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A NOTE ON ACCESSORIES

O man with expenence of aviation is
N content to employ accessories that
have not been designed, made for,
‘and tested in aircraft. He is not satisfied

10 fit cheap, shoddy eqmpment not proven -

in flight.

The risks are too big for hun, ‘the

cons equen C€S too grave.

 Be wise, therefore. | Learn from his ex-
pemence. ‘Use only those accessories that are

skilfully and carefully made, and warranted

by use over a long period of flying. . They

are the only ones worthy of your consideration.
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VICKERS HYDRAULIC WHEEL BRAKES

FOR AIRCRAFT
(Patent- Applied- for).

THE NECESSITY: FOR: BRAKES ON AIRCRATT.

The airplane is the only high speed transport vehicle not generally fitted: with
brakes. The distance which an airplane runs on landing before finally coming to
rest is therefore unnecessarily long. ;

Without brakes; the machine on landing may become unmanageable on sloping
ground, and is also at the mercy of adverse winds.

Landings during night flying and under emergencies would be rendered safer:if
brakes. were fitted.

The adoption: of ‘wheel brakes gives: a,dv;mmges which may .be summarized.as.

follows :
Makes the machine safer on the ground.

Permits: the ‘use of tail ‘wheels; lessens: the. wear: and: tear of aerodromes and
reduces the number of ground: personnel.

Permits the use of roller bearing wheels, which reduces upkeep: costs and
shortens: the run to:* take-off .2 :

Enables the machine to land and pull up in'a smaller field,
Braked run may be 50 per cent wa unbraked run. :

Gives to single engine machine the manceuvrability of a twin.
Lessens the stresses in tail portion of fuselage bwing to the abolition of tail skid:

Tinally the use of brakes enables higher landing speeds to be safely employed,
with the consequent increase in top speed and efficiency.

THE  REQUIREMENTS OF THE IDEAL BRAKING SYSTEM.
Various schemes: of braking have been tried in the past; but experiments show

that tllle best system consists: of ‘hand-applied brakes over which the pilot has full
control. ‘

In this case ifi is essential that the brakes. instantly: respond to .the load applied
to the hand lever ; this: necessitates a direct connection ‘between.: the hand lever
and the brake shoe. ‘

It is-also of the utmost importance that there should be instantaneous release.

In modern aircraft; owing to the motion. of the sprung landing wheels and the
distance: which-separates the wheel fromthe pilot, any system of wire control or
tensions rods and: bell cranks with all-the necessary compensating gear must be very
inefficient: and: thus: increase the load: on the pilot’s:brake lever.: There-is 'an
additional objection to the use of such transmission ; any. distortion of the machine
framework may render the application of the brakes uncertain.

THE SOLUTION . THE VICKERS. HYDRAULIC BRAKES.”

The only solution of these difficulties is to adopt the hydraulic system. of
transmission.

After several .years. spent. in experiments. on ' these lines, Vickers: (Aviation)
Ltd., have now perfected the system so that the pilot can by his own unaided efforts
apply the brakes to a machine weighing 18,000 Ibs., and bring same to rest in less
than 100 yards, when landing at 45 m.p.h.

Although the hydraulic. system is not new, its. many advantages make it the
ideal transmission and the following are its chief features :
High efficiency with any mechanical ratio.
Automatic compensation.
Self:Jubrication.
‘Adaptability.
Ease of installation and maintenance.

CHOICE OF: TYPES.

Vickers' (Aviation): Linited have developed two types i—
(@), Compensated Brakes. )
(b)- Steerable Brakes.

The components 60mprising the () type are:. " WeicHT
:One Pilot’s Control o [ e e ve 425 1bs,
One Oil Reservoir .. . 0-50 1bs,

The: necessary transmission” Pipe ‘Line with' Junctions and .

Couplings .. R . B .. 0-10 1bs. per foot run.
One qr two Right-hand Wheel Brake Units See table on: page 11.
Oné or two Left-hand Wheel Brake Units See table on page 11.

The (b} is similar to'abo\ve with the addition of one Steering Valve:.. 1:751bs.

"DETA‘I‘LS OF THE APPARATUS AND ITS OPERATION.

The Vickers improved 1930 type Hydraulic Wheel Brake is similar. to that
described in the 1929 edition of the catalogue of Vickers Accessories for Aircraft,
but various improvements have been made in the use of ultra light alloys to reduce
weight.’ : : : : ;

The Wheel Brake Unit is still of the Servé type. . The three shoes, the actuating
motor and take off springs are all mounted between two torque plates.:  The torque
plate is simply secured to,a flange on the axle by a number of bolts. :




One of the chief a.‘dvanta.ges of the Vickers hydraulic system and the patented
- controller is that the adjustment of the shoes for wear is not of vital importance:
-~ Neglect to make this adjustment will not in any: way affect the efficiency of the

bralkes: - However, three adjustable stops are fitted at the shoes to take up wear, and

to reduce clearances and consequently the number of strokes of the pump (controller)
necessary for their initial application.  This adjustment can be carried out without
dismantling anything. o

The table of brake sizes given on page 10 cancels and replaces that given on page
14 of the 1929 catalogue. ook : :

The action of the various components-is as follows :

The Pilot’s Control is operated as a pump and raises the pressure of the oil’in,
the system. : R G .

The first stroke takes up all clearances and the second stroke gives maximum
braking. 1f the brake shoe linings are worn and if this wear has not been taken up
by the adjustments provided, it may be necessary fo.increase the number of the

preliminary strokes before full braking:can be obtained. But once the shoes have:

been brought into, rubbing contact with the drum; they willk remain in this position
. : " until they are released by the forcible
“movement of the handlever to the extreme

forward position. Having' brought the

shoes into, slight rubbing ‘contact with

drums (an operation which may. quite
safely be carried out before landing as the

- special non‘return valve incorporated: in
*the pump prevents excessive load being

applied); the lever is then returned: to its.

forward position in. readiness for' final
braking when the action is exactly similar
~ to a mechanical brake. ‘

During. the final pull;.the handlever

is iin direct  communication  with ‘brake

‘shoes through an uninterrupted column of .
oil which transmits the pilot’s effort with -

a minimum of loss.  This high efficiency
makes the brakes  very sensitive ‘and

enables them to respond immediately. to.

the pilot’s demand. The oil column: can

be split up. between two_or four wheels

with perfect é:qual'i‘mt;ion, and the problem of steerable brakes is met by the insertion
of ‘& rudder controlled distribution valve between the pilot’s control and the right
and left brake groups, without in any way reducing their efficiency. :

The Oil Reservoir is a simple container with a filler cap, a gauze and the necessary

connections: Tt can be mounted in any convenient position close to and above the

pilot’s control: The oil recommended is Vacuum Oil Cot’'s P:924 which is a

non-freezing oil (known as Machine Gun Oil).  Any thin non-freezing oil of similar

~.characteristics may he used: - :

The transmission pipe line connecting the pilob’s control with the Brake Motokr"sk :
is of solid drawn steel and of small diameter:. This pipe may be installed in the

machine: - in any: convenient - manmer.
“Where the pipe connects: to.the moving
part of a sprung: undercarriage, it is only
necessary. to put’a few coils'in the pipe

to.give flexibility.
The . Steering - Valve - is- . inserted
: between pilot’s control and the right and
e TACHUENT ] left: brake systems. 'The valve is connec-
BOLTS 2 tedto- the rudder.: bar,  and: acts: as &
ADJUSTABLE\ distributor - giving - the - fellowing "com-

e binations : ‘

(1) Normal braking. Compensated system
(2) Right or left’ turns—full braking on

RETURKR

“SPRINGS inner - 'wheel’ ‘of  turn——outer wheel- at

minimum - braking.

: Differential braking is: not: obtained
ACHAT NG until’ the rudder: bar is' nearing the:limit
MOTOR of ‘travel in - either “direction. ‘On the
"completion of: the ‘turn, the /brakes are

automatically equalized.
.+ The Wheel Brake Unit (as illustrated)
s A ‘“comprises a three shoe internal expanding:
servo brake; with the necessary. operating motor, take-off springs and adjustable

stops, all mounted on a disc.  This' disc transmits the brake torque to the flange
on the axle through aring of holts. L i

The brakes are protected efficiently against mud and water. - All adjustments
can be made from the outside without removing the wheel. ' The brakes do niot in
any way interfere with the removal of the wheel. : : '

TFor table of dimensions see page 11

APPLICATION AND ADAPTABILITY TO AIRCRAFT TYPES.

e These brakes can, owing to the use: .
Pilor's Control. - of the ‘hydraulic: system of transmission,
: be:readily adapted to any machine.
 There 'is no difficulty in applying
either the compensated brakes or the
steerable brakes to two-wheeled or four- -
“ wheeled undercarriages: S
The brake unit is mounted on: the:
““axle, and it i§ only necessary to make
- provision : for taking up. the torque
~reaction.’:
. The magnitude of this reaction . .o o
‘depends upon’ the maximum retarding Ot Reservoir,
orce which can be safely applied to the
machine; and this again depends upon the relation of the:
centre of gravity of machine to wheels. - (See diagram on
page 12). FEani ity




With regard to- the best method: of -applying. this brake unit' fo: an. existing.or
projected machine, Vickers (Aviation) Lid:; would be very pleased to: give prospective
customers. the benefit- of their experience if they y will kindly submit drawings of chassis
and complete particulars of machine, including :

(@) Weighi; of .machine.
(b). Size and: number. of - wheels- to be fitted with  brakes.
(¢c) Whether compensated  or steerable type: are. required:
There will be no difficulty in installing the various .components and the piping.
In the event of an order being placed for these bra.kes, the following-can be
supplled
Special aero Izmdmg wheels with brake drums.(English sizes).
Complete self-contained brake unit for bolting to flange on axle.
All'solid drawn steel piping and connections.
Pilot’s Control and Oil Reservoir and Steermg Valve (When required).
The above applies to compensated brakes for two or fouriwheeled chassis.
When the steerable type is supplied it is necessary to’ mclude the special Dis-
tributor: Valve.

i Alvery useful table connecting brake size with weight of ‘machine, Military and
civil (two-wheel undercarriage) is: given below =

TABLE CONNECTING: SIZE OF BRAKE WITH WEIGHT OF MACHINE.

; : g Machine Weight Gross
: Brake Size Wheel Size Military Givil
< ing. mfm. m/m, Lbs, " Kg. Lbs. - Kg,
‘ \ 600767 |1520:] 690771800 | 2 820
10°%°1:25 | 264 3¢ 32 -
600.>¢:100°{:- 2030 {7 625 2400:1-.°1090
717005 100" | 2370°|:1080 /| /2800 | 11270
12:%. 146 | 305 %38 7501261317071 1430 |- 8750 1710
800 ¢ 150} 4060 | 1850 | 4800 - 2180
900 3¢~ 200---6100.1: 27701 - 7200, | 3270,
161751 407 X 445 - = ,
975X 2251743013380 18780 | 4000
11005220 | 820013730 |::9700 | 4400
207x:2 508 % 51
1250 <2250 |./10600./| 74800112600 {5700
11500 % 300717152001 6900, | 18000 |7 8200
24-%.2:51-610 %.63 -
‘ 1750 % 350120800 | 8450 124600111200
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Ivheel Sizei i, Bota: Space!Dimensions e e
x:',g.“ ;\g;,“ Fm_;:: 5"":*_ se | No I B lc orEN R e R IM T | H gt e
600|757 |270 ‘o741 BT, 1011250 ] 550 [A4E2
6004 EHI00 360 i ; 074117 - : i P25 | 857 1462
e e P R B B Rt B ) - L oL L R S M) 1250185 | 7o Asee
750 [itesiliseos | seil At i sa i et s foszjroszl 641224715 125115 rol |ages
8001150 |.720 |58 (V& |12 |52 |6l 181 oz |aopaleqii-avaiiis BTGt H 12-Thal tol=X LX 1T Y
500 | 200 | 1080 | 6.4 Ve |12 |58 eo|rse i et rol2serttis 16511757 '2:0" |Aann
75 ] 225 |1320 |64 | Va |1z |58 |80 [vse 1]z | F.0 {23e ] i 16| 1757 | 90  ja423];
oo’ [ 2207 [iaso fze [ Miiliei 22 [eeifzoi [1di|ze el 2] 18 07|20 [17.0 |Ade0
1250250 his7si |78 Vaille [ reifaai|moi i |zeilea ayiiline 20120 |70 JA460
15001300 2700 ioe 1 36|16 [ 10-0 | 130/ 2.4 11 2o7 |it6ifizm ] 1Bt 24| 281357 [Ad6)
17807 |"3s0 i 3en0] 08 [ e | 167 ] 10:0 130t 24l zo7|irei|p | -8 247 255 35 1A481
i p

| ALUDIMENSIONS GIVEN IN THESE COLUMNS 'ARE "IN INCHES
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il : L . y
CG = Position of centre of gravity.
W = Weight of machine.
L. = Distance of CG-behind:wheels.
H Height of CG above ground.: : -
R = Retarding force applied -at periphery-of wheel, and assumes that
wheel 1s ‘on point of locking. ~(This is the worst condition).
The RH must not he greater than WL and the maximum retarding force.

R - T2

I

h3 e
The brakes will give a retarding force up to 80.per cent of the.weight carried
by the wheel. :

INSTALLATION AND MAINTENANCE. :

The Wheel. Brake Unat is shown on- pages:8'and 11, and is a self-contained unit
arranged for bolting to a flange on the axle. The brake torque is taken through
this point and the undercarriage must be designed accordingly. The maximum unit
drag force may be taken as 30 per cent of the maximum unit load carried by the

~-wheel. The disc may be rotated around the axle and secured in the position most con-

“venient. for the run of the pipe. The brake unit is sent out with the shoes adjusted;
"but the adjustment should be checked on' final assembly, so that wheel will just
revolve when brakes are '‘ off.” W : ; e

The -Pilot’'s. Control -and. Reservowr-(see pages 9 and 13,) should: be securely
mounted in a position convenient for operation.  The pump may: be mounted with
the plunger in the vertical or horizontal position; and: the-handlever may be
modified in form and attached to the pivoted steel bell crank in any convenient
position. - The effective length of the lever should not be reduced:  Six attach-

-ment points are provided on the body of the Pump.: : :

; The )S’téer’yi'ng: Val?)a is: shown. on page-14, ‘and: full instructions for mounting are
given on drawing. : o

1t will be observed that the Steering Valve has a pointer registering with marks

on;th\e Body 1, 1 and 2 and 2.  When the pointer is at 1, the brakes are applied

-to the wheel connected to port 1.: When the pointer is moved to'2, the wheel only.

- connected to port number 2s braked. . When'the pointer is-at any position short. of

L or 2, both wheels are equally braked.

12

SRS AU TRAVE

54°RORMAL TRAVE

257 TO TAKE
---m%fxﬁ"“u-m-—:f L 110 WIDE STRAR,
254 M,
7 / - [™~~ 0. RESEAVOIR FILLED
- WITH VACUUM OIL R.924:
OR AKY QTHER THIN

A G

ySE LEVER
AS PUGP,

RETURN FROM
STEERING VAWYE

WHEH FITYED. (93/85‘;:/?)! N
1 1F LENGTH DOES HDF EXCESD
3/16%. PIPE. T 2 FEET. (6107¥).
i Ovag 1/2%4, F LENGTH EXCREDS 2 FEET
(122774 {60 "An),

WEAD AS COMVERIENT -
BUT HOT LESS THAN ITO0T {305 ™m )}

(0 7070 Kenfems?),
U TO IOOOLBS. SQ.(NCH
PRESSURE GAVGE
FITTED IF RIGUIRED.

YAk

THESE TWO CORWECTIONS MAY
BE AITED O OTHER SIDE A5
SHEWN DOTTED. -

501G  STELAING
(VALVE ORTO
COMPRISAYED BRAKE

¥

The Steeririg Valve ma,int\zxins,ka s]i{g‘hf pressure in thé,exha.ust chamber and
ensures. that the shoes of the wheel which is free during a turn shall be kept in

rubbing contach ready for immediate re-application on straightening out.

The installation‘o"f the‘ tfansmission joipe line does not, call for any:special care.:

.. The coil in the pipe to provide for movement should be approximately 3 inches
(76 m/m) in diameter and should consist of say two complete turns, = This coil .
.should he placed so that its axis approximately coincides with that of the hinge pin

of the moving part. The pipe line can be run in any convenient manner, and there
need be no fear of air locks as these can be cleared away by the use of the Pilot’s

Control: when filling. - :

I’b will be neceé‘s&ryk to. Pump through a quantity of oil to ensure that all airis :
driven out; the air valves on the brake motors being Qpened‘in‘ turn whilst the

Steering Valve (if fitted) is operated.
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- OIL COCK‘S

VICKERS FUEL OIL AND WATER

SYSTEMS

COCKS, VALVES, FILTERS AND PUMPS

The fact that: this kind of accessory, made by us, is the standard equipment of
the greater majority of aircrafb of all types and makes produced in the Bmtlsh Isles

is a testimony. to its perfection.

England.:

Every year a large increase oceurs in the numbers supplied to countries: outside

Below: is given a list of these acc&sones, each of which is described in. the

following pages.

- When ordering, the drawing numbers_and: sizes

~INDEX

FUEL - COCKS.

General deseription and R.A.E. Report .| o

2»way, Screw and: Screw, Plug. Type i .,
Awuy, Serew and’ Screw; Plug. Type

4-way, §* B, Plug Type Ads6: Ll

4-way, 10B.S.P., speecial, A.376 wL
A-way, % B.S.Py, special, A387.1., N
2.way,; Screw and Screw, 1L Type

2-way and 3-way, Flanged, Plug Type, A288

2- “way Screw and Ohve i

-way, Screw rmd Screw, Plug Type :
3-way, Screw and Screw, Plug Type
2-W8.y, Screw a.nd Hose, Plug Type P

VALVES AND INDICATORS

Foot and Non-roturn Valves A S

Horizontal Non-return Valve ' 1.

Fuel I‘low Indlcabor and Non'retm‘n Valve

FILTERS.

BLSA TypeA202u.ndA113.. -

PUMPS

‘Lever Action, Mark III Hand ’l‘ype, A 13000
Direct Actlon, Hand Type, A.299° SR

Centrifugal, 37 Mark Ilg“, Type A: 126 i
Im"k V'I Type A 163 .

Centnfugal, :

Pxpe Chps v
Chamber for ot readmg oil thermomeber
Meml Couplmgs fo I‘uel Pxpes ;

of fittings required should be guoted.

36

36 37
38
39 to 41

42,43

4T
45

46 to 51
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VICKERS FUEL COCKS
English ‘Patent 271156
:-:(and. foreign patents)

GENERAL,—These cocks are of the plug type and each consists of three main
parts—the body, the plug:and. the gland.: The body is & stamping of ** Vickers
Duralumin ** and. the bronze seating for:the plug is inserted by a patented process
during the stamping operations.

The plug is: of Vickers Tmmaculate Steel (Rustless), hardened’and ground.

The handle is a stamping of Duralumin and the_gland parts and stop band are
of “the - same ' metal. * The gland is externally adjustable. - The: plug is' spring
loaded, has a very smooth action and: is automatically locked in'any position.

All the qudlumin parts are’ anodically treated.
These cocks will take the Air Ministry metal couplings with exception of A.288.

TESTS.——All coeks are subject 0 an internal jpressure of 15 1bs. per square inch.
See. following reports. e : :

ROYAL AIRCRAFT ESTABLISHMENT REPORT No. E.216o0.
~ Subject - - oy ~
Fuel Cock with Stainless Steel Plug

(VickErs: 1% B.SP.)

CON$TR:UCTION.—The cocl is’ of the usual tapered seat with a stainless steel
plug, seating in a gunmetal body. 'The plug is pressed into its seating by a strong
spring. i L i : :

TESTS.—The cock was: tested for 12 hours in the delivery line of s pump
delivering petrol at a pressure of 30:1bs./sq. in. At the same time the plug: was
oscillated through an angle of 60° approximately 30,000 times: 'No leakage from the
gland took place throughout the fests, and at the conclusion the plug-was petrol
tight in the closed position at the above pressure. ! b :

The cock was then immersed in petrol for 3 days ; on examination it was found

that no wear had taken place and no sign of rust was evident on the plug.

i existing petrol cocks now in use.

It is thought that this cocl is very: satisfactory and superior to mzmy of thek =

16

REPORT: ON THE' VICKERS FUEL COCK
Tyer 1919

Engine. Section,
Imperial College, S.W.7.

The petrol tap tested was for- §” piping: -When open there was a straight-
through bore of }”. Its resistance was.tested and found to be equal to that of less
than'4 feet of §* piping. = The resistance of a flat surface cork tap, tested under the
same conditions; was found to be equivalent to over 40 feet of §7 piping. ' The weight
of the Vickers tap without connecting pieces, was found to be 5} ozs., and the weight
of the cork-seated tap was 6} ozs.

The: Vickers tap can be rotated continuously; so that there are two. positions
at which it'is' open and two at which it is closed. . The tap was placed in s petrol
system and the: following tests were made. - The various positions of the barrel for
opening and shutting were used in regular order.

1.7 4¢:10 Tbs, pressure when shut off. ‘

Turned off and on 50 times : No leak:

Left running for 10.minutes : No leak.

Shut off for:10 minutes :- No'leak, no petrol through:

Turned off and on 60 times ;- No leak, no petrol through when off.

System closed beyond the tap so that there was a pressure of 10 1bs.
on both sides: of tap. :

Turned off and on 50 times : No leak.

IL. - At.20 Ibs; pressure when shut off.

Turned off and on 10 times : When shut off there was o petrol through
but there was a very small leak through the gland at the spindle.  Petrol :
very slowly oozed out, but only sufficient to form a drop every two or three
minutes.’ - ; ;

System closed beyond the tap: Same result.

III.. End1trance test at 10 1bs. pressure.

The spindle was slowly motored round at:150 r.p.m. for.one hourin a

clockwise direction and: for one hour in'an anti-clockwise direction; The

leak:found above ‘continued during: the: first ‘hour, but ceased when the
direction of rotation was changed, and there was no leak afterwards:

IV.. 410 @mz 20 Ibs. ‘pressure;

Tests: I and 1T were repeated. - No leak was ever obtained and no
petrol through when shut off, E

V. The spindle was jerked out and in several times.. (The spring permits
a small movement in: this: direction:), 1t was found that the small leak
was restarted and continued bhoth at 10 and 20 Ibs. when tap was several

.. times opened and shut. - The spindle was pressed hard in and furned several
~times, and. the leak no longer took place at 10 or 15 lIbs. but persisted
-slightly at 20 lbs.  The leaks were all extremely small, and it is probable
that in a warm place there would never be sufficient to form a drop; but
that it would evaporate as it appeared. : .




VICKERS FUEL COCKS

SCREW AND SCREW PLUG TYPES—2-WAY

VICKERS 2-WAY FUEL COCKS

SPECIAL LEVER HANDLE

S S

: G
5 :
Z
E <> ]
E ?’\_ A T
e A
D b I ~
¢ I~
—
b B ] ; :
-C 2-WAY PLUG TYPE
O 3
Draying No, A B c D ) T G Weight [ 7A.G.S.
Dural:|" Brasg - 0?8' No.
! ALT4 LR BSP 0T L5 010003 0 1310651150, | 205 G
A253 S 125 L el 00 12000 2.7 1185 400 [ 131EB
AG2T L4715 L2 0 120 2 | 1486 | 9125 :
A250 10 Ty b 12 13105512010 128 11185 4.5 731D
A405 13n w, ) 1e s 128 k056 201 2480|1851 10175
A249 oy AL IR L25100660] 203181071851 0510 [ 731
A380 FaT G 112001205 10066 2037 |'3.00 1857 115
A261 C L6 8001°0:87 28 g 121 |1 0.25 1 731G
: AT 1L 3401008 a8 13 [0 11
|-A264 2 B 1080071085 2.8 kg 1 20| 11000, | 731-H
A470 g7 015 10800 1038 2 8 0] 307 21 [ 20
A246 7 [1:81 8:2:1°0-8511 3-0(:3:85.|: 2:2 | 136 | 7311
A4T4 L6 10802 1018510340, | 03085 [ 12027 28
A256 | (07, {105 8021 0:85:1:310 [ 3:85: 2:200 [ 1405 731
A4TECL L0701 1B02:0:85] 300 [ 34850 2:2.017 33
A332 170, 120200 8.8 1127 | 4005|5045 | 341571138
CABBL LM a8 8 he [ g l05: [ 5451 3315, B4
A343 BT 2020 40 120 4050 545 °8.15 ] 41
AG32 13T 1202 40 e 105 5045013716 | 68

o In liew of k ih

can be supplied wit

h Vickers 2-Way FueZCoak‘s,_if 'sj)eciqlly ordgrgd,

butterfly type of handle, a special lever handle, as lustrated above,




'VICKERS FUEL COCKS
SCREW AND SCREW PLUG TYPE—3-WAY

Remarks

No.

732-B
2
2.
732-F
732-F
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0
0
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Drawing No.

Brass

Dural

AB90.
A591

o D@ [ @' ®'s ©o
= no o o3 e e x-]
1285 3 ISE] 45 L] = 51
<< < < = << <<

.Pitch circle of bolt holes in flange,

o
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VICKERS FUEL COCKS
SCREW AND SCREW PLUG TYPE 3-WAY

Pe—d

7
ATOB.

BroC:m AroC,
AOFF.

‘.__.
ATtoC.

B

(3 REGISTERING HOLES)
C
%AE o

(4 REGISTERING HOLES)
A

B
7
-

" PLUG  COMBINATION THUS=

ALL OFF.
“T’PLUG COMBINATION THUS-

AToBRC. * AToB.

®)
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VICKERS FUEL COCKS

1’ B.SP. PLUG TYPE—4-WAY

A 156
-0 : Combinations :
AtoB
Ato C
AtoD

‘Weight 25, 0zs " (Brass)

VICKERS FUEL COCK
SPECIAL 4-WAY. 4" B.S.P.
L (Uay
4-6DIA.

; BRANCHES 1 10 3 OPEN
+'3:70 4/ SHUT 210 4 SHUT

BRANCHES 1.10.3 & 4 OPEN
: - 2'SHUT

22
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VICKERS FUEL COCKS
SPECIAL 4—WAY TYPE
All branches. 3" B.S.P. "
A 387 s

N}

475 0ia -
DIAL:

This' Cock has been designed for special duties and is of similar construction to
our standard type shown on pages 18 and 20: The following combinations .can be
obtained :

Tto 4 .
All:off (i.e., connection 1 sealed).

The indication dial has positive stops at all positions and & bar: for ! all-off ”?
positimil. The dial would be:engraved to:suit’ purchaser’s:requirements.. 'Weight
=x1-5"1bs: T :

24

‘ ®
A D
SCREW , AND
SCREW ~“L~”»
TYPE ‘
¥
Drawing  No. i .
- A Bl lp|E || g |Wie
Dural |- Brass ;
: Abad 1 B8P, | 60| 12556 2:17: 287 |'1:85
g o lams0 L R e 2 | s 2417 2087 11186
Ab4b ] Ay 61125 -567 2:1771/2:87.1-1.86 | 5-26
ABBLF RN, 2601 1495 |55 1217132871185
A390 s i, <6771-25: 265712171287 1851 5:5
‘ T Apse g e 1ean | 65 | 2017|2787 | 1186
AB46 3 g' I 75:1:6 27:1:2378]:8:63:172:1
S ABRS | E 2756108 AV 207800087680 2: 101 20
ADOB Sl s L 76116 2700 20780]08:63° 211
ABBAE 3T 51146 7012:78.1:8488: 2.1 121
ABLT I $76:4:1:6 28 1:2:956:1:3:85:1:2:1
i ADBBE R 96116 +8:12:95.1:8-85 1721
ABOG 1:07 57116 8 172:96:113-857}2:1
‘ : ASGE 107 2151716 802102105 1:3-85 1°2:1
| AB48 ol 2
| AssT [aie
ALY | gl
o lasssc i




VICKERS FUEL COCKS

FLAN GED PLUG TYPE

4 HOLES
DiA=G

8

4 e (e

-]

'VICKERS FUEL

' SCREW AND OLIVE TYPE

()

&

Weight
028,

[ Type

'Drﬁ_wing Size and | B

s
02 bs
SSa

=
N
Py

2007 47 2oway 715708
A288 1:072-way |'1:6:] 1.0
A289 1:07 3-way [1:6.]:1:0

ot
ot b
s et
%06
&

Dimensions==Tnches.

This Cook is similar to the standard plug type cock, except tha.t the - connec-

tions are flanged instead of screwed.

Drawing:No.:
Dural:|:Brass
A347

Ab4l
AdQLa
; ‘A238°
A309.-1
A477
A209 i
AbB42
A2064 :
G A543

625

75

275

s
75

& &

5RO B KO 1D ek et b et et
SESOSwwh e
CoSomm:

£5 19 L9 80 L0 LD 1OLI 1D 1S
05 05 0 B G2 6 1O 18 kD 1D
O ]
1D 50RO 1O 7 b b ok ket

4-5 oz,
5

10-25

10 90z,

Thls cock is sxmxla,r t0 the Standa.rd 2~wa,y plug- type cock‘
one connectlon is a.rra,nged for the a.tt&chment of rubber hose.

except: that

o
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VICKERS OIL COCKS

SCREW AND SCREW 2-WAY PLUG TYPE

E

e

T
ISP i

B

Ji

" VICKERS OIL COCKS

E

. SCREW AND: SCREW3-WAY PLUG TYPE

E

1

Pttt ot ot

E Weight
1-27°11-08 1-221:°1.35
1.55°|1:26 1:5.4°1-6 8
17 :35 1618 9
1-8371 14 1:5-1°1-95 11
2,0 5 9.

2:0 5 9.0

These cocks have:been designed for use’in oil systems and have large bores.
- End connections are screwed BSP thread and take Air Ministry standard couplings.

Dawing |, | g D ’ BT | Weight | Remarks
AB60 | 1"BSP L7 Plug
ABGL i Lo
as | o STl
A563 4 L
A38e L1 Lol 18168 wr
A6 |3 o 1es 1-8.[1:5 8 eyl
As oo : R
awor |3 ST
A568 - ‘ -
AGeo. [ 3 ‘:L:: "
ABT0 7 ! "
asse flonl dewo fras|aos| 1 o
A498 11:0%, 2:0 457(/2:0:]71:57[11:1 LY,

29




 VICKERS OIL COCKS R .~ ©  VICKERS FOOT VALVES
SCREW ANQ HOSE 2-WAY PLUG TYPE k . : AND NON-RETURN VALVES FOR FUEL" SYSTEMS
| ‘ ’ : : A 146 - §" B.S.P. ‘

‘ ‘ T N ‘ ‘ Azo7=¥1 5 ‘ :
. . ; ! Adapted for: . §”-B.S.P. End adapted:
K : RSO ; k . Metal Coupling . . for  Metal coupling

; = | =
J 1 7
3 g ) Axigoor
o n Ry %ﬁ A.G.S.741G.
Sl '/////////m\ :
: 1
6 5QUARE ; ; o 1:8 Dia..
' J §"BSP.
. &
A E F i e
I ]
C D : ;
Drawing No. ; : B . o $
Al Bl e DR G I T R Weight | - ;3 o o
Dural . e . | L He "35055 ;aners”
Al85 177 % 16 TP.L|2:4 | 20 | 265/ 1:0 | 1:1| 45| 01 | 1.5 1:35 | 16.5 ~ End adapted for Metal coupling *‘3'-8'.'1):-‘“2%2”7
Aot AEOTBSP 2040 20012265 | 11101 1-17) 4611 01 1-5:11:35.1 160 , o .
i L a0 : . . GENERAL—— fﬁéls‘ys(tébaéib i:s_,qéca‘.sionall‘y‘ ne@eésg,.r‘yf,to"ﬁt‘g,vd}veéi which
. GENERAT:—These cocks have been designed for use in oil systems: for ' . will ensure that the flow takes place in one direction dnly. It is also necessary, when .

Three such valves

foot valve. G 5
‘and we shall be

insertion between the oil tank and the engines to prevent flooding in cases where
the tank is above the engine. ‘The body is of ¢ Vickers Duralumin’ and the

.. spring-loaded plug of Vickers “Immacqla,te” steel (rustless), hardened and ground.

um oon suction lifts, to fit

% 3




VICKERS NON-RETURN VALVES

HORIZONTAL  TYPE FOR FUEL SYSTEMS

A 165—%" B.S.P.
A 171_%” E3
A 172_%” 2
Ak 476""1” 2

SR
1)
]
Rz

ST

7

<S
RN
SN

This: non-return valve has been designed for insertion in a horizontal pipe line.

The body is of .*“ Vickers Duralumin ? and’ the valve, which is of - Vickers
“TImmaculate ** 'steel (custless) hardened and ground; is carried in a’ removable
brass guide. = The valve faces are of the metal to metal knife edge type.. The internal
passages are carefully machined and’ the moving. valve is extremely light so that
the loss of head through the valve is small; y dhr

TESTS.—All valves:are tested to 15 1bs. per square inch, and on flow. test will
pass one gaﬂon of fgel per minute - with a head: of 2 inches:at inlet. .- - s

WEIGHT —A165—171—172=7} oz. each.

o
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VICKERS FUEL FLOW INDICATORS
 AND NON-RETURN VALVES \

A 188—1}" B.S.P.
A 198_2'” »
A 278—1"

GENERAL.~-This indicator is- placed in the delivery pipe of the main pump,
and gives visible indication of the rate of flow. It consists of a tubular body en-
closing a ball and float, both of which are visible through a window. at the lower end
of same; - The float is machined from * Vickers Duralumin 7 and is readily lifted by
the flow. of fuel. ' The non-return valve is a phosphor bronze ball resting on the usual
conical seat and serves to isolate the lower pipe in the event of breakage of same.
The rapidity of motion of the ball is an indication of the rate of flow. ' The body is
of Duralumin and the inlet and outlet’ connections: take: the ‘Air Ministry metal
coupling.: . . B

TESTS.—All indicators are tested to 15 1bs. per square inch.

WEIGHT.~ }"and §"=-7 ozs. approx..
B ke =175 ozs.
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V2 BSe 1/2B.5F

RELIEF VALVE

ABSE - FOR
*®  FUEL SYSTEMS
A 372

GENERAL,—This valve should be:placed as near as possible to the wind-driven
centrifugal fuel pump ; its duty is to by-pass all fuel delivered by the pump in excess
_of the engine requirements and prevent the pressure in the delivery system rising ',
beyond a predetermined figure.  The body-of the valve is in two portions machined
from *“Vickers Duralumin ” stampings. * Thelarge diameter plate valve and seating
are of brass, the valve being held on its.seat by an adjustable spring. . Springs‘can
be supplied to give any. pressure from: 1} to 10 lbs. per 'square inch. “The valve is
guaranteed to by-pass 150 gallons per hour, with a rise in pressure of not more than
10:per. cent: over. normal. ~The action of the valve can be readily seen from the

accompanying - illustrations.

All-four connections are screwed internally }”B S.P.; and can be adapted' to
take Air Ministry metal coupling by the addition of 'V.G:S: 241,

- TESTS ~All valves are tested to 15'Ibs. per square inch:
- WEIGHT —2 1bs. 2} ozs.; fitted with V.G.S. 241, =

. When ordering state pressure at which the .valve is required to work, and
whether it is to work in conjunction with a 2” or-3" centrifugal fuel pump. - :

34
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B.ES.A. FUEL FILTERS

A 202 similar to° A.G.S; 600

A1z, ,,{

601
602"

N
Ny
NA
N

B
Dossisren

B

Y

ity
glf\\\\éfx\\\'

Wi s Xy Z::fe Weight
ALGS. 600, |37 BS.P. | 4:661]2:6; 11051 11b. 4175 ozs.
AGS 001 Ty 6:15:1 2:6°1°1:95:1 1 1bi:Tozs, "
ALGS, 602 L3ty 9:7.1:2:7:1'2-07:1"21b..55 028

May be su;ﬁplied on'speciu,l reqﬁeal; with coarse gauzo for use ss oil filters.
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VICKERS HAND FUEL PUMP

(Lever Action) Mark IIT A 130

18-65

7.

vE B SR SUCTION.
‘(3 HOLES DRULED 64

Roe TN

A ___,,./’\

USES.—This pump can be used in various ways, viz. :—
(1) Auxiliary supply from main tank to gravity or service tank.

(2). - Inserted in the delivery side of a centrifugal pump pipe line to prime this
pump in cases where it is placed higher than the bottom of the main
tank. The special disposition of the valves in the hand pump enables
the centrifugal -pump to deliver through the hand pump, and both
pumps o be operated independently or together.

GENERAL.—The spump is of simple construction and comprises a barrel with '

upper and lower caps, a piston, piston rod, and lever action handle. The valves are
of the usual plate and knife edge type, the suction valve and inlet connection being
embodied in the base ‘and the delivery valve in the piston. - The upper cap carries
the. outlet. connection and. piston rod gland, the latter being packed with graphited
ashestos yarn. = The action of the pumpis quite simple ; the reciprocating motion of
the piston. causes the liquid column inside the barrel to move continuously in an

upward direction; due to-the non-return action of the two valves. The valves both

open in the same direction, and it is this principle which enables the pump to be used
as indicated above. - It will be:observed: that even when the pump is working on
suction lifts, the gland is never under the influence of that suction, and there is

therefore no possibility of air being drawn into the system.

PERFORMANCE.—This pump is guaranteed to deliver 60 gallons of fuel per
hour with® average working.
Typical Test Result :

Machine : - Vickers ** Vulture.”

'Hand Pump : - No suction lift, 11 ft. delivery head.
Duty': Main tank to. service tank through. approximately. 25 lin.
ft. of 1" 0./d piping, one cock and usual bends, etc.

Output ;- 70. gallons per hour with average working.

It is always advisable to use a foot: valve on suction lifts, and in this way lifts
of 10 feet are easily obtained. : i

CONNECTIONS.—The suction. and delivery openings are screwed 3" B.S.P.
internal thread. Half-inch Olive connections, or V.(.8. 241 (to fit Air Ministry metal
couplings), can be fitted as an extra.

It is seldom necessary to resort-to priming, but a boss is provided (tapped 1"
gas) for use when conditions make it essential.

The method of connecting the upper cap to the barrel is such that the inlet and

outlet connections can be readily displaced with respect to each other around the

axis of the pump.

DIMENSIONS. ) : :
Height.—Base to top of handle, 18-65". Stroke of pump, 3:ins.
Weight.—4 1bs. : -
Tests.—All: Pumps are tested for the above delivery and -are subjected

to an internal-air pressure test of 10'lbs. per square inch.
Pumps of all-brass. construction can also be supplied for use: on ‘seaplanes.

We also supply a Twin Coupled Hand Pumyp (A 150) with an output of 100 gals.
per “hour.

i
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VICKERS HAND FUEL PUMP

Direct ‘Action Type A 299

USES.—This. Pump can be used in place of the
lever action” type (see. page.36), and has the same
- general characteristics.

GENERAL.—The pump is of simple construc-
tion and comprises a barrel with end caps-carrying
the suction and delivery connections, a bucket piston
with rod: projecting: through a spring loaded gland
and a handle which may be of either the offset or spade
grip types.. The valves are of Rustless Steel of the
.plate and knife ed%e type. . The action of the pump

is similar to.that of the type described on page 37.
PERFORMANCE.—Will work under a suction
liftof ‘over: 10 ft. and. deliver to a height of over
10 -ft. . Will deliver: under ‘normal- conditions just- | -
over one gallon per minute when working at 55—60 2 ounier
strokes  per: minute. A delivery of two gallons per
minute can be obtained for short periods: we
CONNEGTIONS —The" suction’ and_ delivery §8
openings are: screwed 47 B.SP. internal ‘thread,  }” ‘Nt
Olive conmections or V.G.S. 241 (to fit Air Mmlstry Iz
- Metal Coupling) can be fitted as: an ‘extra. The: 3?2
complete pump can be secured to machine by ‘clips 4
placed round the end caps as indicated. ;‘(5
WEIGHT.—1} 1bs.
o TESTS —All pumps are tested for delivery and
are subjected to an internal An‘ Pressure of 10 1bs,
per square inch.
~This pump has been tested at the Royal Aircraft
Establishment, Farnborough; and we are permitted
to give the followmg extract from the official report il
B.2298, dated 26-1-27:~
The Volumetric Efﬁclency is very good—One Nyer
gallon of petrol was delivered in 55 Strokes:
The' following table shows  the mean results: - o
of the tests — : i
- Delivery. buctxon No: of Strokes Delivery Delivery
Head Lift required to | No..of Strokes | in galls. . |. press:: mean
commence per. min. in lbs.
feet feeb delivery. ; per min, per'sq. in.
5 2:25 7 60 11 3
5 2:25 7 106 2.0 Max, 16
- 1075 12 60 11 3
— 1075 30 20 :36 2

VICKERS CENTRIFUGAL FUEL PUMP

3 Inch. Mark IT*, A 126

DO Sl Wmamnlt

7

USES. :
w
@)
®)

)

Pumping direct from. main’ tank to:carburetter. : The non- pulsatmg
character of the delivery makes it specially: suitable for this purpose.
In modern high speed machines it is necessary to fit a special relief and
by-pass:valve in order to maintain the pressure within predetermined

limits: throughout the whole speed range.

Pumping from main tank to service tank.

A’ combination of the above systems, usually with an auxiliary hand
pump. - This pump is best fitted below or level with the bottom of the
Main Tank. * Tn cases where this is not possible it will be necessary o
fit'a hand pump: so that the:former may. be primed. With proper
precautions suction lifts as great as 10 feet may be adopted.

For General Description and Performance see next-page.
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VICKERS CENTRIFUGAL FUEL PUMP

Mark II*,

GENERAL.—This pum}i is of ‘the direct wind-driven type, the windmill and
impeller being mounted on the same spindle."- The spindle is of steel, case-hardened
and ground, and runs in hard phosphor bronze bearings, ' The volute casing is of

gunmetal and takes the suction and delivery connections. = The suction connection

15 adjustable and may be rotatéd round the axis of the pump and locked in any
position, - The nose piece is of *“Vickers Duralumin ” and carries. the ‘gland and
renewable: bushes.. -The gland, which'is ‘packed with-graphited asbestos’ yarn, is

spring:loaded ‘and a screw-down greaser is fitted to lubricate the outer bearings.

The complete pump is enclosed in a spun aluminium streamlinie case.

*

FIXING.—Four tapped bosses are provided on the volute casing. The suction
and delivery connections are serewed internally 1" B.S.P., and can be adapted to
take Air Ministry. metal coupling by the addition of ‘A.G.S. 627.

PERFORMANCE.—The pump is fitted as standard with a two-bladed windmill
suitable for all speeds from 45 to 120-m.p.h. - All pumps pass the following tests.

Delivery, 150 gals. per-hour a,ga.ixist 25 feet head at 3,500 r.p.m. (approxi-
mating to 72.m.p.h. wind) : ‘

Pressure test, 10. Ibs.' per square inch,
For other deliveries, see curve on opposite page.
The pump absorbs approximately + h.p.

WEIGHT,—Pump complete, with fairing and windmill 5 Ibs. 7 ozs.

This pump can also be supplied fitted with brake gear (A. 265),

/ \

VICKERS CENTRIFUGAL FUEL PUMP

Marg II*
3" IszerLEr Winpaarr No. 28083 (127 Dia. Prren 1-66 FEET)
Cory or TrsT AT THE ROYAL AIRCRAFT EsTABLISHMENT FARNBOROUGH 9.7-18.

Subject -—Vickers Mark II* Fuel Pump, with Special Bearings

This report details tests of a modified standard ““ Vickers ”’ centrifugal pump
fitted with plain phosphor bronze bearings instead of ball bearings, and a simplified
packing device to keep the pump spindle leak tight.

The pump, as received, was mounted in a wind channel, and ran a duration test
of 100 hours at 4,000.r.p.m. at its maximum full boreload of 8,270 pints per hour at a
delivery pressure of 4-4 lbs. per square inch. - The pump was then fitted in an aero-
plane and: flown for 75 minutes. It was then dismantled for examination of the
modified parts.- Finally, it was reassembled and run for another 4 hours in s wind
channel.

Both when starting and finishing the 100 hours run the spindle gland was tight
with no leakage, and the pump showed no signs of fuel leakage throughout the tests ;
the bearings and modified packing are very satisfactory. : The spindle friction is very
much: less than the * Vickers.’ pumps. previously: tested.  After the 100 hours run
the load necessary to just rotate the spindle was only - 375 ounces at 6 in. radius.

|

3 8 Tt
R \
8 ; Tl - R PRIMP. 3PEED] 4250 &7 2.
] e e i e '\\\ARB;’EED EXERR
TS ™ <
8 i SEE
et le S =
g Q T i B - HEAD ON Ponp sucngxfg%
| > F
29“\~, ~ ] - R +
= R Rt 0
w ke \\ - SH HEAD OX PuMp SUCTON+0.
o Ra ] IMP 3PEED] 3500 R PIA T~
; 3 . s KB s _\-\_\ i spHED: 74 Mon T | HEAD ON Pune Sucrion—6
w = -
&R D W b o
4 =1s “
< I P ] K
25 8 e % B R HEAD ON PUMP SUOTION+8
a8 : Tl "~ HEAD. OX PUNP. SUCTION +0
a g S ] R | : B B Hrap ON PUMP SUCTION—6
0 i o HUNP BPEEC) 2325 R.PIML
o) FEFCELT L= | MR SPED 43 MRy
‘ To=dui ol i po S EC L HaAD ON PuNP SUGTION+6
o ST 7 = _:‘g P HEAD ON PUMP SUCTION+-6
e R SN LT L HeaD 0% Pusp SUCTION--6
olo Rl b S0 NN A ol
. ¥ © BOO I poeey S0t P2O00. PR 1Y oo, Prias” PER: HOUR. :
”‘;ﬁ ‘o 50 oo 150 200 250, 300 525 GALToNS © PER - TOUR,: |
5 .2 .. ' DISCHARGE PER HOUR .
EF I Notz.—The Mark II* fuel pump with special bearings is the standard type
=REg ‘. ’now supplied: :
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VICKERS CENTRIFUGAL FUEL B [
| PUMP

2 Inch. Mark VL. A 163

= 5 2 ¥ VICKERS CENTRIFUGAL FUEL PUMP
10 ELF MARK VI
S =3 E§ 2" IMPELLER WINDMILL-N228083 (10:3/4 DIA PITCH 1-56 FEET)
L 2z= COPY OF TESTS AT THE ROYAL- AIRCRAFT-ESTABLISHMENT: FARNBOROUGH 15219
. 7 N\ape 2 . )
% 5 Drifled 74 : <
Ll 3 d D) @ PUMP |SPEED 4,300 RPM. AIR SPEED 100 MEH.
[ ‘ E [ g ™ wi ] .
2 Touvs : x B
g i a8
) s . Lugs for mounting ; ﬂ
BSH S
Sucttion connech;n!maybemrafed 3 a1 ‘
round axis of pump and locked atany .88 D13 o s .
° P"’” 37 7 ;:: ) PUMP |SPEED 31300 RP.M. AIR SPEED 72 MPH.
o :
0 N . R
: B o \ YHEAD ON PUMPSUCTION-10 NS
USES.—See remarks re 8 inch, Mark IT* (page. 39). N 7 : : ’ . : PUMP SPEED 2400 RRM. AIR SPEED 50 MPH
‘GENERAL.—Similar construction to 3 inch, . - . o 500 oo PINTS PER HOUR Y
: : o oo 150 GALLONS PER HOUR
INSTALLATION —Two lugs are provided on the volute casing.  The suction ‘ DISCHARGE PER ‘HOUR’

and delivery. connections. are screwed' 1”: B.S.P. and §" B.S.P. respectively, and can
be adapted to take Air Ministry metal coupling by the addition of A.G.S. 627.

PERFORMANCE .—The pump:is: fitted with a two-bladed windmill suitable

for all speeds from 45 to 120:m.p:h. "All pumps pass the following tests :—
Delivery—50 gallons per hour against 10 ft. head at 3,500 r. P- m. (approx.
72 m.p.h. “wind). L
Pressure test——10. lbs. per sq."inch. L
For other deliveries see curve on page 45. :
The pump absorbs approximately § h.p.

WEIGHT.—Pump complete, with fairing and Wmdmﬂl 21bs. 10 ozs:
SPARE PACKINGS.—10928. " Sheet I.
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VICKERS PIPE CLIPS

i

* CHAMBER FOR REMOTE READING
OIL THERMOMETER

‘ ' , VGS 611

- Tn modern aero engine installations it is necessary that the temperature of the
oil in the lubrication system should be kept under observation. - For this purpose,
it is usual to employ a Thermometer of the remote reading type which depends for
its action upon the expansibility of some volatile liquid such as ether.

0 There: are often difficulties’ encountered in: finding a suitable location for the
: insertion of the * pencil ” or cylinder in the circulation system since if the pencil is
directly inserted in the pipe: line, serious obstruction’ ocours. To "overcome this

Made from ‘brass strip; this clip

hﬁ's tl:xe advantage over many others difficulty Vickers (Aviation) Litd. have developed a small chamber, VGS 611, which
that:it can be used for a number of forms a convenient. unit and has been so proportioned as to offer no restriction to
pipes of different external diameters. the flow.

It is, therefore; well worth standard- ‘As will be seen fromthe illustration, the pipe branches are formed irtegral with
ising. : . the two parts of the chamber and are set at any desired angle to order ; thus

“VGS 611-45 2 denotes, as in the illustration, an angle of 45° between the branches

. Easy to fit; lasting a long ti -
Ry asting & long time which are 1" overall diameter with beaded ends.

and easy to remove, it will ‘save ) : :
money. in the long run. ) These units are subjected to a test pressure of 40 Ibs. per square inch.

The smaller illustration shews s method of supporting the chamber upon the
bulkhead by means. of & suitable flanged, fitting.

OF MOUNTING THERMOMETER
CHAMBER UPON BULKHEAD

& } THREAD . T0:SUIT
V.68 17 - Py : .
. S8 e B L o ) STANDARD ‘UNION f
@ 1 01 0-35 5-05 N 85 | X[
$ 2 B—2 056 10-15 ’ EE ) R / - S
3 22 R 1132 . e : e,
& 2 =28 |0 3 - 225 “\éﬁ THERMOMETER b
’ 4 24 07 15:8 : 301408 15 " PENCIL: : I—Jiwr' \
. a - : -] P o . '4._%1
@ Dimensions==Tnches. ] R 2 | f i
& | : T L3 8
& ‘ Z gl : ENGINE.
& i DIAGRAM: SHOWING METHOD

‘ ANGLE
i BETWEEN
= ~ : j ) " BRANCHES

44




VICKERS METAL COUPLINGS

FOR FUEL PIPES

Vickers Metal couplings replace rubber joints in the fuel pipes ; they conform

to British Air Ministry standards. ' Standard sizes of the assem
their component parts are set out in the, following tables. :

DURAL COUPLING—ASSEMBLY

Standard Union Body

or-similar- end fitting.

bled couplings and

Mark sl BB | cilec Db |ir e

External Dismeter of Pipe ... | f” 3 B ot IR 6 1"

YO

1:07

46

DURAL COUPLING—PIPE COLLAR

(V.G.S. 440)

~ S,
A, =
W ~ :
Mark gﬂ’ﬁmi Z X X w
of Pipe
A R 0325 | 0:25 0:155
B 1 :y3 044 1 0-345 | 025
BB % B 005237 ] 041511028
c ' 3 | 0mTs | 048 0:25
cc ‘,7, 3 0:65 054 025
D ¥ i 0727717 0% 0-25
E § 4| 0es| 0736 | 10-25
by k 3 k F 0-935°7170:86 0:25
G 3 5 1-085.7{" 098 025
H 100 [Tk 1-175° | -1-108° 17025

Dimensions == Inches;
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DURAL COUPLING—NIPPLE

DURAL COUP

X

(D)

LING—OUTER SLEEVE
- (V.G.S. 436)

(V.G.S. 538)
Z Y
4
X
Mark gfﬁﬁg Y X ‘
of Pipe
A 3 0-145 0:315
B it 0-208 0-38
BB k3 0252 05
C 3 0:318 05"
(4] % 0377 | 0.5
D P 0438 | 0.5
B § 0-575 05
¥ 3 0-7 05
-G ¥ 0-82 0-5
H 1-0 0945 05

Dimensions = Inches.

S| UL W
4
External
Mark | Diameter W U T R
of Pipe BS.P.
A 0:3317 ¥ 0-445 0-25
B b 0-451 S 05 03
19 T.P.L
BB & 0:533 Whit, Form |'0-63 0-3
0-60id
C s 0-589 3 057 04
14 T.P.L
cc T 0:659 Whit. Form | 0+6 044
075 ofd
D iy 0734 ¥ 062 094
B 3 0-811 3 0467 045
¥ S 0-95 ES 0:72 045
G T 1-098 3 072 045
H 10 1193 1:0 0.72 0:45

48

Dimensions == Inches.
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DURAL

(V.G.S. 537)

COUPLING—INNER SLEEVE

4
External . X
Mark | Dismeter Z Y w U T 5
of Pipe Mox. | Min. B.S.P,
oy BoL07 1044504410225 iy 0:45.|°0-06
B kS #0071 0-525 | 052 0345 ¥ 0:571°0:06
. o 19 T.P.L :
BB 5 #0-7670.6"" | 0.595 | 0:415 | Whit. Form | 0-55.|.0:06
g 6 ofd
C % §°10:82.] 0,717 0:705°] 0°483 3 05717006
14 T.PL
ce oo | w8 0:86| 0:82° ] 0-815-|.0-54 " | Whit. Form | 06| 0-09
<76 ofd .
D bt ] 0:87°10:92 1'0:915-| 0-605 3 0-62'.0-09
E § #0092 11:01 7 1.002 | 0:735 § 0:67:|/0:09
g F #.070.9701.1.° | 1.092 | 0-86 FS 072 | 0709
e z 000 ]1.37 | 1.202 | 0-08 3 0275101
H 1.0 Tk 1:00011:30, | 1-382:1'1-108 10 0:75.].0:1

Dimensions=1Inches.

DURAL COUPLING——ADAPTOR NIPPLE

(V.G.S. 438)

v M
Z W
7777 St
FExternal Y
Y Mark " Diameter 1V W X Z
- of Pipe ‘Max. | Min:
A kY 0134 [ 0-145°[.0:1°[.0-37 [ 0:20 | - &
B Py 02 0:208 10:1471 0:4-70-30 1 3
BB % 0:241 0:2621°0:1710:43 1042 |
C 3 0271 0:3181.0:19| 0461 0-45-1 "y
cC o5 03 ‘0'377 0-21:1:0:47:1.0-46 E
3 0-33 [ 0:438 | 072210748 | 0:47: |1}
E 004170575 10297 05 ] 040 | B
P 3 0-46. 1075103053 | 0:52 | 4
G 3 0:5710:82 [ 0371062 |06 | B
H 100 0:6171°0-945°:0:36. | 0-56 | 0-54'1" §

: Dimensions=1Inches:
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VICKERS

—

UNIVERSAL PULLEYS AND GUARDS

(Patented)

oo

This - pulley. unit has been ‘designed. to facilitate the runni;lg of wires for
bomb. gear ‘or for other light duties. - 4

The complete unit-can: be made up to contain from one to twelve pulleys,
and has a single fixing bolt.

The pulleys are 1'15 diameter ab the bottom of the groove which is suitable
for 5 cwt. cable.

The guards permit of the entry and exit of the wire at any convenient angle.

The complete  unit is made. of Duralumin with the. exception of the bolt" :
which is of ‘mild steel. ! :

VICKERS

SRR

I?dn :
o ® | | OLEO - PNEUMATIC
) . . N i
D ‘ : ;ﬁ
il SHOCK ABSORBERS
g : . ,
T T e : FOR
S S o ‘
AV =) @ ” . UNDERCARRIAGES
Y4BSE i : ‘ ) i AND TAIL SKIDS.
29, o ;
8owr 'LEFT LONG UNTIL ASSEMBLED 1 LEFT LOOSE
!N MACHINE - . . - i
MARK NUMBER' OFF WT, MARK : NUMBER OFF WT.
N¢ A B C D |BOLT | 0ZS. Ne A 8 C D |BOLT } OZS. ;
[ R PR T BT I 20 BT ¥ 1 B 20 - B 0 1 A [ R I o Y ]
el frle vy hisffel7lir]s]1|s |40
32 3l xpsiieo st 91| R |45
4|3 1 talr|wilzllolett o]l qls
slartis v lvizer|lfolv ] e lss 4
sl5 |1 et ]ulssirln]ti2l1r]lo]59

Dimensions=Inches
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VICKERS (Patent) OLEO-PNEUMATIC
- SHOCK ABSORBER

FOR AIRCRAFT UNDERCARRIAGE'
Component Parts.

A, Casing.and Ram,
B." Chamber, Oil. .
. Clip, Fairing, for Casing;
D. " Nut Ring.
E
F.
G

Plug, Qil Level, and Safety Lock.
Valve.
. Seating for Valve,
H."Nut, Packing for. Valve,
J. Cap, Valve, R
K.:.Washer, Buffer, for Qil Chamber,
T. “Ring, Distance, for Gland Packing.
M. “Washer for Packing Gland.
N."“Ring, Gland: =

~ VICKERS OLEO-PNEUMATIC
- UNDERCARRIAGES AND TAIL SKIDS

i

Plate 1.—Vickers Oleo-Pneumatic. Chassis.

Y 7 As fitted 10 twini engine machine.

The four. oleo units.are intérchangeable. One unit shown with cowling rémoved.

All aircraft must have some system:of spring suspension to take up landing and
taxi-ing shocks:  The vertical velocity of a machine on landing may vary:from 10
to 20 feet per second and the energy possessed by the machine at these speeds will be
considerable.:  If the machine is brought to rest rapidly, or.if, in other words, the
travel of the shock absorbing apparatus is short’ the stresses occasioned in the:
machine structure will be relatively high: due to its rapid deceleration. - Spring

~'suspensions of various types have been used in the past, such as steel compression: '

springs, rubber cord in tension, and also rubber blocks in'compression.; they arc all

- open_to the objection that; they are: heayy. when compared with the amount of

energy they can take up'; they ars of relatively. large dimensions and for that reason
are:-bad aerodynamically ; and, finally, these types do not readily permit of along
travel being given to the landing wheel, s

The Vickers system uses compressed air for. the resilient medium and all damp-
ing is effected by the use of an.Oil Brake. = The compressed air is retained in a steel
chamber and the working piston passes through an oil sealed gland. The construc-
tion of the Oleo-Pneumatic Unit’ will be readily understood by reference to’the
sectional diagram on Page 54. o : :

&
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constantly lubricated. The main gland is oil sealed and no air can possibly escape
at this point ; the filling valve is also oil covered, and this valve and the oil level valve
are .of -the needle: type and can be depended: upon to retain.the air indefinitely.
The gland on the stem of thefilling valve only comes into action during filling or
testing operations. - In:order to obviate the risk which might be attached to the

oil level valve has been interlocked with this part.:: It is, therefore, necessary to
remove: completely . the oil level: valve before’ proceeding to dismantle the unis.
The. working surfaces of ‘the air cylinder and: the piston are ground..: Initial air
pressures have been used varying from 800 to 1,000 lbs: per square inch, so that it

Plate 2.—Vickers Oleo-Pneumatic Chassis..~

See Plate 1.

will be" readily - appreciated how:adaptable this: unitis. : In this connection it is
interesting- to. note. that the maximum initial allowable. pressures on compression
< ‘rubber spring suspension systems is of the order of 250 lbs.

per square inch; so that for a given load the cross sectional
“_area of the rubber column must be at least three times that
of the piston in the: compressed: air system. - With regard
to the principle on which this system works, it: will:be seen
that any inward movement of the. piston will- compress the
air and, since: the initial ‘and: final volumes of ‘the air are
known, the increase of load due to increasing ‘air pressure.
follows a definite law, and can be illustrated by the accom-
panying curve,. and: further,  that - under these conditions
it is practically independent of speed. : [ —

"By choosing appropriate initial and final air. volumes a large degree of lateral

PRAY ~resurg

purmias
FRSIGH

air load and is always striving to return to its extended position.

The construction is extremely simple, there are few moving i)arts, and these are

removal of the main gland plug whilst there is still pressure in the air cylinder the

“'the speed of the machine falls away in coming to rest

. the cylinder. ' This space is filled with oil which passes T Taaves, of PISTON

. When the piston is forced inwards the oil is forcibly ejected by the entry. of the
Brake Ram and caused to pass into the interior of the air cylinder through the
annular orifice.” This orifice is of relatively small area and the velocity of the oil
through same is very great and. consequently gives rise to a high pressure in.the.
chamber with a corresponding retarding effect on the piston. The oil brake converts
the excess energy. of the landing into heat. ' This heat appears in the oil and is
immediately dissipated by radiation from the exterior of the unit.  The amount of
energy which the oil brake is called upon to deal with; and the retarding ferce which
it exerts depends upon the speed at which the piston moves. - If the piston is pushed
in :gently the retarding. force. of the. brake will be
negligible..  The form of the brake ram is carefully HARLoAD
calculated to provide the necessary retarding force as

Arsency vesTROYID)
N OH, BRARL

and may be illustrated by the accompanying diagram.
With this combination” enormous- quantities of energy
can be absorbed and . dissipated without over-stressing
the machine’ structure. - The  outward movement of
the piston is’ controlled by an-oil dashpot of simple
type, which acts as follows :—

enERGH
oF A

Assobato
HCurEaRTR

NITAL
10A0

As the piston: moves inward an,a.nnulér space is :
formed between the piston head and the lower part of

freely through holes in the piston head and around:the
plate valve, which is: suspended:from the piston head.
‘When the piston commences to move outward the plate

Maximum :load imposed " on
structure will “not usually ex-
ceed 125 times the mean load.

stability can be given to the machine when  taxi-ing.. The piston is always under .

valve closes and traps the oil.. The rate of return of the

piston s controlled by allowing the oil to pass back to. the air chamber through a
small hole in the plate valve. : The speed at which the piston returns is sufficiently
great to enable the wheels to meet recurring shocks in taxi-ing, but not sufficiently
great to cause bouncing. - The main gland is self adjusting, and is packed with special
fings which areabsolutely oil tight. The complete unit can:be supplied with" end
connections o suit customers’ requirements, and ‘it is' intended that it should be

“mounted in'such a manner. that it is only subjected to axial loads. The unit will
-function satisfactorily in any position from an angle of 457 to the vertical.

These ‘units have been made: with: pistons ranging from 17 to: 34" dia., and for
initial and final loads having a range of between 1 to 3'and 1-to 5.~ Complete under-
carriages embodying these units have been designed and manufactured for a weigh
as low as 3:5.%; of machine fully:loaded. :

The units for tail skids are generally of similar construction to those described
above. S

All enquiries for these units should be accompanied by the following information :—
(@) Total weight of aircraft; fully loaded.
(b):Number of units per machine.
(¢} Initial load. on one unit, ;
(d)"-Maximum permissible load on one unit fully compressed.
() Maximum: permissible travel or stroke of plunger.
(). Position of unit in undercarriage.
(9): “Vertical landing velocity of machine.
(h)The number of machines for which units are required.
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VICKERS STANDARD OLEO-PNEUMATIC

SHOCK ABSORBER UNITS

ENGLISH - MEASUREMENTS

ke

; 11 Stroke | Dim. Weight
’%%)‘e Min. iMax. Borgy Iniﬁes 4 DB L Um%etlbs.
153 0} 1600 156% 1230 | 1.5 9-9:{1-0 2.1 |1-4] 675
156 0} 1600 31212 |76-0 {15 12-9 110 2.1 |14 7.5
159 0| 1600 -468%12 | 9.0 | 15 15:9. [1:0 2-1 (1.4 825
2031 1610} 2900, 186X L2 | 30|20 160611711 5 5:35/1-90 9-6
206°| 1610|-2900 -312x 12 | 76-0°} 2.0°] 6:0[22°05|14-7 |15 4-45/2-35/1:0| 11-0
209 11610} 2900 468 L2 | 9:0.|2:0.| 0.0l28:08/17:7: 115 4-452.351-9] 124
2012-| 1610( 2000 -626%L2°[12:0°] 2:0°[12:0/34-05[20-7: [1:5 5|2-351-9| 13-8
253.172010| 4500 ‘156x121° 3:0:26 17:56(12:6612 0| 2.7-]2.4) 132
266.|-2910/ '4500( | 31212 | 6:0 | 2:5 | 6.0]23-55{1565/2 :0 2.7:12:4] 1535
259:|.2910] 4500 ‘468X T2 | 79:0 1 235 | 9-0[20:55[18 6520 27124/ 17-5
2512 | 2010|4600 02512120, 2°5 {12-0[35-55(21 -65(2°0| 2 2.7 12,41 1965
306451016600 | 312X L2 60| 3:0 | 6:0124 65[16:06(2"0[ 2 3024|230
309"} 4510/ 6500 B teanie 970 ['3:0°{ 9:0130"55(19:65/2 :0) 3.0 [2-4 267
3012414510 csoopz (626 L2 1 12:0713-0°112.0|3655(2266(2:0 3:0 |24 30:5
356 |-6510| 8850 2 312x121160.1'3%5 18:1 1275 3.3512:01.92.7
350 6610} 8850 40812 | 0.0 {815 21°1:(2°6 5:5-13:35/2-9] '37-6
35121 6510|8850 625512 112:0] 36 52411275 7715-5.3-35(2.9|- 425
406-| 8860[11550 | 31212 | 607 40 18:9 {275 5.7 13-55(2-0|7 44-9
409" | 8860{11550] - | 468K L2 {9:0°1 4.0 219 12:5] ¢ 5:3:|5.7(3:5512-9] 49-75
4012°|° 8860(11650) 626%12.1:12:0 | 40 24.9:(2.5 5:3 16.736512-9] 546
456:111560|14600 312%12 1 60 45 19:512°5 5:83/5.:95/3-85(2:9| /555
459 11560114600 AB8XLL | 90| 45 995125 5-83!6:953-85/2-9 610
4512 |11560/14600 6265 L2 1 12°0 | 45 25.512.5 5: 513 :852:9| 665
506, |14610/18050 ‘312x1216:0.1'5:0.| 6:0/28-2510.812:5 6 4.8 12:9
500 |14610|18050( | 14683 L2 | 0.0 ] 5:0.| 9:0/34:25/22°8 |25 6: 48 12-9)

5012 |1461018050]: .| 625 L2 | 12:07] 5.0 4025|258 |25 6 4.8 ]2:9]

*LI = The range of initial londs in Ibs. for which the unit can be -used,

12 = The final load'in 1bs. which. the unit will carry.: 12 should not exceed L1 x4 and may bo as low as Ll X 3

Energy. = The ‘maximum energy. in’ £t. 1bs: which the unit can absorb,

requlremente

This figure  can' be reduced’ to. meat,
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VICKERS STANDARD OLEO-PNEUMATIC

SHOCK ABSORBER UNITS

METRIC DATA
typo 2 lro| muengy | 4 | B loln|E| Foje|m|s| x| por Dot
No. | Min. | Max. R : kgs.
153 0 726 -048x L2 | 98:0]76-0| 360/262(25-5| 30x 15| 68:5] 58-0/106-5| 63-5(35-5(. 3-1
166 0| 726 095 L2 | 38-0{152-0{ 516/328(25-5| 30x 1-5| 68-5| 5801065 63-5(35-6] 3-4
158 0] 726 148 L2 | 38-0(228 0| 665/405{25 -5{ 30x 1-5| 68-5| 58-0{106 5] 63-5{36-5[  3-74
2031 730 | 1316 <048 L2 | 508} 76:0{.410]29038-0 45)(:115 82-5 71-5{113-0( 59-5{48:0f 4-36
208 | 730 1316k 095 L2 | 50-8|162:0|- 560(374/38-0{ 45X 1-5|: 82-5| 715|113 -0 59-5/48-0| - 5:0
2091730 13’15‘ -143x 12| 50-8i228-0| 710145038 0| 45 1-5| 825} 71-5(113:0 59-'5 48-01 - 6-65
2012 | 730 {1815 191 L2 | 50:8(305-0| 865|626[38-0 46X 15| 82:5| 71-5(113:0{ 59-5:48-0 " 6.3
253 11320 12040 048 L2 | 636 76:01-4501320161 -0 55 x 1-5/103-0 89:0{122-0| 68:5{61-0| * 6-0
256, {-1320 | 2040 -096 % L2 |63 :5/1562 :0( 600/397/61 -0 653 1:6{103-01. 89-0/122-0| 68-5/61-0{ . 7-0
2501 1320 | 2040 143 L2 | 6352280} 7560|474/61 -0 66X 1-5{103-0} 89-0|122-0 68-5(61-0 . 7-95
.2512 1320 | 2040 191X L2 |.63-5 30501 0001660(61-0| 55 1-5/103-0| '89-0(122-0] 68-5161-0| 8.9
306 1 2045 | 2060 1 i | -096% L2 | 76:2(152.0| 625/423(51 -0 T0x 1-5|115.-5 102-5{129-5| 76-0(61-0| - 10-4
300 | 2045 | 2950 é -143% 1.2 | 76.21228-0] 775(600151 :01:70x 1 -511155{102-61129-6: 76 -0|61-0; "12-1
3012:[ 2045 | 20560 gﬁ 1191 x 12| 776-21305 0] 925/675{61:0].70x 1-5{115-5/102 -5/129.:5) 76061 -0 13-8
k 3'66; 2055.|-4010 [ | 005 12| 89-0{152 0| 675/460/63 5| :80x 2-0[136.:0\121 :0{140 -0|" 85:0|73 5| . 14-85
'369 12065 |- 4010 1143 % L2 | 800|228 0| 826(635/63 :5| 80x 2-0{136:0{121.0/140-0|*85.0(73-5| 17-1
3512 12056, | 4010 191 L2, | 89-0[305:0| 0801612163 -5, 80 2-0{136:0/121 -0|140-0 850736 193
406 | 4015 1-5250 1005 L2 |1016(152-0] 695480163 5| 90 2-0{148-5134 '5{146:0]. 80-0{73 -5/ 204
409.| 4016 | 52560 143 L2 [10176{228:0| 846/666/63 -5) 90X 2:0|148-5{134 -5/145-0:90-0|73 -5} - 22-6
4012 | 4016 | 65250 191 % L2 [101-6/305:0{1000(632(63 5| 00x 2-0{148-5/134 +5|146:01 80-0173 5| 24 -8
456 | 52565 | 6626 095X 127|114 :3{152-0} 710(495(63-5/100% 2-0/162 514801161 0| :07:5/73-5{ 26.2
459 | 6260, |. 6625 ~143$< 1.2: 1143208 0| 860(571/63 -5/100 x 2-0[162 5148 -0|161 -0f 97..5(73 5] 27-7
4512 | 6265, | 6626 191 X L2 |114:31305-0{101 +5|100 X 2-0/162:5{148 -0|151:0{ 975173 -5{. 80-2
506 | 6630. |- 8200 :005 X L.2(127-01152 0| 715/504]63 -5|116 X 2-01176-0/161 -5(1675]122:0/78:5
5091 663018200 -143 % 1.2°1127-0/228 0| 870(679(63:5/1156x 2 -0{175:0/161 -5{167 - 5(122-0|73 -5
5012 | 6630 | 8200 191 1.2:{127:0{305 -01C -5{115% 2-0{175 -0{161 -5{157-5(122 -0(73-5
L1 == The range of initial loads in kgs. for which the unit can be used. :
L.2==The final load in kgs. which the unit will carry. L2 should not excsed L1x 4 and may bo. as low as L1x3.

Energy == The maximum energy in kg. motres which the unit can absorb.

requirements,

This figure .can he - reduced - to meet
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Plate 4. Vickers Oléo-Preumatic Chassis,
Testing the Air: Pressure.’

Plate 6.—Checking the Air Pressure after
having blown off the excess oil,

A light portable hand air pump is_available for use in connection with these
units. '

There is also a manually operated two stage pump.of larger capacity for aero-
drome use.

Theée pumps are fully described in pages 65 and 66.

The Vickers Oleo Units are sent.out fully charged with oil and air to the pressure
stated on instruction plate, and. are ready for installation. Attachments can be
provided to take a light Duralumin fairing, but the design of the latter is best left to
the customer. Some protection should be given to the piston against sand’and grit,
and this may consist of an extension of the fairing, or may be a light leather. gaiter.
These. tnits require very little attention in service. There is no possibility of the
air escaping if the valves are securely tightened, therefore the only leakage which can
take place will be the slight film of oil which serves o ubricate the main gland: " It
‘may therefore be necessary o verify the oil level and pressure at periods of say three
to- four months. This operation is extremely. simple when carried:out with the
special Hand Pump, and should proceed as follows :—

~Connect the pump tothe filling valve and raise the pressure in the ‘pipe line to the
nominal pressure in' the air chamber; the filling valve should then be opened by

© unserewing same half a turn. - The air chamber is now in communication with pipe

lins and pressure gauge, If the oil level valveis now gently unserewed, air.or oil will
be blown through the hole in this valve, and will give an indication of the conditions

_existing inside the'air cylinder.: It'will probably be necessary to insert-a small
““quantity of oil, and this is readily carried out'by pouring s quantity of: Vacuum:

P.924 01l (Machine Gun Oil), into the reservoir at top of pump and continue pumping

“ When oil commences to flow from the oil level valve it should be firmly closed and

pumping contintied until the gauge shows that the normal pressure has been reached.
The' filling valve: should then be’ closed, after which the pump is disconnected.

~Finally make all valves safe and replace dust cap.

Tt is essential that the piston be fully extended when the unit is being. checked

" for oil:level and air pressure.  All:units are:given a proof test during manufacture,

and no attempt should be made to:increase the initial air pressure for: which the
units were. designed, and which is stamped on the instruction’ plate, without
consulting the manufacturers. : : E
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Patented in
- Great Britain, Nos. 568/1915 11664/1915

Explanation of the zictidns:off'the Gear, and
- the advantages to be derwed from its use,
’ ,together with a few notes.on its care and
©upkeep 1r%ser‘vzce . /

‘f‘

T M‘VRef‘: Oleo/l (July, 1928).
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All communications “to be addressed to:

VICKERS (AVIATION) LIMITED

Saae —
VICKERS HOUSE, BROADWAY, LONDON,. S W.1. ‘ :
Teleplwne :  VICTORIA 6900.
Telegrams : “VICKERS, SOWEST, LONDON"” ) ‘ e
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"*Plate 7.—As fitted to the Viking Amphibian
and machines of Scout type. )

In Amphibians the fairing is of copper and acts as .
a water rudder Co

T

Press, Lid., Broadway Buildings, London S.W.1.  {46417)




Plate 1.—Vickers Ol
-g As fitted to

i, . 7
The four oleo upits are interchangeabl

Al aircraft must have sf I o
~and taxi-ing shocks. Lhe ver n- lancf 3 'may vary ©
from 10 to 20 feet per second and the energy possessed by thé. machme at these =
speeds will be consxderable If the machine s brought to rest rapidly, or if,
in other words the: trayc;l of the shock absorbmg apparatus s short the stresses
occasioned in the machine structure will be relatively high - due to its rapid

celeration. Spring suspensions. of various types have been used in the past,
ch as steel compression springs, rubber cord in tension, and. also rubber
blocks in compression ; they. are all open to the objection that they are heavy
n compared with the amount of energy they can take up; they are of
e ahizely large dimensions and for that reason are bad aerodynamlcally and,
3 'éﬂy, these types do not readily permit-of a long travel being glven to the
= landing, wheel. :

The Vickers System ‘uses compressed air for the resilient medium and all It
damping is effected by the use of an Oil Brake. The compressed -air is retained '
in a steel chamber and the working piston passes through an oil sealed gland. - ‘
The’ construction of the Oleane; 2 1Init will be readily understood by g
L

reference to the sectional diagram on Page 2.

onstructlon is extremely sxmple, there are few movmg parts and
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to retain the air indefinitely.  The gland on the stem of the filling valve only
comes into action during filling or testing operations. In order to obviate the
risk which might be attached to the removal of the main gland plug whilst
there is still pressure in the air cylinder the oil level valve has been interlocked
with this part. It is, therefore, necessary to: completely remove the oil level
valve before proceeding to dismantle the unit. The working surfaces of the

Plate 2.—Vickers Oleo-Pneumatic Chassis.
See Plate One.

“air cylinder and the piston are ground. In the illustration (Page 2) the piston 1s
shewn near the hmxt of its outer and normal position, and the air pressure is'such

that acting upon the dla b. 01L the piston B gives a load sllghtly m exc:ess3 of the
static load.  Initial air pressures have been used varying from 300 to 1,000 Ibs.
per square inch, so that it will be readily appreciated how adaptable this unit
is. In this connection it is interesting to note that the maximum nitial allow-
able pressures on compression rubber spring suspension systems is of the order
of 250 Ibs. per square inch so that for a'given load the cross sectional area of the
rubber column must be at least three times that of the piston in the compressed
air system. With regard to the principle on which this system works, it will

be seen that any inward movement of the piston B will

compress the air and, since the initial and final volumes

of the air are known, the increase of load due to increasing
~air pressure follows a definite law and can be illustrated
s by the accompanying curve and further that under these

conditions it is practically independent of speed.

FENAL PRESSURE

By choosing sppropriate initial and final air volumes
taver.or Pisvon a large degree of lateral stability can be given to the
stways under air load and is always

machine when taxi-ing. The piston T
striving to return to 1dts extended position.

When the piston B is forced inwards the oil at Bl is forcibly ejected by the
entry of the Brake Ram C and caused to pass into the interior of the air cylinder
through the annular orifice formed at H. This orifice is of relatively small
area and the velocity of the oil through same is very great and consequently

A

Page Four .
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gives rise to a high pressure in the chamber Bl with a corresponding retarding
effect on the piston. The oil brake cd&@gﬁs the excess energy of the landing
into heat. This heat appears in the oil and is immediately dissipated by
radiation from the exterior of the unit. The amount of energy which the oil
brake is called upon to deal with and the fgé:tarding force which it exerts depends
upon the speed at which the piston Bémioves. If the o
piston is pushed in gently the reta ‘W*M{ng_se of the
brake will be negligible. The foxfﬁaiy e brake ram
C is carefully calculated to provide fRe necessary
retarding force as the speed of the machine falls away
in coming to rest and may be illustrated by the accom-
panying diagram. With this combination enormous
quantities of energy can be absorbed zid ?dissipat_ed
without over-stressing the machine structure. The

« /ENERGY DESILOVED
IR Ol BRAXE

piston head and the lower part of the cylinder A. ~Th
oil which passes freely through holes ii

to move outward the plate valve closes
of the piston is controlled by allowing th , > A Chamber -+
... throug’s a small hole in the plate valve, ed at-which the piston returns =, -

" 1s sufficiently great to enable the “"Wﬁ&‘é:i's. to meet recurr%g shocks m taxi-ing,
but not sufficiently great to cause bouncing. The main gland is self adjusting
and is packed with special rings which are absolutely oil tight. The complete
unit can be supplied with end connections to suit customer’s requirements
and it 1s intended that it should be mounted in sucha manner that it is only
subjected to axial loads. The unit will function satisfactorily in any position
from an angle of 45° to the vertical. ’

These units have been made with pistons ranging from 1” to 31" dia. and
for initial and final loads having a range ¥ between 1 to 3 and 1 to 5. Complete
undercarriages embodying these units have been designed and manufactured
for a weight as low as 3-5% of machine fully loaded.

The units for tail skids are generally of similar construction to those
described above.

All enquiries for these units should be accompanied by the following
information :— *

Total weight of aircraft, tully loaded.

Number of units per machine.

Initial load on one unit. ,
Maximum permissible load on one unit fully compressed. -
Maximum permissible travel or stroke of plunger.

Position of unit in undercarriage.

Vertical landing velocity of machine.
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A light portable hand air pufnp is available for use in connection with I
these units. :

There is also a manually operated two stage pump of larger capacity for I
aerodrome use. ) i

These pumps are both fully described in our Accessory Catalogue, pages ‘ |
22 and 23. '

‘ - The Vickers Oleo Units are sent sui-fully charged with oil and air to the Ay
7 ‘ pressure stated on instruction platg™and are ready for installation. Attach- J
ments can be provided to take a light duralumin fairing, but the design of the
y latter is best left to the customer. Some protection should be given to the
! ~ piston against sand and grit and this may consist of an extension of the fairing
or may be a light leather gaiter. These units require very little attention in
service. There is no possihility of the air escaping if the valves are securely
tightened, therefore the only leakage svhich-can take place will be the slight film
" of oil which serves to lubricate the mais gland. It may therefore be necessary
to verify the oil level and pressure at periods of say three to four months. This
operation is extremely simple when carried out with the special Hand Pump
and should proceed as follows :— - ~

e

I

Connect the pump to the filling valve and raise the pressure in the pipe
line to. the nominal pressure in the air chamber ; the filling valve should then .
" be opened by unscrewing same half a turn. The air chamber is now in com~ :
_ munication with pipe line and pressure gauge. If the oil level valve is now .- o R
gen'glykunscrewed airjor oil will be blown through the hole in this valve and will ... :
=BTVE AT nidication oF T onditions s nside the ait cylinder. it will”
. “probably be necessary to insert a small quantity of oil and this is readily carried *
out by pouring a quantity ‘of Vacuum-P.924 Oil (Machine Gun Oil), into the -
reservoir at top of pump and continue pumping. When oil commences to
flow from the oil level valve it should be firmly closed and pumping continued
until the gauge shows that the normal pressure has been reached. The filling
valve should then be closed after which the pump 1s disconnected. Finally

make all valves safe and replace dust cap

‘It is essential that the piston B be fully extended when the unit is being
checked for oil level and air pressure.-7All units are given a proof test during
manufacture and no attempt should be made to increase the initial air pressure
for which the units were designed, and which is stamped on the instruction
plate, without consulting the manufacturers.

VICKERS OLEO-PNEUMATIC CHASSIS

_ COMPONENT PARTS. .
¢ £ .
A.—AIr_CYLINDER. JU————— ==GransNur (Valve).
e~ © 7 B —SUPPORTING RAM. e K. —NEgDLE VALVE. Y,
C.—Forg for Do.  Fits over axle and connects - L.—Dust Car. G
Radius Rod. : # MO Levir Prec.
D.—Neck Rinc oF GLAND. N.—Rabius Rop, with swivel fork.
E, G & H.—Pacrinc Rincs. " O.—Bracine CabLE, with turnbuckle, dead-
F.—Granp Cap. o eyes and- plates.
[.~—Sarery Lock. . ; P—Axig, complete with universal joint
[ sleeves, caps and screwdown greasers.
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Plate 4.~~Vickers Oleo~-Fneumatic: Chassis.

Testing the Ar Pressure.

Page Seven




" VICKERS OLEO-PNEUMATIC
o SHOCK ABSORBER

(PATENTED)

GENERAL ARRANGEMENT

G ' (Sectional Diagram)

THIS ENG'MAY BE FORKED
TO TAKE A UNIVERSAL JOINT

A—Air Cylinder machined from
- High Tensile Steel. Bar.

- B.—Piston.

C.—O1l Brake Ram.
® D.—Main gland with self-adjusting
packing. p—

E.~~Return dashpot valve.
F.—Filling Valve.

© 1 " G.—Oil Level Valve.
ARl H.—Safety Lock.

FTOH w3

HOHLS.
MUNITY
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VICKERS OLEO PNEUMATIC SHOCK o VICKERS HIGH PRESSURE AIR PUMP
ABSORBERS . | i »

Single Acting

Method of replenishing air and oil by the use of @ siandard compressed air botile Single Stage

in lew of @ pump. A 599
\ ‘ | This - pump - has-
I . been specially
S : : ; developed for charging
LA the Teservoirs of
] : ) Oleo Pneumatic Shock
- ’/;&3113%’:[10 SHOCK ABSORBER . ’ Absorber Umts, and

can. . be'  psed . for
pressures. up-to:800 Ibs.
‘i per square inch.

AR RELEASE VALVE il FILLER FLUG,

£ OIL LEVEL VALVE,
AlR VALVE,

. It is very. com-

- pact - -and  relatively
“light,”“and ‘can’ be
carried | on.  aircraft
for emergency -use.

OLED ISHOCK
Snsodath SWAVELLING JOINTS

- The .delivery -valve
is of Immaculate Steel
(Rustless) hardened
and 'ground. e

29-60VERALL.

ﬂﬁl\f’[l i

. The. piston. pack-
“ing:. Vis" i of . special

design - and ‘can be

adjusted  for 'wear by
.. wing nut on handle.

The “body of* the
pump is air' cooled and
an - oil ‘seal 'is" fitted
above delivery valve.

COMPRESSED MR STORAGE 8TILE.

| ~FOSMON It
AMRTO CLIO SROCK AZSOABER.

i 2%/ 20195
W%

Lubrication of the
piston is carried out by
compelling the entering
air. to: pass. through an
oil-saturated - cotton
wick: .

Having connected the device as shown in the diagram, a measured quantity
of oil is inserted in the swivelling chamber and the plug is secured. - By inverting
the chamber and opening the Stop Valve on the Air Reservoir the oil in the swivelling
chamber will be forced into the shoek absorber cylinder ; the air pressure can then
be raised to the desired figure, after which the air valve on the shock absorber may
be screwed home and the gear dismantled.

The:pump can also be used to'inject small quantities of oil which are poured into
the. barrel after the plunger has been withdrawn. i

" A connecting pipe and pressure gauge are supplied.”
WELGHT —6 1bs. complete.
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VICKERS HIGH PRESSURE AIR PUMP

Two Stage (Aerodrome Type) A 219

VICKERS ¢ NON-RETURN VALVE

FOR COMPRESSED AIR MAINS

28-0 -l

A 608

C0! AlR
STORAGE BOTTLE [

ATl | .
oA
| |

41-0

L

LENGTH OF STROKE. 3-0.
MAX: PRESSURE ' 1200 LB3/3Q.IN.
3 WEIGHT (wirHouT BAsE)= 34 L85,

i PRESSURE: GAUGE . I ! . ;
f.,.ﬁe} : .
= |
This pump is. for use in connection, with the air and. oil teplenishment of Oleo
Preumatic Shock: Absorbers and is for aerodrome use. .
The; compression is-carried out in- two:stages which gives high efficiency and
enables air pressures up to 1,200 lbs, per square inch to be easily obtained.
~..The ‘whole  unit-is: mounted on.a wood base whichalso: carries the pressure
gauge. - The operating lever is conveniently placed for use by one or two mechanics:
The valves are:of Vickers Immaculate Steel (Rustless), hardened and ground,
and. can be readily removed for inspection. :

WEILGHT 34 1bs. without: base.

e

This non-return Valve should be inserted:in the Pipe Line betwe‘ennthe Hand
Air Compressor A594 (see page 68) and the Air Reservoir as-an additional safeguard
against loss of air. =N SR
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VICKERS DUPLEX AIR COMPRESSOR

TO GIVE PRESSURES UP- TO: 200 LBS.. PER SQ. INCH
FOR" ENGINE - STARTING

A594

The difficulties :and .uncertainties. encountered in starting.the: average aero
engine by direct: cranking; ‘are ‘too well known to need elaboration. - The trend
towards high powers and the inaccessibility of some engines, adds to these difficulties.

Startmg by means of compressed carburetted air is a great advance over the
earlier method and the use of a motor driven air compressor (ground equipment)
“:makes engine starting the certainty it should: be.

This essential ground equipment is not always available in the case of forced
landings; and in any case, it is advisable to have the aircraft.so equipped that it is
mdependent of outside aid, provlded thls can be done for a reasonable addition of
weight:

The Vickers Hand Air Compressor takeés over the duties of the: motor pump

and-weighs 93 1bs. " It is a very compact unit and can be mounted in any position
convenient for operation.

The dlsposmon of the twin cyhnders and the mechanical action adopted enables
theload on the hand lever to be kept within reasonable limits at all times:

The pump throughout:is made from. hght alloy castings: and: forgings and has
steel cyhnder liners so.that the Initial high efficiency may be maintained.

In order to reduce the number of parts and to secure absolute reha.blhty in
action, the usual inlet valves have been replaced by ports cut in the cylinder barrel,
These ports are uncovered by the piston at the end of the suction stroke.

The only valves necessary therefore; are the discharge valves which are of the
duplex ball type and are mounted in the discharge branch of the end covers:

The provision of two discharge valves: per cylinder independently ‘operated,
in.series, makes for absolute reliability of action.

. “The lubrication of all the working parts: takes: place through the main axis
bolt, the crank and connecting rods being suitably drilled.

The inlet ports are protected by gauze covers and the exposed working parts are
protected by a Willesden canvas cover.

This Pump:is guaranteed to raise the air pressure in:a standard air bottle of
390 cubic inches, from 0 to 200 Ibs. per sq inch; in'10. minutes, when operated by
two men, workmg alternately.

‘When only one man operates: the. pump;-the times are. as follows :==100 lbs.
per sqinch in:3 to 4 minutes, and 200 lbs. per sq.inch in 12 to 14 minutes.

““An:engine of approximately 500 horsepower: usually can’be started when the
pressure reaches 75 1bs. per square inch:; thus, 4 to 5 starts should be obtainable
with one charge of the air bottle when charged to 200.1bs. per 5q. inch.
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VICKERS POTTS OIL COOLER

FOR AIRCRAFT
(Oil Cooler, ‘Standard, Air Ministry- Type A'325)
(Ewerise PaTENT. No, 285,524 (25040/26)
(ForpieN PATENTS APPLIED. FOR)
1. PURPOSE.

Owing to the high powers developed by modern aero engines and the necessity -

for: cowling as. much' of ‘the engine as possible, the heat. which is imparted to the
lubricating oil in its journey through the engine cannot be readily radiated from the
- crankease. Tt then becomes necessary to adopt other means for reducing the
temperature of the oil before it is returned.to the engine.. The best method of doing
thisistoinsert a special oil cooler in the pipeline:between the engine scavenger pump
and the tank. " The: Vickers-Porrs OiL CooLER, having comparatively low aero-
-dynamic resistance; .can be.placed in:the slipstream of the air screw or. other

convenient place. Tt is used largely in aircraft for the British  Royal Air.Force, and -

in forelgn countries,

2. ‘CONSTRUCTION. = ]

The Vickers-Potts Oil Cooler consists,
of a series of hollow fins threaded on two
tubes and arranged for series ﬂow, i.e.;
through each fin or element in turn.

A by-pass valve is inserted between the
inlet and outlet pipes, to provide an alter-

 native path for the oil when smrtmg from
cold, ‘and to prevent excessive pressures
on the fins. =

The ' intérnal construcbion of‘ the
cooling element is* such: that: the oil is
exposed in thin layers to the cold surface
“of the fins ; also, the spacers between the
fing break up the low of the oil by eddying,
and. thus: cause rapid transfer” of “heat.
The "external space betweéen ' the fins,
which' space s increased by the local "
flattening of the latter; enables the air to
pass freely between them without causing
undue’ drag. (air: resistance).: (Se\e, HP,
drag figures, para 7.) -

w2 The genem,l arrangement, with dimensions; of Vickers-Potts Oil- Cooler is
;‘shewn on, pages 72 and 3.

3. CAPACITY.

The cooling surface per fin is appromma,tely 145 square mches (930 square cms.),
a.nd the reduction of temperature of the oil in passing through one fin:will be from 1°
t0 6° C accordmg to the rate of. ﬂow and the tempemture of the air.

The Vickers-Potts Oil Cooler can be supplied with from 3 to 13 fins, to suit a.ll
engines from 250 to 800 horse-power, workmg under various conditions, and to permit

of the: oil being returned to the engine at a temperature of 70° C. Larger engines

may have two coolers in, series.

The rate of flow of oil through cooler at various pressures and temperatures

is shown on’ page 78.

The most suitable unit for any installation can be mdlcated and guoted for on
receipt of the following particulars :—

(a) Horse-power of engine.
(b) . Extent to which engine is enclosed by cowling.
(¢)  Quantity of oil delivered by pump in gallons per minute or litres per
minute.
{d) . ‘Velocxty of air over cooler.

4. INSTALLATION
The unit may be mounted in any suitable posmon near the engine, and can be

~arranged so-that the air flow is along either the major or minor axis of the fins.

The -installation  of cooler on an aircraft fitted with Jupiter ”’ air-cooled
engine. is- illustrated on page 70.

5. TESTS.

Each Vickers-Potts 0il Cooler is subjected on.completion to an internal test
pressure of 25 lbs. per square inch (1-75 kgms. per square cm.).

6. *WEIGHTS. :
Weights, complete—3 fin unit 8:5 lbs. (3-85 kgs.)
By iy 9078, ()
Ty MR, (628, )
S » 14 » (6-35 ,, )
L., 00,1605, (757, )
13,05, 20025, (9:6. -, ')

7. AIR:RESISTANCE,.
Drag of Vickers-Potts Oil Cooler at100 m.p.h., with air flow along major axis
of fins, expressed as horse-power ;—
5 fin unit, 1-16 h.p.
Ty 1467
Qi gy 1079 0y
1L 020
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VICKERS-POTTS OIL COOLER , - VICKERS-POTTS OIL COOLER:continued
: FOR AIRCRAFT . ‘ " MerRic DIMENSIONS.
(Oil' Cooler, Standard, Air Ministry Type A 325)

¥ PLUS & CORNECT
FRESSURE oxist FOR TEs1,

TARL 04T Pt & CONRECY
PAESSURL GAUGE FOR IESE
PURPOSES OHLY SCREW B uy

» rusposes : e
g;’ . Kub'&:., @@ @ ’ U "05 DNLY, SCREW w8' 85 F g Si
; i .
ey - (@ r—‘ Lkrﬂ . D_HJ L/
H M ! 2 - ) Ectign MAOLCH AU U]_‘L_‘i 8l O -
K I Lo ; B s AL 3 z
°
NOTL 15 MPONYM&!WYI}A.Y{’AMS ‘e &Y :E %
R - p . o g
+ POLITIONS SHOWN . w
“ x
o %
- =
y [e} 4
s)= . o
dfg
‘b‘ R
Ll
U SUEEh, :
i :
R CENTRES, 3048 CEHTRES
oy
Al
. £
N
‘ L0 l { . ! . Gy Azl )
Mezk | 04l Cooler with 3 Fins & Reliof Valve | - Dim. E-13%” | Dim; P84, Mazk |- Oil Gooler'with 3 Fins & Relief Valve: | Dim. B-50" . | Dim. F-207-1
5 » w Bin » » no G3%” o H-93" 5 »” B e e o (=905 » H-247-6
7 " w1 v b JB" » o K-1137 N N T RN G FE181 o K-288.1.
9 » P PR » L6} w M-1217 : ’ : -9 g " i » L1714 i M-328-0
11 » » 11, n ”» » o N-84" wo O-143F" | : 11 [FRELEE § ) " . o N-220:6 o "0-369
13 w130, N s P-9Y” o Q1637 : . 13 s o o P26, Q4095
Cooler Tested to 20 1bs.. per sq. inch. ; . ‘ Cooler Tested to 1:76 kgs Jem?
Relief Valve set to By pass at 16 lbs, per sq inch, . Relief Valve set to By pasg a1 -05 kgs.fom®,

72
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VICKERS-POTTS OIL COOLER

FITTED WITH SPECIAL SPACING RINGS A3z2s..

L
3
A325 | Length {-No. Spacing o
Mark | Mark | of Ring &
No. - { of Tube | Fins | " required »
v E .
3/5 53| Pt80-A326 Lo SR ML
: 3/1 ki 3 | Pt. 93-A325
BT 5 | Pt. 89-A325 :
5/9:: 9 5| Pt. 93-A326 !
719 ) 7.1 Pt. 89-A320 \
L 11 71 Pt 93-A325
9/11- 11 9.1 Pt 80-A325
9/13 13 9 | Pb.93-A325"
Description A Dim.. | Part No.
2 Element Spacing Ring 23" 89-A325
4 Element Spacing Ring 3 93-A326

In the mounting of the cooler, ocoasions sometimes arise in which the inner
fins are brought very.close to the cowling with a great loss in cooling. = To overcome
this difficulty coolers can be supplied in which 2 or 4 of the inner fins are replaced by
a distance piece. R .

Existing coolers of standard type can be readily converted by the use of these
spacers” and longer main ‘tubes. : : : i

4
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; VICKERS
OIL COOLER VALVE LIFTING GEAR

“VARTABLE CONTROL

SCHEME - “B.”

Whilst an_oil cooler is an admitted necessiby in modern aircraft with' high
powered engines there are times when it is necessary thast it should be short circuited,
e.g.; when flying at high altitudes and during the initial ! warming up ”’ of the engine
on the ground. s To enable the oil cooler to be cut out at will, two schemes (A and B)
have been developed.  In scheme ‘“ A (which is adjusted on the ground before
flight) the bypass valve is opened by.a rod inserted. in the' cross connecting. bypass

- tube.. ‘The amount. of valve opening and the consequent relative flow through the
“cgoler and through the bypass is determined by the length of the rod. -

In Scheme £ B 2 similar ‘means: are provided for opening the -bypass %alve,
but the control can be operated at any time even during flight, the amount of opening
being capable of fine control between minimum and maximum. :

This method of control is readily adapted to existing coolers.
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VICKERS-POTTS OIL COOLER
(Oil. Cooler,  Standard, Air Ministry Type A-325)
" INSTRUCTIONS ‘FOR ASSEMBLING.

This Cooler consists of a number of fins assembled on two paralle] tubes, and so
arranged that the flow of oil takes place through the fins in series. - This series flow

is ensured by-the special openings. in the fins and the manner in which they are

assembled. . Inspection of the sectional drawing A.325 on page 72 will show that

the entering oil passes along the central tube and emerges from a series of holes.into -

the first fin, then along the fin, and at the other end the oil leaves on. the opposite
side of fin and passes along the second and so on, finally leaving the last fin and
passing into the outlet tube. . In 'order to ensure that thé fins are correctly assembled
on the central tubes and to assist the inspection of the finished article, & letter O is
embossed at one end of each fin on the side corresponding. to the large opening or
transfer: port, S

If & complete cooler is placed with the central tubes vertical and the inlet and
outlet connections on. top, and if the fins are examined at the outlet end, the embossed
O will appear as follows :— .

Topfin ., N . 2 O on top

Second fin . ., 4 5. bottom
Third . .. ve 0 Uy, top. Mark 8
F?urbh . 55 -5y --bOBEOM
TFifth - top. Mark 5

Sixth A K . 2 5. bottom
“Seventh .. . .. v top. - Mark 7
Bighth . . LS, bottorn

Ninth Vi o .. L 2.5 bop. Mark 9
Tenth o o .. s 550 5 - bottom
Eleventh' .- i L o » s top.  Mark 11

The correct order: of the fins. is important, - If a fin is incorrectly assembled
there will be a serious restriction of the oil flow,

When the fins are assembled on the central tubes, it is important to observe that
the duralumin spacers are central before finally tightening the end nuts.” When a
new. group: of Fins'is about to. be assembled, it is advisable to clamp them together
with the special steel bolts supplied. The use of these bolts allows of a greater load
being applied than could safely be obtained with the light steel tubes, and the parts
being thoroughly bedded together will make a good joint on final assembly.

In order to.safeguard the fins against excessive oil pressures when starting
up on cold oil, a Relief Valve is fitted between the inlet and outlet pipes to bypass
the oil when the pressure in the inlet pipe exceeds 15 lbs. per sq. inch {fins are tested
to 25 1bs. per'sq. inch).
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VICKERS-POTTS - OIL  COOLER—<continued
(For reference numbers see drawing on page 72).
ASSEMBLY. :
The recommended method of assembly is as follows i

- The various components are -collected in. accordance. with Schedule for the
size of cooler it is proposed to build. - The cap nuts 25 are screwed on the tubes 57
etc.; leaving say one or two turns for final tightening and the various fins and spacers
are slipped on in the order shown on drawing and. finally the . inlet and -outlet
connections 27 and 33 are screwed on, before 33'is brought in line with 27 the by-
pass tube 31 should be inserted, the nuts 35 and A.G:S.711-H and collar A.G.S.709-H
having previously been assembled in order shown.

The olive A.G.8.713-H is now inserted in the bellmouthed end of tube and the
whole is swung into line to engage with 27. - The nut A.G.8.711-H is now screwed
up and the gland formed between 35 and 33 is packed by coiling several turns of
asbestos graphite packing round the tube: 31 ; the nut 35 may then be screwed on.
(Sée note re use of special steel bolts).

The Relief Valve operates inside the outlet connection33.and is supplied set

and sealed and does-not call for any:adjustment.

TESTING. - = i
“The only tests necessary on the completion of the cooler are :—-
(2) 'Frow TrmsT. = :

The. cooler:should be: connected to a tank containing Hot Oil which
should be allowed to flow freely through the cooler entering at the inlet and
the. temperature of the fins should increase in turn commencing with the

B fin furbhest from the inlet and outlet connections:; this.will prove that there
: are 1o restrictions and that the fins are assembled in the correct order.

(b).. PrEssurs TEST.

~'The outlet end of cooler should now be closed with the special plug and
nut’provided and the pressure in the tank supplying the Hot Oil shofld be
increased to 25 1bs. per sq. inch.  The exterior of the’ cooler should be
wiped clean and an inspection made forleaks ; any leakage between the
fins and spacers can-be Temedied by tightening nuts 25. after: oil pressure
has been released. It isunlikely that any faults will 'be found in: the fing
as'they are tested during manufacture, but should any suffer slight damage
they can be made good by soft soldering or the fin can be replaced.

The tag on clip 83 is provided for the final stamp of the inspector.

Should it be necessary at any time to add two elements to an existing cooler it
will be necessary to change the central tubes to the next size and to add the additional
fins with the indieating O in the positions called for on table, -~ Each additional fin

will require two spacers 17.. y

Should it be necessary. at any time to verify the freedom of the relief valve this
can be done by unscrewing the plug A.G.S:216-A. on 27 and inserting a length. of
3" rod when the valve can be eased from its seat.
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(in kg/amnz and Ibs.isq; in.)
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- PRESSURE AT 'INLET

'VICKERS-POTTS OIL COOLER

(Oil Gooler, Standard, Air Ministry Type A 325)
Flow Test through 5 Fins in Series

Oil (Castrol R) at various temperatures and sustained inlet pressures

b

T ks

FLOW PER HOUR

(in Litres and Gallons)

VICKERS
CENTRALIZED
BOMB RELEASE
~ CONTROL

(English Patent No. 300,218)
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VICKERS
'CENTRALIZED
BOMB RELEASE

CONTROL

(English Patent No. 300,218)

The congestion in ‘r}he,pﬂot’ksk é,nd observer’s ‘cockpits of modern uircia.ft, due
%o the installation of ever-increasing quantities of various types of gear, has made it
imperative to produce a special type of bomb release control.

The new type- of Vickers Centralized’ Control embodies many novel and dis-
tinetly advantageous features over the older patterns, in that :—

(1), It is very compact and enables any number of Bomb Cables to be localised

n. & minimum of space, and the bombs t6 be released by means of one
control handle.

(2)-The ‘bomber is enabled . to select and ' release. any single  bomb, or
alternatively any number of hombs in salvo, without unduly diverting
his attention from his sighting apparatus.

(8): - The release * pull”” is reduced to s minimum.

(4). It is 5o designed that the bomber is enabled readily to ascerfain the number
and types of bombs already released:

The following combinations are in production, and others can be readily made
up. to-customer’s requirements —

REr. No, DEscmrION; WaxrcaT.
A.615 Four-Way 2 1bs.” - 8 .0zs.
A.389 Six- 3,

A402 0 i Geliige sty

»

The Light Release ” Control, included in the following, is for dropping bombs

from the *“ Light Series ’* Rack, which carries four practice bombs or, alternatively,

20'1b. high explosive bombs.

Rxr. No. DESCRIPTION.

A.602 Four-Way-and Light Release 3 lbs. 14 ozs.

A.388 Six- -, »n
A.366 - Seven-,, [TRR

WEIGHT.
3,6,
4 23 ! 9 iz

]

Vickers Centraliged Bomb Release Co'ntral‘ (4~way Type, with  Light Release ’T—UATGOZ)
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Vickers Centralized Bomb Release Control
(6-way Type—A.389)

Quotations will be submitted on receipt of enquiries, which should mention the types and
quantities required and the type of bomb. carrier in use.
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VICKERS

STREAMLINE WIRES

“AND :

SWAGED TIERODS

WITH FORKED ENDS

Specialising in’ the' production of streamline wires and swaged tierods, we can
supply. these.in any specified lengths, dimensions and othér .conditions laid down, by
the British Engineering Standards ‘Association.  Special wires will be quoted for
upon receipt of {ull particulars of sizes, lengths, quantities ete., required.

“ANTI-CORROSION Coating. ~All finished wires and fork ends are cadmium coated

by.an approved process, coating being no thicker than 0.0005 inch.

All wires are ‘marked with Specification and Part. Number; together with the
approved inspection stamp, - i

i.e., & 2 B.Al wire 545" long will be marked, 5 W. 3—112/54+5",

Wires to millimetres sizes having the same sections can.be made to order:
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[ 5 W. 3_ January, 1928, ]

{Cancelling B.S. Specification 4 W, 3.)

FINISHED STREAMLINE WIRES
: (SCREWED)

NOTE —When ordering. finished: streamline  wires,. only the. Specification. Number,
Part Number, and the required Quverall Length to the nearest even half inck should
be: quoted. (If the calculated length ** A " (see. sketch) be not an even inch or
half-inch, then the nearest half-inch above A should be quoted).

A L z ]
LKLY
=1 Bma Sl
) = TTIT
P -

' : : : A="P.2"
‘Where P == Caleulated: Pin Centres. i
and " Z == Figure shewn in Table below for the respective sizes of Wire:

: VALUE - Z,
For-Plain Forks to:B.S. Specification 2 SP.:3.
. Size of Wire Z : Size of Wire Z :
« in. i in,
4 BA. 107 $in. B.S.T. 2:09
2 BiA. 1:31 Fin 2:33
% in, B.S.F. 15871 g 267
Fingy, 1:56 S ng, 2:81
Fy iniil, 1-86 #in oy, 3-00
Ssin 2.04 Fini, TN

:"The: Figures for 'the Maximum ! Qutward** ‘and-* Inward » adjﬁstment (X and: YY), which
correspond with the above values for Z, are given in the following Table -~ >

B
B

T;ypa‘ of | Ad: 4 20 i Foing | e ing | B
End just-"1"B.A: | B.AC | BSE,|B.S.F|BS.F.BS,
Fitting. | ment

B 3T 0 il 38 | Y i
ok B AT R A E

bf
B

Plain iny in, i in, in, in in. in, in; in, in. in,
Forks: to: | X g
B.S. Speci:| (=¥)1.0:63.{0:59 | 0-72 | 0-65 [ 0:75 | 0-76.{ 0-81| 0:87.[ 0-93 { 0-0 | 1-00 | 0-98

fication : :
28P.3

Abstracted by permission:of the: British Engincering. Standards

1 om B.8. i fon 5. W. 8., official copies of which can
be obtained from the Secretary. of the Associalion,’ 98, Victoria Streef,
Westminaler, S.W.1, price 8d., post free.

[ 5 W. 3 January, 1928 ]

(Cancelling B.8. Specification 4 W.'3.)

STREAMLINE WIRES—contd.

EaMprss :— .
(1) Suppose that for & } inch wire the calculated leﬁgth AP = 8L1 fuches.
The, finished length ** A to the nearest half-inch above is 61 -5 inches, and :
should be ordered thus ;.—

' B.8. Specification 5. W. 3, Part No. 314, 47615 in.”

)

(2} - Suppose tfaat Jor a:Fs inch wire 4 = 520 inches,
Asthis length is not belween an even inch or half-inch it may be quoted

as the ﬁnisfwd length thus :—

 B.8; Specification. 5 W, 3, Part'No. 512, * A 620 in.”

S Abatracted: by permission’ of the British Englucering. Standards
‘Association from B.S. Specification & W. 8;: official copies of which can
be obtained from the: Secrstary of the Association, 28, Vicloria Street,
Westminster, S.W.1; price 8d., post free:




[ BW. 3 sewiry, 1008, ] T STREAMLINE - STREAMLINE WIRES—contd. [ 5W. 3 vonary, 0. ]

(Cancelling B.S. Specification 4 W.3.) W WIRES— contd (Cancelling B.S. Specification 4 W. 3.)
R
, i Overall Length of Blank | Size: 2 B.A. )
i i : 1b.
b,]hread. S S| RH. Thread: —1 Ultimate Tensile Strength 1'.900
poanpongnn *} ‘l s oT Thread.:. 2 B.A. - D == 16 inches,
: o 8 Oval: W= 02566 inch (min.) ;. T = 0064 inch (min.) ; R = 0.384 inch; r== 0-014 inch.
0-50 inch{nen 171950 inch (mdx) Aren.of Oval == 00126 aq. inch: (min.) ;: 00142 sq. inch (max.):
040 ineh mnd |- [*7 0-10 inch{min}
——yy - AR AT DN RN e, S
5 5 pritpin e g . For “A" Lengths For “A” Longtha
imi . ‘ B Overall between Part B Overall between
03 Quinch B8 {For limil seeTable) Ig*;f Leogth No. Longth
-0 ! . ! 3 {With Limitas) . | of Blank {With Limits) |ofBlank -
A+0otinch k. Min: Max. Min: Max.
‘ \ Inches Inches | Inches'| Inches Inches Inches | Inches | Inches
‘ : . . . . 1185 | 116 | 1185
Norg.—The term * shoulder” is used to define the point § at which the section of the round end o z igé ?72 +0 ]gg 1'17 igg %gg i}llig +g o | 122:5 119 122-5
begins to change to the oval shape of the. blade. , SR i o {25 . K E g [2 126-5 123 1265
E ) SCHEDUILE. o’y . N 5 - : ; |.108 11-6 18-5 15 186 1301 1195
Size : 4 B.AL Ultimate Tensile Strength : 1,060 1b. ead : No. 4 B.A. == 1:5 inches. E. 5 - 2. 123 1305 197 1305
Oval: W= 0:192 inch (min.) ;- T == 0048 rch (min.) ; R == 0288 inch; ‘£ 2= 0-011 inch. 104 11597 1o PRSI - 48 o DO Bl RO B
Aren of Oval = 00071 sq. inch (min.}; 0-0085 sq. inch (max.). g 106 | 23.5 (=5 30.8 27 30-5 133 1815 20 1385 135 138.5
For “A’ Lengths : For‘‘ A”! Lengths : - . 5 X 130 1425
Par! B Oversll: |- 7% Part B Overall v - 107 |.-27-5 34-5 31 34-5 (1" 1347| 1365 142-5
No. Length betweon No. Length bobweon 108 |- 31.50H0 ot 335 | 35| 38.50| 136 | 139.6 40 ol 1466 | 143 1465
(With Limits) | of Blank i (With Limits) .| of Blank o 109|356 425 30 42-5 (171867 1435 150-5 | 147 | 1505
: Min, Max. .’ Min. Max. : :
. 110 30:5 0 465 43 465 137 ;21475 +0 164:5 151 1645
Inches Inches | ‘Inches | Inches||: ' Inches Inches |-Inches. | Inches : : 111 agp L 10 50-5 47 5051|1381 1615 Ty | (158:5 156 1685
1 3.6 o 105 7 10:5.7 0281 1115 o 118:6 115 1186 WOLIZ AT T 5405 51 5451 -139- 1555 1625 169 1625
2 7:5 p 7P ] 1aes u 145120 1 1156 40 12206 1 110 | 10205 . S :
3 116 18:5 15 18:5 30 118-5 126-5 123 126:5 : ~113 516 o 585 56 58:5 14071716981 4o 166:5 163 166'9
41185 ‘225 19 22:5 11 31 {12867 ¢ 1305|1277 | 1305 : 14| 65:5 +1 og | 625 59 625/ 141 [168:5 5T 1 '170.5| 167 | 170-5
51195 b0 26.5 23 26-5°11°32°: 11275 +2,0 18451 1817 134:5 ; . s | 9.5 665 63 66.5| 1421675 17461111 | 1745
6 235 305 27 30-6 33 181:6).77 138:6 135 1385 S .
7 276 +0 34:5 31 345 34 135:5 0 142-5 139 142 -5 . f11e 83-5 0 705 67 705 143101716 +0 178-5 176 178-§
8.1 3Ls bt gp 35 38:5°(|357| 139:6 i2~0 146.5 | 143 | 146+ 17 1-67.5 +l sl s 71 745 || 144 | 17605 1O 1 1ga.5 | 179 | 18205
9 36-5 42:5 39 42-5 36 143:5 1506 147 1605 118 L6 )T 785 ki) 785 146711795 1865 183 1865
10 39:5 +0 46:5 43 46:56 37 147-6 0 164.6 161 1646 b : :
148500 60:5 47 50:5 1| +88 11515 i».o 158:5: |- 7165 | 168:5 : 119|765 82:5 79 82:5 {140 183-5) 190-5 | 1877|1905
12914155 545 51 546180 165:5 ) T2 162:6°] 1697 ] 162:5 120 1279.5 0K N 8650 83 86-5° (" 147" | 1187:5-»7p ] 104:5 1101 |:194-5
13 615 40 585 55 - B8-5 40°71.°159:6 10 166:5 163 1665 121 83.51 905 87 906111481 1815 1085 195 1985
14 1555 bHD L ) hees 50 62511 411 163:5:0 T 10170.5 | 167 7 |7 1705 }
167 | 59:6 6865 63 665" | 42111675 451U 1A 1221 875 Lo 94°5 91 0461 140 | 196:5) Lo 2025199 | 2025
16 63:5 0 70:5 67 70-5 43 1715 40 178:5 175 1785 123 915 +2 0 085 o5 985 150 1995 o0 2065 203 2065
171 67:5 ,F0 g 71 7450044 Tss LS| 1895 L1 | 18e 5 . 124°] 955 102°5 991 102:5 ||.-161 [ 2035 210:5 | 207.| 210'5
18 715 785 75 78:6 45 179.5 186-5 18311865 :
19107557, 82:5 79 82:5./1 46 | 18357 o 190-5 1870|190 5 : 1250 199-57 " 106:5°1 103 1066 || 162 | 207:5Y | ¢ 245 | 211 | 2145
20| 795, L 865 83 86:5 | 47 .187:6 -0 | 104671 191 1045 i 12611035 +2.0 110:5° | “1107. " 110-5 1153 | 21154 N 218571 215 [ 218.5
211835 90-5 87 90-571| “48° | 1915 198-5. 11957 -1°198°5 : 127 | 107.5 [ 1145 15111 | 1345|154 - 216:5 292-5' | 219° | 2225
22 87-5 +0 945 91 94-5 49 1955 Fo 2025 199 202:5. <
23 91-5 9.0 9851 95 985 50 199-5 90 2085 203 206:5
24 955 102-5 09 102:8 51 203:5) 7 210:5 207 “210:5% i Gy i A
2198 o | 10651 103 | 1065 || 82 | 20757 o | 2145 | a1 | e | Atosidoiraced by parmission of the Briish Enghieering, Standards
26:71.103-5 8.0 1105 107 1106 63:1:211-5 2.0-| 218:6 216 2185 © ; be obtained from the. Secrelary of the' Association, 28, Vicloria. Street,
271 1075 1145 111 1145 b4 216:5 ) 7 2225 219:°[::222:5 Westminster, S.W.1, price 8d., post fres,
Abstracted by permission of the British Engineering dasociation from B.9. Specification 5. W, 8, officiul copies of 1ohich :
; i-gan be ogtairmi Jrom the Secretary of the Association, 28, Vicoria Street, Westmnater, 8,W."1, price 84, post free.
86 87




STREAMLINE WIRES-——contd." ' STREAMLINE WIRES—contd.

[ 5 W 3 January, 1928. ]

(Cancelling B.8. Specification 4 W. 3.)

[ 5 W 3 January, 1928. ]

{Cancelling B.8. Specification 4 W. 3.)

Size : gy inch.
Ultimate Tensile Strength : . 2,600 1b.
Thread: g% inch, B.S.F. D ==1-8 inches,
Oval:’ W == 0-301 inch {min.}; T = 0075 inch (min.);. R =='0-451 inch; r == {017 inch.
Arca of Oval == 00174 8q,"inch (min.); '0-0191 sq. inch (max.).

Size : } inch. B
Ultimate Tensile Strength : 3,450 Ib:
Thread : } inch, B.S.F. D = 1-8 inches,
. £ Oval i W == 0:348 inch (min.) ;T == 0087 inch (min.) ;. R == 0+522 inch; r== 0019 inch.
Ares of Oval = 00233 sq: inch (min.) ;- 0-0250 sq. inch (max.).

For “A” Lengths . For“A” Lengths For* A Longths For * A"’ Lengths
Part B Overall between Part; B Overall between Part B Ovorall between Part B Overall between
No. : i Length No: . o Length No Length i No. Length
(With Limits): | of Blank - (With Limits) ‘| of Blank - “| (With Limits) | of Blank (With Limits): | of Blank
Min. Max. Min. Max, N Min. Max: ; }\ﬁn. Max.
Inches Inches. | Inches :|" Inches Inches Inches | Inches™| Inches Tnches TInches | “Inches: | Inches : Inches Tnehes ™| Inches’ | Inches
E) B S 11 76| 11 28 15 +0 19| 115:5 00 35 11 7 1 floses sy o | e 1s:s | e
20211 L0, 16 1ons [015 | 299 ) ses LS 1 ies ) nigs | oes 3020 s b0l s e [ Te [osee b Hsis b g fas L s 1e8
203 | 11°5 19015051010 | 230 1 1195 12712357 127 203 115 0% 10| sis e | B30 et T 1277171286 127
204 | ~15:5 23 1957 ag osl | a0 18171019751 181 411506 23 1005 | as || s [ ress s ers s
205 |- 19:5 L0 27771 hegis b car |l es | oy, 5}4‘0.0 13511315 | 135 %05 | 105 $0. 27 e | on |l Bae L aers bED ol s 1as | o136
206 | 235 31 275, |31 -l 233 1315 139 [213575°] 130 3067 a3i5 8 30 s e | sse basris )T 13911186767 | 189
207 | 2116 FIC R N0 R Tl 5T g T 143 | 189°5 | - 148 27 30" 5 34 1437 139:57] 143
9 3072745 36 316 35 3341355
208 |-31:5 b 10 390 35:6 1 a0 || 2850 1305 HD L aer d aases | day 3081315 £ 10 39 365 |30 Bes | 1seis D 1ar | 1436 |1
2009|3575 4373905 [ a3 |l 036 | 14375 16171147257 161 300 | 355 770 4371305 [ 7as || 336 | 143:57 7 1617|1476 161
2107|7395 a7 s ar | esr s 155 | 1616|165 Jiagis g aas | cw | ser e 165 1 16157 | " /165
211 | 435 05 sl ars s sl eas 151~5}i°40 169 | 16575 | 160" ‘ S Bl 5L | ams | gL |l 338 1516 A 1m0 o5 |- 100
212 4715 56| s15 | as || Ba0 | 1656 163 | 16950 [ 103 . g Slne s 65| 616|565 1| 339 | 166767 16| -169-5. | 163
213+1 6155 50| 556 |60 || 240 | 15975 16711635 | 167 Calas : 5 20| 167 7]163:5° | 167
: 0 ) 5 . 31311 615 5011565760 340 | 1595
214 55»5}:*_1.25 63 16050063 2t 1eis MO e | 1ers0| i o 314 | 55 00 63 | 505t ese {34 | aeais s RO ame b eTs |
2157 | 696 67 63:5 67 242-1-167-5 175 117050175 o S 315: | poipf1i20 67:7] 1685 67 34217167 5 175 171570175
216° | 6375 S A T R T e YC R BT )W 17901 175:5° | 179 : e ‘ 5 . 343 5 5
0 7 5:5 . . 3167|563 qrileies T || sa3 s 179 717 175:5[ 2179
217 |75 76 1kt rs | oas 175-5}:';3,0 183117957 183 ; ' 317 | 675 b0 750 | cmus e sae | 1mees VO 1sa | 1weis | ves
218 {715 7975050 |79l 2as Lo1Te 5 18711835 187 BT B S s e e T el e e 187118357 187
219. | 76.5 837 70571 835 1| 246 | 18305 191 11875 |- 101 : o a0 | mey L 83| imesse |t ss || 460 | 1835 R IR Y I N - Y. SR B 71
220" |7 79:5 }__1 T A I~ IR YT 187~5}i° 195 7171916 195 g , 300 | 7905 sh0 o gy s er || sar pasTs pES 105 | 100 166
221 | /835 o1 | sTs | o 2as | 10106 199171955 | 199 j i . c3ap | eeas RIS or o higras oL i aae | 1l THE 199:| [195:57 199 ¢
292 | :/87.5 95 91.5 951 2401955 203 |.199-5 |- 208 o g0l grigh 95 15 95|\ 340" 10675 2037171995 1208
223 91-§1jg>0 29910 950501 09 || 260 1095 ¢ F0- | 507 m03ep | 20y ' 23| orapl0 b ge b ggie - aa Il 3o | 19956 B 207 | 2035 | 207
224 | 955 10371079951 0108 || 2517|2035 21| 20757 | A1 - a24 | 055/ =20 N or03 ) 995 | 0m | 81} 203060 211 [ 207.5 | 2
295|995 107171035 107 |\ 252 | 2075 216402115 ] a1 : . SV ; 5 2 : 2
o 5 Silise5 | igg: 107 |7 103:5 | 107 il 8520 | 2075 16 1211501215
2267 103-5 o |l roms || 288 | a1's A0 |29 atss | aip o 306 | 10315 LH0 n | aors |l ass et bhS e a1s .5 | alg
207 1075 15 Ll | 1150 | 25| 2155 ¢ 203 17219:5" | 923 : : 3o7 11075 =20 s s ||| 3se | 21s 6 9223 |7 219.57 : 293
hbucted by permusion o the Brish Bupineering Sandart : . - S et D permisson, of the o Bt i
cial coptes of awhich can K ¢ iatton from: i 5 W3, afficial copies o/ whick can
obtained Ihts 'S retary. he As . ; : 2
W:n! "l;l‘l;l’ m{rgr;zv e pn‘fz’&g pg,‘ft }1 swmtwn, 28, Victoria-Street, f s ; ‘ %m%zr’/g% t{.:;piggg:ypg{ ;’rwu Afxocmtwn, 28, Vicloria Street,
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J RE . ; _
; [ BW. 3 Jonary, 102, ] STREAMLINE WIRES—contd. ‘ STREAMLINE WIRES-—contd, [ BW. 3 Jonuary, 103, ]
. (Cancelling B.S. Specification 4 'W. 3.) (Cancelling B.S. Specification 4 W. 3.)
ET ; . .
| ‘ |
‘; Size ¢ .inch. . : Size : - f inch. .
1 Ultimate Tensile Strength : 4,650.1b. ) . "Ultimate Tensile Strength :: 5,700 1b.
i Thrend : - inch, B.SF. D = 1.9 inches. . Thread : s inch, BS.F,. D = 2.0 inches.
? Oval: W= 0-404 inch (min,) ;. P = 0101 inch (min.) ;. R == 0-606 inch ; ' == 0-022 inch: . Oval: W= 044 inch (min.} ;T == 0-11 inch (min) ;' B = 0-66 inch ; r==0-024 inch,
;; Area of Oval = 0:0314 sq. inch (min.) ;- 0-0338 8q. inch (max.), . - Area of Oval = 0-0372 89, inch {min.);” 0:0400.1q. inch (max.).
i
|
i . For * A" Lengths : For“A” For “A” Lengths For “A’” Lengths
| Part B Overall botween Part B. .| Overall o b‘:,,;”elgflngms : Part B Overall | . " between Part B Overall between
{ No, NS Length No. Length No. . Length No. L Length
z {With Limita) . | of Blank g (With Limits)" | of Blank| g o (With Limits) - {of Blank (With Limita) . |of Blank
1;‘ . Min. Mox. Min. .| Max. ! : St . Min.- |- Mex. ) h{jn. Max.
| Inches Inches [ Inches | Inches Inches TInch I o Inches "Inches | Inches:|:Tnches Inches Inches | Inches. | Inches
(‘% 01857 11-5 8 115 || 428 | 11157 195 201]?5 Ilnlcgh? . 501 | 35 1145 8 1051|528 [ 111-5) .y 119:5 {11617 1195
‘ 402|075 0 1505 12 15-5 | 420 | 115-5 69 123571207 [ 1285 502 (. 75 '“?25 155 12 15:5"|| 526 11625 p7Fg | 123571 7 1207 | 128:5
[ , 403 | 11-5 19-5 16 196 || 430°| 119:5 ) 720 1275 | 184 | 1oms o O O TR N Y Y P 19:5° |7 16 19:6 (| 630:].1195 127:6 | 124" | 1276
| 404 | :16:5 23-5 20 235 || 431 | 1235 1815 {12 : . ‘ . 504 | 15:6 235 20 23.5: (1631|1235 1315 1287 | 131:6
405 | 19°5 j‘?5 27:5 24 275 | 432 1575 +g 1355 135 }%2 [ . 505 19:5 W £0. 2735 24717 27.50] 7532 18755 ig-o 185:5. 1327 {1355
406|285 315 28 315 | 438 18150720 L 130.5° | 136- | 1395 . : 5067|235 70 315 28 3L:6 || :633: (11315 139:5 136 1306
407 | 727-5 355 32 35:5 | 434|135-5 1435 {7 1 . : “lsor 218 #1365 32 35-5 |1 534113525 1435|0140 1435
408 [ 315 b+0, 39.5 36 39:5 || 435.| 130:5.4 0 o li1Ts e iﬁg ) 508 315 1“.’75‘ 395 36 | 39:6" || 535 | 1395 igo 1476|144 | 1476
409 355 43:5 40 435 436.] 14835 |4 161-5 148 151-5 1 509 3657 435 40 435 5361 143:5.) - 1515 148 1618
410.17:39:5 475 44 47571 437 | 147:6 1655 | 152 55° B = 510|395 47:5 44 475|637 | 147:5 155-5 |162°1.166.5
. 411|435 i(l)‘o 515 | 48 515 | 438 | 1515 +<2>.0 150.5 126 {ggg . : 511 | 43:5 +‘1’.0 51-5 43 5135 || /638 | 1516 ig«) 150-5° | 7186 | 169+5
021 475 555 5 655 1| 439 | 1655 T2 103:5° | 1607 | 1035 ~ DT L B e 855 52 655|639, 165:5 163-5 | 160 | 163:5
| 4137|515 59-5 56 595" | 440 | 150:5 17187:5 sl . 613|515 595 56 595 || 540" | 1595 1675 | 104716776
il 414 1555 _‘[“,5 63:5 60 63:5 || 441:]:163:5 +g‘0 17135 %g‘; igZE : s : 14 |5605 +(1)A25 635 6 63-5 |l 641 {1635 ig-o 171:5 7168 11 1715
"; 4161 59.8 67:5 64 675 (| 442 | 1675 7 17525 112 1T L LGl 595 T BTB 64 67:5 fl 642 167-5 77" 00| 47661 1720 | 176:5
416.|.63:5 71-5 68 715 |17 443 {1715 1795 . ca 1516716305 716 68 {7135 |\ 5437117145 179:56 | 176171795
u a7 | ers b 755172 a5 ot arss O ) sss o | s o 517|615 O imse | 0o res || s | s tED | 1835 | 180 4| 18355
i 418 715 795 76 79:5 |- 445 179.5] 187:5 184 [ 1875 : 518 | 715 ) 795 76 79-5 16451796 187-5- |2 184" | 187+5
%1 ¢
419:1:15:5 83.5 80 835 || 446 | 183:5) 1015 |/ 18 . (e 5107|7557 835 80 835 || 546|183 191-571-188- 11915
§11 a0 | sty sTs | st oa7s || aar | 1875 ool 155 15 | 1058 520°| 79°5 0 o sra | selosns [|bar f1s7s bHD 0 10555 | 1020110615
| 421 835 915 88 91-5-|| 448 | 101:5 [~ 199:5.1 7196|1995 : . ) 521 183:6 ) 70 201 88l 016 |l 5e8 | 1015 1985 |.1961:199:5
i 42271 /.87-5 95:5°|7" 92 95:5.f1 44011956 203-5 2 5 x 592° | -87-5 ; LT05Ys 02 05:57 || 54911965 ¢ 2035 200 2035
F[ 423 | 915 o095 | es 095 || as0 | 1995 0 2075 | 504 B ’ 528 aLs bt 095 |06 | eois | 550 | 1095 H0 5 1 2015 204 | 2078
153 424 95:5 103:57 .00 | 103-5° i| ‘461 "] 203:5 211-5 | 208 | 2115 : L 524 | 06577 10351100 | 110355 L 6511 208:5. 7% ‘211467 208 | 2115
i E ;
it 426 | 996 107.6 | 104 | ‘1076 || 452 | 2075 2165 |2 5 . ‘| B2t : : : :67]|: 55 5 215-57| . 212,71°215-5
i 12 : 525 |199.6 107-67{" 104 110757 || 562|207+ 5 55
gi 426 | 1035 H0 5 s |0 | nns || ass | 21t +9 o 1205 | 216 uss Sloseefa0ss b0 Fanns | tes | 1ani || 5os | 2115 +0 5295 | 216 | 21905
i 4271 1075 1155 112 1155 4547 1 215-5 | 293.5 290 993.5 i g 5271107857 1155 112 115-5 bbd 215~5 ‘223~5 220 223:5
Abstracted b i557 the Briti i i) : : Y : : e iz4t ‘:'hE & ing: St dad;
ssacition from DS Speckiontion 6 4. 8. apeiaraaering, Stundirds : Lo Aot by pormisstnof ihe Britien Engincering, Standurds
be oblained Jrom the Secrelary of the Association,. 28, Vicoria: Street, : : be:oblained from the Secrelary. of .the Association, 28, Vidoria Strect,
Westminster, S.W.1; price 84 ., post free. . . X Westminster, 8.W.1, pricg 84, post free. : . B
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[ bW, 3 anury, 1098, ] : STREAMLINE WIRES—contd. - s ; - STREAMLINE WIRES—contd. [ BW.. 3. Jemary 10 ]
Cancelling B.S. Specification 4 W. 3.) . ' o e ! . - (Cangelling B.S. Specification 4 W, 3.)
Size:r 3 fnch: o . Size: § inch, ‘
Ultimate Tensile Strength 17,150 Ib. ¢ Ultimate Tensile Strength : 8,500 b,
g Thread : - 3} inch, BiS.F::' D = 2-1 inches. . - ‘ Thread : § inch; B.S.JF. . D == 2.2 inches.
Oval ' W == 0-496 inch (min.} ;. T == 0124 inch (min.) ; R == 0744 inch ; r == 0-027 inch. 2 - Oval: W == 054 inch (min.) ; T= 0:135 inch (min.) ; R == 0:81 inch ; r.== 0-03 inch.
Area of Oval = 0:0473 sq. inch (min.); .0 -0508 8q. inch: (max.), . Aren of Oval = 0-0561 sq, inch (min.) ; 0-0603 sq. inch (max.).
For “A’ Lengths || For “ A ” Lengths g , For*“ A ”’ Lengths i For “bA ! Lengths
Il’\?r B ggcmll between Part B *| Overall between : Par B ?Xenﬁf » -+ between Part B g::g:h etween
0. ngth ) Length ; ) . No: . o gl No. I
(With Limits). [of Blank No (With Limits) {of Blank g : (With Limits) - | of Blank (With Limits) - | of Blank .
Min, Max. Min. " [ Max. 4 Min, Max. : Min. Max.
Tnches Inches |:Tnches | Inches. Inches Inches | Inches | Inches : : Inches Inches. |- Inches | Inches Inches Inches’| Inches:| Inches
601 3:5 4o 115 8 L5 6281 111:5 +0 119:5 116 1195 701 35 io 12 8:5 12 7287111145 40 igg iégg 1%2
6027} .5 L0 15:5 12 155, |62 | 115:5 L7HD 118 | 1eg ] 12308 ; 70210 7.5 Tyl ] 16 12:5 16532720 111650 o' 2 5 2
603 11:5 ks 18-5 16 19:5 630701195 .77 1275 124 127:5 S 703 11:5 20 16-5 20 730° (1185 128 124-5 128
604 15-5 23:5 20 23;5 631 123-5° 131-5 128 121:5 , 704 16:57) 24 20-5 24 731:1°128:6 0 132 128:5 132
605 | 19.5 610 27.5 24 2750 17632211276 '*‘g ol 1855 1 138 1885 3 70511915 i‘?ﬁ 28 ¢ | g il 7ae | 1e75 b ED o 136 | 1825 | 130
606 235777 316 28 31:5 6337 1181:5 )7 139:5 136 136-5 g 7067 ] -23:5 77 32 285 32 7387|1818 : 140 136:5 ‘140
607 27:6 36:5 32 35:5 634°1.135-5 143:5 140 143-8 707 2757 : 36 32:5 36 7341 °135:5 0 144 140:5 144
6087|3150 F0 o [ ia0s |26 a0is | ess [ 13905 LY ems | La o) 1ans 708|315 o k0 Tl cdo ) haeis ] a0 |l 9as | 1005ty ) Tass | las6 o 1ag ~ .
609 356 43-56 40 43:5 636 ]143:5]) 77 1515 148 161-5 709 35:5 44 405 44 7361 1436 162 148-5 152
610 39:5 47-5 44 47:5 637171475 1555 152 1555 : : 710, 38:5 48 445 48 73711475 0 156 1525 156
611 435 '_\“_(1)0 515 48 515 63811615 +3~0 1595 156 15951 £ 711 435 i(l)O 52 485 52 73811615 j——"<0 160 156-§ 160
61271476 555 52 55:5 || 6397 166-5] 77 163-6°|° 7160, | 1635 ~ 7127 47:5 56 52°5. 56::|[:789. |155:5 164 1°160°5 | 164
: > B 5 ; :
613 51:5 595 56 595 64071585 1675 164 1675 7137 1B15 60 56:5 60 7407711595 0 168 1045 168
614" | o LY 6305 o0 |7 6360 eal | 1635 RO L1 | 168 ] 171 it tosss EO o b ee o605 64| T4l 1638 i Ol IR ST R R B i
616 6956 v 67-5 64 67:5 6420121675 T “175:5 172 1755 715 595 L 68 64:5 68 742 (01675 176 172:5 176
616 63:6 716 68 7145 643 1:171:5 : 179-6 176 1795 716 63:5 ; 72 68:5 72 74311716 180 176-5 180,
617 |- 6750 asis | e gses i en | s b ED L i Tess | 180 | 18305 nrfers ety 760 [ 2is ool ek [ 17605 6 TY o ase 18006 ) Casd
618 IR 79:5 76 19:5 645°1.179:5 ) T 187:5 184 187-5 718 715 80 76-5 80 7451795 1§3 184.51:1:188
619°] 755 835 80 83:5 || 6467|183-5 1915|7188 | 1915 r : 719 |75.67 77 8t 805 84711 746.1.183:67 g 1921 188-5 [ 192 ¢
020 | ma.5 b ers ) e s || ear L aers ) [ess | 1ee 1es 5 70 | 795 b0 ss | st | 88 747 1875 .HO | 186 | 1925 ) 19
621 83:5 915 88 9156 6487119125 7 199:5 196 199:5 s 721 83:5 10 92 88.5 92 748 1'191:5 200 1965 200
6227|7875 955 92 95.5 1| 6497 1195°5 203-5 200, 12035 \ Lo 7922 | 18715 96 925 96 ||749 1195:57 10 2047 1720045 | 204
023:| 15 b0 hggs |06 | 905l 650 | 1995 b0 N a07s | hoa | a0rs | : 723 | ol 0 | 1000 | 965 |1 100. | 750 |199-5 oo | 208 | 2065 | 208
624 955 103-5 100 103-5 651712035 .7 211:5 208 2115 . i . ! 724 95:6 104 100:5 104 751:1.203-5 212 : 208-5 212
625 995 107:5 104111075 65212075 2155|212 215:5 . : 725 095 108 1045 1087|752 | 20757 o 216 212:'5 216
626° | 103:5 ig»o 115 1087 | 1115, | 653 | 2115 +‘2’40 219:5 | 216:% | 21016 o : 726.] 103:5 ig‘g Sl 112000108501 1120 1763 2115 Liz.o < 220,71.216:5- |7 220
627:1 107:5 1155 12011158 654 1°215:5 ) 7 2235 220 2235 72711075 ; 116 112:5 116 784 215~5J 224 2205 224
@y issi iti ineeri ‘ L g £ ‘Abstracted b {asion- of. the British’ Engineering Standards
Anac{a‘?igﬁrﬁgfr?,Z?{S?g;:‘gﬁ;g?io‘:{ g’%ﬁr%’f‘é"'ﬂﬁ%ﬁ;% 5;;%‘;5‘:21‘ 3 R : Associqlion’?rom BYS.’”S’;’:;;;Z;;&;)" 5 W, official : coples of which can
be oblained from the Secretary of the: Association, 28, Victoria: Street : be' obtained from the’ Secretary of the Associution, 28, Vidoria Strect,
Westminster, 8.W.1, price 84., post free. L " : Westintnster, S, W.1; price 8d., post free,
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[3W. 3 ooy, 10m0. ] . STREAMLINE WIRES—contd.

(Cancelling B.S. Specification 4 W, 3.)

STREAMLINE WIRES—contd.

B [ 5 w. 3‘ January, 1928, ]

(Cancelling B.S. Specification 4 W. 3.)

Size : vy inch.
v Ultimate Tensile Strength : 11,800 Ib.
Thread : fy inch, BS.F. "D = 2.4 inches.
Oval: W == 0-636 inch (min.) ; T = 0-159 inch (min.) ; R = 0-954 inoh ; r = 0-035 inch.
Area of Oval = 0:0778 sq. inch (min.) ; 0-0836 8q. inch (max.).

Size : - 3} inch,
Ultimate Tensile Strength ;- 10,250 1b.
Thread : "4} inch; BS.F.. D = 2-3 inches,
Oval : ' W == 0.596 inch (min.) ;- T'== 0149 inch (min); R =0-804 inch; r = 0.033 inch,
Ares of Oval'= 00683 &g, inch (min.}; 0-0734 sq. inch (max.).

For “ A Longths W For *“ A’ Lengths For * A Lengths

Part B 1 Overall b“w%nng Part B Overall For b?twg;g"gth’a Part B Overall between Part B Overall between

No. Length No. |+ Length No. e Length No, NS Length
(With Limits) - of Blank |l | (With Limits) | of Blank |7 (With Limits): | of Blank (With Limits) /| of Blank

: Min. Max. Min Mu/,x : Min. Max, Min, +|" Max.
h ¢ Tniches Inches | Inches. | Inches . Inches. | Inches | Inches:| Inches
s | sare e e b P i Trches Inches Inchos %01 | 3670 12:5 9 | 126 0% [1115) o 12006 | 117 | 120°5
g02 |- 7.5L-+0 16125 | 167 aa0 | 1158 b+O e | g |10 208} T8 Dlgs | 166 13 1 065 e Bee | 11505 O 1ges A1 1aas
803|115 f 728 20 | 165 | 20 | 830 [119.5) 720 | qgg | Jagc | 12 5031115 20:6°| 17| 2045 | 930 | 119-5 128:57 125 [ ‘1285
804|155 ‘ 24 5 : . : . 904 | 155 ceais [ er | ags o 1035 132.5° [ 1207 | 1395
305 19.5 L0 2|20 o o iy 13 il s 905 | '19:5 40 28:5:| 260 | 286 || 032 {19750 Sl 1365 | asa | 113605
806- | 93.5[ =5 32| 285 [ e |liesa | et 1o | 1og | 1% : 906° | 23.5 a2 i20f 3els floass 31t R 140:5°|. 137 7| 1405
807 215 36 2 . 907 | 276 365 (33 | 365|034 | 1355 1445 | 141 | 14405
308 | 31.5 L+0 b aor 185 o 1 | Mo I 908 1315 00 | odets | ar il eas | 13eis S IS R PERH TR
808|355 “| 405 | e [1ase)~20 | 1 |18 18 909 | 355 445w aaes || 036 | 1a3ts 162:57| 149 ] 162:5
810 305 18 5 , 910 485 [ %457 | 48.5 || 057 | 1475 166-5 | 7153 | 156:6
o1 | g5 L0 P B S - e +0 i s ks o1l {43550 6251 40 | o525 |l 988 | 181500 ) 16006 | 157 | 1605
Al g ! . -5 v s, . \
812 47.5 56| 525 | 5a il 830 | 1o5.8 ot | 1a0E ] leo. 912 | 475 56:5 | 53 | 66:6 {939, 1655 164:5°| 161 164:6
8I3"|. 515 60 {565 9. " 013 | 515 60:5| o7 [ 605 | oa0. [ 159.5 16857 165" | 1685
811 | g5.5 L0 g B Frel By s 1948 18 o14 (555 b0 s 6 | eaes || eal | 1638 o s e | ames
815 | 59.5 228 | < eg 645 68 |l saa | 167:5 20 | fa | 1088 A 915" 15975 685 65 08:5 11 942°1167:6 176:5°1. . 17371 /1765
s16.] 635 721 e | e . . 916" 635 72.5:| o9 | mais || aasl | ims 1805|7177 | '180+5
817 | 67.5 440 STERY R S CS0 -t AR o 155 s 9o17°| 67:5 50 768|073 766 ot 11765 410 o 1eest] 81| 1sa s
818 | g5 =15 80 6.5 80 845 1 170.5 [ —2- 188 184-; 188 918 | 715 80-5 Vil 80:5 || 04571 179.5) 7% 188-5 185 188-6
819|755 84 | 805 | s , . 010 | 756 845 | 81| 845 |l e46 | 1836 192:5. | 189" | 1925
820 | 1795 L0 88 | sa5 | ge | o |1835) 40 too | L85 102 9207 | 705540 | ssis o es | sges || ea7 | 1875 e 1965 [ 103 1085
s21 | sy L g | gels | S || MT|IsTaTH, 200 | loxs | 100 9217 83.5 Cias|iee [ rogis |lhods 11016 [ 20 ") o00is | 197 | 200-8
822 | 87.5 96 | 925 | o . ) ) 922 | 875 96:5° 1 03] 5.5 [l 049 | 19557 2045|2017} 2045
823 | 91.5 L0 1001 005 | 10 | oo T 204 208 20 923 | vol.5 L0 10p. 977 |200-6° || 950 | 199:5 L0 1 208.57| ‘205 | 208.5
s2 | 956020 | ags | a00s | 100 || 0| MesrTH, o | as 28 924 | ‘955 104:5-0° 101 | ‘1045 || 961°| 208.5 212:5 ] 200 2125
8251 ‘995 108 | 104: 207. . 925 | 995 108:5. [ 105 ~| 1086 || v52 | 2075 216:5. | 213 |'216:5
8% | 103.5 b0 N2 | Toss | L8 R A | a2 ue 926 103-5 479 [ 11957t 100 | 112.5 ||-955 | 211 6 O N SRR
27 11075720 | aie | u1zs | 1is || ses | Baid e e | mes o 027+ [ 107:5 /2 166 | 118" | 116°5 || 954 | 215-5 2245|7221 | 2045

4. re . + 8, official - copies of whick can
be obtained from the Secrotary of the dssociation, 98, Vicloria Strect,
Westminster, S.W.1, price 8d., post free, 5

. Abstracted by permission of the British. Engineering St rds tatin i p”mifﬁan‘él S5 o il oty 7w o
Assaciation from B.S. Specification 5 W, 8, official eopies oyj w}fnman on e :

oblained from the Secretary of the Association, 28, Vieloria Street,
Westminater, S.W.1, price 8d., post free.
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[ BW. 3. Joenuary, vo28. ] : STREAMLINE WIRES—contd. : i ;STREAM‘.LINE WIRES—contd. [ BW. 3. vomary 100, ]

Cancelling B.S. Specification 4 W. 3.) : ‘ - : Croweling 1.8, Speiaaton 4 W, 5)
: ancelling B.S. Specification 4 W. 3.
‘ : Size : '} inch, e
Ultimate Tensnle Strength 15,600 1b.
-+ Thread : "} inch, B.S.F. ~ D == 2 5-inches.
Oval ;"W == 0.732:inch {min.}; T =0 183 inch (min.); R == 1:098 inches; r== 0 04 inch,

Size ;- 3% inch.
Area of Oval = 4:1030 sq. inch (min.) ;01107 sq. inch (max.).

Ultimate Tensile Strength + 13,800 Ib;
Thread : 4§ inch, B.S.F. "D == $-b inches. . . “ : ' : For ** A" Lengths : Tor * A”" Lengths
Oval: W = 0-692 inch (min.}; T == 0:173 inch (min.); R.=1-038 inches ; r == 0-038 inch. ! Part 't B Overall between Part B Overall between
Arvea of Oval = 0-0021 aq. inch (min.) ;. 0-0990 sq. inch (max.)." . .| Mo (With Limits) ’ 01{53’}531’( Ne. (With Limits) orfﬂlﬁ?ﬁﬁfl}]i
- ; S Ming | Max, - Min. | Max.
For * A7 Lengths E For ““A » Len; ﬁ
gths
Part B ?:,fg{} between Parg |0 B o) Quersll |- botween not | agy T | e e s | T | T | e
* | (With Limite). |of Blank Mo |- With Limite) | of Dok : , noz | 75yt | 165 18 | 165 |19 Lss oo | 128 | 12 | 125
: i e ; o | e . 103 | 1157 206 | 17| 2 130|195 128-5 | 1267} 1128:5
- . 110477215575 245 21 72451111181 | 128:5 132:5 129 1325
voor | ehes . Inches | Tnches | Tachos Tnches | Tnohes | Inches’| Inches o 1105 [ 1905 80 Losgis b s | el 1iae | 1075 010 S| 1365 13 | 198
1008 +0 12:5 9.0 1125 1111028 1 111057 o 1205|1177 171205 : 106|235 fm B aes | teet B 1nes L s s S R0 o s | e | 14045
1008 ) (TOr Dy [ 16051 13 16513020 LS5 Ty 12405 | a1 12455 b e R : :
003 |::11-5 205|177 |-205°| 1030 | 1105 128:5]° 125 | 1285 o o nor | 2757 4, ses | s | se6 | use1355) TR T s Ve e Y
: : : o 1108|315 6 105 |87 404 ] 1136:] 113075 148°57 | 1457|1486
1005 | 105 L+0 e | s At 1855 | I e P ! 1109|355 | = as s | ae | 1ass TR0 e 1e | 152
=5 . , : . . . . ; g 4
1006:1:.:23-5 325 29 32:5 1033 1316 fad 1405 137 1405 S ; 1110 39 51+0 485 45 481511137 | 11475 +o 1565 153" 1665
. s B E e 111|435 59:5° |49 | 5250 {1138 | 15175 1605|167 | °160+5
Loz 1 276 o 36:501 88 | 80511084 | 13557 -, o 14457 1410 14as : miz | s SO meis 1B | ses || 1130 | 18505 2% e 6L 1eas
1008 315 fpa 40:5) 87 |0 40-5 | 10851 130-5 » 70 | 1485 15 | 1485 . : : : X
9 ). %08 446 )AL 4451036 ] 143:5, 152:5 | 149} 1525 L I3 | SL8) g | 808 | 87 | 605 | 1M0 | 1508) o | 168:5 | 165 | 1685
. : N 1114 | 555 64:5: |61 64-5 || 1141].163°5 S172-5 101600 1725
loo) 3057 48:5°1 45 | 48:5 111037 | 147:5) ", 166:5 1 153 | 156.5 o 115 | ses /=120 gs | | ess | 1| 1emis) RO | e ] 1m | 1mes
A R bLi R e 52:6 | 049 | Usas 1098 {1515 v P01 1605|167 | 1605 o : , ' ‘ = :
dik 868100 63:.). 88:8 111030 | 1555 ) 70, (1645 | (161 | 1645 T L 6 | 63:5) 25 | 09 | 726 || 143 1TLEY g 1805|177 | 180+5
; : . = 1117 7 67:5 Or 76357 |11 7515 18451817 | 18415
| B 80:-5:10 BT 60:50 1) 1040 | 169-57) 1y 5o+ 168:5 | 1657|1685 L s | msS TS | ses 7| e M5 | raaf20 | 1sss | 1s5 | 1885
loig | o5 tD 0 605 | el | oaes | loa 1eas b0 | s | 16 | Imls : 5 . : : ol 1 ot
595 T 085 85 08:5 || 1042 | 167:5 1765178 | '176:5. | e 119 755 L 8467 | 81 845 il 1145 | 183:5) ¢ 025|180 10905
1016|635 7205 160 ires | 1043 | 1115 180°5. | 177 0| 180+5 : oA g0 BT 885 850 88 | LT L ISTD T | 1805 ) 103 1006
i(m 67'9 io 76.5 7 765 1| 1044 {1755 ig.o 184.3 o igg_; i 11218325 92~5 89 92:5 11§8 1915 2005 197 2005
018 715 805 V¥ 80:5)(-1046:1-179-5 d 1885 185 1885 Fi11122 875 1o 965 93 965 11497171955 o 204521 201 2045
1019|755 ses 1 n sis || 1006 | 1835 025 | 180 | rens ; 1937} 015 kS 10005 |07 [100:6 ] '1160 | 1095 D20 208:5 | 2057 | 20875
1o | 195 e pe 885 | s | aas | lohr |lsre bt0 |t | 10 1925, : N 12¢ | 955 901040671007 | 10457 ]| 1151 20305 212:5.1 2097|2125
835 192501080 1 02:50 1 10481 10145 2005 | 197 | 2005 : L Imes|iees +0 108:5 | 0105 1085|1159+ 20767\ o 216:5 | 213 | 216:5
1082 |87 0651 05| o651 1089 | 1055 w015 | 201 | s0s : 026108580 T12s 100 | 125 || 1158 {2115 R E | 220:65 1 217 . 2205
1023 | o154 0 ciia00.50) 97 ) i00-5 ]| 1060 | 1905070 0 | s0gis | 205 2045 ) 1127 | 107:5 JU116°6 1130|1186 || 1154 21625 2245 | 231 | 2245
1024|955 104-5°( 101 | 1045 || 1061 | 203:5 [ T 212:5°| 200 | 212:5 - '
10251995 .5 5 . : "This S ocxﬁcutlon wag: adopted by the-Sectional Aircraft Committee on” 3rd December 1027
1023 103 g ""9, ° %(l)g :‘; %85 i?g g %8?2 ?’(l)z g +0 gégg g% 3 ;},gg and approvgd on behulf of the Mam Committes on 6th December, 1927. ' ;
102711075 < 1165 113 116-57 (1054 | 215:5 =20 224:5 221 9945 NOTE: »-‘In‘ordm“ 10 keep:: ‘abréast of progress wn the Industries concernerl the Brmsh Standard.m X
Spuzﬁc«hons are aubjcolul to: periodical review,
addressed: to-the Secretary’ of . the  British Engmeermg Standards
Y

{4
: . i Assocxatlon, 28, Vn:torut Stréet; London, 8. W1, will. be welconed ‘at all times. Tthey will be. recorded
A:sbm&‘qg‘rf’fafa% 5"3" §;’,‘c‘fﬁm‘w‘;{ ?QWB?“%C%;”ZZ;:Z’?/ i%"cﬁ“c’f; - and. in duecourse brought to the notice of Ihe Committees charged with the. revision of the Spcclﬁcauom
be cblained from the: Secretary. of. the: Associntion,” 28, Viciorin Street, § m which they refer.

Westminster, S.W.1, price 8d., post free. ‘Abstracted by permission’of the Brilish Enmrwmny Standards

Aawcmlwn Jrom B.S: Specification 6.W. 3, official : copies of which can
be' obtained from: the: Secrclary of the: Association,. 28, : Vicloria: Street,
Wc:lmm:t:r, S.W.1, price 8d., post free. i
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A.G8. No. 652

STREAMLINE
WIRES—contd.

In ordering, call up **’A "> length to
nearest: half-inch above ‘calculated.
‘A longth.

Size : s inch.
Ultmmte Tensile Strength ;19,300 1b,
Thread: § inch BSF. D=2.5 mches ;
Oval : - T'=0.211 inch (mm) 0: 228 inch (mux) R==1: 38 mchas
Aren =='0-139 aq in: (mm ) W 0 860 inch's approx ., not. to exceed 0 95 in;

ooty

GER

e g =
b
<
@
—
=)
&
(=%
ot
1]
=]
r2
X3
<
=3
=
15
-t
&
&
2
.
@
[X)
s
3
@

1227 L07:6 720 s na e || 1esd 215‘5J‘2‘°"fk224 5| ‘aa1 | eads

'STREAMLINE

Part : Fox‘ “ A ” I;sngths : S : Fot WA Lengths
No. B Ovemll ‘between || . Part B i1 Overall between :
Prefix Length' | S e NoL R crie| Length i S
ALG.8:| (With Limits) ofBlo.nk g (With Limits). | of Blank |77 ;
| 662 i 0 il e : h s Mind Max;
i Inch Inches E Tnches i [ Inches’ | Inches | Inches |
1201 3-6 120500 9 11001 25511111228 111‘-51 0 120:56:. 172117 120-6
1202 5 :016:5 13 16°571111229-1:116:5 i2.0 1245 121 1246
1203:1 115 ©120:5 17 "20:5:11:1230:1.110-5 71212826 125711285
12041165 24501 2100 10 0 24.5711012311:1236. +'0 132:57%1:12050 1518215
1205:]:19.5; 28:5 1096 28551171982 127:6 alg 136:5 133713625
1206:1:23-5 82:5.1.720 32:5.0|11283 [131:5:) ot 1406 137 140:-5"
120715275 136:5 88 1 36:5 11123411366 o L1445 141 1445
1208 | 3135 405 ] 87 40-5 | 1235 | 139:5 0 7H0 1 14815 | 145 | 148:5
12001855 44 b 41 445 171236 114351770 152-5:).7:149; 152-5
1210:0::30:5 4857 45 148+5.1111237 11475 +"0 156-5 163 1565
“1911:) 435 525 40715250 {1/1238 1 1515 160:5 157 160:5
1212:1°47.5 56:5 63 :56:5(:1230 |7165:5 ‘1645710161 164-5.
121310 615! 0061 BT0] 601511240 141605 168-5 165 1685
1214 1 55:5 64-5 Bl 6405 124111635 0 T o 172:6 16900001725
12163 5951 68-5:| 00660 100086111242 1-167:6 7 1765 173011765
12168 63:53 " 1725 69 L2600 1248 111788 4‘0 180:5 177, 1805
1217 | 67-6 6.5 73 | 765 1244 11756 5 E) 0 1sas | 181 | T84S
121871716 80:5 AT 806 HA245 11795 T 188:5 185 188:5.
12197} 76:6 +o 84:5 “i81 845611111246 1:183:5 -0 1925 189 1925
12201705 15 88:5 85,1/.:88:5 1171247 1°187-5 2.0 196:5 183 196:5
1221 1 83-b).7 025180111025 :11:1248:1:191:6 20056 19712005
12221 87:5 _!_6 129605 93 96:5:.111240:1:195-5 Ho 2045 20112045
1223:1::01-5 o0 100:5 97::5:1:1100:5:211:1260:{:199-5 Lo 208-5 205 20835
122471 056°5 : : 101 104:5:|1:1261]. 20856 212:56:1:::209 212:6

Spemﬁcahon »~~The ‘material for these Streamlme answw boto B.S. Spec Wogoial Stm&m-
ling Wires to this dmwmg aro to, have £ lmmmum tensile atrength of 19,300 s« i :

A.G4.8."No..653.

WIRES — contd.

In ordering, callup.t* A2 length to
nearest: half-inch- above: caleulatod

A Jengbhn
; Size ' § inch.
Thread : § BSF. D28 inches :
Oval:. T == (-238 inch (mm) 0264 mch (max.); R= ] 38 inches.
Area == 0168 sq; inch (min.) ;. Wi == 0:970 inch approx. Nob to etceed 105 inch.
Part; : e For AT Lengths : , : ; For /A% Lengtlm
No. B Overall .1 between' Part B Overall -wtweﬁn :
Prefix Tength i Nol g Length’
ALG.S.[5 (With Limits) | of Blank | 77777 ; i (With Limits): fof Blank ; =
Sime S M Maxe i g Min. | Max.!
Inches | Inches: In(,hos Inches: |- Inches
9:b: 135 13150401175 21
18:6: 110017 126701012108 1125
17:5 21 129 1255 129
215 25 133 129:5 133
25.8:, 29 187151335 137
295 33 14101876 141
33:5 37 145 1415 146
37:5 4L 149 1455 146
41:5 45 15371514935 153
455, T4 1671 1836 1167
3 49:5 | b3 161011875 161
Bl 165 | 1615 1650
169:]-:165:5 169
17351::169:5 21785
1770 17336+ 177
| 1810|1775 10 18t
: 185 | 1815 185
18911856 {1189
1031218951193
197012193267 14::197
201 197567 201
205 2013557 205
200 205:51:5200:
213, 209:5 218
217 #2130 217,
221 2175 221
225 2215 226

Spec»ﬁcatwn -—-’l‘he material for these Stmumlmo Wires is to be toBS. Spec W 3 All St.mn'i'v, i o
line Wires to thl.s dmwmg aro to. have a'minimum- tensile abrength of 23 630 lbn i
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A8 No. b4, ‘ STREAMLINE - WIRES~—contd.

In ordering, call up.© A" length to 5
nearest” half-inch “ahove " caleulated
AV length,

Size ;. §f inch.
Thread ;- 14" B.S.F. " D= 3:0.inches.
Oval:: T == 0-272 inch (min.) ; 0291 inch (max.) ;" R =1:58 inches.
Area = 0217 gq. inch (min.) ;W = 1:05.inches approx. - Not to exceed 120 inches.

«..2 Specification »—The material for. thess Streamline Wires is to be to B.S: Spec; W.3.:"All Stream:
ling ' Wires to_this drawing are to have s minimum tensile strength of 28,610:1bs. " The serew threads
are 1o be. in accordance with' the' British. Standard Fine Screw Threads as given in’ the British
Engineering Standards' Association Report: No. 84, Table I1; : : :

For:4 A Lengths{{" o : 1isi ) For A" Lengths
%&r B g:emil between:i- Il’qurt B Overall hetween
0. ngt] 0. w5 Length U
(With Limits) || of Blank 1 (With Timits) | of Blank
: : “{: Min, Max. G i Min, Max.
Inches Tnches | :Inches’ | Tnehes ' || “Incheg: - Inches | Inches: ] Inches
MOL - 867 o 1136010 | aas | 1ass 1ilaY o 1218 ] T8, fa2ns
1oz ows et ars b ae | ars e misst HO i ass | e ol dass
1403 L 15 [ ber s b s ey B0 1105 SR 0 e s | aes | 12005 )
14041 16:5) e T N T R
1405 119:5 6 7F0 205|961 20:5 |l 14sa | 1975 0 1375500134 | 1375,
1406 | 23507758 335030 [ 3 | ass past e 20 s b ass | T
M7 | 27:5) 87:5 130 75 |l aaa 136057 145:5 0 142 |1145.5
1408 | 31500 o) Gns s e |l 14ss | 1395 H0 a0 16| 1a9's
1409 |- 356 455 | de | ugis a6 14305 ) 20 | 16395 | 1500 | 1585
14101 39:59 0 405 146 a0 aaar | 1918 1T o1 [ seis
1| s 40 b5 om0 | ssis 1438 [ 26105 0o es | s 1ers
1412 | 475 7 575000 ube L sl 1439 ) 16655 TR0 L6550 ] 160 | 16505
1413 | 81:6Y 6125 | 680 | 6l || 14001 1606Y - 168935 1 :166 | 189'5
B el R N s STR R e R
14151 59:6 )71 20 veain | eo [ ees | e [ eried TR Dams il 1w T
1416 | 63357 795 0l e T 18150 1787 | 1815
17 676 LY L s e s s 19505 *0 1865 | 18217185:5
14187 715 8IS s sl | 1aas | 17905 20 3805 | 186 11805
1419 | 756 4y 8557|082 1 8605 Nl 1446 111885y 1910855 1000 | 19306
1420 | 79:5 5805 86 | 895 ] 1447 11875 610 197570184 11075
1480 | 835 H T8 | o] 00 | 0ni5 || Taas 1015 20 Faniis ] 108 | boris
123|875 o 975 oa L o767 1449 | 195:5 20515 202 | 2055
1493 Loptos b0 r01i5 1 08 ) 1015 || 1450 { 1095 L0 209-5 206 200-5
1pa 0505 20 0505 1 102 ] 1055 || 1as1 2035 [ 20 aias | om0 | a1s s
1435 | 9957 o 1095|106 | 71095 || 1458 | 207:5 21757 | 214 0| 81705
26 103:5 0 eS| 100 [ P113:5 ) 1463 L8115 LED ) amis s ams
142711075 107577114 | 117+6- || 1454 | 215.577 2255 299 | 2255

4.6.8. No. 655

In ordering, call up A length to
nearest’ half-inch’ above calculated

A Jength,

‘Size :

# inch.

Thresd : $ BSF.. D=3:2in.. "
Oval » T 2= 0302 inch (min.); 0:313 inclx (max.) ;: R ==158 inches:
Ares = 0-248.8¢; in, (min.); 'Wes=1:16 inches approx.. Not to exceed 1:25 inches,

STREAMLiNE WIRES — contd:

s For £ A " Lengths - For-“ A" Lengths]
%);F B Overall botweon Part B OQverall rhetween
Frefix Tength No. L Length
A.GLS: (With Limits) | of Blank ; (With Limits) " | of Blank g
665 Min: Max. o ; Min, Max,

Inches Inches | “Inches:|:Inches Inches Inches | Inches |- Inches
w6o1| ey 14 10501 001e [ e 1LY g 192" 7| 11867 ) 122
1502 |+ 7.5 40 18 aes [oos|Pisee s s RS o 1ee 10205 L 1%
1508|115 TR0 23185 a2 [l1ss0 11gis o 130, [:126.5:| 130
1604 | 1535 260 ean | L o2e (188l | 198:5Y [y 13413006 134
1505 | 19:5: 10 300 1" 265 30| 132 127600 188 |18t 138
1606 235/ 08 34305 | 34 [|'1533 [ 1815 142 11385 ] 142
1507:| 27.5 38 51345 38| 1634 | 13650 g 14671425 | 146
1508|0316 4F0 e smis | e || 188671189:5 b o [ 160 14625 [ 160
1500|355 770 46 a2 | aee || 1536 ] 1436 1547|1505 | 154
1510|395 50 |7 46:57| 50 |11637 114767 | g 168 | 1546 | 158
1611|436 &7F9 540|505 |- sa 1638 | 1616 RO 1620 1 U168-6 | 162
1512, | 4735 7140 58| sais | s |l 1639 [ 15505 166 |-162:5.] ‘166
1613 |2 5145 ersss a2 fIsi0 | 1696 4 170 1666|170
114|555 b0 1 e | eem | e6e | 1541 163:5 oL 174 | 17006 1T4
16157 69-5 | T cngi il 665 [ 70 ¢ || 164271 167:5 178, {71745 [ 118
1516|635 7410705 |74 [I6430 1LY g 1827|1785 | 182
1517|675 6F0 98 | omasd| rs || 1ssa| 17mis o TO 0 1186 | 18205 | (186
wis | sl 82| 7850 82|l 16451 1796 1907 | 1865|190
1519, 76°5 86| e2.67) 86 || 15401 183:5] g, | 104 | 190:6.1 3o
1620 795,40 90| 86:6° |- ~00% || oa7:| 1875570 108 | 104:5. 108
16210 83.6) T8 gg 0057 oa || 1648|1015 2021 |/ 1985|202
15221 875 98 [ 9451 98 |11640 | 106:5) ¢ 206, [ 2025 | 206
1523 | o1+5 570 102 | 098:5. 102, [1650 | 109-5.5H0" il 910 | 206:5. 1" 210
1524|0506 2% 1106 | 10250 | 106+ || 1651 | 20825 0. 121470 | 21057+ 214
1625 | '99:5 g 10 |°106°5 | 110 | 1862 | 20759 1 218 | 214:5° ] 218
1526|1085 5 E0  F T 005 |omie | aesa | 2106 B0 | 202 21846 L aan
127 [107-5 0729 1 e [ s || 1664 2158 206 | 2a2.57] 226

Specification :~The material for these Streamline Wires is to be to B.S. Spec. W.-3.: All Stream-
Jine Wires. to this drawing are to have a minimum tensilg strength of 34,520 Ibs, ;
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Tn ordering, call ‘up-{YA " length to.
nearest ‘half-inch: above  calenlated.
5 lan -

; Size 1. inch,

Thread : § BS.T, D == 3.5 inches.”

==.0-363 inch (min}) ; 0-385 inch (max,); R '= 1.80 inchos.

*Aren = 0358 8q. inch (min); W= 1-27 inches approx: - Not to e:scced 1-50 incheg.

STREAMLINE - WIRES—conid.

For “A7! Lengths

For ““ A7 Lengths

e

between Part. B QOverall between:
No,- | <|: Length x
{With Limits) | of Blank
Min: Max, : Min. Max

“Inches’ | Inches Inches Inches' |~ Inches. |- Inches

sl (14-5.1(1628:1111:5 0 122-5 119 1225

i +16 18:57:1(:1629:1:115:5 i2. 1265 123 1265

10, 19 22+5; 1630:9119:5 130-5.- 127 130:5
ELIRYS 123 1726:06::](:1631:1:123-5 134:5 131 1345
: : Q70005808 (1:1632:1:127:5 138:6 135 1385
it Bl 345711716337 1:131:5 142:5 139 142-5
: 35 38:5:1:1634:1:1356:5 1465 143 1465
g : 30 42:5::11:1636:1:139:5 o0 1505 147 1505
2 5 434 46:5:1111636:(:143:5 164°5 151 1646
B} 47 50:5:1|:1637:|.147°6. 168:5 155 158-5
i 51 54:571|71638 11615 210 1625 159 162:5
B 555 58:5(;:1639:1:165 6 166:5 163 1665
S stk 62:51:1040:1,159:5 %o 170-5 167 170:6
: 63 66:5::1]-1641:1:163.5 0 174-6 171 1745
B 67 70:5°1):1642 11675 “?" 178:5 176 178:5
i i b4 5 1643:}-171°6 182-5 179 182:5
: 5 7855111644 11755 9.0 18625 183 1865
e 9 8251164611705, 1905 187 190-5
2 (83 1086:511:1646:1:188:5 194-5 191 1945
: 87 00:5:11: 164711875 198-5 195 198:5
: 91 O4:5 11164811915 2025 199 202-5
: 9B 98:65 11164911955 206-5 203 208:5
i 995711025 11:1660 11995 210:5 207°710210-5
o 103 1065 1661-1:2035 2145 211 2145
: G 107 110-5:1°1652 12075 2185 215 2185
Doriielg S111 1146 16563112115 222-5 219 222°6
. j 115 1185 (1105471 2155 2265 223 2265

cripg' Standards Association Report. No. -84,  Table 1L

Specification —The material for these Streamline ‘Wires is'to. be to B.S; Spee. ' W.3. Al Stream-
line Wires'to this drawing to bave a minimum tensile strength of 48,190 1bs.’ T'he screw threads are to

be in/accordance’ with .the " British . Standard ' Fine: Screw. ‘TI'ireads. as ' given ' in! the  British
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FINISHED TIE RODS i(SCRE\WED)j

NOTE —-When ordering . finished. tie: rods, only . the! Specification  Nwmber, - Part’:
Number, and the required Querall Length to the nearest even' half. inch should be -
quoted. - (If the caloulated length:* A " (see_sketch) be mot an even inch or half
inch, then the nearest half-inch above ** A:1* should be quoted).

A 2y
2
‘x”'HYV
W= : 2 ooy
= iy = R+ EFE =
e : : ur’
4 P
A= P2
Wherg P= Caleulated Pin Contres,
and i Zies I‘xgure shewn in Table below.for the respecme sizes of Tig Rods
“VALUE: Z.
For Plain Forks to B.S. Specification 2 S§P: 3.
Size of Tio Rod'|: /2 | Size'of Tie Rod'| %
: Tnoo|sn In.
4BA 1807 #inch BSE. | 2.09
2BAL L3V F ginck sy 9133
ggmchBSF 1-58; bk dnehon, L 2067
$inch ., 1355071 o ineh 2:81 ‘
Jyinch i, 1:85 idkoneh, 3:00 »
o inch 7,0 2:04 1 ék,inch. " 312 i

The: figures” for. the - Maximum; s Outward? and ¢ < Inward ! adjustment” (X 'and Y): which
correspond. with the above values for.Z are given in.the following ] Table 1—

Typeof End Adjust~ 4| e oy | ing [ ine D ane g s | e [ i s | 8 ixi. }in.

PlamI‘orks [T ol v s NGl BV i BT B N R S [ i ST
X : B
BS. Spemﬁca (==Y)10-5310°59] 0-721 0-65.|.0-757| 076 0-81| 0:87:10.937|°0-99 ['1:00:|'0-98 |'
tion 2 SP.'3 : ; o
EXAMPLES =

1) Suppose that for a } inch tie rod the caleulated ltmglh A= 01 1 inches.
he finished length'* A" to’ the nearest: half-inch above i3 61':5 inches and. should. be
onlend thus i

“B.S. Specification 5 W. 8, Part No; 1614, 4 ! 61:5 in.?

(2} Su;)poae that for a i inch tie rod A == 520 inches,
Aa this length 18 not. belween an even:-inchor half- mch it may be. quoled ag the Yfinished
length, thus '—.

“B.S, 8peczfcatton 5 W.8, Part No. 1712, 4 1.52-0 in,”

- Abstracted by permission of. t}u British Enmntmny Standards

rom B.S. 5°W .8, officiul : copies of which can
be obtained /rom the Smclary of. tlw Anoaatwn, 28, Victoria Street,
Westminster, 8,W.1; priee 84, post free.

Fitting ment. ' |B.AYBAIBS.FIBS FIBS.FBS T BST.BSFE BSF BST BSIBSE '
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(Cancelling. B.S. Specification 4 W. 8.)

SWAGED TIE RODS

Overall -Leagth of. Blank. 1
- A58 inch. -~ l
0584 jnch, “”"l"“"“—"“— 8t For Limit ses Tablo] —— "y o { %
T, A= fnch (max.t
”ofgln”étr‘;",’:, el e e i OI” e :
§ il i
e ] , @mmmm
SHH Thread - ™ Seuare. Square” 7 RN Thread
SCHEDULE:.
Size 't 4 BIAL S Ultimiate Tensile Strength :1,050.1b.

Thmad No. 4B A.'D == 186 inches. H= 0 «16 inch: Width across fiats of Square = ='0°11 4 0002 inch:
Diam. of Swaged Purt 0 10477 iy 0 006 mch Area of S\vnged Parti== 0 0080 sq. inchs

L o For A7 Lengths || - : For *“ A Lengths
Part B gg;g:ﬁ between’ g Parl : B . ggggg} hetween
No- I (With Limits) jof Blank | T30 ox, No. | (With Limits). [of Blank |7 7T o
:Inches ' i} Inches?| Inches: Inches' S el Toches Inches: |- Inches | Inches
1201 95 el 19511211 A2 49:5:7 46 49-6
1202 13:56 100 185 1212 46 . 535 505715336
1203 W7D T 12180 50 “+0 67:6.| 64 576
: S ' 11214 54 s 615 5871616
1204 218 1871215 12157158 655 62 6515
1206 255 922256 1216762 1 : 69-5 66 69:5
1206 295, 26 20:6 1217 66 73:6 70 73:6
: 08 HERE RN, L 1218 70 716 4 776
1207 335 | 500 | oms 1al0) T 8151778 8115
1208 3725 .34 <375 12200 {578 ane 0 855 82 85-5
1200 415 o i 1221 [5082 896 86 885
1210 45:51] : 12221 .86 93‘5 00 936
L L0 Rize: 2BA Tensilo Strength s 1,900 1b;
Thread: No..2 D=1 90 mches H = 0 20 inchi deth across ﬂuba of Squu.te =014 4.0 002 inch:
; Dmm ‘of Swuged Part = + 0 006 ing h Area, oi Swaged Part = 0:0120 sq.-inch.:
o ; P 1 For . A;“ Ton, ths o £ f 5 For “-A’Y’ Lengths
‘Part B Tonath - between g Part B g:sr%}} between
No. | win Timi) |ofBlomk | T || ¥ | (with Limits) [of Blonk |7
g (With: L}m}t@) ‘ of Blo,pk Min. Max, {With' Limits) .- |of Blanl Nin: Mak.
Inches ZiiTnches Inches Inchey i Inches Inches |+ Inches’ | Inches
13011 i 9:6::][ 1311 42 405 46 49:5
1302 2 ,,5 136 \10 e 13:5 1312 46 : 106305 50 536
1303 | 10 ) 178 2118 1813760 30 “1::87:5 b4 570
E ¢ o u e s | et b0 lers o ss oLs
215 18 2165118165 58 65:5 62 65:5
2545 225017268 18161+ 62 696 66 695
V10 29:5° 26 295 1317 66 ©73:6 70 736
Sl 5 131870 776 74 775
33:5. 30 ;336 1819174 +0 8118 58 815
375 3t |ares jlseo b meetlo | o855 82 866
41:5 38 4140 18217, 82 ; 895 86 89-8
46:5: 42 45°5 1322 86} 03:57 1579017935
A d :by permissi a] the' British Enginecring Standards :
A sociation from B.S. 4 5°W.:8,% official: copies of which can
olbtatned: from:the: Secretary [of . the’: Ax:onalmn, ..8, V:dona .Slmt,
Wu(mmxlcr,s W, 1, price 8d:, ,pa:t jm i 4




[ 5 w.: 8; Jarma‘rj/,‘l,028‘ ] . SWAGED TIERODS—-contd. o ) i SWAGED TIE'RODS—”—‘Coﬂtd. ’ ‘ [ 5 w‘ a_ Jam;\éfy, 1928: ]

(Cancelling B,S. Specification 4 W:'8.) (Cancelling B.S: Specification 4 W 8:)

“Size 1y inchas ) o : : i B Size : ¢ inch.
Ultimats Tensile Strength:-2,600 1h. : P58 an 3 . Ultimate Tensile Strength s 3,460 1b.w
Thread : % inch,: B.S:F. D= 2.0 inches. H == 0-20.inch. - : Thread :} inoh, B.S.F. D = 210 inches. - H == 0-20 inch,
i ‘Width. ncross flats of Square =017 4:.0-002 inch, : : : S : ‘Width across flats of Square =019 3 0002 inch, :
Diam, Qf Swaged Part = 0:149 IOO 1006 nch: " Aren of Swaged Part = 0 -0174 aq. inoh. . . Diam, of Swaged Part =0 -171’_; g 007 b, - Aren of Swaged Part = 0 :0230 5q. inch.
; For ** A" Lengths : For: ‘A’’’ Longths : For - A1 Lengths || For ‘“A " Lengths
Part B Overall between Part. B Overall between ' . : Part B Overall between ;| Part B Overall betweon
No. L Length : No. : Length S . ; - No: ‘Length. , No. Length 1" -
{With:Limits): ] of Blank (With Limits). | of Blank g - (With Limits) - | of Blank g (With Limits) . | of Blank i
: Min: Max. : L Min: Max: . : ; Min. Max. ; Min, Max,
¢ ‘- Inches i/ Inches” | Inches | Inches Inches Inches- | Inches [ Inches s : Tnches Inches - Inches | Inches Inches Inches: | Inches: | Inches
1402 610 213360110 18:5:1:1445 12178 171855 182 1855 ' 1502 (RN 14 105 14 15457178 186 182:5 186
1403 10 fom205 17:5 14 17611446 | 182 189:5. 12118671 189+5 j 1603 10}—25 18 145 18 1116461182 | g 1907 118625100
14471186 '*“1,75 193:57| 1190711035 : . : Gk ey 164711864705 o 194°°17190:6+| 194
1404 | 14 215 18 215 || 1448 |1 190°| 19750 71047 |107:6 : ' o 1504|140 22 18:5 227711 1648| 7190 . 198 [104:5% | 1198
1405 | 18 | 25:5 22 26,5 ||:1449 | 194 201-57| 198" | 12016 ~ G 1505 | /18 26 295 26771/ 1649 | 1194 202°°17398:57| 202
1400 | 22 g 29:5°| 26 295 | 1450. | 198 F205.5 ] 20271120545 | ’ F1506 | ope | 301177265 50 /111650 198 2067 202:67 | 1206
1407 |- 26,0770 0 3315 30 33:5 |/ 1451 202 2095|2060 |1 2095 16507 ] 26k kY 34 30:5 a0 1116617 202 | 210: |206-5 | 210
1408°(" 30 : 376 34 37:5. 0111462 | 206 2137571210 | 21315 1508 | 307 T2 38 345 38 || 1652|206 Coon4 |10t 214
14097 34 415 |. 38 415 || 1453"|" 210 217:5] 21411 ] /217+5 1609 |34 42 385 427 )111663 | 210 2187 | 214:5 | 218
1410:| 38 465 42 45.5 || 1454 | 214 2215|7218/ ] 2216 1510 | 38 16 4257|460 ]11654° 1 214 299 | 2185 | 222
T41L [ 042 SERTE T 49:5° | 1455:| 218 225151 922, |, 2265 ; 1611|742 50| 40:5 50 || "16557 ] 218 226 1.209:5 | 220
14127146 53:5 60 53:5 11456, 222 22075711296, | 2205 15127 46 54 505 |7 wpg |l 1656 222 230 01 226-5-10 230
1413 501 o 5876 54 57:57(1 1467 |-0226 2335123017 2335 1513 50 68 54-5 58 155712226 5234012305 100 234
1414 k0 64 0700 6115 58| 6145|1458/ 230 237:5:{ ‘234 | 237.5 I aG e 62 585 62|/ 1558 | 230 2381 2345 |\ 238
1415, 168 : 655162 6615 111450 | 234 Cri2dlisn ) 2380012415 1515 | o8 [T T8 66 62.5 07 66011 1660,| 234 242 | 288:5 | 242
1416° 62 60-5 66 60:5° |1/1460/{ 238 245:5° | 240 | 2455 1516 |62 70 665710 1]] 71660 | 238 2460 | 24255 | 246
1417:|. - 60 86050700 7850 1101461 ] 242 249.5°|1246. |1 249:5 1517:| 066 74 70:5 745 || 11561 242 250,17 246:5"17 7260
14181770 STl T4 7750111462 | 246 253:5 | 250 |1253:5 16181 0 78 45 7811662246 to5d | 25070 |1 264
1419 | 7| g 81:5 784 815 111463 1 250 2575 |: 25471 2575 15161 74 82 v8.5 82 ]| 1563|250 258 2545|0268
14204 028 =Ty 8616 82 85:5 || 1464 |, 254 2615|258 - | 2615 1520178 86 | 8950 86 |l 1664 | a5d 262 | 2585 | 262
1421782 g 805 86 89:5||:14651] " 258 266:5. 26211 1265:5, w210 ] g2 b h0 90, 865 90.||115851] 7 258 26671 202:51-.266
149271088 0 1035 90 9351|1466 | 262 269°5 266.|269-5 ¥ 1500 s [0 94 90:5 94101566 262 270 2066:5 270
14231290 EOTE 94 J9745 1114670266 2713:5 270, 2735 1523 90 08 045 98 H1B6T [ 2667 274 2705 274
1424 94 1016 9811 1015 | 1468 | 2707 277.5:] 2740 [277:5 1524 | o4 102 | 9850|1020 15081 270 g 278 1 274:51 278
11425798 | 1055 1 102 11065 {11469 | 274 L TE0 L 2815 278 0| 9815 15957 igs 106 | 1025 106 || 1660l 274 ,~+?‘ o 989l 078.5 | 282
142617102 1095 1086 10065 11470710278 |70 2855 282 2855 1526 102 110 100357110 1570|218 f 286 9895 286
14271106, o S35 ] 1100 | 11346 || 14717 282 280:5.] 7286|2805 Sk iser 106 10401100600 ] asTn | 282 200 | 286%5 | 290
1498:4 110 0700 o L7500 1140 U 11T-50 ) 1472 |1 286 2935|290 [ 203.6 1628 | 10O 118 | a1l s || 1672,] 286 204172005 | 204
1429 | 0114 12060 118711216 || 14737 290 297.57| 2047|2975 1500 | 11a [ 28 122 [ 1118:57 | 122 1 16731] 290 208" |, 204.5 I 208
1430, 7118 126:6 | 122, 17125:5. ] 147471294 3015|298, | 301°6 1530|118 ‘ 1260 {10005 [ a2 || 1740|204 302 [ 208+6 | 302
1431 {51922 128:5: 17 126717120.5 1| 1475|1298 306573027 {73055 1531 1 122 13077126571 1307 17157571 208 306°.1:802:5 1. 306
1432 {126 133:6. 7130|1385 || 1476 | 302 309:57| 306 ['309-5 1532 | 126 124180550154 ] 11576° 1302 310 °1.306:6 1. 310
1433 /130 187:5°) 11841 (713767 |1 1477. | 306 313.57| 73107 [1313:5 15331 130 1380 | 18457188 1H] 1677, 1808 3147 1810:5 | 814
1434°[ 184 141:6 {1887 [#141:5 || 1478 810 317-5. | 314.] 817:6 1634|7134 142 138 50|14 0| 1678|810 3181 | 314:5 | 318
1435 138 146:5° | 1420 ] '145%5 . ]] 1479 | 314 321.6|. 318" | 3215 3 16351138 1460 1142:5 17146 1118701 314 3223185 |7 322
1436 | 1434 oy 149:5. 171467 | 1149757 || 1480 | 318 32557 322 325-5 1536|142 150, 11 146%571 1160 111580, | 318 32601322757 | 326
14371 146 7T 5 1635 150 1835117148115 322 3295 326 329-6 1537 1146 4 HO 154 1505 154 1581 | 322 330 3265 330
1438:|:160 167:6.:1 154\ 1575 |1 1482 | 326 333:5| 330, | '333%5 1538 350 [ k8 168 |2 154:6.| 07168 | 1682 10 326 3340 1.330:5:| 934
1439°(" 164 161:5:(4158: °|.161+5.: || 1483|330 3375|334 | 337:6 1539 1 154 162 |1158:5 ) 162 || 1583, 1330 338, |1 33435 | 338
14401 158 166:5.:7°162 | 165:5 [ 1484 | " 334 341:571°1 8387 3415 1540158 166 | 162°50 | 1667111684 ) 334 342701733876 |7 342
1441|162 169-6 {166, 71695 /|| 1485|338 3455|342 |13455 16541 | 162 170 ]166-5] 170, || 1586717338 3467 342:5 1346
144211667 17857 |- 21700010 173:60|| 1486:) 342 3495 | 3467 |1 3495 15420 166 ; 14| Tr0050 | ores | asse | B2 360:°|346:5 | 350 .
144315170 L1 1775 174 177:57 114871 346 3635 3507°1:353:5 ; 15481170 #+0 sl 78 1745 178 158717346 354 350:5 364, %
1444 1174 1815|7178 | 1815 ||.1488 | 350 ) 3675|364 |1 3576 . - U Tsar e f T8 yge il 178 s 1 18 || 1588 | 1360 ) 3681 3645 368 .| S
Abstracted by permission’ of  the - Briti ineeri ; ; G L : A by permission: of the British: Engineering "Standards
Association from By&p Spm'ﬁoatim{ 5w g“o‘mha%g;:;‘l‘gnglﬁ:i’:? ;‘,’; o 2 : : As.mé’;i’}‘iﬁ‘&" J}.’.’s.psmciﬂmum{ 5.W. 8, officinl: copies of which can
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[GW. 8 vomanioms ] . SWAGED TIE RODS-—contd. SWAGED TIE RODS—contd, [GW. 8 omarsrons. |
(Cancelling’B.S. Specification 4 W, 8.) o i : ‘ AR N s (Cancelling B.S. Specification 4 W. 8.)
%0 D inen, .
Ultimate Tensile Strength : 4,650 Ib. . L Size: inch, T
Thread ;. inch; BSF D =2 ~2gﬁ inches." H == 0+26 inch. . ; Ultimate Tensile Sﬁength 5,700 1b, g
‘Width across flats of Square = 022 4 0:002 inch. R Thread : f inoli, B.SF, * Da= 236 inches: H = 0-26 inch.
Diam: of Swaged Part = 0207 '_’;g Gog, inchi  Ares of Swaged Part = 00387 aq. inch. Width across flats of Square = 0254 0-002 inch.
! Dism. of Swaged Part = .0:223 '_'; 8 :009 inch;.\ Area of Swaged Part.:= 0-0391 8q. inch.
S For ‘A Lengths For “ A* Lengths . .
Part B Qverall . between Par B Overall v i .
‘No.: e Length : Sl Ne: : Tosth botweon ‘ : Tor ‘bA ? Lengths 5 B it Tor ‘bAt,” Lengths
(With: Limits) | of Blank E (With Limits) - | of Blank . : l;?gb B g:g;{: etween - };n:b L::;%h stweon
: : Min.." |- Mox, Min. . Max. . (With Limits)"| of Blank |77 “7| (With Limits) | of Blandc |77
16021 ﬁlnch%s Inclhes Inches” | Inches Inches Inches | Inches | Inches . : Mip. .| Max. : - Min. | Max.
O . 345
16031 10}i .25 lé 1 -6 u 1645 178 186 182:5 136 Tnches Inches’ | Inches | Inchea ; Inches Inches | “Inches | Inches
M | 1860 182 o 190, 11865 190 1745:1 178 1865|183 - | 186:5
1047 | ase et ol rean 10005 [ 10e i 1905 (- 187.| 1905
16047 14 207|185 | ag 1648 | 190 S108 | 10457 108 2 | sas | ian | 18600 194:5.{: 191 | 1945
1606|118 26 22.5 26 (11649 | 1947 20211985 | 202 22°5 1910 225, || 1747 0 15 IR 0 e
1606 |- 22 |, 30| 26:5 |7 307 | 1850|108 206 | 202:5.| 206 265, ) 280 p 2006 L ITAR | 1 sos il Too 1 seae
16071 g L0 34 7305 | 34| 1661|202 210 | hopi5 | 210 30:5°0 21k 305 |l 10 | T4 ;2o | 100 | 202
1008 | 30 38 sas | 38 [ desa| 206 214 | 2105 | 214 Se6ch gL sb 1T 108 ol b ol
) 1609 34 a2 |oasist| el 1esa ] 210 218 | 2145|218 | gl Bl il [ yerd 1B el R ey
1610 |38 465 | 4205740 |l 1654 | 214 |aza ) misis | ee 42:5. | 89 N 425 1702\ 208 Bl A e
1611 ] 42 50| 466 [ 5o’ ) es5 | 218 Feal el s 465 | g3 | gop ue) Zof | 2185 | 25 ) 2lss
1612 | 46 o | 506 | 54’ || T6se.| 222 230 | 298| ‘230 ' 5081 4T lp0s) liodg Ale 2555 | 2a3 | 22006
1618 60 o 58| sais |0 68 1667 [ 226 Sl aga | 930%50| a3t BLO |Gl G4D ) Liok | 28 2900 | s 2D
1614 1 pa O 6271068571 63| 1668 | 230 238 934,51 9238 « * al BT o o345 23| 2aas
1615 68 : 60| 62:5." 66 |l'1650 | 34| - Co4n | 9385 | 242 62:5 | 50 625 1767 | 236 ! 2 3.8
1616 | 62 70 | “e6:5| 0. [ 1660: | 238 Cio4g | opaepll 246 6:0.1 03 10 005\ 1758 1 230 285 mo. 2l
1617-| 66 7470060 | [ ee | 240 250. | 246°57 | 260 F0:6| 07 of 0.5 1760 1 234 Erea I e e
1618|170 78 L5l 7s ) 662 | 246 254 2605 | 254 ML TL G Tas ) 1160 ) 388 2405 MBS
‘ 16191 74 82| '78-5| 82 1| 1663:| ‘960 258 | 254:5 | 268 T8:5 7601785 1T | 22 WOL | 2 2
. ; 1620 | 78 {40 86| -82:5 | 86 | 1664 | 254 202 | 2685|262 8250 79, 825 ) 1702 1 240 oL L e
Coner ] s a0 90 |- 786.5 |90 |l1665 | 268 266/ 2625 | 206 865 1 83 4 865 1703 | 200 085 2 | ol
1622 1186 9471006 o4 |l 1606, |- 262 : 270 | 266:5.| 12707 9054 871 005§ 1704 | (264 Errsd erd ]
1623 90 198 94-5 0981|1667 [ 266 274 270677 274 0425 2L 945111765 ~5§ 26 g 208 27 g
16241 04 108 108501 102 1608:| 270 | o 278 | 974.5 7| 278 985 |96 10986 || 1760 ) 202 20:0 1 20T 2T 8
1625, 98 100 [ 102:5 [106 | 1669 | 2re O 282 | 978.5 ;| 282 102:5 f .99 ) 102:5 ). 1767 | 306 mE | e
lez6- 02 ) o o110 | d0eis |10 [ aere | ars TR 285 | 289.5- | 28p 005 | 103 1065 4 1708 | 3701 1 2850 218 1 280
127 | 10| o0 114 | 11005 | 1ia | wemn | ase 3005 ] Begis 1 aaor o | 107 | om0 | vy | ara o, | ssms | o | oss
1628 |10 L) gt Finais |0 118 |l 1672 | 286 204 11200757 204 g o1 1 1as 1710 ) 218 260.5. 1 25 | 280:0
1620 | 114 1220 185 | 1mz |l 1675 | 200 preo el U85 | s | s |l 1) 28 2005 | 287 | 2905
16307 118 126 | 122.5 | 126 | 1674 | 20s 309 | 298:5 | 302 182,51 119 12206 ) 1772 | 280 b w2l
1631 122 180.7[.126°5- 1 130" || 1675 298 306- | 302'5 | 306 128:5, 0123 1 126:0 |1 1773}, 290 o e
1632 | 126 184 (1305 [ 134 | 1676 | 302 310 |308:5 | 310 180:6 | 127, 4 1306 | 1774 | 994 0B8] ooe e
1633 | 130 188 | 1346 |- 138 | 1677 | 308 314 | 3105|314 134:0 1 181 | asee | ms ) 208 000 1208 | 8.0
1634 | 134 142 -138s [-o1a2 | 16787 310 3187|3145 [ 318 188:0.1, 130 1 138.5 } 1770 1 502 3060} 80 [ 808
1635 | 138 1460 ) 1425 | 146 (11670 | 314 322 | 318:5.| 302 125 | 189 | L35 g L7m | 308 FHEE L L
1636 | 12| o 160 171465 | 150 |- 1680 | 318 326 | 322.5 | 326 s 146,51 M9 | 1465 ) 17781 810 e B0 s
1a37 146000 Y6 {1605 0 164 || 1081 | 322 3307|3265 330 150:8 4 147} 150:5. ). 1770 | 814 322501 8100 | s
1638 150 1687 | 154:5 | 158" | 1682, | 326 3347|3305 | 334 16451 161§ 1645 || 1780 | 318 32051 388 SO0
1630|154 16215851 162 || 1683 [ 330 338, | 3345 | 338 logs | 166, | 1085 )| 1181 22 3805 g2 ) 08
1640 | 168 16671 1625|166 ||"684 | 334 342 3385 | 342 162:5 | 169 ) 162:5 )| 1782 4, 8 R e B e
1641|162 170 ] 166+6° 170 |l ' 1085 | 338 346 | 342'5. | 346 106:5 | 163, 1 160:5 || 1783 830 B0 e Ba0d
1662 | 166 o 1741705 | 174 || 1686 | 342 350, |"346-5" | 350 170:5 | 167 170:5 |1 1784 1 334 T o S
log | liaf—17 R R B ok | B05 | 3ot e | 176 | 1 || tose 3 s e | as0is
5 ;
78:5 1182711688 | 350 308 ) 364:5 | 358 1826|179 | 18235 || 1787 | 346 354:5 | 351 | 3646
: : ol lmss | Bse) o 358:6. . 365 | 3685
Abstracted’ by . permission. of the Brilish Engi i T F : PR
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be obtained from the Secretary”of the. Association, 28, Victoria. Street,
Westmmmtter, ST7 1 orics ot ot s . B, Fidoria Streey

A 1r § :
b obtained from the: Secrelary’ of the Association,: 28, Vicloria Strect,
0L Westminster, S WL1, price 8d., post free. i : S

108 ) : 5 : o0




-

'[ BW. 8 semers 1. ]  SWAGED TIE RODS—contd. ‘ " SWAGED TIE RODS—contd. ‘ [5W. g, oy 105, ]

(Canceling B.5. Specification 4 W. 5. . . L : : (Cancelling B.S. Specification 4 W. 8.)
' Sizas 3} inoh. : . i
Ultimate Tensile Strength ::7,160 b,
Thread 3k inch, B.S.F. D == 2 40 inches; " H = 032 inch.
Width across ﬂum of Square = 028 - 0-002 inch,

Size ;' § inch.
Ultimate Tensile Strength :* 8,600 1b.
Thread i § inch, B.S.F," 1 = 250 inches; H =032 inch:
Width across ﬂu‘m of Square = - 0:30. 4 0:002 inch.

Diar, of Swaged Part == 0 2.;1 + 0 009 inch.: Area of Swaged Part = O 040.) 8q; inch, Dism. of Swaged Part = 02747 + 0 .010 inch. - Aren of Swaged Part 005890 sq. inch,
: For #'A 7 Lengths || : Tor A " Lengt) , : : For ** A’} Lengths For * A Lengths
Part, B Overall “between e Part B Overall between gthe Part B Overall:]. "= between " Part B Overall between
No. St Longth i 3 No. : Length 3 No.:i: é Length No.: s . Length
AL (With- Limits) - of Blank (With Limits)." | of Blank : : : (With Limits) | of Blank (With Limits) ' | of Blank 77
i el Minsé) ! Max. |1 i Min. | Max. : : : : Min. | Max. s [l Min.: - Max.
o Inches -1 Tnches: |“ Inches | Inches gy ‘‘Tnches Inches | Tnoh T . g : Inches Inches: | Inches i Inches ¢ i Inches Inohes: |/ Inches: | Inches
1803 | -10¢ -0 18:5 | 15| as6 [l 1846 | 178 Wones | Inthes | Inches . 155 18:5[ 1945|178 1866|183 | 1865
\ L9 Cofen o|Cisge.f s 190:5° 21870 | 190°5 i 1oae ) 1820, 1005 10 187 | 190:5
1804 | 140 0 2055 119 | oosts Il 1sar |o1sg LY 3045 | 191 1045 : 19 2235 || 1047 | 186 5T 010405 101 | 0405
1805 |7 18 265 g | n | sas | 1g0 L8 qee s s 108 : 23 | 265 |l 1948 100 [T 198:5 | 195 1 108:5
180:| o3| Lo 3055127 | 3005|1810 | 194 202-5.| 1097 | 202:5 0: 27 51110401 1040 Shi202:5 1 109 | 202:5
1807. ap s F 00 F Bag 31| aes [liss0t| 108 ] 206°5 |1 208 7| 20615 4 31 5. | 1950 | 108 206:6.1: 203 | 206:5
18081 30 385 351 3.5 111851 ) 2021 2104617207 1| 121075 38: 35717 886111951 | 202 2105 207 | 210.5
, 1809 | 34 4251300 e s (asse | %06 21475 [0 81121455 42- 39 425711 1952|206 2145 | 211 | 21465
1810 | 38| 465 43 10465 11883 |10 218:5. |0 215 | 2185 46:5.] 43 4675 || 10687| 210 21851 2167|2186
1811 1 42 50:5 47 5051185412 214 | 0 il vageus | o190t . 60: 4701 2605 | 1954 | 214 222:6.1. 219 1 292.5
1812146 - Bib 51 54:5.11855.| 218 296.5| 203 1" 99675 B4 S5l b 19551218 226.5° | 293 .| 2265
18131 50| 585 55 5851 1856 | 222 S lies0is | 2y iliases 586 | s 585 || 1956 |- 222 230:57 |7 227772305
‘1814 B4 75 1628 59 62511867 226 . 2345 9317172345 : N 62 59 62:5% 1119571 226 2345 231 234:6
181571 58 66:5 63 66:5 | 1858:[ 230 938757 1235 | 23815 i : 66 63 7] 1665|1958 230 2385 | 235. | 2385
1816 1 62 7015 67 70511 1859 [ 234 249.5 | ‘239 ‘19495 .10 67} 70:5 |l.1950 {234 242:5.01 2301 2425
1817:| 66 7451 AT g s 11860 | 238 BRI T e P 74 71 74750111060 | 238 246:5: 72137 | 2465
1818170 85 s o as st gel | 24 25051 247 7| 3508 8- 76 | 785 ||:1961 | 248 250-5° | 247 | /2505
1819174 82:5 79 82:6. 11 18624\ 246 25451 Fa51 105405 82: 79 L8267 | 19620 246 25451 251 1 2648
s 1820 |5 1810 865 83 1 86.5" 111863 [ 250 258°5: | an5 | 2585 [ Ty 831865111963 | 250 2685|255 | 26815
18211 82 [—1'0 905 870 | 00:5: 1 1864|254 o625 os0 | aga s 9 87 | 005 | 10064 | 254 262:5 | 250 | 2625
1822186 045 91 9455118657258 2665|263 2865 94 So1 a4 s 11066 268 260:5 208 286-5
1823 190 085 105 08:5 111866 | 262 3 270:5 1 2677 | 270:5 986 1 061 985 111066 262 270:5 1 267 1 270.5
1824 | o4 102:5f 0 99 L 102,51 18671 266:] o745 1 e lharss 991 102:5 || 1967 | 266 2746717 271 | 2745
1826°| 08 106:57[171103 | 106:5 11868 | 1270 Sliargis | loers LlioTes 103 1106:5 1| 1968 270 o 978:5. [ 275 " | 2185
1826 1102 110961 107 | ‘11055 | 186 | e7abh0 282:57| 279 1.282°5 1071 110:6 111960 | 274 p70g 400 | 282:5. 1279, ) 282.5
827t 106l 5 IS I L nesiasTo y ore (2001 98501 a3 lioses I L1es 11970 | 278 e 286:5.) 283 | 2805
1828 1 1100 o0 1 1085 L 15 | 118050 || 1871 | 289 1i290:50 " 287 - 112005 115 1 118:5 111071 1. 282 290517 287 1 . 200:5
1829 |- N4 |72 piteses| 110 ) 1205 [H1sre ] Bse 2045 {2917 | 2045 19 | 122:5 11 1972 | 2867 294:6. 1 201 | 204:5
18301118 126:5 123 126:5° (12187855290 2085 2057 12985 126-5:1111978" [ 290 208511205 12085
1831 122 1305|0127 2 113051 1874|204 302:5° (299 302°5 1805111974 1 204 £302:5.1, 299 |..302:5
1832:] 126 13¢5 | 1310|1345 | 1875 | 208 306-5| 303 | 306:6 134:5 |.1975 | 208 306:5 | 1303 1 3065
1833 | 130 138:5: 136 1:138.5+ | 1876°| 302 81051307 | '310°6 138.5 1111976 | 302 ¢ 310,61 807 1 3106
1834 | 134 1425|2139 1| 114215 (1 1877:] 306 314:5 |31 | /3145 1426 111977 1 306 BLebif 311 8145
18361 138 1465|143 L1465 || 1878 310 318'5 | /3157 318:5 1465 | 1978 | 310 318:5.] 815 | B18:5
1836 | 142 g 16005 | 14T [ 15075 (1 1879+ 314 392.5:]810° | 3225 150:5. 1111970 | 814 322:5 1. 31913225
1837 11146 070 L 164157151 154571 1880 318 326.5- 17328 | '326:5 164:5 1980 | 318 3265 | 323" | 3266
1838 | 150 168:50 7155, 1 168:5 || 1881 [ 328 330.67{327. | 3305 1685 || /1981 | 322 33057 | 827 | 3306
1839 | 154 162-5.|°160 1 162:5.1| 1882 | /396 334:5.101331° 1 3345 162:5 11108217 326 3345133101 8345
1840 | 158 16651163 '] 16675 || 1883 | 330 338:5|:335°| 3385 166:5. 1| 1983 | 330 (338:6.4 336, ) 338:6
18410f 162 170:5| 167 | 170:5 | 1884 | 334 342:5 1339 | ‘3425 170:5 .|| 1984 | 334 342:501 330 | 25
1842 1 1667, 174:5:| 0171017405 110188571 338 34651343 346:5 ] 174:5 111085 | 338 | - 346:0 | 343 )1 346:6
18431 17007010 LT85 |0 1750 1017850 || 18800 349 35005 [ 847735005 17875 1] 1086|342 350:5° [ 347 | 3605
1844 174 1825|170 | 182.50) 1887 | 346 354571951 3545 1825 . 1987. [ 3461 8045|861 364-0
i \ 18881850 3585 355 3585 i 108831360 (1358:5. ) 355 3686
- Abstracled by permission. of . the British. Engin : : . ~, . £ Abst t)w n"’""- npinecring: Standards
rom. BS{S'I’ ol official yéoplfzngf i%gac;mn : ; E S St '.As.mc{a tion from 1??5’ poc\;ﬁmhon 5:W. 8; official  copies. of which can.
: be: obluined: from: the  Secretary:of ;the Assocmmn, 28, V:dona Strcu i i : 5 i #ibeoained from’ the /Secrelary. o/ the .Auocmhon, 28, leorm Stmt :
i Westminster; S:W .1, price 8A.; post FiH b : - g : " SR i Wutmwlsr, S W 1, pncaBd » POH ]m
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[GW. 8 sowary o ] ~ SWAGED TIE RODS—contd. " SWAGED TIE RODS—contd. [5W. 8 ey,
(Cancelling B.S. Specification 4 W. 8,) : : . . (Cancelling B.S. Specification 4 W. 8.
3 Sw:e: 1 inch, Size: fy inch:
Ultimate Tensile Strength : 10,250 Ib. Ultimate Tensilo Strongsh : 11,800.1;
Thread : -3} inch, B.S,F, "D == 265 inches.. . H == 038 inch. . Thread i 7 inch; B.S.F. . D = 2.65 inches, - H = 0-38 inch.
Width across  flats of Squaro = 0:33 & 0-002 inch, Width across flats of Square = 0-36 & 0-002 inch.
Dism. of Swnged Part = 0-308 7 ' 1y inch. - Area of Swagod Part = 0-0721 8q. inch, Dinm; of Swaged Part = 0:326 :,j% .12.inch:  Aroa of Swagod Part = 0:0835 aq. inch,
For ‘;‘ A" Lengths ; For ¢ A Lengths For “ A Lengths For*“ A" Lengths
Parf B Overall between Part. B _if- Overall betwesn Part B Overall Botween Part B Overall between
No. Length No. Length No. |° Length No. Length
S {With Limits) | of Blank (With Limits)’ | of Blank (With Limits) | of Blank (With Limits) | of Blank -
: L Min, Max: Min, Max. Min: Max, Min, Max.
Inches Inches Inches Inches i Inches . | Inches |- Inches: | Inches Tnches Inches Inches Inches Inches | Inches | Inches
2003 1070 :18-8 15 18:5:11:2045. 11787 186256 183 186:5.: 2103 1040 19 19 2145 1178 187 1835 187
T ) ‘ iy 2046 111821 190551 187, 1906 25 : 2146712182 |1 o 101 [4187:5. | 1191
2004 |14 : 225 19 295 12047 | 186 T ) Toas | 191 L 104es 2104 |14 93 “23 |l anar | oase P9 qes - 016: | s
20051518 28BN 98 26:5.:1.2048 190 1985 195 1985 2105 18 97 97 2148 110100 TR 199 1955 199
2006 22 0‘ : 30:5 27 30:5:{|72049: 1194 202:5 109 202:5 2106 29 31 31 921491 194 203 1995 203
20071+ 26410 s lim 34.5 1] 2060.] 108 206:5° " 208 12065 2107.1 - o6 LEO 3% 35 12150°" 108 207 .| 203:5 | 207
20087} 300772 3857 a5 38:57{1:2051 | 202 210.5° 207 | 2105 2108 |30 [0 39 3012151 | 202 o111 207521
2009, 34 4275 39 42.5: 11205272206 2145 211 2145 2100 34 43 43 216217206 215, 2115 218
' 20101 38 4675 43 46:5° [ '2053 | 210 218:5 [ 2157 | 2185 o110 | a8 7 712153 | 210 219 | 216:57| 219
2011 42 505 47 505 (120541 214 2225 219, 2225 2111 42 51 51 216471214 223 219:5 223
2012 46 545 61 B4:5:0[1:2065:.7. 218 2265 223 2265 2112 46 55 55 21551018 227. 223:5 227
2018 150y 585 55 585 [I'2056 | 222 230:57| 1027|2305 21131 50 ‘59 50 |[L2156 | 222 231 ra27i5 ] 231
2014 | 5a bTRY, 625 59 62:5 |l 2057 | 226 234571931 ) 23405 ollg | pg LkO 63 63 |l'2157 | 228 235" 719315 235
2016 |68 [T 665 63 665 |1 20581 230 238'5:1 9351 nggs a o115 g[8 &1 o7 2158 | 230 239 1| 235:5 | 230
201671762 705 67 70:5.||2069: |7 234 2425 239 2425 2118 62 1 038 2150|234 248 2395 243
2017.1 66 4.5 711746011 2060+ 238 246551 243 12465 5117 s b 75 1 2160|238 o477 | 0a3is | aan
2018 70 8:5 75 278:6:11-208L: 11 242 2505 247 25016 9118 70 S 79 21615 1242 2561 247:5 251
2019: 1774 82:5 9. +.82:6: 120621246 2545 251 2545 2119 74 83 83 2162:17. 246 255 2515 256
s 2020178 {10 8615 83 | 86:5:1'2083] 250 956851 255 95815 2120 | -278 405 87 87 112163 L 250 259 | 2655 259
20211 ] 82/ (==1-0 905 87 90:5:{| 2064 | 25 262°5 1250 1 262:5 Sl sy e o1 |l 216t | 25e agg o505 | 263
202271 86 945 91 943512065 | ~258 2665 1 263 266:5 o129 | ige | T a5 o5 il 2165 | 258 267 |i263°5. |67
2023190 985 2% 9851|2086 | 262 270517 2677 |1 27045 2125, 90 % 90 |['2166. | 262 971 [ aeris | om
2024 1 04 10235 99 - 10235 |1:2067 | 266 2745|0271 2745 S128. | 04 103 103 {21671 266 a75. 2705 | 2rs
2025 | 98] 106:5| 103 | 106:5. || 2008 | 270 o 278571275 | 2185 o151 08 167 107 || 2es | 20| 270 | 27551 279
2026 102 1105 1107 1 110-5 (1 2069 | o7a bt 2825 |- 2790 . 288.5 128 | 100 11 et |liares) oot ,+0‘0 283 | o705 | 23
2027|108 1 14571 L [ 1405 || 2070 | 278 2865 7 283 | 28045 5197.1108 115 115 |l 21707 o7e [2 287 [ ag3i5 | gy
2028 1 110 00 | 118:5 11157 [ 118:5 | 2071 | 282 200751 287 | 2005 2198 | 1106 H0 1o 1o ot 282 : 201 1 agrin ] a0t
2029 1" 114 O 1220500 1100|1225 11 20721 286 1020457 ] a0 | 29475 oton | 114 120 1oy 123 1 21701 286 205 | 20150 205
203011118 12651 123 | 126:5(1 2073 |- 200 2085 |-/205 [ 998:5 2130 | 118 Aiher 12712173 | 200 2090|2055 |7 209
2081} 128 130757127+ 18075 || 2074 | 204 30257 (1200 | :302:5 2131 122 131 131 o174 | o0 30312995 303
208211126 134°5° 10181 134-5 |1 2075|208 306-5 | 7803|3065 2132|196 135 135 412175 | 208 307 | 308:5°| 307
2033 17130 138:5.7] 1857 “188.5 11 2076 | 302 310:57|°7307. .| 810:5 2153 7130 139 130190176 | 302 3115|3076 [ a
2084 | 134 1425|7130 | 14205 || 2077, | 308 3145+ 311, |1 3145 S134 | 13¢ 143 VRS | Pl vt 315 U311 |3
2035|138 146:5 7143/ |- 146°57 || 207871310 318'5 [ '315.]:3185 013501 138 147 1471 2178|310 3107 315:57| 310
: 2036|142 | 1505|147 1505 |1 2079|314 322:5|319 | 3225 2136 | 152 151 1511 2170 1 318 323 | 810:5| ‘328
2037 [ 1463700 ¢ 164:5° |, 161 [ 1545 11-2080 | 318 326:5|.323 . | /3265 2137 | 6L T9 155 1651 2180'1" 318 327 7| 323:5 1 37
2038150 1585|165, | 15875 || 2081 322 330-5- 1327 {33015 2198 |10 =18 180 150 || 2181 ] 302 331 ) seriE 1 em
2039 | 1164 162.57|.160. | 1625 || 2082 | . '326 334.57 3317 | 334:5 2130 | 154 163 163 | 2188 | 326 335717331671 335
2040|158 1665163 | 166:5 || 2083 | ‘330 " 338:5 | 335 |-338:5 2140|168 167 167 112185 | 330 339 17335:5° ] 330
2041|162 170:5° | 167,11 17046 || 2084 | 7334 [ S342:5 |7 339 | 3425 14l 1es 171 1 Iaree | aat 3431 °230:5] 343
2043 | 1663, 174:5° 1178 01745 || 2085 (- 338 3465 | 343 | 346.5 5110|106 175 175 | 2185 | 338 34713435 | 347
2043 |1 170 279 0] 198.5 1176|1785 | 2086 342 10850571 34771 3505 Py GRE T e 179 |l '2186 1 342 351 | aa7is| a5t
2044 174J G182:5:10 01790 | 1825 |1 2087/ 846 T F 3540 s |86 | 3545 Slag | 1ra =15 as 183 || 2187|346 355 13516 | 355
s : : 2088|350 18585 355 3585 : GE o 9188 | 850 359 |1 '365-5 369
v Abstracled. by permission. of the British Engineering. Standards % Aba tracted by ission: of the: British E nunng Stamiarda
b A n pecification 5 1 copies. of tohich can permission, g
14 de m;gd 5’737:» Itlhf Sicmary Q‘?"lh« \X"Ba;&c;:' 28? th{)na Slrcst Auocw;lwn f/’;?:’r”n Ilzhf bimaﬁr?l 14;,7! tgc‘nliclgx;% D"B?‘?’t‘goﬁa‘cglfgg,
Westminster, 811, price 8d. 1 post free, . Westminster, 3.W.1, price 8d., post free,
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[ 5 W. 8, Jenary 1008, ] * . SWAGED TIE RODS—contd.

{Cancelling B.S. Specification 4 W. 8,) .
. Sizex. 4§ inch,
Ultimate. Tensile Strength : 13,800 1b,
Thread : - 4§ inch, B.S.F. D = 2.85 inches. H=.0-45 mch
‘Widsth across ﬂm:s of Square == 039 - 0.-002 inch:

Diam: of Swaged Parb = 0-355"" T 0 ‘013 ‘inch,- Area of Swaged Part = :0989 sq. inch.

/

~ SWAGED TIE RODS—cond, [5w 8 i ]

(Cancelling B.S. Specification 4 W. 8.)
Size : } inch.
Ultimate Tensile Strength ;15,600 1b.
Thread : 4 inch; B.S.F,. "D = 295 inches. ' H = 0-45 inch.
Width across flats of Square = 041 - 0:002 inch:

Diam, of Swaged Part == 0-377 I g 014 inch. " Area of Swaged Part == 0:1116 q. inch.

: . For ‘A’ Lengths 3 For **A " Lengths
Part B Overall between Part | B Overall: between
No. : Length No. (With Limite) olf;(]aﬁﬁgi(
i imits): | of Blank. . i imif %
(WxthL g ) Min. Max. . Min, Max.
Inches | Inches'| ‘Inches A TInches v | Inches | Tnches: | Inches
2203 : IOIM-I}I—%S 19:5 16 19:500[:2245 1 17874 18708 184 187-5
e - 2B ¢ 22465182 10135 188 1015
147} 235 20501023155 112247177186 1Ts 105:5 109:::1::106-5
gggg 18 27:5 24 2757122481100 199:5 196" 5996
2206 a2 315 28 S35 112240015104 203:6 200 ;03-5
2207. 26 +0 365 32 7365, 260|198 2075 204 207-5
2208 3077 30-5 3671030501 12261 |- 202 St 2118 208 21L:6
2200 34 43:5 40 48:5.1(:2262: 1 206 21635 212 215:5
2210 38 47-5 44 47-5% || 22531210 : 219:5 216714219 9
2211 42 BL-5 |48 214 2235 220 223:5
2212 46 b55:5 52 2181 £227-6 224 227-5
2213 50 59-5 56 222 12318 228 231 lj
2214 G54 +0 63°5" 60 226 2356 232 235:5
2915 |58 [T TR 675 ] 6t 230 2395 | 26 | 2306
22161 62 715 68 234 2435 240 2435
22171766 7625 72 238 U475 24471247 -5
2218 70 79:5 76 242 251:5 248 - 261 §
22191 T B 835 80 2461 255:5: 262 2565
2220 78 1:4-0 8748 84 260 269:5 256 2695
2221 82:f—1-0 915 88 24 263:5.1) 260 263 g
2222 86, 055 12192 258 267:5: |+ 264 267:5
2223 90 985 96 262 2705001268 27135
2224 94 103:5 100 266 275151872 27635
2225.]7:98 107.:5 104 270 40 279:5:.276 279:6
2226|7102 1115 108 5274 Lol 2835 280 2835
222701306 |5 115601120 278 2875710 2841112875
22281110 0 e 101195 116 282 201:5:|7::288 2015
a0 | 114 | TH 00| 1830500 120 286 205:5. 1 202 | 2055
2230:177118 127:5 124 290 20957206 299:5
223172122 131:6 128 294 303:-5 -300 303:5
2232172126 13655 [.:132 208 3075 304 307:6
223817130 71395 2136, 302 3115 308 311-6
223471134 5114825 21407 306 315:5 (312 316:8
2235 138 147-6 144 310 3195 316 319 g
2236|142 1515 1148 314 823:5. (320 323:5
223711146 0 1565 152 318 32757 1324 3276
2238 L 150 (718 1s0-5 |1 16s 322} 331571 328 | 3315
2239 1..1564 163:5 160: : 326, g 335-5 332 335-6
|- 2240714158 167:6 164 1675 |11 2283 1330 #11.389-5 336 339:5
224171162 171-5 168 171:5.1-2284 1.0 334 3435 340 3435
224212166 1756 172 175+5(]. 2285 1. 338 3475 344013475
2243 | 170 LT ‘{ 25 [179:5 ] 176 ) 1195 gggﬁ : gﬁ ggé-g gég ggé g
. : 80 | 1836 7.1 . : :
224‘4 1 180 ! ! : 2288 350, 18695 356 359:5

.Abslmcud by pmnmum of. tbc }Jntuh Emnmmw Standardx

5:Wi 1 copies of which can
be obtained ]mm llus Secretary of - the Auocmtwn, 28, Vldma Stmt,
Weatminster, S.W. 1, price Ed L+ post, ] ree.

For ‘“ A" Lengths For** A’ Lengths
Part B Overall between Part, B Overall botween .
No. Length No. Length
(With Limits) " | of Blank (With Limits) | of Blank
Min; Max: i Min, Max.
Inches Inches ‘| -Inches | "Inches : Inches Inches | Inches:| Inches
2303 105 -0 195 16 19:57|1:2345:1.-178 187:5° 1847|1875
. 28 : 2346 (- 182 ] 1015 188 1915
2304, 14 2857|2001 235 |.9347. | 186 >_‘t1,75 [195:5. ] 98105
23056 ‘18 275 24 27:5°.1|: 23481190 1995 196 199:5
2306 22 30 - 38L:6 28 315 (23401 110477 2035 200 ‘2035
2307126 EA 355 32 35-5:-1[:12360 717198 207:5 204 2075
2308 30 396 36 39.5:1(:2861|. 202 211:6 208712115
2309 34 4504308 40 43:5::11:235271.°206 2165 212 216-5
2310138 475 44 47:5711:2353:1.5:210 219:56 216 219:5
2311 42 B1:50 |48 BL8:41: 2854|214 2235 220 223:5
a312 46 555, b2 56-5:7|1-2365 17218 227.5: 224 227257
2313 50 $o 59:5 56 59512356 | 222 231:6 2287123145
2314 54 g 635 60 G3:5.||:2367 .7 226 23556 232 2355
2315 58 U6T:b 64 675123581230 2395 236::1:239 5
2316 62 715 68 71:5:4|: 23591234 243:5 240 243-5
2317. 66 156 2 75-6:12360:11:238 247-5 24405124775
2318, 70 795 76 T9:5 12361 1242 26515, 248: 1 2515
2318 4 8351480 183:5.1)12362/1 246 2566 252 - 2565
12320 180 87:5 84 87-5:11:2363.1-250 2605 25612595
(23211 82 e 10 911 88 01571123641 264, ; 2035 26077126325
¥ ase2 86 95:5 192001005261 (112365 [/ 258 [t 2675 1264 22075
2323 90 :99:56 06 99:5:1:2366 | 262 S ATheB 208152715
2324 04 103:5 100 103:5.11:2367- ':266 (o 2755 272 2755
2325 98 107:5 104 107:6; [ 2368:[::270 0 2792517276 2795
23261102 11125610108 111+5:11:2369. 1. 274 j'_2 0l 2835|2805 1 2835
2327:(:108 0 115:5:01 011200121155 11 93701 278 2875 284712875
2328:1:110 ylon 119:5 118 119-5 (- 2371:{ 282 2015 288 2015
2320 1114 ]5128:5 712120 123511 2372, 286 2055 292 129555
2330:1:°118 1275 124 127:5:|1-2378]. 7. 290 209:5 /200 299:5
2381510 182: 5 13125 128 131:57 (2374 |- 204 303:5 300.14:308:5
2332 126< 135:5 132 185:6::11:2375/1. 208 3075 304 3075
23331130 139:5 136 130:5:11:2376:1 302 3116 308 311-5
23341134 1435 140 14325112377 1:306 315:5 812 315:5.11 ¢
233517138 147:5 144 147:571-2378°1 7310 319:6 316 319:5
2336, [ 142 10 161:5 148 151:6: 1123791 314 323:6 320 323:5
2337.(:::148, (.5 166:5 152 16575::1]:2380.1: 318 32725 324 3275
233817150 : 1596 166 1595+ [1-2381:1 " 322 3315 328 331:5
23391154 163-5 160, 163:5..11:2382::1"326 33515 332 3355
2340:1 158 167:5 164 187-5.11:2383:1.0:330 339:5 336 339:5;
234172162 1716 168 17125122384 17 334 3435 340 343:5:
2342717166 o 17535 172 17575 11°2385:1 338 3475, 344 347:8
234317170 1E 179:5 176 179:5: 112386 1 342 3515 348 3515
2344 1001740 T 183:5. 1180 183:5 1172387 | 346 *1 3558 362 3555
~ : 2388|360 ) 360571856 369:5
A' l“ trach )l?'{S g n of l)l‘evllgxluh ”’l ineer tand
asociation from ion 5. 8 €3 o) can
be obtamcg fmﬁ the. Scf:’:ﬂr;a ofntho Auowftl&n, 'fop 1V|cifoll12 Street,

Wmmzm(cr, 8. W 1, price 8d. ,pou/ne
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'FORK JOINTS (Table 1)

LOW: TENSILE TYPE
2.8SP.3 .

Destan anp DimENsioNs.—All Fork Joints  (those in S.1. steel after coating)
shall be in accordance with the dimensions and limits given in Table I, with the
exception that thoss made in stainless steel shall have the collar D omjtted. They
may-be tapped either right-hand or left-hand as ma.y be necessary, and when order-
ing the hand shall be deﬁmtely specxﬁed

MaTERIAL —All Fork Joints shall be made’ from steel bars which ha.ve been
inspected and passed Dby the Inspector: as complymg with the latest issue. of B.S.
.- Specification'S:1. or B.S. Specification 8.62 or 580 where stainless steel is specified:

i ManurAcTURE.~(a) The Fork Joints shall be machined bright-all over.: (b)
The screw threads: of coated Fork Joints in'S.1. steel and those of Fork Joints in
stainless steel shall not be smaller than the maximum full, effective and core: dia-
meters specified for the bolts in-Table 1T of B.S. Spemﬁcatxon No. 93 for. British

¥ Association Threads or Table I of B.S: Specification No, 84 for British Standard
Fine Threads.  The sorew threads of all Tork Joints (those in S.1. steel afber bemg
coated) shall ‘be required to pass approved gauges

AwTr-Corroston Coating.—The finished Fork Joints.in 8.1. Steel ‘shall be
uniformly coated  with zinc or cadmium by an’ approved process: The thickness
of the coating shall be not less than 0-0003 inch;  If the coating is electro-deposited
the forks shall be. heated to & suitable temperature between 100° C. and 200°.C. for
at least 30 minutes aft,er coating.

Margmg.—Each Forl Joint shall have the appropriate Part Number applied
on the shank near the:tapped end by rolling and shall also bear the identification
mark of the Inspector. ' Each Fork Joint made in stainless steel shall in addition
be marked with two ‘88 » adjacent to the Part Number.

117
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o

Sketeh showing fork Joint with collar D amitted
T mnaoaﬁm mark for fork Joints made in

Skebch showing fork Joint with collar D omitted
as o manutac flﬂs mark for fork Joints made Iin

H{lngpection frole)

o . | ; - sloinless ghect. -
—*LH(Inspection hole) Hoinless sheel: : : :
; o) IO A VR Iy
I i S LB R : uI E
Ul E|: ) . : . i 5 — 7
i} FORK JOINTS (Table 1)—continued e e LR FORK JOINTS (Table 1)—continued
T 2 ¥ ¢ ¥ X R <
AT o B e N By SRR BT VB TR B U AT T B U S VS N B C R ) Gt - D T B A O Ee
- - - e - T Part No. i P RIS T U Vi iMinimum| v Part No.
ciliD E iy G H| 3 nla 2ark Yo, (See Foatnote) s(‘)zf" N Q Pin | Ultimato |Approx.| (??rs;ul.;?
| e leilie e gl dard Pin RHE:|LHES Fork =0 " 120 }—0 0 |0 - |RH.orL.H. [Drill]" Tensile |[Weight! gitd 1
| Theesd | Thread| Joint  |4- 005|501+ 015 015+ -015) e o oal o] SeaSpes Thread | Thread | Joint |+ 016+ 01+ 01| |01 +-04)" Thread. ' Rod) Strongth )
9 Cinecddne i i b e e e b i {0 e ina gl dns e i i in. 1b. Ib.

& 23] 01| o8 f.06| ‘361015 40|35 90°| a0’ | 3382 a2l aen | aBA] 28| 10| 04 18] 10 | 110 T4 BAS |28 1156|010+ | 3832

50|40 | 26| 35| 383/10 a3 s foen ] as s 0e | 2e o 08 e, 31| - 2000 | -016 | 383/19

¥
413 0 A13L | 2, g | |28 oes | nae fonl 48015
¥

a1 | a1 FBSE. 3 aa |0 b ae o] s6 4018 53| 48| ~25 | -35: | 383/37 a1 | 4L | ZBSF] 42| 20| ;06 |-28 27 11.5.] & BSF..| 34 . 2860- | -030.| 383/37

)
*
s
- —T 2 el e - - T ! B e B
30-9850 11| 48 106l 2624 005] # | 60| +50.1-30 | 240 | 383/54 a1a | aan oy el as ] a0 [108: |31 300 16 |t h T, |08 37060 | 046 | 38364
%
£

P

a4 a1 F o,

8|60 | 30 ] a0 | asara 415 | 41sn L 2 L es | 20 108 1-36 <34 |17 | g |48 6116 | 2076 7| 38372

416|416 L& o 1A 12 ] 50, 08| 72 1015

P

a160 boaton Lo s ol g e 12 | B0 ] i06] 861 016] g | 78| -70¢| 085 | <46 | 3837106 | e anen |l 68 {026 | 0643137 | LB6) s [ 00| 0270- | 104 ) 383/100

417, AVTLC U H ISR L TR N T -62 1061 -90--:015| »781-70: 1367|465 | 388/107 417 A17TL 4|78 26 208 [ -45] -39 ;'90 % ” -6 7860 135 |-388/107

010

st |aen g ool | es [t | oo | 051007 005 418 41T b e i80 12 | oh0] ad | 201 gt | 62 | 0360 0168 | 383/140

200 |.~-80.1: 401" .50 | 383/140
22010 :

03
i
'419 4105 oy, A 3% -63‘ 5 +71::]:05|1:064-005| % | 1-05 05145 1455 383/156’ 419 419L ﬁ T8 134 +13:{:68( 541 2:35 | 4% " ~871.:11275 .208" 383/166
pud
1

4207 | 420 [ o | g g des | ae | et | 061 1a 005 F 11| 107 | a5 | 65 | 383178 420 | 420n | & i [ees | 36 |8 |6] 88 |20 | s |74 ] 12080 | -260 | 383/173

4211 421L L ag 0y FofogE 73 0180 81 |05(1:20-4-015 %] 1:26 | 1:1 | 50 | -60. |:383/191 421 21T 48,0088 | 18:1-60) 1621 206 {4k, T4 L 16180 1 - 203 1) 383101

4290 1 422l 3 980 4010018 6364 1 27 Fidy -81|:: 17050 334 383/208

‘NOTE,—~Where Fork Joints are required to be in stainless steel (S.62 or S.80) the Part Numbers in'the
blue print schedules must bear. the Suffix Ict@em STS. 0.g.412' 8.8, 413 L.8.8. S

L2020
422 | aeaL |yl gl as [oss o osl 2640 L L3 1017:) 66| 165 | 383/208

" NOTE.—Where Fork Joints are réquired to b in stainless steel (5,62 or $.80) the Part Numbers in the blua print
schedules must bear the Suffix Lottors 8.5 6.5.412 8.8, 418 L : PR s
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PINS (2.8.P:4.)—continued

Corners to be rounded off fo a rad of 02|
, T T Epprox
PINS *fos 5|00l
E ‘010 U ~1'005
(2.5.P.4.)
o .50 C
—BLE+Ol o5l
j'_g} 401
Dia, T
o Stan- Lengths B (inches)
Blainio) gl | ' o
ing. ‘"'ﬁ ins. lins, im. 1251330135 +40 |45 1:-50 1::55 1:-60 266 {.:70{: 75| 80 85 180195 |1-00,
105121070 Yiigigligl s el ol sl tel 10l el s e 16 16
S | r06l12] Ho70 17|:18 ] 19{ 201 21 22| 23] 24| 25| 26] 27| 28| 20| 30] 31l 32
% [ 07 12! 070 33134 '351: 36| 37 881 80| 40| a1] 42| 43] 44| 45] 46| 47| 48
i 3:1°081:12] 2070 49| 50} 511762) 531 541661561567 68 5017 60) 611 62 63164
PRl ool a8l 10 65).661 671 081 69| 70) 71| 72 w3 [i74] 75| 76| 17781 19]. 80
,‘i; B '~10 18 lOtL 811582 83‘84 85 (86| 87| 88| 80 901:91]:021:93 941 95" 96
R 1111815104 971 981::90.1-100 101102 103|204 [ 105 106 | 107 108 1081110111 112
3ol |oefas 104] ou1aitia | 116 | ate | 117 118 9 120 121 | 192] 123124 | 125 | 126 | 197 | 128
3 é 713 :25[::136 % 12911301 131132 1133.1'134 |:135}.136 { 13711381139 [ 140 | 141'|:142 | 143 | 144
| 1426136 : 145( 1467 147. 148 | 149 [160 | 151 152 | 153 | 154 | 155 | 156 | 157 [ 158 159160
3| 628 30 i 1611162163 | 1641 165|166 | 167|168 169|170 |171{172{173 | 174|175 | 176
2§l ‘9511136 f‘ 17771781179 1180 181 182 1183 1184 l85 186|187 188 | -189 19011911192
% |8 |17 260 136 | {1931 194 105|106 (197 19811991200 201|202 | 203 | 204 { 205 | 206 | 207 208
R BYES Bt 2141215216217,/ 218 | 219} 220 | 301 { 220 2231 224
#1381017 31 -166 : 2251220 [ 227 228 | 229
1 31-17|:31{:-166 23012312321 2331234 235|236 237 2381239240
g4 [:17]:81):5166 246 247 248 240 | 250 | 251 | 252 | 253 | 264 | 265 256
BF]17]:81.166 262 2632641265 266 | 267 2681 269270 2711272
248{-17)°31] 166 °
B0l 17371 <198
3 LAl 1737 100 : :
1|13 |-17)-37) 199
1-0 |13 -17:37] <199
14113 1:17) 48] 261

Dia,| ¥ g

o* Stan Lenigths 1 ‘(inckics)

D H|{B|0¢|Drll

Size . X X

ins. Jins. ins.fins.| ‘ins: 1:1011-20/1-801-4011 :50{1-60(1 - 70|1 -80{1:90|2- 0012 - 20[2 -40|2 :60/2 -80|3:00(3 - 20|3 40|
& | 4 -os|-12)-070

B | 4| -08:12] 070 Lio2i sl sl 601l gl9li0

% |07 121070 21 22] 23] 24| °25) 26| 27| 28] 29} 30

A7) 3|-08)02l070 L L) n 4] 4] ab ) de ] T 48|40 150 |51} 521753 | b4l 56

&1 310018 104 el ralinel s el 71 s 19 S0[ 8L|/82| 83} 84| 85

T | 9 | 10]-18] -104 1011 102 1103 1:1041.105 | 106|107/ 108 | 109 1o [1ir |11z | 118 1141115

3l 111810104 1 0 11311321183 11347135 | 136:{ 137|138 | 130 [ 140 [ 141 [ 142 [143 | 144 | 145

§7 ¢ |12)08] -xoal 1161162 163 164|165 166 | 167| 168 ) 169 [ 170 171 [ 172 | 173|174 175 (1761177
11F {138 :25) 136 1011102193 | 1941195106197 198 207
| |- 14]-26] -136 2 221222223 | 224 | 295 226 | 227 | 228 237
40 {oh |110[ 25 1130 | % | 261 | 262 | 953 [ 354 | 956 | 260 | 267 | 268 267
311 el 2] 136 § 2811282 2851254 | 285 | 286 | 287 288 989 | 200|201 ) 297
BEAIE MBS Ui EET ISR E ‘: 31113121313 1 3141315| 316 | 317| 318 | 519 | 320 | 321 | 322 | 323 | 324 | 325 | 326 | 327
F [ 17810006 | 341 | 3401 343 | 34 | 345 346 347|348 | 3401350 | 361 | 362 | 263 | 364 | 365 | 350 | 357
1| 8 :17(-311°166 1358130601360 | 361| 362|303 | 364 | 305 | 366 | 367 | 308|309 | 370

§ 1 17)-31) 206 |- 371|372 | 873 3741375 | 376 | 3771 3781379 | 380, 381 | 382 1 383 | 384 | 385 | 386 | 387
#1181l ee 388589300 | 301 392393 | 304 | 395 | 306 | 307, 398 | 3991 400 |¢

B8 1°17]531 | 1166 | 14011402 | 403 [ 404 | 405 | 406 | 407 | 408 400|410 | 411|412 1413 | 414 415 | 416 417
487173110166 | 1431 14321433 | 484 1 435 | 436437 | 4351430 | 440 [ 441 442 | 443|444 | 445 | 446 | 447
A8 [L:01-17):37) 1200 | 14011462 1463 | 464|465 | 460 | 467|468 | 460 | 470 | 471|472 | 473 | 474 | 475 | 476 | 471
B L] 017)087) 2100 | 1401 1 402 | 403 404 | 495 | 406 | 497 | 498|400 | 500 501 | 502 | 503 | 504 | 505 | 506 | 507

1315171370199 5211522 15231 524 |-525| 526 | 527 528 | 529 | 530 | 631 | 632 | 533 | 534 | 535 | 536 | 537

1:0{14(:17):37) -199 | 651 562.| 663 | 564|555 | 566 | 657|558 | 569 | 560 | 561 | 562 1 563 | 564 | 665 | 566.| 567
U | 13}-17) 48] 2261 585586 | 587 | 588 | 589 | 590.| 591 592 | 593 | 594 | 595 | 506 | 597

584
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PINS (2.S.P.4.)—continued . = = s . o

¢ NoTE.Pins to the Part Numbers in the table below are used on the Standard Plain Forks for Streamline
irea: and Tio' Rods. : :

A.G.s; No. | 3832 | 383710 | 383/37 | 388/54 | 38372 | 383/106 | 383/107 | 383/140 383/i56 383/173

- Bizeof Sedns o dan, sl in | i i i i i | ind
otk 4BA | 2BA | BSF | B | BSE | BSF | BSE | Bsh Jg%sr. BEF.

= T ,
A.G.S,No, | 383/191 |'383/208 | 383/221 | 383/228 1 384/371 | 384/401 | 384/433 | 384/464 | 384/526 | 384/5688

Sizeof | Win | i g g D W [ G gme s T et i [ 1
Fork | BSF. | BSF. | BST./| BSF |/BSF. [ BSF | BSF | BSF |'BST. | BSF . i
AG.8. Fork Joints




PINS (Non-Corrosive Steel)

(See Diagram on page 126.)

PINS  (Non-Corrosive Steel)—continued
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5 ¢ P 131114118
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31 166 ‘ 225 226 227 228 | 220 3 [ [17)31| o6} 368|259 | 300|361 | 302 363 | 364|305 366 367 305 309 810 - ‘
mfaee] : 230|231 | 232 [ 233 | 232 236 | 236 | 237 | 238 | 330 | 940 T§ L p|oirlisn aee | (ari)arz | a73| 974|975 | 376 977 | 318 1 379 30| 901 02| 98| 884 | S0 M0 2W
-811:166 2461247 | 248 { 240 | 250 | 251 | 252 | 263 | 254 | 255 | 256 % | 1| 17]-31] 08|, 4388 (380390 | 301 | 362 303 304|305 | 396 | 307 | 398|309 %00
31 166 : 262 | 263 | 264 | 265 | 206 | 267 | 268 | 260 | 270 | 271 | 272 7 77| 31| 106|101 | 402 {403 | 404 | 405 | 408 | 407 | 208|400 | 410 | 411 412 413 414 410 416|417
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37199 Uof-17[-37) 00| |01 40240 | 404 ] 405|466 | 407 | 408 460|470 471 | 472 473 74 | 475 | 476 471
371199 7 15| 47|37 100 | | 401|492 493 |44 405 | 200|407 | 408|409 500 | 501 | 502 | 503 | 504 605 | 506 | 507
e . o 3 |13 [ 1797 100 — [sanlsez | 023 | 524 w25 | 520 | 527 628 | 529 | 530 g1 032 033 | o34 535 | 530 | 537
i ki k ' 10113\ 17| 37| 1100 | | 551|552 | 563 | 654 | 655 | 650 | 657 | 668 | 569 | 560 | 561 662 | 563 564 665 | 566 | 567
43261

Ty | 1} (- 17]:43} -261 5841585 | 586 | 5871 688 | 589 | 590 | 591:| 592 | 593 | 594 | 595 | 596} 597

: 125
124 )




USEFUL TABLES

T'he following pages arz\inserted, in.the belief - that they will be of value to members of

PINS (Non-Corrosive Steel)—continued
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Witen wod Too Bogs e Part Numbers i the table below are uted on the Standard Plain Forks for Streamling
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- Mo, | 7832 | 783/10 | 783/37 | 783/54 | 78372 | 783/106. 783/107 | 783/140 | 783/156 783173 PAGE
ize” of i ) ~ ‘
: fin | B inc g in i i : : Bolts ‘. e e L 128 to. 182, 187,138
Fork 4BA: | 2BA | BSF. BAF. If’suf«‘ ﬁ%s“f“ ﬁ}%sg". B%s?}i‘. é%sl"ﬁ ﬁzl‘s?lli o : 0 ‘ s ,
; j = ‘ Nuts . o o e i e . s 133 to 136, 139
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[ 4A1.

(Cancelling B.S. Specification 3 4 1.)

June, 1931. ] June, 1931, ]

3 A1)

TABLE I,
BRITISH ASSOCIATION AND BRITISH STANDARD TABLE IL
FINE BOLTS.
A2 LENGTH OF SHANK AND LENGTH OF SCREWING

=i R

v FOR' BRIGHT STEEL BOLTS.

k]

F "
P
—n
30* S
Tor. Length of Shank () and:Length of Serewing (), sév-Table II. - [ b g “ \ \ \ T 7
1 e 3 ' aols e ) l 9o 0 I 12 |\ 13 ' .
; : b €
Bolt, Split: Pin:
Width i : For Dimensions of Heads, see Table L.
: i Depth P
: ; : Width across: | 3CT088 e Radins of Over-| Size of
Diampber of Bolt'| Tolerance 5 Tlats gg; Thmll;n 0% under Chamfer Dia! :ﬁr Il)z:il? .
CRLTALE Jon B o o Bolt Qo of Lgth. “Hor 6 B.A. 4 B.A 2 B.A
Dismet ‘Head | Pin.| Pin
of Shanl. St Apes R. : : . Pm Hole. B
: Min. | Max. | prox. | Min. ;| Max. Min. | Max. ; E F E by E R
o Me Part No. |.--0din, 1 4-04in. || Part No. | - -04in.'| .+ -04in." |j Part No. |- +--04in. | ~--04in
: P : Ry B g . —0 0 ) —0 —0 B
in, in. in iny in, in ing in. o ing in. -

: s ; in, in. in. in, in. in.
6B.A/(2:8mm:) [10.::0030 ].0+190,]°0:193:1.0:22"] 0:078]:0:083] 7002 e e - A4 04 0-36 B 4 04 0:36 C4 0.4 0-35
4B.A(3:6.,.-) 1:07::0030.(0-24571:0-248"1-0-20" 1 0:100]-0-106]: 002 e o A6 0:6 046 B 6 0:6.: 0:45 ¢i6 0:6 0:50
2B.A(4:75)1.0,7:0030 101321 0:324:1.0:37-1.0-132)° 0139, 0;'02; e P ]20:070 A8 08" Y0446 B8 0-8: 045 C.:8 0:8 060

inch e e e e Sy Al |10 0:46 B10 1:0 0:45 010 1:0 0:50
% B.SF.(0: 2188) () '0035‘ 0:410:1.0:413.1.0:48 - 0:15:[:0:16.1-0-03"1. 0030 :0:040 oL 0:070 Al ! 1:4 0:65 Bl4 1-4 0:65 C.14 1-4 0-10
$.00500(0:26) 7012040035 11 04401 0-445 [10:51:10:18:}.0,19-170:037]70:030 ] 0,040 Tyl 0:070 Al8 1'8 065 B18 18 0-65 C18 1-8 0-70
o (0°2813)10 00850620 0525 0-61: 0:21 | 0:22 ] 003 | 0030 [ 0-040 | & .1- | 0-070 : .

- e S Sl i ' § G : A 22 9.9 0:65 Bo2 2.9 065 22 2:2 0:70
5oty (0~3125) 0./1:0035:1 0:520 1.0:625:].0:61:|/0:21:1:0:22-|.0:03"| 0:030:]0-040 il 0070 A 26 2.6 0»62 B26 2:6 065 (326 2.6 0-70
00 7(0:375) 51:0..-00357] 1 0595710600 {:0:69 0:26:1-0:27:10-03 1°0-030,].0:040-] & 11 0-070 A30 30 0-65 B30 3-0 0:65 C30 3:0 070
Y5 {04375 0:/:0040:1.0.705. | 0710 0:82:10.3210:33°1°0:081:0-040 | 0-050 o011 0:104
: ‘ : : : L . A35 35 070 B35 35 0:70 035 35 0:80
Loi(0:8) 010040 | 0,815:1:0:8207(.0:95:]0:37:]-0-38.170-03°10-040 | 07050 o0 14:10:104 A40 40 0:70 B40 4:0 0:70 T40 4-0 0:80
P50 (0-6625) 05 10040:/10:915.110-920{"1:06°|°0-43.| 0:44"]°0:03"| 0-040. 0:050 30181700136 A4b 45 0:70 B4S 4:5 0:70 C4b 45 0:80
§ 5 (0:626)71:.0.40060.1:1:002, 1. 1-010° 117 0:48:1.0:49°1'0703:|.0-060 ["0-080"{"§ |14 0:136 3
: i i ; i & ) : A 50 5.0 0170 B 50 5-0 0:70 C¢.60 5:0 6-80
.y 1(00876)1:0.::0060. | 11092 | 11100 | 11:27.1.0:54.]:0-55:]-0.03]'0.050 | 0.060. 3121410136 A'BB 2-5 1-00 B66 5-5 1:00 C B85 5:5 1:00
47 5 (0:75) 070060, 1:1°1927):1-2001:1:39°1.0:59:]/0:60"|.0:03.1.0-065 | 0-075 $ -1 1370166 A 60 6:0 1-00 B6o 6-0 1-00° G 60 60 1-00
0 (0:8126)° 040060 11119211200 [:1-391°0:62:[ 0:63:|-0°03°:0-065°| 0075 13- 0-166
0:875):1 0 -0080°|'1:202 | 1:300"| 1-50 | 065 | 0-66:| 0 10651 0-075 | 1€ k k i ification S 3 i
{%ﬁ :: ((0 -937)6) 0./+0080:1-1-382/1:1:390. | 1 -81 g"l() 071 882 gggg 8332‘: ::; g 8{2% Specification ;- Material to be steel to the lateat issus of B.S, Specification S.1 or 8.61 as may. bo specified.
Loy (1-0). 0. -0080: 1 1:468 ,1~480 1:71:1:0:76.1 04771 0°03°|'0-065 [ 0-075'}: 45 | 24 |.0-199 : S :
PSSR dards
Specification : Mutemi.! to:be steol to the Intest issue of B.S, Specification §.1 or 8.61 as may be speoxﬁed As:ocmﬁ%’ﬁ%g{spéz?xfﬁ%wol{ ?K I{rftzﬁcﬁ?vzggng] .3;::2’.«:“”

obtained from the: Sccrelary of the: Association, 28, Vicloria Strm,

Abﬁtramd bg{s pmmmon of. MX lexmh Engineering Standmd: Watmmxln. LA W l,pme 8d.; post free.

copies of which cai
be obtained jmm the Secretary of ‘the Aumatmn, 28, Vw{aria Stmt

Westminster, S V.1, price 8d polt fm
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(Cancelling B.S, Specification 3 A. 1.}
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TABLI - ITL—continued.
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Specification ;- Material 10 be steel to the latest issue of B.S. Speciﬁcu.ﬁbn S.Lor S.61 a5 xila.y be specified.

TABLE: X1 ~continued.

For Dimensions of Heads, see. Table I,

FOR “BRIGHT -STEEL ‘BOLTS.

June, 1931 ]
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{Cancelling B.S; Specification 3 A-1.)
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Cancelling B.S. Sj)eciﬁcation JAL) ) ' iy . (Cancelling B.S. Specification 3 A.'1.)
. : TABLE Iil. .

NUTS  (ORDINARY)

o B—j_T_

TABLE TL—continued.

3 in BS.JF # in: BS.T. 1in, BS.T. L 1 2 5 6 LT
B * B F B " ! e : . . : Width .
Part'No, | +-08in | +40-1in." || Part No. + 06 in 1 +0-Tin. | Part No. | 408 in. | 40-1in. 5 Part No. Width across Flats ncross Thickness
) —0 0 —0 —f} S ! B, Corners G,
- i Bt L Nominal Size. C.
in. in. in in. in. in, | : G
U4 1:4 1-20 V14 14 1:20 wWid 14 1:20 . : : Rt Hd. ) L. Hd. ; Approx. .
U1s 18 1:30 vis 18 130 W18 18 1-30 o , Thd. Thd. Min. " | M | Do, Min. Max.
u2e 2.2 1-30 V.22 22 1-30 ‘V 22 2:2 1-30 : in. in, in. in, in, %
U26 2.6 1-30 VB 2.6 1:30 W26 2.6 1-30 s 6-B.A, AP APL: 1. 0-190 0:193 0:22 0-100 0-110 §
U 30 3.0 1-30 v 30 3.0 130 W30 3.0 1:30 4 B.A. BP BPL 0-245 0248 0-29 0-132 0-142 %
e 2 B.A. CP. CPL 0-321 0-324 0-37 0-176 0-185 {%
U35 3:5 1-49 V35 35 1-40 W 35 3.5 1:40 - - .
Udo 4.0 1-40 V40 420 1-40 W40 4.0 140 e in. BSF. - DP DPL 0:410 0:413 0:48 0-161 ¢-171 %
U46 4:5 1:40 V.45 4:5 140 Wi4b 45 1:40 1 1 EP EPL 0440 0445 0-51 0:190 G200 :
, g TP FPL .|"0-520 | 70525 061 | 0-216 [ 0.225 |
U0 520 1:40 V.50 5:0 1-40 W 50 5:0 1-40 p %
Us5: 5:5 1-40 V55 5.6 1-40 W55 5.5 1-40 £ ER I GP GPL 0520 0526 0-61 0-240 0250 [ |
U6o 6:0 1:40 V60 6-0 140 W 60 60 1-40 H n . JP JPL 0-595 0-600 068 0-302 0-312 %
: bl ”» Lp LPL 0-706 0:710 082 0-365 0375 oF
Specification ; - Material. to be stesl to the latest issue of B.S. Specification. S.1.0r 8,61 as may be specified. o O - Np NPL 0-815 0:820 0-95 0427 0:437 §
i g i SN iK ” e PPL 0:915 0920 1-06 0490 0-500 0
. : : " QP QPL 1-002 1-010 1-17 0-552 0:562 .
o B . B b
a # " RP RPL 1-092 1.100 127 0-616 0:625 R
i " 8P SPL 1192 1-200 1:39 0677 0:687
, 1# a TP TPL 1192 1200 1-39 0-708 0-718
‘ . g v aan . % » up UPL 1:292 1-300 1.50 0-740 0-750
Note. S % # ” Ve VPL 1-382 1-390 1-61 0-802 0-812
L 1 a 4 WPL 1:468 1:480 171 0865 0-875
When intermediate lengths. of bolts. are’ required tho length of ‘the screwed portion (F) shall be equal

to that of the next longer Standard size bolt in Table II. ' Such intermediate lengths of bolts should be ordered S T i R e ;
under the same system of Part Numbering, e.g: 325 denotes a 2:B.A. bolt having an E length of 325 inches . ) e Specification : Material to bo ateol to tho latest issue of B.S. Specification 8.1 or S.61 as may bo specified .
and an F length of 0-80 mch : . :

« Abstracted by permission of I}w Bntwh Engineering . Standarde Abstracted by permission of the British Eﬂmmnmg Standards

Jrom B.S. 5 official_copies of which can i Association from B.S, Specification 4 A. 1. official” copies of which can

bz obtained: from the Secretary. of. I};e Asmcmtwn, 28 Vieloria Slrcel e : be oblained from the Secretary of the Anunalwn, 28, Vidoria: Street,
Westminster, S, W.l price 8d,, post free. i Westminster, S.W.1, price 8d.; post free.
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{Cancelling I?.S‘,Spcq(ﬁcglion 3:A.L) TaBLE 1V, : : o . . : (Cancelling B.S. Specification 3 A, 1.
LOCK ‘NUTS.
350 TABLE V.
i SLOTTED NUTS.
e
2B
; 1)
0 Kos
1 2 5 i 7 . S
~ Width L e E j/‘ : .
Part No: Width across Flats across Thickness G : 30" 50"
B. Corners H. e : For deth across Flats and Corners (dimensions B & C) sece Vable LI,
Nominal Size. [ok g s
Rt Hd, | Lt. Hd: : ; : T . . - - -
Thd. | Thd. Min. } Max, | Apmrox Min: Max. o : 1 2 3 I 4 5 t 6 7 8
S T in. in.: 5. . e B : Taco of Nut to
6 B.A AT ATL . 70:1907 | 0193 022 |-0-063° | 0073 o Part No. - Thickness Slot Bottom of Slob
4 BA BT | BTL 0:246° |7 0.248 ] 0.29 0:085° 10095 | - Nominal Sizo. & L.
2 BA SOT Ot 0:321 0:324 0-37 0:113 0-123 Bize.
g : ” Ré Hd. | Lt Ha. | o " 3 x Mi M
% in. BST. DT | DTL . | 0:410 | 0413 | 048 | 0104 | 0.11¢ Thd, " [ Thd. | M | Max, e ™ i
g ” %%‘ 11;%‘111 8438 0:445 0:51 0.123 0133 = - x - - :
i3 x ! [¢ «B20: 0525 061 0+ 14¢ N . g n, ing s in. s in.
o S : e 2 BA s 0:240 | 70°250 1:0:000 1| 0:080. | 0°160. | 0160
GT: | GTL 110:5620 0526 0:61 0:156 . - - -
g " HT WL 0560 | 0565 0.65 0:176 8§§2 : L Yy in. BS.F. DS 0-240|"0:250"--0-:090" | '0-090 .| 0:150 | - 0-160
T " IT gL 0:506.° 06007 | 0.60 | 0-188 | 0:208 : ~ H » IS 0:260.:| 0200 1| 0090 4 20-090 . f: 0:160- |- 0170
; o . & S 0:260|:°0:270. | 0°080 -] 0-090 - |© 0170 |.-0-180
i . KD | KTL 0:660 0665 0:76 0:220 0:230 . e .
% " LT T oos. |00 082 0240 | 0950 $i » el 0270170280, 1/0°090- | "0-090--| '0-180 |- 0-190
i » MT MTL 0760 0765 0.88 0260 | 70270 o SN RN Js 0:302.|-0:312 |- 009071 0-090 | 0-212 | 0-222
s : ; % ” LS 07365, | 0:376 1| 0140 |: 0-125 | 0-225. | 0-236
. NT NTL 0:815 0:820 0:95 0-281 0-2 k k
boro R | m o bm) ) S I b | eum | ol | d | oa | e
. X QT £ QTL 1:0027 | 171-010 1: 1365 f e 4 5 i 165 .3 .
" ; i il 9-365 9:316 [ " Qs 0552 0:562. - 0:187- | 0-165 | .0-365 - |* 0:375
# M BT RTL 1002 1:100 1-27 0:406 0-416 . ; . :
I ” o STL 1302 1200 130 0.448° | 0-158 % ,, RS 0615 | 0:625 .| 0187 |- 0:165".| ~0-428 |- 0-438
# " T TTL 1192 1:200 1:39 0470 0:480 i » LSS 0:677.7| :0-687 | '0-234. [ 0:208" | 0443 7| 0453
: e \ B# i TS 0-708" .1 0:718.- " 0°234 7| 0:208: 1" 0-474" | 0-484
1 our UTL 1:292 1:300 1:50 0490 . )
& Ve | ovan | 1see | 13 | et | osa | obd oL | o 00 | om0 | ot | o8 | 0500 | 0ol
1 wT WTL 1:468 14480 1471 : . # , v 12 2 : :6 -572
. g : S S 1 . WS 0865 | 0-875 | 0280 | 0:250 " | 0:585. | 0-595
1 i; i 1;%‘ }Yx%j 1-658 1.670° 1.03 0:656 0666 : .
1:846 | 1800 2.15 . 150° ¥
ke : R o 9:7% +0:750 Specification : - Material to be steel to the latest issue of B.S. Specification S.1 or 8.61 as may be specified.

Specification : Material to be steel to the la’mst issue of B.S. Speclﬁcutxon 8.1 or 5.61 as may be specified,  Abstracted by permission of. tlw Bntuh Enymaruw Standurds

Abstracted by 1 1 of - the: British” Engis : 8 . ; A from B.S. .5 official copies of which can
Association from'B.S. 8) m,/ioatwﬂ 4°A1 official copies of which can G ; : . btained from the Secretary.of lhc Auoétalwn, 8? th{zna Street,
be-obtained- from the Smetary of the Aumalum, 28, VICLOM Sm:t i : mezmm,s W.1, price 8d., post free.

Westminster, $.W.1, price 8d. ,pattfrce
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APPENDIX

Tables showing the Relation botweon the Part Numbers in B.S. Specification 2 A 1 and those for the correspond-
ing sizes in B.8. Specification 4 A 1.

STABLE VI
CASTLE ‘NUTS.

i TABLE 1.
S temed BOLTS.
4 BA. 2 BAL }in. BYT. § in. BSF. 3.in. BS.F.
Part No. Part No. Part No. Part No., Part No.
oAl ] 4Aal | 2ar laAarigAa |eAa | 2Aa | aa | 2A 44
W02B | B 4| 10887 Ca || 1058 B 4 [ 107TB| G 4 — i
1026 1B 6 fw0sc |- cie s b Be | 07C |66 lwoec | e
102D | B8 |'103D ¢ 8 [lsD | -E 8 |107D [ G 8| 109D | J 8
1028 |- B0 108 E ot 110 B | BI0 ) 10T ES | G107 )] 100 Bl T 10
. L S 102 ¢ | B |08 G e 10s 6 | EM 107,60 G4 ) 109G 314
For Width across Flats and Corners (dimensions B & C) see Table IIL. 102 T B18 1031 C18 1051 E18 107 X G18 108 X J18
Note.—Tho slots may be made rectangular as in the key plan to Table V, or rounded as in the’ key plan
02K | oBe {103 K2 105K | Bl 10mK | Gee (109K | T2
Tablo VI at the option of the manufacturer. 1023 | B26 || 103 M| c26 |l 105 M| B26 || 107 M | G26 || 109 M| T30
1020 | B30 1l-103°0.] ¢30 ]l°106:0° {7 ES0-.}|-107.07| G830 (209 0 | T30
1 5 3 l P 6 7 s S 10 I 102.Q 1 oBas s ||h10a Q| oss 1067 Q | Basp 10T Q0] 686 || 109.Q 7| T 36
1028 | B0 101038 | a0 || 1058 | Edo i 1078 G40 1 ‘1098 | T 40
102U | B45. 7103 U [ Ca6 || 105 U | E4E I 107.U |1 G46 | 108U | T4
Total Thiclness of . Radius® n
: “Dismeter 102 Wil Boo | 108 Wl 050 {106 W E S0 1107 W G s || 108 W T B0
Nominal Size. | Bort | Thicknoss Hexagon N. e Slot 102 % | Bos || 03% | Cas | a6X | Ees | 107X | Go5 || 100X | Tes
: ge- 1oz Y. | B60: | 103 ¥ | 'Go0< ] 105 | Eep |l 107 Y | @80 |1 109 ¥ | .J60
Min. | Mox. | Min. | Max.:| Min. | Mex | P J K
e o |om PG Vi v Erevomy S Py FO 4 in. BEE. v 3 BSE & in. BS.F. §in. BS.F. 4 in. BS.F.
in: BS.. 0-251{0-9261 71 0:161:|:0-171.]:0:395 | 0:400.|. 0-04 ;[ 0-080 | 0:000
3 . EC. | 0:280 ] 0:200'1°0-190 | 0-200 | 0-425 | 0:430 | 0-04: | 0:090 | 0:090 Part No: - Part No: Part No. Part No. Part No.
& " FC1'0-305°1.0:315 | 0-215'1-0-226 | 0:500.| 0610 | 0:05.|' 0-090 | 0-090 GAL | 4AL | oA aar i eAar [ aa g ALl aATT 24| T4A
& B GC7| 0330 [ 0340 | 0-240°| 0-250'| 0:500 | 0510 |- 0-05- | 0:000'| 0:090 - : -
i w JC1:0:302.| 0-402:{°0:302°[10-312 | 0:676.|-0:585 | - 005 | 0:090 | 0-080 AD L8 il D) N8 - - - - — —
& " LC" | 0-505 |.6-515-|-0-365 | 0-3756.'0-685.| 0-695.|0-06 | 0:140 | 6125 mrEC| L | e e N0 ||100r B[ P10 | 10028 | Q10 11003 B | R10
i ] NC. | 0°667 | 0577 [:0-427| 0:437 | 0-795 | '0:806. | 0-06 [ 0:140 | 0.125 LG ALl | 2G| NIL | 100G | PIA 2009 G| Q14§ 1008°G ) R 14
% » PG |'0-677 |.0-687 [ 0:490 | 0-500° 0°895.| 0:905 | - 0-06 - |'0-187 0165 i x Lig |l M2 X f WIS 1000 T 4. P18 110021 - Q18 ) 10031 | RIS
H ” LQC-1-0-739.1°0-749 1. 0-552.1 0-562 109851 0-995 1 0-07 | 0:187 | 0-166 1K L22 112 K0 0Nee 100l KO P o2 (110020 K [ Qee 1008 K R 22
# ” RO 0802108127 0:615 |:0-625 | 1-065°| 17085 "0-07 | 0:187.| 0.165 LEM | oL26 ) 112 M) N26 o 1001 M P20, ) 10020 | 26, § 1003 M | V20
I, 5C.[0°911.1'0-921 {0677 0:687 | 1:165 | 1-185| 1008 | 0.234 | 0-208 HLO. | L30 .|\ 112.0 ) N30, L 10010, | P30 || 10020 1 Q30 ) 10030 | R3O
# § TC- | 0-042 [ 0-962'] 0:708 | 0-718 |'1-165 | 1185 | 0-08 *|:0:234 | 0-208 Q- Leslie g i Nas o ||acot Q[ Pas |l 1002.Q: |0 Q360] 1003 Q | R36
% ” UC | 0-974'| 0:084 | 0-740 | 0750 | 1:265 | 1-285°| 008" |'0-234 | 0:208 HLS Lio | 1128 4 N0 [ 10018 |- P40 1002 8| Q40 | 1008 8 | T40
# " VC | 14042:( 1-052 | 0-8027| 0:812'[1:355° 1-375-| 0-08 " | 0:240 | 0-208 LU |2 L5 ) U2 U | N45 10010 | P45, 10020 -Q45 - || 1003 U - R 46
1 . WO 11145 | 1°155'] 0-865.| 0-875:| 1445 | 1405 | 0-09 | 0-280 | 0-260 nrw T Slhagw | N0l 1001wl P so 1002 W | Qs0 | 1003 W R 50
' - XL es 112X [ NG6 |1 1001 X |- Bos. ] 1002:X | Q557 1 1003-X |- R 55
Specification : Material to bo steel to the latest jssue of B.S, Speoiﬁcation S.1 or 8.61 as may be specified. ur.y .60 nz ¥ N60 1001 ¥ koo 1002 ¥ Q60 1003 ¥ R 60

Abxlrw;d by permission of the Bnmk Enqmeermg Standards

m 1.9, 4 cial copies of which can
be obldined. ]rom the Su'rdary of ‘the Auacmlwn, 28, Vidtoria Street,
Westminater, S.W.1, price 8d., post free. .

Abmadad by permission of lh.s Bnuxh Engineering . Standards
., official copies of which can
be obtained Jmm the Sammry of the Anumlwn, 28, Victoria Street,
Westminster, S.%.1, price 8d., post [ree
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TABLE IL.. - A ’ TABLE III

NUTS : (ORDINARY). ! LOCK :NUTS,
K ) Part No. ) Part No.
R Size e Size.
X : 241 : 2A1 4A1
APPENDIX —continued g
4 B.A. 115:C BP. 4B.A. 116°C BT
: 2 BA 115'B cP 2 B.A. 116. B CT
TABLE I $ in. BST 116°A ER "} in. BST. 17 A ET
. » & » .4116°C GP + " 117.¢ GT
Tables showing the Relation between the Part Numbers in'B.S. Specification 2 A 1and those for the corres- : H » 136 B i i ” H7T B J?"
ponding sizes in’' B.S. Specification 4 A 1. W ” 116°G Le & ,, 17 6 Lr
1 o 116 H gl’ ¥ » 117 }i i gTT
» 1167 P & e WNT T
BOLTS. ’E‘ » 116K QP £ » 117 K Qr
. ] B . 116'L RP B " 17 L “RT
}inl BT 4 ins B.SJI % in. BS.F. 3 in. BS.T. 1in: BS.F. i " o116 M SP 3 S 170 ST
: & " 116N TP # " TN T
Part No. Part No. Part No. Part No. “Part No: i » 116:P +UP ¥ N 117. P ur
1# 1 116°Q e 1 » 117.§ VT
: T 116 R WP 1 " HT.R.: WD
2AL | 4AT 241 1. 441 2A1° 1 4AL 2AL 441 2A17] 441 R .
3 L3 5 . 8
1004 E | 8100 ||1005: 8| T 10 — - — = [ — o . ; ., i
104G | 514 || 1005G | T16 | 1000 G | DI¢ | 10070 | VIt | 1008 G | W 4 TABLE IV, TABLE V. ?é .
1811100 18 ||°1006. I v1s. '1007:1 | V18 {1008 1 | W18 y ; . [
: ; : : SLOTTED. NUTS. : “CASTLE NUTS. ]
1004 K1 48122 011006 K| T 22 - |01006 K |- 22 |l 1007 Ko | oveees 11008 K| oWige : y : e |
1004 M1 S 26 11006 M) T 26 [ 1006°M | 0261|1007 M1 v 2611008 M [ W, 26 - ¥ . : |
1004:0- 8307 °1006. 0| -~ T'30-"{'1006.0 |- 0307|1007 0" |-V 30 || 1008 'O~ |- W:30 . P Part No. i Part No. iy
g . : e Size: N iz, el b
1004:Q | - 8.35.|:1006:Q | T35, |1006°Q ;|- U35:11'1007.Q | - V36 [111008:Q | W 35 ' o 241 4A1 2A1 441 i
10048 $:40::11:1005. 8> | T 4011006, S: | U407 110078V 40+ |;1008' §- [ W 40 - i
1004 U 8451 1005:0 | 145111006 U | U45 - (111007 U |- v45 (111008 0| W 45 i 2B.A. 114 B ©8 it
: ol : : : 1 in.BS.F. ‘118 A ES 1 in. B.S.T. 119 A EC a
1004 W | 85011005 W | T'50 - {-1006 W |- U50- [l'1007°W |~ V50 Il 1008 W.| W:50 £ w 118.C GS fs » 119 C GC .
1004 X8 55 1005 X { T 65 |[11006-X |- U656 || 1007 X |- V55 1008 X | W 56 3 ” 19 B JC |
1004°Y: [ 8 60 |[:1006°Y |~ 160 | 1006.Y | U60 | 1007.Y¥.'| V60 | 1008.Y | W 60 3 PR 18E -1 I8 :
g kX " 118 G LS & » 196 LG
1 " ‘U8 H NS . 3 DRSS 1198 NC
: » 118'F PS
" 118K Qs
k3 " DEDH RS
ro ney | A B L e e et Sty
# ,, 118:N TS which can be: obtained from the: Secretary’ of the “Association,
i " 118°P Us 28, Victoria Street,” Westminster,) S.W.1, price 8., post fres.
- Abstracted b :
Wut:muxter,S w1, pric:gda%z‘;fju: uom W" S, itorte Srm, 1 i us B WS,

This Specxﬁcntxon wag approved by the Aircraft Industry Committeo.on 20th. May, 1931, and p\xbhshed
by:the ﬂ.uthonty of the Couneil of the Assocumon 18 o' British Standord on 16th Juno, 1931
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STANDARD COLOUR SCHEME FOR
METALS

o COLOURS. ’
The colours'used are Red, Yellow, Black, Blue, Green, Brown and White.

APPLICATION.
. BARS AND TUBES.—Each bar and tub )
colour or colours indicated; in the foﬁo?wngunfaﬁrf;‘be pefnied af cnch ond with the
For one colour.—1-Band 12 ins. wide.:
For.two colours.—2 Bands each 6 ins: wide:
For three colours.—3 Bands each 4 ins. wide.

e dSH%DtES AND STRIP.——Each sheet and strip shall be painted with a -band or
D ntsﬁo e required - colours- running diagonally “across the corner ‘bearing - the
i ?71111 ification stamp marks, " The width of the band or bands is to be in accordance
wi palg&gmph 2: (@) and the painting is to' commence six inches from the corner,

;neasure at right angles to the length of the band. ' Strips or sheets less than one
00t wide shall:be painted at one end in a similar manner to baxs and tubes,

Alternatively,” sheets and strips may b

ted with ' discs th 1
diameéter for single colours addltlo?ml ly S oo ree dnches in
centric- annular-rings ‘one and ‘a’ half fr?c?xgzs\zggn reqnited being applied fn oon-

Brass, Browze axp. COPPER.
Number and Type.

B. 1.—High Tensile Brass Bar . .. . Red Solom
B. 4.—Copper Sheets, Annealed - .. L -~ Black

B. 5.-—Brass Sheets, Hard L. .. .. ‘ i Blue,

B. 6.—Naval Brass Bars. . ... . . 5 . Bh‘;:‘
B..8.—Phosphor. Bronze, Cast Bars oL . .. Yellow.
B.11.~—Brass Bars for Brazing . B %
B.12.—Brass Sheets, Annealed ;,Grown.
B.13.—Brass Bars "0 B c. Bf:elxcl.
B.15.—Copper Sheets, Halt-hard .. .. Yellow
B.16,-—Brass Sheets, Half- hard . : ;. Red. -

Copper. Bars, B.E.S.A. Pubhca.mon No. 24" 1925, B
Part. V. (Spec 12A0 7 .. Yellow, black.
ALUMINIUM AND ALUMINIUM AILOYS.
Number ‘and Type.

L. 1.—Duralumin Bars. - Heat-treated . . . . Yellow low:
L. 8.—Duralumin Sheets. ‘Heat-treated . B - Yellow.

L.  4—Aluniinium Sheets, Hard .. o : - Gree; NS
L.16.—Aluminium Sheets Half-hard L. o i Blu o
Li:17. ——Alummlum Sheets, Soft R . i Blugl.x

mmmévmmmmmmmmmmmmmm@@m@m
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STANDARD COLOUP,SCHEME FOR  METALS—continued

ALUMINIUM AND ALUMINIUM ALLOYS-—continued.

- Number and Type. Colour.
1,26 —¢Y ? Alloy Bars . o ..~ Red.
1..30.—Aluminium Ingots (Vu‘gm), 98% pumty .. .. Black, green.
L..31.—Aluminium Ingots (Virgin), 99% purlty .. .. Red:
1..32 ~Aluminium Alloy Bars . .. .. Green.
L.34.—Aluminium ‘Bars and Sections .. .. .. " Red, black.
STEEL.
Number and Type: Colour.
. 1.~Mild. Steel Bars, Bright . N .. Yellow.
2.-=Alloy Steel Bars, Heat- troated .. .. .. ‘Red.
3.-—Mild Steel Sheets i .. .. ... Green.
459, Nickel:Steel Sheets .. .. .. Red.
6:A. 240" Carbon Steel Bars, Forgmg v ... Green, brown. -,
. 6.B.— 407" Carbon Steel Bars, Machining - .~ .. Green.
'11.A - Nickel Chrome. Steel Bars) Forging N ... Red, yellow.
:1}:B.=Nickel Chrome Steel Bars, Machining . . ... -Red, blue, red.
.14.A.—Carbon Case Hardening Steel Bars, Forging * .. Yellow, green.
14 B.--Carbon Case Hardening Steel Bars; Machining. ... "~ Yellow; brown.
:15.A.—39%, Nickel Case Hardening Steel Bars, Forging. : - Brown, yellow, brown.
15.B.-—3%; Nickel Case Ha.rdemng Steel Bars; Machlmng Yellow, brown, yellow.
.20.—Tinned Steel: Sheets .. Black, green.
21224202 Carbon. Steel 2. L B . .+ Yellow, blue,
.24 —Key Steel . ..o "Red, green.
:28. A" -—Nickel Ghrome Steel (100 ton) Bars I‘orgmg .+ Red, blue.
.28.B:—Nickel Chrome Steel (100-ton) Bars, M'vuchm.m&> Blue, red; yellow.
.31 »—Steel Wire, Cold Headed Bolts S Blue, yellow; blue.
L61.A. ——-Stzmnless Steel Low Tensile Bars; ].‘orgmg . Black, yellow, red.
5.61.B.==Stainl less Steel Tow Tensile B:Lrs, Machining - ... Brown, yellow, red.:
_62.A —Stainless Steel High Tensile Bars; Forging i Yellow, red; yellow.
.62.B.—Stainless Steel High Tensile Bars Machining: . - Yellow, black;" yellow.
:65.A —Nickel Chrome: Steel Bars, I‘orgmg i .- - Blue; black, red.
.65:B.~=Nickel Chrome Steel Ba.rs, Machining 1. Red, brown.

S.67.A.—-5%; Nickel Case Hardening Steel Bars, l‘orgmg Brown,;. yellow, blue.

-

2 8.67.B. 5%, Nickel Case Hardening Steel Bars, Machining - Brown, red, blue.

§:68,A.—169, Tungsten Steel Bars, I‘orgmg i 2+ Yellow, black:
- 8.69.A——319%, Nickel Steel Bars, I‘orgmg i .. Blue; green, blue.

8.69.B.—31% Nickel Steel Bars, Machlmng I . Blue.

S.70.A.— 552 Carbon Steel Bars, Forging o .. Blue, green,
1A —30 2 Carbon Steel Bazs, Forging Brown green, brown.
1B 30.7.Carbon Steel Normahsed Bars, Machlmng Yellow, green, yellow.
76:A - 4072 Carbon. Steel Bars, Forging e . Green, red,: green.
76.B:+—* 40 77 Carbon Steel Bars, Machining . . .. Green, blue, green.
77.A.==30.2 Carbon' Steel Bars, Forging . .. Yellow, blue, yellow:
77.B = 3022 Carbon Steel Bars; Machining . .. Brown; blue, brown.
79:A.5—* 557 Carbon’ Steel Ba,rs, Forging i o Green, red; blue.
80.A.—High Chromium Steel Bars, Forging. “/:.. ..~ Black, yellow, brown.

140
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STANDARD COLOUR SCHEME FOR METALS-continued

STEEL~~continued. :
Number and Type. : : Co!
5.80.B.—High Chromium Steel Bars, Machinin e
—H 5 g .. Red, black, b .
g:gl.A. Nickel Chrome Steel (70-ton) Baxs; Forging: .. Black, blue. e

1.B.—Nickel. Chrome:Steel (70-ton) Bars, Machini ;
8.82.A.——Nickel Chrome Case Hardenjxlg:: SteélBZfs,ﬁ?(éiﬂé Bk, brown,
S.82.B.—Nickel - Chrome Case Hardening Steel - Bars
Machining ... o o L L ;
8.83.A—59%, Nickel High Tensile Case’Hardening Steel
Shap F/Ba.lx%s, Forging™ .., S
83.B.—5%, Nickel High Tensile Case Hardening Stee
: Bars; Ma.chiging . .ase f{ifrdemng el
B.S:8.51.—Wrought Tron; Grade © B : ”

Yellow, red, green.
Red, brown, blue.

Red, brown; green.
Green, black, green,

Red; brown, yellow.

jwiwiw]

STANDARD COLOUR SCHEME FOR METALS—continued

A M. SPECIFICATIONS-—continued.

; Number and ' Type. Colour.
D.T.D. 42.—Chromium - Nickel Stainless Steel Sheets—
High Tensile B . o .7 Red, black.
Low Tensile .- o B . .. Black.
D.T.D. 43.-—Chromium Nickel Stainless Steel Bars— . -
High Tensile B V. Joil s Red; black.
Low Tensile .., in B i ;.. Black:
D.T.D. 46 ~Chromium Stainless Steel Strip L.l Brown. :
D.T.D. 49.—High Nickel Chrome Steel for Valves .. Red, yellow, red.
D.T.D. 50.——Alumininm Silicon Sheets .\ v L Brown.
D.T.D. 53 —Chromium Stainless Steel Bars—
: Low Tensile: .. o O Black, yellow, black.
D.T.D: 54.~—Nickel Chromium:Steel Strip— . :
“Hardened and Tempered .. = .. .7 Red, yellow. i
. . Softened . .. Sy voonil i Yellow; red, green.
D.T.D. 57 —Chromium Nickel Stainless Steel Sheet and "
GoStripl o o Sioan .. Black, blue.
DD, 60.~~High Chromium' Stainless” Steel: Sheets and - :

brip Blué, black; blue.

L DTD. 61 —Chromium  Nickel Welding Wire, Stainless.  Yellow

DD 76.—High Chromium Stainless Steel Bars 1,4 Blue, black, blue:
D.T.D. 78— Phosphor:Bronze Bars, Cold drawn. .. = ... Red, yellow.
D.T.D. 79,—Phosphor-Bronze Tubes, Cold drawn 2o Red, yellow.
D.T.D. 82.—Carbon Steel Welding Wire . .. L .7 Yellow, ‘green; blue.
D.T:D. 87.—Steel suitable for Nitrogen Hardening .. “Red, black, red.
D.T.D. .89.~—Steel Tubes; Low Carbon Manganese - . = .. Green, yellow, green.
D./L.D. 91.—Steel Tubes; Medium Carbon Manganese - ... Red, yellow, red.
D.T.D. 97.-Non-cortosive Steel Tubes; Low Tensile .. .. Black, yellow,.red.
D.T.D. 98~ Nickel Chromium Steel  Sheet, 40/50-tons i
: - Proof-— . L : i ‘ ;
Hardened and Terpered .- S 2 Black, blue, black.
Softened’ " i R .. Blacls; brown.
D.T.D. 99- Nickel Chromium Steel Strip, 55-tons Proof .. Blue, yellow, black.
D.T.D.100.—Nickel ' Chromium! " Steel Strip, 40/50-tons :

Proof ;. ST LUl Red, yellow,: blaclk,
T.D.102.—Non-corrosive Steel Tubes, 35-ton ;- . Blue, green.
T:D:105:-“Non-corrosive Steel Tubes; 50-ton . o Blue, brown.
T'D.108 —Copper Tubes (Supplementary to T:7.B.) ...  White,

D.T.D.111.—Metal Coated Wrought Light Alloy Sheet ... Yellow, blue.
D T.D.113.-Sections and small round Tubes for Welding. . Green, yellow, blue,
D.T.D.115.—Silico Manganese Steel Bars .. o ++ Red, black, green.
D.T.D.117.—Gunmetal Bar, Hard Rolled . . B JiRed, black; green.
D.TD.118.—~Magnesium Alloy Sheets (suitable for Welding) Red; blue, black.

D.T.D.120,—Magnesium Alloy Sheets  (not. suitable for

: Welding): .+ o i Jiisl Redy brown, black.
D.T.D.124.-Carbon Steel Strip (suitable for Welding) .- Red, blue, green. :
D.T:D.125.—Magnesium Alloy Sheets (Hard. Rolled, not '

suitable for Welding) '~ Red; green, black: ‘

- TuBEs. S
Number. and: Type: g
T 130" Carhon: Steel Tubes . W Gre CO}OM.
T. 2.—Steel (Nickel: Chrome) Axle Tubes " . Rede =
T. 4‘_}?‘11'&’1}11,,1“ Tubes, Heat-treated = .00, 2 Yellow.
%‘. 5050 " Carbon Steel Tubes, Heat-treatod . Red t.allo‘w\
- 7.B.—(Supplemented by D.T.D: 108): Copper Tuhes ¥ .
Annealed U T E TR ST
: T. 7.C.—Copper. Tubes, ‘Annealed ;= [ o Blaule'
T. 8.—Brass Tubes; Annealed R T = Bl o
I Z.—élu}x:ﬁmgm Tuhes -0 Dona b g
:14.—Carbon Steel Axle Tubes; Heat-treatc i i b
T.IS.——E’rass Tubes, Hard ..es ffa:t trerft.e ¢ o ggg’ Sue"
T.21—* 30  Carbon Steel Tubes, Annealed .. . Blue.
:l‘.26.—— 15 7 Carbon: Steel Tubes; Annealed 7. 7 Yellow, bl :
T:47.—7 m/m. Brass Tubes for Radiators . L o Yellow. o
+T:48.--10 m/m Brass Tubes for Radiators - iR Blat‘,k.v.
CAM Spmcxmmhons.
Number ‘and Type
DT.D. 1 Nickel Chromium Stesl, Ca i S
ickel ( teel,: Case Hardening ' .. ‘Bl
B.%JB. 2—(}31&31111\20&(;11 ggise Hg;delnix;%swgl (s.mgType) Blu, %ﬁ?&‘l’ ?f{fgiv
I.D. v 4.~ Chro nadium Steel Valve Spring Wire. . Red, green.. ‘
D.T:D." 5-—Carbon Steel Valve Spring Wi pre o en red.
D.LD. 6—Cobalt Chrome Valve Stesl L0 gﬁﬁck&%ﬁm d
DID. lg.e%g;?lo%.clhrf%w Valv;;nSteel : Blug, brown, blne
LD 10— 1ckel Copper-Allo B <L bR 3 ’ '
B.T.D. 11.—Phosphor Bronze Wire &r}:d Strip . %:I(};)sglue'
D.T.D. 12.—FLow Carbon Steel Sheets R G Yellow.
D%‘g 13.—Silicon Chrome Valve Steel " : Green, ,lirc?g?x"
2D 23.—Chromium Stainless Stecl Sheets .. """, ‘Brown. green.. s
DD 39.—f?1g11’,0111jonnum; Stainless Steel:Sheets: . PBlue: ki
DD, 41— 15 Carhon Steol Tubes for Welding .. Vellow.
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STANDARD COLOUR SCHEMES FOR METALS—continued

AM. Spnoxmomroms—wnmnuad.

Number and Type.

.T.D.127. —Magnesium ‘Alloy. Bars and Sections (16-tons)
-T.D.129.—Magnesium Alloy Bars and Sections (20- tons)
.T.D.137.—Carbon Steel Strip, 50-tons. Proof
.T.D.138.——Carbon Steel Strip, 65-tons Proof
.T.D.141.—Mild Steel Sheets, C.R.C.A. .. .. .
.T.D. -146.—High Chromium non-corroding ‘Steel - Sheet

and Stmp, 30-tons Proof .. o S

SoLDERS.
Number and Type,

D.T.D.51.—Cadmium Zine Solder
B.E.S/A.219/1925.2CGrade  A-»
B.E.S.A.219/1925,—Grade “ B
B.E.S.A.219/1925.—Grade “ (1
B.E.8.A.219/1925.—Grade “ D (Plumbers)

Toor Sreers,

Number and:Type.
AM.71.—Temper 1. " Carbon Tool Steel, Extra Hard
AM.71—Temper 2,> Carbon Tool Steel Very Hard
AM.71—Temper 3: :Carbon Tool Steel ‘Hard 1! B
A.M.71.—Temper 4. Carbon-Tool Steel Medium Hard
AM.71. —Temper 5. Carbon Tool Steel Tough
AM.71:—Tungsten Tool Steel, Grade A"’
AM.71—Tungsten Tool Steel Grade !¢ B

Colour.
Yellow, red, black.

Yellow; blue, black.

Red; blue, brown.
Red; green, blue.

Yellow, red; brown.

Red, green, brown.

Colour;
Green..;
Blue.
Yellow:
Black.
Brown.

Colour.
Red; blue, yellow.
Red yellow blue.
Red yellow; green.
Red, green,-yellow,
Red black, yellow:
Yellow blue green,
Blue yellow green.
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TABLE OF GAUGES |

Shakes- . Shakes-
Shakespeare's peare’s Shakespeare’s poare’s
"7 jStandard}: Birmingham i Birming- Standard) - Birmingham . | Birming-
No. Wire Motal Gauge ham No, ‘Wire Metal Gauge ham
Gauge | ~iian Wire Gauge : gt Wire
! Gauge T L Gauge
- :Inch Inch MM Inch < Inch Inch' | MM Inch
000 372 005 <127, 20 -036 ‘066 1651 039
00 348 006 1624 a1 032 068 1-727 033
0 +324 12007 1778 22 -028 072 1-829 030
1 +300 008 -203 296 23 024 077 1-9568 027
2 276 <0096 229 <270 24 022 -082 2.082°):024
3 252 0105 254 266 26 020 -080 2:286 022
4 232 012 306 =240 26 018 100 2:54 1020
i} 212 014 356 213 21 0164 112 23845 0185
6 192 1016 406 200 28 0148 124 3:1560 017,
1 176 019 483 =188 28 0136 136 3:454 016
8 160! 0215 533 =167, 30 0124 - 16 3:810 016 1
9 1d4 024 584 +150 31 01186, :166 4:216 014
10 128 027 686 +136: 32 0108::1::182 4:623 013
11 116 031 793 +121 33 0100, +200. 5-080 012
12 10477):::036 889 110 34 0092 2216 5:486 011
13 002 1038 966 -086 35 0084 -1 :-238 6:045 010
14 080 042 067 086 36 0076 - 250 6:350 009
15. 072 047 1:104 2074 37 0068.-[::::270 6:858 008
16 064 0817 -:1:1:295 087 38 006012278 7-061 007.
17 056 +055::):1: 307 <060, 39 00521289 7341 0065
18 048 +060. 1524 051 40 0048 2300 7-620 006
19 040 -063,7.1:1:600 ‘046

e area of a trum il

‘Area of trapezium
/7 Ares’ of any Tight figure;
lnungles, finding area of each and a

For any regular polygon, mscrlbc

« number of: sides = area.
The area of a parabola

i) or homboxd

,bwo porallel sides X' heigh

D SOLIDS

‘square of the

llﬁ) 5 mn of clrcloﬁ

 baso % he)ght
578 pﬁrpendwulur heighti o

f four or more unequal s LB ia found by dlvxdmg it into
dding together. . ¢ ;
a circle ; then g md.ms f tha.t cu'clo >< length of one mda

3
The area of an'ellipse — long ¢ a.xm >( short axis X 0:7854..

Surface and’ cubic: content of
penmetet) == surface’; 2nd, ares of

or. cylinder—1st (area of two ends) + (lnngth x
use x height = content.

For a cone of pyramid==lst, 4 (slant he ight X perimeter of baso) + m'en .of ase = su:face i
2nd, ¥ (nrea. of hase'x. rpendxculat height) =content: :

For & cube or para elopipedo
X:hreadth 3 dcptb == content,
i Fora Bphemﬁlst equare
=content,
i Areéa of soctor of eircle o=
‘Area of segment: of circle

Iat. sum of areas of u]l tho sxdes Py aurfo,ce 5 2nd ltmgth\
= auriaco 2nd, cuba of dm.metcr % 0 5236 :
of are % )r mdxus

£ A
aren, of sector fess area of tnangle

- Side of square of ‘area equal circle = dinmoter;x 0-8862.
Dxameter of cxrclo equa.l in ares to aquuto =side X1+ 1284




TUBE CONSTANTS

TABLE SHOWING RADII OF GYRATION, SECTIONAL AREAS, MOMENTS
OF INERTIA & MODULI OF SECTION OF ROUND TUBES.

TUBE CONSTANTS—continued

. TABLE SHOWING RADII"OF GYRATION, SECTIONAL AREAS, MOMENTS
OFINERTIA & MODULL OF SECTION OF ROUND TUBES.

i T NbTTE T dz‘ ; S i "
K= AL A=t (Dt Ton T Diogé 7 A(D-26 4 243) T DR o dE .2t - 242
Vi i e [aaeell Eecu i k= o/IVEEE amy =0 =AM
Outside Diameter, ins. ‘ \ : : :
" i “% i %: 3 1 AR Ed | ag e g 1g Outside Dismeter, ins, Wolag g0 vere 2k ek 2k 28 |2k 2% 3
Decimals of an inch 2376.f0 56250 L5 ;;’3”75 1:00 11125 1 e 175 1 1o ees -
au | x : 2o 1001 31?3 ;gggg' 07 s oo | 15| el mame oo Docimals of anineh | 176 [ 1:875| 2:0  |2:125[ 2.25 | 2.975| 2.5/ 2:095| 2.75 | 2:875{ ‘3.0
o 10244 1:0309 |+ ‘ . 0676 | -0762 | 10849 | -0035 | 11021 | +1108 . 5 . :
022 3 1000380000 /0019 |:0033 |:0054 | 0081|016 -01GL| 0215 0279 -0350 oG R e e eS| '
i )39.1:0001 10089 1:0123 | -0162 | -0207 | -0257 10313 | -0373 | ‘0438 -022° T | :0445 | 0548 | 10667 |.-0802 | :0955
23 G B o 10802136 | an6s 3012 345 | 3803 4337 177 | 5219 6668 L Z | 0509|0585 :0607 1 0755 | 10849
‘0247 T | Ooail 0aeD | 0408 | 0047 10642 | 0786 083 | 0825} 10101 1113 § 1207 K | 6102 | 6545|6087 ) 7428|787 | 8311
L |/00041 001|002l |0036 |0058 | ‘0087 | 015 0174 0252 | 0303 | 0387 wia | 50t 1300 | a0 | 1584 | 1670 | 1726
: : 120066 1:0096.1:0133 .-0175,1 -0223 1-0278 | 0338 | 10404 | -0476 ‘024" T [-04861 0600 | 10728 | 0876 |'-104L| 1226
Lo K |laan | aos2 2192 | 2605 13008 | 3440 380 | -anaz| arrg) oaiz | oess Z: | 0o5e| (0038 0730] 0824|0026, 1092
{Approx) & |26 | 0373 | 0471 | 0660|0668 | 0766 | 0854 0362 106 | 116 | 120 K| 6098 [ ‘6542 | 6083 | 7425 | 7867 | 18309 | 875
50267 5 | 0004200100} 00212) 00875100605 0091 | 0131 | 0181 | -0242 | -0315 | 0403 : . 25'G N e vt e SR | evid RN For Specifications
: gt 2]:0068 |:0099 1-0138:| -0182(1:0233 ] -0230 | 0351|042 |.-0495 . (Ap%rz%x) T l0504 | ~0622 | 0766 | 0009 110711261 | 148 TL3:T6 5 ’11'21; 196 ;
P i s : s £026" “ienly
P IX :é§g5 :1672.1:2113 |:2555 |.2998 | :3437 | 388 | /4302 | -4762 | :5205 | -5647 i Z.|/0576/:0002| 0706|0865 0004 | (1074 1)
0287 T | Dot iontn| So2s 1085 10745 | 0865 0965|1075 1185 | 11205 |.-1405 : K 16080 | 663} 6074 7414 | 7856 | 8206 | 1874
7 0095 | oote | oozs. |-0042 10067 |, 0101 ) (0145 0201 -0269 | -0351 | 0448 2G A | 1615|1625 | <1735 | 1845 1955 | 2065 2175
25:1:0045, 110075 1:0112 |-0163 |1.0202 | :0258 . -0321 |.:0391 | -0468 ] 0552 “0a8" T .| 0562|0693 :0844 | 1015 1207} 1423 ) ;1661
G K lais\los ol o6l [a0m | suse 3800| 4300) 475 | 10 | 503 3 Z | ooz 014 | O8ds) 0900 0TS 1B 1000
‘032" T [ooonal oovs | 0600 | 0122 0547 | oura) dogs am s ol oo K| 6073|6516 | 606 | 74 | 7841|8283 ] 8725 0165
‘ (01041,0236 0304 1..0398 | 05 1852 31 2
GV | GO ) ) R ne [ him ) e e s Be el e
ST K 1 10t 20 et v even) B vy ey . % | 0728| 0839 0958 | 1085|1219 | 1301 ISLLI 1689
036+ Tl 0ocetl oors |aass :30327, +0048°1 1100 | 1231|1372 | <1514 | +1655 | -1797 K606 | -6502| 6046 7384 | 78281 :827 | 8711 | -OIGL) 9506
‘ 7 l003 | 0058 |'0053 lionas | 10983 | 0127 0183) 10264 | 1034 |, 0442 0567 20 G A 1938|2079 | 2221 ‘2302 2503 | 2045 | -2787 | ‘2028| +307
et 019 11025410320 | 10407 0495 | -0502 | -0608 036" T | o711 0870 1071|1280 | 1533 | 1807 :2115) -2456) -2827
196 K |11 \des |.907s | gols | 2065 | 3305 | 3839 sosl | 4721 | 1oz 5000 : 7 | 0813|0058 | 10711 1213|1363 1522 | 1002} 18T} 2080
04 I |-00059]:0016 | ouss 0807, 1049 111207 -1364) A0BL :1670, 1830 |, +1993 . K| 6046|6480 | 6032 | 737 | -1814| ‘8957 | ‘8608 | -0138] +0582{1:0024|:
: 7 110032 | 0008 |-0loL | orar|:0097 | 0180 1:0201 ] -0279)..0375 .:049 | 0626 19.G A 215 ] ta307| 2462 | 2021 | 2778 | 2036|3003 | +325 | -3407| 35641
b 161021 | 102700358 | 0447 | 10545 |:-0853 | :0771 04" T 07710072 | 11ss | Y4a7 |17 | L2006 | 12346 2721] :3135) -3588
e K ‘Lor | -Tovg |04 | 2636 | a0ms | 397 | o1 “s2cs | aona o130 508 7 | 0800 1037 1185 1343 1511] 11680 1877\ 2074|1228 | 2400
2048% T 00007 oaia Loaz, |45 | laae) 0% 38151 2001 | 219 | 2378 K602 | 646 | 6005 | 7343 | 7785 | 823 | 867 | 0100|0663 099410438
Z1-0036°|-0072 0117|0175 |-0245 | 0326 G| 0328 | 0as-| 0577 074 18 ¢ A |o567| 2755 | 2044 |'3132 | 133213500 | ;3698 |'+3880] :4075] 4263} -4453
; 5 5.1°0326 [.-0419 10524 |.-0641 1::077 - | 0911 ‘048" T Joe3L | 115 1404 | 2160 | 12014 | 123761278 |1 3227| 3721} :4261): 4881
o 7| 106¢) 1228 :1404f 1501|179 | ‘2001 | 2224 | 2450, 27061 -2064| 3234
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TABLE SHOWING . RADII OF GYRATION, SECTIONAL AREAS; MOMENTS

TUBE CONSTANTS—continued

OF INERTIA & MODULI OF SECTION OF ROUND TUBES.

: TUBE k CON STANTS—continued

OF. INERTIA: & MODULIL OF SECTION OF. ROUND. TUBES.

TABLE  SHOWING RADII' OF: GYRATION, SECTIONAL AREAS, MOMENTS

ko a/T DT D, _r sh2t2
\/A 1 A=t (Dut) =F(Didy 750220
Ontsido Dismeter, ins, |} I ¥ ‘ § P 1 wolap b
Decimls of an'inck {875 |57 | “eon.| w5 | wus | 100 [1.125] 196 [1°976| 16| 1626
: Ko l1147 101582 | 2090 |“046. 109 | “3342.] ‘37184 14226 ‘4666 15109 | 5551
176G A |:056111:0781 11001 |-1221 1441 | ‘1667|1188 /|21 | 238 -2529 gggl
056 I 1-00076/-0019|-0041 10074 |:0121 | 01850260 | 0376 | 0506 | -0663 | 0851
i 7110039 1:0078' |:013L' |-0197 |:0277 | 10371 | :0479 | -060L| 0736 |--0884 |:-1047
, X [:1122 | 1658 11096 |.2436 2873 | -3317] 3768 | 4190 | 464 | 508 ‘fézs
: 1%6(}” A |-0625 ) 0876 | 1128 1370 | 103 | 18e2| 2133 | ‘2385 | 12635 | 2887 | 3130
00y 1. 1:00082/:0021 |-0045 |-0082 |:0135 |.-0207 | 0301 | :0421'|. <0667 | :0746 | -0958
%'|:0042 10085 |:0144: 0218-|:0308 | 0414 | -0536|-0673 | :0826 |-0905{ 1179
K o |-1ssa 1992 [ioar foss [1320 | i3mar )T | s3] sesel g '
1% G A <|-0068 11251 141634 {-1816 |:-2009 | -2382 | 2665 | 12947 3230 §§?§
072 I #0023 71:0049.|-0089_ |-0148.| 1022710332 | -0464'|:0627 | :0825 | +1061
7 10001 |-0156 |:0238 |-0338 | 0455 059 | 0747 -0912] ‘11 * | 11308
: X ‘1947 |:2385'| 2821 | 365 | 13706 4146 | ‘4587 026 | Bar2
1,45089 N ‘137 |:1684 |°1998 | ‘2312 ] 12636 -2041| ‘3255 | 9569 | ‘3883
. il 0052100067 {:016" | 024611 .0361:| ‘0506 :0685 20903 | “1162
% 0166, |:0266.|-0365 | 0493 | 0641 | ‘0808 | -0097 | 1204 <143
e K 9349 | 5789 | 13928 2600 | 4107 | 4548 | 4098 | 54
; : 15435
1.‘:')929 % :1902 |:2203 | :2624 | '2985| 1334713708 | 4069 | 443
- 1 -0106. 10173 [ :0273| 10401 | -0564 | 0767.| 1014 | :1308
L . -028° 10396, | :0546 0713 | 0003|1116 | :1352 | -161
et i -275 | -319. 1363 | 4060 4509|1495
: ¢ 5395,
{21 04(3 ,:I& :2519.1-2027. -3336 | 3744 | -4157.| 4561 | +4969
1 <0101 |-0298 | -044 | 062" | ‘0844 | 1117 11445
: 1043610597 | 0783 | 10904 | 1228 149 | 1778
e §~ Sl s1se 1350 10403 | 44T 401 Y] 5356
LG A -3221 [1:3676 | -4132 | ‘458715043 | 5408
; 1 <032 | -04781 067110916 | -1216| 1575
. ‘064 | 108431 -1074 /1333 | 1621 ‘1938
i Ié -3564|:3092 | 4432 | 4872 15318
0.6 A 24000 {14512 |:6014 | +5517 | 6019
- 1 -0506 |:-0718 |-0984 | +1308 | :1697
: 09 111491 1431 | :1743 | -2089

T y/DEfar Tiw A (D-264-2t7)
K== == Az=wt (Dt T oo {DAd¥ L=
NEVEE 7t (D) ) (D22
Outside Diameter, ins.* - | 130115 [e i ep e loey oy |2k |28l 2% )8
Decimals of an fnch | 1-75:11:875|2:0°1 2:125 225 |2:375| 262626 :2-75 | 2.876| 3.0
K| 5092 | 6431 | 0876 | -7317| 1760 8201 | ‘8643 | -9081| -0536) :0d67/1 041
1.6 A 1208 | v3277 | 3419|3630 | ~3859 | 4079|4200 | 451 | :4730| 4050} -5178
+056" T 2071324 | 1016 | ‘1040 | ‘2324 [ -o743 | :3212| 373 | 4301|4027} 5611
7 |'1223| 1412 ] 1616 -1834] 2060 | -231 +| 267" 2842 :3128) :3428| -3741
x| 5064 | 6406 10849 | 7288 1 7731 | 18172 8613'| 10057 -0499| 1003011 -0382
186G A13307 13641 | -3898 | 4144 ] 4396 | 14647 (4808 515 | -54011 5653 5004
084" 1| 1208|1405 ‘1826 :2303 | 2628 | 3104 1:-3035 | 4224| +4873) :5586| -0304
: 7 | 13790 1505| -1826| 2073|2536 | 2614|2008 | -3218| :3544| 3886/ 4243
: K| 5935 | ‘638 | -6821| {7261 | 7763|8147 | -8585 | 0031} [047I| -0013(1 0355
167G A | 379614078 | -4361 | 14644 | -4027 | :6209 :5492 | :5775] ~6058] 634 | 6623
o7en T (713381 :1659 | 2020 | ‘2457|2025 | 3458 | +4051 | 14700] -5434| 6232} :-7102
2z xsea 177 | 2020 23061207 | 2012 | 13241 |-3588) :3052} 4335|4735
K| v | 6362|6792 7235 | 7675 812 | 8658 | 0003|. -0441) 088510327
114G A | 4107] 4511|4895 1-5139 | 5444 | 5768 -6082 | 6300|671 |.:-7024| +7338
408" T | 1466|1821 9227 | 2691 ‘3215 | 3802 | 4456 | 518" | -5083).:6863| +7825
: 7| 1676|1947 | 2207 | 2633 | 2858 | 13202 35665 ~3048/ 4361|4774: 56217
K587 | 6312 | 16763 | 7106 | 7636|8078 |.:8517 | :8961| -0403)".-0845/1 0286
137G A |av0 | 5153 | o614 | 5876 -6237.| 6698 | -0069 | 732 | 7682 :8043) 8404
U o0et 11654 :2054 | -2515|::3024 | 3636 | 14305 | <5051 |- 5879) +6702| 7706|8892
711189 | 2191 | ‘2515|2862 | 132821 -3626 | 4041 | (4479|1484 | -5423| 5028
K| 15837| ‘6273 | .6716| 17156| 1506 | -804 | 8477 | :8921| 03621 980410246
126 A | 5377 (5786 | -6104 | -6603 | 7011 7419 17828 | -8236{ 8644/ 9053|9461
1047 T 183 | eo7r | 270 | 1338 | 4047 | 4704 | 5627 F6565]. 7577| 18701 9931
712001 | 242" | 2702 3182|3597 -4037| 4502 | 4004 6511\ :6053). 6621
K| 5791 | 623 | 6675|1116 | ms5 | 8 | 8437|1888 | ~0322| -9762]1-0205
16 A 15054 -6400 | -6866 | 732 |'+7776 | -8231 | -8687 | --9142] 95981 -0053|1:0509
116" T |/1998| 24841 3068|3706 ] 4441 | :5265 | :6180 | 17201} -8330) 058211 0044
7122832650 | 3058 | 3488 | 3047 | 4434 | 4040 | -5403| -60G5| 6666|7206
K {5759 | 6103 | :6634 | 7075|7516 | 7961 | 8398 | 884 | 0281} -0722/1.0104
10 G A | 6502|7026 | -7527 | 803 | 8533 | -0035 | 0538 [1:004 |1:054311-1046]1-1548
-198" T 121681 2604 | 3313|4019 | +4821 | 15726726 |-7848|  :9079|1:0430]1-1929
7' ['2166| 2814| -3313 | 3783 | ‘4285 | 4817|5381 5970\ 6603 72621 7953
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TO FIND THE WEIGHT OF A CASTING | o PLATE GAUGES
FROM THAT OF THE PATTERN - . e : f :

AND
¢ pighi R N
¢ Apa(.)t;gn;x:\% g Will-Weigh fvhon Cast in
b i : . P . Thickness Woeight in 1bs,/sq. Wexghtmlbs f8q.
CI::zi %e}ag: «h%:utlx:l Zinc Copper - |Aluminium i E : e Gaugo in Inc“bes ft. ?n Mild Sbéel £t in' Duralumin
“Bay Wood . 8.8 9:9 10:3 8:5 10:5 3:2 . . . kf :
" Beech . 8:5 95 10:0 8:2 10:1 3:1 5 ] , o 30 0124 -50 ‘18
Cedar 1611 18:0 18:9 15-6 19:2 58 : st ; : :
Cherry. 10:7 12:0 12:6 10:4 12-8 3.9 “og 0148 59 22
Linden 11210 135 14:1 116 143 4:3
Mahogany. |, 85 9.5 100 g 10-1 341 26 2018 2 -26
“Maple 19:2 10°3 10-8 8:9 11:0 3:2 R
. Onk 94 10-5 111-0 2941 11-2 3:4 o1 1022 -88 :32
/ Pear . 10-9 12-2 12:8 10-6 13:0 3:8 g
Pine, white 147 16:5 17:3 14-3 17:5 5:3 29 028 1:1977 41
Pine, yellow. 131 1447 1514 1247 15:6 47 : :
- Whitewood 164 184 11719-3 16:9 19-5 59 20 1036 1:44 52
- e g 18 ‘048 1.92 L
‘Allowance must be made for the metal in the pattern. " " . ¢
: i Sl : 16 +064 2.56 -93
' 14 s 320 116
Yo 04 416 11
710 o128 Bil 136
! 8 16 . 6:40 2:33
REDUCTION FOR ROUND CORES AND CORE PRINTS : . 1030 vies .80
Rure-—Multiply the square of the dmmeter by the length of the core and prmts : s E Sogag : 3006
in inches; and the product by 0:014: This will give the Wexght of the Wlnte pine core, - G R | o :
to be deduicted from the wexght of the pattern - . - : A <232 9:28 3:38.
; ‘ 3 262 10-08. : 3:68
; 2 e o e 403
1 2300, 12:00 4328
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~ WEIGHTS AND] DIMENSIONS OF “;{‘ !
~ ALUMINIUM SHEETS | \
o : WEIGHTS AND DIMENSIONS OF ALUMINIUM. SHEETS—

.. (Together with Brass, Cppper,f Steel and Tin for: Comparison) k : < continued .
. B : e (Together with Brass, Copper, - Steel and Tin for Comparison)

Size ./ THIORNESS Weionr : Ls: pEr SQ. Foor. :
: . ; Size s THICKNESS : Wreianr i Lss, pER Sq. Foor.
1 S:w.6. ] Sheet nch Mm: PP Brass Copper Stee i - Birm, :
] Gauge: e Bt ! Tia S.W.G.| Sheet | Tneh’ |\ Mm. Alum. Brass | Copper Steol Tin
> . . Gauge mm g
D 315 9:526 518 16-7: 17:1: 15:0. : ;
B[0 1372 0:440.0 " 514 16:5 17:0 14:9 ﬁ.é 207 |10 065 1:651 898" | 2:89 297 2:60 2:60
el 348, 8839 481 1615 15:9 13-9 134 16 1064 1:626 /:885 285 2092 2:56 2:46
oy | 1394 8220 1748 aven 14:8 13.0 12.5 19 -063; 1600 810 2:80 2:88 b 1242
f G 3120|7087 431 S 139 142 12:5 12:0 -062 1587 :857 2.76 7283 2.48 2.38
el 40 300 7:620 4:15 13:3: 13-7 1240 115 18 -060 1:524 1829 |1 267 274 2:40 2:30
, o Sl 1289 7341 3:99 129 132 16 1 el 056 | 1402 174 2:49 2:56 2:24 2:15
. 38 278 {17061 384 1274 1247 1101 107 17 s 130T 4760 245 2151 220 2:11
2 Lol e 7:010 3-81 12:3 12:6 110 1046 218 20517 il1-208 705 9.97 2:33 2:04 1:06
G3T 2270 6858 |7 3.73. 12:0 123 108 104 ! 18 “048. 771 1:210 -663 213702019 1:92 184
3 Godiiese | 6011348 11:2 116 10:1 968 15 {047 1:104 eAn 209l 2s 1:88 1.81
36, 00250001 8.350 i 3.4b 114 1070 0.60. 14 ‘042 1-067 -580 187 1:92 1068 1:61
o] 38 (288 6,045 3:29 108 10:9 SUgiee 914 19 1040 1:016 1562 1.78 1:83 160 1.54
4 E i Tra “5-80% 3:20 " 1053 108 g.98 891 13 25038 -965 1625 114607 1474 152 1:46
3401 216 5:486. . 208 9.61 ‘986 | 864 831 20 036 914 497 1:60 106 14s 15
5 212 5:385 12193 9:43 9:68 8:48 8:14 3 12 035 -880 4847 | 1766 1:60 1-40 1:34
i 33002005 15080 2.76 890 9:12 3-00 768 21 032 01813 442 1A 1:46 1928 1:28
6. 1020 1 aierr b 2065 8547|8476 7168 7.37 1V 031 2793 499001 138 L2124 1-10
e 72| o g3 | misa 748 e 22 Cilges ol 387 1:25. 1:28 1:12 1:08
32 L1821 4623 0 e e 118110 rigligy 7.28 609" 200686 4By 2102000 1:24 1:08 1,04
1 1176 a0l a3 783 803 705 igine 23 024 1610 33201 107 1:10 <960 921
31 1661 4216 0 229 7:38 7AB8 e 637 : 9 023 684 318 | 102 1-05 -920 -883
3 G600l 44004 9oy 7195 7:30 640 615 24 022 .55 304 £-970 21401 -880 846
30 -150 1 3.8107 2:07, 6167 6:85 6:00, 576 : 8 021 +538:: 290 1936 :960 -840 800
9 pocla 3,658 1:99 6:41. 657 576 5.5 2 020 508 276 :890 914 00 768
20 [01:136 o 3454 1:88 605 620 CUBda v g 7 019 483 262 846 808 760 730
Wb 1128 3:251 1775 5:69 5:84 5:12 4920 26 018 457 249 - :801 823 720 691
: Lo 35175 1:73 566 510 5:00 180 21 0164 416 227 +130 760 650 630
e 3:150 1.71 5:52 5:66 496 476 : 6 0160 406 221 712 731 640 614
1l Slee 21946 “1-60 15-16 529 4964 | 446 -0166 :397 S21p 604 2713 624 :699
27 112 2:845 |15 408 5:11 448 430 28 1 :0148 -376 204 -658° |0 et 592 -568
12 -104 27642 144 4:63 L7418 4:16 3:09 : 5 0140 356 193 6230 <640 560 -537
2 100 2.640 138" 145 457 4.00 3.8¢ 29 0136 345 |8 1605 622 1544 522
13 92 2837 127 40940 3:68 353 30 0124|815 BLIE 0 -566 1496 :476
: 2 -090 2:286 124 4:00 4411 3760 348 : 4 0120 3057|7166 1634 548 480 -461
24 108271 172088 113 3:65 375 398" 316 3 0105 267 145 467 480 420 403
14 S 1080 2.032 1°11 356, 365 399 307 2 0090 229 125: -400 412 360 346
23 077 11956 1070|343 352 3.08 2.96 : 1 008 203 111 356 366 320 307
15 22 2072 1:828° 40095 3-90 399 1 2.88" 277 - - -
i 2151 068 1797 940 “3:02 311 272 e Speoific gravity . 2:67 8-62 8:82 774 7.40
N TN ; o o A : * Ratioof Weights " 323 330 2:90 2:78
“ Specific gravity, SRR 2:67 8:62 8-82- VR L : SRR i
Ratio of weights e i 1 3:23 3-30 2:90 2.78

152 : ' o 153
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- wiE : " DURALUMIN WEIGHT S—continued
& . - T >
— SQUARE 'RODS:
g 3 Approximate Weight
" Decimal Millimegre - : : {
S.W.G. . Equiva- Equiva: s Pers - Kilos Length . - . Approximate .
lent : Ient : I(l)g ft, pertIOO : .  Gizes mjm. Weight Length e
: 5 Tmores . : S /" inches Equiyalent e Kitos por
? gg% 528 12:32 1636 ‘ . , ; " por ft. Tun tineal motro
TS 1976 701" 7:52 111190 : : : e
3 262 6140 623 9:27  Supplied in : . : 45 o
4 -282 5:89 5:27 7:84 coils up o 12:70° : ‘i‘.}g 0 15031056366 - motres)
5 212 5:38 422 6.58 a0 1081 685 1:02 Wy
6 192 4-88 3:60 5:36 (9" metres) 3 5.9 ‘933 1:39 PSR
7 176 4.47 3.04 452, ¥ 2510 1:220 1-82 e
8 160 4:06 2:51 3:73 1 3857 1583 2:30 v
9 A4 3:66 2.03 3.02 1 . : 1.905 .83 w e
10 J128 3:25 1:63 243 1 3.1 223 3i98 e
1 e 2:95 1:32 1:96. 17 o 5 108 wey
12 04 264 101 1059 ‘:i o et 307 1-85 : 810 fto
}g 3% : ggg gg 13; 11 4445 3.735 Sgg (2.44-63;g5nmutms)
18 072 1:83 51 76 2* Goe0 e 830 (1:83-2 44 motres)
6 -064 1:63 140 60 ; o o
17 -056 1:42 ‘31 46
18 -048 1:22 22 33
19 <040 1:02 18 24
20 £036 -1 13 -19 . : : : :
% 09 o i R : - ; - HEXAGON RODS (Whitworth Standard)
{024 .61 06 09 . e i :
2 022 6. 05 07 - T :
: k . ; : i \Appmgimnte :
s R : ; i Sines el il b Weight Length
ROUND RODS AND BARS “otBolts | ‘Across Flats | - Equivalent The Kilos por
: e — inches o ' por it Tun | Tineal motre
| Docimal | Millimoteo | Approximate Weight | . ' ]
Sizes | Equiva- Bquivas: | CLER Length Rerarks i : Sl . e
g ent | " lent 7T Tha | Kilos per ; Al : 3 25| 13 Coaer a8 P o s
: . per {t: run | linealmetre |- T 8ot 16:26 ' g;? ¥ 38 ! " »” ”
o ’,f i e oo 108 105 i
1ol a0 635 080 ‘089 10292 1, Rods’ from " % in. % o9 | a3t | ers | 190 Ye o
i -3125 7:94 -090 13471 (3:05--366 motres). | (7-04" m/m. dia) R 1011 2568 1062 oo L (2444306 metres) |
3 -375. | 9.62 S 138 a20 S, i 03 in. (762 i 01 Lo 9796 i e 5 : ! |
Yo | 4378 11 1183 e iy R myjm:  dia.),  can B 11201 13050 152 , g‘m Yaliahiaa 3
1 - 12:70. | 240 6 Sl be supplied in oy % 1300 3304 0 o L9 5i01 Tl
o |sen dee0 ol 309 45 S dismoters " inter: 5 1:380 3530 2:062 . non ey
£ e 15:87 a1z | e N mediate’ to._thess b 1479 37457 2:333 332 e
3 750 19:05 -538: -80: iy A if - required in S 1574 3098 2:625 tiag s *
i 815 22:22 -729 1:08 iy ,, sufficient  quanti: e 1.670 42142 2:916 584 P o
1 1000 9540 LgRT 1542 R ties i torwarrant |17 13 H 1-860 4724 3:586 Pty ”. 24 2
1% 1:250 % 31718 1490 2:92 : manufacture, " 1y 2:048 52402 4:541 8:7‘). ” ” ’
1 1:500 38:10 2:150 320 : : s 2:413 61:29 5:860 ‘ v
135l e 44145 1 .93 4:36 e L i o =
2l 2000 50:80 |\ 3830 570 : o | Bars above 3 in.
2t | 2250 | 5116 4-850 7.92 8101t (2-4—3-0m) | dia. (762 m/m.)
£ 2:500 6350 5-990 8:01 6—8 §#. (1:8-—-24m) are ‘only. supplied
23 2:750 69-85 120017010476 H ; in’ the~hammered
i3 3.000 7620 §:65 | 12:80 46 (1-2--1-8m): | Bnish. Lo
164 166




o DURALUMIN WEIGHTS—contmued
EXTRUDED RECTANGULAR SECTIONS

DURALUMIN WEIGHTS—confinued.
EXTRUDED RECTANGULAR SECTIONS

Thickneas m = Thickﬁm in; = Thickness f in. == f o, = Thickness 1 in. == Thickness 1} in, =
4‘76kmf/‘m. 6-36 m?lm Y mx?m. Th‘;ﬂ"fjﬁ 2540 m/m. 2857 mm.
Width Weight ‘Width Woight Width Weight i Weight Width Weight Width Weight
: per | per or £ T per : i : T per per per
i | T mmea o b RS B ol abe | , - Bl rhenl B | et ft. | lineal
e ! srun. pmtre : x ‘run metre . g Tun pqetra; ins: mim, " mi) metre ins. m/m; . xun p\atm ing. m/m; ‘l'\lll!l’ ilﬁelﬁg’
in bl in kgl in b, |- in ke, in-lb. | o kg, i : X inlh.i 1 inkg. in b.:: ] in kg. in 1b. 3
; . 3 . 1l . S : : . 89 | 281
e e e ol ose | s | 2een) 1 R0 3 [B ) 2% |
87 |22 20 |09 1 19%05 | 23 4 |1 ;o) s m B laoo| G| ‘i B 130k | v [sras [ 3ien ] xeo
voolesa f ol B g e e el ase ] s e 1ogsm) o1 L W R e | s ~ o
Apolsnsoes e g Tes [ e 15 13 4027 | e[ nes e e L s | 2 isoso| 2427 361 :
Apcssa0 s ae ) srl g L] 3s i sr e sotso | re [ s T hee | age |l 23 leser] 268 385
2 ) 5080°[ e | ves [ i1plasie g 68 [l 25 | '83:60 | 205 | 1.4l ~ s ; : 21 leTas | 2Tl 407
: 25 63:50 | 57 85 (laf hadeso | sa b e |3l wee0 i 13t | 10 L : Al 2y | esso | 3i0s | a5
2 7160857 63 | 03 |2 |s0-80 | 0|00 ~ . : 30 l76:20'| 3657 | 648
27 7302|665 les ey 6350 | 78| 13 : ' : . ; s o
3 7620 680z |3t 60 e |16 =
- : Th,ck,,m lim = : :Tmckneas 1cin, = Thir;lrlegaa_lsxiﬁlg‘- =
Thickness § in S Thickness g = Thickness } in. = o ~ 175 mm. 334 m/m. :
9:52 m/m, : 1 m/m. . : S 12:70mim; ) e e o ; P :
. e i : oy e [eton sl g falan ) 260 | 38T - BE 5708 465 ) - 0.02
3oz | el s 12.70: [ ar {40 Fol1eer | aas e |oos L fe e fsvso | 3 ) 403 | s3p | 02071 B4 8.80, '
&l aneet ae [ lan 15-87. | 33040 30119051 45| 68 - 23 |63:50| 3:80 | 564 ‘ ~
Yolasier| sl 201905 a0 | 6o $eziem sl . G S
Syineisae| st 2§ 6350 | 1-33 [ 1980 || 7| 2500 | k0| 00
M. l25i0°h 46| .08 |l vof leoss | 1ae | 2as || 1o {srs]oge s
1} | 287 | 51 g6 o3 [ reen | reeo [ limE lasio e Loss .
b lars || esT & 1h a7 a9 | Ty
Sy liss0 ] ige | 102 2 |50:80 | 1:22 | 181 ,
2 fooso) a1 | Lo 2371 60%40 | 1945 | 2:16 ; , ; :
21 [63:5 T N 21 1'63:50 | 1:52 | 2.26 e S
2§ {6660 1200 | 170 2516985 | 1:67 | 249 , . | ADDITIONAL SIZES ~
21 leoss | 1:25 | 1ia7 37 I7cie0 | 182 | 2172 ~ . : L , kx -
% gg-go }gz 3048‘ 33| 8572/ 2057 | :3.05 . - : SWIDTH e : : W““m\
S Koo ; o /xﬁ. per ft. run in;lbs. per lineal metre in Iulos
Thickness § in, = Thicknoss J} in. = Thickness § in, — e i ‘
15:87. m/m 17:46 m/m. 19-06 m/m 21% 42 UBTI15% 10468 : ;g ;gé
; : : : oA S0P S 406 %2018 : ;

, : 7 997
3ulemeal o cameaa N 1g | 2857 | e | o g fe0i60. 7] 110 22} 50:8 %6985 - & :
4711098304 a5 1a 31915 | 10050 | 1ee. |4 2222 |80 | 1-19 i :
3:1:19:05 -57. 79 1 25-40 -91° 1:36 : *Round Comerﬁ

Tolemeel er | 100 1§ | 417|147 | 2000 S ;
1 2540 16| 103 27 1'50-80'| 182 7 218

1 lessr ] i85 | 1.2 2} 63:97.° 198 | 2.89

1805 ] tee ) g 24 6360 | 2:28 | 340

Yool s | L 3 |76.20| 278 | 407

1[4t 1033 Tes :

2} 6350/ 1:90. | 2:82

*Round Corners:"

156




DURALUMIN TU

BES

. v =
5-38° 1488 3.66
212 192 ‘144
Weights per lin{ou.} foot in Ibs. und per lineal meter-in kilos.
: o[ 1bs; kgs,| l‘bs\.‘ kga.| 1bs, [kgs.| Ibs, 1bs, Jkgs.
1 -20|::30
§ -27| 39
1 -61 33 249
H -541-80| 501 \74] 4 a0l ol
‘ o4l 05 .88 -5¢ -a7) 70
Lm0 Vel o1 e 54 80)
1.34) aalroo5] 78l 10 81 01
1:50) ‘94110 '8 1‘-,29‘ ‘681-01
1:6711-041-55 -96]1'43 -75 112"
183 1-1al1 70/t 051 50 810121
20111 2511 96/t 1417001 safia o
1-a6i2 17/1.35(2-0111 231 83kt 95(141
1.5712:3411 -45l2-1611 33|t 03l 10l 52
2:50(1-55(2 31[1 -42]2 111 1.091:62
26611652 4011 5112 251 1:16]1:73
2-83/1.7512-60(1 602 35/1 4 123183
29918527001 692 511 - 130193
3-1511.95(2 9011782 6501 1.362:02
33:202.08(3.0711 ‘8825001 1.4302:13
3:48/2-16/3:2111.9712 05]1. 1500223
3:65(2-66(3:90(2:06/3 071 1:57/2-34
. Tubes ufe. not gupplie& in leégths ex.ceed.ing' 12 feet (3 66 mébma) or:16:1bs. in weight.
Intermedxgte sizes are supplied provided the quantities rgguired warrant manufacture.
Duralumin :~Alu1'ninium Brass - Copper
-  Ratio of Weights : Qgg : 185‘1)2 ;

DURALUMIN TUBES—continued

it

5

SWG.. 12 16 18 19| 20
m/m; 264 1:63 192 10201
L Ins, ‘104 -064 048" |-040 | -038
.| External
| Dia: Weights per lineal foot in lbs. and per lineal meter in kilos.
ins,|m/m. 1ba, [kgs.| Jtbs. ] kg |lbs. kgs, Lilbs. ll«'my 1bs f(ga.llxﬂ kgs
+(12:70 16 24| -18/-10|:16|- -08| -12{-07| +10|-06].004
§|15.87 211281 -3l -14) 211 .10/ 16 |+09!:*13 | .08|-124
}19‘~05 28/ 40| -28]. 17| -26/: 1319 [-11) 16 -10[:140
Flee 31| 0 33/'20| 30/ 15| 23 |13] 110 |-11) 174
1 {25-40 36 54 ‘30.23) 39| 7,261 -18| -22 |13 108
13128:57 )61 41 20] 30l. 20 30| 16 : 15223
113175 6| es -40]:29] 144+ ‘29 '33 ~1é -281:17]-253
Tejsaien 51} -76] -54].32] -0l -24) 37120/ :30 {18 :268]
14[38:10 -56| 83| -8 {60|-35 53} 1| 40 )22 33|20 208
1414127 6] 01 ‘04:3g| 58] 200431 24| 36 |-22] 350
g et 66] 08 042" 2. 31|46 |-26] 30 | 24367
1z l47-62 o] 0| 75(:a8] 7). 33| 49|28/ -
2 50:50 V76113 g0|:a8)m1l a6l el |
2; 53}‘97 st 855176/ 5|-38] 157
2% 57161 “gal1:28 01| 58 811 40, 60
2316032 o113 4l -00]:57) -85)- 43 64
21lo2-50/1 1 59| 96143 10|60 0l
2416667 “68j1-02]1 62 1-06|-63) ‘95
23 (60851 L-77]1:071 :69 1110|686 -9
24|73 02 \-\ 1120107 1-17-88l1 04
3 [16:20 1177 122731000
Tubes are not'su};plied & lon‘g‘thg exceeding 12kfekeh (3:66 mebres) or 16.1bs, in woight;
Intermediste sizes aro supplied provided the' quantitics required warrant ymunufacbure.’
‘ Aluminium Brass Copper.
" Spesific Gravity. . s 8156 8190
- Ratio of Weights - ::96 3:06 3180




o : L English — Metric
DURALUMIN WEIGHTS—continued , S ; : e En 1 h
, i , : ; ~ Metric — English -
. : Weight o ; :
Tk | Des | merre| "% CONVERSION TABLES
ness Bquiva- uiva: P @ : 8 R i
SWG. | jont | Jent i | Size ;
: : in lbs: in kg
~ : ' 0 I
2 g?}g 4-730 23:10 3 91 metres) % 2" (+61 motres) max; NDEX
2 o1 323 21:13 3 (O ) 2B ) :
3 2-4 4-030 19.68 3671070, ) (6L, Y s : AR
% ey | 3SR T EEHIOT Gy RGO ) ‘ e Pages
: 5 G e TN lpnder L R s . : :
g : ggg : g ggg }géé gr 67 (137 "’ )) Yo £~61 ” ; : z’ : oo Millimetres into Inches N A L U W 19016240164
: : ; (I3 ) 2 (el : : , Do ‘ : :
T 447 2.570 1255 567 (1.68 r £ 0y ) i o b : . S
8 408 280 | uze | oo QoS pdx BLM a0 ~ oot into Metres 16510167
; i : 8L (183 ey Ly L : S S ;
i 2os | 1o sor | oo e T)X% forpg ~ ‘ © oo Moetres into Foot 167
12 264 L 110 R | R R e S : e ‘ e
;2 ggg :% : ggg gz : élk gg : g§ g, fgi 't } o ~“Miles into Kilometres ~168
15 : : b (L83 Yt (LRl T . E e e
}g }ﬁg 1:051 513 6183 ) e R Bl ; o . S ‘Kilometres into Miles 169
17 e e Eom L axzel ) L o ' ;
:g 1:22; +700 3:42 (0 El 83 ;;i gr §§i 2 ; S e s : : Knots into Kilometres per hour 170
0. ‘158%4 :5% 2:85 6 (183 )W 26l L)) o : S
21 813 1467 322 g, 8 gg » ; ;‘ :,' zg{ i % " N - 5 Feet per minute into Metres per second 170
22 A1 a8 ‘1"9() 6 (183 ” A St S 1] " 3t : B s ~ ¢ :
; BRI e : : e :
ﬁ ; gég : gg? igg g’ (L83 )R zm o ; o ' . ; ““Metres per second into Feot per minute 171
' Ll b Coe ke el ) o e
25 508 1992 : £ ) ! y : O oy
;g 457 g3 i%g g, E 8 gg . ; § 1%,%2(1} ” ; 5 Square Feet, into Scuare Metres. 172
. no 239 Lo e s o) xsrces Ty T , el o
gg gzgg :216 1:06 6 (183 L Ken(s0 0 T ; e . 5 > Square Metres into Square Feet 17851
‘30 St 1% 96 i NG D)k ; - ‘ > ere Y :
% 88 8 (1830, ) 120080 ) : R o : ‘ Gallons into Litros 174
Litres into: Gallons 175
% F - Poinds into Kilogrammes 17540178
Kilogrammes into' Pounds‘ 179 t0:180
: Pounds per Square Fo@t into Kilografnmes per Squdm Metre e 18‘0“
“Kilogrammes péf Squgfe Metre into Pounds per Square TFoot: 181
pa Tons per Sﬁﬁaré Inch int,oy ;Ki‘lyo‘gmm‘mes per, Square Millimetre 181,182
: i;ildgrémmés per Square \Mi,l imetro into Tons péﬁSciuure Inch 182
) . Comparison of Centigrade and Fahrénheit Thermometers. | 183,184
160 161




T "
Equ1valent Values Of Mﬂhmetres and Inches Equivalent Values of Millimetres and" Inches—continued
and Fractions of Inches (:oooor in.— ‘000254 mm.) and: Fractions . of ‘Inches (- 00001 in. — - 000254 mm:)
. Inches - Inches Inches
Inches o Inches @ 5 . Inches mm. g mm. . mm.
mm m. i : Dee. i el Des. | T, Dec. Fr.
Dec: I Tr. Dec. ‘ FO | IRVES : Dec. l T, "
12-1 47637 16-1 63386 20.1. 1770183
-1 00354 4.1 16141 81 31889 12:2 48031 ke 63779 20-2 79627 .
-2 00787 4:2 16535 8.2 32283 12-3 48425 16:272 640625 == 1 20241 706876 — " Jb
-3 01181 4.3 16929 8:3 32677 12-303 484375 — 3t 163 +64173 20:3 -79921
-397 015625 - 4:366 171875 =1 3 8334 328125 - 3t 124 48818 164 64566 204 -80314
-4 01575 e 17322 84 33070 12:5 49212 165 64960 20-5 -80708
5 01968 45 17716 8:5:. 33464 12:6 49606 16:6 65354 20:6 -81102
-6 02362 4:6 ‘18110 86 -33858 1247 49999 16:669 65625 §} 20-638 81960 - — J3
7 02756 4.7 -18503 8:7 -34951 i iy 167 65747 207 181495
704 03125 S 1763 18760 — 8731 34375 1 12:8 50393 168 66141 20.8 -81889
‘8 03149 4:8 18897 818 -34646 12:9 60787 169 ‘66535 20-9 182283
-9 03543 4:97 19201 89 35039 13:0° 51181 17:00 1 -66920 21.0 -82677
1:0 03937 5:0 19685 L0990 35433 : L - —
- § 134097 51 516625 31 17066 ‘671875 4 210357 1..828125 "~ §3
141 0433 511 +20078 91 36826 13+1 51574 17:1 167322 21-1: 7183070 :
1:191 ~046875: - - 5:169 -203125 - — 4t 9-128 350875 — 132 51968 17:2 -§7716, - QL2 8a6e
T2 04724 5:2 20472 9:2 ] 36290 133 52362 17:3 -68110 21-3 83858
1:3 -05118 B8 :20866 93 36014 13:4 59755 17:4 +68503 214 84951
14 05512 5.4 -21250 9.4 37007 13-494 53125, 3 17:463 <68760° " 'k 21432 84375 31
1'5 -05905 5.5 -21653 9:5 37401 135 -53149 : 17:5 -68897 . 215 84645
1:587 06250 " — 5556 “R18T5 9:525 37600 == g 13:6 53543 17-6 69201 21.6 85039
1:6 06299 5.6 -22047 9.6 +37795 1347 53936 1747 69684 2147 85432
1.7 06693 5.7 122440 9.7 +38188 138 54330 178 70078 218 85826
18 07086 58 -22834 9:8 +38582 13-891 646875 i 17:860 703125 - = - 4% 91:828' | 860375 — . §}
1.9 07480 5:9 -23228 9.9 -38976 13-9 54724 17.9 70472 219 86220
11984 078125 5 15953 -234376 51 9922 +390626° — - § 14:0 65118 18:0 70866 220 86614
2.0 07874 8:0° 5] io362n 100 -39370 i SR :
5 APk —— > 141070756611 18:1 11259 iy 87007
2:1 08267 D 240157 101 39763 € 142 566905 118 271653 L9209 87401
2:2 08661 6:2 124400 10:2 1140157 14288 0} -56250 1 — f |I° 18256 I8T6 22925 87500 i g
2:3 09055 ©6:3 124803 : 1030 0040551 14-3 -56299 18:3 -72047 223 87795
2381 1093767, g |l 6350025000, et 1 1104319 ‘40025 -7 ] 144 +56692° 18+4 272440 - 224 88188
9.4 -09449 64 -:25196 : 10447 | id0044 145 -57086 18:57 72834 : 225 88582
225 100842 6:5 26590 10:5 141338 14:67- ‘BT480. 18:6: -73228 226 88976
2:6 +10236. L6 -25984 : 10:6 -41732 (14-684 578125 — " §F 18:653 V734375 41 22622 890625 — " §F
2.7 10630 637 0l ioeyry 1047 -42126- 1407 1BT878 1817 ~73621 ‘2247 -89369 :
2-778 109375 - — 6747 1265625 = 3 10716 421875 R 14-8 S 58267 : 18.8 74015 29.8 180763
2:8 111023 6:8 26771 10-87 -42519 14:9 58661 : 18:9. |/ .74409 . 229 -90157.
2.9 11417 6.9 27165 109 42013 $15:0 <5905 190 “74803 23:0 -90551
3:0 -11811 7.0 127550 : 110 +43307 - i . - - e
- - - - — 15-08107 |7 =59375° 1 =\ 38 19:050 750007 =g 23019 -90625° gy
31 ‘12204 741 -27952 1L -43700 1541 459448 : 191 75196 23.1 190944
3:17670 ] 418500, Sk 7144 01 981967 g T HIg ] 48780 15:2 50842 192 75690 232 :01338
3.2 13508 . 7:2 1283467 ¢ Alae +44004 153 £ 160236 : 193 75984 23-37: 101732
©3:3 +12092 T:80 +28740 Al 113 1244488 15:4 1:60630; 194 16377 23:4 :92125
3:4 +13385 : 74 -29133 : 114 44881 15-478 -609375 ' 3¢ 19-447 -765025 42 23416 -921875 - 48
35 1413779 75 120587 1 11°5 -45275 : 15:5 -61023 19:5 76771 23:5 £+92519
3572 0| 1140626 i gy 7:541 1296876 - " 3¢ 1151 4531257 == 39" 156 61417 19-6 77165 2316 +92913
3.6 114173 7:6 120021 11:6 246669 < 1527 61811 G197 iTTEs 23:7 +03306
3.7 214566 7 7.7 230314 5 1127+ 01 L6062 15:8 -62204 2019:8 tiiygne 23-8 -93700
3.8 -14960 7.8 -30708 ( 118+ +46456 15:875. | 162500 i f ol 10,8440 78195 Ly 23813 93760~ Jf
3:9 %0l 15354 79 131102 1149 46850 : 15:9 62598 £19:9 178346 ; 2319770104004
3-069 (166257 T 7:938 131250 oy 1711906 468757 4 16:0° 162002 200 -T8T405 2440 -94488
40 -15748 8:0 ‘31496 .- 12:0 47244 : ; i i Ll :
162 163




Equivalent  Values of Millimetres: and Inches-—continued

and Fractions: of - Inches : (00001 in, = - 000254 mm.)

Inches Tnches Inches
mm. : mm. mm.
Dec. Fr. ¢ Dec: t Fr. Dec. | Fr.
24-1 04881 25:004 S OB43TE e i 8 31751 1:25000. —": 1}
2472 105275 3 25:1:0 -08818 360 137795 -
243210 95631257 e §1 252 90212 38:101 1:50000: " — 1}
243 85669, ' 253 99606 400 1:57480 :
24:4 96062 254 98099 44 451 175000 -— " 1%
24-5 96456 25:401 L-00000 w001 45:0 1277165
246 + 96850 255 1:00393 500 196850,
24:607 +06875 e DRk 50-801 2:00000: . —" 2
247 97243 : '
248 +07637 - -
249 98031 : y 3
25:0 98425 i £26:0 1:02362 550 2:16535
2700 i1:06299 60-0 2:36220
~28:0 1:10236 700 2-75590
28:0 1:14173 7620171 8:00000 =3
30:0 #1:18110 800 314061
: 90:0 354331
100:0 3:03701
101-601 4 -
&

&)

Feet into metres.

_ BRITISH AND METRIC MEASUREMENTS

164

Feot: Metres. | Yeot Motres " | Feet Metres | Feet Metres' | Feot Metres
1 0-305 46 14:021 91 27:736 136 41-452 181 65-167
2 0610 47 14:326 02 28041 137 41756 182 55472
3 0:914 4807 14630 93 28346 138 42061 183 55777
4 1-219 49 14935 94 28650 139 42-366 184 56:082
5 1-524 50 15,240 96 28955 140 42:671 185 56:387
6 1-829 51 15644 06 20260 141 42:976 186 56691
7 2:134 52 15:849 97 29565 142 43:280 187 56-906
8 2:438 53 16-164 98 20869 143 435856 188 - 57301
9 2:743 54 16-469 99 30174 144 43:890 189 57606

10 3-048 856 16.763 100 30:479 145 44195 190 57:910
‘
11 3-353 56 17068 101 30784 146 44 -499 191 58215
12 3:667 57 17:373 102 31089 147 44804 102 58:520
13 3062 58 17678 103 31-303 148 45:100 193 58:825
14 4:267 59 17.-983 104 31698 149 45:414 194 59130
15 4:572 60 18-287 105 32:003 150 45:719 195 59:435
16 4-877 61 18:502 106 32:308. 151 46:024 196 59730
17 5182 62 18897 107 321613 162 46:328 197 60044
18 5:486 63 19:202 108 32:917 163 46-083 108 60:349
19 5791 64 19507 100 33222 164 46-038 109 60654
20 6:096 65 19:811 110 33528 155, 47243 200 60959
21 6-401 66, 20:116 111 33832 156 47-862 201 60263
22 6:705. 67 20421 112 34:137 157 47:548 202 61568
23 7:010 68 20726 113 34441 158 48157 203 61:873
24 7:315: 69 21030 114 34:746 159 48:462 204 62:178
25 7:6201,:10 21.:335 115 35:051 160, 48:767 205 62:482
26 7.925 1 21::640; 116 35356 161 49-072 206 62.787
27 8:220 72 21-945 117 35661 162 40:376 207 63092
28 8.534 3 22:249 118 36.:666 163 49:681 208 63-307
29 8830 74 22:564 119 36279 164 49:986 208 63:702
30 9-144 5 22:859 120 36:575 165 50:291 210 64:006
31 9:440 6. 23:164 121 36880 166 50595 211 64311
32 9:753 71 23:469 122 37:185 167 50:900 212 64-616
33 10-058 18 23774 123 37489 168 51:205 213 64921
34 10:363 79 24,078 124 37794 169 51-510 214 656220
35 10668 80 24383 126 38009717170 51818 215 66:530
36 10:973 81 24-688 126 38:404 171 52:119 216 658356
37 11-278 82 24-903 127 38:709 172 52424 217 66:140
38 115682 83 25-208 128 39:013 173 52720 218 66445
39 11887 84 25602 120 30:318 174 53:034 219 66:750
40 12-192: 85. 25907 130 39:623 176 53-339 220 67:054
41 12:497 86 26:212 131 39:028 176 53643 221 67359
42 12:802 87 26:517. 133 40-233 177 53948 222 67664
43 13:106 88 26-822 133 40537 178 54253 223 67:969
44 13:411 89 27:126 134 40-842 179 545668 224 68:274
45 13:716 90 27:431 135 417147 180. 54:863 225 68-578
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Feet into metres-—continued

Feet into" metres—continued

&

Teet: Metres | Feet Meotres | Fest Motres:: | Feot Metres Feot Metres
226 68-883 276 84.123 326 99363 376 114-602 426 129841
227 60188 277 84-428 327 99 -667. 377 1143907 427 130-145
228 69:403 278" 84:732 328 99972 378 115-212 428 130450
229 69-798 279 85:037 329 100-277 379 1156517 429 130:755
230 70:102 280 86342 330 100582 380 115-821 430 131060
231 70407 281 85647 331 100887 381 116-126 4317131364
232 70712 282 85.952 332 101191 382 116-431 432 131:669-
233 114017 283 86266 333 101:496 383 116736 433 131974
234 71-321 284 86561 334 101801 38400117041 434 132:279
235 71826 285 86-866 335 102106 386 117:345 | 438 132584
236 71031 286 87171 336 102410 386 117.-650 436 132-888
237 72236 287 87:476 337 102.:715 © 3817 117:956 437 133-193
238 72:541 288 87:780 338 103020 388 118:260 438 133.408
239 72:8456 1289 88085 3397103326 389 118:566 439 :.:133-803
240 73:160 290 88,390 340 103630 390 118:869 440 134-108
241 73466 291 88-696 341 103934 301 119174 441 134:412
242 73:760 202 89000 342 104.-239 392 119:479 442 134,717
243 74.:065 293 89304 243 104:544 393 110:7847 1443 135:022
244 74:309 294 89:609. 344 104-849 304 120089 444 135-327
245 T4:674 206 89014 34677105164 395, 72120393 445.:.185-632

246 74-979 296 90-218 346 105:458 396°0-/120:608 440 135-936.
247 75284 207 90:523 347 105:763. 397 121:003 447 136-241
248 75.:680 208 90828 348.7::106.:068 398 121:308 448 136-546
249 75:893 209 91133 349.:.106:373 389 121-613 449 136:851
250 76:198 300 91437 350 106-678 400 121:917 4560 137:156
251 76503 301 01742 3617106082 401 122222 451777137 460
252 76-808 302 92047 362 107287 402 122527 4562 137765
263 77-113 303 023562 363 1075692 403 122832 463 138:070
264" 77417 304 92:657 8645107897 404 123-136 454 138:375
255 77:722 305 92962 365 108:202 ). 7405 123441 456 138:679
256 78027 306 93267 35677 108:506 406 123746 456 138.084
257 78:332 307 93:671 3671088111 4:.407. - 7124050 457.:-139:289
258 78637 308 93876 368.:109:116 1 |- 408 124-354 458 7: 130504
269 78:941 309 94181 3569701094214 |-~ 409 124659 1 4569, " -130:899
260 78-246 310 94486 360 109:726 4107124964 460 140:203
2061 78-551 311 94-790. 361 110:030 1411 126:269 461 140508
262 79856 312 95-095 362::::110-336 412 125-573 402 140813
263 80:161 313 05400 8632110640, 413 125-878 463 141,118
264 80:465 314 956706 3647110945 414 126183 464 141-423
265 80:770 316 96:010 8657111250 416 126-488 465141727
266 81-075 316 96:315 366 111,554 4167:::°126:793 466::-142.032
267 81-380 317 06:619 3677111859 41777127007 4670142337
268 81.684 318 96:924 368::112:164 418 127402 4687701142642
269 81989 319 97:229; 369 112469 419 127.-707: | 469 142047
270 82:204 320 97534 370 112:773 420:770128-012 470 143-252
271 82:590 321 97839 37% 113-078. |- 481 128:317 47157143657
272! 82-904 322 98143 37270 118:3880 1492 128621 472707143862
273 83:208 323 98448 3785118688 1423012840261 473 144167
274 83:513 324 08753 37457113903 4247::129:231 474 144472
2756 83:818 326 99-058 376 114-297 425 120:536 475 1442717

Metres

Metres

Feet . Metres: | Feet Teot Feet, Motres - | Feet Motres
4767145-082 | 1600 467:188 " | 7500 9285:040 ~|-18000 - 3962:206 |.19000 5701 :046
4777 145:387 /|12000. " 609584 13500 4114-602 | 10500 5043442
478 - 145.6017 | 2600 701080 14000 /4267088 ' | 20000 6095 -836
: : 80002438336 !
4797 145:096 50002435330 114600 4350484
“ . . “ 571
480 146-301 [ 3000 o14-370: | 3000 B6S0TAY | 15000 4GTL880 | mocoo oaesiass
3600 . 1066-772 . |. 9500 - 2805424 s 121000¢ 6400628
490" 140-340" | 3000 1230:168 | 0600 2896424 | 1500 anag.omg | 21000 C400 028
500 - 152:396° | 4500 1371564 2. 110000 4876662 | 22000 2062424
600, - 182875 | 5000 1523960 16500 -5029-048 | 22000 6706:420
7007 213364 1 10500, 3200316, | 17000 5181:044 | 22
800 243:834 15500 1676:350 | 11000  3352:712. | 17500, 5333836
o 60001828762 [ 11500" 3505108 ' 23000, 7010212
900 “274:313° | 6500 1981148 | 12000° 3657:604 | 16000~ 5486256 | 23500 7162608
304.702 | 7000 2133-544" | 12600 3809:900 | 18500 5638-652 | 24000 7315004

into: Feet.

Feet

Metres Feet, .| Metres " Feet Metres : Feet Metros ;- Feet Metres
1 3:2808.1: 26 85:30 51 16732 76 249:84 200 65617
2 :6:562 27 8859 5562 170260 . 256262 300 98425
30001842 28700187, 53717388 785726600 400131234
4 13:123°5 29 95:15 54 177:16 79 260:18 5000 1640:42
B 164047130 9842 56118045 - 80 262-47 +600.:°-1968:50
'6 19-685 8L101270, 56 18372 81 2065742 .700 2206 :59
7 22:066 320104708 574118700 82 26902 8002624 :67
8 26247, 33010827 5819029 83 272:30 900 2056276
9, 29,627 34 1ILB5 59 193:67:: 84 27559 1000 ::3280:843
10 32:81 36, 11483 60 106-85:00:] .1 86 278,87 1500492126
11 36:09 -36 118:11 61 20013 86 28215 2000 -7 6561 -68
12 3937 37 12139 .62 203 :41 87 285:43 25600820210
13 4266 38 0 124-67 63::::206:69 88 288.71. 3000984252
14 45:93 ‘39 127:95 64 209:97 8920199 35001148204
15 49-21 40.::131-23 65 213:25 90 295:21 400013123 :36
16 52:49 ol 13451 661 216453 91 208-50 4600..::14763:78
17 55:17 142 13779 67 219:81 92 301:83 500016404 :21
18 59:05 437 14107 68 223:09 93 30511 5500 1804462
198 62:33 24414435 69 226:37 047 30839 600071968505
20 6562 45 14T 64 70 22966 95 311167 6500 21325 47
+21 689 46 15092 71 232004 96 31495 700022965 :90
22 72:18 470015420 72:.:::236.22 97 318:23 7500.:24606:32
28 75:46 48 167248 3 23949 08 321-51 8000, 2624674
24 7874 49 160176 74 24278 99 32479 8500, 2788717
25 76 100 328-084

+164:04

24606
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1y
Miles ‘into’ Kilometres. . Gl " dk
e : B R - e Kilometres into miles—continue
Miles ' Kilos: | Miles . Kilos. Miles - Kilog: /1 - Miles. . Kilos, Miles - “Kilos: : : :
SELTET800 80 6276 77..-123:013 116186676 1537946517 : . . . . ilos: dog i i i s il Ko i Ki M
2310 La00 ea37 0 |78 196592 |0 107 188286 154 247470 ; S Miles : o Kllow Mies | Kilos. Miles | Kilos - Miles
L3 idgag | : 79 127:131 118 139°894 | "155. ' 240:34 | s 1 . 03846 o4 ;
46437 ) L4107 6508 80 12874 1195 191:508 7 | : ke R : I e 2o o R el
1 - : i : 32318 162 94468 2027 125544 2521561618
LB BT A A2 6150 113096 1200 198210 166 25100, , , - +32:939 et 15307 °95:080 | 203 126:1067 | 253 157:240
e 4360107 85131186 : 167, 262:61 : . L 433561 :636 1640 96711 | 204 1126-787 | 2647157862
65 19:655 44 70811 e : 1217194372 158, ;. 26492 e 347182 : 155796332 2057127408 255 168483
705011265 45 72:415 e 12277196533 16972558 B o S ¢ : : :
812874 6 o 35 123 .197:94 160 . 267:439 o X 34804 : 156 96:054 206 1128:030 256150105
S0 ldded S et ' 124, 199:55 161 250048 / 35425 i R 57,9757 207, 128:65L 5| 2577169726
10001800 L2l 86 11257201118 102 550 658 158 :98:107 208 129:273 258160347
h e e fres : 103 ogn a0 159 - 98.818/°:| " 209 129894 250160968
b 507 80.404 | 188 1% st 164 263-876 160 -90-440 . -1+ 210 "130:516 ' 260 161600
; : : 89 27, : : L .
13 200 51 sa0mm %0 128 20590 165 205480 1. 161 100:061 7| 211 131137 |, 261 162-212
e St 52 83686 S : 166 267.084 162100683 2125131759 2621162833
16524140 il : o1 11807 200307 16: 304 . P
241 85991 ) . . 3 101:304 213 132380 263,163 455
" o ;§i 36.931 92 o : igg 322;?; 164 101-926 214, °133-002 204164077
o R 55 88510 93 131 210816 169, /271.923 165102547 215, 133623 205 164698
18 2847 56" 90-120 o he pmse Lo 10 2maon 166 103109 | 216 134245 | 206 165320
ég g2'57 LOBT 910729 134215643 171 975141 167 103:790 | 217 134:867 - | 267 . 165-041
2:19 689334 96 185217250 e agg uey 168 104:412 - | 218 135488 268166562
21 iagn 5904195 gg : 1737 278460 . S : - 1600 105:033 1-.219° 136:109-: |- 269 167-183
S0 asia0 6 9855 b4 %gg gég-ig 1747 279.960 ‘505 7458 170 - 105-655 220136731 270 - 167:806
» oo o1 08166 ;100 138 222007 15 Lo ~ . . 752017 1700 106276 | 991 18T.ang | 271 168.427
55 10933 62 0.99.765 o1 saiii| 1189 1223.75 176 283:177. : : . 75:822 172..106:898 70 | 2220 137-074 272169048
2 oy 63 101:374 o ; 140 225-30 177284797 | . e : 767443 1) ©173 - 107:519 |7 223 138:505 273::169-670
102 164-14 : :
e L R ey e G 178280406 45901 77004 1747108:141 1| 9224~ 139:217.0 |- 974 170:202
a7 qsans |0 88 1080602 L viar |14l 220.01 179 " 1288:018 : ! 46 11260 77.685. | 1767 .108:762 | 226° °130-838 - |" 275.:7170-913
28 4505 | o6 lo6an |06, 163074 | 142 2EROR D a1 78307 176 100984 | 228 Lowe0 | 216 1misas
om0 OB g6 arocsss | 44 33181 | 1ml e01am : L ; © 78508 V701100006 | epn l4v.0s1 | a7 172:156
a3 g9 1lL0ar | 107 ‘a7iiee | 1450 2334501 182 209844 . AT 79560 178 1 /110-627 | 298" 141:703 278 1712977
31049970 'l qo Tiaies | 1081 a ; 183 1 2047463 | " : : 49, \ 80-171 1170 0111248 | 296 148.324 2797173308
39 pliass B w4l T ggg%g i% , gggg%, : 120 80795 180 111:870 5307142046 | 2807 174020
337 03:108 | mo114.26 10 236 207672 : | : i 8 QL ol S
ye e (L Y caggieg |t 81416 181112401 | 231" 143:567 281 174642
350 56:33 73 117548 ﬁ% . giggg {39/ ggg'ggg 182, 113:113 2321441189 2821175263
g 74 1197086 | 112 2415t | : 183 113:734 233 144:810 283175885
gg gg-gé 76 12056760 ﬂi L igg '382-438 i? 114356, |/ 234 145432 284" /176507
5953 o e 242 3041 50114977 | 235 . 146053 286 71177:128
380 “6l:15 76 122304 115 24457 160 /305-718 g i :
: S o - : 186 115:509: " |-236. 146674 286177760
= 187, 116-220 237 -147:206 287 178:371
Kilome i 11887 1116-842 238" 147:916 288 1178992
. metres 71807 1174463 | 239 148:538 289179613 ;
Kilos: Miles - | Kilos." Miles | Kilos.  Miles : | Kilos, Miles | Kilos.  Miles 100 Ms0m0 |20 M0AM0, . 200 190298 :
1702621504111, /68365 1\ 21 13061 31 19:266 41 26.481 : igé ﬁgggg 23% ié%lﬁi gg% ig(l)-igg
21243008 127074681 227 13673 3219888 427 /264103 : 293 189
: . 2 103°119-949 243 1151025 293" 182100
1371864612 13 80796 237 14:204 3301207609, 43 26724 1045120671 |24 151647 204 182.722
4../2.486016 1487012 24 ' 14.916 34" 21.131 44 27.346 : 2 183.343
. i : 21 195 ¢ 121-192 2457152218, | 296 1183343
5 3:107620 15, 93227 25715637 3521762 451 27:067 i . G . i L
9006 : : . : . i o o 50604 2730010196, 12158147 | D 246 (162889 296 183:966
O 3720034 | 16 00442 20016160 | 30 29.8T4 | 40 28680 . LELe 60 985 91 197192435 547 153510 207 184 586
774350528 1701106658 27, 16780 37 22.905 47, 29.210 : : :
8741972032 18 11:1873 9817402 38 23617 48 929.833 : , ! 60907 91 1981231057 248 154.132 298 185:207
9 5503536 |7 19" 11:8089 2918023 | 39 2ai2sg 49 30:463 ‘ ' L OLbE8 : 100123078 | 209, 164.703. | 299, 186828
107 6-2150 20 ‘1243 30 aseas | a0 2480 5031075 s ~ 0. 02:1504 0 93:385 | 200 124:30L . 200 186.876 " | 300 . 186:450
168 ; ol 169




ants into kilometres per hour. Feet per minute into Metres per: second—continued
Kilos.. - |Enots | Kilos: Knots . Kilos, Knots . Kiloa. Knots - Kilos, “Feot . Metres Feot:  Motres Feot . Metres | |- Feot Motres Teot " Metres
1:853123 | 1267 48:183 517 0415007 7671407836 | 101°187+165 “amo : g 6872 HIoTL . 8-12785
pm mies | star e e oo i | vmber e [ Tenl e e
5559 98" 51889 53198215 78144542 103180872 : s enoaa : :
6807 345434 | 780+ 306233 |71 880 4-47032 | 980 ' '4.97831 | 18007\ 9-14383
7413 29 53.742 64100068 797 146395 104 1102-725 : ; ‘5o110 5 \6518,
s T be J00.008 a0 a0 e i 600 3:50514 [ 700°°'4:01313 | " 8907 "4'52112 | /090 502011 °|. 1900’ 9-65183
9 : 5101923 482490 1110619457 700 . 3:56694' | 800°:4:06303. |- 000  4:57192:|:1000 1 5:07991 - | 2000 10-15982
11:119 LS BT.A47 7| 567 108775 1150103 1067196431 9107300673 1 8100 diens L et00 aceora 110075 58700
12:972 32 50299 571051628 827151056 1071198284 Cme0 3 epmsn | 8200 4 16652 | 020 4.67362. | 1200 6.0038%
14825 33.61:153 58107481 " | 83153809 108200187 730" 370833 | im0 451695 | 930 4.72431 | 1300 6.60388
116:678 347763000 50.°109:334 847 165-662 7 |7100./201-990 710 57Eora | st 406712 | 040 “4-7751L. | 1400-. 7:11187
18531 35:.,64:850 60 - 111:187 86 167.515 110203841 750' 3:80093 | 860" 4:31702 | 950 4.82601 | 1800 7:61986
1207384 3666712 61 113:040 86150369 111: 2051694
291937 37 68565 62114893 87 161:221° 1127 207-547
24000 3870418 63116746 881631074 1157200400
26944 30 72:27 647 1187509 80 164927 114211263 :
27797 407 74-125 657120462 90 166781 115:218-106 : ; B ‘ (
291649 41 75:978 66:122:3057 7 | 61 168634 116214960 . RATE OF CLIMB.
31:503 0| 42077831 6771241158 92°170487 117: 216813 : :
33:366 43770684 68 126:011 98°172:340 118 218:666 G s
35-209 44 81537 697127864 94174193 119:7220-519 Metres per second into feet per. minute.
37062 45 83300 70129718 95 1176-046 120, 222372 e S T
38:017 48 85:243 71::131:670. 96177899 Metres Teet Motres Teot Metres Feét Meﬁoa Feot Metres TFeet
40-771 47 /87:006 72.:133:423 97:179-752 S At - :
42:624 487 88:049 73135276 98181 :606 0.1 1969 2.370 45267 4 8854847 116461120924 8:871732:31
44477 49:7: 90803 7457187129 99183459 0:2 39-37 2.4 47945 : 6741318402 897176200
46320 50926560 5. 138'982; 1005185312 82 Sggi 2.5 492113 1.6 90553 gg %ggggé 9:0':7 177169
: : ; Sl easar |0 6 2 :
0:5.%7798'43 2.6 511:82 48 ogdoe0 f 70 1377498 g'; {g;’i'gg
27,0681 45077706458 S : St .
j 0-6118:11 218 551719 5.0 084-97 7:1: 139766 9:3./1830:74
RATE OF CLIMB. 0:7 130:80 (| %2.90 i 670.88 1 20 R gl aiisg . 1850.43
Feet per minute into metres per second 05 | %0 8 e woses | G JEESE | '
‘Hee nute: etres. per nd. 090 177517, g 5 § 4 ! tigig i
E o B 10 19685 | 31 ewoes | 52 1080 0 g5 g | D8 SRR
- % e o 3.2 gag03 | : ‘ Gk :
g ¥ . : : 2 : o1 9.8 1929-17
Motres | Feot  Motrea” | Teot  Metres | Teot  Motres |/ West  Motres 11oelese| B eagce |0 3 20880 7:6. 1486:00 I g.9 - 1948.85
: : , ' ‘ 1 eseen | 3a seoison | BB 08B0 gl 1515078
T . S L ! ol : iy : 2 10-0 196854
000508 S0 040639, 210, 106678 | 73807 11782877 | 5101 2159075 13 25501 | 35 essg0 || T8 163646
0,02540 85 0:43179 2920, 1-11758 -1 870 - 187967 520.-2-64155 ek 276-60 e 57 1122.07 7-9: 1665:16- 1 31,0 - 2165:39
0:06080 |7 /00 0-45719. | 230" 1°16838 |- 380 71.93037-| . '530. 2-09235 15 20528 | 36 7os.e7 | 5T U2OT | g0 157483 | 12.0 236225
0:07620 05 048269 |+ 240, 1:21018 390 '.1:08116 640, 2.74315 3.7 728:36 5.0 116144 ; i 13:0:°2569°10
0-10160. | 100" 0-50799, | 250" 1:26098 | 400 2-03196..| 550 279395 10677 :314-970 1 318 1.748:04 : Slat | B 10483 ppo 276595
o S : fenin o 1.7..334-65 3:9. 767.73 6:0. 11812 gg ; igg;%g 16:0° 205281
O30 1110, 0:56879. | 200 132078 | 410 2:08276 . 500 284475 15 Pres | M0 B o0 wos | 84 16857 | 160 3149%60
52401 190 10:60950 | 2707137158 |: /4207 '2:13356 | 670 289565 : ; : 1. '6:2 1220049 | 8°5 1673.267 |7 17:0 334652
017780 s : 207 30371 41 807107 ] 62 122
Stk 130 70-66030 | 2807149237 ' 430" 1218436 | 580 2:04635 She haa Cgs o see 163 1%s048 il 18°07 3543137
©Q.oage0 | 10 OUTLLLO 11200, 147817 1% 440 2.33516, (| 800, 299715 2.1 41380 11 48 84047 | 6L 1250:800 | 8-60 160204 | 190 3M0%22 .
{0.95400 . | 1607.:-0:76199 300 1-52397 450 228506 600 °3:04794 2.2:433.08 447 866-16 65127956 |- “8-7'1712:68 /| :20:0.°/.3937-08
0127030 | 160 0-8l2797 | 310 1.57477 | 400 2336767 | 610 . 3i00874 ' ‘
030479 | 1707 0:86358 | 3207 1.62657,"| 470 2:38766 | - 620 3.14954
1033019 | 1800 10-014387 | 3300 1.67637 | 480 2743836 | 630 '3:20034
0:355597 | 190 0:06618.'| " 840 172717 | 490, 2948915" | 640 3:25114
10-38009 - 200 101598 | 360" 1-77707 | 500, 253995 | 650 3-30194
170 1




" SquARE: INCH (8q. in.) = 645 om?

SqQuare ‘Fopz- (8q. £5.) = 0092 m? - SQUARE: YARD =0 836 m?
Acny == 0404 ‘hect. : :

Squmz; MiLe (sq. 'm.) == 259 hect.

‘Square feet into square metres.

Square feet into square metres—(continued).

20,7 215516

Square _ Square Square Square Square
feot Metres® feot Metres® feet Metres® feot Motres? feot Metres?
(sq: ft.) (m? {sq. t.) {m?) {aq. 5.} (m?) {sq.ft.) {m?) (sq. it) (m?)
LU0 - 18.6723 270 -:.25:0824 480" 44:5008 690640991 900" 83-6073
20271876562 280:-26-0114 490 45:5198 700650279
203.:.- 188581 290.77.26:0404 500" 46-4486 , 010" 7'84.5363
20471895610 300.:: 278604 710 .65 9609 920854653,
205190439 0 ; 510473716 7207:.66 8859 930 86-3043
: 3100 28:7984 52074830065 730678149 940- 873233
206°::19°1368 3207297271 530 -49-2356 740+ 68:7429 9601 882522
207192297 330 306561 540 - 501645 750 696729 gy
2087193226 340315861 £50- . 510036 960 89-1812
20977194155 36077325141 760 ..-:70-6019 970901103
2107195084 560 5 620225 770.:71:5309 980:7:01-0391
) 360 33:4430 5707529516 780724609 990" 91:9681
2117.7°19:6013 -870:::34-3720 580538805 790:.73-3878 1000928970
21277196042 380+ 36-3010 5907, 54 -8004 800 . 74:3176 :
213 7::19:7871 390.::36:2300 6005667382 e 1010 938260
£214::19-8800; 154007371588 ; 8101752466 1020 947560,
2157199729+ 610,:+:56:6672 82017617566 1030+ .95:6839
b 410:7:738.0878 620 57:5962 830:7:77:1046, 1040:. 966129
216.:-20-0658 4203910168 6302585252 840780336 1050 97:6419
220.-20:4374 4301390458 0407 594542 850789625 S
2807213664 440 408748 6607 603831 i ] 110602598 14708
72407222054 450418038 g : £860::.79,8016 10702993098
2507239244 6602613121 870 :::80:8205 ] '1080,:100 -3288
s [EEo0 4607 42.7328 670, 622411 880 81-7405.1::1090: :101:2578
260241534 4707436018 -680::" 63:1701 890826780 1100:7:102-1867
Square metres 1nto: square feet
S Square i A Square i Square % Square Square
Meotres® - feot ' | Methes® ' " foot Motres?. - feob |- Metres® - feet - Motres® " feot
1252521097568 210226292 41441808 61-:.657:3238 811872840
Rt 2106516 ) 220 287,068 421402584 627 668-0996 82:.:883-616
3 323274501023 247843 43574033569 163.::678-8764 83:::804-301
Fidi 1 43:10320 2425682619 44 474.136 64+ :680:6512 84::-.005:167
Si6i 5318790 257269395 457484911 85:7:700:4270 i86:::915:943
6 6465487 170260 280171 467405687 66:-::711-2028 86.:926:719
T 76:4306: 0170027 280 947 4775006463 = 0750:721-9788 877087495
-8 862064 2811801722 14847517238 68:4.132 7544 - B8 048:270
9 069822 1200312408 40817 528014 607435302 89:1:059:046
110510727568 130823274 5015638700 7072764 -306 90969822
J110118:533870 05 317 334060 Bl 71549566 71765082 91729802598
12:7::120:3086 320 344826 52:: 560342 78776868 02::.991:374:
13411400854 835, 355:601 2635671117 7372786633 93.:1002:149
1472:150:8614 -] 347366 377 54581803 74797 1409 9411012926
+2157°161-6370 3859877153 b5 5. 592669 757 808185 951023701
18771724128 36::387:920 56 603:445 76818961 06.-1034:477
22172183 +1886 371308705 07:::7614:221 777829737 07::1045:263
18, 119396447138 1 409-680. 58:7.624-906 78::840.512 0810566028
10204 .7402: 390420256 597 836772 797 851288 99°:1066-804
40:431:032 00 7.646-548-° 8077862004 1001077680

Square Square Squo ’ ;
5 : quare . ugre:’ :
ieeft;} Mt;tx;m? feot: : Motres? ifeet . Metres® s%eet Metreg? S(il;aai‘.m Metres?
Sequft) (m?) L (eq f8) 0 (m?) ; (s9.££) - (m?) (sq.1t.) {m?) (sq. 1t.) {m?%
1010029 41 '3:8088 81 75047 1210112, 9
o 2 22405 [ 161 14
oo o oomn ) woraw) B OMEE) Gl
: 02 . : . 237 11.4263 ] 1163 151
4 oame 44740875 8t 78033 | 134 1risiss | lgh 1obany
: 45 41804 85 7:8962 | 126 1162l | 165 15.3280
60T 46, 42733 86 7ioser | U1ee1p
. 2 : 261127060, | 166 1542
s
7432 4591 g 118908 * | 168 15.
2 os 49 45520 882678 | Iag. 11.98970 | 100 1o oom
10 0020 50 4:6440 9081360771180 1 12:0766. |\ 170 15.7025
110 10219 51 4737 91 " 84536 | 131 12:1605
. . 12:1695 17 15
i.é‘! }. ;(I;;? gg igggg gg 215465 132 ::12-2024 17; lggggé
: 4023 ©8:0304 | 133 3903553 11980 160712
14 1.3006 54 50164 04 . 8.7393 1.0 134 12482 | Q74 16 1641
5 5 55 " 51083 95 88262 | 135 196411 175 162570
167 1:4864 567 52092 967 80181 |1 k
. o - 36 712:6340 | - 176 1634
hodox | moown ) omoaom ) RS G 0
9 : i . 1387/ 12:8198 | 178 1653
1617650 59 54800 99 '9'1968 |1 o
: 30 12i9197 :
0 1857 6056738 | 100 | 580t |10 13.0088 | 1o %gggfg
21 140508 6156667 | 101 o386 | 141 ‘ 1681
13.0986 | 181 16
2 204 62 5.66| - 102004755 10142 130014 | 153 100008
5 Q%66 | 63 GG | 103 95084 | 143 132843 | 183 17.0002
% 2o 61 . 5:0404 104 . 0'6613 | 140 13377201 14 17i0os0
6 13224 65 6:0383 105 9-7542 14571354701 18571718568
262158 1060 613121 1060 gieaTl | 140 :
Alsy ‘1312 . 13:5630 | 186 1 1797
Z 2:008 67, 6:2241 107 9.0400 | 147 13:0680 | 1890 19 om0
2 ool 08 03170 11081010320 | 148 137488 | 1887 174646
2 20 6:4099 | 100" 10-1268 " 140" 13-8417° | 189" 17.5575
27800 0. 6:6028 1110102187 | 1507 13'9346 | 190" 17.6504
31709.8708 71 65057 11 103116 151 ‘
' 140274 " 190 17+
Do) g oome) woued B WAL B G
! e : 153 14-2132-| 103" 17.029
3 3loss 7468744 0114 10-5903 | 154 14,3061 196 1809
32614 -0 75 6:0078. 115100832 155 14-3000 ' 105 18.1119
8677 3:3443 76 7.0602 1 116107761 | 156 14 ¢ "
! . 4019|5106 188
B 3am 770 71581 117°.10%8680 | V167 1408487 | 109 1e oot
% sl 7872460118 071029618 (" 188°14.6777.|" 198 13 3036
o 3 7973389 | 1191100647 | 150 1407706 1 199 18-486s
8T 80 ~7:4318 .| 120 111476 | 160 . 14.8635 | 200 185701
172
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Litres in: gallons.

Litrés Galls, Pint-a Litres: Golls, Pints - |Litres Galls; Pints - {Litres Galls. Pints-|Litres' Golls. Pints
3.67 64°:.147.0:03 86718 6:58

176 22
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=)
3
[
W
&
©

'CUBIC VALUES.

1
o : : : 2 3'53 72350448 449 548 65714 230 0 18 784
UBI0. INGH === 16-386 cm?, . Cunio Foor = 2 s 3 w3 5:2 24050 2:24 46.7:.9::7:09 :
8315 dm or. 07028, PN == 05079 Titres. 1 7:04 o5 540 66 14°2:30 87719 ‘1’.10
GALLON = 8°Pints " — 4-5435 litres or Om? 004543, 61080 46,7710 0495 675147 5:91 88°:19.2:80
2606595 470710 7271 6814 707 89.-.10:4.02
, : : : : 6.1 2-56 2710:5-1:61 4871074 4T 69715 143 90.:::19:.6:38
: : Tiii1e4032 98°16:1.27 49107623 70°:16 7319 ol 20014
CUBIC. VALUES AND. CAPACITY MEASURES. 8. 1008 20+, :8..8.03 8010, 7:99 92120 /1:90
P : ; X 971784 3006479 71716 4:95 93 20 3.0
‘ 102160 ; 51211176 72157671 o1 20 G2
: ; 310 676:65 62751178 51 73.167.0:47 9520 718
L 11°072.°3:36 | 32707 0:81 63117527 7416223 ot
Gallops: in' litres. 1850 2 5208 207 | s AL 708 | 7601673499, | gg 21 0
: i 13,72, 6:88 34 7.7.3:83 65 :12°.0-79 97 21 72470
. y - 143 o% 367559 76716 G'Zf; 98 01 /446
: : : i o s T T 1573 2. s 66712 :2:55 77164 .
Galls. Litres” | Galls.  Litres : | ~Galla." " Litres /| Galls:" Litres” | Galls.:  TLitres 3607136 570412 4:31 78177126 133~ 2% 9,;?,%
; T — - - _ 16°7°37,4716 37 8 11 68712 6:07 7957177 302 [
1 -85 24100101 46 20911 69113134670l a1ses 174987502 3818287 59 12783 807017 4-78 | 19627, 398
3 9:09. | 95 113:65 470 0913:66. 1170 1131822 9241823, 1873768 3908 4:63 60137160 : 160 32 7-07
3 lg-m : ; 48 iiaigiel ) = 93 aveiry 19704 T4 40 7086:39 817017..6:54 ] 7200 43 7:96
4 1s:18 56 11820 49.0:292.95 1 : 94 '497.32 2070 430 : 61137 3:36 82718.0:30 1| 2300" 651794
s 22:73 PAEE Py 50 1 227:30 ';; : 352'78 95 43187 < : 41°.9.0:15 62 7135110 | 83180 2:06 |1 400 187 7:92
58 iarion i i 327231 S 214 496 4209101 63 13.6:87 84 18:°3.82 | 500 109 7:90
8 27.98 Cgny 73 331-86 96 436141 :
S 20 131:83 51 231:84 10 gg vgagiag o7 410.96 : R
7 31:82 30 136.38 52 123639 75 340195 98 : s i
8 -36:37. : 535240047 : D 44550 : : i :
18 i?‘% 31 14092 24 2009 lgg‘ égg.gg ' ‘
5 A02 156 250008 |76 3dsiag | 8 g : W
32 14547 Sl ST 36004 105 3 ” ; K EIGHTS
1 5001 | 33 150-02 : 35450 | 108 47733 3 :

- ; 78 .
: ol e P08 490.96
164,66 : B 3B y6 Gooios Quxor (0z) Ozs. 8= 227 kg ; 10 Os. = 284 ¥, 120z:= 340k 5 14 Ozs. = 307 kg = 2834 gr.

Pouxp. (ib:) = Okg 453 gr. Sroxn (14 poundn) ==6.:343 kg

115 52270 :

14 63:64 S : 59 268.21 e 120 545 . = 5 = =
15 6819 a0 16365 0 212 a s % 652 QUARTERS (qrs.) 1 7kg Hummnn EIGHT (cwt) (112 pounds) 50782 kg, Ton (20 cwt) 1016 648 kg
s Calsn o680 = 82 amigr |25 60825 ) : ~
16 7274 138 11276 g1 arrag 83" g7y 1800 59098 NI S i Pounds mto kﬂograrmnes.
1 ors |30 L0 ) 62 sl | B¢ 3BLBO i o ' e ; , ‘
ig gégg : fi ; gi %ggé& 8538041 1807 681'89 #Pounds " Kilogr." | Pounds Kildg‘rl‘ Pounds Kﬂogr‘ Potmds Kllogr Pounds  Kilogr.
20 90-92° | 4i 186.98. |66 29549 8 20 : by (sg) i (b)) (kg:) by sg) | b) s (ke (o) (k)

~ : e 139005 160 T R -

S . 437719093 S ORI E Z;’;%f 1 0464 | 16 7957 3100 14061 [ 460 20865 61 27-069
a1 05447 43 10548 66 300:03 88 400,04 180 81827 2 0:907 17 YEIS 232070014 -515. 47500214319 0247281123
9971100 501 pre 20002 675530458 807404759 190 863-73 3 1:3610 18- 8166 1 - .33 14"929 ) 2{1;7’72 631 28.576
- s fm B 8 R o =m] u e

6. 272 91 o6 13 e:me | os e3ams | oes 20.087
1 3:176 22 000:979:0 0 287216783 b2 23:5689 67 30301
08 3:629 23..010-433 38 17237, 53 77 24-040 168 30844
9 4082 2410886 580002172690, b4 24-404 69 31:208
105 4-53"6; sl 28 11~340 40 18:144 - BB 24:048 70 31768
« oo a0 2e ot | 1sisen 56 25.40L | 71 32205
i 12 51443 275 12247 42119051 | 5725855 72 32:659
13 5:897 . 28 12.70L <437:19-604 b8 26-308 5800083112
14:0006:350.0 15 2913164 441940687 |70 59 0 26762 T4::33:568
167 :6-804 .30, 13-608 45 20:412 60 27216 75 34019
174 175




Pounds into’ kilogtammes—continued Pounds into kilogrammes-—continued

Pounds” Kilogr. ' | 'Pounds. Kildgr. | Pounds - Kilogr. | Pounds - Kilogr. | Pounds Kilogr. Pounds ~ Kilogr." | Pounds - Kilogr, | Pounds “Kilogr.  |-Pounds - Kilogr, - | Potinds . Kilogr.
b)  Gg) @) () | b) o CGe) | @) () | @) (a9 b)) | b (k) | (B) () | (b (ked | (b) (kg

7634473 126 67:153 17679832 226102512 2767125192 L ©526. 147870 170651

: 426.°.193:131 4767215910 5267 238-590

77534007 12755067606 177:.:80-286 227102 :966 277-:125-645 . : : G 327:/.148:325 377 171.:005 427 ::-193 584 4777216364 527239044

78 35380 128710 68060 178771780740 29877103419 1978 1126009 : i s 328-::148-779 378,171 -458 428104038 4787216817 528.°:230:497

9 35-834 129 587513 179 81193 1999°.7103-873 27951196 552 i, f 149231 379 171.812 429" 194:501 4791217271 520" 239-951

80736287 13058967 180 81647 230 104326 28071127006 i . 149-686 380 172365 43077195045 -L 48070217725 530 - 240.:404

- 81 36741 131 59-491 181 82.100 281104780 28177127460 s e P 150139 381:7:.172-819 431 .- 195:499 4812218178 5317240858
82::-37-195 132 B5OI8T4 182 82:564 93217105234 282::°127.913 . ¢ 150593 382:,.173:273 432°:7195:952 482218632 532 241:31%

83 37648 133760328 183 83008 2337105687 2837128367 : ! : : 151:046. 383.::°173:726 4335196406 483219085 5337241765

84 38:102 134 60-781 184777783461 934777106141 2847:128.820 | : : = 151-500 384174180 434 7196859 484 °°219-530 5634 . 242-219

85 38-565 135 61235 186:::83:015 2357106504 28571129274 ; 151954 174633 197-313 219993 242-672

86 39:000 13661689 /186~ 84:368 236 1107-048 286129 798" | 152407 175087 107767 1290446 243126
87 '3giae3 1187 62140 187 84.892 2371107502 287 130181 ¢ x 1521861 3870 175:640 . | 437 108.220 " | /487 220:900 537" 2431570
88 39.916 1380 62506 188 85.275 538 107:055 288 130635 \ . . 153:314 3880 175:094 [ 438 198.674 488 ' 221-363 538 244.033
89 40:370.| 139 . 63i049 | 189 85.799 230 108:409° | 1289 131088 | e 30, 153-768 | 3801176448 430018071271 480" 2217807 | '539.7244.487

1.9 . 40-823. 1 140 . £3.503 [ 190 86.183 | 240 108.862 200 131:542 v o o ) 1541222 1390176901 |0 4400 199581 | 400" 222-261 540244040

241 100:316 201 1131006 [ : 154675 301.°177:355° | /4417 .200-035 | 491 992:714 541 2451304

927 41731 1420 64-410 124270109770 20271327449 : : 1551129 3927177808 | 1448, 200488 40277 203168 5427 7245847

, 93 42184 | 1143 64804 243 110.223°° 1 203 132.903 o 156582 393" 178:262 44357200942 4937 .2923.621 5437 246-301
947 42.638 144+ (651317 24471107677 | 2941383060 1L o ; 156036 304178716, |1 444 1201395 494 224075 544 246.755

245 111:130 129577133810 G it ] 156490 895 :179:169 445201849 49577224529 5467 247-208

96 43545 | 1467 66.225 ACed6 1110584 | 206 134 964 ' 156:943 306 170:623 | 144672021302 | 4961 | 224982 546" 247:662
97 143.090 |7 147 66-678 Cogr N12.087 0207 1adimT| ‘ T : 157397 3071807076 |, 47 202756 | 407 - 225:436 547 0 248:115
98° 44452 148 67:132 248 1 112:491 | 298 13511710 [0 ' G 157-850 308 1800530 | 448 203.210 498 225880 5481248560
0044906 149 67:585 240" "112.945 | 299 135.p24 ; ! : 158304 309 180984 449 203663 499 996-343 549 249023

250 -:113-398 1 300 136-078 : : 158-758 . 4007181 437‘ 450 7 204177 2500 '226"797 6507249476

Coml msasy|osol sessn | . : CgB1 15002117 1 401 181891 | U451 204570 | 501 227.260.°| 561 249:930

s 1027 46:966 | 152 /68046 agz 1133060/ 302 130.985° ; : o 169606 | 402, 182:3a4° | 452 205024 | 502 227.704 | 552 2509383
103 46720 | 163, 69'400 5% 114750, | 303 137439 | ‘ - 1 160118 |- 403 182.798 | 7453 | 2057478. | 503 228157 | 553 250-937

104 471741158 eolsss 251 115.213| 201 137809 - ‘ : 160:572 | a0t 183'962 | ' ang 205031 | 504 easiell | 554 251:291

105 10 18570307 205 :92:987 +265.115-666 | - 305" 138-346 1 : i ; 1610207 | 405 183705 455 206-385 505 220-064 | : 556 261.744

G

106 48081 1565 702761102067 03440 10 2567111165120 180671385700 i i 1613479 406184169 456 506.-:229:518 5667252198
1077 482534 157 71914 1 207 03.804 ' 257 116573 |% 307 130-253 : v : 1611933 4071847612 457 <507 2201972 55702521651
108 448088 1 158 71.668 208 0434701 958719117027 3081805707 1 o S ©162:386 71408185006 ] 1 468 S508°.230.-425 5582253105
10970 497442 1 159 72 191 208 044801 950" 117481 309 140:160 . ' L 162840 409.77/185:520 459 609 - 230879 559253558

1\10  £ 49-805° ; 160 173.575 ‘210 95 :255 260117934 3107771407814 K ‘ y 163:293. 4107771851973 4607272080653 510 23[’;332’ 5607254012

1110450 50.-349 161 73:028 2115785708 26177.118:388 31t 1415067 N g 163747 411757186427 4617 209:106 511::231:786 5017254 :466
112050802 1620778482 912 96162 2627 7118-84) 3121410521 . ) 164-201 0100 4127 186.880 | " 4627 208560 B12; 7232240 b62:: 7254919
1137 51256, '163:  73:936 2130006615001 263119205 3137701414975 il 236 164-664 4132187334 4635721001411 p1372 232693 5634255373
A5 BETION 16474380 214797069 264777119749 314 1142498 g : : 64 166108 414187788 464210467 514 1 233:147 564 266826
“115 11 52:163 16570 74843 1| 215974522 265120202 315 142:882 : : 165-561 415 - 188-241 465210921 515 - 233:600 1 565 256:280
116500762617 |7 5166° .75 -206 216197976 26677120656 316 143:335° 1 ; 166:0156 416188605 466211874 516234054 5667256734
ST 58070 2167 767150 217 98.430 267.77°1219109 317143789 : : 1663460 4177189148 467::.211-828 B17.:284-508 5670 2574187
L1853 624 21168 76204 218 08.883 HOB8E1 1217563 3187144243 5 i | 166922117 418:7:189.602 468212282 5181234961 508 267641
11950689781 L1600 176 A68T [ 21075 00,337, 26971227017 3197 1447606 : 167:376 419::::100:055 469 ::212:735 25197235416 5697258004

1200 pL431 170 77110 2207000790 | 270° 1220470 | 0320 1457150 ; o o : 167:829 420, 190500 470213189 520235868 570 258-548

S77i564 1 aa1 100244 | o1 lemiond | sl usieos o Ll 168283 | 421 100.963 1 471 2:13.643 | 5Ol 33033200 B7L. 560002
122: 565338 78:018 -1 292 11100608 |- 272123377 892 146057 - 4 S 168737 422.:7-101:416 472:° 214096 622 236:776 §12: 1 250:406
128: 56702 785472 228 110141515 123-831 392371465110 % : G : 169190 423:::.101:870 4731214549 523::-237.220 5737269009
124 . 56:246 78.925 994101605 512449284 32477146064 : § s : 169644 424192323 474..:215-003 524 237688 574::.7 260362

79:379. | 225 ©102:068 1247380 [0 3280 147.18 . o 170-097 4251029777 |5 475 215457 525.238:136°| - 575 260 816
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Pounds  into: kilogrammes—continued Kilogrammes into- pounds:

Pounds - Kilogr.: |- Pounds :Kilogr. - | Pounds . Kilogr. ' | Pounds .- Kilogr. - | Pounds Kilogr.

(Ib.) (k) by (kg) (tb.) (kg.) (b (k) () (kg.) Kilogr. Pounds lKilogr. Pounds' - | Kilogr. - Pounds . | Kilogr.” Pounds. | Kilogr.  Pounds

2204621 - 51 112:435 101 222667 151, 332808 201 443129
4-409 562 :114:639 102 224 -871 152 335102 202 445-333
6-614 53 116:844 103 221-076 153 337-307 203 447-538
8-813 54 119048 104 - 229281 154 339-511 204 449-743
11-023 i1 121268 105 231485 155 341-716 205 451047

576261270 620" 283940 676306629 726829309 776" 361988
5772612723 627284 403 677" 307-082 727.:. 329,762 T77- . 352442
56787 262:177 628284856 678 307536 72827330216 778 352805
579 :262-660 629 285-310 679 .. 307 -980 729 .330:669 779 .-353:349
5807203084 630 285764 0680 -808-443 730 - °331-123 7780 1353 -803

L

G 18-228 56 123468 106 233690 156 343-921 206 454153
7 15-432 57 125,662 107 235:894 1567 3461256 207 456+ 3.’SZ
8 17-637 58 127867 108 238009, 168 348-330 208 458 '5.;3«
9 19-841 59 136071 109 240:304 159 350534 209 460-757
10 22046 60 132277 110 242508 160 362739 210 462-970

5817 263538 631 286217 " 681308897 731 331.576 781 - 354 -266
582263091 632-:°286.671 682300350 7322 332:030 782 1 364-710
5837 264445 633 287124 683°.-.300:804 73373321484 7837 365-163
584264808 634 287578 684 :310:258 734 °7332-937 78477 365617
5857265 352 636 288-032 686 310711 735 1833391 786356071

586265805 636 288485 686311165 736333844 786 - 356524
587:0 266259 637 .288:939 687.:7311:618 737:.334:208 787366978
588 266:713 638:-.280-302 6887312072 738:334:762 <788 357431
589267166 639280846 689" 312526 739 7335205 789 . 357885
B590. - 267-620 6407280300 690312979 7407 335-659 790: :2358-338

591 .-268:073 641 290753 691313 :433 741°..336:112 701" 358792
592 0268527 6427 291207 692.:313:886 742 7336566 792369 -246
593 268881 643 ' 201-660 603 /314340 7437337020 793 - 3560699
594777 260434 6447 292:114 694" 27314794 744" 337473 79417 360-163
5957 °269-888 1 6457292667 695 :315-247 7455 - 387:927 795+ 360-606

596: 270341 6462203021 696. 315701 746338380 7967 361 -060
597 270705, 647 203475 6977316164 7472338834 7977 361514
598 271 :249 648777203 -028 £98°° 316608 748 - 330288 798 °-361-967
599, -271-702 6490 204382 699 317062 749 - 339:741 7097 362:421
600272156 650 - 294-8356 700, -317-516 750340195 800..%. 362764

24251 61 134-482 111 244713 161 354044 211 465175
i; 26455 62 136-686 11200 246917 162 357-148 212 467-379
13 28660 63 138891 113 249-122 163 359353 213 4069584
14 30865 64 141086 114 261-327. 164 361-558 224 471 789
16 33:069 65 143300 115 253:631 185 303:762 213 473-998

16, 354274 66, 145505 116 265736 166 365967 218 476-108
17 37478 67 147:708 117 257940 167 368:171 217 478402
18 39:683 68 146-914 118 260146 168 370376 218 480607
18 41888 89 1562:119 119 262 -350 169 372:581 219 482-812
20 44002 70 164-323 120 2645656 170 374785 220 485016

21 46-297 1 156-528 121 266760 171 376-990 221 487221
22 48501 2 168733 122 268964 172 379105 222 489426
23 50706 73 160937 123 271-168 173 381399 223 401 ~6343
24 52910 4 163:142 124273373 174 383-604 224 493836
25 55116 %5 166-347 125 215678 175" 385-808 225 - .496:039

26 57:320 76 167-551 1 126 277,782 10176 388-013 226 498244
‘27 59524 . 169766 127 279-987 177 390218 227 500449
28 61-729 78 171960 128 . 282101 178 302422 228 502-653 -
29 63934 19 174165 129 284.-306 179 304621 229 504858
176-370 130 286601 180 396832 230 507-063

601::::272 :609 6517 205-289 701-.317,968 7517340648 850, 387-369
16027273063 6527205743 7020 °318:422 762 341,102 9007 410-08y
603273517 653296196 7037318876 76877 341,556 950-'°430..800
604 273970 6547222061650 704::319-329 764342009 1000 453504
605 - 2274424 636297103 705.°319-783 765 342:463 3

o
=3
&
=3
i
&
=23
9
@
=1

. 1500 680391
606 274877 656207 567 7067320237 756 342°016- | 2000 . 907-188
607 275:331 657 208011 707320690 757 ' 343:370
608 - 275786 658 298464 708 /321144 758 7 343.893 |' 2500.:1133-985
609276238 659298518 7097321507 769 344277 | . 3000 11360.782
610" 276602 660 299371 710322051 760 344:731 | grao jieno

611277145 76617 '209:826° | 711 392.505 | . 761 345.184 | 2000, 1814376
612 277-590 | 662" '300.270 ‘| 7120 322:058 | 7627 '346.038 | 4500, 2040.873
613 278.053 | 663 300732 | 713 323412 | 763 346-091 | 5000 5267410
614 278:506 | 664" 3017186 | 714 3231865 | 764 346545 :
615 .278-960 " |~ 665 301:639. | - 715 324319 |7 765 346-900 | 5500 2404.067
6000 " 2720664

+ 31 68-343 8L 178573 181 281-8056 181 399036 231 509267
32 70548 82 180:778 132 208-010 182401241 232 511-472
33 72153 83 182-982 133 203214 183 403-445 233 513-676
34 T4 :957 84 186-187 134 - 295419 184 405 -660 234 . 515-881
36 77:162 85 187-392 135 207:624 186 407 -855 235 518-086

36 79.366 86 . 180506 136 - 209:828 186 410-059 236 520290
37 81:571 87 101801 137 302-033 187 412264 287 522495
38 83:776. 1 8877 194:008 138 304.:237 188 414468 238 524:699
39 85-980 89 1062210 139 306:442 189 416878 239 526:904
40 88:184 90 198416 140 308:047 190 418878 240 520109

616 279413 666 302,003 716324773 766 3473452 e 41 90389 91°..200:620. | 1417 ~310:851 | 101 - -421-082 -| 241" 531:313
617 279867 6677302547 717325226 767347906 | 660012047261 - e 42 02593 927 /902825 | 142 313:056 |" 192 4231287 | 242 . 533:619
6187280320 668" 7303000 718 ' 325680 7687348359 | 7000::3173 858 = 43 94798 93..205-030: |7 143 gigigé igi :ggégﬁ gﬁ ggg:gg
G0 0o | 00 03007 | k0 smosr | 710 aosey | 7900 3400-d8 : ~ © Sooor | G5 Booass | s Slow0 | 15 0900 | 25 540132
’ 8000 3268752 :
: R : 246 542336
621 281:681 671°.304:361 721327041 7715349720 7 | 8500 3853640 46,101 412 96 . 211:643 | 146 7 321-874 |/ 106 . 432:105 3
i 7 ; ; ; J i ; 240707107 434:310 | 247 544541
G apom | 075 obses | 1 meds | 73 snoesr | 00 0026 | Bl | o Dodwm | 15 Soas | s Sevels | 28 s
624 283.042 674.7305:722 724" 828 401 774 851:081 10500 4306843 . 49 . -108:025 09 57 218257 | 0149 . 328488 é% ﬁg :Z}}: gég o5 150
626 283-496 675" 306175 725" 328855 775 :351:535 110000 4533 -440 50110230 1010072207462 1 © 150 - - 330603 00 2

2240 Ibs. = 1016048 kg. = 1 ton: =20 owt,
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Kilogrammes' into pbunds’f—continued

Kilogr. : Pounds

Kilogf. Poundé :

Kilogr. Pounds

Kilogr. . Pounds

Kilbgrammes ‘per. square metre. into pounds  per square foot. -

2517 5531360
252 555504
253 557769
254 558:973
255 562:178

256 564383
257,77 566587
958" 568792
9595707996
260" 1573201

2617 575406
2627 </577:610
263 579815
26475821020
2657 684224

2065862420
267 588:633
268775001830
260593043
2707595241

2712 599657
27377 601861
274 604:066
27577606270
276 608:475
217 610:672

2787:.7.612-875
279 615-080
280 617204

281 619:408
282 621:703
283 £23.:907
284 626112

285 6281317

286 6305621
287 632:726
288 634930
289 637-135
20077639340

2710 50T 452

2017 641544
209 1 643,749
2937645948
204 648.252

2051 660457
206 - 652662
297 654866

208 657071
209 6569275

300661480
400 881:848
50071102310
60071322773
7001643237
8001763697
+ 900,71 1984159

1000° /220476223

1100724257084

1200, 2645 546
1300 2866000

Kilogr. " Pounds
1400~ 3086471
1600:3306-933
1600 3527395
1700 3747857
1800 3068320
1900 4188781
2000 44002446
210074629 :709
2200 - 4850170
2300 5070632
2400 35291 -004
2500 5611557
2600 7 5732-:019
2700 - 5952481
2800 6172943
2000, 6293 -405
3000, 6613 +8669
8100 6834.-329
3200 7054+ 791

13300 7275263

3400774957

3600707716177
3600 7936639
3700/ 8157-002
3800 - 8377464

3900 " 8597920
4000 88184802
4100 °. 9038 :951
42009250413
43009479875

- 440079700338
4500...: 9920709
4600210141262
470010361724
4800 110582 +18¢

4800 10802 -6481
50007110231

Pounds: per. square foot. into kilogrammes. per. square ‘metre. -
Pounds 7, E Ponnds e Pounds* Pounds Pounds
persq.... : Kilogr, | per sq. " Kilogr. | peraq... ‘Kilogr. | per’aq. Kilogr.: |- persq.” - Kilogr.
foot; perm® i foot Vi per m? foob per.m?® foot " per m? foot per m?
1:0 4883 3.6 17:089: 60292061 |- 85 41-502 11:0 53:713
L1 5371 3:6 17578 8517129784 8:6 41.991 11:1 54:197
12 5859 3:7 18-066: 6-2 30:273 87 42479 11-2 54686
1:3 6347 3:8 18554 6:3°:7:801761 8:8 42-967 11:3 551174
1:4 6-836 39 19:043 847 81249 8:9 43456 114 055:662
1:5 7328 4.0 19-630 65 31737 9-0 431043
1-6 7-811 4:1 20-018 6:6 32226 9:1 44:431 .
1.7 8200 4:2 20506 6:7 32:714 92 44:919. 1115 56150
1:8 8787 4°3 20995 6:8 33202 93 45408 116 56-639
19 9:275 404 21:483 6:9 33-690 94 45:896 117 57-127
g 11-8...°57-615
2:0 8:765 4-5 21971 7:0 34:178 9-5 46-384 11-9 58:104
21 10253 4-6 22-460 7:1 34 :666 9:6 46873
2:2 10742 47 22948 7.2 364155 9.7 47361
2.3 11.220 48 23-436 7:3 35643 9:8 47.849
2-4 11718 49 23-925 74 36:13) 9-9 48-338 12-0 58591
i N 12:1 59-080
2.5 12206 5:0 24:413 76 36:619 10:0 48:826 122 59-560
2:6 12695 5:1 24-901 7.8 37:108 10:1 49.-314 12:3 60-057
2:7::13:183 5-2 25:389 1077 37596 10:27 149802 124 60:545
2.8 13-671 53 264878 - 7.8 38084 10:3 50291 :
2-9 14160 54 26366 7:9 38573 10:4 50779 .
30 14648 5.5 26 .854 8:0::0 89:061 1058 51:267 126 61-033
3.1 15+136 5.6 27343 8:1 39:549 106 51756 12:6 61522
32 15625 5-7070 27831 8:2 40-038 1077052244 12.7 62010
3-3 16113 58 28-319 8-3 40-526 10:8 52:732 12-8 62498
3-4 16:601 5:9 28-808 8.4 109 1

53207

; Pounds Pounds Pounds . Pounds : Pounds
Kilogr.--"per sq. | Kilogr.: : 'persq. | Kilogr. " persq. .| Kilogr. ~-persq. . | Kilogr. " per sq.
per m? foot: perm? foot per m?* foot per'm? foot per m? foot

0.17°0-02047 147772866 36 7:369 587118726 80" 16:376"

0:2770:04094 15213070 37674 59120773 :

0:3::7:0:00141 g 38 7719 60712282 81 7 16-5807

04/ 0:08188 16°:3.275 3917083 82 16-7854

0:5:7-0-10235 17 3:48 40 8-188 61 °12-487 83 169901

18 3685 62 12-6014 84 - 717:1048

0:6.0:12285 1977 3.889 41 7°8.303 6312896 85 17-810

0:7.70:14329 207714004 42778507 64 °13-1008

0:8°770:16376 "] 43.°7.8,802 657 13:306 86 17.804

0-9.7:/0.18423 214299 4477.79.007 87 17800

S1e2 40508 46 9:211 66713510 88 18.014
1 0:2047 2377 4.708 67:13:715 T80 18.218
27704004 244,913 46°7.9:416 68 13-920 90 18.423
31706141 267750117 47,9621 69141124
47:70-8188 3 48 119.826 70714329 800
5 140235 2617 5.322 49°7710-030 9 % :
S 9745527 5010235 717145337 92 :718-832
6 1:2282 987 5132 : 72147384 93-.:19-037
75174329 29° 5936 517104397 73, 14-0431 94119242
8716376 300 76141 527106444 747 15:1478 95 19:446
97 1:8423 : 537108491 75 16362
10172047 31762346 54777110538 0619651
327 65604 55112685 76, :16-567 9719856
11 2.252 3306765 7715762 9820061
12772456 34776960 56114632 78 156-967 . 09.720.265
1377/2:661 36777164 57 11-6679 797 16-171 100 -20-47

Tons pen squareinch

into kilogrammes per: square millimetre.

Tons. - Kilogr. | Tons - - Kilogr. Tons . Kilogr. Tons = Kilogr. Tons - Kilogr:
per per per. per per. per per ko per per per
8q.:in, mm®* sq.'in. mm? 8q. in. mm? 8q. in. mm? 8q. in. m?

‘1 1-576 " 16 25-198 31 48-821 46 72444 61 96067

2 3:150 17 206-773 32 50-396 47 74-019 62 07642

3 4725 18 28348 33 51971 48 756594 63 99217

4 6299 19 29-923 34 53:546 49 77:169 64 100-792

5 7-874 20 31:497 35 55:120- 50 18-743 65 102-367

[ 9-449 21 33072 36 56-695 51 80-318 66 103941

7 11:024 22 34:647 37 58-270 52 81:803 67 105:516

8 12509 23 36:222 38 59845 53 83:408 68 107-091

9 14-174 24 37:797 39 01:420 | b4 86-043 69 108:666

1000 15749 25 39-372 40 62-995 55 86-618 70 110241

11 17.324 26 40:947 41 64.-570 56 88:193 71 111:816

12 187898 27 42:521 42 66145 57 89768 72 114-391

13002020473 28 44-096 43 67-719 58 01-342 3 114-966

et 22048 29° 45671 44 69:204 59 92917 4 116540

Y 23623 30 47:246 45 70-869 60 04-492 b 118:126

180
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Tons per square inch into kilogrammes per square millimetre—continued Kilogrammes per square. millimetre into tons per square inch—continued

Kilogr.  Tons Kilogr, - Tons Kilogr. - Tons Kilogr. ~Tons Kilogr. " Tons
per per per per per per per - per per per
mm? 8q. in, mm? - ogq..in mm? . 8q. in, mm? a7, in mm? 8q. in,

"Tons Kilogr. Tons Kilogr. Tons Kilogr." | Tons Kilogr, Tons Kilogr.
per per per per per per per per per per
8q..in. mm? &q. in. mm?* sq.in. mm? 5q. in. mm?* 8q. in. mm?

126 79-002 141 88527 156 08501 171 107-575 186 - 117-100
127 790638 142 89-161 157 08687 172 . 108210 187 - 117735
128 80272 143 89797 158 99-321 173 - 108846 188 118-370
129 80907 144 90431 169 890567 174 - 109480 189 - °119-006
130 81-542 145 910687 160100591 176110116 190~ 119-640

6 119-660 o1 143-313 106 166-936 121 1905569 136 214:182
K 121 -2656 92 144 -888 107... 168.511 122 192134 137 216757
78 122.840 03 141-738 108 170086 123 193709 138 217.332
7% 124 425 94 148038 109 171661 124 105284 139 218-907
80 125989 95 149613 110 173-236 125 196859 140 220482

131 82.177 146 01701 161 - 101-327 176 110750 191 - 120-275
132 82-811 147 92-337 162101 -860 177 111-385 192 -.120-910
133 83447 148 92971 163102495 178 112:020 183- 7 121544
134 84081 146 93607 164 - 103130 179 112-656 194 - 122-180
135 84717 150 04-241 165 103765 180" 113-200 195 - 122-714

81 127564 96 151187 38} 174811 126 198434 141 2224

82 129-130 97 152762 112 176385 127:7 7200 :000 142 223~3§;
83 130:714 98 164337 113 177960 128 201 :583 143 225-206
84 132-289 99 165912 114 179635 129 203-168 144 226781
85 133 -804 100 157 :487 115 181-110 130 204-733 145 228356

136 85351 151 04877 166, 104:400 181 . /113926 196, 123-450
137 85987 152 95:511 167105035 182 1 114-560 197..7°124.085
138 86621 1563 96147 168105670 183::°115-1956 198124720
139 .87-257 1654 96-781 169 2106305 18407115830 199 125-364
140777287 :891 155 97415 1707106 -940 185°-:116°485 200 .7 125-990

86 135439 101 169 -062 116 182-685 131 206-308 146 229.931
87 130714 102 160637 117 184-260 132 . °-207.884 147 231-506
88 138:588 103 162.212 118 185835 133 2094568 148 233-081
89 140-163 104 163786 119 187-410 134 211-033 148 234656
90 141.738 105 165-361 120 188-984 135 212:607 160 236-230

Kilogrammes’ per 'square millimetre into. tons per square inch.

THERMOMETER

Kilogr. - T i 4y i ; Y . .
ilogr. ‘ong Kilogr.' . Tons Kilogr. - Tons Kilogr.-. - Tons Kilogr. .~ Tons Fahrenheit 32 degrecs (freezing point)=0° i Fahrenheit 212 degrees (boiling water)=<100° centigrade

per. per. por per per. per per per per per
mm? sq.inch. i mm?® - sq. inch. ‘mm? - gq. inch, mm® " sq. inch mm? - aq. inch 5
X . i : Number of Fahrenheit less 32. % & = deégrees centigrade.
: 9:0ou0m3 - 16 ig%ggg 517 32.309 76 48193 | 101 - 63-128 Gy . ! ’
-2 : 62 32044 777 748:829 | 7102 783762 o : i i i
3001090477 | 287177606 |53 33580 78" 40463 | 103 - 64.908 ; Comparison of Centigrade and Fahrenheit Thermometers.
- sl R 18:40a5.) - Dar.0 34204 79 50:099 - | 104~ . 65:032 : L - : g
5 . a h . o N FE ; - ; ’
: 347, |65 34848 80.° 50733 | 105 .65.668 . , Cantige. Tahronholt| Contigr. Fahronhieit| Contige, Tuhrenhei| Centige. Fahronlioit] Contigr. Fubtenhot
6.7 3.8008 | 31011946607 | 56 . 35.484 817 5136917106 66302 ! :
7 dddds |3 203046 | 57 36130 82752003 | 107, 66937 ; g { By o 4 iy b 2 e 10 ph 1656
R et S 05000 )88 3 e 85, ba.gn0 | 108 G002 : s N Ths 3 374 23 734 4371094 63 1454
: : 5 . 53:273 1097 768207 : o Tagt : .
10763449 | 35222006 |60 33024 : |86 530000 | 110 68.842 : : S R 4 Lo T e T e T
1699700 36 028445 | Bl . 38-060 86 54-543. |. 111 - 69478 : a6 gng "
1200 7:6148 087 23.4705° |- 62 . 39.203 87 85179 | 112 - 70.112 E 98 - 18 6 42:8 26 78:8 46, 1148 66 - 150:8
13°78-2408" |38 241145 | 63 30.929 88 . 65813 | 113 - 70-748 i Tas . i 7 4416 27 80-6 £7 01166 67 152:6 .
14088848 | 730 24404 | et 40503 80 55.446 | 114~ 71.382 e Tha it 8 464 28 824 48 1184 68, .. 1544
1805197 |40 25.3706 .| 65 . 42.199 90 66-083 | 116 -72-018 - Tos Ty 9 482 29 84:2 49 120-2 89 166:2
: : P T 10 500 30 86-0 5 1220 5 158:0
1o 101047 | 41 200140 | 05 4133 917 56719, | 1116 72662 R 90040
: 2 64 67 42469 92 '57-353 . | 117.773:288 . 380 04 . 31 . 511238 T 1598
180114247 )43 279845 | 6843103 0357988 | 118 73-922 i 160 3.2 13 e 3 8.6 8218546 72 1616
1970120500 | 44 = 27-0105 | 69 43.740 | 94 58-622 | 119 74558 14 6:8 13 55-5 33 914 5312744 737 1634
20 12'6898 45 285644 70 44-383 95 59-267 120 75-192 R —12 16-4 14 572 34 93.2 54 1299 74 165-2
8 R o hH 27 5
g; iggggg ig ggégm 71 45-018 96 59-893 121 75-823 | =10 14:0 12 290 ¥ b ki e 70 e
05 18244 72 . 45653 97 60-529 122 76:462 —.8 17:6.
23145047 | 4877304506 | 73 40.290 98 61162 | 128 77:007 ‘ e o e ¥ e g CREER %
2 152207 | 49 3L.usor | A 40.03 9961858 |~ 124 . 77.731 e it 24:8 % e 5% 1004 581363 781724
6. 15°8646 | 50 31,674 5. 47-559 | 100 62.492 | 126 78367 : 2 284 - 6.2 390 11022 50 1asea 79,014
' [ 33.0 20 68:0 4010410 607 140:0 80. - 1760
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Comparison -of ~Centigrade and Fahrenheit Thermometers-—continued

Ceﬁt.igr. Fahrenheit| Centigr, Fahrenheit| Centigr,” Fahrenheit]-Centigr. Fahrenhei Cexitigr_ Fahrenhei

81 1778 340 644-0 760 1400-0 1190 2174-0 1600 2012-0
82 1796 360 662-0 710 1418.0 1200 21920
83 1814 : 7807 1436 .0 : 1610722980 .0
84 183-2 360 680-0 790 14540 1210 9210.0 1620 2048.0
85 185:0 370 698-0 800 14720 1220 29980 1630 2066 -0
380 716:0 12307924610 | 1640 20840
36 1868 T 1..7390 7340 810 1490:0 1240 2964.0 1650 30020
87 188-6 400, 152:0 820 15080 1250 9282.0

A o Be. . 1026.0 B 1660 3020-0
8 1022 | 410 700 | 80 T80 | e e | 10000 80200
90190 ] 430 7880 1 860 1662.0- 1 1o - aigio” | 1680+ 3066.0

128007 2336.0 7| 1600 " 30740
0110518 4k sed0| 860 16800 . :
9270 197.6. | 450" 849.0° [/0870 . 15080 |- 1290 2354.004 1700- . 3092-0

13007237210

93 19914 : 880:7: 16160 g

8410012 460" - 860.0 890. 163410 S 1710 -:3110:0

95 2030 470 878.0 L9007 16520, 1810238001 1720 - 312820
480 8960 1320 2408:0 1730 31460

96 2047 4907719140 9101670 -0 183024260 1740~ 3164-0
97 2066 500 932-0 920.7.1688-0" [ 1840, 124440 17607 31820

98 20874 9301170610 51850 = 2462.0

99021042 5107 950-0 | " 940° " 172430 . 1760 32000

1000 21200010 520- 19680 {9507 1742:0° |- 1360 24800 | 11770 - 3218.0
530 98620, : - 1370712498071 1780 32360

110 230-0 540 10040 060::::°1760-0 1380 25160 1790 3254:0
120 2480 560 1022:0.|: 2 970 17780 1380 2534 -0 1800 3272:0
: 0

1307012660 9801179610 | 1400 2552 :

140 284:0 5607710400 090718140 e s [01810 70 3200 10

160 302-0 570.:1058-0 | ©1000°.:1832:0 L 1430 " 95700 | 11820+ 33080
58010760 : 1420 -2588-0:(- 11830, 332610

160 3200 5907:1094-0 1010 18500 14301 2606070 11184017 33440
170 338:0 60007 1112-0. | 1020. " 1868:0 " 1u40 96430 | 18507 3362-0

18077 35610 1030 1886.0 50 2642
190+ 87410 6107+ 113050, 10401 1804.0 M0 - 2620
200139240

: G 1860 33800
620114807 | 1080 1922:0 Ly e angoi0 | 1870 33980

~ o 1630 11660 lsioo | 14707 2g780° {880 341600
%0 g | o0 mseo | 1060 18400 | yigg  bgago | 1ss0 34340
2 12020 | 9070: . 1800 1400 2714t | 1900 B452:0

250 4o | 6600192005 1y 2019 : 19107734700

: . 670 1238:0 1 0 1510 27500 1920: - 34880
26015000 680 125601 1170 2030 0. | 1620 2768071930 35060
270 518:0 690 1274-0 1120 20480 1630 27860 1940 35624-0
280 536-0 700 120207 111307 20660 154072804 -0 1950..:: 35420

300, 5720 710 1310:0 1150 2102:041 : 1960 3560-0
s 720 13280 N 1560 28400 1970 3678-0
310 5900 730 13460 171160 2120011570 28580 1980 356960
320 608-0 740 1364-0 1170 213830 1580 28760 1990 36140
330 626-0 750 1382:0 1180 2156-0 1590.:::-2894-0 7 12000 .71 36320 -

INDEX

‘ ;Aeromptessor, Duplex, for engme smrtmg, AL594

‘Air: Pump, High Pressure, Single Stage, A.599

AR Pump, High Pressure, Two Stage, A.219.

Aluminium’ Sheets, Table of Weights and Dimensions

Aluminium Tubes, Table of Weights. (to convert from Dumlumm datu) 158, 159
“Anodic Treatment; of Parts 9

‘Aren, Square Feet into Sq\mm Metres, Metric Conversions .. L o 172, 173
Ares, Square Metres into Square Feot, Metnc Conversions .. <. 172

* Bars, Duralumin, Table of Weights .. Vi o . v e <184

Bolts: & Ve T e . e o 128 to 132
Bomb TRelease Control Cencra.hsad L. . .. i N ‘. 80 to 82
Brakes, Hydrauhc Pt S i o iy 6.t0:14

=B E 8.A. Fuel leter
: ,Cast.mgﬂ Welght of

Centig de and Fahrenheit Thermometors, Compamson of il

atralised Bomb Release Control

trifugal Fuel Pump, 20 Mk VI AL 163 i .

rifugal Fuel Pump, 3” Mk. II* Al126,°A.265 K
ber. for. Remote Oxl Thm‘mometer, v G S 6117

ips; Pipe. 1

Cocks, Fuel, 2-way, Screw

WAy, Somw and Screw . :

- Cocks, Tuel, 4-way, 7 B.8. P, Al156

ial i-” A.37 6
9.way, Flanged, A.288
2y, (L7 type, Serew and Sctew
Ci oks, Fuel 2-way, Screw and: Hose e
ay, Scrow and Serew
‘Screw. a.nd Screw

gine sturtmg, Ksot : v
1 o i ,
'mbReme i i 1eLto 184
tandard TypeA325) KN . 7010 78

i bo Latres, Metric Conversxons
; Metric. Converslons

; p: 4,200 :
Duple 58 ? tarting, A, 594

- Duralumin, Wej

165t 167
im0

184




 INDEX-—continued.

: A Page
Filter; Fuel, B.E.S. A~ - Somia 35

‘Flanged Fuel Plug Coels eI O o . L 26
Flow, Fuel; Indicator, and Non-Retum Valve H Vi o e i .33

"

. Metres
Metuc

Toot Valves and Non»Rotum Vulvee e
Fork:Ends or Joints:

31
117.t0°119

““Fuel:Cocks, Plug, 2 ..-way, 16to 19
Fuel Cocks, Plug,: 3~vmy, . 20, 21
< Fuel Cocks, Plug, 4 wa,y, B.S i .. iy 22
“Fuel Cocks, Plug, 4 WAy, S ecml lr" A1376 :md A 387 L o e 24
Tuel Cocks, Plug, 2-way Flanged; A:288; A289; A.290 oy i o 26
Fuel Cocks, Plug, 2-way:‘ L7 type, 1 to 11} .S P; i v A 25
Tuel.Cocks, Plug, 2-way Screw and Hose, }7 to 37 B.S. P v 0 Ly 27,
Fuel Filter, B/E.S.A., A:113 (A.GS.601, and 620) A 20 (A.G.S. 600) i 35
“Fuel Flow: Ind\ca.tor and Non-Return Valve . R o o 5 33
-+ Fuel Pipe Metal Couplings. ; S o o s 46.to 51
- Fuel Pump, Centrifugal, 3" ME. II* Al 126 i 39,:40, 41
. Fuel Pump, Centnfuga S22 Mk VI, AL163: L 42,43
Fuel Pump, Hand, Dircct Action, A:299 .. .0 e e 38
< Fuel Purap, Hand, Lever Action, M. TIT, A 130 000 i L 36,-37
‘Fuel Relief Valve, A.372 . e L 34
“Fuel System Fittings 15 t,o 51
Gallons into Litr 174 175
I Gauges and Wei, hts of Plates 151
L Gauges,: Table o . 1145
; Guards (Um ersal Pulleys) 52
L Hzmd, Diroct Actxon, Fuel Pump, 38
‘Hand, Lever Action, Fuel 36,37
Handle Tever (S ecml), 2719
Hexagon. Rods, 155
High Pres .85,
L ngh Pressure T'wo btage Air; Pump, 66
: \’Hydro.u‘ B e [6t0 14
G 221620 t0 164
S .33
; , , 17 0 119
‘leogmmmws into Pounds, Memc Conversmns ok L0179 to 180
Kllogmmmes per, Square Motro mto Pounds per Square "Foot Metmc :
g :Conversions’ : 181
: leogmmmes per Squate Mx Y etro into Tons per Squure Inch Metrxc ¢
“Conversions . : 182
leo metres into M Mobmc Convermons e f o I Vin17168,1169
~Kno ts into K\lometres per hour, Metnc Conversxons : i ~170
Lever Acmon, H:md I‘uel Pump, Mk III A, 130 36,.37
‘ Lover Handlo (Specm,l), for 2-way Fuel: Coclm : 19
i Litres into’ Gullons, Melmc Conversxons i 175
Loek: Nuts v 134
; Metal Fuel Plpe Cou hngs :
| Motals, Standard, Col;c))ur Schems for, 140 to' 144
- Metres into Feet, Metnc Converswns 167, 108

JPump, Hand; Lever Achon, AL130 .

"'Sheets, Alum' "um, Tuble of Welghbs and Dlmonslons
dgteBl “-Single Stage, High Préss
. Special Lever. Handl |

e 161t0134'

INDEX—-continued,

i ; Page
Miles into. Kilometres, Metric. Conversions LY R e 168
‘Millimetres.into:Inches,’ Mehric Conversions ) Lol o T oo o 162,164
Non-Corrosive Steel Pms ST % R oA 1247407126
Non-Return and: Fuel TFlow Imhcator B P R TS e e SERTNR LI
Non-Return and Foot Valves: . ; PR o 31
Non-Return: Valve; 37, for. Compressed “Air Mams, Al 608 o K O 67
Non-Return Valve, Horwontal typo NS i i 32
Nuts . * SRS A o W 133 t0136
Qil Cock, 2-way, Plug type, Screw and Screw, <}” to g o o o 28
Qil Cock, 3-way, Screw and Screw, }" to'1 e Ve AR 29
Qil Cock 2-way, Screw. and Hose o i, 30
QOil Cooler chkers Potts (Air Mmlstry Standard Type A, 326) i . .70 t0:78

2 Qily Specml for £:0leo ! Umts o Y A 63
Oil System Fittings =0 L d o 28.t0:30, 35,:45
“Qil. Thermometer,: Remote. Reudmg, Chamber for, V.G S. 611 B R e i
Oleo-pneumatw Undercarrmges and Tail Skids C R 5310 64
Pins for Fork Jomts SR S i i e 120,40 0126
Pipe Chps ; G . S N H STy

- Pipe. Coupl Meml A G R i e 1146:t0°51
Plug Cocks: uol I W ,;. e e e L ] 6604 2T
Plug type. 011 Cocka® SHN s R +28.10:30. ;
Potts ( ickers): Qil Cooler, (Au' Mmmtry St-undard Type A 325) 701078
Pounds into’ Kilogrammes, Metric ‘Conversions 5 : 17.) t0:178
Pounds - per.. Square - Foot: into K)logmmmes per. Squar Metre, Mebmc : :

Conversions: : e i ; Y B 180

Protection against Corrosxon S 2

Pulleys, Universal, and Guards.;

Pump, Air, High Pressure, Smgle Stage, A o99
Pump, Air, High Pressure, Two S‘tage, AL2190
Pump, Centrifugal, Fuel Pump, 27, Mk.VI. A, 163
Pump, Centrifughl, ¥uel Pump, 3 Ml T1*,°A.126 e
Pump, (Compresqor), Duplex, Air, for engma sbartmg, A 591 o
‘Pamp, Hand, Direct Action;/A:2097 /7, E

: Ra.te of Climb, I‘eet per mmute mto Met,res per second Metrxc

Conversions S0

Ra.te of Climb,” Metres per second mto Teeb per mmuto, Momc Con—

'yersions. i i f . 171
Relief Valve, Fuel A 372 e B ,’ : L84
Remote Reading Oil. Thermometer, Chumber for s 45
Rods, Hexagon, Duralimin; Table of Woeighta 165
Rods, Round, Duralumin, Table of (Weights - 154

“Rods, Squaro, Duraluinin, Cable of Weights', 2165
Royal Aurcraft Establishment-Report on Fuel Cocks' 16,17
Royal Alrcmft ‘Establishment- Report on Centrifugal Tuel: Pump, Mk II* SRR ) |

: Royal Axrcraft Estnbhshmen -R porb on Centnfugal Fuel Pump Mk VI 43

Sheets, Duralumin, Table' of “Weights nnd Dlmensxous L
A

Slotted Nuts.

Squore Measure, Metrxc Conversxom : o 172 173

186

187







