


km DIESEL ENGINES DVA920 8 DVAl030 LEADING PARTICULARS I 
DVA520 DVAl030 

Cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I n j e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bore . . . . . . . . . . . . . . . . . . . . . . . . . .  mm 
Stroke . . . . . . . . . . . . . . . . . . . . . . . . .  mm 
Displacement . . . . . . . . . . . . . . . . . . . . . .  ccm 
no .o fCy l inde i - s  . . . . . . . . . . . . . . . . . . . . . .  
Minimum Compression Ratio . . . . . . . . . . . . . . . . . .  
Direc t ion  of Rotat ion (Engine vieued from timing cover or cooling fan side. i.e. 

the front end) . . . . . . . . . . . . . .  
F i r i n g  order  . . . . . . . . . . . . . . . . . . . . . . . .  
I n d u s t r i a i  Version Engine Weight . . . . . . . . . . . .  kg 
Numbering of cilynders. journals and main bearings starts from the Engine front end. 

POWER CURVES and OVERALL DIMENSIONS (mm) : 

four-s t roke 
d i r e c t  

82 86 
88 

Y 28 1021,8 
2 

18,3 

clocltwise 
1 2  
92,5 

n : R.P.M. 
NM : Automotive pouer (OIN 70020) 

NE : Continuous (no overloadl industrial pouer (DIN 6270) 
NA : Continuous (overload lm) industrial pouer (DIN 6270) 

Mt : Torque developed at NM 
Cs : Cpecific fuel consumption far NM 

Pouers and consumptions are given uith a 2 5% allouance. 
Pouers uill decrease 1% every 100 m. above sea leve1 and 1% 
every 5oC above 20oC. 
Pouers are for engine complete of air cleaner, norma1 exha- 
ust pipe and at completed running in. 
Far continuous use (pumps, gensets, compressors,... .I refer 
ta NA curve. 

1 



INJECTION PUMP : flush-mounted 

BOSCH mod. PFRZK70A422/2 Code no. 0.414.172.037 
Make : 

CIPA mod. CPFR2K70 1094 - 1094.1 Code no. ZC1094 - 1094.1 

I n j e c t i o n  pump p o s i t i o n i n g  on Engine . . . . . .  mm 8 3 , 4  - ( O  +- 0 , l )  
L i f t  a t  beginning of i n j e c t i o n  . . . . . . . . .  rnm 2 , 9  - ( O  f- 0,l) 
Pumping eiement . . . . . . . . . . . . . . .  0 mm 7 
Right screw -- p i t c h  . . . . . . . . . . . . . .  mm 12 
Valve 0 6 -- plunger volume . . . . . . . . .  mm3 25 
Quich r e t u r n  cam - 
Overflow i n j e c t i o n  advance . . . . . . . . . . .  .: 2 5 O  2 l o  

INJECTORS 
Make 

model 
code number 

composed of  NOZZLE HOLDERS : 

model 
code number 

and o f  NOZZLES : 

model 
code number 

s e t t i n g  

BOCCH 

0.432.281.729 

KBL73S111/4 
0.431.202.136 

DLLA150S671 
0.433.271.329 
200 +(0+-10) bar 

CIPA 
CKBL73JB2015/3 
JB2015/3 

CKBL73JB2015 
JB2015 

VH150 108 

200 +(0+-10) -bar 

GOVERNOR : c e n t r i f u g a l  a c t i o n ,  b a l l  type  

Make : SLANZI 

Speed range of  a c t i o n  . . . . . . . . . . . . . . .  800 +- 3200 RPM 

Maximum speed change f o r  sudden load  d i s junc t ion  . 5% 



PFR2K70A334/2 BOSCH I NJECT I ON PUMP SETT ING 
Code no. 0.414.172.027 - f o r  DVA920 & DVA1030 Diesel Engines 

DVA920 : since ser ia l  nurnber 150.323 to no. 191.912 

DVA1030 : to ser ia l  nurnber 193.697 

- A 

PUMPING ELEMENT 3.418.405.003 

OIAMETER 7 - PITCH 12 - SCREW OIRECTION OF ROTATION: clockuise 

PUMPING ELEMENT SPRING EPSF26SZX - 1.414.618.021 

VALVE (35 mm3) .EPVE235P6Z - 1.418.502.013 

N VALVE SPRING EPSF28P24X - 1.414.611.024 

+I 

N 

BOCCH O 

VALVE UNION EPRV91P6X - .1.413.370.045 

m 

- I BEGINN. of INJECTIONat mm2,1+(0%00,1)from BOC TEST R I G  DEPTH : mm 82.8 + 0,2 

SLANZI Code no. 47.02.25 

A l  ? 



CPFR2K70/1032 "CIPA" INJECTION PUMP SETTING 7 

Code no. ZC 1032 - for DVA920 G DVA1030 Diesel Engines - 
~~ 

DVA9ZO : since ser ia l  number 150.323 t o n o .  191.912 

DVA1030 : to ser ia l  number 193.697 

TEST CONDITIONS 

Nozzle Holder 

Nozzle 

, I CIPA \ ,  

A) R I G  TEST 8) ENGINE TEST 

DNIp012 

? 

ROO mm 

r;, I m 

ccm 1000 de l i v .  

A 8 
RPM 

I I 
- 7 

Feed pressure bar 

BEGINN. of  INJECTIONatmm2,45+ - 0,05 from BDC 

0,25 

NOTE : Adjustment by eccentr ic p i n  

PUHPING ELEMENT TK - 1303 

OIAMEiER 7 - PITCH 12 - SCREW DIRECTION OF ROTATION: clockwise 

PUMPING ELEMENT SPRING KA - 1041 

VALVE (35 +o + 3 mm3) AC - i811 

VALVE SPRING KA - 1135 

VALVE UNION ZC - 2604 

RETAINER ZC - 2301/6 

GOVERNING ROD : p a r a l l e l  p i n  
~~ 

TEST R I G  DEPTH : min 83 -(O + 0,lO) 

~ ~ 

Pressure se t t ing .  bar I 115 

SLANZI Code no. 47.02.28 

A2 i,, 



PFRZK70A422/2 BOSCH I NJECT I ON PUMP SETTI NG 
Code no. 0.414.172.037 - for DVA920 & DVA1030 Diesel Engines 

TEST CONOITIONS A) R I G  TEST 

DVA920 .: since serial  nurnber 191.913 

PUMPING ELEMENT 3.418.405.005 

81 ENGINE TEST 

- 
A 

Pressure s e t t i n g  bar 

I n j e c t i o n  pipe s ize  mm 

I BOSCH b 2 

175 200 + ( O  i 0,5) 

6 x @ 2 x 600 6 x 0 1.5 x 445 

J L- + I  

Feed pressure bar 

BEGINN. of INJECTIONat mm2,1+(04,1) from BOC 

0 s  0 3  

SETTING DATA 

j-$q--- 
25 i 27 

e NOTE : Adjustment by excentr ic p i n  

DIAMETER 7 - PITCH 12 - SCREW DIRECTION of ROTATION: clockwise 

PUMPING ELEMENT SPRING 1.414.618.021 

VALVE (25 mm31 1.418.502.003 

VALVE SPRING 1.414.613.002 
~~ 

VALVE UNION 3.413.372.013 

FILLER 1.413.121.116 1 w i th  shim 1.410.100.618 

RETAINER 1.410.122.017 

Nozzle Halder I KB50S0150 

Nozzle 1 ONlZSO12 I OLLA15OS 

SLANZI Code no. 47.02.30 
B. l  7 



CPFR2K70/1094 & 1094/1 C I  PA  I NJECT I ON PUMP SETTI NG 
Code no. 1094 C 1094/1 - fo r  DVA920 & DVA1030 Diesel Engines I 

FILLER ZC - 2551 

DVA920 : since ser ia l  number 191.913 

DVA1030 : since ser ia l  nurnber 193.698 

I 
PUMPING ELEMENT TK - 1332 

RETAINER ZC - 2301 i 2309 

I CIPA . 
I \ i  

BEGINN. of INJECTIONatmm2,15+ 0.05 from BOC - 
SETTING OATA 

- 
A 
O 
+I 

N 
m 
m E V 

TEST R I G  OEPTH : mm 82.8 - + 0,2 

TEST CONOI i IONS A) R I G  TEST 

OIAMETER 7 - PIiCH 12 - SCREW O I R E C T I O N  OF ROTATION: clockwise 

PUMPING ELEMENT SPRING 

VALVE (25.5 mm31 

KA - 1041 

AC - 1801 

N 87 Feed pressure bar 0 s  

I n j e c t i o n  p ipe  s i z e  mm 6 x 0 1.5 x 600 

GOVERNING ROO : p a r a l l e l  p i n  I 

A00 mm 
~ 

8 

8 

19 

APM 

400 

200 

I I 

ccm 1000 del iv. 
I Nozzle holder 

A R 

7 Nozzle 1 
l9 I Pressure s e t t i n g  bar I 175 I 

8) ENGINE TEST 

CKBL73JB2015 

VH150 108 

200 +(O f 0,5) 

0.5 

6 x 0 1,5 x 445 

SLANZI Code no. 47.02.33 
B.2 d 



ELECTRICAL EQUIPMENT WIRING DIAGRAM 130/180W - 12V 
FLYWHEEL TYPE ALTERNATOR, WARNING LIGHT CIRCUIT,  FOR OVA700/790 E DVA920/1030 D IESEL ENGINES 

A = ALTERNATOR 
B = BATTERY 
C = WARNING LIGHT CIRCUIT  (included i n  vltage Regulator) 
I = KEY SWITCH 
L = WARNING LIGHT 
M = STARTING MOTOR 
R = VOLTAGE REGULATOR (with warning l i g h t  c i r c u i t )  
T = SOLENOID STARTER (included i n  s t a r t i n g  motor) 

CAUTION! DO NOT DISCONNECT B A n E R Y  CRBLES WHILE ENGINE 1S"AIINNING. 

b 



l30/180 W ELECTR I CAL EQU IPMENT 
WRRNING LIGHT C I R C U i i  , far DVA460/0VA515/0VA700/DVA7~0/DVA~20/DVA103D Diesel Engines 

M3TORINO AWIAMENTO 
STARTINO MTOR 

BATTERY CHARGE 
WWNINU L I M T  

S P I A  
W C A  BATTERIA 



130/180W ELECTR I CAL EQU IPMENT 
NO WARNING L I G H T  CIRCUIT. for DVA460/0VA515/0VA700/0VA790/DVA920/0VA1030 Diesel Engines 

I I 

. 

I 

ALTEENATCRE 
ALTERNATOR 

INiERRLJlTORE 
K€Y SWITM 

E A T E R I A  
. B A T E R Y  

a 



FEEDING 

- opening 12°+20 - before TDC 

- closing 4Z0+20 - a f t e r  00C 

Fuel : i n d u s t r i a 1  gas-oil  / STD t ank  capac i ty  : 8 l i t r e s  
Lubricat ing o i l :  SAE 10 f o r  temperature lower than - 1 O O C  

SAE 20 f o r  temperature from -1OOC up t o  O°C 
SAE 30 for temperature from O°C up t o  25OC 
SAE 40 f o r  temperature h igher  than  25'C 

STD sump capac i ty  (code no. 30.12.06) : 3 kg 
C i r c u i t  & oil f i l t e r  capac i ty  : 0,150 kg 
Tota l  capac i ty  : 3,150 kg  

Engines equipped with o i l  ba th  a i r  c l ene r  need : 
- l u b r i c a t i n g  o i l :  mineral  type 
Required c a r a c t e r i s t i c s :  
- v i s c o s i t y  n o t  over  SAE 30 
- c leaner  cup capac i ty :  0,300 kg 

420+ 2 O  before 00C 
1Z0+ 2Q a f t e r  TDC 
- 
- 

ADJUSTMENTS & INSPECTION 

Normal valve clearance adjustment : 
I N L E I  EXHAUCT 

- COLD ENGINE only : 0.15 1 0,15 

Valve clearance- adjustment, only f o r  inepect ion of t i n i n g  
(COLD ENGINE only) ...................................... : 

I 

0.40 1 0,40 

VRLVE TIMING : 

TAPPET L I F T  WITH PISTON A l  TOC (SUCTION STROKE) ........ .: 0,695 I 0,695 

BOLTS & NUTS TIGHTENING TORQUES 

Cylinder head nuts  . . . . . . . . . . . . . . . .  6 , 5  5 0 , 5  
B i g e n d b o l t s  . . . . . . . . . . . . . . . . . .  4 5 0 , 3  
Center support  screws . . . . . . . . . . . . . .  5 - ( O  -?- 0 , 5 )  

. . . . . . . . . . . . . . .  24 + 2 Flywheel f i x i n g  nuts  - 
Nozzle holder  f i x i n g  nuts  . . . . . . . . . . . .  2 
Pu l l ey  or f lange  f i x i n g  screws . . . . . . . . . .  3 i 0,l 
T i m i n g  main gear  f i x i n g  r i n g  n u t  . . . . . . . . .  - 
Counterweight b o l t s  - 

15 + 1 
. . . . . . . . . . . . . . .  6 , 2 5  + 0,25 

63,7 k 5 
39,2 2 3 
40 - (O +- 5) 

235,4 - + 20 
19 ,6  
29,4 5 1 
147 2 10 
61,3  2 2 ,5  

MAIN SIZES & CLEARANCES ( i n  mm) 

CRANKCASE : Camshaft no.1 support  diameter . . . . .  42,5 H7 + ( O  +- 0,025) 
Camshaft no.2 support  diameter . . . . .  36 H7 + ( O  6- 0 ,025)  
Camshaft no.3 support  diameter . . . . .  24 H7 +(O +- 0 ,021)  

over ,  p l ease  

40 



r s i  DIESEL ENGINES DvA920 DvM030 ALLOWANCE. ADJUSTKNTS & ASSEMBLY RULES I 
follows: CRANKCASE : 

CONNECTING RODS: 

PISTONS : 

VALVE GUIDES : 

no.1 main bear ing  diameter 
no.2 main bear ing  diameter 
no.3 main bear ing  diameter  

Big end bear ing  diameter 
Center d i s t ance  
Smal l  end bear ing  diameter 

52 H7 +(O +- 0 , 0 3 0 )  
55,5 H7 + ( O  i- 0,030) 
58 H7 +(O +- 0,030) 

47,649 +(0,040 +- 0,070) 
160 - + 0,050 

26 +(0,010 +- 0 , 0 2 0 )  

Pis ton  p in  ho le  diameter  26 -(O +- 0,009) 

DVAQO engine 81,910 -(o i- 0 , 0 2 0 )  

D v M 0 3 0  engine 85,920 - ( O  i- 0,030) 
S k i r t  maximum diameter : 

Pressed in t ake  & exhaust va lve  guide diameter 
-0,025 

8 
+0,011 

CAMSHAFT : 

DIAMETRIC CLEARANCE 

no.1 p i n  diameter 

no.2 pin  diameter 

110.3 p i n  diameter 

CRANKSHAFT: 

Front  main journa l  diameter 

T a i l  main jou rna l  diameter 

Center main jou rna l  diameter 

0,025 
0,041 
0,025 
O, 050 
o ,  022 
0,033 

42,5 f6 - 

36 f7 - 

24 f6 - 

O, 040 
0,060 
0,045 
0,065 
O, 043 
0,063 

52 - 

58 - 

5 5 , 5  - 

Crank p i n s  diameter 47,649 -(O i- 0,011) 

PISTON PINS: 

e x t e r n a l  diameter 26 - ( O  +- O ,005) : clearance between 
PISTON P I N  E CONN. ROD 
PISTON P I N  E PISTON 

CYLINDERS: 
DVAQ0 engine 82 +( 0 i- 0,020)  

D v M 0 3 0  engine 86 + ( O  i- 0,020)  
diameter : 

UALVES: 

I n t ake  va lve  stem 
Exhaust valve stem 

8 -(0,028 i- 0 , 0 3 7 )  
8 -(0,030 i- 0,039) 

diameter : 

0,025 +- 0,066 

0-,025 +- 0,075 

0,022 +- 0,054 

0,040 +- 0,090 

0,045 +- 0,095 

0,043 + 0,093 

0,040 +- 0,081 

0,010 i- 0,030 

0,009 +- 0,005 

0,090 +- 0,130 
0,100 +- 0,130 

0,003 i- 0,048 
0,005 i- 0,050 

over ,  p l ease  

J( 



AXIAL CLEARANCES 

PISTON RINGS I I1 I11 

Camshaft . . . . . . . . . . . . . . . . . .  0,030 +- 0,160 

Crankshaft . . . . . . . . . . . . . . . . .  0,050 +- 0,150 

I V  

TYPE RECTANGULAR ' RECTANGULAR O I L  CONTROL RING 
CROWNEO 
CHROM.PLATED 

ENOCLEARANCEmn 0.30 +0,45 , 0.30 i 0 . 4 5  0.30 t 0 , 4 5  

S L I T  SCRAPER RING 

0,25 ' 0 .40  

CYLINDER HEADS 

Valve s e a t  coupl ing in t e r f e rence  . . . . . .  0,125 4- 0,170 
Valve p ro jec t ion  frorn head su r face  . . . . .  1,lO +- 1 , 5 0  
Valve s e a t  r e c e s s  frorn head su r face  . . . .  0 ,15  +- 0,30  
I n j e c t o r  p r o j e c t i o n  from head s u r f a c e  . . .  3,5 5 0 , 2  

- 
TYPE RECTANGULAR RECTANGULAR O I L  CONTROL RING 

CROWNED 

CHROM.PLATED 
ENO CLEARANCE mm 0 3  i 0 , 4 5  0,30 t-0,45 0.25 +0,40 

COMBUSTION CHAMBERS 

o + 0,2 Distante between p i s t o n  and cy l inde r  l i n e r  t op  - 
( s e e  drawing below) 



L-4 GOVERNOR ADJUSTMENT S E T T I N G  UP 

CONTROLS : a) Speed : by lever 14) 
: by  lever 17) b) Stop 

c) Ex t ra  fuel f o r  s tar t ing : (automatic) by spr ing 5) 

STOP \ u 

-y 
REPA I RS 

a) Tachometer: housed i n  timing seat and consequently easi ly reached when timing contro1 

b) Main 6) and counter 10) Jevers: beared by bracket 9) f ixed by  two flat-headed screws. 
c) D r i v e  rod  7): withdrawn through the proper  crankcase guide hole. 

SETT I NG UP 

a) Speed stabilization: usually obtained adjusting the L dis:ince (2.3 mm/max) o r  by  a 

gear and cover are taken off. 

minimum decrease of the s distance of the cap 8) by acting on threaded barre1 131 locked 
by  a lock nut. The speed stabi l i ty  can be bettered adjusting springs 2) and 3) preload by 
screw 12). CALITION! After adjusting the 'IL" distance,  the  f u e l  ra t ing  must be corrected as previously indicated. 

b) Permanent speed drop: adjustable within narrow l imi ts acting usually opposite to  point 
( A ) ;  th is i s  obviously possible unti1 a speed instabi l i ty  occurs. 



GOVERNOR ADJUSTMENT 8 SETTING UP 9 2 4 , 5 2  

L 
I -  

- -  
TO E€ WEASUREO WiiHOUT SPRING COHPRESSION 

SETTING 

A) Fuel  f l o w  - Adjustment by screw 1 )  locked by lock nut (cover to be taken off). 
F i e l  flow increased unscrewing Ieftward. One complete tu rn  of the screw c o r r  
to about 10% flow variation. 

ds 

B) Id l ing - Adjustment from the outside by  screw 15). Speed decreased unscrewing 
leftward. 

C) Max. Speed - Adjustment from the outside by screw 16). Speed increased unscrewing 
rightward. 

D) Gearing - By spr ing 1 1 )  and cap 8). The la rger  i s  distance "S", maximun 0,5 m'm, 
the better is  the gearing effect. Adjustment obtained acting on threaded barre1 13) 
locked by lock nut. 

over, please 



C R A N K C A S E  S A L V A G E  
( G O V E R N O R  C O N T R O L  DRIVE R O D  HOLE O V E R H A U L )  

I 
I 

- -  -_ I l  +- - -  
A) Ream the dr ive  hole ’ 

B) Set the 0,5 mm oversized d r i ve  r o d  ‘diameter 8,5 rnm) 

C) Make sure  dr ive  s l ides eas i ly  - 



DIESEL ENGINES DVA520 & DVAl030 OVERHAUL 

CYLINDERS GRINDING 

Scheduled overs ize  . . . . 
Tolerance . . . . . . . . 

. . .  

. . .  
+0 ,5  mm 

O + 0,02 mm 

CRANKSHAFT 

l a  - 2a  - 3a : Main journal 
l b  - 2b - 3b : Main bear ing  

M = Crank pin 
S = Thrust  washer 
B = Big end bear ing  

NOTE - Whenever overhauling an Engine even 
if for a minar overhauling anly. i t ' s  advi- 
sab le  t u  replace a l 1  bearings ins teadof  so- 

me of them. 
If the  same bearings a re  reassembled. make 
cure not t u  exchange or ig ina l  posit ian and 
or ien ta t ion .  

l a  M 2a 3 a  

M A I N  BEARINGS 

The main bear ings must be bored and they a re  scheduled for unders izes :  0+-1,2 mm 

After l a  - 2a  - 3a ,  main journal gr ind ing ,  assemble bear ings  on t h e  crakcace and 
bore them t o  ob ta in  t h e  fol lowing coupling c learances  : 

Front  bea r ing  l b  

Center bea r ing  2b 

T a i l  bear ing  3b 

0,040 +- 0,090 mm 

0,043 +--0,093 mm 

0,045 +- 0,095 mm 

I6 
over ,  p l ease  



-1 DIESEL ENGINES DVA920 8 DVA1030 OVERHAUL 

NORMAL UNDERSIZES mm 

norma1 

B I G  END BEARINGS 

CRANK PING GRINDING DIAMEiER m m  

from 47,649 t o  47,638 

Not borable  and consequently;  when overhaul ing and a f t e r  due checkovers,  adopta- 
b l e  undersizes  a r e  t o  be chosen. Scheduled unders izes  a r e  : -0.5 mm 1 -i mm 
Ask f o r  corresponding bear ings.  
I t ' s  abso lu te ly  ind ispensable  t o  fol low up t h e  fol lowing g r ind ing  to l e rances  : 

-0,5mm 

1 mm 

from 47,141 t o  47,130 

from 46,633 t o  46,622 

POSITION 

c1 

c2 

FIT CLEARANCE 

from 0,040 t o  0,081 

from 0,040 t o  0,081 

from 0,040 t o  0,081 

CRANKSHAFT PIN GRINOING DIAMEiER SEAL RING CODE No. 

37 +- 36,961 065178 

57 +- 56,971 065264 

Considering t h a t  adjustments by caps a r e  not  p o s s i b l e ,  eventua l  opera t ion  mista- 
kes would cause coupl ing abnormal i t ies  and would compromise overhaul ing r e s u l t s .  

NOTE: When crankshaft grinding, it's indispensahle to restore the fillet at the right value : r = 3,5 mm 

CRANKSHAFT AXIAL CLEARANCE 

To be l imi t ed  wi th in  t h e  fo l lowing  f i g u r e s  : 0,050 +- 0,150 mm 

When overhaul ing,  eventua l  co r rec t ions  can be obtained by modi fy ingthe th ickness  
of t h r u s t  washer "SI' s e t  between t iming gear  and f r o n t  main bear ing .  
Thrust  washers a re  a v a i l a b l e  as per  fol lowing th i ckness  f igu res  : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.8 / 2,9 / 3 1 3 . 1  mm 

SEAL R I N G  SEATS 



DVA920 & DVAl030 DIESEL ENGINES FUEL PUMP ASSEMBLING DIAGRAM I 

@ 
over, please 



O I L  F I L L I N G  DEVICE 
FOR COLD WEATHER STARTING ON DVA920 & DVA1030 DIESEL ENGINES 

1. INTAKE HANIFOUI 

2. M6 SCREW CONNECTION TYPE OEVICE (drw. no. 50.iS.01) 



.. ._ 

ICoperchio disiribuzione I B Il' 
I 

L I  " I! 
r 

I Gear train cover I 1 Il 
-30.40.41 

Su motori fino alla matricola . 191.912 , DVA920 
On engines up to serial no. 193.697 1 DVA1030 

, 179.259 i DVA700 
194.049 i DVA790 



G E A R  T R A I N  F I X I N G  M O D I F I C A T I O N  P I C T , 2  

Su motori dalla matricola . 191.913 , DVA920 
On engines from seriai no. 193.698 i DVA1030 

179.260 I DVA700 
194.050 I DVA790 




