




























































































































































































































































































































































H ELECTRICAL SYSTEM 

TESTING THE RECTlF1ER 
For test porposes disregard the e nd earth 
(ground) terminal 
To test the rectlfler, flrst disconnect the brown/ 
blue lead from the rectifter centre terminal and 
Insulate the end of the lead to prevent any posslblllty 
of ashort circuit occurring, and then connect a D.C. 
voltmeter (with 1 ohm load resistor In parallel) 
betWeen the rectifier centre terminal and earth. 

Note. Voltmeter positive terminal to frame 
earth (gr@und) and negative ter"'inal to CE1ntre 
terminal on rectifier. 

Turn the ignition switch to the ' ignition only' 
position and start the engine. 

With t:he engine running at approximately 3,000 
r.p.m. (approximately 45 m.p.h. In top gear) 
o bserve the voltmeter readings. The reading 
obtained should be at least 7·5V minimum. 

{i) If the reading Is equaJ to or slightly greater 
than ',that quoted, then the ·rectifier elernem:s 
In the forward direction are satisfactory. 

(II) If the reading Is excessively higher than the 
figures given, then check the rectifier earthing 
bolt connection . 

{Iii) If the readl1ng l:s lower than the figures 
quoted o:r zero readings.are obtained. then the 
rectifier or the charging circuit wiring is 
faulty and the rectifier should be 
and bench tested so that the fault can be 
located. 

Note: that al1 of the above conclusions assume that 
alternator A.C. output figures were satis· 

factory. Any fault at the alternator will, of course, 
reflect on the rectifier test results. Similarly any 
fault in the charging circuit wiring may indicate 
that the rectlfler Is faulty. The best method of 
locating a fault Is to dlscon'ne.et the rectifier and 
bench-test It as shown be!ow: 

BENCH TESTING THE RECTIFIER 
For this test the rectifier should be disconnected 
and removed. Before removing the rectifier, 
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disconnect the leads from the battery terminals to 
avoid the possibility of a short circuit occurring, 

Using a 12 volt battery and 1ohm load resistor, 
connect the D.C. voltmeter In the vi 
as shown In Fig. H6. Nott! the battery voltage 
(should be 12V) and then ' connect the volt­
meter in V1 position whilst the following tests 
are conducted. 

r 
r 
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I OHM RESISTOR 

Fig. H6. Bench testing the rectifier 

A voltmeter In position V1 wHI rne.asure the volt 
drop across the rectifier plate. In position V2 It 
will measure the supply voltage to check that It Is 
the re<:ommended 12 volts on load. 

Capacitor 
ig1'1it1on 
te.rminal 

4 

Fig. H7. Rectifier-showing terminal cof1nection1 
for bench tests 1 and 2 



ELECTRICAL SYSTEM 

TEST 1 CHECKING FORWARD RESISTANCE 

TEST 2 CHECKING BACK LEAKAGE 

Fir. H8. Rectifier te-st sequence for chec.klnr forward resistance and back l~kage 

Test 1. With the test leads, make the followlng 
connections ·but keep the testing time as short as 
possible to avoid overheating the rectifier cell: 
(a} 1 and 2, (b) 1 and 4, (c) 3 and 4, (d) 3 and 2. Each 
reading should not be greater than 2·5 volts with the 
battery polarity as shown. 

Test l. Reverse the leads or battery polarity and 
repeat Test 1. The readings obtained should not be 
more than 1·5 volts below battery voltage (V,.) 
(I.e. 10.·5 volts minimum.) 

If the readings obtained are not Within the figures 
given, then the rectifier lnternai connections are 
shortl ng or aged. and the rectifier should be 
renewed. 

H4 PART D. CHECKING THE CHARGING 
CIRCUIT FOR CONTINUITY 

All six alternator colls are connected In p~rallel so 
that the full alternator output Is available irrespec­
tive of the fighting switch position. This also makes 
an emergency start system unnecessary and it Is 
therefore possible to use a simplified wiring circuit. 

First check that there Is voltage at the battery and 
that It ls correctly connected Into the circuit 
+ve earth (ground). Ensure that the fuse has not 
blown. 

(1) First, check that there Is voltage ac the rectifier 
centre terminal by co(lnectlng. a D.C. volt­
meter, with 1 ohm load resistor in parallel, 
between che rectifier centre terminal {not the 
end terminal and earch (remember (+ve) 
posldve earth (ground)). The voltmeter should 
read battery volts. If It does not, disconnect 
the alternator leads at the snap connenors 
undel' the engine unit. 

(a) Flt a jumper lead across the brown/ blue and 
green/yellow connections at the rectifier, 
and check the voltage at the snap connector. 
This tesc wlll Indicate whether the harness 
alternator lead Is open circuit . 

(b) Repeat this test :it the rectifier for rhe white/ 
green lead. 

H4 PART E. CONSTRUCTING A ONE­
OHM LOAD RESISTOR 

The reslst:or used In the following tests must be 
accurate and constructed so that it wlll not over­
heat otherwise the correct values of current or 
voltage will not be obtained. 

H11 



H ELECTRICAL SYSTEM 

A suitable resistor can be mad(; from 4 yards 
(31 metres) of 18 S.W.G. (-048 In. (I.e. 1 ·2 m.m.) 
dia.) NICHROME wire by bending it into two 
equal parts '<lnd c:allbral:lng It as follows:-

(1) Fix a heavy gauge flexlble lead to the folded 
end of the wire and connect this lead to the 
positive terminal of a 6 volt battery. 

(1) Connect a D.C. voltmeter (0-10V) across the 
battery terminals and an ammeter (0-10 amp) 
between the battery negative terminal and 

the free ends of the wire resistance, using a 
crocodile clip to make the connection. 

(3) Move the clip along the wires, making contact 
with both wires until the ammeter reading Is 
numerically equal to the number of volts 
Indicated on the voltmeter. The resistance Is 
then 1 ohm. Cut the wire at this point, twist 
the two ends together and wind the wire on 
an asbestos former approximately 2 inches 
(5 cm.) dla. so that eacn turn does not contact 
the one next to it. 

SECTION HS 
ZENER DIODE CHARGE CONTROL 

DESCRIPTION 
The Zener Diode output regulating system uses 
all the coils of Lhe 6-<:oil alternator connected 
permane11tly across the rectifier, provides auto­
matic control for the charging current. The Diode 
may be connected through the Ignition switch or 
direct co the centre terminal 1.>f t l1 1.. rcctlfit!r. 

FI& H 9. Zeher Diode 

Assuming the batt-ery Is In a low state of charge its 
terminal voltage (the same voltage Is across the 
Diode) wlll also be low, therefore the maximum 
charging current will flow Into the battery from the 
alternator. At first none of the current Is by-passed 
by the Diode because of It being non-conducting 
due to the low battery terminal voles. However, 
u the battery Is quickly restored to a ful.I scare of 
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charge, the system voltage rises until at 13·5 volts 
the Zener Diode Is partially conducting, thereby 
providing an alternative path for a small part of the 
charging current. Small Increases In battery volt­
age result In large increases In Zener conductivity 
until, at approximately 15 volts about 5 amperes of 
the alternator output Is by-passing the battery. The 
battery will continue to receive only a portion of 
the alternator output as long as the system voltage 
Is relatively high. 

Depression of the system voltage, due to the use-of 
headlamp or other lighting equipment, causes the 
Zener Diode current to decreas~ and the balance to 
be diverted and consumed by the component In 
use. 

If the electrical loading Is sufficlenc to cause the 
system voltage to fall to 14 volts, the Zener Diode 
will revert to a hi,gh resistance state of non­
conducclvlty and the full generated output will go 
to meet the demands of the battery. 

MAI NTENANCE 

The Zener Diode is mounted in the right side air 
cleaner body. The aluminium construction of 
this lug aces as a heat sink for excess current. 
Providing the Diode and the heat sink are kept 
clean, and provided with an adequate airflow, to 



ELECTRICAL SYSTEM H 

ensure maximum efficiency, and provided a firm flat 
"metal to metal" contact is mantained between t he 
base of the Diode and the surface of the heat sink, 
to ensure adequate heat flow. no maintenance will 
be necessary. 

ZENER DIODE-
CHARGl NG REGULATOR 

TEST PROCEDURE 
(Procedure for Testing on the Machine) 

The test procedure given below can be u~ed when 
It is ' required to check the performance of the 
Zener Diode type ZD71 S whllst it is in position 
on the machine. It Is essent ial that the battery is In 
a fully charged state otherwise the tests below will 
not be accurate. If in doubt. substitute a battery 
that Is fully charged. 

Good quality moving coil meters should be used 
when testing. The voltmeter should have a ~cale 
0-18, and the ammeter 0-5 amps min. The test 

procedure Is as follows:-

(A) Disconnect the cable from che Zener Diode 
and connect ammeter (in series) bt:tween the 
Diode Lucar terminal and cable previously 
disconnected. The ammeter red or positive 
lead must connect to the Diode Lucar ter­
minal. 

(8) Connect voltmeter across Zener Diode and 
heat sink. The red or positive lead must con­
necl to che heat sink which is earthed to the 
frame of t he machine by Its fixing bolts and a 
separate earth lead The black lead conn-eru 
co the Zener Lucar terminal. 

(C; Start the engine, ensure thu all lights are off. 
and gradually Increase engtrie speed wnile at 
the sa,me time obse,vlng both meters :-

(1) che series connected ammeter muse indicate 
zero amps. up co 12·75 volts. which will be 
Indicated on the shunt connected vol t meter 
as engine speed Is slowly increased 

(11) l n crea~e engine speed still further, until Zener 
cut r1>nt lnd lr.ated on ammeter I s 1·0 amp. At 
this value t he Zene r voltage should be within 
13·S voles to 15·3 volts. 

TEST CONCLUSIO NS:-

I( the arnmeter tn test (t) registers any current at all 
before the volcmet.er indicates 13·0 voles. then a 
ri-placement Zener Diode must be fitted . 

If cesr (i) 1~ satisfactory but in test (ii) a higher 
voltage that1 that stated Is registered on the volt­
meter. before the amrnecer· tndlcates 1,0 amp. then 
a replacerT1ent Zr::ner Diode must be fltted . 
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SECTION H6 
ZENER DIODE LOCATION 

The Zener Diode is mounted rn the wall of the right 
hand side half or the air c lea.rer body . The alum1n-
1um cc:instructl6n of the air cleaner body serves as a 
heatsink and dissipates excess charge current in the 
form of heat. (See Section H5l. 

and t he body cau~1ng overheating of the diode 
ins4lation and resultt(lg 1n damage. 

To remove the diode. first remove the R.H. air cleaner 
outercover. see Section 86. 

When refrttrng, the diode nut must be tightened 
with extreme care to a maximum torque of 22/28 
lb. 1n. Also great care must be taken to ensure that 
any foreign matter does not become trapped bet· 

ween the bottom face of the diode and the wall 
of the cleaner body . 

Any such particle would i:ause an air gap thereby 

reducing the heat conductivny between the diode Fig. HIO. Location of Zener D iode 

MODELS 

T140V 

TR7V 

H 14 

SECTION H7 
ALTERNATOR AND STATOR DETAILS 

System Ignition Alternator 
voltage type type 

12 V. Corl RM 21 

Fig. ~1 1 . Alter na tor-type and stato r details 

Stator 
No. 

'4nos 
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SECTION H8 

ELECTRIC HORN 

0 ESCRI PTI 0 N 

The horn Is of a high frequency single note ,type and 
ls operated by direct current from the battery. 
The method or operation is that of a magnccically 
operated armature, which impacts on the cone face, 
and causes the cone disc of the horn to vibrate. The 
magnetic circuit is made self Interrupting by con­
tacts which can beradjusted cxtcm1ally. 

If the horn fails to work, check the horn connection 
wiring. Check the battery for state of charge. 
A low supply voltage at t he horn wrll adversely 
effect horn performance. If the above checks are 
made and the fault 1s not remedied, then adjust the 
horn as follows . 

HORN AD.lUSTMENT 

When adjusting and testing the horn. do not '.'lepres5 

the horn push ror more than a fraction of a second 

or the circuit wiring may be overloaded. 

A small hexagon head adjustment screw 1 tua~ed 

near the terminals Is provided to take up wear In the 

internal moving parts of the horn. To adjust, turn 

this screw antlclodcwlse until the horn just fails 

to sound. and then turn It back (clockwise) 

about one quarter to half a turn. 

SECTION H9 
HEADLAMP 

DESCRIPTION 

Th e headlamp is of the sealed beam unit type and 

acces.s is gained to the bu lb and bulb holder by 

withdrawing the rim and beam unl L assembly. To 

do so, ~lacken the screw at the top of the headlamp 

and prise off the rim and beam unit assembly. 

The bulb can be removed by first pressing the 

cyllnd rlcal cap inwards and tlJrn lng it antldockwlse. 

The cap can then be withdrawn and the bulb Is free 
co be removed. 

When fitting a new bulb, note lhat 1t locates by 

means of a cutaway and projection arrangement. 

also note that i.he cap can only be replace<;l. one w.ay. 

the tabs being staggere·d to prevent incorrect 

reassembly. Check the replacement bulb voltage 

and wattage specification and type before fitting 

Focusing with this cype of beam un it is unnecessary 

and there Is no provisi.on for such. 

SEAM ADJUSTMENTS 

The beam m1.1sc in all cases be adjusted as speclfled 
by local lighting rejtulations. In the Uri iced Kingdom 
the Transport LIKhtlng Regulations reads as 
follows :-

A lighting system must be arranged so chat it can 
glve a light which is incapable of dazzling any person 
standing on the same horizontal plane as the vehicle 
at a greater distance than twenty five feet from the 
larpp. whose eye level is not less than three feet­
six inches above that plane. 

The headlamp muse therefore be set so chat the 
main beam Is direct~d straight ahead and para1lcl 
with the road when the motorcycle ls fully loaded. 

To achieve this, place the machine on a level road 
p9lntlng townrds a wnll at a distance of 25 feet away. 
with a rider and passenger, on the machine, slacken 
the two pivot bolts at either side of the headla mp 
and tilt the headlamp until the beam is focused at 
approximately two feet six Inches from the base 
o( the wall. Do not forget that the headlamp should 
be on "full beam" lighting during this operation. 

H15 
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SECTION HIO 

REMOVING AND REFITTING THE HEADLAMP 

Disconnect the leads from the battery terminals 
then slacken lhe light unit securing screws at the 
cop of the headlamp. Prise the rim o f tile light unit 
free. 

Disconnect the two red earth wires from th.elr 
copper holders, one on the main bulb retaining cap 
and the other from the bottom of the 1n~1de "Shell. 
Remove all connectng wires from the stx snap 
connectors and those pom1oned on the light 
switch. 

Remove the three warning lighcs from the shell. 
and the pilot light from chc lrght unit Withdraw 
the harness from the headlamp through th-e appro­
priate grommets after ben111ng back the ha rnes-~ 

retaining clips. 

Reassembly ls the reversal of the above procedure, 
but reference should be made to the wiring diagram. 
See section H19. Finally set the headlamp main 
beam. As described in Section H9. 

SECTION HI I 
TAIL AND ST OP LAMP UNIT 

Access co the bulbs in the tail and stop lamp unit is 
achieved by unscrewing the two slotted screws 
which secu re t he lens. The bulb ls of the .dovble­
filatnent offset pin type and when n repla.cemenc ts 
carried out, ensu re that the bulb is fitt.ed correctly. 

Check that the two supply leads are connected 
correctly and check the earth (ground) lead to the 
bulb holder Is In satisfactory condition. 
When refitting the lens, do not overtlght~n the 
fi~ing screws or rhe lens may fracture as a result. 

SECTION Hll 
FUSES 

81.45 

Fig. Htl. EJCploded vie w of fuHho lder assembly 
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The fuse Is to be found on the brown/ blue live lead 
from rhe battery negative termlnal. It Is housed In 
a quickly detachable shell and Is of 35 a mp fuse 

rating. 

Before following any fau lt location procedu re always 
check that the fus~ Is not the source of the fault. 
A new fuse-cartridge should be fitted If ther e Is 
any doubt about the old one. 
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SECTION HH l3 

IGNITION SW ITCH 

All models are fitted with an Ignit ion swlt:ch in­
corporating a "barrel" type lock. These locks use 
lndlvldual "Yale" type keys and render the ignition 
circuit Inoperative when the switch Is turned off and 
the key removed. It Is advisable for the owner to 
note tt1e number stamped on the key to ensure a 
correct repl•cement In the event of the key being 
lost. 

Three Lucar connect:ors are incorporated in the 
switch and ·these should be checked from time to 
time to ensure good electrical contact. 

The Ignition switch is positioned on the left side 
headlamp bracket. To detach first remove the 

rubber cover and the lucar connectors at the back 
of the switch and then the large retaining n•Jt. 

The battery leads should be removed before 
attempting to remove the switch to avoid a short 
circuit. 

The lock Is retained In the body of the switch by a 
spring loaded plunger. This can be depressed With a 

pointed Instrument through a small hole In the side 
of the switch body and the lock assembly with· 
drawn after t"e lock and switch together have been 
detached from the machine. 

SECTION Hl4 
FLASHER LAMPS 

Access to the bulb In the flasher lamp unit can be 
obtained by unscrewing the two Phillips head 
screws. To remove the bulb. depress Inward~ and 
turn anti-clockwise. When replaclng the bulb make 
sure It Is securely fitted. 

REMOVING ANO REFITTING 
FRONT FLASHER LAMPS 

Rerriove the headlamp r im and light unit . See 
section H10. Oiscqnnec~ the .green wires at the 
snap connector:s. P.emove the flasl)er lamp by 

loosening the locking nut and turning the lamp 
unit anti-clockwise. 

Ftnaliy pull the green wire through the flasher 
stalk and grommec When refitting check the 
general data for locking nut torque. 

REMOVI NG ANO REFITTI NG REAR 
FLASHE~ LAMPS 

Disconnect the battery terminals and green wires 
at the snap connectors, found under the s-eat and 
repeat as In the removal of front flash.er unit. 

H17 
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SECTION HIS 
WARNING LAMPS 

Warning lamps are fitted Into the headlamp shell 
on all· mod;els. T~ green light indicates high beam . 
The orange warning light serves the flasher lamps 
and becomes ilfum1nated, in conjunction with the 
fla-sher lamps when they are operatloral. T.he red 
warning light is c:ci.nnected into che ·Ignition circui~ 
and al.so to an electri•ally controlled oil pressure-

switch situated at the. timing coYer. This results In 
the warning light operating a-s soon as the Ignition 
is turned Of) w lth the engine stopped but extin· 
guishes as e1JI pressure dev~lops beyond a predeter· 
mlrled ,ml·nl.mum critical pr·essure when ~he motor js 

runnif1€. 

SECTION Hl6 

STO~ LAMP SWITCH ES 

A rear stop light s:wrtch Is fitted to both front and 
rear br.aking systems and operate indeptmdancly. 

The rear brake switch ls ficted to. r;he frame behind 
the rear brake pedal and Is controlled by adjU.Stlng 
the short bait and locknut mounted at the pedal 
pivot. Ad1ustmem should be such that the rear 
brake light b'ecomes illuminated immediately the 
brake Is ap.plied. Ot~er than checking the teqn­
lnal.s for clean li ness and sec1,1ricy che unft will 
require no fu.rther malntainance. 

The front br;ike st()p ~wltc~ Is cont.alned 1f1 the 
right hand handle·bar switch housing and Is actuated 

by a push rod sltuaned In the brake lever. The pu.sh 
rod length is adfusted by me.an' of a small screw 
fouO'd in the hollow of the lever. 

To ma,ke the adjustment slacken the strew wich 
the lever In the c!osi!d pos.ltlon unctf che rear stop 
light becomes illuminated. Now screw •n the 
adjuster unti1 the rear light i.s extlngulshed. The 
rear stop light shoold oow operate as s<><:>n as the 
front brake is app~ied. The internal electrtcal 
conn~cttons are all sohlered and wlll require no 

maintalni;lnce. 

SECTION Hl7 
OIL PRESSURE SWITCH 

fhe oH p·ressure s witeh fs a -sealed unit fitted into 
the front of tire timing <rover on all mt0dels. 

H'18 

The on switch is destgr.ed to operate at 3·5lb.lrn.' (0·2 
to (}3;ikg.lcm.7) pressure at which stage the oil 
warning light Wi11 be extlr:1g,u1shed. There is no simple 
method of ctiecktn,g ltle tunetion of the switch except 
by substitution. 
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SECTION HIS 
CAPACITOR IGNITION (MODEL lMC) 

The Luc.as motor cyc:le capacitor system has been 
develooed to enable machines to be run wich or 
without a battery. The rider therefore has the 
choice of running with normal battery operation or 
running without battery if desired (e.g. competing 
In t rials o r other competitive events) and for 
emergency operation in case of battery failure. 

Machines can readily be started without th.e battery 
and run as normal with full use of standa·rd lighting. 
When stationary. however. parking lights will not 
work unl·e~s the bMtery Is connected. The capadt-0r 
system also has the advjlntage of being less critical 
with regard to a1ternator timing. 

The system utilises the standard12-volc battery-coll 
Ignition equipment with the ZEl'ner diode charging 
regulator mounted on an efficient heat sink, plus a 
spring mounted high capacity electrolytic capacitor 
(Model 2MC), of a special shock-resi1:tant type. 

The energy pulses from the alternator are stored 
by the capacitor to ensure that sufficient current 

Fig. HU. Capacito r and spring 

flows through the ignition coil at the moment of 
contact opening, thus producing an adequate spark 
for starting. When running. the capacitor also 
helps to reduce the d.c. voltage ripple. 

Also with this system alternator timing is less 
critical. Provided the centres of the rotor and 
stat,or poles are roughly In line In the full>y retarded 
position (i.e. as normal battery} emergenc.y start. 
condition Which is 30° past ml1gnetlc neutral) 
satisfactory starting will be obtained. Furthermore 
any auto-advance angle and speed characteristics 
may be used and perfect running Ignition pel for· 
ml\nce achieved. 

IDENTIFICATION OF CAPACITOR 
TERMINALS 

The 2MC capacitor Is an electrodytic (polarised) 
cype and care must be taken to see that the correct 
wiring connections are made when fitting. Spare 
lucar connectors are supplied to assist rn connecting 
up. Looking at the terminal end of the unit It will 
be seen that there are two sius of Lucar connector. 
The small -h in. Lucar Is the positive (earth) terminal 
the rivet of which Is marked with a s.pot of red 
paint. The double t In. Lucar forms the negotlve 
terminal. 

The lllliscration on the previous page ~hows the 
spring and capacitor. The capacitor should be 
positioned with Its terminals pointing downwards. 
When fitting the spring to the capacitor, Insert the 
capacitor at the widest end of the spring and push 
It dowrt until the small coll locates In the groove on 
the caoacltor body. 

STORAGE LIFE OF MODEL lMC 
CAPACITOR 

The life of the 2MC Is very much affected by storage 
in high temperatures. The higher the temperature 
the shorter its shelf life. Ac normal temperature 
i.e. 20°C. (68"F.) le will have a shelf Jffe of about 18 
months. At 40"C. (86"F.) about 9 to 12 months. 
Therefore, storing In a cool place will maintain 
their efficiency. 

Hl 9 
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TESTING 

The efficiency of a scored capacitor can be deter­
mined fairly accurately with the aid of a voltmeter 
(scale 0-12 volts) connected to the terminals of a 
charged capacitor and the steady reading on 
the meter noted. The procedure Is as follows:-

(a) Connect the capacitor to a 12-volt supply and 
leave connected for 5 seconds. Observe care­
fully the polarity of connecdons. otherwise the 
capacitor may be 1wlned. 

(b) Disconnect the supply leads and allow the 
charged capacitor(s) to stand for at least 5 
minutes. 

(c) Connect the voltmeter leads to the capaclt0r 
and note the steady reading. This should not 
be less than 9·0 volts for a serviceable unit. If 
it ls less. the capacitor Is leaking and must be 
replaced. 

If a voltmeter is not available a rough check can be 
made by following the procedures in (a) and (b) 
and using a slngl.e strand of copper wire Instead of 
t~e voltmeter to short-circuit the capacitor ter­
minals. A good spark will be o'btalnt>-i from a 
serviceable capacitor at the instant. w~ .1 . ... ,1nals 
are shorted together. 

H20 

WIRING AND INSTALLATION 

The capacitor Is fined Into the spring and should 
be mounted with Its terminals downwards. The 
capacitor negative terminal and Zener diode must 
be connected to the ;ectlfier centre (d.c.) terminal 
(brown/white). and the positive terminal must be 
connected to the cent re bolt earthing terminal . 

The mounting spring should be attacned to any 
convenient point under the twin seat. 

SERVICE NOTES 

Before running a 2MC equipped machine with the 
battery disconnected It Is essential that the battery 
negative lead be Insulated to prevent It from re­
connecting and shorting to earth (frame of machine). 
This can be done by removing the fuse from Its 
holder and replacing It with a length of t In. dia. 
dowel rod or other Insu lating medium. 

A faulty capacitor may not be apparent when used 
with a battery system. To prevent any Incon­
venience arising, periodically check that the 
capacitor Is serviceable by disconnecting the 
battery to see If the machine will start and run 
in the normal manner, with full lighting also 
available. 

Do not run the machine with the Zener Diode 
disconnected as the 2MC capacitor will be damaged 
due to excessive voltage. 

A capacitor kit Is available under part number 
C.P.210. 
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TRIUMPH MOTORCYCLES 
1979 Electrical Specification 

Maror changes from 1978 10 1979 are a new 
tles1gr ulternator (Model RM24) and the 
1ntroduct1on of elP.ctronic 1gnit1on Other ch<rnges 
mclude restyling of the sw1tcliyear and headhghl 
and the repos1ttonmg of t he warnmq liqh1::. and 
1yn1t1onl llgh1 sw11ch. which are now mounted 
between the speedometer ancJ tachometer 

30$5 
RECTIFIER 

ROTOR 

The chury111y system compr1:>es the altern.1101 
trot or and stator). <J 11late-1ype mctrfter pack and a 
voltuye conlrol zencr cliode These component!> 
and d c11r.u1t c.J1 1qram an• 1llustrall:!d 111 FIGS 1 & 2 

STATOR 

~ 

~ 
~ 
ZENER 
DIODE 

FIG. 1. CHARGING SYSTEM COMPONENTS 

Further information may he obtained from: Customer Information Section. 

Technical Service Department Lucas Elec tncal Ltm1ted Parts & Service Div1s1on. Great 
Harnpton Street Birmingham B 18 6AU. 
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3DS5 
RECTIFIER 

ALTERNATOR 

--
FUSE 

ZENER 
DIODE 

IGN./LIGHTING 
SWITCH 

+ 

--

FIG. 2 . CHARGING CIRCUIT 

The 1n11111on sys1ern c:ompn~es an el~ctron1c 
arnplif1nr un11 a p1ck- un assembly, a reh1c1or and 

CONNECTOR 

IGN. COILS 

COIL-

AMPLIFIER 

~ 
....-~~-~[] a~~--

PICK-UP 
AND 
RELUCTOR. 

F~G . 3 . IGNITION CIRCUIT 

3 

two (lw111) 1gn111on corh; These components and a 
c1rcu11 diagram are 1llustra1ed rn FIGS 3 &4. 

EMERGENCY 
SWITCH 

IGN./ LIGHTING 
SWITCH 

FUSE 



5PU 
PICK-UP ::-Magnetic 
ASSEMBL V - base plate · 

Relu~ 
Fixing? 

AB11 
AMPLIFIER 

FIG. 4 . IGNITION SYSTEM COMPONENTS 

CHARGING SYSTEM TECHNICAL DATA 
The alternator produces 3 phase AC, rectified to DC by a 3DS5 rectifier and voltage controlled by a zener 
diode. 

Alternator RM24 
Rotor. .. .................... _,.................................... . Permanent rnagne'l 

Stator .... .............................................................. 3 phase AC 

AC output .... .. . .... ...................... .... .... ......... 4 5V (m1n ) al 1 OOO rev/min 
(Measured between any two stator leads) 6 5V (min.) at 5000 rev/ m1n 

DC output. . . . ............. .. ........ .... .. .. .. .. . ... 11 A (max ) at 5000 rev/ rn111 
(Measured between rec11f1er large terminal and earth) 

Stator resistance................ ... ... . _...... .......... ... .... O 80 0 95 ohm 
(Measured between any two stator leads) 

Stator tnsulalion .. ............................................ 100 megohms (min.) at 5000V 
leads and laminations) 

Rectifier 3DS5 
Six diode plate-type rectifier . ........... ................. Surge and polanty conscious 

The DC circuits must not be 
d1scorinected while the engine 
1s running 

Zener diode voltage reg~lator 
Standard negative earth ~yplI 
Regulating voltage......... . ................................... 14 7 - 15 8V 

4 



2. IGN~TION sysT~M TECHNICAL DATA 

The tw o 6v 1gnit1on cods are connected 1n series 
to provide simultaneous HT spa rking The 
engine still fires 1n the correct sequence wtth 
the spurious sparks having no effect 

The primary crrcu1t of the ign1t1on coils 1s elec­
tron1catly switched by the remotely mc;unLed 
amplrher unrT w t net~ 1s t'r iggered by pu lses from 
1 he ptck -up and reluctorworkmg in con1unc1 1on 
with each 01 her 

17M6 Ignition coil 
Pr1rn<Jryw1nc1trig res1stc.1nce. 1 7 J 9 ohms. 

AB11 Amplifi er 
A 1 (:l 111otely moun ied elec11on1c sw1tch1r1g 
system c-0ntamed 111 a cas1 alummum box 

SPU Pick-up 
A nveued assembly comprising oncapsulatecJ 
w1nd1ng, a f ixing plute wi th pole studs, c:incJ a 
permanent maynet sandvv1ched betw een the 
t1xmg plate and a base plate. The assembly 1s a 
stauonary component moumed in the c11qine 
crankcase. around the reluctor Two f1x111g 
screws tighten on slots m the fixing plate. the 
slots providJng ad1us1menls for static 19nitlo11 
t1m11·1g. 

GPU Reluctor 
A i.pecially Shi:lfH?d steel 1 rmmg device. moun· 
ted on the end of 1 he camshaft It c:; pos111011 re la 
1 rve to the camshaft is determ111ed by a keyway 
r:1.,,1ng 1s by means of ,1 hexagon lieaded ooh 

Working Principle s 
WhPii the 1gni1 1or1 rs switched ON. the a111plJ11er 
u11111s cond urt1ve and current flows l11rough the 
p11mary wind111gs ol 1 lte two se11es connected 
1qmt1on coils and Through the rimpl1fer unll lO 

Panh 

A permanent rnagnet'1c field St.lrrou r\ds the 
pick-up base plate. the enC()f'Jsulated w 1nd1ng 
and the pole-studs When tt .eengme is cranked 
thearmsof the rotating relut.10rtlppro<:1ch these 
poles. causing the field strt:ngth 10 change 
which produces a pulse in th-.; pick up winding 
This pµlse Is tran~rn\1ted 10 the arnpl1f1er unrl, 
c;wi;irig 11 to swi tch of[ and break the p11mary 
c1rcu1t of I he 1gn111011 coils.The HT spark 1s then 
produced in the convent 1onal manner 

Operating Characteristics 

(1) Electronic advance curve 
The <idvance cllrve is at.J\om aticfl lly determined 
by the amplit1ar un it 

ENGINE DEGREES 
REV/ MIN ADVANCE 

100 0 
500 9 

1000 19 
2000 30 
3000 36 
3500 38 
5000 40 

(11) Voltage operating range 
l1m1Ls: 8 16V Within this voltaqe ri:lnye: 

(a) A maximum 111n1ng tolercirice of 1 5 is 
perm1s~1llll' at 2000 reluctor rev/ rn1n, 

{b) Cons1<\h:m1 sparking. w11hout 111 1ss1r1y, 
must occur al reluctor spee<.l range of 90 
- 4000 rev rn111 

3 CHARGING SYSTEM FAULT DIAGNOSIS 
AND TESTING 

NOTE 1 

II Lh1:::ba1terv1s 111c.m:1lilt:ol starting lht.rnngrne. 
11 rnust be reGhe:ir111•Ll t>r .i ~lwt> 1>n11ery L1t11tzed 
lortef>Jtng p1.irpO'>t!'• {Ot1..,f'rv1•pol.iri1y R$verse 
co1 111ec 1 1on~ w1ll ll;1111,1~1 t! t11~ rnrq l1w I 

NOTE2 
Test requ1remem~ cantre Lero 25A moving­

t r:i1I arnrnct 1::1 

AC Voll•TWtPr 
DC Voll 1ne1 "r 
1 onm 11 OOW1 10,1tl 

rf.\Sl5tOr 

5 

Flat or Discharged Battery 
SUSPECT The battery. the alternator and rectifier. 

and the voltage control zener diode 
(proceed to TEST I l 

Overcha.rged Battery 
SUSPECT: Voltnge control zener diodu (r>roceed 

TEST 1) 

TEST 1 : Alternator Charging Current 

Connect .ammeter 111 series with the battery 
pos111ve cahlt: It 1s convt,:n1ant to do this at u,e 
i)at1ery feed side oi l he m131r1 f'use 111 wh ich case 
con1,ect BLA.CK leL:ic.I to Ccible and RED lead to fuse 



Run rhe·en.gine at approx1m&re1v 2000 re•. .ntl 
switch the head lamp to rtu1111 lie1'jm. The a rnmt! i er 
shoul.d shQW a small nr'11'ouri t. of charge. mci1caling 
the alternator 1s exceed1n~ ,1'1e max1m1,1r'h 
oont1nuous elt'lc1rtcal 1.m:1cl• 

lf ihe test is s-at1stactory . si0p engrne, restore 
·origlhal conne·ct1on s and proceed d.11ectl.y ro ff ST 
5 

It the rns'l is unsahsfa·€to r.y, proceed to TEST 
2 

TEST 2 . Alternator AC Outpu t. 

Dlscnnnect. the three snap connectors b(;}tween 

altemat0r and rectlfrer. Connect ACvoltme1er, with 
a 1 ohm 11 OOW) load resistor across its terminals. 
for thre.e tes1 s as shown 1n FIG. 5. Run the engine at 
appro~1mately 2-000 rev/ min for each teS1 

The voJrmeter s11ou1u sho.w 5V m11~1mLltn lor 811 
three r_ests, 1n wh1cti c(tse 1 h,ealterna lor AC ou'f pi.Jt 
1s sai1sfact0r.y. Slop en~1 11'1 f!, re-sto1e or1g1MH 
connecrio·r;i·s and pr·oceed ro TEST 3 

l'f zero or a low voltage as ob'la1neu 1n lvVo 'tesls. 1 t)e 
alternator stator is faulty 

If zero ora low vol l age 1s 0Hrt;w1e<j In all I firee test s. 
-eit her Lhe alt~'rnatbr sta~or is fa~Jlty or 1;he rotor is 
demagnet ized. o ·eter;mine ~t1e1her thr. Stqtt)r can 
be el11r11naled PY check ing the res1st<1pee and 
1nsufa·t1CJM oJ Its w 1nd1t1g·s 

GB (GREEN/ BLACK) WG (WHll'E/ GREEN) GY (GREEN/ YELLOW) 

FIG. 5. ALTERNATOR AC OUTPUTTEST 

TEST 3 : £\l1erna101 AC Conl mU!ly 

Bemove the 1gn111on arnph.fier housrng. for acces$ 
lG> the rec11f1er 

rnsc:onnect the (hree alternat or connect rons to 
the rec1itler (See FIG .6 l·9Ml repeqt TEST 2 al the 
ends of the d1scon1wc1,ed rectiflP.i" leac;ls. The test 
r~~Uli st;iould be the same ;;i!s TEST 2. 111 Whicti 
tase stop tl~f! ennine. restbre 011q1na( 
connec11ons a11d procee(j Li;l TEST 4 

Test unsat1!olactory , chec:k srwtp conn1->c1ors am.I 
!~ads to rec11!1Pr 

WG 

TEST 4 : Re~1 1f1er DC Output 

Disconnect the large (DC outputol terminal of rile 
rect1tmr. C'on11ec1 DC voltrneter with ·a 1 ohm 
(1 oowj' load res1st\1r across ;ts term1na'is. as 
shown rn FIG 7 Ru n theengme at approximately 
2000 rev/ man. 

The voltmeter should show 9V m1n~ in wh.1ch case 
sl op engine, restore orrgana1 con nections a nd refit 
ttie '1qn11ton am,pl1fier houslffg and proceed t.o TEST 
5. 

lr ze ro or a· tow 1101La9e 1S 011rn1ned. tl1e reet 1ter 1s 
rrtuhy 

ea 



GB (GREEN/ BLACK) WG (WHITE/ GREEN) GY (Gf1EEN/ VELLOW) 

Fig. 6 . ALTERNATOR AC CONTINUITY TEST 

TEST 5 : Zener Diode Voltage Regulator 

D1sconnec1 zenerd1ode C1Jnnec1 ammeter and DC 
vol1me1er as sllown In FIG 8 

Note: Tiie load res1storconnec1ed acrossthevolt­
rneter and DC vol1me1e1 as shown tn flG 
8 

FIG . 7 . RECTIFIER DC OUTPUT TEST 

Start and run engine at increasing speed until 
ammeter shows 2A. th(jn observe voltmeter 
reading 

The voltmeter should show 13 · 5 - 1 5 · 3V, in 
which case the charging system is now proved 
:;attsfactory Stop 1 he engine, restore original 
connections and ftt new baflery 

If vol tage is outside the limits. replace zener diode. 

7 



FIG. 8 . ZENER DIODE VOLTAGE REGULATOR 
/ TEST 

4. IGNITION SYSTEM FAULT DIAGNOSIS 
AND TESTING 

NOTE: Tes1 requirements : DC voltmeter 
Ohmmeter 

Engine Fails te Start 
Suspect: Discharged battery or no spark at one 

or both spark plugs. 
Check battery and 1f satisfactory 
proceed to TEST 1 

E"ngine Runs on One Cylinder Only 
Suspect: Spark plug. HT lead. or 1gnrt1on coil. 

Proceed to TEST 1, then it necessary 
TEST 2 . 

Engine Misfires or Runs Erratic 
Suspect: Spark plugs. HT leads. ignition timing. 

1gn1t1on coil, electronic amplifier and 
associated pick-up. 

Clean spark plugs and check gaps. 
Check timing. Finally. prove all items 
by subst1tut1on 

TEST 1 : HT Spark at Plugs. 

Remove spark plugs and lay them on engine. HT 
leads connected and spark gaps visible. Switch on 
ignition, crank engine and check for regular 
sparking at both plugs 

If the test is satisfactory, check 1gn1tion timing. If 
this is also satisfactory, then the ignition system 1s 
not the cause of the engine failing to start. 

8 

If sparking occurs at one plug only, 1nwchange the 
two plugs and repeat the test. If fault 1s now 
transferred from one HT lead to the other. replace 
the non"sparking ph,19 . If fault is not transferred. 
either the HT lead or Ignition coil as·sociated with 
the non-sparktng plug 1s faulty (proceed to TEST 2). 
Leave spark plugs removed from engine. 

If there 1s no sparktng at both plugs. check pnmary 
circuit of 1gn1t1on coils (proceeddirectlyto TEST3) 

TEST 2 : HT Spark at Ignition Coils 

AemoveHTleads from one of the ignition cods and 
fit substitute lead Pos1t1on free end of lead 6mm or 
1/4'' from a good earth point {e.g. coil focing bracket) 
Switch on 1gnit1on. crank engine and check for 
regular sparking at end of lead. Repeat test with 
other coil. 

Sparking from both cods, replace fauity HT lead 
(Reference TEST 1) 

Sparking from one coil only. replace non-sparking 
coil. 

No sparking trom either coil, check primary circuit 
of ignition coils (proceed to TEST 3) . Leave spark 
plugs removed from engine. 



TEST 3 : lgt')1t1on Coil Primary C1rcu1l 

With reference to FIG 9 disconnect the WB 
(WHITE/BLACK) lead from 1gn1l1on coil No 2. 
switch on lhe ignition and connect DC voltmeter 1n 
four rests A. B C. & Das shown 

Voltmeter should show battery voltage (1 2VI for each 
test. in which case leave ignition switched on and volt­
meter connected as for Test D and proceeq directly t-0 
(v) . 

(i) No .voltage In Test A: Ascertain reason for lack of 
supply voltage between coil. ignition switch. and 
battery. 

(ii) No voltage in Test B: Coil primary winding open­

. circuit. Replace coll. 

{iii) No voltage in Test C: Coil-to-coil WP (WHITE/PINK) 

lead open-circuit. 

(iv) No voltage in Test D: Coil pnmary windin9 open­
circu1t. Replace coil. 

M Reconnect WB !WHITE/BLACK) lead to coil No. 2 
Voltmeter needle should now show zero volts. indi­
cating the coil pnmary circuit is satisfactorv Pro­
ceed to TEST 4 , leaving 1gnit1on switched on and 
volt meter connected as for Test 30. 

If voltmeter sull shows bat'8ry voltage, the coil 
primary circuit is not being connected to earth by 
the function of the amplifier, ll)lhtch IS now suspect . 

Before replacing the amplifier, check the wiring. 

ji) Disconnect the amplifier at the 3-pin molded 

connector assembly. 

(ii) Identify main harness side of the connector 

assembly. 

(iii) Connect voltmeter 1n three lests A. B, and C as 

shown 1n FIG . 

Voltmeter should show battery voltage for each 
test. If the test 1s satisfactory, amplHier Is faulty. If 
zero volLage 1s shown 1n any test, rectify open 

circuit lead(s) or connect1on(s). 

WY (WHITE/ YELLOW) WP (WHITE/ PINK) 

TEST SEQUENCE 
WY 

we (WHITE/ BLACK) 

IGNITION 
COIL 
No. 1 

IGNITION 
COIL 
No. 2 . 

WP 

Fig. 9. IGNITIO'N COIL PRIMARY CIRCUIT TEST 
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A 

B 

c 

D 



FIG. 1 O. AMPLIFIER MAIN 
HARNESS 
CONNECTOR, 
wiring 
tes ts 

WY 

TEST 
SEQUENCE 

A 

B 

WY fr Q ~ __ I 
WB 11 I• EITHER0+ 
----0~---

B II 0... v 
TEST 4 : Ampl1f1er Sw1tch1ng 
Voltmeter connect~d as 111 Test 30. crank engine 
Ttie voltmeter needh~ should now oscillate 
between zero volts and bauery voltage ( 1 2V). 
conf1rm1ng the coil primary c11cun 1c; being 
switched on and off by the rimpltf1er unit The 
1gn111on system 1s therefore satisfactory. 

II the volt merer need le remains ar zero volts while 
the eng111e 1::. cranked, I.he amplifier un11 and itti 

associated pick up are both suspect. Check 
whether the p1ck-tJp can be eliminated. TESTS 

TEST 5 : Pick uo Winding Resistance Cont1nu1ty 

D1~ro1111ec1 the WHITE/ORANGE and 
WHITE PURPLE leads at I he amplifier unit I dent rfy 
thP 1wo lea<.Js connected to the pick-up and check 
tin re s1s1ance and cont1nu11y of the p1cl<-up 
winding by connecung an ohmmeter between the 
two leads Ohmmeter should shown 650 - 750 
e>hrns 

If the te~t is sat1~factory replace the ampl1t1er 

If thf: test 1s Lmsattslactory. replace the ptck ·up 

I' I I -
c 
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NOTE: The pick up fixing screws also determine 
1 he rotary pos111on in which rhe prck-up 1s 
fixed relative to 1gn111on t1mmg. The 
screws locate tn slots which provide 
ad1ustment for 1gmt1on t1m1nf,l when the 
pick up 1s fitted Befored1sturb1ngthe fix­
ing screws of the ongrna I pick-up, choost> 
a datum,po1nt on the pick-up (e.g a shaul 
der of t he magnetic baseplate) and scnb~ 
il rnark on the eng 1 neas a t1rn1ng ref ere1.1cP 
otherwise when titung t l1e new olck-up 
the t1m1ngw11i need 10 be U~Se~ and n1iS 
wil l necessitate tl'e use ot .a strobe light 

TEST 6 : lgn111011 Timmy 
A strobe ltght is necessafy Remove plug cover on 
opposite side of engine from pick up. to expose 
timing mark on alternator rotor Reter to 
motorcycle manufacture(s 1nstrucuons for 
1gn111on timing data and proce<.Jure 
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SECTION J 
WORKSHOP SERVlCE TOOLS 

T~ls !section of the Works-hop Manual illustrates plctorlafly th.e workshop servk e rnols that are av.allable 
for carrying out the major dismantling and re-assembly epentions on the UNIT CONSTRUCT10N 750 c.c. 
Triumph Motorcycle. 

The Sect!!:IO(\ Is divided Into sub-sections relaUng to the main section headings in t~ls manual, ;Hustrating 
th0$e tools mentioned and osed In ttte appropriate s~ctlon text. 

Section 

ENGINE ... J1 

TRANSMISSION J2 

GEARBOX J3 

WHEELS 

FRONT FORKS JS 

J 1 



J 

J2 

61~3. VaJve 1ulde removal 
and replacement tool 

61·7019. 011 seal compressor 
tor replacing the rocker spindle 

61-6131. Camwheel extractor. 

SERVICE TOOLS 

SECTION JI 
ENGINE 

26/8 
61-6008. TappM &l'ide b lock pu,,ch 

61 -7010. Sleeve nut adaptor tool-cylinder head 

61·7025 
61-7026 
61-7027 
61-7028 
·61·7029 

Valve seat cutter (Inlet) 
Valve aut cutter (exhaust) 
81e'1dlna cutter (Inlet) 
Blendlna cutter (••l'lauat) 
Arbor, pllot an~ tommy bars 



SERVICE TOOLS 

ENGINE (CONTINUED) J1 

61-6135. Piston ring collar (75mm) 

26(3 

61 · 7023. Contact breaker cam extractor 

26/1 

61·7013. Pilot tor contact breake~ oil M!al when 
replacing liming cover 

61-7017. Roller bearing outer raC'e removal toot 

T250 

61-7022. Flywheel locating body and plunger 61-4019. Crankshaft pJnlon extr•ctor 

J 

J 3 



J 

J4 

61· 7014. Clutch hub extractor 

SERV ICE T OOLS 

SECTION Jl 
TRANSMISSION 

1S4 

61 ·7012. Chain tensioner ad)u&ter plug 

27 

61 -3768. Clutch locking ptate 

SECTION Jl 
GEARBOX 

6'-6016. Gearbox m a in beannr thouldered pu nch 156 

61•6125 G•rbox nut tpann•r 



SERVICE Tools J 
GEARBOX {CONTINUED) 

61-7011 . Gea.r box assembly tool-quadrant locator 

SECTION J4 
WHEELS 

61 ~~694. Ftont whMI bearf(lg IOci<fng r.ln~ •Fl8nner Swhiging arm bush remo" e1' and replacer No. 6t.-61't1 

J5 



J SERVICE TOOLS 

SECTION JS 
FRONT FORKS 

Fork damper va.lve removal tool No. 61-610 Head race bearins drift 61-6111 

J6 



CONVERSION 

TABLES 

CTl 



CT 

(;T2 

CON VERSION TABLES 

INCHES TO M ~ LLI METRES-UNITS 

Inches 0 10 

0 2S'4·Q 

1 25·<1 279·"4 

l 50'8 30+8 

) 76·2 3JO·l 

4 101-6 355'6 

s 127-0 391 ·0 

6 1Sl--4 406·4 

7 177"8 431-8 

8 10H '457·2 

9 128·6 482-6 

One lnch-25 399979 1111llimette$ 

One Metre-39•37011) i11the.s 

0n.e Mile-1 ·609] IWo>s 

One Kllo-·62H9 mites 

20 30 '10 

508·0 76~·0 1016·9 

53H 7.87-4 104H 

558·8 il1H 1066·8 

SIH·l 838·2 109N 

609.•6 863-6 1117·6 

635·0 889·0 1143 0 

660·4' 914-4 1168·4 

685 8 939 B 1193-8 

711 ·2 965-2 1219·.2 

736·6 990•6 12+H 

DECIMALS TO MILLIMETRES-FRACTl.ONS 

1 /1000 1/10.0 1 /10 

Jnchet mm. Inches mrn. Inches: nim. 
--- ---

·001 ·0254 ·01 ·251 ·1 2·5'4 
--

·002 ·050"8 ·02 ·508 ·2 5·08 

·003 ·0762 ·OJ ·726 ·3 7 ·62 

·004 ·1016 ·Q4 H116 ... 1°'16 

«i.OS ·i'i7o ·0.S 1-270 ·S 12-70 

006 ·15H ·06 1524 ·6 1S·H 

·-007 ·1'778 ·07 1.ns ·1 1N9 

·008 ·2032 ·GS 2·032 ·8 20·32 

·009 ·22B6 ·Q9 2·186 ·9 11-86 



CONVERSION TABLES CT 

FRACTIONS TO DECIMALS AND MILLIMETRES 

Fractions Deel ma ls tJ\111. Fnc.tlOI'\$ Deel ma ls mm. 

1 /6AI 01562.5 -3969 33164 515625 13'C969 

1/ 32 ·03125 7937 17132 53125 H-4917 

3{64 ·046875 11906 35/64 516675 13-6906 

1/16 ·0625 1· 5875 9, 16 ·5625 H ·la75 
·-

5/64 ·078125 1 9814 37 16'1 578125 14 68-4-4 

l/l2 •09375 2 J812 19/ 32 59375 15 0811 

7/61 ·109375 2ns1 39/6'1 609375 1 ~ 1781 
---

1/8 ·125 3-1750 S.18 ·625 15 8750 
--

9/fA ·H0625 H719 I ~1 6'1 ·640625 16·2719 

5{32 ·15625 J.9687 21 / 32 65685 16'66a7 

11 / 64 ·171875 41656 -43/6'1 671875 17-0656 

3/16 1875 17625 11 /16 6375 
I 

17·-1625 

13/64 ·103125 s 1591 -45 64 ·701125 17 8591 

7[32 ·21875 5-5562 23/ 31 ·71875 18-2562 

15/M ·23-4375 5 9531 47/6"1 ·73'1375 18·65)1 

1 /1 ·25 6·31i00 l /1 .75 19·0500 

17/64 ·265625 6·7469 49/64 765625 19·4"69 

9/)2 ·28125 7·1437 15,132 78115 19·8H7 

19,'6'1 ·196875 7 5106 51 , 6'1 796875 20-2106 

5/16 3115 7 9375 13/16 8115 2D·H15 

21 / 61 ·328125 8 3344 53(61 828125 21 OJ.14 

11 /32 ·31375 8-7111 27. 32 ·84375 21-4312 

23/61 ·359375 9'1181 55/64 wm5 21 82.81 

3/f! .375 9-52SO 7/8 875 22 2250 

25/61 ·390615 9·9219 57 '64 890625 ll 6219 

13,32 ·'10625 10·3187 29(32 90E.25 23·0187 

27j6" ·121875 107156 59 64 921875 23 4156 

7/16 .4375 11·1125 H i 16 ·9375 23 612S 

1916'1 ·453125 11-S091 61 164 ·9Sl12S 2~ 2094 

15/31 ·-46a75 11 ·9062 31m. ·9.!>875 2H062 

31 /61 ·-161375 12·3031 63164 ~S4:i75 25·0031 

1/2 ·5 1HOOO 1 25·4000 

CT3 



CT CONVERSION TABLES 

MILLIMETRES TO INCHES-UNITS 

mm. 0 10 10 JO <40 

0 ·39370 ·78740 118110 1 57-480 

1 ·03937 -'43307 ·826n 1·220-47 1·61-417 

2 ·0787'4 ·-472+1 ·866H 1-25984 1 6535-1 
--

3 ·11811 ·51181 ·90551 1·29921 1 69191 

.. ·157-48 ·55118 .. , .. 488 1 ·33858 1-73228 
--s ·19685 ·59055 ·98-425 Hn95 1·n165 

6 ·'23622 ·62992 1 023·62 1 ·-41732 1 ·81103 

7 ·27559 ·66929 1·06299 HS669 1·85040 

8 ·31496 ·70866 1·10236 H9606 1·88977 

9 .35433 ·74803 1·H173 1·53543 1·91911 

mm. 5.0 60 70 80 90 

0 1·96851 2-36221 l-75591 314961 H-4331 

1 2·00788 l 40158 I 2·79528 3·18891 J 58268 

2 l 0~725 2·44095 J 2-83-465 3 22835 3-62205 

3 2 08662 2-4a03l 2·87402 H6n1 3-66142 

.. 2 12599 251969 2·91339 3-30709 3 70079 

s 2·16536 2 ·55906 2·95276 3·34646 3·7'1016 

--
6 l 20473 2-59843 1·99213 3·38583 3.77953 

7 2·l+t10 2·6~780 3·03150 J.42520 3·81890 

8 2·18347 2-67717 3·07087 3·46457 3-85827 

9 2 31264 2·71654 3·11QH H0394 3·89764 

MILLIMETRES TO INCHES-FRACTIONS 

1 /1000 11GJ 110 

mm. inches mm. Inches mm. Inches 

0·001 -000039 0 ·01 ·00039 01 ·00394 

0-002 000079 0·01 ·00079 ().2 ·00787 

0.003 000118 <HJ3 ·00118 0 ·3 ·01181 

0·004 ·000157 0 0-4 -00157 0·4 ·01575 

0·005 ·000197 0-05 00197 O·S ·01969 

0·006 ·000236 0 ·06 ·00236 0 ·6 ·02362 

0·007 -000276 0·07 ·00276 0·7 ·02756 

0·008 ·000315 0·08 ·00315 0 •8 ·03150 

0-009 ·000354 0 ·09 ·00354 M ·035·0 

CT4 
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DRILL SIZES 

Leccer Site Le~Ler Size Number S.1ze Number Size N1,1mber Size Number Size 

A ·23'4 N 302 1 2280 14 ·1820 27 14-40 40 ·0980 

8 ·138 0 316 2 n10 IS 1800 28 ·HOS 41 ·0960 

c ·212 p ·323 3 ·2.1 JO 16 1no 29 1360 42 ·0935 

D ·2<16 Q ·332 

E ·250 R ·l39 

.. 2090 17 ·1730 30 I 1285 43 ·0890 

s ·2055 18 1695 31 !1200 ~ ·0860 

F ·257 s ·3'48 

G 261 T ·358 

H ·266 u ·368 

6 ·2040 19 ·1660 

±bi60 

"15 0820 

7 ·2010 20 ·1610 30 46 0810 

8 ·1990 21 ·1590 34 ~ '17 ·0785 

I ·272 v ·377 9 ·1960 22 1 S70 35 1100 18 0760 

J ·2n w ·386 10 19JS 2J 1540 36 1065 49 07)0 

K ·281 x ·397 11 1910 24 ·1520 37 ·1040 50 0700 

L ·290 y ·404 12 ·1890 25 ·1'195 38 1015 51 ·0670 

M L95 z ·413 13 ·1850 26 H70 39 0995 52 063S 

WfRE GAUGES 

No of '"'wnal Standard Brown and Stiad:e·l 
Ga11ge Ire Gauge American Wir~ all-ge 

Inches M1lhmecres Inches MJlletres 

0000 ·-400 10·160 460 11·~ 
OOO .372 9·44~ ·410 10·404 

00 348 8 ·839 ·365 9 265 
0 ·32'1 8·299 325 8 251 
1 ·300 7·62.0 ·289· 7·348 
2 ·276 7-010 ·2$8 6·543 
3 ·2.52 6·400 ·229 5·827 
4 ·232 5892 ·204 5189 
s ·211 5·38-1 ·182 1 621 
6 ·191 4 676 ·162 4 115 
7 ·176 <H70 l·H 3-664 
8 1~ 1·064 na 3 263 
9 !J, 657 ·114 'Ho6 

10 ·12'8 3-251 tOl 2-Sl!B 
11 116 2946 ·091 2-304 
12 ·10'1 l-611 ·081 2•052 
13 ·092 2 336 072 1 827 
14 -oao 2•032 064 1-627 
15 ·On 1·828 057 H'49 
16 ·064 1-625 0~1 1 290 
17 OS6 H22 ·045 1-149 
18 0:.8 1219 ·040 1 009-
19 ·04-0 1·016 035 ·911 
20 ·036 ·914 ·On 811 
21 ·032 ·812 ·018 712 

11 
22 ·028 711 025 ·643 
23 ·021 ·609 ·023 573 
24 ·021 ·558 1020 ·51' 
25 020 508 ·018 454 
26 ·0.18 ·457 016 ·404 
27 Of 6-1 416 01'1 ·3{·0 
28 -OHS 375 011 321 
29 

I 
·0136 ·HS ·011 2as 

30 ·012~ ·314 ·010 254 

CT5 
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FOOT POUNDS TO KILOGRAMET flES 

0 1 2 3 .. 5 6 7 8 9 

- 9·138 O·ll7 0·'41S 0·553 0·691 0 ·830 °'968 1-106 1-244 -
10 1·383 1·511 1·659 1·197 1·936 2·Q74 2·'211 H50 H89 2 ·627. 10 
20 1·165 2-903 J.0'41 3·180 H18 J.456 3-59.5 NJ3 3·871 4·009 20 
30 -l·H8 '4·186 '4--424 +561 +7.01 +839 .... 9n 5·116 5·2154 5·391 30 
40 HJO. 5:668 5'807 5,9~5 6·G83 6·211 6·360 6·4<>8 6-636 6 ·774 40 
so 6·9H 7·051 7·189 7-328 7·466 7·60A 7 ·742 7·881 8 019 8 ·157. 50 
6(;) 8~295 8 '434 a-sn 43·710 8·848 8·987 'M2S 9·'263 9"401 9·540 60 
70 9·678 9·816 9954 10·093 10·131 10·369 10·507 10·646 10·784 10·912 10 
80 1t.()60 1M99. 11 ·337 11'475 11-613 11-752 11 •890 12"028 12·166 11-305 80 
90 11•+43 11581 1'N19 12·858 12·996 13·13"1 13·272 1J·•m 13-519 13 687 90 

MILl;:S TO KI LOMETRES 

0 1 1 3 4 s 6 7 8 9 

- 1·6Q9 J.119 ,.,828 6··137 8-047 'il-656 11 ·26S 12·8:75 1+48-4 -
10 16·093 17703 19·311 20•92.2 .µ_.531 2+HO 25-750 27·359 28·968 30·S78 10 
20 32'18"7 33-7116 35 406 37·015 38·624 40·'B4 41·84) 4J. .. •!Sl -45·1162; <16·671 20 
30 -4a·wo 49·890 51 ·499 5'3-108 54·718 56·327 57·936 59·546 61·155 6H6S 30 
40 6'-4'371 65•983 .61·593 69·202 70•811 72-421 74-030 75··639 77-249 78·858 '4-0 
so 1!e 467 82·077 8H;Si> 85·295 86·905 88·514 90·123 91·733 93-·342 94-951 50 
60 96·,5f>1 98·170 99·780 101 389 10H98 10HOB 106·217 107·826 109,436 111·045 60 
'TO 111-654 11-4·26"' 115 873 117-'!82 11cron 120· 701 122'310 12.MlO 125•529 127·138 70 
80 128·7-48 130·357 131 ·967 133•576 1l5·185 136'795 138·'404 140·013 141·623 14J·232 80 
90 HH41 H6·451 H8·060 149-669 151·l7-9 152·888 154·497 156107 157-716 159-325 90 

POUNDS T O KILO .GRA MS 

0 1 2 3 .. s 6 7 8 9 

- 0·4S4 0·907 1-361 1·814 2·268 2-722 3·175 3·629 4·082 -
10 4•536 ·4'-990 5·4'13 5'987 6•350 6·80'4 7 ·257 7 ·711 8·165 8·618 10 
20 9on 9·525 CJ-079 10«BJ 10·886 11 ·3'40 11 ·793 12-7'47 12-701 13·15" 20 
30 13-6-08 H061 1~5Hi 1•"968 15·'112 15·876 16·329 16-7&3 17-237· 17-690 30 
4'0 18·H4 1B·S97 1~'951 f9·504 0·958 2IH12 20·865 21'319 21-712 ll·226 "° 50 22·680 2J·133 2]•587 2"·MO· 24 1'194 .:H-948 25,401 25·855 26·308 26-762 50 
60 17·21'6 27-6,69 ~tf23 28·57'6 29·030 29·484 29-937 3C>-39f 30·8i'l 31-298 60 
70 31-751 32-lQS Jl-'659 33·112 33-.566 34·019 34.473 lH17 35·380 35·8.l-4 10. 
® 36:187 36'7'41 37 195 37 64~ 38·102 38·SS5 391)()9 39--1163 39-916 40·370 80 
9,0 "10·823 41·277 '41-731 42'1~ '4-l-638 '43·091 4H4S 43-9.98 +HS2 #906 90 

MILES PER GALLON (1 MIPERIAL) TO LITRES P-ER 100 KILOMETRES 

10 2.8·25 1 s 18·83 20 14·12 2~ 11 3.0 30 9·42 35 8·07 40 7·06 so HS 60 4·71 70 •·04 
10t 26'9Q 151'. 18·.2.2 20t 1J.?8 25·!- 11-08 30.t 9·26 Jst 7 ·96 ~1 6'89 51' 5·54 61 4·63 71 3·98 
11 25·68 16 1·7'66 21 13.45 l6 10·87 31 9 ·11 u. 7·85 42 6·n Sl. HJ 62 4-5.S 72 J.92 
11-t 24-56 16f 17·1:2 21-t P ·1.4 2i>t 10 66 31~ 8 97 36-f- 7.7·4 '13. 6-57 53 5·33 63 4•48 73 l ·87 
12 23-S'l 17 16·61 22 1,'NM 'l..7 1'0·:16 3l 8·~3 37 7·63 44 6 •42 54 5'2l 64 '4·41 74 J.82 
12t 22-60 17t 16·14 11t 12-55 27{- 10•27 P' 8-69 37t 7.53 '15 6·28 SS 5·13 65 4·35 75 3.n 'T 
13 21-73 18 15·69 23 12 28 28 10•09 n .8 56 38 7·43 46 6·1il 56 S·O<f 56 4'·28 76 N2 
1).~ 20 92 18t 15-27 23.t 12·0.2 28t 9'91 n;. 8·<13 38-f 7.34 47 Ml1 57 +96 67 4·12 n 3·67 
14 l0·18 19 H •87 24 11 ·77' 29 9·74 34 8·31 39 7-24 '48 5·89 58 '4·87 68 '4·16 78 H2 
14f 19·48 19! 1H9 Ht 11'53 29t 9·5:S 34f 8·19 39t 7•15 49 S·n 59 '479 69 HO 79 3-57 

cm 



0 

- -

t ·H2 
·281 
... 26 

0 1 

- H46 
10 '45·460 50•005 
20 90.919 95·465 
30 136-379 140·924 
40 181 ·838 186-38-4 
50 227-298 231·843 
60 2n-1s1 177'303 
70 318·217 322-762 
80 363-676 368·121 
90 409·136 413-681 

0 1 

- 0070 
10 0-703 O·n 3 
20 1·406 1·1 76 
30 2·109 1•179 
40 1-an 2-883 
so 3'515 J.586 
60 H18 4·28~ 
70 4-921 '4-991 
80 5-614 5-695 
90 6'328 6·398 

CONVERSION TABLES 

PINTS TO LITRES 

1 2 3 .. s 6 

·S68 1-136 1-705 2-2n 2 811 3·8'11 
·710 1·179 1 8'46 2--41 5 2-983 lSS2 
·852 HiO 1·989 2SS7 3 17S 312S 
·994 1-563 2·131 2·699 3267 3·836 

GALLONS 0 MPERIAL) TO LITRES 

l ) .. s 6 7 

9·092 13-638 18·181 l2·730 27·276 31 ·8l2 
5-4-551 59-097 6.H43 63·189 72-735 77-281 

100·011 10-4·557 109·103 113·619 H9·19S 1l2·7-41 
H5"470 15.0·016 1S1·S61 159·108 163 615 168·200 
190·930 195--476 200.·022 201·568 209·1H 213-660 
236·389 2..f0-935 245·181 250·027 251•173 259·119 
281 ·819 286·395 290·941 295·187 300·033 30·4'579 
327·108 '.331 ·854 336--400 J.10·9'46 245--491 350·038 
372-768 3n.314 3d1 ·860 386·106 390·952 395-498 
418·227 422-773 427-319 01 ·865 136·411 +40 957 

POUNDS PER SQUARE INCH TO 
KILOGRAMS PER SQUARE CENTIMETRE 

1 3 .. 5 6 7 

0·141 0·211 0•281 0·352 0 422 0·492 
0844 0·914 0·984 1·055 H '.25 M 95 
1·517 1-6'17 1·687 1·758 1·828 1·898 
2·150 2·320 2-390 H61 2-531 2-601 
2-953 3·013 3-()<}3 3·164 3134 3'304 
3-656 3-726 J.7?7 3·~67 ).9)7 4·007 
H59 + 429 Hoo 1·.S?O H10 H11 
5·062 S.132 5-203 5-273 5 31) 5·'414 
5·765 5·835 5-906 5-976 6 ,()46 6·117 
6·468 6·539 6·609 6·679 6·749 6·820 

CT 

7 8 

3-978 •H'46 
.. 120 1 ·688 
1262 H 30 
4·104 Hn 

8 9 

36·368 40%4 -
81 ·827 86•373 10 

127-287 131-$33 20 
172'7'46 1n-2n 30 
218·206 22HS2 40 
263-605 268·211 so 
309·125 313-671 60 
35·4'594 ) 59·130 70 
'400·041 401-590 80 
415'503 450·049 90 

8 9 

0 562 0·633 -
1·266 1·336 10 
1·969 2·039 20 
2-672 2·742 30 
3 375 3·445 10 
4·078 -4148 so 
4-7'81 4·851 60 
5"18-4 5-554 70 
6·187 6·257 80 
6·890 6-960 90 

en 
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U.N.E.F. SCREW THREADS 

Dia I No. of thds Core di;a I Tap drill Di1 No of thd~ Cort' d l1. Tap drill 

1 '4 In )2 2162 in 5·60 mm 1 tn. 20 9459 in. 61 /61 In 

5/16 on 32 ·2787 In 7·20 mm 1·1 / 16 In. 18 1·0024 on. 1-010 In. 

3(8 on 32 ·l-412 tn. 11 132111s 1·1 /8 1n. 18 1 ·0649 In. 1•Gn Ins. 

7 / 16 1n 28 3988 In 1010 mm. 1.J 16 1n. 18 1·1274 In. 1'135 In. 

l / 2 ln. 28 4613 ln. 11 80 mm. 1·1 r4 ln 18 M899 in. 1196 ln. 

9 /16 In. 2'4 ·5174 In 13·30 mm. 1-5/16 jn. 18 1 2524 In, 32·00 mrn. 

5.8 In 24 ·5799 ''1· f.4·75 mm. 1-3(8 In. 18 1 ·3119 jn. 33•50 mrn. 

11 /16 lri 24 ·6424 rn. -648() '"· 1-7/ 16 In 18 1 3n4 in. 1 ·385 Ins. 

3/4 In. 20, ·6959 on . 45}64 In. 1-1 /2 In 18 1 · '1399 In. 1·147 In. 

13/ 16 111 20 7584 In. 49,(i.4 111 . 1-9/16 1n. 18 1·"49'48 In. 1·1/2 In. 

718 on 20 8209 on. 5).64 il'I. 1 ·S/8 in. 18 1•5649 tn. 1·571 in. 

15 '16 In 20 8834 In. 57164 In. 1·11 116 in. 18 1 6274 In. 41 ·50 mm. 

8.A. SCREW THREADS 

Dli. of. Thd~. DI~ tap Core 
r Jo. bolt per fnc:h drill dla 

0 2362 25 4 ·196() ·1890 
--

I 2087 28·2 ·1770 ·1661 

2 ·1850 31 4 1520 •1468 

] 161'1 3<1·8 f 360 ·1269 
---

4 ·1417 38•5 ·1160 ·1106 
--

5 1260 43·0 ·1040 ·0981 . . 6 ·1102 '47 9 ·0935 ·0852 

7 ·0984 519 ·0810 0738 

8 ·0866 591 ·0730 0£6) 
-

9 07'48 651 0635 ·OS64 

10 0669 72 6 ·OSSO 0504 

11 ·0591 81-9 0465 ·0445 

12 0511 90 9 0100 0378 

13 -047~ 102·0 0360 03H 

-,-.. -i-;)q4 109 9 0292 0280 

_ _ 1s_ r 015'4_;_ nos 0260 0250 

16 03 11 j 1B3 0225 0'22/l 
I 

CTS 



CONVERSION TABLES CT 
B.S.W. SCREW THREADS 8 .S. F. SCREW TH READS 

D1i . of Threads o.~ lai> Core 
bolt per dnll d•<:i. 

(inch) in1.h (inch) 

Dia. of Thread\ D1a.. t~ Core 
bolt per droll d1a 

(one:,.) inch (inch) 

,, .. 20 1968 1860 7/ 32 18 1770 1731 

s 16 18 1. 4 2412 1 4 26 2055 2007 

J1a 16 S/16 2950 9t l2 26 238 -2320 

7116 14 23/ b'I -) 4£i0 5/ 16 22 26t 2543 

1 2 1l n .n -J9ll 

9 : 16 1] 15[32 ·4558 

l 8 20 316 

I 
3110 

7 16 18 3 8 366'1 
---s•e 1 I 17/31 ·5086 1/2 16 27 64 •4200 

, , 16 ,, .. 37 6'I ·5711 9 , 16 ~6 ·"192 ·4825 

) /'4 10 4116'1 ·6219 5/8 1'4 35 611• 5335 

13116 10 4S •6"1 ·6844 11 16 H )9 ·64 -5960 

718 9 3. 4 7327 ) 4 12 21 131 6.-43) 
-

lS, 16 9 13/16 7951 13 16 12 n n 705!! 

1 8 55/64 ·8399 711 11 25 32 7586 

, 10 S7 64 ·8719 
-

1-1 18 9 I 9827 

1-1 /A 9 1.1 ·8 1 1077 

1-3/8 8 1 15:64 1 21'19 

-
1-1 2 8 1 358 l ]Jq9 

1-S 8 8 I -JI &<I , ~~ 49 

U.N .C. SCREW THREADS U.N.F. SCREW THREADS 

Dia. No. of 1hd$ Core di~. Tap drill Dia. Nn of thd$ Core d1a.. Tap dril l 

1(4 In . 20 ·1959 in. 5·20 mm 1 "" ,,., 28 '2113 \h. S SO mm. 

5/16 in. 18 ·1Sl4 in. 6 60 mm. s 16 '" 1'4 2674 •n. 6·90 mm. 

3/8 In . 16 ·3073 in 800 mm 3 8 In. 1'4 3299 IO. 8 ·50 mm. 

7 / 16 In H ·3602 1n , 940 mm. 7116 1n. 20 3834 in. 990 mm. 

1/1 In. 13 ·4167 '" 10·80 mm. 1 2 •n 20 +iS9 In. 11 ·50 mm 

9/16 In 12 4723 In 1120 mm. 9 16 in. 18 ·5024 '"· t2·90 mm. 

S/8 in 1t I 5266 in. 13·50 mm 5 8 In 18 5649 in. 14·50 mm. 

3/4 In. 10 
- I ·6417 In. 16-50 mm. 3 4 1n. 16 ~2l 1n. 11 /16 1n. 

7/8 In 9 I 75'!7 in .f9, 64 tn 7 8 ir. H 7977 In 0804 in . 

1 In 6 86'47 1n. n -25 mm. 
t '"· 

12 9098 '"· 23·25 mm. 

1.1 18 •n 7 9704 In. 63 64 ih. 1.1 ·e In 12 1-0348 '"· 26·50 mm. 

1-1 ,• 4 In, 7 1 0951 1n 1-7 64 In. H/4 in 12 1 1598 in. 29·50 mm. 

1-3 /8 In. 6 1 ·1916 1n. j 1-13, 64 .,, . 1 -3i8 in n 1 2848 lh . 1·290 In. 

t -1 / l In. 6 1·)198in 1 ·21 /6'4 1n. 1·1 / 2 fn 12 1 ·"4098 In. 36·00 mm. 

1·3/4 m. 5 1·5335 In. 1-35164 in. 

l In . 4-1 /'2 1·759<4 lri, 1 1·25/Jl in. 
I ~ 



CONVERSION TABLES CT 
B.S.W. SCREW THREADS B.S.F. SCREW THREADS 

Dti. of Thruds D•a lap 
I 

Core 
bole per drill di3 

{inch) ln\.h (inch) 

Oii. o f Thrc~ds D1<1. tap Core-
bolt per drill dla 

(inc:1} inch (inch) , , .. 20 1968 1860 7/Jl 28 1770 1711 

s. 16 18 1 4 2112 11'4 26 2055 2007 

11a 16 St16 2950 9132 26 2.38 2320 

7 16 14 23/ 64 3460 S/ 16 22 261 ·2543 

, l 12 nn 3933 3 8 20 ·316 I )110 

9 '6 n 15132 ·'ISSS 7 '16 18 3 ·8 I 3664 

s·a 11 11, n ·5086 1 /7 16 27 64 ·4200 

,, 116 th · T1 1M ·5711 9116 16 ·492 ·1825 

3/1 10 41 16'4 ·6219 51! 14 35 64 sns 
13/16 10 45 64 •68'14 11 16 1~ 391"'4 5.960 

7/8 9 3 ,4 .7317 ) 4 12 l1 l1 64.H 
-

1s, 16 9 13/ 16 ·7952 13 16 12 Bl2 7058 , 8 55 16~ -8399 7 8 11 25 32 7586 

1 10 57 6~ 8719 
-

1-1/8 9 1 9827 

1-1 /4 9 , _, ra 110n 

1-3/8 8 1-IS:b-4 1 2149 

1-1 2 8 1 358 l 33'J9 

1-5 8 8 1.)1 M I 1 ~€ 49 

U .N.C . SCREW THREADS U.N.F. SCREW THREADS 

Dia. No. of chd5 Coredia. I Tap drill Dia N t' of thd~ Core d1a Tap dril l 

1(-4 In. 20 ·1959 in. S' 20·mm, 1, 1 lh 28 2113 1n. S SO mm. 

S/ 16 In. 18 ·1524 In 6·60 mm 5 16 11'1 14 2674 .n .. 6 .. 10 mm. 
. -

3/8 In , 16 ·3073 1n 8 -00 IT11TJ 3 8 ifl. 2'1 3299 In. 8·50 mm. 

7/16 In H ·3602 In. 9 40 mm. 7 16 1n. 20 3834 in. 9·90 mm. 
---

1 /l ln. 1] ·1167 ln 1080 mrr.. 1 2 in. 20 ·44S9 1n. 11 ·50 mm. 

9/16 In n I · '4723 ln ll 20 mm. 9 16 In. 18 5024 IJ\. 11·90 mm. 

S/9 In. 11 5266 ln 13 SO mm 5/8 In. 18 56-49 in, H ·SO mm. 

l / 4 In. 10 6.417 Ill. 16·50 mm. 3 '4 111. 16 '6823 In. 11 /1' In. 
---

7/8 In 9 I 7547 ii> 49 64 •ll 718 in ,.. 
~ 7977 1n. 0 ·80.f In. 

1 In 6 8647 in 
1 

22·25 mm. 1 Ill, 1l 9098 1n. 23 25 mm. 

1.1 1a 111 . 7 ·9704 in 63 6-4 111. 1·1 /8 In tl 1·0l48 in. 26·50 mm. 

1-1/ '4 in. 7 1 0954 In 1-7 64 in 1.1 /4 In. 11 11S98 in. 19·50 mm. 

1-3 /8 in. 6 1 ·1946 '"· 1-13 61 tn . 1 ·) /8 In n 1 2848 in. 1 ·290 In. 

1-1/ 2 in. 6 1·3t961n 1-21 /61 lh. 1-1 / 2 In. 1l 1·4098 Jn. I 3600 mm. 

1-l/ 4 hi. 5 1 ·5335 In. 1-35164 '"· 

2 In. 4-1/2 1·7594 in. I' 1 ·lS/ 32 In, 
I 

. 
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