Ve
_‘rubber hose. The circulation to the block in this case 18 due to the in

16
_of the jowsr pipe (Pige2hc)e
15 .
o For the {nstallation of this same heater in the ZIS-5 engine, the branch pipes
20
st be replaced by new ones 30 that the lower pipe of the cooling

jﬂin the system mu
as is shown in Pige25e

ey

_ system toward the water pumD,

has an upward slope
it is mandatory to ground

in electric heating,

the auto-

To avoid accidents
m,o body" is {nstalled near the

mobile bodye. Por this purpose, & third contact
4 ncontacbs of the electric neater. A three-wire line 18 used for connection
" electric power system. TwO of thess conductors run bo the contact

o while the third conne

spiral,
ce, this latter may be conrected into v

cts the autamobile body with a ground wire.

he same oubtlet.

__venien
An advantage of this form of heating over steam and water, heatl:
.. plicity of the equipment in the service garage ard the start

" addition, slectric heating allows the simultaneousd warming of

 coo1ing system.

The disadvantages of

olectric heating consist in the relatively lar
the need for very attentive supervision of the electric

_tion of gleciric power,
eurrent, and the fact that il

3

rittings to avold accide
£ the heating coil bu

nts, the heavy losses of

rns out, the water may freeze.

wfeloctric wiring o

TON AND EVAPORATION OF FUEL IN STARTING

POR TMPROVING THE ATOMIZAT
ing of a carburator engine is

ﬁ!.g.“.‘DEVIGES
pal corditions of easy sta

e &' 1 One of the princi rt
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[\
the fine atomigation and maximum possible evaporation of the fuel.

-
=

The basic condition for improving the starting mixture is the speed with which
. lthe crankshaft turns over. In addition, espocially in starting an engine from cold,

'
*4opecial devices for fine atomization and dvaporation of the fuel during starting may.
{Tt—ébo used.
,tj:i There are many different designs for devices of this type. Here only the two
l'<h:will be mentionsd, which gave the best results in operation and have been standardi-
! : zed:

1) the AP davice for injecting starting fuel (GCST 1687-L):

2) the automobile starting-gas generator PGG-1 (GOST L768-L9).

The AP device is designed to inject finely divided fuel into the intake pipe
fﬁof a cold carburetor engine immediately befcre and furing starting, It must be

~-borne in mind that well-atomized fuel, by itsell does not ensure easy starting, and

Uitherefore the crankshaft must turn over easily alsoc when using the AF device, - When
~using low-viscosity winter oils (brands [ ard ¢ by TU 375-51) 2nd standard gasoline
N the AP device will produce a smocth starting of the engine without preheating, at

- temperatures dewn to -15 to -20°C. TIn colder weather, a special starting gasoline
; must be used, or the engine must be prewarmed., The use of the AP device is useful
- at outside temperatures of « 5°C and lower,

Trhe AP device i3 shown in Fig.2f. It consists of a hand plunger jumr with a
suitable cylinder voiume of 1C e and a working pressure ur to 8 atm, a tank for
the starting fuel, of 1 liter capacity, a aystem of fuel lines, and nozzles with
diffusors. The pump is mounted on-the panel board near the driver's seat., The
nozzles are screwed intc cpenings especially drilled for this rurpose into the in-

‘take pipe. The tank for the starting fuel is installed, deperding on the design of
. . the automobile, for the maximum convenience of access in fillin g with starting fuel,
" and in the use of the stop cock. The tank must not be located in the immediate

. "4vicinity or the starting sywtem of the engine, to aveid heating.

78
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Fig.26 - Diagram of

1 - Instrument board; 2 - Hand
R - Front panel o

7 - Hozzles;
let fitting; 12 - Exhaust valve;

—

pumng 3 - Jet;
f cab or side pane
13 - Cup; 1h ~

—

A¥ Device for Injecting Starting Fuel:

nozzle; & - Intake pipe of;ongine;

- Diffuser; 5 - Dody of
ining starting fuel; 10 apd 11 -

1 of hood; § - Tank conta
Inlet valve.

Cut-
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f:fk" Bororo the hand pump 1: installed, the ntarting—tuel tank, thé hozzloa and the

aaolmq linea pust be flushed with knroune or with unleaded gasoline and blown out
',

“lwith compressed air. During the use of tho device, the part of the piston rod mov-

¢ . e
M41ns in the stuffing box must be greased, dnd the filter of the starting-fuel tank

. V
et
1

.«nunt be periodically cleaned.
e

The procedure for starting the engine using the AP device is as follows:
a 1) Test the ease with which the engine crankshaft is turned over by hand;
2) close the air shutter of the carburetor;
3) pull out the control of the throttls valve as for ordinary starting (on the

carburstors of new models, this operation is automatins and the choke cannot be pull-

L) open the stop cock of the feed tank, slowly draw the handle of the purmp
' m;toward yourself, and then energetically inject fuel bty exerting a strong pressure on
) the handle;
5) turn the ignition on and, start the engine by turning over the crankshaft;
6) as soon as the sngine starts to operate smocthly, cren the air valve of the
) carburetor and close the s8top cock of the feed tary.
In starting the engine by tre aid of the AP devize, no gasoline rust be pumped
by means cf the accelerating pump of the carburetor,

The starting-gzas generator for motor vehicles P33-) {s designed to supply fuel

- -0 o
vapor to the air tubes of the carburetor at outside temperatures of -3¢ to ~45 or

-5¢°C. The gas generator is used to facilitate the starting of a group of automo-
~tilea and is permanently installed in the garage, not on the individual vehicle
-like the AP device. If the crankshaft twrns over easily, the fuel vapor entering

the intake tube from the gas generator makes it possible to start the engine easily

”uat outside temperatures as low ss -5 to =50°C without warming the intake tube,
Figure 27 shows a scheme of Lhe device and a gensral view of the starting-gas

ganerntor. The 888 generator consist® of a gasoline tank with a pump valve and
STAT
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auety valvo, a coil evapomt,or with a burner enclosed in a mutual houaing, a base,

land a.cover. It is 350 m long, 190 ms wide, 315 mm high and weighs /.3 kg without
“lthe ocasing and 6.3 kg with the casing. 'rho gasoline tank holds 2., liters, The gas
gmont.or opontu on the standard automobilo gasoline which is filled into the’ fABO~

line tank through a funnel with a strainer to a level 10~15 mm below the neck,

Fige27 - General View and Layout of the Starting-Gas Generator,

Portable Type, with Coil Evaporator:

1 - Gasoline tank; 2 - Hand pump; 3 - Feed ripe; L - Purner vé;lw; 5 - Base of gas

5

generator; 6 - Feed pipe; 7 - Keedle for mechanical cleaning; 8 - Burner nozzle;

. 19 = Cas line; 10 - Inner cylinder of coll evaporator; 11 - Quter cylinder of coil

w; evapor'ator' 12 - Coll evaporator; 13 - Air line of carburetor; 1. - Exhaust pipe;

5 - Casing, 16 - Valve; 17 - Piller neck and safety valve,

81
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is 11“‘ not closer than 5 m from an uutomobileQ

into the gasolinse tank to &
The valve of

| 'fo avoid tirea, the gn; goncra.t.ér
by means of the handpump

| Befors lighting, air is forced
md to the same pressure).

LF
»:E pressure of 2.5 ata (the safety valve 42
o closed during this operation.

vaporator and burner must b
rting up & blow torch or primms

poured and lit.

£l _
—i the coil o

---- 3 The heating of the burner is the same as in sta

under the burner, gasoline is
s burning rate is ad justed.

!

.- shove:

into the pan of the oylinder,

‘ .
hot, the valve s opened and it

. As soon as the burner 18
o When the coil i3 heated Lo & cherry-red colov, the valve of the evaporator is
opened. If the vapor leaves the outlet pipe in an even jet, without drops of 1liquid

b
rator is considered ready for operatione

& gasoline, the ga: gene
for starting an eng ¢ the starting gas generator is

The procsdurs {ne by means ©

" as follows:
1) Test the ease with which the crankshaft turns over by hand;
2) open the choke of the carburetor to 1/3 -1/2 of its *ull opening;
3) open the alr oftthe carburetor not 1ess than hall of it full capacity. Te
it is reconmended that the starting be rade with an emply

reduce the starting wear,
carpuretor [loat chambsr;

1) turn on the ignition;
5) place the lighted gas generator on the running poard or fender of the
- yehicle; insert the exhaust pipe of the gas gererator inte the air irtave ripe of

the carburelor;
6) oper the valve of the evaporator in suekh a way thatl a small quantity of
» of tLhe carburetor;

gasoline vapor emerges [rom the air lin
ine crankshaft by using Lhe cranie fn the Tirst explosions

in the cylinders, rapidly open the vaive of the coil evaporator

+ation of the engine to 1dling speed;
he engine for 3.5 minutes o
vaporator amd contime to W

7) turn over the eng
ard adjust the oper-

n the fuel vapor from the gas generatoTr,

8) warm up ¥
ork on the fuel supply

L "then close the valve of the coll e

'

B
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5
z
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¢rom the sutomobile fuel-supply system.

__After completing the starting opor.at.ion of one. or seversl engines, the velve of
“1the burner and evaporator are olosed and the air 18 released from the gasoline tank
—Jw opening the plug of the filler necks

t kS

!
% able S r Carburetor es
=1
The presence of a strong spark between the electrodes of the sparkplugs during
+ _'the time of starting the engine is not less important than the easy turnover of the
5ol crankshaft or good vapor mixture. If the spark from the sparkplug i8 weak, the
g /...f;\enaine cannot be started even if it is most carefully ad justed.

Ho additional devices are nesdsd on the automobile %o agsure the relisble func-

 tioning of the ignition syatem when starting 8 cold engine. 1t depends exciusively

_on the proper care, ad justment, and setting of the rotor, the distributor, the spark-

2r plugs, on the ignition coil, the high ard low tension lines, and the cordition of

the storage batiery.
The special reatures of the action of the ignition gystem on the starting of
+he engine are a3 follows:

T when the crankshalt, even of a hob €0 ine, i3 turned over by the star-er the
L} - 1 »

”

yoltage in the primary circuit with & hevoll electrical gystem drops 1o 3=L ¥, ard

{n a 12-volt system 2 a-5 v, The volrage irduced in vhe nigh-tension zircuit 1is

1

‘ucorrespondingly reduceds 1L, nowever, the storage ballery is partly discharged, oF
if there are current ieaks of poor contacts in the high ard low tension lines, the
voltage will be atill lower and the spark will be unable to ignite the fuel mixtures
| 1t is therefore necessary that the storage battery is fully charged, thab the low
Vand high tension 1ines have no leaks, and that their connection to the sorresponding
terminals 18 entirely reliable.

[ The ignitlon colls in GAZ-51, 215-150, GAZ-M 20 automobiles with a 12-volt

.+ slectric aystem have an additional resistor (variator) which is shorted when the

©: . starter is turned on by closing additional contacts jocated on the starter switche

3
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0. - :
T‘I'huu, at the moment of surting the engind, the current flows t,rrough the primary §

*«mdu; by-passing the additional rnin&or, 1e04, it operates as a 4 volt system,

jmilo the voltage in the primary circudt amounts to 8-9 vV, thus increasing the power
e _
MJof the spark. In the course of the technical inspection of the starter, the instant

B,

;oi‘ closure of the contacts shorting the additional resistor must be checked by means
](‘.

of test bulbs, The contacts must close simultanecusly with the switching on of the
1
stu’tor, or a little before it, -
) The care of the distributor {n winter is not different than the usual care:

the contacts must be regularly cleansd and the setting must be properly adjusted,

‘The peculiariby of winter conditions is that on varying the temperature, e,g,, while
| t.ha engine is being warmed up or when the cold automobile is rlaced in & warm garage,
small drops of water, producing leakages of current, may condense on all parts, in-
- cluding the distributor, the wiring, and the sparkrlugs, Por this reascr, before
turning on the ignition, the distributor, the ignitien coil, the wiring and spark-
plugs must be inspected, and if mo: 3L, they must be wired dry with a rag.
The condition of the sparkplugs ig rarticularly importart inp winter, For

every engine only sparkplugs of the Srand indicated ir the factory instructions for

‘the given automobila should be used, Tha Thot gy rkrlugs ¥ 10.2 with a lorg low
. msulat:;r cone, designed for SAZ-¥M, engt ires, must not he installed, fer exarrle,

- on the GAZ-51 autem womobile, where a Mcoldepn sparkplug is required, During the opera-

e

LR

t.ion of a warmed-up engine, sparkplugs with insufficient heat conduction (hot spark-
plugs) will rapldly overheat and cause interruptions in the ignition. On the cther
- hand, the installatlcn in an engine cf sparkplugs that are colder than those re-
£ } . ) quired leads to the deposition of carben and 0il on the insulator, especially dur-
:' ing the starting of a cold engine.
Kk Sparkplugs must be regularly cleansd on a sandblast machine. The large amount
of \mevaporatad 8asoline sucked into the c¢ylinders during the starting of the

engine covers the wulln of the combustion chamber, the crlinders, and the sparkplugs.,
g STAT
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.ill inlullbor md Glect.rodau are covered wit.h g layer of carbon, the wetting with

) o almost slways results in a short in the high-tension current meith the body®,
““_";imm {nterrupts the ‘sparking, ard makes tho starting of the engine impossible. On ‘
,.,Ju'l. other hand, if the sparkplugs are clesn, even if they are wet with gpsoline,

- 'tho engine can always be started.

Correct adjustment of the gap between the electrodes of the sparkplug is very
important. The normal gap should be 0.6 - C,7 mm. This gap should be tested with a
" feeler gage, ¥ adjusted by bending the side electrode.

1f the gaps between the electrodes are too small, droplets of gasoline form
" more easily between them., The mixture around the sparkplug will be too rich and will
":Abe nard to ignite. A mixture that is too rich and contains particles of liquid fuel
 does not, moreover, burn completely, and gives a large amount of carbon which may
" £411 the gap between the electrodes if the sparking distance s small. As a result,
.the sparkplugs will operate intermittently.
In a badly worn engine, when sich oil gets to the sparkplugs, as well as in
the case of noyersuction®, many drivers increase the sparking di stance, which helps
to reduce the amount of carbon deposited on the sparkplugse

If this method is used, the length of the incressed sparking distance must nct

‘exceed 2 mm, %o avoid damaging of the ignition CCike

.. _Devices for Cranking the Crankshaft

Some sutomotive companies are making efforts to conserve the the storage bat-
teries by turning over the crankshaflt by means of some outside source of energy
when starting the engine. A starting battery or 8 rortable starter is used for
this purpos2.
The starter battery 1s installed on & special hand truck or on & sled, and is
Mwequipped with a set of connecting wires of gufficient length. The cross section of
thess lead-in cables must not be weaker than that of the wiring connecting the auto-

E mobile storage vattery to the automobile structure and to the starter switche. The

a5
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) ends of t'.heabo baﬂiary cnb]’.;;\ u-s\ist be rel‘i‘ﬁbly connected to the automobile u'crucf.ure
:Lnd to the starter te 8. L
q:j The starting vattery is ususlly mounted in a warm casing with openings for the
,,.@viring To start an engine, the battery 1u wheeled to the nut,omobilo a"xﬁwéénxiectid'
H.nt.o the starter circuit in parallel with the vehicle storage battery.

Portable starters consist of unite ordinarily made up of an electric motor

b which can be plugged into the power line, an automobile gear shift box, and 2 flex-

i,blo-drivo phaft with a starting rode The entire setup 4s mounted on & hand trucke.

3+

As an example, Fig.28 shows the electric starter designed by Engineer Ye.,lebed?.

[

gome designs of such starters use an {nternsl combustion engine instead of an elec-

tric motors

To start an engine, the mobile starter 18 wheeled up to the automobile, and
. the starting rod 1g inserted into the crankshalt ratchet like & nand cranke The

_ electric motor ig switched on and the clutch of the unit is engageds As soon &8

‘the engine 3 givens the first explosions, the starting rod is eiected bY the ratchet
‘and goes back to its extreme positicne Por this purpose, sints are provided on its

rear end into which the pushing of the flexible drive shaft fit.

In using mobile starters 14, must be LOTNE in mnd that it is categoncall)

pidden to crank an engine ir. which the oil has solidified.

" procedure and Methods of Starting 8 Carburetor Bugine

yarious methods of facilitating the starting of a cold engine have been des-
cribed above. The [ollowing conclusions may ve drawn from Lhe above dalé.

The sase of startiﬁg an engine, and, consequently, the additional measures
that may be necessaly, depend primariiy on the grade of oil used in the crankcas€e
1f it is winter oil of brand L, the engine c@ pe started without preheating at
Mf‘itempOraturas down to =26 to _28%c, and if 3% ys winter oil of prand 6, at temperas
7., bures doum Lo =20 to =22°Cs

'

Using ASP~S or AS-5 oil, the engine can pe started without preheating at tem-

8t
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Y peratures down to -5 to -8%C. At lower teémperatures, the viscosity of these oils

_|increases and may meke preheating necessaly, When operating on swmmer oils in win-

ter (e.g., motor oil 10) at outside temperatures of 0°C to -10 or -15°C, the cylin-

Pig.28 - Electric Starter for Bngine Starting

© 1 - Electric motor b Kd 1450 rpa AC; 2 - Flywheel of SAZ-E engine with clutch

e

seated on motor shaft; 3 - Gear change box GAZ-AA with fiywheel housing; o - Flex-
V*f;‘_y :  ible drive shaft; 5 - Ball bearings; & - Starting rod with pin; 7 - Guide rod;

8 - Movable cross-bar (vertical movement 200 mm); § - Botalting wheels; 17 - Pase;

. “‘:"_ " 11 - Hand lever. a) View along arrow A

'der block must be heated with hot water, steam, ar some other msthod, and at still
lower temperatures it is advisable, in additlon, to heat alsy “he crankcase oll.
In all of the ahove erumerated cases of engine starting and especially when
! starting ar engine containing winter oil, without preheating, it is advantageous Lo
use dévices for improving the fuel mixture: 3tarter pump Al oT gtarter gas genera-

tor PNG~l.

If s ligquid that freezes at oW temperature is poured irtc the cocling system
 of an engine, methods of warming the engine without the necessity of draining the

£l liquid must be aelacbodvsuch as an individual starting preheater, or an electric

B prﬂhuhﬂr .

t

X §
y e i) S .. . After the preparation of the engine for the starting has been completed, l.e.,

87 STAT b
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fthe easy turning over of the crankshaft has besn assured by one of the above methods,

the remaining operations differ little rzf:i_m each other and should be performed for a
lcarburetor engine in the following order: !

e
$

; 1, Release the clutch completely and leave it {n that position by means of the
;' stop installed between the pedal and the seat., The engine must not be started with-:
, out releasing the clutch, since the gears of the transmission box imbedded in thick-
‘ened oil hinder the turnover of the crankshaft.
2, Pull the hutton of the air shutter of the carburetor (suction) completely.
_ The air shutter must be fully closed,
3. Cpen the choke by pulling out the button of the manual throttle, Cn the

~ carburetor of the GAZ-51, 218-15C, "Pobeda", Zis-11C, ard "MMoskvich®, these opera-

" tions are performed automatically since the choke 15 connmcted with the air system

by rods amd levers., It is not necessary to pull out the manual gas butten in start-

ing the engines of these automobiles.

he Conmpletely cloam the shutters o7 the radiater «r the snesial cover by pull-
} 5ok

ing the actuating cable,

T ' 5. Cpen the engine heood and rump gaseline with the hand pump inte the carbure-
_Ytor to replace the losses due to fleoding and evaporation in the flcat chamber.
i ' 6, If thers are droplets of water or frost on the crarkplugs ard distributor
§ j g ’

; ,lvwipe these dry with a rag.

7. Wher the engine i3 started without preheating, the fan must be turned by
hard to make sure that the shaft and impeller of the water pump are not frozen. At
_temperatures beleow -2 4n -190(}, it is very useful to heal the fuel intake pipe to
improve the formation of an easily inflarmable mixture. The safest method of doing

...this, so far as fire hazard is concerned, as recommended by the Gortkiy Automohile

N

:,;Plant, is to pour slowly boiling water, or very hot waler, from a pitcher with a

..ipouring 1lip, a teakettle, or other convenient vessel, on the intake pipe. A total

0!‘ imi/?‘, - 2 liters of water must be useds To prevent the water from rapidly run-

i STAT
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. nj:r;g off, the intake pipe can be wrapped in rags ard the fot water poured over: these,

In the ZI8-5 engine, the water puwmp must also be preheated, since a zmall ammmt of

M’w‘tor often remains in it, and the impollor freezes rapidly. ;
d, -4-" i
w} 8. Opening the engine hood and the hmxing jacket, insert the crank and! prime

e

1
;tho engine by turning over the crankshaft a few times. If the engine has beeL’n prop~

a .:4 erly prepared for starting, it will not be difficult to turn over the cranksr%aft,
! " and the crank will kick slightly. Engines with a downstream carburetor (GAZ-J')l,
. 213-120, atc. ) should be turned over not more than 3. times on priming. The choke
nesd not be opened wider while this is belng done. With a slightly opened ¢ oke
" glide there will be a high degree of rarefacticn produced in the {ntake pipe, and
“the gasoline entering through the idling system will be well diffused.

1f the starting device AP or +he starting gas generator POG are availall

engine is started as instructed cn pages 6C and £1, Yo priming is necessa

9. Turn on the ignition ard start the engine. To spare the storage blattery,
1

1t is recommended that in winter the engine should as a rule is cranked. 'IéY;e start-
ar can be used only il the storage pattery is in good <O nditior and fully cjharged,
and if the engine is nob teco new ard can be readily turned over by hand atithe time
of starting. The starter should not be opera p1eh:s thar L-3 588, aredi the
intervals betwsen successive sperations should net ve shorter than 10-15 8€C. I
the engine refuses Lo ghart after L=5 attempts, further efforts with the k;tarter
‘ should be abandoned and the cause determined.
17 the storage battery is cut of oprder or undercharged, or if the engine is
still too new, it must not be started with the starter.
Slight orening of the air s)ide and stronger opening of the choke during start-
ing is unnecessary; st diminishes the quantity of liquid, unatomized gasoline, that
is aspirated into the cylinders at the first explosions, {looding the sparkplugs
amd washing away the lubrlcante

10. When the engine starts to run, immed istely open the air slide by about

) STAT
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[ SR
..{ono third, and then slightly increase the 'choke cpening.
A3 the engine warms up, gradually {noreass tha air valve opening to full.

11. If the starting is done with an incompletely filled cooling system, close

¢t
_|the drain cocks, and, without stopping the engine, pour water into the radiator.

[

:
‘ ”1 Before leaving the garage, the engine must be warmed up by idling to a coolant
fftunperm.ure of I.O-SOOC. The warming up must be done with the warming cover on the

hood and radiator, and with completely closed shutter or radiator hood and frontal

flaps of the warming covers

At the same time, the readings of the oll pressure gage must be watched and if
‘there is anything wrong the cause musi be fourd.

In practical operation, trouble and poor starting of the ergine is most often
due teo very much enriched working mixture to noyersuction®, or to trouble in the

ignition system.

1f & large amount of Tiquid unevaporated gasoline has gotten into the engire
cylinders, it is not only useless tut alse harsful to continue startirg by the ordi-
nary method. The sparkplugs flocded with gascline will not give z good spark, and
the overrizh mixture, even with a good srark, does nob ignite, and & weak mixture

111 ever. zore definitely c5i1 to give an explosion. The liquid gasoline washes

yhe cylinder walls, pistons and piston rings awiy, the compression

pecemes worse, and the wear o° the nmarts will be very great. For this reasor, if

the engine is nover-aspirat =i, the unguccessiul attempts to 5% 4, mast he aban-
dored and the cylinders must be Molown outM.

Wher. the excess gasoline in the crlinders is small, it can e blewn out with-
sut turning of 7 the ignitlon, simply by turning over the crankshaft a lew times
with fully opened air and choke shutters. 10 the engine s4ill fails to start, then

© the usual starting operations are ropeated.

If a large amount of gasoline has gotten

to turn off the ignition, remove all sparkplugs, completely open the air and choke

90 STAT
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m'iﬁﬁftof;, and turn over the crankshaft a few times, To avoid diecharging the stor-

850 battery, the engine crankshaft must be turned over with the hand crank instead

N

lof the starter.
| The sparkplugs 30 removed must be cleaned and dried, but without overheating

..1

B e
_| the upper portion of the insulator. Warm sparkplugs somewhat improve the following

Y e
muisbarting, since the gasoline will evaporate better around the electrodes,

1
To restore the compression in each cylinder, a small amourt of fuel oil (1/2

":ftablespoon) must be poured into each cylinder and the crankshaft turned over a few
R
. more times.

LR
After screwing the srarkpiugs back in tc rlace and connectirg them with the

PR

__leads in the operations for starting the engine are resumed,

led off durirn » Llowing out {if start-

The cylinders of an engine that has cocled oot ng

ing is attempted with warming) must be again reated as before
&/ B

Very often, especially if am  engine that la not Worked in must be started
’» 2 o £y ]

or if the usual methods of starting are unsuzeessful, the methels of starting by

_towing is used. An engine in goed order, if tuel and well rrerared, tan

be easily started, even withcut towing.

eaving the garage

ime for

In practice however there are some cases whire the time
Cis limited and there is ne time to correct tppuble interfering with easy starting

makes 1t possible

H

__of the engine. In this case reccurse must Ye had Lo btowing, w

_ to start the engine rather rapidly.
The rroper uze of towing accelerates starting and doees no rarticular damage Lo
& o ba :

the engine. 3But often inexperisnced drivers use towing without cbserving the cor-

responding rules, which leads to an {mcreased wear on the engine and to failure of
’ &

__parts. If an automobile in whose engine the oil has solidified, s to be towed,

.;and if the crankshalt cannot be sasily turned over, the clutch may be "siripped®,

. the connecting rod bent, the transmission and the gears of the cil pump broken, etc.

.misﬁch cases are observed in practice, and therefore the engine must be started by

e STAT
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0..
i

~~~~~ 41t.ow1n5 only if the following conditions are observed:
~1§ 1) the engine crankshaft must turn over by mesne of the hand crank, by one man;
[

’:q 2) the cable, chain, or rope for towing must be aufficiently strong and not less
“;j than 4-6 m in length. It is desirable to. use a rigid pulling attachment in the form
, ;Eof a wooden or metal yoke 3~/ m long with luge for attachment on the ends., The
lb-.ic;ble or towing bar must be firmly attached to the tow hooks of the vehicle to be

,

towed ;

| 3) the direct transmission should be engaged or the towed vehicle. The higher
‘1igaars (I or II) should not be engaged, since it may damage the clutch. In addition,

before the beginning of towing, the brake-shoes and the oil in the transmission
‘units must be inspected for [reezing;

L) the towing must be done without interruptions, aleng a straight section of
the road, at a speed of not over 20 km/hour. The clubch rmust be ergaged smocthly
on the towed automobile. The use of Msuction™ and of the choke s the same as in
starting with the starter;

5) after the enjine has teen started, disengage the clutch and place the gear-
shift lever into neutral,

The second main scurce for difficulties in starting an

engine is trouble in
the ignition systen. This occurs malnly an n reaydt ~f Tailure nf the elecirical
“instruments.  The most Irejquent causes of interrurticor in the ignitlion are:
a) an undercharged storage Tatlery;
b) oxidation cr recr contact between the connections and terminals of the
storage battery;
¢) pitting, incorrect setting of the rolints in the roter;
- d) leakage of nigh-tension current in the wires or distributer cover (the

: spark breaks through ™o the structure™) owing to a cracked cr fouled cover;

o) sparkplugs in bad condition or maladjusted.

92
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peratures than a carburetor engine.

s no constant source of ignition, and the

cylinder at the end of the compression

of the air at the end of the compression

f-ignition temperature of the fuel.

ompression 18 assured by the fact

1e the power of the starter ard

crankshaft can be turned over al a apeed

n the cylinder at

to LOO-50COC, which is entirsly sufficient

Ir, winter, however, {r, *urning over & cold

Jower than necessary. AL

the cylinder will be longer in

them, and the leaks

will transfer vent to Lh

also increase. 1 addition,

4 Wa warmed up on rassing through

nohe W

at the erd ot the comprasaion stroke may he

fuel, and the Diesel

ivion of the

o a Dissel, vhe Tollowing must be assured:

at a speed of rot less than 100-150 romg

ed uel at the end of the compresalon stroke.

15 assured by using the

4 the oil in the erank-

od on the carburetor angine.

temperature of the air in
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0.
*jbha Diessl cylinders.
. The relisble ignition of the 1njocted fuel is also assured by using the winter

e "
it

grade of fusl and by preheating the alr uspirated into the Diesel. The addition to é
!

{3 A .
”jthe suction air of a volatile additive with a low flash point likewise considerably

'Bthyl ether is'most often used for this purpose.

-
flraoilitates the starting.
MAZ-205 and the i

T .
Y~ on the Diesel YaAZ-20i, installed on the automobiles YaAZ-200,

buaea 218-154, an electric torch preheating device (Pig.29) is installed for pre-

LA
Wﬂheatinz the suction air. It is mounted on the cover of the inspection port of the

‘j;fourth cylinder. Its operation is as follows: ‘When the induction coil with a

M " buzzer is turned on, continuous sparking takes place between the electrodes of the

sparkplug 1. The kerosene injected through the diffuser (2) is ignited by the spark

" ""and forms a torck that heats the air aspirated by the Diesel,

The factory recommends the following pracedure for starting a cold YaAZ-2CL

e

Diesel at ambient temperatures below e
1) Heat the cylinder bloek o the coolant temperature of ¢5C°C and the oil in
the crank case to a temperature of ¢30°C;
2) Turn the crankshaft with a special wrench %0 warl the hexagenal ead of the
(;LLpulley attachment bolt;

3) Turr on the ignition of the elactric Lorch;

L) About 1-2 minutes alter curning on the ignitien of the =leztiric torch, rress

~ the starter button and the fuel throttle, plaeing it in the position of maximum

supply. The starter must be left on not more than 2C sec, with intervals ol

between applications. Al the same time, during the reriod of one acplication of

the starter, four or five strokes of the hand pump rmust be rade, smocthly derressing

_its handle., If the Diesal does not start at the Tirst attemrt, repest these opera-

tions after l-1.% min;
£ the ignition of the elactric

5) When the Diesel has been started, turn of

__torch and screw the handle of the booster pump to the stop. After starting the

e e 7

STAT
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.wyghﬁino’ 1t is warmed dp by &dling'at a crankshaft apeéd of about 1000 rpm, until the
)

3 s

goolant temperature reaches +50°C. The speed cannot be increased or decreased dur-

‘ ing the warming-up period, Operation of the Diesel at minimum speed is permissible

Fig.29 - Zlectric Torch Preheater for YahZ-204 DI
1 - Sparkplug; 2 - Diffuser; 3 - Induction coil; &

[ - rod; £ itcl From storage battery
5 - Handle of booster pump rod; & - Switch. a) Fren ¥4

i’only after & coclant tezperature of +7¢°C has been reached.
Before beginning 4¢ move, the creraticn of the control {rstruments on ihe
4 -‘—:..instr\xm rts board must be checked. The oil pressure at minizum idling speed mast
not be lower than U.3 kg}cm:.
At the Moscow bus stations starting of she Diesels on the 2IS-154L buses is
facilitated by adéi%ion of ethyl ether o the intake alr, This is done only after
”Lhe crankshaft has been checked [or easy turmover. Fer this, 10-15 drops of ether

- are dripped into the air rilter of the Diesel through a specially drilled opening

wis-a em in dismeter, by means of a funnels Starting then proceeds by the usual

. method. - The slectric torch is not used when starting with ether. Not more than

i;i;5 cc ether must be used, to prevent a sharp pressure rise in the cylinder.

95 STAT
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b ek s R

"It ‘must be remembered that ether, being a highly inflammable liquid, is

a fire |
 hasard. It must be kept in an airtight vessel, observing all rules of fire eafety. ;
If a Diessl must be started by tmdn; or by the aid of portable starters, the

uu rules Aypiy 8s in starting carburetor engines by these methods,

o w'
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DRIVING AN AUTOMOBILE IN WINTER

Vﬂiggmcteget;cs of Driving an Automcbile én Winter Roads
4’*"'!“ N

Priving an automobile on winter roads demands special care of the driver and

20°_ fantliarity with special working methods.

On slippery roads, covered with ice or with packed snow, the stopping distance

’:.ﬂ of an automobile on braking is increased two or three times {cf.Table 2); orn sudden

2 bra.king there is the danger of skidding, iee., loss cof control, In this connection,
. the consequencea of careless and reckless driving of inexperienced drivers cause

. collisions, wrecks, and other road i.mr:idm;ts.

Car driving becomes particularly zomplicated in cities with heavy street traf-

34...fic. There are also many peculiarities in driving on surburban roads., Falling

A4
i#... snow or mist impair the visibility ar< make the driver's work even more difficulb.
1. ..1n addition, the daylight period is considerably shorter in winter than ir: swmmers.

4o Under complicated winter conditions, skillful and careful driving of a car is

1 a prime i‘aquisite for safe movement and complete preventicn of road incidents and

it accidents.

gl T4 is often neceasary Lo travel over stretches of road where only some of the

a4t snow has been removed or which are poorly plowsd; sometimes drifted portions of the

?v‘"‘w{road must be passed. Traveling corditions on country roads are especially diffi-

!
i oult during thaws. At such times, the driver must skillfully use the various appli-

54 »~~4§M—m¢mmthods‘ot»imréumg the roadability of the car.

| . The various methods and devices for driving under such corditions are developed

1 STAT
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—lence of expert drivers, may help new drivérs to reach more rapidly the level of the
TImasters and become one of the Hundred-Thoysander Drivers.

Thb’ih 8

Stopping Distance.of an Automobile

Distance necessary for stopping automobiles,
inm

Speed of Car in lam/hour

On Highways with Smooth, | On Roads with Wet, Muddy,
Dry Surface Slippery Surface

10 L
20 1C

30 18

LC 30
50 LC

60 50

Note. The above-indicated stopping distance of cars corstitutes the distance
" covered by the automobile during the driver's reaction time {that is, the minimum

" time elapsed betwsen the event requiring brake application to the instant at which

" the driver depresses the brake pedal), arnd the time of braking.

City roads and highways are t.xsuaily plowed arsl sanded. But not all streets

- and roads are equally well plowed and sanded; m addition, winter weather is change-
able. In the morning the roads may freeze, during the day thaw or wet snow may be

0 encountered, followed by freézmg toward _evening. As a result, a layer of ice or

fmzen sncw forms on thé road surface on which the automobile must travel, Travel

; over amoot.h ice is particularly hazardous. In this case, even sanding will not

anfﬁsimtly mcreaae the traction ol the tires, since the sand rolls off the‘ smogph,

- hurd surface of the jce, Approximately the same conditions of movement as with

L B STAT
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Toertain that the top can be reached with dcoeleration and without shifting gears, |
singe gear shifting in uphill runs will lead to slipping of the wheel and to an

linorease in the danger of skidding. If mie road visibility is poor (curves, bends, !
} ' ! :
- hm"s), ‘the speed must be reduced to a Mimm B » 80 that the vehicle can Heé instantly i

" "Istopped if an obstacle appears, . i
Y

o] In spite of the fact that oity streets are cleared of enow in winter, ruts will
§od ol i

_iform in some places on trolley lines. As a rule, the driver should avoid driving
e ‘
“Etha automobile along streetcar tracks, not only for safety reasons but alsoc to save

If the car slips into

i _:fihis tires (the tracks have hooks that tear the tire tread),

_’a rut on streetcar tracks, it might turn around or skid when the driver tries to get
20

_jout of it. This often causes accidenta,

It is dangercus to park an automobile on a hill 1if the read is slippery, using
7 ")‘:Lonly the emergency brake; there are many cases of a braked automcbile slipping down-~
- k"‘fhill. If the car must be left on a slope, a chock must be placed under the wheel.
‘ Driving by night on badly lighted streets and on suburban highways demards

" increased caution, especially at a time of winter when the snow has not yet packed

“down and the road is wet; a tarred or asphalted road will shew up black, In such

cases, pedestrdans or other obstacles on the road merge with the general darkness,
a0 that the driver must corstantly be ready to take the necessary measures,
: In stopping on an unlighted street or on a highway, the car must be narked as
:near the curb or shoulder of the road as pessible; other cars must be rrevented
l‘rom running into it by ly‘eaving on the tail light, frent parking lights, or the dim
' ‘headlighta.
| In dry cold weather, the traction of the tire tread ci snow-covered roads is
-,_,;bat‘her than on roads with soft or wet snow; consequently there is thus no particu-
‘la.r danger of aﬁddihg in such weathsr. However, icy stretches of road may be

{encountered on which ice forms as a result of thaws on the previous day. Remember-
N e ’
‘,‘.;ilng

i
e —

“this, the driver should be able to spot such places and reduce his speed before-

STAT
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IR

“Thand, avoiding sudden }pﬁ‘é&iiaﬁ ”Ei"iﬁi‘"%i&i{bd,

l‘zw
~Luhesl, etc. Ioy. and_alippery road. aoet.xoap are general

L )
‘{aeotions, dus to braking of cars oboppingétor traffic lights, Buch a road surface

also oocurs near trollcy-bua arnd bus stop‘. Ab such spo

-
e

FO i

“sharp ‘movements of the “steering
1y found at city street intarq-

ts, the driver “mist reduce

npad md be pnrtiamﬂy cm-uful.

. whon approaching a crossing with a gresn 1light,

1 mi
' creased, since the 1ights might change any minute, forcing the driver to apply the

od had been ingreased, sudden braking on a slippery road

the speed should not be in-

‘"‘rbram suddenly; if the spe
16 o
my lead to skidding.

18 .
In traveling on a sanded road, especially

on hills, the driver must pay atten~

NW
re cases in which the driver encoun-

_tion to the condition of such places. There a

‘Wl :‘
tere a section of the road that had been sanded a few days tefors, where the sand,

ground into the icy surface, can atil]l be seen but no longer provides traction

When snow is falling, the driver must not start on his

" petween tires and road.

route without the windshield wiper in perfect working order.

In very cold weather, the front and side windows of the cab and body become

covered with ice, which considerably affects the road visibility. ALl cars on the

river must drive with special care,

_/road are in the same position, so that each d

and select a stopping place with particular attention.

In cars oquipned with a heater (2IS-110, wpobeda®, Z1S-154), the front window

Tn cars without & heater, it is

Ir.

48 heated by a jet of wamm atr directod downward .

W:suggesbod, if possible, tc install an electric heater on the front window.

there is no heater, the giass can be coated with a 5pacia.1 mixture. Salt is added

lves in ther water and settles

110 0s5 liter of botlmg wat.ox' until it no longer disso

xas cmula: this solution 1s mixed with one liter of clear glycewal, and the resul-

k ;t.ant nﬂ.xtura {s applied in a thin layer to the inner surface of the glass. This

. mdxcbure prwama the formation of ice on the glass for 2-3 hours, after which the .

w.tpod off and a new layer of mixture applied.
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mvﬁ.‘wfr; case of axtreme wecessity, sweating and Toing of the cab windows, sanbe | ]
ase, the tempsrature .
i

T {prerented. mﬁmm with partly opened ai;lo windows; in this ¢
4 d
_,;, of the nr in the cab becomes’ oqual to t.hb outside tempersture, and the sweating of o

10 In driving on winter rosds and eapecinlly on country roads, snow drifts and
{' B
“unplowed sections are frequently encounmui. vaually, packed dirt roads have a

’ MWM:
M%W roadway, and to avoid

1% __'513 often necessary to drive

colliding with traffic in the opposite direction, it

into the snow,

is particulsarly difficult, so that the

}
~ . Driving on country roads during a thaw

20
drivar must always carry digging tools (an axe or spade),

a towing rope, and various

2% fot.har devices for restoring the roadability of the care
: .C“: fo increase the relisbility of operation and the roadability of Lhe car in
tires with special tread are used, as well as snov

2 "“travel under such conditions,

.

chains of various designs.
ghows tires with a tread

Figure 30

design for higher roadebility. Such

treads should be mounted on the wheel in

such a way thab the angle of the Lread

design is orposite its vertex in the dir-

sction of rotation of the wheels, thus

now and mod from £41ling the

.

preventing $

o ?15.30 Tims with Tread Design for
tread.

Increaaod Roadability
11 most of the route in a given trip

54 gocs over country roads or poorly piwed roads, it is advisable to use sno¥ chains

.30 0n the trmt.ion wheels.
widely used in practice, for single and double”t.‘rqotion

When ordinary forging tools are available, .such chalins

1@

bec:‘lésmﬂedvin Part- Sani ize s ; :
anitized Copy Approved for Release 2012/10/23 : CIA. RD;@; 01043?0
: - - 01200220001-9



Declassif - iti
ied in Part - Sanitized Copy Approved for Release 2012/10/23 : CIA-RDP81-01043R001200220001-9

sy v w -

9"‘“&'.'5'%3 ‘built in an mt.ombilo ‘shop from simple chains with i iinks and o bar
*}8-10 mi thtaks Toe ends of the chain canbe direstdy Jolned or by meaps of locks
4: (!1;.32). To prevent the ‘chain from slipping along the surface of the tire when
¢ :‘i’éud.ing. side umu or the chain masf be passed ‘thiough openings of the dis
¥ and attached properly. . | ‘

% 1n traveling vith ordinary snow chaihs it must be borne in mind that in case orf
;~:W§ uidtlding, the wheels will grip the snow more mpidly. Chains should not be used on '

since they increase t.he wear of the tires and chassis of the

- Small-link snow chains can also be used in traveling over icy roads, especially
p Lo

gon steep slopes. Their use reduces the danger of skidding and slipping.
ng

A

In traveling through deep snow, gears must not be shifted over the entire
4
hngth of the snow-covered part of the road, since gear shifting will cause the

;utomobilo to lome inertia and the leading wheels to slip. Refore entering a snow-

7 covered road, the driver must shift in time to the lowest speed at which he intends
_ to pass the entire snowed-under section.
1f the car gets stuck in spite of this, the driver should not attempt to get
fres by racing the engine., This only makes matters worse, aince the leading wheels

will pensetrate deeper into the snow. The best thing is to back up, speed up and

' thus pass the dangerous spot in low gear.

1 i

In cases where the automobile wheels heve sunk deep into the snow, the snow
_must be scooped cut zround the frorst snd rear wheels and wooden wedges must be
placod underneath the slipping wheels (a piece of board 25-30 cm wide with 2
plmed-off ends), or branches, brustwood, straw, etc.
A useful device for getting a sbuck car to run agein is the removable shoe
designed by engineers: OeDybov and A.0strovisove Figure 33 shows the arrangement of
ithc tkwe and the details of its lock. The shoe is placed on the wheels, passing

Mw JR—

' the wnnectin 1ink (a) throngh the npming in the wheel disk and attaching it to s

1@
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seguant oF the chais by medns of a'lock.
 pach of the lasding vhesls 1o provided vith st lesst two euch ehoss, eccording

hmnmesmn i

to the mumber of holes in the vhoel disk.

-3

i id

When approaching a2 difficult section of !

o

- Pig.31 - Snow Chains: Pig.32 - Locks for Snow Chains

3 "" a) Chain for single wheel a) Lock

b) Chain for double wheel

_.road it is best to attach the shoes at the proper time. MHowever, if the automcbile

:»;elipa in moving without such shoes, an obstacle can be overcome by first placing

3.
.only one shoe on the slipping wheels and, 17 thia does not help, adding one or iwG

L3I

_.more, and. 80 on.
.3L) have been used

...... ; The track chains produced by the 2I3 mnd GAZ plants (Fig
ERES . i
L_,successfully to get through difficult sections. Such chains, if installed in time
have permitted easy passage over sections of a road

B con the leading wheels of a car,

. with deép loose snow or mud,

Track chains mufuctured by a plant can be replaced by the simplified chain

~| ghown in Fig.35.
_The tracks of ‘the chaina are made of iren

56
T e L

angles with s rod 20 to LO mn side

1w STAT
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' mewm..mm
. amm, “welded on one ‘plane, as shown m Fig.35. The Eﬂntmoe between the spot |

T
[ uplda is m&m 'ro the bumwsﬂ'&co ot‘ _sach tmck ‘s wedge is welded that
] »

N
. b

{ "

P4g.33 - Removable Shoe

l - Shoe (Ground-Hook); 2 - Lug for connecting link; 3 - 3nindle of connecting linkj

.jl. - Connecting link; 5 = Chain ling; 6 - Hook of lock; 7 - Base of lock; B - lever

" of Tock; 9 - Check ring; 10 - Srlint; 11 - Spindle of lever; 12 - Spindle of hook

e

a) 3pot welding at indicated surface; b) In straightened condition

pmants it from being displaced to one side. A chain is attached to the wedge of

§ the fu-st tmck and serves to att.ach it to the wheel. This chain is brought into

52 bhe 8p between the ball.oona, L ,,...,sed through the openings in the wheel disk,

MWW the. ballocm, and then drawn through the slot (1) to the opening (2),

56 }m it is fastensd with & bolt.
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qu ;;.Y;“u are lp‘«d ut 200 mm and m » interconnected by & link chain or &
3 -

" —

4

mawmmm taristed. into. mwmda .The last t.mck in. Amchnd to t.ho

Fig.3L - Track Chain

first one by means of the chain (5) which ig fastened by & belt passed to the open-

The width of the tracks is qeleuwd in accordance with the size of the

2
el
, .

PR

¥
- ﬁc) . -

MJS = Chain \x’ith Tracks Welded of Angle Irons

..a) First bmck b) 200 mm; c) Last track
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i tires in such a way that the edge of the track does not cut the tire tread,

A s s e o b

6 The thorough preparation of & car for winter, observance of the rules for fill-

[

o t :
8. ing and lubricating, and rapid starting of the engine in freezing weather are very N o

m.: important measures, without which it is inj;possible to get good results, However, all
l.W} these preparatory measures for performing the basic function of motorized carrier

14 service, i.e., fast and inexpensive transportation of freight or passengers at maxi-
16 “,_m savings in operating expense, are perf‘ormed during the operating time of the
]5:373111018.

lg,: It is therefors necessary to repeat the rules for maintenance of a car on the
'.‘(}:_’m&d, to obtain dependable operation along the routs, long runs between overhauls,

; . and savings in fuel and rubber,

s Under winter conditions the recessary engine temperature must be maintained by

" .. proper use of the protective cover and shutters. The coclant temperature in the

water jacket of the engine must be FG-9C°¢ and, in ary case, no% lower than 75°¢.

7‘ In adjusting the flaps of the protective cover and the alats of the louvers,

? for admission of cold air into the srace under the hood, 1% must be remembered that

a.r ingsufficiently warmed engine will not anly increase the wear of parts and the

3 fuel consumption, but the water in the radiator may ‘reeze and, wl the same time,

4';;: become overheated in the engine Jacket. It is therefore necessary to start moving

A"“nnly after the coolant in the cocling system has beer heated to a temperature of

o 35‘!»}000, and the slats of the louvers and the flaps of the protective cover must be
opened on the road only after the engine has been heated Lo the ncrmal operating

47 temperature,

At stops, the louvers and flaps of the protective cover must be completely

5¢...parature. drops to 30°C during a prolenged stop for loading, unloading, or waiting

b o

for passengers, the engine should be started up and idled for 4-5 min, Long idling

w1
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T1s m@de , since “serbon will be Qcpouihd on “the sparkpluge.
. During _enforged stops on the road fot repairs the water in the radiator mst be’
“1ohecked for poasible freesing. In very o¢§1d weather, the water must be drained.

g e

1t seems ‘to most people that dr.mw the water from the cocling system is rs

13-

_| very simple operation. However, there are many cases of damage, due to disregarding
W
‘ ot this simple point. The water must be dmimd by opening all drain cocks on the

raduwr and removing the radigtor plug. ‘the driver must not leave the automobile

T
“luntil all the water 1s draimd. 1f the flow is sluggish, the cocks must be cleaned

18
' r\d.th a wire.

It is no less important to check the oil pressure in the lubrication gystem,

20
vhi»h, when tho engine is heated, should be within the limits indicated in Table l.

('t‘ho 0il temperature should be in the range of 50-7C°C.
The driver must constantly and carafully watch the charging current, of the gen-

erator, check the brakes, steering wheel mechanism, and other parts of the car for

5 ., proper functioning. It is also very i:npor't,a it, especially pefore resuming travel
ai‘ter a stop, to check the condition of the oil in the transmission unit. 1f the
w il has solidified, it must be reheated before leaving.
| With decreasing temperatlure the elasticity of rubber deteriorates, and at tem-
o __ peratures below -3¢ , cracks may a;;p-ear in the cold tire casings when the car is
amn started after 20 or 30 min of standing. For this reason, in very cold weather,
ﬁsum;mtion should start smoothly and without Jerks. The driver must drive arcund cb-
" gtacles in the road, and for the first 10-15 min mst drive no caster than 20-23
L km/hre
Fuel saving is of exceptional importance {n the work of a Hundred-Thousarder
‘; DPriver. The above rules of winter operation will also result in saving of fuel.
| Correct adjustment of the car parts, fuel feed, and ignition systems, timely lub-
rication with the proper grades of oils, warming up the engine and maintaining a

ﬁhﬁtm«mtm during the entire time of travel as well ss prudent and akillful

b i
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‘- driving, are

e basic conditions for reducing the fusl consumption, Considersble '

Mm oan. ha_ obtained by observing the Mq rules. The achlevements of the . |
" mm-'ﬂm:mdor Driver Ya.l,Titov may serve as an example. Titov, on his patrio-i

ZJtic initistive, "opersted in winter by sumpe mper standards of gasoline consumption® and
_ithus set an example to his followers who x;»oalized fuel savings, under winter condi-

o

_ltions, amounting to 15 to 30% of the winter standard.
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