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The journal "Avtomobil'nyy Transport" (No. 1, 1967)
represented a general description of the ZIL~131 mechanism
and provided information about its basic technical and
operational qualities. Belng very similar to the ZIL-13C
in the layout of many components and assemblieg, the ZIL-13l
i3 quite different in design. 1In this regard the readers
of this Jjournal have expressed interest 1n the design
features of individual mechanisms of the ZIL-131.

A description is presented below of certailn components
of the ZIL-131 whlch has features resulting from the basic
purpose of this vehicle, in which permit 1ts operation on
all types of roads and unimproved tracks.

Deslign Features of the Power Flant

The power plant includes the engine, clutch and
transmission.

The ZIL-131 engine is similar to that of the 2ZIL-130
in its paraneters and the design of basic mechanlsms. It
does however have a number of significant differences
related to the purvose of the vehicle itself, which 1s
designed for operation on all types of highways and
unimproved roads. The design of the orank cagse has been
changed for better adaptation of the engine to operation on
a steep long grades and side tilts of the vehicle, and also
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for getting over deep fords. It has a shaft into whicn a
stationary oil pan is permanently immersed.

The crankcase venv..-.t.»on system 1s designed so tnhat
it may be disconnected at any time. T[his 18 necessary sc
that an overvressure may ke created 1in the crankcase to
prevent water zetting into it during fordine of streams.

The water rump and fan and the cooling system have a
separate drive mechanlsm whlch permits disconrecting tne fan
during fordine ol streams, thereby reduclng tension of the
drive belt. The fan btlades are thus prevented from striking
the water, winlle the water pump and also the power steering
ruzh and the orake system compressor, vwhich feeds the system
for controlling alr pressure in the tires, continue operating.

I'ne radiator 1ls four-row, it has a larce coolling area
and is equipt with a condensation tank.

In order to compensate for the temperature stresses
in the more intensely heated components and at the same time
to avold disruption of thegoupling seals, a sectional
exhaust outlet is nounted on the encine (it 1s a one-plece
outlet on the 2IL-130 enzine).

A heavy-duty foam-o0il fllter with three-stev cleaning
of the air 1s used in tne ZIL-131 engine, whicn permits
rrolonred driving over dusty field and dirt roads, without
*ausing increased engine wear. Alr enters the coxpressor
tiarougrh thls same filter,

ine fuel systea 1is equipped with a fuel pump having &
capacity of 120 1/min. Sucnh a larce capacity in the fuel
runp rermits the encine to operate smoothly at hizh
temperatures of the surrounding alr, when varor locks may
occur in tne fuel lines,

The fuel tan!'s r~e interconnected Ly an equalizin:
fuel line, The tank vu.3s are installed in a separate
sealed housins, linked to the atmosphere thnrough a speclal
pipe which is extended higher than the maximum possible
fording level.
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The yoxe release of the clutch asgsemtly axels is
sealed. This prevents water getting into the housing.
When moving over dry land, the clutch is ventilated through
an outlet installed in the housing cover. A pin of much
smaller dlaszeter than that of the outlet itself is inserted
into it for self-cleaning. During fording of streans,
tiie outlet is closed with an end plug which is located in a
threaded socket on the housing cover of the front axel
reducing zear during normal operation of the veinlcle.

The uniqueness of the transmission is that the housinz
ventilation system through a breather is connected to a pipe
extended higher than the maximum possible fording level.

All external couplings of the ZIL-131 power plant
are sealed with a special VTU MKhP 3336-52 sealing paste,
whereas all couplings of the ZIL=-130 power plant nave
ordinary gaskets without paste.

The eleotrical system of the ZIL-131 engine is shielded
and its instruments are water and air tight.

A. Zutarev
Thie Drive Shaft

The drive shaft of the ZIL-131 compared to that of the
ZI1L-157K has a number of significant differences which permit
increasing 1ts operational capability.

An air tlght splined coupling with centering along
two dilameters, which increases its lifetime, 1s used in all
drive shafts.

A two-sided rubber self-zmoving seal 1s used for more
reliable protection of the universal joints from water and
dirt, and also to facilitate keeping grease in the drive
shaft bearing.

The drive shaft of the ZIL-131 (See the sketoch)
consists of 4 shafts - the main shaft (4) which connects
the transmission (2) with the transfer oase (5); the front
axel shaft (3) whioh connects the transfer oase to the
front axel reducing gear (1l); the shaft (6) of the front
rear axel which connects the transfer case to the reducing
gear of the front rear axel {?7); and the rear axel shaft (8)

ST PRSI TRERNIRITAT S




Sy

13

%,
|

vilch connects the reducing gears of the front rear and
rear (9) axels. All drive shafts are identical in desizn,
except tnat tile shaft of the front rear axel is larger.
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Drive 3Shaft of the ZIL-131:
l-front axel; Z~-transmisslon; 3-front axel drive shaft;
Lemain drive shaft; 5-transfer case; 6-front rear axel drive
shaft; 7-front rear axel; B-rear axel drive shaft; 9- rear
axel.

an air tizt splined coupling wlth evoluted srlines
and two-dlameter centerinz 1s used 1n the drive siafts of
the ZIL-131. The splines of the slip yoke are certered ty
their ovter dlaneter along the outer dlameter of thie spilnes
on the tushinzg., TI41e splines of the bushing itself are at
the same tirze centered by thelir lnner dlameter alons the
smooth cylindrical colar of the s8lip yoke. It is thus
possible to obtain a long lengtia of centering surfaces on
the short leagth of the slip yoke splines. Tne slip yoke
inag a large inner cavity. This cavity serves as a “resevolr"
for whe lubricant and maxes it possible Lo avcid high
pressures insiae the gplined coupiiig and at the same time
to vrotect itz scals from damage.

The luc.oicant 1s plaged inside the inner cavity of
the sp.in~ tushing and 1s kert frox leaking out ty a plug
sorewed into the splined btushinz, and slso by rutber and
felt sgeals.
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~«hen the slip yoke moves, the volume of tne space
behind it changes due to a change of the drive shaft
during operation of the vehizle, which also causes & change
in pressure in this part of the splined coupling. The alr
inside compregses the lubricant, thus feeding it to the
operating surfaces of the splines.

T TY U S,

The lubricant is changed every 20-25 thousand kx.
The splined coupling nust be disassembled and flushed out
in order to change the lubricant and fresh US-i lubricant
is put into the housing of the sgplined bushing. 400 g of
lubricant is put into the splined bushing of the frcrnt rear i
axel drive shaft, and 250 g each 18 put into the busuiags H
of the remaining shaftsl.

e Mmym@rm oy

identical. Each universal joint consists of i yoke, a
tushing flange and a center cross mounted con needle dbearings.
The presence of a fixed, two-sided self-moveatle rubber real
in the bearing increases the reliability of the universal
Joint.

The layout of all drive ghaft unlversgal joints is ,

“hen adding lubricant to the center cross bearings,
it should be forced out of the valve after 5-8 strokes of
the grease gun handle, and after 45-50 astrokes if there 1s
no lubricant in tnhe universal joint.

All drive shafts are dynamically balaaced at the :
factory. The drive shafts of the front and front reer axels
are balanced by welding balancing plates on both ends of x
the ghaft, :

The mein and front rear axel drive shafts are
talanced on the side of the fixed bushing by welding balancing
plates on tn. shaft, and on the side of the slip yoke - by
screwing the balancing plates to the ends of the bushing
plugs. Disruption of the drive shaft balance causes the
vahicle to vibrate and decreases the service lirfe of the
drive gnaft itgelf, as well as the assemblies coupied to 1t.
Slaruption of drive shaft balance 1s cauasesd by t.ne conmponents
of the universal joint and slip coupling spline wearing outl.
Therefore, the 2irive shaft should be replaced with a new
one when too much play develops in the universal joint and
slip coupling. Replacing =»w parts for worn out ones in
the drive shaft alsc unbalan .»s it. The drive sneft must be

1. Inoreasing the quantity of .ub~icant or adding it through
the plug in tne splinel bushing 38y Jd.mage the semls of the
aplined couplldng and runture 1t3 air tig. tress.

ORI TT Y TSR L D

-5=




e

dynanically rebalanced after any parts have been reclaced
in it. Ihe permissible amount of unblance in the front
rear axel drive shaft 18 100 gomn, and 70 zcm for tne
renaining siafts. After tne unliversal Jolnt of tne fronc
rear axel and maln drive shafts hms been disassembled,
the balencin~ nlates screwed to the ends of tne busning
plu,;s siiould cc re-laced in thelr previous positions
accordins to tne marxings notated.

L. Tarasov
reatures of the 3uspension System Design

The features of the front sugspension desiin of tne
ZIL=-131 are determined ty the heavier load on its front
axel, In connection with thls, the number and tulckness
of the sprinz plates are increaged in comparison to the
susve, sion srstem of the ZIL-_30. The sprin~-s of t'e
venicle egui~t uith a Wwench consist of 17 rlates, and 1in a
vericle wi<hout a wencii - of 15 rlates & mam thicxk.

sn additional attaciiuaent 1s installed to eguallze
tre tialckness of rlates on veiilcles without &« Wincn.

Attacaiicent of tne strinzs to the front axel was the
followin, difterences.

-locits wit.. walca tae axel is fixed relative to tiae
srrinss are irnstalled tetween the sprir s and axels.

Tile striii- flanzges are claced 1n tie opernlin 5 of tue
tlocs, 2nd tie intter are restralined on t..e axel ceam
fror lon itudenal displacezments by thelr own closed ends,

and from lateral diisplacements - by luzgs welded to t.e Leax.

The sprincs stirruprs are -ositloned on a2 slan%, and
thelr blocks are roured froa wroght iron. The left tloeck
nas a rit underneat-, desizned to protect the crosstle
rod whicii sticxis out from »erirnd the bear from damnce Dy
objects cr~ointered cn the hlznway. {ne stirrur blonks
sre not symszetrical and one aust be gulded Ly inscrip-
tions cast or tne lower surfaces of the tlooks vwhen
installin~ thex on the vehicle.

———— e e 4 s




The ghock absorters of the ZIL-131 are loncer and
1ave a greater stroke than those of the ZIL-130, due to
the larze displacezents of the axel.

Rear Susmrension:
1- springc; 2-rear spring suprort; 3-spring cover plate;
L- stirrun; S- clamp stud; 6- lubricant filler rlug;
7- tie bolt; 8- ihut cover; 9- split nut; 10-balance suspension
axel; 11- hub; 12- belance suspension axel bracket;
13- reactlon rod; l4- bracket for attachins rear suspension
to chasis; 15- lower reaction lever; 16- rubber buffer;
17- tolt for securing the pins of the reaction rods;
13- urper reaction lever.

The rear springs (1) - 3See gketci - of tie ZIL-131
are nade from the same rolled i:un as those of L.ae ZIL-1574
(cross section of 11 x 63 zz), tut they nave a creater
nuzber of plates (15) and are longer. In ccnnection witn
this, the stirrups (%) of the rear springs are lengtiened.
A spacer plate (1G) w:ilcn increases tre life of the zaln
plate, and a cover plate which protects the hud froz
warring by the spring pluss are installed between the _pringc
and nhut of the balance suspernsion. The rear svrinz supports
(2), as do tne reacticn levers (15 and 18), differ from
si=ilar cozponer*s of the ZIL-157K by the snape of the

S
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surfaces adjoining tne axel beams. The rubter buffers (16)
of the reer axels have a greater amount of rubber to
increase th2ir life.

The Balarice 3uspension

e balance suspension axel pin is straight (10), 1is
fitted into the obrackets (12), which are¢ poured from wrought
iron. Tile crniasls linkage brackets (l4) are also poured from
wrought iron and are attached to the axel brackets with bolts.
The hubs (1l1) of the balance suspensinn have reinforced
flanges for attachiog che springs.

Tre ut ‘g ¢ “tached to the axel by a slit nut (9)
coupled by tolt (7; with a self=locking nut., 3uch a nut
fixed on the a+el 13 more relliable than tne assembly
tensisting of a nul-washer, locK-nui and i1ock piates used

on the ZIL-)&7K.

The reactive rods are longer and thelr luzs are
elonzated cones which increase the relilabllity of the
coupling to the brackets and reactlive levers.

The upver reactive rods are attached to tne rizht
bracket of the rear suspension, which faclilitetes assexnbly
and disasgsenbly of the rear carriacze,

L. Grinshteyn
The Axels

Mee rear and front rear axels of tne ZIL-131 are the
driving axels., The frent axel i a driving and steering
axel,

All the axel ncousings ere welded from two halves.
The housing halves are sgtamred from shest steel. The
nousings (19) = Fig., 1 - of the rear and front rear axels '
are ildentical, and thelir metal flanges designed to btrace
the reducing ears are positioned horizontally. Detachable
Journals (4) are attached to the end flanges. The upper
and lcver reactive lever brackets and the supports for the
spring ends of the rear balancing suspension are welded to
the housings of the rear and front rear axels.
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Rear and Front Rear Axels with crakes:

l1- hub; 2 and 25~ hub bearlings;
5- cluteh cover; 6- tire valve;
bearing screw; 9- block washer;
11~ cap alr intake hose; 12- brake expansion cam; 13- brake
drum; l4- brake discs; 15- brake support; 16- lubrieating

3- axel giaft; 4~ journal;

7- looking nut; 6. hub

10- tire inflatior

hose;

valve; 17- conneoting pipe; 18 and 27~ safaty valvss

(breathers); 19- axel housing; 20- shaft seal; 21l- protective
sleeve; 22~ air intake cap; 23 and 24~ hub seals; 26- brake

shoe axel; 28~ overflow plug; 29- bolt for tightening

reactive rod plug;

30~ sotter;

31- inspection hole ocover;
32- cylindrical roller bearing; 33- spaoing ring; 34- cylin-

drical main drive pinion; 35- bearing seat; 36- adjustable
shims of driven bevel pinion; 37- bearing housing; 36- dual

conlocel roller bearing; 39~ spacing bushing; 40- driven
cylindrical pinion; 41- planet pinion support washer;

4L2- planet pinion; 43- differential center oross axel shaft
pinion; 45- axel shaft pinion support washer; 46- differential
riven bevel gear; 48- driving bevel gear,

cup; 47-
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Jhie metal housing flange of the front axel is
rositioned vertically. The rolling cam ball supports
are attaciied to the end tlanges of the housinz. All
the axel shafts are balanced, the right shafts teing
longer than the left. Eall joints of fixed anzular spued
are instnlled in the front axel.

All axels of the ZIL-131 are equipt Wit a device
to runp alr into the tires from a centralized tire
nrcssure control system.

The ailr intake caps (22), positioned inside the
Journnls (4), are mounted on the axel shaft journals (3)
of the rear and front rear axels (See Fig. l). Air from
thie pressure control system 1s fed through tiie connectin-
nive (17) into the space between the rubber colars of t.e
nir intave can (22), then into the axel shaft air inlet
(3) tire valve (5) and throurr hose (10) to tlie chamover
valve. T-e tire valves (6) mounted on the axel shaft
flonges make 1t vossible to disconnect eacin tire from the
alr nressure control system. Valves are not installed in
tne tires thenselves when the alr pressure control systen
1s mounted on tie velllcle. Air valves (breathers) (18) are
mounted in tihe end flanges of the housinz. Alr may escape
throu~ia these valves when the alr intake cap does not work;
otherwise, the ailr may force the lubricant into tie btrake,
causin~ 1t to malfunction. :

The alr intaxe caps of the front axel are mounted on
the can Journals of tnre shaft unlversal Jjoint, which 1is
cquipt with an alr intake. The alr intake decvice to the
tires of the front and rear axels is basically 1dentical.

The main transmissions of all axels are dual, consistin-~
of a palr of sniral bevel gears (gear ratio of 1727) and
e palr of skew cylindrical gears (gear ratio of 4250).
Overall ~ear ratio of the transmission is 7339,

Tihe driven hevel gear (47) of the rear and front rear
axel transmissions 1s mounted at an angle on the shaft of
the cylindrical drive gear (34), and the cylindrical driven
gear (40) with its differentlal is positloned under the
cylindrical drive gear. This made it possible to make the
shaft (6) - Fig. 2 - of the bevel drive gear "straight",
that 1s, with leads front and back of the front rear axel
transmlission., Torque from the transfer case of the vehicle
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is fed to flange (15) mounted on the front end of the

shaft of the front rear axel bevel drive gear. Torque

is fed from flange (17), mounted on the rear 2nd of the
shaft, through the intermediate drive shaft to flange (<)

on the front of the shaft of the rear axel bevel drive gear.
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fig. 2 - fdear and Front Rear Axel Heducin~- Gears:
a- rear axel; 6- front rear axel;

l-bevel drive :ear; 2, 15 and 17- shaft mounting flanges;
3-seal; 4-cylindrical roller bearing; 5- spacing sleeve;
6-bevel drive gear shaft; ?7-reducing gear housinz; 8- adjust-
atle shelms of the tevel drive gear; 9- bearing socket;
10-conical roller bearings; ll-housing: 1l2-spacing sleeve;
13-colar; l4-adjustable rings; 1l6-bearing housing; 18-thrust
colar with oll-elimination slot.
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All three reducins sears are maximally unitized
nuens themselves,

Thie rear axel reducing gear differs from the front
rear axel reducins zear in the following manner: Flange (15)
of tie front end and of the front rear axel reducin~c ear
shaft 1s larcer than flance (17) of the rear axel shaft.
Flange (<) of the front end of the rear axel reducin; gear
shaft 18 identical in size to flange (17) ot the front rear
axel reducin- zear, and a spacing sleeve (12) 1s mounted on
thie rear end of the rear axel reducing gear shaft instead
of a flanze. External conical roller bearinz(1l0) of the
tevel drive ~ear of the front rear axel reducing gear is
inrosed by a lwousinc (16) with a seal installed in it, and
¢... rear end of the rear axel reducing gear sheft 1ls covered
by a fixed housins (11l). Eearing washer (18) of thie front
rear axel reducins cear bearing 1s equlipt with an oll-
elinination outlet with a clockwise spiral and has tne
Amrcrint "3" on the butplate, and washer (13) of the rear
axel reducin~ ~ear bearing has no oll-elimination outlet
arnd inprint. “ousins (9) of the front axel reducin~ sear
(71=. 3), shaft (256) of the bevel drive gear and cylindrical
roller vearir~ (31) of the inner end of the shaft differ
fror similar comnonents of rear and front rear axel drive
sears. 3upportins colar (23) of the outer bearin~ of the
bevel drive cear has an oll-elimination outlet with a
counter-clociiiise soiral and the imerint F.
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Flg. 3- Reducing Gear of the Front Axel with Differential:
l-safety valve (breather); 2-differential bearing housing;
J-control plug; 4-differential sockets; S5-axel shaft gear;
é-supporting colar of axel shaft gear; 7-=lockinz device;

8-ad justable nuts; 9-reducinz gear housing; 10-satell!te Zear;
ll-satellite gear supporting colar; 12-differential center :
cross; l3-housing; l4-adjustatle shelms of driven conloal gear;
15-bearing socket; l6-cylindrical driven gear; 17-cylindrical
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drive gear; 13 and 31- cylindrical roller bearinc; 19- conical
driven rfear; 20-conical drive gear; 2l-bearing socket;
22-tearinz housinz; 23-oil-elimination washer; 24- seal;
25-drive shaft attachment flanze; 26~ conlcal drive gear
shaft; 27- adjustatle shelms of conical drive gear;

28-ad justarle. rings; 29-conical roller bearinv; 30- reducin:-
zear housing cover; 32- axel housing;

Cover (22) of thls tearing 1s identical to the bearins
cover of the front rear axel reducings gear. Tlange (25)
of the conical drive gear shaft 1s ldentical to that of
C £ resr oxel reducing ~ear shaft.

Soverin-(13) of tiie two-roll bearing of tne cylindrical
drive axnd conical driven shafts are similar to the coveringz
of the rear and front rear axel reducing gears, but it has
Ar additional 'iolec witn a fraction 1/8" conical thread,
in wrhich a plvs L5 installed. This plug is used to close
t.le oll-overflow vent of the vehilcles clutch nousine when
fordins strearcs.

The reducln ~ear housings of all axels have inspection
holes on top, closed ty threaded plugs (31) - See iz, 1 -
The 1anspection holes permlt checking the condition of the
coss und the accuracy of the contact point ofthe conical
zears wilithout disassembling the reducing geer.

These holes are also used Lo vour oll into tiie rear
ond front rear axel tousinzs. OCll 1s noured in until it
tezins to flow throuzh the open control oll and the aousin-
cover,

3cr vosltioriaz of the control hole of tie rear arc
front rcar axels .1akes 1t .possible to use it ozly to pour
oll into the houslin:. If it became necessary duringz oreration
to check oll levcl in the housing, a sutecial oll level
indicotor in the set 67 driver's tools would have to be used.
In order to cuaeck tihie oll level, the rear volt attaching
the reducling sear to the axel housin; must be unscrevied and
the o0il level indlcator must be 1inserted Into the %olt lhole
until 1its end rests against the reduclng gear housing flance.
'The correct oll level 1s marked by a eroove on tie oil
indicator dipstick. Cll must also be poured into the front
of the housinr (during change of lubricant) through the

-
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upper inspection hole in the reducing gear housing until
01l appears in the open control hole in the axel housing
cover., 01l may be poured directly through the control hole.
The rear and front rear axels have in addition to the
cverflow hole located underneath in the axel housing cover
an additional overflow hole closed by plug (28) for drawing
off oil from the upper compartrient of the reducin; gear
housing (See Fig. 1). The lutricating valves located in
the top cover plate of the right housing of the rolling cam
and in the rolling arm of the left housing of the rolling
cam are used to lubricate tihe upper bearinss of the front
axel king pins and to add oil to the ball bearing. 01l
should be added until it appears from the open control nole
in the lower part of the ball bearing.
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