





















































































































































































































































































































































This corrective factor should always be within
1.270+1.280 g/I.

When measuring specific gravity, the following
precautions should be taken:

—take reading at eye level holding the tube verti-
cally and ensuring the float is free (fig. 155);
— after measurement put back the acid in the cell
from which it was taken;

— if any drops of acid have dripped, dry them
with a wollen cloth.

The previous table page 115 shows specific
ratings in respect to climate.

H a reading of 35 °C = 1275 g/I;

— the corresponding gravity brought down to
25 °C shall be 1.275 + 7 = 1.282 g/I.

15.3 ALTERNATOR-GENERATOR (fig. 156)

Type BOSCH G1 (R) 14 V 20 A 21 No. 0120340002

Max output 280 W -14 V
Max current intensity 20 Amp.
Starting of charge 1000 rpm.
Max permissible speed 10.000 rpm
Direction of rotation (seen from

commutator side) Clockwise
Max eccentricity 0.06 mm

Field winding resistance 3.4 Ohms + 10%

3-phase winding resistance

of stator (A. C) 0.38 Ohms + 10%

Bench test control of generator

POWER TEST LOAD MAX RMP.

4 A 1250 rpm

Power values (with regulator) 13 A 2100 rpm
20 A 6750 rpm
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Re-charging equipment
Control on vehicle

When the panel light indicates an irregularity in
the charging system, an accurate control be-
comes essential.

An initial check can be made without removing
the generator from the vehicle with the engine
not running and relatively cold in order to avoid
burnings.

Disconnect cable «B+» (red cable, positive
rectifier plate) and insert an amperometer-volt-
meter as indicated in fig. 167.

Start the engine.

Switch on any of the electrical switches, such as
the headlight, and watch load and voltage.

If between 12-13 Volts, the generator operation
can be considered as normal and the fault has to
be looked for elsewhere.

Check all connections accurately, especially
the cables to the warning light in the panel, to the
regulator and to the rectifier.

If all sems to be in order but the failure persists, it
is necessary to proceed with various testings.

Testing a positive diode using a
«ohmmeter»

Press the positive contact point of the ohmmeter
against the anode of the diode and the other
contact point against the cathode.

The diodes is thus energized and the ohmmeter
needle will immediately start to move in the first
3rd of the dial scale.

By reversing the diode polarity, the diode will
block and the needle will stop.

As concerns the ohmmeter values, see fig. 159.

Testing a negative diode using a « ohmmeter»

This element works like a positive diode and ac-
cordingly by having the positive point of the
ohmmeter contact the anode of the diode and
with the other point in touch with the cathode,
the diode will be energized and the ohmmeter
needle will move suddenly in the first third of the
dial scale.

By reversing the said contacts the diode de-
energizes and the needle will stand still.

In regard to the ohms values, see fig. 160

Testing an excited diode using a «ohmmeter»

This element works like a positive diode, there-
fore:

contacting the positive point of the ohmmeter
between anode and diode and the other point
the cathode, the diode will be energized and the
ohmmeter needle will move suddenly to the first
third of the dial scale.
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By reversing the said contacts the diode de-
energizes and the needle will stand still.

In regards to the ohms values see fig. 159 and
fig. 160.

Should a diode be found to be defective, it is
necessary to change the complete diode as-
sembly.

Resistance test of the stator winding (fig. 161)

From the alternator disconnect all cables «D»
and «DF» and unplug «U-V-W»,

This test can easily be carried out with any of the
ohmmeters available on the market or with any
alternator tester.

Measure the resistance of the stator winding at
exits «U-V», «U-W», «V-Wn,

All readings should be equal.

Resistance of the stator 3-phase winding (A.C.)
should be 0.38 Ohms + 10%.

Rotor winding

The rotor excitation winding is measured with a
ohmmeter.

It should be 3.4 Ohms + 10% (fig. 162).

After turning on the lathe, check concentricity of
the slip rings (fig. 163).

Maximum admissible eccentricity 0.06 mm

Correcting faults on alternator fed systems

In case of any faults in any current producing
equipment, it is necessary to ensure in the first
place that the cause is not only due to malfunc-
tions of the alternator or regulator but to some
battery cable disconnection or possible faults in
other points of the circuit.

The following table indicates possible break-
downs, possible causes, and remedies.
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15.4 REGULATOR

Model BOSCH AD 1/14 No. 0190601009
Test speed 4500 rpm

Test load 13 Amp

Adjusting voitage 139-148V

15.5 RECTIFIER

Model BOSCH 14 V-22 A No. 0197002003
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CAUSE

REMEDY

Battery discharged or insufficiently charged

1. Obstruction or reduced voltage in the
charging circuit

2. Defective battery
3. Defective alternator

4. Defective regulator

1. Remove obstruction or reduced voltage
cause

2. Replace battery

3. Have alternator repaired in a competent
shop

4. Replace regulator

Generator charge light does not light up with ignition key on (idling engine)

=

. Burnt indicator bulb

h]

. Discharged battery

. Defective battery
. Damaged or disconnected cables
. Defective regulator

(o &3 B - S ¢ ]

. Shorted positive diode of alternator

7. Worn out brushes

8. Slip rings oxidized, interruption of rotor
winding

—

. Fit new bulb

. Charge battery from an external electric
source

. Replace battery
. Replace or connect cables
. Replace regulator

e

(o2 20 < ) B - N ¢ ]

. Have alternator repaired in a specialized
shop

. Change brushes

0~

. Have alternator repaired

Generator light stays lit at higher revs

1. Conductor D +/61 grounded

2. Defective regulator

3. Defective rectifier, dirty slip rings,
direct current in conductor DF or
in rotor winding

1. Replace conductor or remove ground
contact

2. Replace regulator

3. Have alternator repaired in a
qualified shop

Generator light is lighted on engine stopped but sparkles or darkens on running engine

1. Contact resistances in charge circuit or in

cable to indicator light
2. Defective regulator

3. Defective alternator

1. Eliminate the resistance to the contact

2. Replace regulator

3. Have alternator repaired

Generator light flickers

1. Incorrect calibration in the contact type
regulator or burnt out resistance of
regulator

1. Replace regulator
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15.6 STARTER MOTOR (No. 0001157016) («B» di fig. 164)

Type BOSCH DF 12 V 0.7 KW

Voltage 12V

Power 0.7 KW

Pinion Z=8 mod. 2.5

Pinion rotation Anticlockwise

Brush pression 800-900 gr

Min. brush length 11.5 mm

Electric tests
——— VOL\TJAGE AMPI:ZARAGE (M T?(!;gys

Idle 11.5 20+40 65008500

Short circuit 9 320+400 3 0.92
8 280-+360 - 0.82

184 Wil

&

165

120

Operation of relays (fig 165 and 166)

Main purpose of a relay is to contact a high vol-
tage with a somewhat lower one.

Since a starter motor voltage can be of several
hundreds amperes, a starter motor system
usually employs relays.

To introduce a lower current, a mechanical
switch is generally sufficient (starter button, ig-
nition key, or riding switch).

The relay construction is exemplified in fig. 165.
The core is in unit with the casing and on one
side it projects against the inner side of the
winding while on the other side it projects
against the movable part of the armature relay.
The core-rotor distance is the travel of the arma-
ture.

The relay casing, core, and rotor form a magnet-
ic circuit.

In many executions the relay winding consists of
two winding groups: a propelling winding and a
holding winding.

This solution is useful in so far as thermal load is
concerned.

In the course of the engagement, a higher mag-
netic force is generated.

When the start circuit closes, the propelling win-
gind is shorted and the only force of the holding
winding is sufficient to energize the relay until
the start contact is opened again.

Under the action of the magnetic force generat-
ed after engagement the armature is drawn into
the winding and the bridge is pushed against
the contacts by the spring located between ar-
mature and bridge.

The return spring assures that contacts will
open.

In addition to relays with single commutation, in
starter motors are also used engaging relays in



which the rotor movement is further exploited by
the axial displacement of the pinion.

The coupling magnet, also used on starter mo-
tor, works in the same way but does not make
any commutation.

Screwing on type and translation starter motor

Construction of these motors and their internal
circuits is shown in figs. 167-168-169.

Starter motors of this type are operated by an in-
corporated engaging relay.

Atits jutting end, the relay armature has a groove
which engages the operating lever with a prede-
termined clearance which is called free run.
Purpose of this free run is that, on disengaging,
the relay return spring pushes the armature to-
wards the initial position just enough to allow
such free run, thus assuring separation of the
contact bridge.

This is necessary when the pinion does not
come out of the crown gear. (In previous models
the engaging lever was rigidly connected with
the relay armature with a spring for opening in
the engaging device).

The armature shaft, at the pinion side, has a heli-
cal groove (figs. 167-168-169) in which is
housed an entraining ring which is mated to the
pinion by a roller type free wheel.

The helical direction is such that the pinion is
kept still and engages the crown wheel when the
armature is rotating.

The entraining ring fits two sliding guiding discs
into which enter the forked lever ends.

In between the guiding disc and the entraining
ring there is the so called return spring so that
the engaging lever is always moving till it bot-
toms up and the current can also come through
(this occurs when the bridge and contact close}),
if one of the pinion teeth is pressing againstone
of the crown wheel teeth.

Thus, the engaging lever pushes the entrainer
and pinion forward.

In addition, due to the screwing in effect in the
helical groove, the pinion is pushed right in fully.
Only when the pinion is fully engaged, the heli-
cal groove allows a couple to be transmitted to
the engine to be started.

The free wheel coupling provides forced inter-
connection between the motor armature and the
engine flywheel after the engagement has oc-
cured and disconnects as soon the engine revs.
get higher than the starter motor speed.

Engagement

The pinion-wheel coupling process occurs in
two stages: translation and screwing in.

This is why this type of starting device is called
«translation and screwing in starter motor».
However, the engagement of the starter motor
really occurs in a single stage.

Initially, after pressing the start button, the en-
gaging lever moves towards a spring but does

121

166

167

168



169

170

122

not fully activate the excitation windings and the
armature.

In this stage the motor does not yet revolve.
Through the pinion side guiding ring and the en-
gaging spring, the entrainer-pinion assembly is
pushed against the crown wheel and in so doing
these parts start rotating due to the helical
effect.

In this way, if the pinion meets a space between
2 of the crown wheel teeth (fig. 170), itimmedia-
tely engages as deep as allowed by the engag-
ing lever pressure or in other words until the
bridge starts pushing on the relay contacts.
Accordingly, the pinion has done its translation
run.

If in its initial movement the pinion strikes
against a tooth (fig. 171), then the engaging lev-
er, through the guide ring on the pinion side,
compresses the spring to such an extent as to
close the contact on the bridge and the motor
starts rotating.

The pinion slides on the tooth head and under
pressure of the preloaded helical spring and
mainly because of the pressure resulting from
the screwing in action, engages into the space
of the next teeth.

At the end of this translation movement, that is
just before the complete cycle, the contacts of
the engaging relay close and the starting cur-
rent is inserted.

The rotor is now revolving and because of the
helical groove pushes the pinion (which cannot
now turn) deeper into the crown wheel right
against the armature spindle.

When the pinion is fully home it cannot move for-



ward any further and is so forcibly coupled with
the rotor shaft through the free wheel and the
entrainer.
The starter motor can now spin the engine
(fig. 172).

Disengagement

When starting, the engine rotates faster than the
starter motor, the forced pinion-armature shaft
coupling is accordingly taken off the free wheel
thus protecting the armature from an inadmis-
sible number of revolutions.

The pinion will stay engaged until the engaging
lever stays in its engaged position.

Only when the starter button is disconnected,
the coupling lever, entrainer, and the pinion re-
turn to their idle position till the next starting
operation, and this irrespective of the vibrations
caused by the running engine.

Free roller wheel

For safety's sake, translation type starter motors
are equipped with a free wheel (fig. 173) to en-
gage the pinion with the driving device (entrain-
er) so that when the armature shaft rotates the
pinion is driven and when the pinion turns faster,
the coupling is interrupted.

To obtain this interruption, the rollers are al-
lowed to move on a slanting track in such a
way that on starting they clamp the free wheel
stop ring in the narrow space with the round part
of the pinion.

When the engine starts up, the rollers which are
pushed by the pinion which is rotating faster
than the armature, overcome the resistance of-
fered by the springs and move over to the wider
space where they can only lightly contact the
free wheel restrainer and the pinion.

The springs, either directly ar through bushes or
guide pins, push the rollers in the rest position in
the narrow section of the hollow space to allow
the pinion coupling with the free wheel when the
start button is pushed.

In this so called external dogs of the free wheel,
the sliding section (the dogs) are machined in
the free wheel ring which turns externally and is
connected to the armature shaft by the driving
device (entrainer).

This particular set up offers the advantage of al-
lowing the use of a small size pinion and also the
starting torque when the engine exceeds a cer-
tain number of revolutions which goes for longer
life of the starter motor components and bea-
rings.

Rotor braking

In order that the starter motor may stop quickly
after the contact is interrupted and so allow, if
necessary, to make a new starting attempt, the
starter motor incorporates an armature brake
(fig. 174).

123

172

173

174



This is mostly made up of a mechanical brake
(disc brake).

How to cure possible breakdowns

In case of any breakdown, the first thing to be
considered is that the cause may not necessar-

Starter motor breakdowns

ily depend on the starter motor, battery
switches, electrical conductors or connections,
parts not properly grounded but also to fault in
the ignition or carburation systems.

The following table sums up the most common
breakdowns due only to the starter motor.

CAUSE

REMEDY

1. Discharged battery

1

On pressing the start button the motor does not turn or turn too slowly
. Charge battery

formation of burrs

2. Defective battery 2. Have it seen to in a qualified workshop
3. Loose or oxidized battery connections 3. Tighten, clean or grease battery poles and/or
terminals
4. Grounded starter motor terminals or brushes 4. Remove ground contact
5. Starter motor brushes not contacting slip ring, 5. Check brushes, clean or replace them, and
brushes jammed in their housing, worn broken, eventually clean the guides or holders
dirty or oily brushes
6. Damaged starter motor button or relay 6. Replace start button or relay
(components so worn as to prevent the motor
from starting)
7. Damaged relay 7. Have it repaired in a competent workshop
8. Excessive drop of voltage in the conductors, 8. Check all conductors and connections
damaged or disconnected leads, oxidized
terminals or reeds
9. Malfunction of starter motor circuits 9. Check if all thermal cutouts are efficient and
connected
The rotor turns but the pinion does not engage
1. Pinion carrier stuck 1. Clean carrier and lightly lubricate it
2. Pinion or crown deformed because of crashes, 2. File off burrs and/or have pinion and crown

replaced in a workshop

1. Insufficiently charged battery
2. Insufficient brush pressure

3. Defective relay circuit (engaging or control
relay) or other defective external relays

4. Excessive drop of current in leads
5. Sliding free wheel clutch

o

On pressing the start button the rotor turns, the pinion engages but the engine will not start
1. Charge battery

2.

3. Have relays repaired in qualified workshop

Check brushes, clean or replace as necessary

. Control leads and connections
. Replace or have clutch repaired in a qualified

workshop

Motor continues to turn after button release

or external relays

1. Starter button does not open or defective internal

. Stop motor immediately and have button and

relays checked in a workshop. Change them, if
necessary

1. Return spring slack or broken

The pinion does not disengage after the engine has started
1.

Have starter motor repaired in a specialized
worksop
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ﬂ IGNITION

18.1 IGNITION FEATURES

Battery-coil ignition with double contact break-
er and automatic advance with centrifugal
masses.

V35-V50

Initial advance (fixed) 10°
Automatic advance 25+20°
Full advance (fixed + automat.) 35+E2°
V 65

Initial advance (fixed) e
Automatic advance 26°
Full advance (fixed + automat.) 33+3°
Contact breaker gap 0.35 to 0.45 mm

16.2 MAINTENANCE, CHECKING AND
ADJUSTING THE DOUBLE CONTACT
BREAKER

Maintenance (fig. 176)

Every 3000 km.

m Check contact breaker gap;

® Lightly moisten cam felt pad «A» with a few
drop of engine oil.

Inspection

B Remove the double contact breaker cover, af-
ter undoing its securing screws;

m if contacts are dirty or greasy, clean them with
a petrol soaked rag.

If damaged or worn, replace them;

B Check the contact breaker gap which should
be between 0.35+0.45 mm. :

Adjusting the contact points (fig. 177)

Contact «1»: left cylinder;

Contact «2»: right cylinder.

H Bring cam «B»to its maximum lift, loose screw
«C» and shift plate «D» acting on the proper
notch.

When the correct gap has been obtained, lock
screw «Cx,

Repeat the same operations for the other con-
tact.

When adjusting the contact points it is neces-
sary to check the ignition timing as well.

16.3 CHECKING AND ADJUSTING THE
IGNITION TIMING (FIXED ADVANCE)

With the contact breaker gap adjusted at 0.40
mm and with the notch «0» on the contact points
plate aligned with the mark on the crankcase,
the engine is timed,; it is advisable to check the
timing acting as follows:

=175

125

176

177



179

180

181

126

m tofind the exact moment when the points start
separating, it is advisable to use an appropriate
timing light to be set up between the breaker
feeding clamp being checked and the ground;
m remove the rubber cap which seals the in-
spection hole on the R/H side of the gearbox op-
posite the flywheel;

m turn the flywheel anticlockwise (engine rota-
tion) until the piston is at the end of its compres-
sion stroke T.D.C. (both valves closed).

At this stage mark «S» on the flywheel should
coincide with the mark on the inspection hole;
m slightly turn the flywheel clockwise and then
anticlockwise till mark «3» is perfectly aligned
with the mark on inspection hole: at this point
(fixed advance) contact points of breaker «1»
should start to open;

| if this does not occur, it is necessary to sla-
cken the two screws «E» fixing the contact plate
and shift the plate same, bearing in mind that
shifting in arrow «F» direction ignition is ad-
vanced while shifting in arrow «G» direction ig-
nition is delayed;

m lock screws «E» and check the opening of R/
H cylinder contact (breaker No. 2} following the
procedure of L/H cylinder.

Bear in mind that marks «D» and «2» on the flyw-
heel indicate respectively T.D.C. position and
fixed advance of R/H cylinder.

If contact breaker No. 2 does not open in the
fixed advance position stamped on the flywheel,
it will be necessary to change the contact gap of
this breaker, or of both breakers, within the indi-
cated gap: 0.35+0.45 mm.

Bear in mind that changing the contact gap of
breaker No. 1 (L/H cylinder) it will be necessary
to repeat its timing.

178



16.4 CHECKING THE IGNITION ADVANCE
USING A STROBE LAMP

By means of a strobe lamp itis possible to verify,
with the engine running, the maximum advance
(AF + automatic advance) and the regularity of
the automatic advance progression, operating
as follows:

B lock front cover spacer so that it does not
touch the timing plate when rotating;

®m in the crankcase fit up timing plate code
14927400 and secure indexing arrow in the
crankcase;

m zero set the gauge (left cylinder at T.D.C. - in-
dexing arrow in line with the degree plate zero)
and place the references as indicated in the fi-
gure.

To determine T.D.C. position keep to the align-
ment of the marks on the flywheel with the refer-
ence on inspection hole or, for a better determi-
nation of this position, use a dial gauge which
will indicate the exact position of the piston (to fit
the dial gauge in the spark plug hole, use the
special stand code 179482 60).

Start the engine and using a high precision rev
counter verify that the automatic advance at the
different peaks, correspond to the values indi-
cated in the graph.

Bear in mind that the absolute values read with
the strobe lamp on the degree plate include also
the fixed advance value; while the graph, hereaf-
ter, has been foreseen for the automatic ad-
vance only.
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Periodically lubricate cam joints using Bosch
5700003025 grease or similar.

To do this it is necessary to take out contact
breaker plate and to remove the cam.

When reassembling insert joints claws of the
centrifugal masses in the proper groves on the
cam.

The cam must be reassembled in such a way
that the frontal marks on the cam same will be in

a position diametrically opposed to the arrow
stamped on the plate.




/@ WIRING DIAGRAM

LEGEND (fig. 186)

1 Tachometer (3 W bulb)
2 Rev counter (3 W bulb)
3 Warning light, front and rear right indicator (1.2 W
bulb - Green)
4 garni?g light, front and rear left indicator (1.2 W bulb -
reen
5 Neutral positian warning light (1.2 W bulb - Green)
6 Oil pressure warning light (1.2 W bulb - Red)
7 Generator warning light (1.2 W bulb - Red)
8 Parking warning light (1.2 W bulb - Green)
‘1I$ [arklgg poiigcw light (4 W bulb)
ow beam
12 High beam 45w (40745 W bulb)
13 Turn indicator light, front right (21 W bulb)
14 Turn indicator light, front left (21 W bulb)
15 Engine start and stop button
18 4-way connection
17 15-way connection
18 12-way connection
19 Control device for: turn signals, horn and flashing
lights, lighting

20 Light and engine starting switch (3 positions)
21 Qil pressure switch

22 Neutral position switch

23 Horn

24 Flashing light relay

28 Flasher box

29 Rator

—=0

(matn )

31 Coils
32 Front brake switch
33 Rear brake switch

34 Rectifier

35 Alternator

36 Regulator

37 Battery

38 Terminal block with fuses (16 A fuses)
39 Starting relay

40 Starter motor

41 Turn indicator light, rear left (21 W bulb)

42 Turn indicator light, rear right (21 W bulb)

43 Tail light

44 Rear stop light (21 + 21 W bulb)

45 Num)ber plate lighting and rear parking light (5 + 5 W
bulb

46 6-way connector Molex

Fuse No. 1
Turn signals - Horn

Fuse No. 2
Flashing light relay - Starting relay - Rear stop light switch

Fuse No. 3
Warning lights (generator - oil pressure - Neutral - High
beam)

Fuse No. 4
Parking light - Instrument lighting - Lighting
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CONVERSION TABLES

INCHES AND MILLIMETERS CONVERSION CHART

MILLIMETERS TO DECIMAL (inches) EQUIVALENT
_  DECIMAL _  DECIMAL _  DECIMAL _  DECIMAL _  DECIMAL = DECIMAL
o (inches) | ™™ (inches) | ™™ (Inches) | ™™ (Inches) | ™™ (Inches) | ™™ (inches)
1 039 | 21 827 | 41 1614 | 61 2402 | 81 3.189 | 125 4.921
2 079 | 22 866 | 42 1.654 | 62 2.441 82 3.228 | 150 5.906
3 118 | 23 906 | 43 1.693 | 63 2.480 83 3.268 | 175 6.890
4 A57 | 24 945 | 44 1.732 | 64 2.520 84 3.307
5 197 | 25 984 | 45 1.772 | 65 2559 | 85 3.346
6 236 | 26 1.024 | 46 1811 | 66 2598 | 86 3.386 | 200 7.874
7 276 | 27 1.063 | 47 1.850 | 67 2638 a7 3.425 | 225 8.858
8 315 | 28 1102 | 48 1.890 | 68 2,677 | 88 3.465 | 250 9.843
9 354 | 29 1.142 | 49 1.929 | 69 2717 89 3.504 | 275 10.827
10 .394 | 30 1.181 | 50 1.969 | 70 2.756 90 3.543
11 433 | 31 1.220 | 51 2,008 | 71 2795 | 91 3.583 | 300 11.811
12 472 | 32 1.260 | 52 2.047 | 72 2.835 92 3.622 | 325 12,795
13 512 | 83 1.299 | 53 2087 | 73 2874 93 3.661 | 350 13.780
14 551 | 34 1.339 | 54 2126 | 74 2913 94 3.701 | 375 14,764
15 591 | 35 1.378 | 55 2165 | 75 2953 95 3.740
16 630 | 36 1.417 | 56 2205 | 76 2992 | 96 3.780 | 400 15.748
17 669 | 37 1.457 | 67 2244 | 77 3.031 97 3.819
18 709 | 38 1.496 | 58 2283 | 78 3.071 98 3.858
19 748 | 39 1535 | 59 2323 | 79 3110 | 99 3,898
20 787 | 40 1.575 | 60 2.362 | BO 3.150 | 100 3.937
DECIMAL (inches) TO METRIC EQUIVALENT
DECIMAL DECIMAL DECIMAL DECIMAL _ | pECIMAL _ | pECIMAL _
inches) ™~ | (lnches) ™™ 7 | (Inches) ™™~ | (inches) ™™ (Inches) 2 (inches) o
025 .001 | 3.048 120 8.128 320 | 13.208 520 | 18.288 720 23.368 920
051 .002 | 3.302 130 | 8.382 330 | 13.462 530 | 18542 730 23.622 .930
076 003 | 3.556 140 8.636 340 | 13.716 540 | 18,796 740 23.876 940
102 004 | 3.810 150 8.890 350 | 13.970 550 | 19.050 750 24,130 950
27 .005 | 4064 160 9.144 360 | 14224 560 | 19.304 760 24.384 960
162 006 | 4318 A70 9.398 370 | 14.478 570 | 19.558 770 24638 870
178 007 | 4572 .180 9,652 380 | 14.732 580 | 19.812 .780 24892 980
203 008 | 4826 180 9.906 390 | 14986 590 | 20.066 790 25146 990
229 .009 | 5.080 .200 | 10.160 400 | 15.240 .600 | 20.320 .800
254 .010 | 5334 210 | 10.414 410 | 15494 610 | 20.574 810 25.400 1.000
508 020 | 5.558 220 | 10.668 420 | 15,748 620 | 20,828 .820 50,800  2.000
762 .030 | 5.842 230 | 10922 430 | 16.002 630 | 21.082 830 76.200 3.000
1.018 .040 | 6.096 240 | 11.176 440 | 16.256 640 | 21.336 840 101.600 4.000
1.270 050 | 6.350 250 | 11.430 450 | 16,510 850 | 21.950 .850 127.000 5.000
1.524 .060 | 6.604 260 | 11.684 460 | 16.764 860 | 21.844 860 254.000 10.000
1,778 070 | 6.858 270 | 11.938 A70 | 17.018 670 | 22.098 B70 [ 381.000 15.000
2.032 080 | 7.112 280 | 12.192 480 | 17.272 680 | 22.352 880 508.000 20.000
2.286 090 | 7.366 290 | 12,446 490 | 17.526 690 | 22.606 .890 635.000 25.000
2540 100 | 7.620 300 | 12.700 500 | 17.780 700 | 22.860 900 | 1.270.000 50.000
2794 110 | 7.874 310 | 12.954 510 | 18.034 710 | 23.114 910 | 2.540.000 100.000
WEIGHTS AND MEASURES (*) - PESI E MISURE (%)
Measures of Length - Misure di lunghezza

IN GREAT BRITAIN AND UNITED STATES

line (abbr. 1), 11.=2,12 mm

inch (abbr. in),1in.=12 |. =2,54 cm
foot (abbr. ft.), 1 ft. =12 in. = 30,48 cm
yard (abbr. yd.}, 1 yd. = 3 it. = 91,44 cm
fathom (abbr. im.), 1 fm. =2 yd. =1,83 m

rod (abbr. rd.), pole (abbr. po.), perch, 1 rd. = 1 po. =

1perch=55yd. =503 m
chain (abbr. chn.), 1 chn.= 4 rd. = 20,11 m
furlong (abbr. fur.), 1 fur. =10 chn. = 201,177 m
(statute) mile (abbr. , sta. mi), 1 stami. = 8 fur. =
1,61 km
(nautical) mile (abbr. (naut.) mi.), knot (abbr. k.)
1 nautmi.=1 k. = 1,15 sta.mi. = 1,853 km
league (abbr. lea.), 1 lea. = 3 naut.mi. = 5.56569,78 m

Square Measures - Misure di superficie

IN GREAT BRITAIN AND UNITED STATES
square inch (abbr. sg. in.), 1 5q, in. = 6,45 cm?

square foot (abbr. sq. ft), 1sqg. tt. =144 sqg. in. =
9,29 dm?

square yard (abbr. sq. vd.), 1 sq. yd. = 9 sq. ft. = 0.83 m*
square rod (abbr. sq. rd.), square pole (abbr. sqg. po.),

square perch, ‘1sqrd—1

30,25 sq. yd. =2529 m?
rood (abbr. ro) 1ro.=40sqg. rd.=10,11 a=

10,11 dam?

acﬁ.-(abbr a),1a =4ro.=4046 a=040 ha

sq. po, = 1 sq. perch=

sql.laro chain (abbr. sq chn.), 1 8q. chn. =16 sq. rd. =

04 a =4,

04 dam

square mile (abbr sq mi.), 1 sq. mi.= 6.400 sq. chn, =
640 a. = 2,59 km®

Cubic Measures - Misure di volume

IN GREAT BRITAIN AND UNITED STATES
cubic inch (abbr. cu. in), 1 cu. in.= 16,38 cm*

cubic foot (3abbr cu.ft), Tcu ft.=1, 728 cu. in.=
283

cubic yurd (abbr cu. yd), 1 cu, yd. =27 cu. ft. =
0,76 m*




Measures of Capacity - Misure di capacita
for liguid commaodities - per liguidi

IN GREAT BRITAIN
gilt (abbr. gi), 1 gi.=0,14 |
pint (abor. pt), 1 pt. =4 gi. = 0,57 |
quart (abbr. qt), 1 gt. =2 pt. = 1,13 |
(imperial) gallon (abbr. (imp.) gal), 1 imp. gal. =4 gts. =
harrel (abbr. bbl.), 1 bbl, = 36 i,p. gal. = 163,65 |
hogshead (abbr. hhd.), 1 hhd. = 52,5 imp. gal. = 238,66 |
pipe, 1 pipe = 2 hhd. = 105 imp. gal. =477 |
butt, 1 buit = 108 imp. gal. = 491 |
(wine) gallon (abbr. gal.) (arc.), 1 gal.= 3,781
tierce (abbr. tc.) (arc. ), 1 tc. = 42 wine gal. = 159 |
puncheon (abbr pun.) (arc), 1 pun, =2 tc, =318 |
tun (arc), 1 tun = 252 wine gal. = 953,9 |
IN UNITED STATES
U.S. gill (abbr. gi), 1 U.
U.S. pint (abbr. pt), 1 U
U.S. quart (abbr. at), 1
U.S. galion (abbr. gal.),
U.S. barrel (abbr. bbl),
119,24 |
us. hogshead (abbr. hhd.}, 1 US. hh.d. = 63 U.S. gal. =
238 47 |
pipe, 1 pipe =2 U.S. hhd. =126 U.S. gal. = 477 |
butt, 1 butt= 1297 U.S. gal. = 491 |
4 U.S. pk. = 35, 24 |

S.
Spt
u.

1

1

Avoirdupois Weights - Pesi avoirdupois

IN GREAT BRITAIN
grain (avoirdupois) (abbr. abbr. gr. av), 1 gr. av.=
g

dram (abbr. dr), 1dr.=2734 gr.av.= 177 g
ounce (avoirdupaois) (abbr. oz. av.)), 1 oz. av. = 16 dr. =

pound {(avoirdupois) (abbr. Ib. av.), 1 Ib.av. =

av. = 16 oz. av. = 453,60 g

16 oz.

stone (abbr. st), 1 st. = 14 Ib. av. = 6,35 kg
quarter (abbr. qr), 1 gr.= 28 |b, av. = 12,70 kg
central {(abbr. ctl.), 1 ctl. = 100 Ib. av. = 45,36 kg
hundredweight (abbr. cwt), 1 cwt. = 112 |b. av. =

50,80 kg

ton {abbr. t), 1t =2240 1b. av. = 1,016 t

IN UNITED STATES

grain {(avoirdupois) (abbr. gr. av.), 1 gr. av. = 0,065 g

dram (abbr. dr), 1 dr. = 27,34

grav.=177g

ounce (avoirdupois) (abbr. 0z, av.,), 1 oz. av. =16 dr. =
8,35 g

poun’d (avoirdupois) (abbr. Ib. av}, 1 |b. av. = 16 oz. av.

= 453,60 g
U.S. quarter (abbr. gr), 1 US. qgr. =
Ib. av. = 11,34 kg
u.s. quarter (abbr qr), 1US. gr.=
8 Ib. av. = 12,70 kg

1/4 short cwt. = 25
1/4 long cwt. =

U.S. quarter (abbr. qr) 1US. gr.=1/4 s.t. = 500

Ib.av. = 226,79 k

U.S. quarter (abbr. gr.), 1 US. qr. = 1/4 L.t. = 560 Ib. av.
54 kg

short hundredweight (abbr. cwt.), 1 short cwt. = 100 |b.

av. = 45,36 kg

long hundredweight (abbr. cwt), 1 long cwt. = 112 Ib.

av. = 50,80 kg

short ton (abbr. s.t), 1 st.= 2,000 Ib. av. = 907,18 kg
lon ton (abbr. I.1), 1 1t. =2.240 Ib. av.= 1,016 1

CONVERSION TABLE (*) - TAVOLA GENERALE DI CONVERSIONE (*)

sopra indicati

multiply by
7 below
to convert into iR
¢ moltiplicare
per trasformare in per ipvalori
sotto indicati
L]
0,3937 inches, pollici centimetres, centimetri 2,54
3,2808 feet, piedi metres, metri 0,3048
1,0933 yard, iarde metres, metri 0,9144
0,6214 statute miles, miglia kitometres, chilometri 1,6093
0,5396 nautical miles, miglia marine kilometres, chilometri 1,85315
0,1550 square inches, pollici quadrati square centimetres, centimetri quadrati 6,4516
10,7639 square. feet, piedi quadrati swuare metres, metri quadrati 0,09290
1,1860 square yards, iarde guadrate sguare metres, metri gudrati 0,8361
0,3861 square mifes, miglia quadrate square kilometres, chilometri quadrati 2,590
0,06102 cubic inches, pollici cubici cubic centimetres, centimetri cubici 16,3870
35,3148 cubic feet, piedi cubici cubic metres, mefri cubici 0,02831
1,3080 cubic yards, iarde cubiche cubic metres, metri cubici 0,7646
2,20462 | pounds avoirdupois, libbre avoirdupois kifogrammes, chilogrammi 0,4536
0, 103527 ounces avoirdupois, once avoirdupois grammes, grammi 28,3495
15,3846 grains, grani grammes, grammi 0,064
0,01968 | hundredweights kilogrammes, chilogrammi 50,80
0,984 {long) tons, tonnellate (inglesi) tons, tonnellate (metriche) 1,016
0,220 (imperial) gallons, galloni litres, litri 4,546
0,9863 horsepowers chevaux-vapeurs, cavalli-vapore 1,0139
i
multiply by
above .
i to obrain from
rggltupl;gﬁ per ottenere da

{*) Metric punctuation used: point divides number in periods (thousands etc), comma divides the decimal part.

{*) La punteggiatura adottata per i numeri & guella metrica anche per le misure del sistema anglosassone, ossia: il punto divide il numero
in periodi (migliaia, ecc.), la virgola invece divide la parte decimale.
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